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LEGAL NOTICE

This report (“Report”’) has been prepared exclusively for the Bureau of Safety and Environmental
Enforcement (BSEE) for the purpose of supporting the Pacific Outer Continental Shelf Region (POCSR)
Decommissioning Cost Update Study. The analyses, interpretations, and conclusions contained in this
Report are based on information available to the authors at the time of preparation and are intended solely
for BSEE’s internal use and decision-making.

Neither the authors of this Report nor any person acting on their behalf makes any warranty, express or
implied, regarding the accuracy, completeness, or usefulness of any information, assumptions, or
methodologies presented herein. The authors assume no liability for the use of, or reliance upon, this Report
by any party other than BSEE. Any such use or reliance is expressly at the user’s sole risk.

Longitude 123, Inc., including its subsidiaries, affiliates, strategic partnerships, and related entities
(collectively “Longitude 123”), shall not be liable for any direct, indirect, incidental, consequential, or special
damages arising from the use, interpretation, or reliance upon this Report or any portion thereof. By
accepting, reviewing, or using this Report, the recipient agrees to indemnify, defend, and hold harmless
Longitude 123 from any claims, liabilities, losses, damages, or expenses, including reasonable attorneys’
fees, resulting from unauthorized use, distribution, alteration, or reliance by third parties, or from any actions
or decisions made on the basis of the information provided. This Report does not constitute a warranty or
guarantee of regulatory compliance, and all users are solely responsible for determining the applicability
and suitability of the information contained herein.

This Report may not be distributed, quoted, or referenced in whole or in part in connection with any
securities offering, commercial solicitation, or public disclosure without the prior written consent of BSEE.
The findings and opinions expressed in this Report do not constitute regulatory guidance, do not create
legal requirements, and do not necessarily reflect the views or policies of BSEE, the Department of the
Interior, or the United States Government.
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EXECUTIVE SUMMARY

Longitude 123, Inc. (L123) has prepared this report for the Bureau of Safety and Environmental
Enforcement (BSEE) as a follow-on to prior Pacific Outer Continental Shelf Region (POCSR)
decommissioning cost studies. The 2016 Decommissioning Cost Update for Pacific OCS Region
Facilities was prepared by TSB Offshore, Inc., and the 2020 update was prepared by InterAct PMTI, Inc.
Building on the methodologies and assumptions established in those earlier reports, this study
incorporates updated technical understanding, observed execution data, and current market and
operational conditions specific to the Pacific OCS Region.

BSEE commissioned this 2025 study to support its statutory responsibility for overseeing the safe and
environmentally responsible decommissioning of offshore oil and gas infrastructure on the federal Outer
Continental Shelf. BSEE is required to maintain current, reasonable, and technically defensible cost
estimates to inform regulatory oversight, financial assurance determinations, and long-term planning for
offshore facilities approaching the end of their productive life. Periodic updates to these cost studies
ensure that assumptions, methodologies, and cost inputs continue to reflect evolving market conditions,
execution experience, regulatory requirements, and regional constraints unique to the POCSR.

The 2016 and 2020 studies established a consistent and progressive framework for estimating
decommissioning costs in the POCSR, drawing on a combination of regional assumptions, Gulf of
America experience, and global offshore benchmarks. At the time those studies were prepared, few
Pacific OCS decommissioning projects had been executed, well P&A activity was limited, and no
established West Coast heavy-lift or disposal pathway existed to support large-scale offshore removals.
Methodologies included in those studies were therefore necessarily forward-looking and relied heavily on
non-West Coast vessels, service providers, and recycling facilities.

Since the last published study in 2020, several POCSR platforms have advanced further through the
decommissioning lifecycle. As of the time of writing this report, facilities across the POCSR are in various
stages of decommissioning, with several platforms progressing toward preservation and maintenance
(P&M) status while others have already transitioned into P&M pending final decommissioning activities
and removal.

This progression includes platforms on expired and active leases that have completed or substantially
advanced well plug and abandonment (P&A) activities, as well as facilities where P&A operations remain
ongoing as part of the broader transition from active operations toward final decommissioning. Platforms
Habitat, Hogan, Houchin, Gail, Grace, Harvest, Hermosa, Hidalgo, and Irene are representative of these
varying stages of transition within the current POCSR inventory.

These milestones reflect meaningful progress toward full facility removal. Meanwhile, the remaining
platforms in the region continue to operate in active production or support roles. Collectively, these
differing platform statuses highlight the phased and staggered nature of decommissioning in the POCSR,
with well P&A activities serving as a leading indicator of forthcoming platform and infrastructure removal
efforts.

A new element to this study is the inclusion of a separate Preservation and Maintenance (P&M) cost
category (see Section Nine), defined as the activities required to monitor and maintain non-operational
offshore facilities in a safe and compliant condition between cessation of production and final
decommissioning. The P&M phase explicitly addresses the monitoring and reporting requirements
associated with wells that are shut-in prior to temporary abandonment, as well as those in the interval
between temporary abandonment and P&A.
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Consistent with the structure of previous studies, this report provides a comprehensive estimate of the
costs associated with decommissioning offshore oil and gas facilities in the POCSR. The analysis is
organized by major decommissioning activity and reflects the sequence in which these activities are
typically executed, from planning and permitting through final removal and site clearance. The cost
categories are intended to capture the full scope of work required to safely and efficiently decommission
offshore facilities in compliance with applicable federal, state, and local requirements. Specifically, the
report includes cost estimates for the following decommissioning categories:

e Section Four — Project management, engineering, and planning

e Section Five — Permitting and regulatory compliance, including applicable federal, state, and local
requirements and California-specific considerations

e Section Six — Well plug and abandonment, including conductor removal and associated transportation
and disposal

e Section Seven — Pipeline and power cable abandonment or removal

e Section Eight — Platform preparation

e Section Nine — Platform preservation and maintenance during non-operational periods

e Section Ten — Platform and structure removal, including topsides and jacket removal and the
mobilization and demobilization of marine assets

e Section Eleven — Transportation and disposal of removed materials

e Section Twelve — Site clearance

The methodologies presented in this study are intended to provide a consistent, reasonable, and
defensible cost framework that can be applied uniformly across all platforms, pipelines, and associated
offshore infrastructure within the Pacific OCS. Its purpose is to establish a transparent baseline for
evaluating decommissioning liabilities under regulatory conditions at the time of this study. It is not
intended to represent the only technically viable execution model, nor does it presume that all operators
or liability holders will adopt identical strategies.

PRIMARY COST DRIVERS AND VARIANCES FROM PRIOR STUDIES

As shown in Table ES-1 and Figure ES-2 below, the principal cost variances between this study and the
2016 and 2020 analyses are driven by changes in execution strategy, logistics assumptions, updated
labor indices, and refined sequencing methodology.

A significant driver of cost variance is the elimination of the prior assumption that all heavy components
and material barges must transit the Panama Canal and return to the Gulf of America for processing. This
study instead assumes greater utilization of West Coast—accessible assets and regional processing
capacity, including routing to the Port of Ensenada, Mexico (POEM) as a primary recycling facility. Such
assumption reflects currently available regional commercial capabilities and does not imply regulatory
pre-approval of any specific disposal pathway. Avoiding repeated long-distance transits substantially
reduces transportation exposure and associated marine transit time, which is reflected in the significant
decrease in Transportation and Disposal costs relative to prior studies.

A secondary driver of cost variance is the introduction of the Preservation and Maintenance phase. This
new phase introduces roughly $254 million in additional cost that was not included in previous studies.
The Preservation and Maintenance cost category represents 14.5% of the total allocated cost. The
timeframe for preservation and maintenance activities spans multiple years and is driven by regulatory
requirements for reporting well status and well condition. Platform condition monitoring is also included in
the Preservation and Maintenance phase.

WSS Ccalitoria Marine Project Planning
Y !"l Permitting and Performance



DOCUMENT TITLE: 2025 POCSR Decommissioning Cost Study — Final Report

PROJECT TITLE: 25-021 BSEE POCS Decommissioning Study

DOCUMENT DATE: 5/18/2026 REVISION: 3
BSEE CONTRACT: 140E0125P0021 PAGE: 3

Heavy-lift costs reflect a more nuanced change. Heavy-lift vessel day rates are modestly higher in this
update, which accounts for the slight increase in this category from the 2020 study. At the same time, lift
segmentation strategies, the use of locally available marine assets, and the avoidance of a deepwater
lowering winch configuration, for the representative execution scenarios modeled in this study, reduce
certain time elements while preserving realistic offshore execution durations. The net effect is a modest
increase in Platform Removal costs driven by vessel and labor rate escalation, partially offset by more
efficient sequencing assumptions.

Regulatory and Permitting costs increased relative to prior studies due to longer anticipated review
durations and elevated personnel rates. Labor escalation was normalized using Employment Cost Index
(ECI) data rather than general consumer indices, resulting in modest increases to regulatory support,
engineering, and technical staffing categories. More details on cost escalations are described in Section
Thirteen.

Weather contingency also increased proportionally, reflecting slightly extended heavy-lift exposure and
higher associated marine spread costs from the 2020 study. For this 2025 study, weather contingency
assumptions were developed using Pacific OCS operational weather windows and marine spread
exposure durations.

Project Management, Engineering, and Planning (PMEP) costs increased marginally in absolute terms,
compared to previous studies, consistent with the increase in 2025 total decommissioning cost and
incorporating updated personnel escalation aligned with ECI trends. See Section Four for further
descriptions of PMEP cost calculations.

Miscellaneous Work Provision (MWP) costs increased in parallel with total 2025 cost increases and are
set at 15% of total costs for all work phases. No MWP was added to weather contingencies. PMEP
costs are also excluded from the MWP costs.

Platform Preparation costs decreased relative to prior studies due to a refinement of the scope of this
phase. Certain activities previously included in Platform Preparation have been realigned under
Preservation and Maintenance, yielding a more comprehensive representation of pre-removal readiness
activities.

Well abandonment costs have decreased on a net basis due to the plugging and abandonment activities
completed since the previous study. This reduction is partially offset by changes to the well inventory
resulting from continued field development activities, including sidetracked wellbores. As a result, a
greater number of wells are now classified within higher-risk categories under the methodology described
in Section 6.1.5, particularly those exhibiting complex sidetracked or extended-reach geometries that
increase abandonment difficulty and cost.

Pipeline and Power Cable Decommissioning 2025 costs decreased as this study eliminates prior
assumptions requiring shoreward removals and instead incorporates more efficient ROV-based execution
spreads, refined depth cycle types, and pipeline-diameter-specific cutting duration factors. This approach
reflects practical offshore methodologies that reduce unnecessary marine exposure. In addition, at
BSEE’s request, cost estimates for the complete removal of the pipelines and power cables are included
in Appendix E and Appendix F, respectively. These costs are supplemental and provided for
informational purposes for BSEE use as necessary; they are not incorporated into the 2025 cost
estimates.

Site Clearance 2025 costs increased slightly due to the inclusion of a dedicated ROV support vessel to
ensure full coverage and execution reliability. Additionally, at BSEE’s request, estimates for the removal
of shell mounds at the base of the POCSR platforms are included in Appendix G. These estimates are
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built upon the most recent publicly available information and are subject to change as additional survey,
study, and removal methodology refinement work is completed.

The variances presented in this study reflect updated market conditions, refined execution strategy,
improved logistical assumptions, and more granular duration modeling. The resulting estimates maintain
the same regulatory end-state assumptions as prior analyses while aligning cost inputs with
contemporary offshore execution realities.

Table ES-1 — Total Cost per Platform

Platform 2016 Costs 2020 Costs 2025 Costs 2020 vs. 2016 2025 vs. 2020
Name $Million $Million $Million Change Change
A $36.20 $49.60 $84.62 37.10% 70.61%
B $32.50 $49.10 $72.94 50.90% 48.54%
C $27.50 $39.40 $66.91 43.40% 69.83%
Edith $30.90 $43.50 $45.22 40.70% 3.95%
Ellen $42.00 $63.90 $87.37 52.20% 36.74%
Elly $24.60 $34.40 $30.47 39.90% -11.42%
Eureka $124.00 $116.90 $126.18 -5.70% 7.94%
Gail $103.80 $99.60 $79.34 -4.00% -20.34%
Gilda $59.20 $73.30 $90.65 23.90% 23.67%
Gina $16.70 $19.20 $24.54 14.80% 27.81%
Grace $43.20 $53.00 $30.94 22.70% -41.63%
Habitat $34.50 $44.30 $35.59 28.30% -19.66%
Harmony $185.70 $185.80 $212.03 0.10% 14.12%
Harvest $99.70 $94.20 $77.94 -5.50% -17.26%
Henry $21.60 $32.00 $42.00 48.40% 31.25%
Heritage $173.60 $188.70 $213.85 8.70% 13.33%
Hermosa $94.00 $88.80 $76.26 -5.60% -14.12%
Hidalgo $73.90 $75.60 $56.53 2.30% -25.22%
Hillhouse $31.30 $46.60 $68.27 48.90% 46.49%
Hogan $38.10 $44.80 $42.94 17.60% -4.16%
Hondo $100.10 $97.10 $100.21 -3.00% 3.20%
Houchin $36.20 $40.80 $42.35 12.60% 3.81%
Irene $37.30 $53.90 $50.65 44.60% -6.03%
Total $1,466.60 $1,634.70 $1,757.80 11.50% 7.53%

Figure ES-1 below shows the allocated decommissioning cost by category or phase. The three
decommissioning phases that have the largest portions of this cost study include platform removal
(28.0%), well abandonment (19.1%), and preservation and maintenance (14.5%). Compared to the
pervious study from 2020, platform removal has increased by 1% from 27% of total decommissioning
cost, and well abandonment has decreased 1.9% from 21% of total decommissioning cost, as illustrated
in Figure ES-2.
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Figure ES-1 — Allocated Cost of Decommissioning by Phase

Cost of Decommissioning by Phase by Study Year
(in $USD)

Study Year @2016 @2020 @ 2025

5500.00M
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$300.00M
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N .
so.00m I h ‘ —— |~ -
HLV Misc. Work Permitting &  Pipeline Decom  Platform Prep Platform Power Cable Preservation Project Mgt &  Site Clearance  Transportation Weather well
Mob/Demob Provision Regulatory Removal Decom and Planning and Disposal Contingency ~ Abandonment
Maintenance
Decom Phase
study Year HLY Misc. Work Permitting & Pipeline Platform Prep Platform Power Cable  Preservationand Project Mgt &  Site Clearance  Transportation ‘Weather well
Mob/Demob Provision Regulatory Decom Removal Decom Maintenance Planning and Disposal Contingency ~ Abandonment
-
2025 $42,757,800 $200,380,400 524,953,500 $33,371,000 522,807,700 $492,162,000 $6,368,600 $254,452,700 5104,872,900 $19,123,200 $104,554,700 $116,589,500 $335,317,800
2020 $50,712,500 $182,572,100  $17,856,000 $44,190,000 $66,899,000 $433,607,600  $12,752,100 $97,371,600 $14,924,600 $286,128,000 $86,856,500 $340,787,200
2016 $108,900,000 $116,472,620  $27,300,000 $60,589,002 $55,393,271 $457,815,614  $14,444,841 $70,578,081 525,624,000 $181,064,473 $80,132,629 $268,359,297

Figure ES-2 — Cost of Decommissioning by Phase by Study Year
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SECTION ONE - INTRODUCTION

1.1 BACKGROUND AND HISTORY OF WEST COAST OFFSHORE INFRASTRUCTURE

L123, together with its engineering subsidiary, Thomas & Beers Engineering, LLC, is a marine-focused
project management and engineering firm specializing in planning and executing decommissioning and
marine construction projects, supported by more than 40 years of experience operating within California’s
unique regulatory and environmental landscape, including direct management experience in the only oil
and gas related decommissioning campaigns to have occurred offshore California.

Along with our strategic partners in Trident Group, LLC, the team brings extensive offshore
decommissioning experience, with authors having managed and continuing to support decommissioning
campaigns in the Gulf of America, as well as prior international offshore decommissioning efforts in
diverse operating environments. This experience provides a practical foundation for evaluating Pacific
OCS decommissioning scenarios, reconciling prior study assumptions with real-world execution
outcomes, and developing cost and schedule estimates that reflect both regional constraints and global
best practices.

In support of this study, L123 conducted targeted stakeholder engagement to obtain technical insight and
a practical perspective relevant to Pacific OCS decommissioning activities. Engagement included
discussions with marine construction contractors, heavy-lift vessel operators, disposal and recycling
facilities, and other service providers, who were able to provide detailed, experience-based input on
execution methods, sequencing considerations, and general capacity constraints based on their
respective areas of practice. This information was used to inform scenario development, identify potential
bottlenecks, and assess the reasonableness of assumed methodologies.

Engagement with oil and gas operators and liability holders was conducted at a deliberately high level
and was focused on understanding general perspective rather than project-specific detail. These
discussions were intended to identify whether there were material considerations, constraints, or
viewpoints that may not be fully captured through engineering analysis or publicly available information
alone. Input from these stakeholders was qualitative in nature and limited to broad observations and
perspective, serving as a supplemental reasonableness check on the study assumptions rather than a
source of detailed technical or commercial data.

Federal offshore oil and gas development off the coast of California began in earnest in the late 1960s
and expanded through the 1970s and 1980s, resulting in a concentrated inventory of fixed steel platforms
in three primary offshore areas: the Santa Barbara Channel, the Santa Maria Basin, and the San Pedro
Basin (see Figures 1-1 and 1-2). In total, 23 offshore oil and gas production facilities were installed in
federal waters offshore California, representing the full Federal Pacific OCS facility inventory that is the
subject of BSEE’s Pacific decommissioning program and cost studies. These facilities were developed
under federal leases, commonly organized into units, and supported by interdependent offshore and
onshore infrastructure, including production flowlines, export pipelines, power cables, subsea
appurtenances, and onshore processing and transportation systems.

Over time, production declined across portions of the region as reservoirs matured and operating
economics changed. The result today is a mixed population of facilities ranging from active producing
platforms to late-life assets that are idle, managed under preservation programs, or progressing through
early decommissioning steps. That late-life status is heavily influenced by California’s regulatory
environment, including layered federal, state, and local oversight for offshore work, pipeline systems,
ports, air quality, coastal permitting, and environmental review.
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Within the Pacific Outer Continental Shelf Region, offshore platforms span a range of operational states
reflecting differing stages of late-life management and decommissioning progression. Consistent with
observations documented in the 2016 and 2020 BSEE decommissioning cost studies, several platforms
have transitioned beyond active production and are no longer supporting routine operations. At the time
of this study, the platforms Gail, Grace, Harvest, Hermosa, and Hidalgo are in the later phases of
Preservation and Maintenance (P&M) status, with wells plugged and abandoned indicating that
production has ceased, and the facilities are being maintained in a safe, non-operational condition
pending future decommissioning activities. During this phase, systems are preserved to meet regulatory
requirements while active production and associated operational loads have been removed.

The Santa Ynez Unit (SYU) represents a distinct case within the Pacific OCS, encompassing the offshore
platforms Harmony, Heritage, and Hondo, together with the associated production, pipeline, and onshore
processing infrastructure that supports unitized operations. Following transfer of ownership and operating
responsibility under a multi-year agreement, the current asset holder has obtained the necessary
approvals to resume operations and has returned the facilities to production. Offshore production
activities are ongoing, utilizing existing infrastructure and export pathways. For purposes of this study, the
SYU platforms are treated as active producing facilities. While future production levels and asset life
remain subject to operational, regulatory, and market considerations, the facilities are presently in service
and are not assumed to be in immediate decommissioning status.
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Figure 1-1 — Locations of POCSR Platforms
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1.2 DECOMMISSIONING HISTORY ON THE WEST COAST

Compared to the Gulf of America, the Pacific OCS has seen relatively limited full-structure
decommissioning. The most notable removals occurred in state waters, where early projects
demonstrated technical feasibility but also highlighted cost drivers and the operational complexity of
working in California’s nearshore environment. Historical examples include the abandonment and
removal of Platforms Helen and Herman in the late 1980s, followed by the larger 1996 Chevron “4-H”
removal campaign involving Platforms Hope, Heidi, Hilda, and Hazel. These state-water removals are
frequently referenced in published literature and prior BSEE studies because they remain among the few
complete removals executed in the region, and they provide real-world context for lifting, cutting,
transportation, and disposal logistics on the California coast.

In federal waters, decommissioning has progressed more slowly and has largely involved enabling
activities rather than complete removals, such as late-life facility management, well work, and planning for
eventual abandonment and removal. In 2023, BSEE completed a programmatic environmental review to
support future decisions for platform, pipeline, and associated infrastructure decommissioning on the
Pacific OCS, reflecting the scale of the upcoming workload and the need for consistent decision support
for removal and disposal actions.

1.3 CURRENT STATUS AND EXISTING INFRASTRUCTURE

Today, the Pacific OCS inventory remains an interconnected system of offshore platforms, wells,
pipelines, power cables, subsea components, and onshore processing and transportation assets. The
platforms are operated by a limited number of operators, and the operator-platform groupings are publicly
documented. The region includes platforms that remain operational, platforms in preservation and
maintenance programs, and platforms undergoing active well abandonment. As described in this report
subsequent sections, a subset of facilities has transitioned into Preservation and Maintenance (P&M)
status, indicating production has ceased and the facilities are maintained in a controlled, non-operational
condition pending future decommissioning activities. Other facilities are in active well plugging and
abandonment (P&A), which is typically the leading indicator of broader decommissioning progression
toward eventual removal.

Separately, the region also includes infrastructure where operating status depends on the ability to
maintain a viable transportation pathway for produced hydrocarbons and to maintain or regain required
authorizations for restart. A prominent example is the unitized system in the Santa Barbara Channel that
includes offshore platforms, an onshore processing facility, and an associated pipeline network. Public
actions and reporting show continuing efforts by the current asset holder to re-establish transportation
options and restart operations, with approvals and constraints evolving through ongoing regulatory and
legal processes. For purposes of this cost study, facilities under active restart intent and ongoing
regulatory engagement are treated as active in order to reflect operational alternative and to avoid
prematurely assuming decommissioning timing where restart remains a plausible near-term pathway.
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Figure 1-1 — Typical POCSR Shallow Water Platform
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SECTION TWO — DECOMMISSIONING COST ASSUMPTIONS AND SCENARIOS

As discussed in prior BSEE decommissioning cost studies, offshore oil and gas facilities in the Pacific
OCS operate within a broader and evolving energy, regulatory, and policy context. California remains a
significant consumer of petroleum products, with continued demand driven by transportation, aviation,
maritime commerce, and industrial activity, even as in-state production has declined and reliance on
imported crude oil has increased. At the same time, offshore infrastructure in the region is aging and
progressively transitioning toward late-life management and decommissioning.

Since the publication of those studies, additional well-plugging and abandonment work has been
performed in the Pacific OCS, and operators have reported associated execution costs. These self-
reported costs reflect a range of contracting strategies, operational methodologies, and operator-based
internal risk strategies and mitigation. Accordingly, these data were reviewed and qualitatively considered
to inform assumptions regarding equipment selection, duration, contingency, and risk-based well
categorization. This approach allows recent Pacific OCS execution experience to inform the update while
maintaining a consistent and defensible estimating methodology. Within California, regulatory processes
and public policy considerations generally favor retirement of offshore oil and gas facilities once
production ceases, rather than extension of field life or redevelopment. This dynamic, combined with the
layered permitting and environmental review requirements applicable to offshore activities, has influenced
the pace and sequencing of decommissioning in the Pacific OCS. As a result, the timing of
decommissioning activities can be subject to uncertainty, with progression driven not only by technical
readiness but also by regulatory processes, infrastructure constraints, and market conditions. These
factors underscore the need for decommissioning cost estimates that are flexible, scenario-based, and
grounded in current execution realities to support federal oversight and planning.

Individual operators maintain distinct corporate governance structures, internal risk tolerances,
contracting philosophies, timing considerations, and commercial leverage positions. Some operators are
currently advancing platform removal planning for facilities addressed in this report, and their selected
methodologies may differ materially from the standardized framework modeled herein. These differences
may arise from operator-specific risk mitigation preferences, commercial negotiations, sequencing
strategies, capital allocation priorities, or strategic campaign bundling decisions. The methodology used in
this study is therefore best understood as a consistent analytical basis for cost estimation rather than a
prescriptive execution directive.

21 METHODOLOGY APPLIED IN THIS STUDY

This report is a follow-on to BSEE'’s prior Pacific OCS decommissioning cost updates and applies the
same basic structure used in those efforts, with cost estimates organized by major decommissioning
category and by facility, then rolled up at the regional level. The 2016 study (TSB Offshore) and the 2020
study (InterAct PMTI) established the baseline approach for platform-by-platform estimating, including
assumptions for engineering and planning, permitting, platform preparation, well P&A, conductor and
pipeline work, removals, transportation, disposal, and site clearance.

This update retains that framework but makes several deliberate refinements based on execution
experience and current market realities:

211 West Coast Execution and Disposal Alternatives

Prior studies necessarily leaned more heavily on non-West Coast equipment and disposal pathways,
reflecting limited regional capacity and limited recent precedent. This study explicitly incorporates the
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alternative to utilize a West Coast recycling and disposal facility as a primary disposition pathway,
supported by West Coast-based marine assets currently available for key scopes. This includes local
DP2 vessels for diving and ROV support, and local material barges to shuttle steel to West Coast scrap
and recycling facilities.

21.2 Overflow and Specialty Support from the Gulf of America

Gulf of America service providers and recycling facilities remain a viable backstop for specialty scopes or
capacity overflow, and this study includes that capability on an as-needed basis where West Coast
capacity, schedule constraints, or specialized tooling requirements drive an alternate pathway. This
blended approach is intended to reflect practical execution planning rather than assume a single
constrained solution.

21.3 New Cost Category: Preservation and Maintenance

This study introduces a discrete Preservation and Maintenance (P&M) cost category to capture the costs
of monitoring and reporting well conditions prior to well abandonment operations and costs of maintaining
non-operational offshore facilities in a safe and compliant state between cessation of production and final
decommissioning. This includes the ongoing inspection, monitoring, maintenance, staffing or periodic
attendance, and supporting logistics required to keep facilities in an acceptable condition while awaiting
major decommissioning campaigns or resolution of constraints such as vessel availability, recycling
throughput, or permitting.

2.1.4 Qualitative Integration of Actual, Self-reported Well P&A Outcomes

Since the last study, well abandonment activity in the Pacific OCS has generated actual cost and duration
data that can be compared to prior assumptions. This update considers those self-reported outcomes as
a qualitative benchmark to inform the calibration of equipment selection, expected durations, and risk-
based well categorization. The intent is not to replicate operator-specific results or overfit a limited data
set, but rather to test prior assumptions against observed field performance. In doing so, the study
recognizes that Pacific OCS well abandonment performance can differ materially from earlier estimates
due to well condition, heavy oil context, shallow formations, cement and age of construction, and the
presence of sustained casing pressure, each of which can increase intervention complexity and time on
well. The self-reported data reflect a range of operator methodologies and internal risk tolerances, and
therefore serve as contextual reference points rather than prescriptive inputs.

Across all categories, the estimating approach retains the scenario-based structure used in prior studies,
with transparent assumptions for equipment spreads, durations, and disposal pathways, and with
sensitivity applied where constraints are expected to govern schedule, such as recycling and disposal
facility throughput.

As part of this study, L123 drew upon a combination of internal execution experience and targeted
engagement with service contractors across the major decommissioning disciplines. This approach was
intended to ground study assumptions in practical field experience and current market conditions while
preserving the high-level, planning-focused framework that has characterized prior BSEE
decommissioning cost studies.

2.1.5 Structural Engineering and Offshore Infrastructure Experience

A significant portion of the technical basis for this study is informed by the experience of L123 and its
affiliated structural engineering company, which has provided structural engineering, analysis, inspection
support, and planning services for offshore platforms and associated infrastructure for approximately four
decades. This includes extensive work on Pacific OCS platforms and related marine infrastructure, as
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well as experience supporting platform modifications, late-life integrity evaluations, and decommissioning
planning. This internal capability was applied across platform preparation, structural removal sequencing,
load paths, cutting strategies, and removability considerations for both topsides and jackets.

2.1.6 Prior Decommissioning Project Experience

The study also reflects direct involvement in prior West Coast decommissioning efforts, including project
management and planning support for the removal of the state-water “4H” platforms and work associated
with the Belmont Island decommissioning. These projects provide real-world context for California-specific
permitting, marine logistics, heavy-lift execution, transportation, disposal, and stakeholder coordination,
and informed assumptions related to sequencing, interfaces, and schedule drivers.

21.7 Well-plugging and Abandonment Contractors

Engagement with well P&A contractors focused on execution approaches, equipment selection,
intervention methods, and challenges specific to Pacific OCS well conditions. These discussions were
informed by actual well abandonment activity conducted since the previous studies and were used to
calibrate assumptions related to well categorization, duration, and cost drivers, particularly where heavy
oil, well age, shallow formations, or sustained casing pressure are present.

2.1.8 Cutting and Severance Contractors

Discussions were held with cutting service providers, including contractors specializing in abrasive water
jet cutting and other internal cutting techniques. This includes experience with internal abrasive cutting
methods utilized on conductors removed to date in the Pacific OCS. Input from these contractors
informed assumptions regarding cutting productivity, tooling limitations, and applicability to different
structural components. Internal abrasive water jet, diamond wire and specialty sheering companies are
not currently located in the West Coast region; however, the equipment and personnel are easily
mobilized from the Gulf of America. Explosives were not considered as an option in this study.

2.1.9 Marine Vessel Operators and Support Fleets

The study includes engagement with vessel operators providing marine construction support, including
DP2 vessels used for diving, ROV, and inspection support; general offshore support vessels; and
specialized marine assets. These discussions addressed vessel availability, typical spreads, weather
limitations, and integration with other offshore activities.

2.1.10 Material Barge and Tug Operators

Material barge operators and towing companies were consulted regarding barge availability, load-out
configurations, tow logistics, port interfaces, and typical operational constraints. These discussions were
used to inform assumptions related to offshore-to-shore transportation of removed materials and
integration with disposal and recycling facilities.

2.1.11 Derrick Barge and Heavy-lift Contractors

Engagement with derrick barge operators focused on lift capacities, spread configurations, mobilization
and demobilization considerations, and practical limits for topsides and jackets handling using West
Coast—available assets. These discussions supported evaluation of lift sequencing, campaign sizing, and
integration with material handling and disposal constraints.

2.1.12 Diving and ROV Contractors

L123 engaged with diving and ROV service providers regarding inspection, preparation, cutting support,
and site clearance activities. These discussions addressed crew composition, operational limits, safety

WSS Ccalitoria Marine Project Planning
Y !"l Permitting and Performance



DOCUMENT TITLE: 2025 POCSR Decommissioning Cost Study — Final Report

PROJECT TITLE: 25-021 BSEE POCS Decommissioning Study

DOCUMENT DATE: 5/18/2026 REVISION: 3
BSEE CONTRACT: 140E0125P0021 PAGE: 13

considerations, and coordination with heavy-lift and abandonment operations. There are diving
contractors located on the West Coast, and surface diving equipment (Air and Gas spreads that allow
diving to ~300 FSW); however, there is no operating saturation diving system ready to be deployed on the
West Coast. Mobilization of a DP2 Saturation Diving Vessel from the Gulf of America as well as the
mobilization of a modular saturation diving system to be installed on the DB Thor was considered.

2.1.13 Pipeline Pigging, Flushing, and Abandonment Specialists

Specialty contractors with experience in pipeline pigging, flushing, and abandonment were consulted to
inform assumptions related to pipeline preparation, decommissioning sequencing, and regulatory
expectations. This input was supplemented by L123’s own experience supporting pipeline abandonment
and removal projects in both federal and state waters.

2.1.14 Site Clearance Contractors

Engagement with specialty contractors performing site clearance activities informed assumptions related
to debris surveys, seabed clearance methods, verification approaches, and post-removal inspection
requirements. These discussions supported the development of site clearance scopes consistent with
regulatory expectations and prior West Coast experience. Specifically, we modeled the use of a DP2
ROV spread for Site Clearance. Though there will be a DP2 vessel located on the West Coast by the time
decommissioning happens, L123 did include the mobilization and demobilization of an ROV Vessel with 2
Work Class ROV’s from the Gulf of America.

2.1.15 Site Visits and Facility Engagement

Site visits were conducted with representatives across these contractor categories, including visits to
recycling and disposal facilities, i.e., the Port of Ensenada, MX (POEM). Most of the contractor classes
which require engagement are well known to the authors. These visits were used to understand physical
layouts, throughput constraints, cutting and processing workflows, and logistical interfaces that could
influence decommissioning schedule and cost.

Across all categories, contractor engagement was focused on understanding general capabilities,
execution practices, and constraints based on experience, rather than soliciting project-specific pricing,
commitments, or proprietary information. Input from these engagements was used to validate
assumptions, identify key schedule drivers, and support development of realistic decommissioning
scenarios consistent with current market conditions and regulatory frameworks.

2.2 DECOMMISSIONING EXECUTION SCENARIO AND HEAVY LIFT MODELING FRAMEWORK

This study evaluates decommissioning costs using a defined execution scenario intended to represent a
practical and defensible full removal pathway under current Pacific OCS regulatory conditions. The
selected reference case assumes complete removal of topsides and jacket structures to the required
depth below mudline, followed by transportation to a regional recycling or disposal facility accessible from
the West Coast. Partial removal or reefing alternatives were not modeled as baseline assumptions.

The reference execution scenario assumes campaign-based removal utilizing a heavy lift derrick barge
mobilized from elsewhere then operating continuously within the Pacific OCS Region for the duration of a
multi-platform program. Structural sections are cut subsea using mechanical or abrasive methods, lifted in
discrete modules, placed and secured onto material barges, and transported to a designated West Coast
recycling facility. This configuration was selected to reflect a balance between realistic vessel availability,
logistical efficiency, and regional disposal throughput constraints.
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In developing the cost model, multiple heavy lift configurations were evaluated to understand their
influence on cost, schedule, and operational exposure. These scenarios included variations in lifting
capacity, vessel mobilization strategy, and disposal routing assumptions.

The primary heavy lift scenarios considered were:

e Use of a 1,600-ton class conventional derrick barge mobilized from the Gulf of America then
operating continuously on the West Coast for the duration of the campaign,

¢ Mobilization of higher-capacity heavy lift vessels from outside the region on a campaign basis,

o Use of an 800-ton class conventional derrick barge mobilized from the Northern West Coast then
operating continuously on the West Coast for the duration of the campaign.

Evaluation of these alternatives indicated that sustained presence of a 1,600-ton class derrick barge
provides the most balanced and scalable solution under Pacific OCS conditions. While larger-capacity
heavy lift vessels can reduce the number of individual lifts, their limited availability on the West Coast,
high mobilization and demobilization costs and higher day rates introduce schedule and mobilization risk.
These larger class vessels will also surge the West Coast disposal capacity, including reduction and
recycling capacity, which would cause additional costs of sending material barges and assist tugs through
the Panama Canal to the Gulf of America. Further, the number of barges that would need to be sent to
the GoA in this scenario, and it's roughly 80-day round trip cycle, would severely strain the material barge
and tug market.

Conversely, smaller lift spreads increase cutting duration and lift frequency, extending offshore exposure
and total campaign time.

The selected reference case therefore assumes a 1,000 to 1,600-ton class derrick barge supported by
material barges and assist tugs, operating in coordination with disposal throughput capacity. This
configuration reflects the practical constraint that recycling facility annual tonnage limits, rather than lift
capacity alone, ultimately govern campaign pacing under a full removal scenario.

Alternative heavy lift configurations were retained for sensitivity evaluation and comparative analysis;
however, the cost estimates presented in this report are based on the defined reference scenario to
ensure internal consistency across all platforms and infrastructure categories.
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SECTION THREE — DECOMMISSIONING METHODOLOGY

This study reviews and updates the decommissioning methodology described in the 2016 and 2020
Bureau of Safety and Environmental Enforcement (BSEE) Pacific OCS Region cost assessments. The
general structure and baseline execution philosophy from prior studies are retained, establishing a
consistent framework grounded in conventional offshore decommissioning practices widely applied in the
United States. No experimental or unproven technologies have been incorporated.

Within that established framework, this update introduces several targeted refinements and scope
expansions reflecting both current market conditions and regulatory context. First, a distinct Preservation
and Maintenance (P&M) phase is included to account for the interim period between cessation of
operations and final removal. Second, in response to increased regulatory options identified in the 2023
Programmatic Environmental Impact Statement (PEIS), this study evaluates full removal of pipelines and
power cables as an additional modeled scenario alongside the base-case assumption of abandonment in
place. Third, also at BSEE’s request, this study addresses the potential removal of shell mounds, which
are generally understood as accumulations of shell material and associated deposits, potentially including
biologically harmful elements, that have formed on the seafloor adjacent to offshore facilities. These
features represent a sensitive seabed irregularity from both environmental and regulatory perspectives.
While the PEIS broadly addresses seabed obstructions, it does not explicitly define shell mound removal
as a standard requirement or prescribe specific methodologies.

Accordingly, there are no well-established industry precedents or accepted technical standards governing
shell mound removal, and applicable regulatory requirements remain uncertain and project-specific. A
proposed methodology, technical approach, and order-of-magnitude cost range have been developed
based on publicly available information and a range of conservative assumptions. These are presented in
Appendix G but are not included in the total 2025 study costs.

In prior studies, structural removal scenarios were influenced significantly by assumptions regarding long-
haul transport through the Panama Canal and processing at Gulf of America recycling facilities. Based on
current market conditions, this study finds that reliance on Gulf of America transport introduces significant
constraints related to cost, transit duration, and availability of tugs and material barges required to support
simultaneous campaign execution.

In contrast, this update anchors the execution model to a West Coast-accessible recycling and disposal
pathway. Structural materials generated from Pacific OCS decommissioning campaigns are assumed to
be transported to and processed at a facility in Ensenada, MX, capable of handling offshore steel
volumes under a phased campaign structure. This approach is supported by site visits conducted by the
study team to verify facility applicability and to quantify realistic annual throughput.

While this represents a viable regional solution, disposal throughput is more limited than the capacity
historically assumed in the Gulf of America. As a result, disposal throughput becomes the governing
pacing variable for the decommissioning effort. Heavy lift operations, module sizing, marine support
requirements, and campaign durations are therefore calibrated to align with realistic annual tonnage limits
at regional facilities. This disposal-driven framework materially influences both cost distribution and
schedule logic compared to prior modeling assumptions, while remaining fully consistent with
conventional removal practices.

The methodology also reflects current West Coast capabilities, incorporating regional marine assets
including DP2 vessels for diving and ROV support, locally available material barges for transport, and
optional derrick barges operating in the region, though not explicitly relied upon in the baseline model.
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Gulf of America service providers and recycling facilities remain available and are assumed to be utilized
on an as-needed or overflow basis where specialized capability or additional capacity is required.

Well plugging and abandonment methodology remains grounded in established regulatory requirements
and conventional offshore execution practice. A hybrid abandonment sequence is assumed, utilizing a
platform-based rig or workover unit for high-mechanical-demand operations, followed by a standardized
rig-less spread consisting of coiled tubing and modular cementing equipment to complete internal and
annular barrier placement. This approach reflects common offshore sequencing and avoids assuming full-
time rig deployment for phases that can be safely executed with modular systems.

Pipeline and power cable methodology represents a refinement relative to earlier modeling scenarios.
The base-case assumption remains abandonment in place, with pipelines flushed, cut, and buried or
otherwise stabilized, and power cables disconnected, cut, and buried to eliminate potential conflicts. In
addition, full removal of pipelines and power cables has been evaluated as an optional scenario,
recognizing that such removal would significantly increase offshore duration, subsea excavation scope,
and marine support requirements relative to abandonment in place.

Structural removal methodology is developed in alignment with the governing disposal constraint.
Topsides and jackets are removed using conventional derrick barges supported by material barges and
assist tugs. Structural severance is assumed to occur using mechanical cutting systems, with lift planning
and module sizing coordinated to match disposal throughput capacity rather than optimized solely for
maximum lift efficiency.

Site clearance methodology has also been refined to align with this execution philosophy. Rather than
assuming full-field trawl sweeping, this study adopts a survey-based approach utilizing multibeam
bathymetry and side scan sonar to identify discrete debris. Anomalies are investigated and recovered
using ROV systems and conventional lifting equipment. This targeted approach minimizes benthic
disturbance and avoids unnecessary recovery of long-established seabed material, while remaining
consistent with modern offshore practice.

In summary, the principal refinements in this update include the explicit anchoring of execution to West
Coast recycling capacity, incorporation of a Preservation and Maintenance phase, evaluation of full
removal scenarios for pipelines and power cables, and the introduction of shell mound removal as a
requested, non-baseline consideration. These refinements reflect practical execution planning under
current Pacific OCS conditions and are presented for review and concurrence prior to finalization of
detailed cost assessments.
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SECTION FOUR - PROJECT MANAGEMENT, ENGINEERING AND PLANNING

Project Management, Engineering, and Planning (PMEP) encompass the activities required to develop,
coordinate, and manage offshore decommissioning work through all phases. These activities include
development of engineering solutions, definition of execution sequencing, coordination of contractors and
marine assets, management of technical and commercial interfaces, and implementation of project
controls necessary to support safe and compliant execution. PMEP enables decommissioning activities
but does not include construction, marine operations, or other field execution costs, which are addressed
within separate cost categories. Consistent with prior BSEE decommissioning cost studies, PMEP is
treated as a discrete cost element and is accounted for separately from Permitting and Regulatory
Compliance.

Decommissioning engineering is inherently asset-specific. Offshore platforms and associated
infrastructure vary significantly in structural configuration, foundation design, well architecture, water
depth, and modification history, all of which influence decommissioning approach and execution strategy.
Engineering activities include definition of structural segmentation and lift configurations, evaluation of
load paths and stability during removal, development of execution sequencing, and selection of
appropriate separation techniques and marine assets. These activities require integration of structural
behavior, lifting methodology, equipment capacity, and operational constraints. While common
methodologies and equipment classes are employed across facilities, the resulting engineering solutions
must be tailored to individual asset conditions and therefore cannot be fully standardized or reused.

Offshore decommissioning in California exhibits characteristics of both greenfield and brownfield project
environments. From a technical standpoint, assets are well documented, global decommissioning
methodologies are established, and execution technologies have been applied successfully in other
offshore operating areas. However, from a planning and regulatory perspective, decommissioning in
California retains several greenfield-like characteristics. Limited precedent for large-scale federal offshore
platform removals in California waters, combined with evolving regulatory expectations and ongoing
evaluation of acceptable end states, introduces uncertainty that must be addressed through upfront
engineering and planning. Continued consideration of full removal, partial removal, and alternative
disposition concepts requires development and evaluation of multiple execution scenarios prior to
finalizing project scope.

Many operators and liability holders maintain internal project management organizations and subject
matter expertise focused on decommissioning planning and execution. These internal capabilities are
embedded within operator cost structures and reflect sunk effort associated with long-term asset
stewardship, option screening, and preliminary engineering evaluation. This embedded knowledge
provides a strong foundation for execution planning and reduces uncertainty related to technical feasibility
and sequencing. Nevertheless, external engineering and project management support remains necessary
to develop detailed engineering deliverables, coordinate contractors, and manage execution interfaces.
Relative to a replacement-operator or cold-start scenario, reliance on third-party resources is moderated
by the presence of internal capability, but not eliminated.

Decommissioning in California is further distinguished by the complexity of its operational and regulatory
environment. Although offshore facilities are located in federal waters, execution is influenced by a
layered framework of federal, state, and local considerations that extend beyond formal permitting
requirements. Planning and execution activities often require coordination across multiple agencies,
ports, service providers, and stakeholders, as well as accommodation of regional labor practices, logistics
constraints, and environmental sensitivities. Processes that may be comparatively routine in other
offshore operating areas frequently require additional documentation, sequencing, and stakeholder
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engagement when performed in or adjacent to California. These factors increase planning duration and
project management effort, particularly during early phases of decommissioning.

Previous studies recognized the benefit of engaging third-party resources with California-specific
experience to support decommissioning planning and execution. Since completion of those studies, the
decommissioning market has continued to mature, with the emergence of more integrated and
specialized teams capable of bridging offshore engineering, permitting, planning, and field execution
disciplines. Firms and practitioners are now available that combine global and Gulf of America
decommissioning experience with a practical understanding of how offshore work is executed in
California and along the U.S. West Coast. This blended expertise supports more realistic planning
assumptions, improved alignment between engineering and execution strategies, more effective
contractor integration, and stronger management of technical and regulatory interfaces, reducing
inefficiencies often associated with first-of-kind execution in a complex operating environment.

Project Management, engineering, and planning effort is expected to be elevated during early stages of
decommissioning as execution approaches are defined, regulatory expectations are clarified, and
coordination practices are established. While engineering solutions such as structural segmentation, lift
definition, and execution sequencing remain project-specific throughout the program, broader planning,
coordination, and project controls benefit from repetition and increasing familiarity with contractors,
equipment capabilities, and regulatory interfaces. Over time, planning and project management effort
becomes more predictable, even as asset-specific engineering requirements persist.

41 COST MODEL AND ANALYTICAL APPROACH

For purposes of this study, PMEP costs are assumed to scale approximately linearly during early
decommissioning campaigns, reflecting the effort required to establish acceptable execution pathways
and coordination practices within the California operating environment. Incremental effort is assumed to
taper as execution patterns, regulatory expectations, and interface requirements become better
understood. These effects are reflected implicitly in cost development rather than through explicit
modeling of campaign-level learning curves, consistent with the study’s objective of maintaining
transparency, simplicity, and defensibility.

Accordingly, a single blended PMEP allowance of 8% of applicable costs is applied consistently across all
decommissioning phases excluding any work provision or weather contingencies. This blended approach
captures the combined effects of early-stage uncertainty, California-specific operational complexity, and
later-stage efficiency gains, while avoiding unnecessary analytical complexity. The approach aligns with
prior BSEE study methodology and supports the study’s objective of ensuring adequate financial
assurance for decommissioning under a range of execution scenarios.

PMEP costs exclude formal permitting and regulatory compliance activities, which are addressed
separately in the Permitting and Regulatory Compliance section. PMEP includes planning for regulatory
uncertainty and execution coordination but does not include preparation, processing, or agency review of
permit applications. Engineering associated with well abandonment, conductor removal, and structural
removal is addressed within the respective technical sections to avoid double-counting.

In summary, PMEP costs shown in Table 4-1 below reflect a balance between asset-specific engineering
requirements, the operational and regulatory complexity of executing offshore decommissioning in
California, and program-level efficiencies associated with increasing market maturity and experience. This
approach supports realistic, conservative, and explainable cost development without assuming either
perpetual inefficiency or full standardization of customed engineering activities.
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It is recognized that anecdotal PMEP costs from prior project benchmarks and certain recent campaigns
can appear materially higher than the values presented in Table 4-1. Several factors may account for this
difference. Primarily, the 8% allowance applied in this study represents the external project management,
engineering, and planning effort necessary to execute decommissioning within the California operating
environment. It does not capture sunk operator costs associated with asset stewardship, and any
preliminary engineering evaluations, which may be embedded in internal operator cost structures and
may be incurred prior to decommissioning execution. Secondly, formal permitting and regulatory
compliance activities, which may be bundled into operator-reported PMEP, are addressed separately in
the Permitting and Regulatory Compliance section of this report. Lastly, the 8% allowance reflects current
market conditions in which hybrid third-party expertise combining global, Gulf of America, and California-
specific experience has reduced inefficiencies compared to anecdotal benchmarks. The 8% rate is also
consistent with prior BSEE decommissioning cost studies and with industry benchmarks for execution-
phase project management on comparable offshore programs. When the cost elements excluded from
this study’s PMEP definition are reattributed, the cost estimate of project management, engineering, and
planning is consistent with prevailing industry experience, including recent campaigns conducted at
significant water depths and on aging facilities.

Table 4-1 — Cost of Project Management, Engineering and Planning

Platform PMEP

A 5,215,700

B ' 4,485,100 |
c ' 4,108,700 |
Edith ' 2,752,900 |
Ellen ' 5,387,600 |
Elly ' 1,831,200 |
Eureka ' 7,813,000 |
Gall ' 4,702,100 |
Gilda ' 5,385,200 |
Gina ' 1,460,400 |
Grace ' 1,790,400 |
Habitat ' 2,142,000 |
Harmony ' 12,686,500 |
Harvest ' 4,453,800 |
Henry ' 2,551,700 |
Heritage ' 12,335,100 |
Hermosa ' 4,356,300 |
Hidalgo ' 3,212,600 |
Hillhouse ' 4,193,300 |
Hogan ' 2,606,900 |
Hondo ' 5,960,300 |
Houchin ' 2,570,500 |
Irene ' 2,871,600 |
Total " $104,872,900 |
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SECTION FIVE - PERMITTING AND REGULATORY COMPLIANCE

This section describes permitting and environmental review requirements and associated costs for the
decommissioning of the POCSR oil and gas platforms, pipelines, and power cables. The process remains
the same as that described in the 2020 report with a few updates for modified regulations. The cost
estimate for permitting and regulatory compliance is based on the platforms being completely removed.
Potentially controversial issues that could extend the environmental review process, such as a proposal
for an artificial reef pursuant to the State of California’s Rigs to Reef legislation or the disposition of shell
mounds (if present), were not assumed in this analysis. Consistent with the study direction provided by
BSEE, these potential alternative pathways and related considerations were excluded from the cost
modeling basis.

Regulatory agencies with permit authority are engaging in an Interagency Decommissioning Working
Group (IDWG) to prepare for upcoming decommissioning work offshore California. The IDWG seeks to
coordinate their processes and mitigation requirements so that all agency policies and regulations are
met.

Permitting and regulatory compliance costs will be incurred to obtain the necessary Federal, State, and
local permits required for decommissioning operations and to prepare the environmental documentation
necessary to satisfy the requirements of the National Environmental Policy Act (NEPA) and the California
Environmental Quality Act (CEQA). The costs to satisfy environmental mitigation measures that are
typically placed on offshore projects, such as marine mammal protection measures, air emissions
mitigation, commercial fishermen preclusion agreements, pre- and post-decommissioning biological
surveys, were included in the cost estimates. Other costs, such as bathymetric surveys for anchor
positioning and post-decommissioning seafloor surveys to ensure there are no obstructions that could
interfere with other ocean users, were included elsewhere in the report. For decommissioning projects
offshore California, mitigation costs can be significant.

5.1 REGULATORY AGENCY JURISDICTION

The decommissioning of a Federal OCS oil and gas platform(s) will involve the removal of the structure
and associated offshore oil and gas pipelines and power cables that connect the platforms and onshore
processing facilities and electrical grids. The project may also involve the decommissioning of an
associated onshore processing facility if it is the only facility servicing those platform(s). The agencies that
have primary regulatory jurisdiction over such a project are BOEM and BSEE, which regulate oil and gas
activities on the Federal OCS, the California State Lands Commission (CSLC) which has authority over
State Tidelands located within 3 miles from the coastline, and the County/City agency regulating the
related onshore facilities. In addition, the California Coastal Commission has permit authority over all
aspects of the decommissioning program within the State’s recognized Coastal Zone Boundary.

In addition to BOEM and BSEE, several other Federal agencies have regulatory authority over various
aspects of decommissioning projects including: U.S. Army Corps of Engineers, U.S. Fish and Wildlife
Service, U.S. Environmental Protection Agency, U.S. Coast Guard, National Oceanic and Atmospheric
Administration’s National Marine Fisheries Service and Office of National Marine Sanctuaries, and the
U.S. Pipeline and Hazardous Materials Safety Administration. Additional State and local agencies having
regulatory jurisdiction over decommissioning operations in California include the California Department of
Fish and Wildlife, California Geologic Energy Management Division, Regional Water Quality Management
District, California State Fire Marshal, County Planning and Resource Management Departments, and
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regional Air Pollution Control Districts. Tables 5.1 and 5.2 list the major regulatory agencies and their
permitting requirements and authority.

5.1.1 Chumash Heritage National Marine Sanctuary

The Chumash Heritage National Marine Sanctuary (CHNMS) was established on November 30, 2024.
The sanctuary encompasses 4,543 square miles of Central California’s coastal and ocean waters and is
administered by the National Oceanic and Atmospheric Administration’s Office of National Marine
Sanctuaries. The sanctuary’s objective is protection of natural, cultural, and historical resources, and
sanctuary regulations prohibit specific activities within the sanctuary in pursuit of that objective.

Oil and gas production from existing leases or lease units in effect on the effective date of CHNMS
designation (Nov. 30, 2024) is excepted from several prohibitions in the CHNMS regulations. Specifically,
15 CFR 922.232(a)(1) excepts oil and gas production (including well abandonment) generally; 15 CFR
922.232(a)(2)(i)(H) excepts discharges incidental and necessary to oil and gas production, including well
abandonment, from Platform Irene or Platform Heritage; and 15 CFR 922.232(a)(3)(vi) excepts drilling,
maintaining, or abandoning a well necessary for oil and gas production from those same platforms.
Platform decommissioning (e.g., heavy-lift removal of the platform itself) is not enumerated among these
exceptions. Based on communications with sanctuary staff, decommissioning operations including heavy
lift operations, would be approved, but would require an authorization issued by the sanctuary.

5.2 PERMITTING PROCESS

The procurement of federal, state, and local decommissioning permits is a multi-jurisdictional process,
typically spanning a two-to-five-year timeframe. To mitigate the substantial costs of "idle iron" and ensure
a seamless transition from production to removal, decommissioning planning must be integrated into the
asset’s lifecycle at least three years prior to ending production. Operators should leverage the final years
of production and the concurrent Well P&A (Plug and Abandonment) phase to advance the structural
removal permitting process. Many preparatory activities, such as HazMat mapping and initial site surveys,
can and should be executed during active operations to compress the regulatory approval schedule. The
industry standard is to engage specialized regulatory consulting firms to manage the regulatory process.
These experts provide the necessary technical, environmental, and jurisdictional experience required to
navigate the overlapping frameworks of various agencies without triggering costly project delays.

Under the Outer Continental Shelf Lands Act, BSEE mandates a structured, two-phased application
process to vet and approve platform removal methodologies. This process begins at least two years prior
to the cessation of production with the submission of an Initial Platform Removal Application under 30
CFR 250.1726. This document serves as the formal "project description" for the entire decommissioning
campaign, detailing every operational facet from cutting techniques and equipment spreads to pipeline
flushing and site restoration. Because this plan outlines the project’s physical footprint and mechanical
execution, it effectively functions as the baseline for environmental reviews required under CEQA and
NEPA.

Within two years of that initial filing the submission of the Final Platform Removal Plan under 30 CFR
250.1727 is required. This second stage triggers the formal submittal of all necessary permit materials to
the Federal, State, and local agencies overseeing the project. The application must be supported by a
robust suite of technical data, including geotechnical, marine biological, archaeological, and seafloor
surveys. These studies are critical for establishing the environmental baseline and identifying sensitive
resources, such as fish habitats or cultural artifacts, that could be impacted during the removal process.
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While BSEE maintains primary administrative authority over this process, they may involve BOEM at their
discretion to assist with specific environmental or resource evaluations.

As the lead federal agency, BSEE retains responsibility for government-to-government consultation with
federally recognized Tribes on its permitting decisions and policies on decommissioning, consistent with
DOl policy to consult on a government-to-government basis with federally recognized Tribes whenever
there is an agency action with tribal implications. Relevant authorities and guidance include DOI
Departmental Manual 512 DM 4 (Policy on Consultation with Indian Tribes) and 512 DM 5 (Procedures
for Consultation with Indian Tribes). This framework is grounded in the Federal Government's general
trust relationship with each Tribe — as defined by treaties, statutes, executive orders, and federal
regulations — and in federal consultation requirements under Executive Order 13175, subsequent
Executive Orders and Presidential Memoranda, and statutes.

Quantitative cost estimates for required consultation would be speculative and are not appropriate for
inclusion. Tribal consultation may add time to the permitting process, and Tribes may request technical
assistance and/or compensation to participate in consultations and analyses, as well as surveys,
monitoring, and/or mitigation measures to protect important resources. Tribes may participate in NEPA
reviews as cooperating agencies with special expertise with respect to the environmental issues involved
in decommissioning. With tribal consent and to the greatest extent practicable, tribal consultation should
be coordinated among partner agencies to maximize efficiency and reduce the consultation burden on
both Tribes and agencies.

The California Coastal Commission (CCC) must issue a Federal Consistency Determination to ensure all
activities in POCS waters align with the California Coastal Act. Furthermore, any operations extending
into State waters or the adjacent onshore coastal zone necessitate a formal Coastal Development Permit
(CDP). Once the CCC has finalized its action, BSEE issues the Record of Decision (ROD) at the federal
level, while the lead CEQA agency files the Notice of Determination (NOD), effectively authorizing the
commencement of the decommissioning campaign.

Environmental reviews under NEPA are executed either on a project-specific basis or through a broader
Programmatic Environmental Impact Statement (PEIS). NEPA compliance will follow the Department of
Interiors (DOI) NEPA Handbook published in February 2026. The programmatic approach is particularly
effective for establishing a high-level framework of environmental impacts and mitigation strategies for
large-scale federal decisions, such as new rulemakings, policy shifts, or regional decommissioning plans.
By analyzing the cumulative effects of several connected projects within a single geographical area, such
as the anticipated removal of multiple platforms across the Pacific Outer Continental Shelf (POCS), this
high-level review provides a standardized roadmap for regulatory consistency.

The Programmatic EIS (PEIS) serves as a foundational analytical framework that BSEE utilizes to
evaluate future decommissioning actions and determine the necessity for further site-specific study. Such
a programmatic approach was completed for future Pacific OCS decommissioning projects
(BSEE/BOEM, 2023). In instances where a proposed action deviates from the baseline established in the
PEIS, the agency can execute a supplemental, "tiered" analysis. This tiered approach is a significant
procedural advantage, as it allows operators to incorporate the programmatic data by reference rather
than duplicating broad environmental findings, substantially compressing the permitting timeline. These
programmatic reviews are designed to foster a more transparent decision-making environment while
providing a standardized, expedited pathway toward final project authorization.

The programmatic approach provides flexibility to advance federal projects based on established data
while deferring site-specific nuances to later stages. This framework significantly streamlines the
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mandatory consultation process with key resource agencies, including the U.S. Fish and Wildlife Service
(USFWS), the National Marine Fisheries Service (NMFS), and the State Historic Preservation Office
(SHPO). By establishing a broad Programmatic Agreement under the Endangered Species Act, for
instance, a project can satisfy high-level regional requirements upfront; this allows subsequent, tiered
NEPA reviews to focus exclusively on narrow, site-specific consultations, thereby reducing redundant
inter-agency cycles.

Despite the efficiencies offered by programmatic tiering, BSEE has indicated that the complexity of
offshore decommissioning coupled with the need to satisfy state and local mandates will likely necessitate
site-specific NEPA review for each campaign, including joint EIS/EIRs where infrastructure extends into
state waters and CEQA applies. While Executive Order 13807 (2017) established a two-year goal for

completion of federal environmental reviews, and Secretarial Order 3355 (2017) limited NEPA documents
to 150-300 pages benchmarks since codified by the Fiscal Responsibility Act of 2023, the realities of a
combined federal-state review remain more demanding.

Table 5-1 — Federal Permitting Requirements Applicable to Decommissioning Projects

on
external
reviews.)

Regulated Applicable
Agency Permit/Approval .. Project Review Period* Authority
Activity
Components
Bureau of Coordinates NEPA | Responsible for | OCS facilities Conducted in Outer
Ocean Energy | Analysis OCS lease including coordination Continental
Management administration platforms, wells | with BSEE Shelf
(BOEM) (including lease | and pipelines. NEPA review Lands Act, 30
adjudication), CFR §
and ensuring 550 and 30 CFR
compliance with § 556
bonding
requirements
and lease terms
and conditions.
Performs
environmental
analysis on
behalf of BSEE.
Bureau of Approval of Final Responsible for | OCS facilities Approximately 6 | Outer
Safety and Decommissioning approving OCS | including months to 3 Continental
Environmental | Application decommissionin | platforms, years to Shelf Lands Act
Enforcement g applications wells and complete NEPA | 30 CFR 250
(BSEE) and enforcing pipelines review and Subpart Q,
safety and project Decommissionin
environmental component g
regulations. decommissionin | Activities
g NTL 2009-P04
procedures. NTL 2010-P-05
(Duration 43 U.S. Code
mainly depends | 1334
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Applicable
Agency Permit/Approval Regu.lefted lIz’goject Review Period* Authority
Activity
Components
US Army Section 404 permit | Responsible for: | Marine 6-8 months Clean Water
Corps of Section 10 permit (1) issuing components including Act,
Engineers permits for certification of Section 404
(USACE) discharges of NEPA/CEQA
dredged or fill document Rivers and
material in U.S. Harbors Act,
waters; (2) Section 10
issuing permits
for construction
of any structure
in or over the
navigable
waters of the
u.s.
United States | Incidental Take Responsible for | Marine activities | Unspecified Endangered
Fish Permit; Finding of ensuring that could Species Act
& Wildlife No Jeopardy protection of impact 16 USCA 1513
Service threatened and threatened or 50 CFR Section
(USFWS) endangered endangered 17
species (e.g., species not
sea otters and otherwise
certain bird regulated by
species), NMFS (i.e.,
pursuant to the white abalone,
Endangered seabirds)
Species Act
(ESA).
Environmental | National Pollution Responsible for | Conductor Unspecified Clean Water Act
Protection Discharge issuing National | cutting,
Agency (EPA) | Elimination System | Pollution depending on
(NPDES) Permit Discharge method used;
Elimination Discharge of
System final pipeline
(NPDES) flush waters, if
permits for fluids meet strict

discharges of
pollutants from
point sources to
surface waters.

standards
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Applicable
Agency Permit/Approval Regu_lefted lIz’F:oject Review Period* Authority
Activity
Components
United States | Navigation Responsible for | All marine Unspecified Ports and
Coast Guard consultation ensuring decommissionin Waterways
(USCG) Notice to Mariners | navigation g activities; Safety Act Oil
safety, proper issues notices Pollution Act of
use of aids to to mariners of 1990
navigation, and preclusion areas
managing during work for 33 CFR — Coast
responses to purposes of Guard
any safety; enforces
unauthorized said notices
discharges
including oil
spills.
U.S. Pipeline Responsible for | Pipeline Unspecified Natural Gas
Department of | abandonment ensuring components Pipeline
Transportatio | applications pipeline safety Hazardous Safety Act
n, and overseeing materials Hazardous
Pipeline and abandonment of Liquid
Hazardous pipelines for Pipeline Safety
Material DOT Act
Safety jurisdictional Hazardous
Administration pipelines. Materials
Transportation
Act
National ESA, Section 7 for | Impacts to Marine Review period: Endangered
Marine marine species federally-listed components 6 months to 1 Species Act
Fisheries Marine Mammal and species year Review
Service Protection Act proposed for period: 18 Marine Mammal
(NMFS) listing. months or more | Protection Act
Essential Fish Protection of
Habitat Marine Review period: Magnuson-
Assessment Mammals Similar to ESA Stevens
including Fishery
impacts Completed prior | Conservation
associated with to and
explosives use. NEPA Management
completion Act
Managed
Marine Fish
Resources
NOAA ONMS Authorization for | Marine Est. 6 months 15C.F.R-
National Permit/Authorizatio | activities within components NOAA
Marine n the designated associated with
Sanctuary - marine Point Arguello
Chumash sanctuary and Point
Heritage NMS boundaries Pedernales.
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Activity
Components
Advisory Section 106 Impacts to Marine 3-6 months . National Historic
Council on review and historic Components Preservation Act
Historic compliance properties. that could 36 CFR 800
Preservation impact
(ACHP) submerged
cultural and
historic
resources

*The Review Period is an estimated duration. The actual time required may be longer or shorter.
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Table 5-2 — State and Local Permitting Requirements Applicable to Decommissioning Projects

Applicable Review
Agency Permit/Approval | Regulated Activity project Period* Authority
Components
California Lead agency for Review of All 10-12 months Public Trust
State Lands CEQA environmental decommissioning | for certification Doctrine,
Commission documentation. impacts in area of activities in state of CEQA Public
(CSLC) jurisdiction. waters to mean document. Resources
Pipeline lease high tide line. Lease Code Sections
Agreement Removal of termination 6301, 6500.
termination components in agreement
State Territorial Review impacts California
Waters. of all Environmental
decommissioning Quality Act
activities. (CEQA)
California Coastal Ensures any All 4-6 month California
Coastal Development development decommissioning | review Coastal
Commission Permit/Federal (including activities within process, Act; Coastal
(CCC) Consistency decommissioning the Coastal Zone | partially Zone
activity) within the concurrent with | Management
coastal zone CEQA review. Act
complies with the
CA Coastal Act and
CZMA.
California Endangered Activities affecting Decommissioning | 4-6 month CA Endangered
Department Species Act State Waters activities that review Species Act;
of Consultation, resources. Onshore | could impact CA process,
Fish and Finding of No activities affecting fish and wildlife partially CA Dept. of
Wildlife Jeopardy; onshore resources resources, concurrent with Fish & Game
(CDFW) Section 1603 including streams including listed CEQA review. Code Section
Permit; and wetlands. threatened or 1603;
endangered
Office of Spill State lead for species or Senate Bill 861
Prevention & | Qil Spill response to oil spills | species of special
Response Contingency Plan | affecting state concern.
(CDFW approval waters and
OSPR) resources.
State Water Section 401 Discharges that Any activity that Concurrent with | Clean Water
Resources Water Quality may affect could result in a USACE review | Act
Control Certification surface and ground | discharge to and (CWA)
Board water waters of the approval. Porter-Cologne
(SWQCB) or quality. state State Water
Regional Quality
Water Quality Act (1969).
Control Board
(RWQCB)
State Section 106 Impacts to historic None identified at | 3-6 months National
Historical review and properties. this time. after Historic
Preservation compliance certification of Preservation
Officer CEQA Act
(SHPO) document. 36 CFR 800
California Notice of Intention | Well Plugging and Platform well California
Geologic (NOI) Abandonment plugging Public
Energy abandonment Resources
Management (prior to platform Code Section
Division decommissioning) 3106
(CalGEM)
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Applicable Review
Agency Permit/Approval | Regulated Activity project Period* Authority
Components
County Conditional Use Removal of project Onshore facilities | 2-3 month County General
Department Permit; Coastal components located | within Coastal review Plan / Coastal
of Development landward of State Zone. process, Plan
Planning and | Permit Lease partially
Building and within concurrent with
Safety unincorporated CEQA review.
(County) portions of County
(beach &
onshore segments).
Activities within
designated
coastal zone.
Air Pollution Air quality Air emission outputs | All 6-8 months 1990 Clean Air
Control Board | emissions review; | associated with decommissioning | review Act
(APCD) Permit to project activities with process, CEQA review
Operate/ decommissioning equipment require | concurrent with
Authority to activities. engines (i.e., CEQA review.
Construct derrick barge,
(PTO/ATC) and tugs, cranes,

Portable Engine
Permits

crew and supply
vessels, portable
equipment,
generators,
trucks, etc.)

5.3 PERMITTING AND REGULATORY COMPLIANCE COST INPUTS

The permitting and regulatory compliance cost framework used in this study follows the same general
structure as prior Pacific OCS analyses, with refinements reflecting current regulatory practice, updated
labor indices, and recent California project experience. Individual cost elements were reviewed and
adjusted based on observed mitigation requirements, agency coordination experience, and contemporary
staffing rates. Total campaign-level costs were then allocated across platforms based on the number of
facilities included within each decommissioning sequence. The principal cost components included in this
category are summarized below and shown in Table 5.3, Table 5.4, Table 5.5, and Table 5.6.

5.3.1

Initial and Final Decommissioning Plan

The project proponent, supported by qualified engineering and regulatory consultants, would prepare a
comprehensive Decommissioning Plan describing proposed activities, equipment spreads, sequencing,
personnel requirements, and anticipated schedule. These submittals are typically developed using
detailed engineering packages prepared by firms with marine decommissioning and offshore construction
expertise. The Plan serves as the primary technical document supporting regulatory review and approval.

5.3.2

Baseline Data Compilation and Field Surveys

An environmental consulting team would assemble available baseline environmental information and
conduct site-specific surveys to characterize existing conditions and identify sensitive marine resources
that could be affected by offshore operations. Surveys would include both pre-activity and post-activity
data collection consistent with agency expectations for offshore California projects. The scope reflects
regulatory precedent established during prior platform and marine construction removals in the region.
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The costs shown below are based on the use of existing or historical survey information. Additional
survey costs are provided as a range in Table 5.3 below.

5.3.3 NEPA and CEQA Documentation

Project proponents are responsible for funding preparation of environmental review documents under
federal and state law. While existing programmatic analyses provide regional context and establish broad
policy considerations, project-specific environmental documentation remains necessary to evaluate
localized impacts and mitigation measures. Upon determination that an application package is complete,
the responsible federal agency, in coordination with the appropriate state lead agency, would oversee
preparation of an Environmental Impact Statement and Environmental Impact Report conducted by an
independent third-party consultant under agency direction.

5.3.4 Agency Review, Processing Fees, and Staff Reimbursement

Applicants are required to reimburse federal, state, and local agencies for permit processing costs and
associated staff time. This includes direct application fees as well as reimbursement for agency personnel
and retained consultants involved in technical review, coordination, and approval activities. Such cost
recovery mechanisms are standard practice for offshore and coastal development projects in California.

5.3.5 Environmental Mitigation Measures

Project-related mitigation requirements may include compensation for temporary loss of commercial
fishing access, air quality mitigation measures, and development of resource protection plans.
Compensation to fishermen is typically supported by documented catch history, while air quality mitigation
may involve contributions to approved emission reduction or technology demonstration programs.
Additional requirements can include preparation of Marine Wildlife Protection Plans and deployment of
trained protected species observers during offshore operations. These types of measures are consistent
with conditions historically applied to offshore removals and other marine construction projects in
California waters.

5.3.6 Mitigation Monitoring and Compliance Verification

Environmental review documents require development of a Mitigation Monitoring and Reporting Program
to ensure implementation of adopted mitigation measures. Project proponents must prepare and execute
compliance plans addressing environmental conditions imposed by approving agencies. Monitoring is
generally performed by qualified consultants, with oversight by regulatory personnel. Documentation is
required to demonstrate compliance before, during, and following offshore execution activities.

5.4 PERMITTING COST BASE CASE AND COST VARIABLES

The Base Case presented in Table 5-3 is intended to represent a single, standalone POCSR
decommissioning project executed under the regulatory framework in place as of the publication of this
report, using historical baseline data and a representative scope. Actual project costs are sensitive to
several variables that drive the total cost, and the cost factors do not all respond to those variables in a
uniform way.

The principal cost drivers that produce variation from the Base Case are:

e The number of platforms permitted concurrently within a campaign, which scales Cost Factors 1, 2, 5,
and 6 approximately linearly and Cost Factors 3 and 4 as step functions (see Table 5-4 and Table 5-
6)

e The availability of historical survey data.
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e The location of the platform relative to the Chumash Heritage National Marine Sanctuary, which adds
an ONMS authorization workstream for Platform Irene and the Point Arguello platforms (Hermosa,
Harvest, and Hidalgo)

e The eligibility of the project for tiered NEPA analysis under the 2023 Pacific OCS Programmatic EIS,
which can compress the EIS/EIR effort captured in Cost Factor 3

e The magnitude of fisheries and air quality impacts in the affected lease blocks, which drive the
mitigation fees captured in Cost Factor 5

e The depth, complexity, and number of Tribal consultations triggered under DOI Departmental Manual
512 DM 4/5 and Executive Order 13175

e The scope of environmental impact attached to the project. For example, a Rigs-to-Reefs proposal
under California's Marine Resources Legacy Act or the disposition of shell mounds

e Escalation of labor and consultant billing rates between the date of this report and the date of permit
application, addressed more generally in Section 13

Conversely, Base Case costs can be reduced on a per platform basis where multiple platforms are
processed under a single coordinated application, where existing PEIS coverage is accepted by the lead
agencies without supplementation, where prior survey data is current and acceptable, and where
mitigation measures already negotiated for predecessor POCSR decommissioning projects can be
carried forward without re-evaluation.
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Table 5-3 — Permitting and Regulatory Compliance Costs — Base Case

Cost Factors(" Cost Per Activity

1. Initial and Final Platform Removal Plan (Decommissioning Plan Preparation) ® 650,000
2. Data Collection and Field Surveys @ 550,000
3. Prepare NEPA and CEQA Documents (EIS/EIR) 2,500,000
4. Agency Processing Fees and Staff Time

* Application Fees 450,000

» Agency Staff Time 500,000

» Application Consultant Support 500,000
5. Environmental Mitigation Requirements

+ Mitigation Fees (Air and Fisheries) 1,000,000

* Marine Mammal Monitoring 250,000
6. Mitigation Monitoring and Compliance 650,000

Total Cost per Project $ 7,050,000

(1) The cost factors 1, 2, 5, and 6 vary due to number of platforms. This is due to the
additional locations and processes required to generate the required documentation.
Table 5-4 shows the values for the factors that vary with the number of platforms.

(2) Does not include decommissioning engineering cost

(3) Cost assumes no additional survey data is required, and applications are based
on historically available data. If full survey activities were required, costs would range
from an estimated $850,000 to $1,200,000.
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Table 5-4 shows the regulatory and permitting cost factor variations with the number of platforms being permitted concurrently. The cost rates
do not necessarily increase linearly for certain permitting activities.

Table 5-4 — Regulatory and Permitting Cost Factor Variations with Number of Platforms per Campaign

Cost Factors Base Case 2 3 4 5 6 7 8 9 10 11

1. Initial and Final Platform
Removal Plan (Decommissioning
Plan) Preparation (does not include $650,000 $670,000 $690,000 $710,000 $730,000 $750,000 $770,000 $790,000 $810,000 $830,000 $850,000
decommissioning engineering
costs)

2. Data Collection and Field

Surveys $550,000 $580,000 $610,000 $640,000 $670,000 $700,000 $730,000 $760,000 $790,000 $820,000 $850,000

3. Prepare NEPA and CEQA

Documents (EIS/EIR) $2,500,000 | $2,500,000 | $2,500,000 | $3,000,000 | $3,000,000 | $3,000,000 | $3,500,000 | $3,500,000 $3,500,000 $3,500,000 $3,500,000

4. Agency Processing Fees and

Staff Time

« Application Fees $450,000 $450,000 $450,000 $500,000 $500,000 $500,000 $550,000 $550,000 $550,000 $600,000 $600,000
« Agency Staff Time $500,000 $500,000 $500,000 $540,000 $540,000 $540,000 $580,000 $580,000 $580,000 $620,000 $620,000
« Application Consultant Support $500,000 $500,000 $500,000 $550,000 $550,000 $550,000 $600,000 $600,000 $600,000 $650,000 $650,000

5. Environmental Mitigation
Requirements

Fl"s"r']tfrz'sc;“ Fees (Airand $1,000,000 | $1,120,000 | $1,240,000 | $1,360,000 | $1,480,000 | $1,600,000 | $1,720,000 | $1,840,000 | $1,960,000 | $2,080,000 | $2,200,000
« Marine Mammal Monitoring $250,000 | $280,000 | $300,000 | $320,000 | $340,000 | $360,000 | $380,000 | $400,000 $420,000 $440,000 $460,000
go“::gﬁ::gg Monitoring and $650,000 | $670,000 | $690,000 | $710,000 | $730,000 | $750,000 | $770,000 | $790,000 $810,000 $830,000 $850,000
Total $7,050,000 | $7,270,000 | $7,480,000 | $8,330,000 | $8,540,000 | $8,750,000 | $9,600,000 | $9,810,000 | $10,020,000 | $10,370,000 | $10,580,000
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Table 5-5 summarizes the estimate for permitting and regulatory costs per platform as defined by the
platform’s campaign.

Table 5-5 — Permitting and Regulatory Cost per Platform

Platform Campaign Permitting & Regulatory
A 2 $1,066,700
B 2 $1,066,700
C 2 $1,066,700
Edith 3 $1,066,700
Ellen 3 $1,066,700
Elly 3 $1,066,700
Eureka 3 $1,066,700
Gail 1 $1,113,300
Gilda 2 $1,066,700
Gina 2 $1,066,700
Grace 1 $1,113,300
Habitat 1 $1,113,300
Harmony 3 $1,066,700
Harvest 1 $1,113,300
Henry 2 $1,066,700
Heritage 3 $1,066,700
Hermosa 1 $1,113,300
Hidalgo 1 $1,113,300
Hillhouse 2 $1,066,700
Hogan 1 $1,113,300
Hondo 3 $1,066,700
Houchin 1 $1,113,300
Irene 1 $1,113,300
Total $24,953,500

Table 5-6 is the total cost of permitting and regulatory activities by campaign.

Table 5-6 — Permitting and Regulatory Cost per Campaign

Campaign Cost per Campaign Platform Count
1 $10,020,000 9
2 $9,600,000 7
3 $9,600,000 7

WAYSSY caiiornia Marine Project Planning,
N ,'"l Permitting and Performance



DOCUMENT TITLE: 2025 POCSR Decommissioning Cost Study — Final Report

PROJECT TITLE: 25-021 BSEE POCS Decommissioning Study

DOCUMENT DATE: 5/18/2026 REVISION: 3
BSEE CONTRACT: 140E0125P0021 PAGE: 34

SECTION SIX - WELL PLUG AND ABANDONMENT

The 2016 study largely relied on Gulf of America (GOA) analogs for well abandonment. It assumed the
use of standard rigless P&A techniques, reflecting common GOA practices, and applied an average
duration of approximately seven days per well. These assumptions implicitly incorporated GOA formation
characteristics, oil properties, and well construction practices, including generally lighter oil, deeper and
more uniform formations, and more modern cementing and completion standards. While appropriate for
broad benchmarking at the time, these assumptions did not fully account for the geologic and operational
characteristics unique to the Pacific OCS Region.

The 2020 study modified this approach by assuming that well P&A activities on the West Coast would
predominantly utilize existing platform drilling rigs, supplemented by coiled tubing. Well durations were
increased relative to the 2016 study to reflect anticipated operational complexity, logistical constraints,
and limited regional experience. This shift in methodology resulted in higher estimated P&A durations and
costs on a per-well basis; however, the approach remained largely predictive, as it was developed in
advance of meaningful modern P&A execution in the POCSR.

Since publication of the 2020 study, actual well P&A operations have been conducted in the POCSR, and
operator self-reported data demonstrate that execution durations vary significantly from the assumptions
in either prior study. In practice, abandonment methods have ranged from rig-based to hybrid and
specialized interventions, with durations exceeding earlier estimates in many cases.

Furthermore, in certain instances, operators or liability holders have elected to apply internal standards
that exceed minimum regulatory requirements, further increasing execution duration and cost variability
relative to prior study assumptions.

Consistent with the methodology used in earlier studies, all remaining wells requiring abandonment have
been reviewed in detail. Relevant information has been extracted from available well status reports and
historical records, and wells have been categorized into TA-To Surface, low-, medium-low-, medium-, and
high-risk classifications. For this study, P&A equipment spreads, intervention methods, and execution
durations have been assigned based on these risk categories.

6.1 INTRODUCTION

Well Plugging and Abandonment (P&A) represents a technically complex and risk-sensitive component of
the entire decommissioning scope. The approach adopted for this study reflects a deliberate balance
between operational conservatism, cost discipline, consistency with previous studies and evolving
industry practices observed across recent POCSR offshore abandonment programs.

For purposes of this study, the base-case P&A framework assumes the use of existing drilling and
intervention assets where available and appropriate, recognizing that no single execution method is
optimal across the full range of well types, construction histories, and risk profiles present in the POCSR
inventory. Wells exhibiting greater complexity, including extended reach profiles, uncertain barrier
integrity, or elevated intervention history, are assumed to require higher-capability intervention systems
such as platform-based rigs, modified land rigs, or modular rigs. Coiled tubing units (CTU) and heavy
workover or snubbing units are planned to be used after the most complicated well abandonment
activities are complete. Final selection of execution method at the time of abandonment remains
contingent upon well-specific conditions and continues to be refined as additional data and engineering
evaluation progresses.
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A core objective of this approach is to avoid unnecessarily inflating or diminishing abandonment costs
through premature or overly conservative equipment selection while maintaining alignment with regulatory
requirements and accepted industry standards. This philosophy reflects current operator practices
observed in the POCSR and other mature offshore regions.

Recent operator feedback and qualitative cost data provided by P&A service providers indicate
measurable efficiency gains associated with self-performed and campaign-based well abandonment
programs. These gains are attributed to improved procedural standardization, enhanced understanding of
basin-specific well conditions, and learning-curve effects realized through repeated execution of similar
abandonment scopes. This study acknowledges those efficiencies and incorporates them qualitatively in
the P&A framework, while remaining conservative in the absence of finalized well-by-well execution
plans.

Risk remains a central organizing principle for well P&A cost development in this study. Wells are
categorized using established risk ranking methodologies consistent with prior POCSR studies, while
allowing for refinement driven by more comprehensive data review. Unlike prior efforts that relied primarily
on spot-checking or limited sampling of available well records, this study leverages advances in data
analytics and artificial intelligence to evaluate nearly the full population of available well files and data.
This expanded review supports more consistent identification of complexity-determining criteria, enabling
more defensible differentiation between TA-To Surface, low-, medium-, and high-risk abandonment
scenarios.

In addition to technical risk, this study recognizes the influence of operator risk tolerance on abandonment
scope and cost. Self-reported well abandonment costs provided by operators tend to reflect a
conservative risk tolerance driven by a preference for enhanced barrier redundancy and long-term risk
mitigation. Some operators elect to exceed baseline abandonment standards to minimize the likelihood of
future re-entry or remedial intervention, accepting higher upfront costs in exchange for increased long-
term certainty. Where applicable, this operator risk preference is considered qualitatively in the
interpretation of reported cost data and benchmark comparisons.

The removal of well conductors is treated as a discrete scope within the broader well P&A function and is
addressed in dedicated portions of this report. This separation reflects both execution sequencing
considerations and the distinct cost drivers associated with conductor and casing removal activities.

6.1.1 Objective and Analytical Approach
6.1.1.1 Objective

The objective of the permanent well abandonment portions of this study is to provide a reasonable cost
per well to temporarily and permanently abandon according to 30 CFR Part 250 (Subpart Q) 1715-1716.
These regulations mandate critical placement of cement and other barriers to:

a. provide downhole isolation of hydrocarbon and sulfur zones;
b. protect freshwater aquifers; and
c. prevent migration of fluids to the sea floor in accordance with 30 CFR 250.1714-1715.

This study and the developed cost models are predicated on all well abandonment operations being
conducted in accordance with the requirements of 30 CFR Part 250 (Subpart Q), and all relevant Notices
to Lessees (NTL).

The final stage of abandonment includes cutting and recovering all conductors 15ft below the mudline in
accordance with 30 CFR 250.1716
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6.1.1.2 Analytical Approach

The BSEE Well Data Query system (Well Data Query) was used to request any well documents and
permits with created dates, run dates, and released dates from January 1, 2020 until present. These
documents were then analyzed using a generative Al agent to summarize the operational narrative,
summarize listed tasks, extract relevant dates, and determine other document metadata. The results
from the Gen Al agentic analysis were then reviewed for accuracy. Variations in previously identified well
status and complexity were further investigated. If no documents for a given well were available in the
BSEE Well Data Query system, the operators were contacted and documents detailing the status of the
wells were requested. Additionally supplemental recent data was provided by BSEE as part of a
clarification request that improved the accuracy of well counts and status. This data is dated March 23,
2026. Based on the categorization criteria listed in Section 6.1.5, the well abandonment complexity was
established.

6.1.2 Well Abandonment Methodology

There are numerous well abandonment methodologies that satisfy the requirements of 30 CFR Part 250
(Subpart Q) 1715. These methods include the use of rigs to place all required plugs and perform all tests,
partial use of a rig/workover unit, use of coiled tubing units, and fully modular/rigless equipment spreads.
To maintain consistency in the methodology applied to this study a hybrid approach similar to the
approach analyzed in the 2020 study was chosen. This hybrid approach includes the use of the platform-
based rig or temporary rig deployments and the use of a coiled tubing equipment spread to complete all
required operations.

This POCSR Decommissioning study and the studies completed in 2016, and 2020 were conducted by
applying the governing requirements of 30 CFR Part 250 (Subpart Q) to develop a cost to permanently
abandon each well at current market rates for services, equipment, and consumable items.

Summary expenditure reports were provided to BSEE for well abandonment activities for the period
starting January 2018 and ending January 2024. These summary expenditures have shown significant
variation to estimated costs as determined in the 2016 and 2020 studies. These variations can be most
reasonably attributed to operator risk tolerance leading to additional abandonment activities being
undertaken.

6.1.3 Operator Risk Tolerance

While 30 CFR Part 250 (Subpart Q) describes the standards to safely seal and abandon an oil and gas
well to protect the environment and people using the waters around it. A specific operator may desire to
include additional mechanical or cement plugs or undertake other non-regulation required permanent
abandonment activities to mitigate future risks of re-entering a permanently abandoned well after the
wellhead and conductor have been severed 15ft below the mudline and removed. This study and
previous studies cannot reasonably estimate the operator’s tolerance for future risks that may be posed
by changes in the well condition after permanent abandonment. These changes may include mechanical
and barrier integrity degradation, dynamic reservoir & geologic changes, and carbon capture and
sequestration activities in the area.

6.1.4 General Well Abandonment Procedures
The permanent well abandonment procedure is split into three distinct phases.
1. Well Preparation and Initial Isolation

2. Internal Plugging and Zonal Isolation
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3. Conductor Severing and Removal
6.1.4.1 Well Preparation and Initial Isolation

The scope and objective of the Well Preparation and Initial Isolation phase is to recover downhole
equipment and resolve complex well remediation activities. Recovery of the downhole equipment
includes the removal of electric submersible, rod, of hydraulic pumps and recovery of the production
tubing and packer assemblies. Complex well remediation activities include the removal of obstructions
through fishing or milling and the remediation of any sustained pressure in the casing string annuli. Initial
isolation includes the setting of a plug for any open perforated zone not previously squeezed or isolated
according to 30 CFR Part 250 Subpart Q 1715 (a)(3)(i) or(ii) or (iii)

6.1.4.2 Internal Plugging and Zonal Isolation

The scope and objective of the Internal Plugging and Zonal Isolation phase is to place all remaining
internal plugs. Remaining internal plugs include all cement and mechanical plugs according to 30 CFR
Part 250 Subpart Q 1715 (a)(4), (6), (8). Zonal Isolations include any needed casing perforations and
squeezing of annular cement plugs.

6.1.4.3 Conductor Severing and Removal

The scope and objective of the Conductor Severing and Removal phase is to completely remove the
conductor and wellhead from the well slot in its entirety to 15ft below the mudline according to 30 CFR
Part 250 Subpart Q 1716 (a). The well conductor and all casing strings will be severed below mudline
using a high-pressure abrasive waterjet cutting method. Marine growth will be removed from the
wellhead and conductor while being lifted and sectioned for layout and disposal.

Deeper water depths have an impact on the efficacy of high-pressure abrasive jet cutting. To date, the
deepest subsea multi-string conductor cut is ~1000ft. High-pressure abrasive waterjet cutting providers
have stated that the cuts will be successful in deeper water depths with additional equipment components
and longer cutting times. For the purposes of this study, cutting times are increased by 100% if the
conductor length is greater than 800ft. Conductors on the Gail, Hondo, Heritage, and Harmony platforms
have had subsea conductor cutting times increased accordingly.

6.1.5 Well Abandonment Categorization Criteria

To establish a defensible cost estimate, a comprehensive diagnostic audit was performed to categorize
the wells based on mechanical complexity and risk profiles. The primary data inputs were generated from
previous study data, BSEE databases, and information provided by POCSR operators.

The technical assessment utilized the documents, permits, and information provided to determine the
following factors:

o Total well depth

e Extended Reach (ER)

e Sustained Casing Pressure

¢ Injection strings / downhole pumps

e  Obstructions requiring fishing or milling

Table 6-1 describes the criteria for each risk categorization in a tabular format.
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6.1.5.1 Operational Assumptions

The cost models in this study assume that the condition of the wellheads and wellbores will remain
consistent until the time of P&A. It is assumed that the wellhead remains intact and will be maintained by
ongoing maintenance programs. Additionally, any emergent issues that arise with the wellhead, wellbore,
tubing/casing integrity, or changes in sustained casing pressure will be remediated immediately and are
excluded from the scope of this study.

Table 6-1 — Well Abandonment Classification Criteria

TA-To Conductor
Criteria High Medium Medium-Low Low s Removal
urface o
nly
>8000ft
Total Well Depth | >16000ft and >4S§gg0?t”d <4,000ft N/A N/A
<16000ft
Extended Reach >3 >3 >2 and <3 <2 N/A N/A
Sustgmed Casing Present Present Not Present Not Present N/A N/A
ressure
Isolation of HC or
FW Zones N/A Yes No No N/A N/A
=
Pump or Injection N/A ’ N/A Injection N/A N/A
RDPCP, Strin
HRP 9
Fish or Milling Yes No No No N/A N/A

Conductor Removal Only Complexity
e The well only requires severing the well conductor 15ft BML and removal of the wellhead.

o The well is temporarily abandoned at surface with two independent barriers positioned just below
the mudline, including a central mechanical barrier.

o All previous abandonment plugs are tested and meet BSEE 30 CFR 250.1715(b) requirements.
TA - To Surface Complexity

o Well is temporarily abandoned but does not have all necessary plugs to surface to meet 30 CFR
250.1715 requirements

Low Complexity
e Total Depth (TD) or Plugback Total Depth (PBTD) does not exceed 4,000 feet.
¢ Does not meet Extended Reach (ER) criteria (ER ratio less than 2).
e No sustained casing pressure and all annuli can bleed down to zero psi.
¢ No fish or obstructions are present in the wellbore.

¢ No rod pump, ESP, or hydraulic pump present; gas lift valves, injection strings, or kill strings may
be present.

e Annular cement squeeze work is not required.

Medium-Low Complexity
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o Total Depth or Plugback Total Depth is greater than 4,000 ft but less than 8,000 feet.
o Meets ER criteria with a ratio greater than or equal to 2 and less than 3.
e All other requirements for a low-cost well are satisfied.
Medium Complexity
o Total Depth or Plugback Total Depth is greater than 8,000 ft but less than 16,000 feet.

¢ Includes a rod pump, ESP, hydraulic pump, or equipment that requires a rig or specialized lift
system to remove from the well.

o ER criteria exceeds 3.

e Sustained casing pressure (SCP) is present.

e Annular cement placement is required.

e Dirilling out plugs is necessary for operations.

¢ Fulfills all remaining requirements for a medium-low cost well.
High Complexity

e Total Depth or Plugback Total Depth is greater than 16,000 feet.

e Fishing operations are needed to retrieve downhole equipment or obstructions.

e Milling operations are required.

e The well is known to have significant downhole or borehole integrity issues.
6.1.6 Cost Estimation Methodology & Benchmarking

The decommissioning cost estimate per well was developed by determining the well complexity, as
described in Section 6.1.5, applying the well abandonment methodology described in Section 6.2, and
finally applying service, equipment, and consumable rates to the prognosis. The service, equipment, and
consumable item prices were based on the following inputs:

e Equipment spread and personnel rates were gathered from recently completed actual costs
incurred for similar operations from POCSR operators. Additionally, equipment spread and
personnel rates as well as consumable rates were gathered from service providers.

¢ An average was taken from the market rates gathered from both the POCSR operators and the
service providers. These averages were used as the basis for the estimates.

¢ As noted in the previous 2020 study, operational efficiency and volume-based discounts may
impact day rates for equipment spreads and per use item costs. It is not reasonable to calculate
these discounts as part of the study. Therefore, the application of discounts is excluded from the
cost models.

6.1.7 Well Count by Category

Based on the established criteria, a total of 694 wells have been categorized into one of five categories
noted above. The total well counts of each platform is shown in Table 6-2. Table 6-3 shows the count of
well for each category. Category classifications by platform are shown in Appendix D — Well Risk
Categorization.
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Table 6-2 — Well Count by Platform

Water Depth Wells To Conductor
Platform (feet) P&A Removal Only Total Count
A 188 55 2 57
B 190 53 3 56
c 192 45 3 48
Edith 161 20 9 29
Ellen 265 63 1 64
Eureka 700 50 10 60
Gilda 205 63 0 63
Gina 95 12 0 12
Habitat 290 20 0 20
Harmony 1,198 35 5 40
Henry 173 24 0 24
Heritage 1,075 49 0 49
Hillhouse 190 49 0 49
Hogan 154 23 17 40
Hondo 842 28 0 28
Houchin 163 27 9 36
Irene 242 19 0 19
Total 635 59 694

The well count and complexity classifications in Table 6-3, the platform-level cost build-up in Table 6-5,
and the operational durations in Table 6-6 are interdependent. Table 6-3 establishes the total well count
of 694 wells in scope and assigns a category based on the criteria defined in Table 6-1. Each category

carries an average per-well cost that reflects the underlying spread rates, consumables, and the activity
duration shown in Table 6-6. Table 6-5 establishes the platform level cost. Each well on each platform is
first classified per Table 6-1, then priced using the corresponding cost per category. A sum of the per well
produces the “Well P&A Costs”. Appendix D shows the well counts by category by platform.

Table 6-3 — Well Count by Category
Category Well Count Average Cost’
High 52 $959,800
Med 412 $440,100
Med-Low 87 $295,300
Low 45 $241,800
TA -To Surface 39 $154,100
Conductor Removal Only 59 $67,900

(1) Includes average Cut and Recover Cost across all conductor lengths
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The total cost of cut and recovery operations for conductors varies and is dependent on the total
conductor length and water depth. Greater water depth increases the time needed to complete cuts

below the mudline and increases the number of required topside conductor cuts for layout and disposal.
Table 6-4 below shows the variance in average cost for the cut and recovery driven by conductor length.

Table 6-4 — Cut and Recover Cost per Conductor

Conductor Length Conductor Count Average Cost

< 800ft 577 $69,600

>800ft 117 $177,400

Table 6-5 below shows the total well P&A cost made up of the well abandonment operation activities and
the total cut and recover cost for all conductors. Transportation and disposal of the conductor materials
are excluded from these costs but included in Section Eleven - Transportation and Disposal

Table 6-5 — Well Abandonment Cost

AEBET Wells al:g ggxductors W‘:‘(&:éaf?)eth P&Xv gIcI)sts C&‘IliveC"ost Total ‘llav;: Cost
A 57 3,714 $28,854,900 $3,801,700.00 $32,656,600
B 56 3,123 $20,797,600 $3,735,000.00 $24,532,600
C 48 3,337 $19,305,000 $3,201,400.00 $22,506,400
Edith 29 5,371 $7,795,200 $1,934,200.00 $9,729,400
Ellen 64 7,127 $24,546,800 $4,474,700.00 $29,021,500
Eureka 60 6,639 $19,385,600 $5,257,900.00 $24,643,500
Gilda 63 7,855 $24,585,800 $4,303,300.00 $28,889,100
Gina 12 6,474 $4,412,400 $761,700.00 $5,174,100
Habitat 20 11,609 $5,693,000 $1,430,500.00 $7,123,500
Harmony 40 12,908 $19,040,600 $7,706,700.00 $26,747,300
Henry 24 4,142 $10,130,700 $1,600,700.00 $11,731,400
Heritage 49 15,098 $29,879,500 $9,083,000.00 $38,962,500
Hillhouse 49 3,421 $20,226,700 $3,268,100.00 $23,494,800
Hogan 40 5,346 $8,148,400 $2,603,400.00 $10,751,800
Hondo 28 13,064 $13,881,000 $4,319,600.00 $18,200,600
Houchin 36 3,664 $7,778,900 $2,578,800.00 $10,357,700
Irene 19 11,208 $9,341,500 $1,453,500.00 $10,795,000
Total 694 $273,803,600 $61,514,200.00 $335,317,800

All wells on the Harvest, Hermosa, Hidalgo, Gail and Grace platforms are currently reported as
permanently abandoned

Table 6-6 below shows the duration of operations used as a main input to the total cost calculation by

category.

Table 6-6 — Well Abandonment Duration by Category
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Category Estimated Duration (in days)
High 20.5
Med 7.5
Med-Low 4.5
Low 3.5
TA-To
Surface .

6.1.8 Cost Variance

The 2020 study applied a 150% escalation to daily personnel and equipment rates for "High" category
wells. Though this application achieves an escalation of cost, this comprehensive rate escalation is
technically inconsistent with operational dynamics from a project controls perspective. Equipment day
rates (spread costs) are typically fixed by contract or market availability and do not fluctuate based solely
on the complexity of a specific wellbore. Additional special equipment may be needed based on the
complexity of the well, but this does not constitute a standard 150% escalation.

This study applied an approach that adjusts the operational duration rather than the unit cost. Wellbore
complexity—specifically in high-category wells—primarily impacts the time-to-complete, particularly during
high-risk interventions such as:

e retrieving lost or stuck equipment,
e clearing obstructions or milling out packers/retainers,

¢ additional circulations or scraper runs required to ensure a competent bond for regulatory
compliance.

By adjusting the activity durations rather than the daily spread cost rate, the cost model more accurately
reflects the mechanical risks inherent in Phase | and Phase Il operations. The activity durations for
specific well abandonment activities have been increased accordingly.

The rig and coiled tubing equipment and personnel spreads are the largest driver of well abandonment
costs. Daily equipment spread rates have fluctuated from the 2020 study. Through interviews with
service providers and POCSR Operators, the standard rig rate for platform-based rig equipment and
personnel has increased from $15,000 per day to $20,500 per day. This applied rig rate has been
derived from a POCSR operator that has converted idle land-based rigs for use as platform-based rigs.
The coiled tubing equipment spread has increased from $21,600 per day to an average of $23,750
across all rates gathered for this study.

Consumable items such as cement, cast iron bridge plugs, cement retainers, and setting tools have seen
price increases of roughly 22%. Marine gas oil has increased in price by roughly 45% since 2020. Well
fluids have also seen increases of roughly 20% since 2020.

Other ancillary rentals and services such as fishing equipment, cement bond logging, and topside cutting
services have remained consistent with only roughly 20% increases since 2020.

6.1.9 Variances in Average Well Cost by Category

Conductor Only Removal: This category is most closely related to the Cut and Recover costs defined in
the 2020 study. This category is made up of empty conductors or wells that are in TA status with all
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required plugs to surface. When comparing the current average cost of this category to the Cut and
Recover cost from the 2020 Study, we see an approximate reduction of 43%.

TA-To Surface: This category is a refinement of the TA-Low category from the 2020 study. The previous
TA-Low category included both empty conductors and wells that have all necessary plugs installed to just
below the mudline and tested according to 30 CFR 250.1715. This designation includes wells that are in
TA status but do not have all necessary plugs to the just below the mudline according to the regulations.
Therefore, requiring additional well work to be completed including setting additional plugs and testing.
This difference describes a roughly 140% increase in cost for a comparable category across study years.

Low Categorization: This category has an average estimated cost decrease of 15%. This is mainly
attributed to the increase in service rates.

Medium-Low Categorization: The 12% decrease in average costs can be attributed to adjusted
prognosis and increased market rates for services.

Medium Categorization: The average for this category decreased by 2% and can be attributed to the
increase in service rates.

High Categorization: This average per well decreased by 4% due to changes in prognosis for key
activities such as fishing/milling, and the application of the daily rates for services. As previously
described, in the previous study, a standard 150% increase in day rates was applied to all well
abandonment activities for high category wells. This has been changed to only increasing the duration of
key steps in the well abandonment procedure.

6.1.10 Well Abandonment Procedures

The following is a general well abandonment procedure that outlines the main steps to permanently
abandon the well according to 30 CFR Part 250, Subpart Q. This procedure is not prescriptive for all
wells in the inventory. Detailed and specific well abandonment procedures are required as a component
of the permitting process for each well abandonment. For the purposes of this study, this procedure is
the basis for prognosis and total activity duration calculations. Figure 6-1 and Figure 6-2 are
representative schematics of the well abandonment procedures described below.

6.1.11 Phase I: Primary Plug & Abandonment (High/medium Risk Wells)
1. Skid workover rig, MU, riser, and BOP stack.

Perform function/pressure tests on BOPs.

Confirm well is statically dead and monitored.

Retrieve rod pumps, ESPs, or PCP equipment.

Note: Injection and gas lift completion strings are to remain in situ for Phase Il.

o o M 0N

RIH with workstring and bit/scraper to the liner top or deepest production interval. Displace
wellbore fluid, clean out to PBTD, and perform a casing integrity test (CIT).

7. If necessary, execute fishing or milling operations to clear the wellbore for plug placement
8. Run a Cement Bond Log (CBL) to PBTD to verify existing zonal isolation.
9. Spot a 200’ cement plug no more than 100’ above top perforations) via displacement.

10. Alternate: If wellbore stability is compromised, Set CR or CIBP and place 200ft cement plug.
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11.
6.1.12

6.1.12.1

1.
2.

o o & w

10.
1.
12.
13.
14.
15.

LD workstring and RDMO workover rig.

Phase II: Secondary Isolation & Casing Recovery
A. High/medium Risk Category Wells

MIRU CTU and pressure test surface equipment.

If SCP (Sustained Casing Pressure) is present or annular cement is deficient, perforate and
establish circulation.

Pump cement to isolate the annulus and prevent fluid migration to the mudline.
Establish circulation
POOH with CTU nozzle

Set a cement retainer ~75’ above the liner top. Squeeze/displace 200’ of cement into the
annulus/casing per 30 CFR 250.1715. Tag and pressure test.

Place additional internal cement plugs (two for High-Category wells) to satisfy 30 CFR
250.1715(a)(4).

RIH and Tag TOC and pressure test.

RIH with CTU nozzle. Sever production casing 225’ BML (Below Mudline). Recover casing using
CTU or hydraulic casing jacks.

RIH with bit/scraper to top of casing stub.

POOH and lay down scraper

RIH with bridge plug and set 75’ above the casing stub in the intermediate string.
Cap with a 150’ cement plug.

Tag and wash top of cement (TOC) to prepare for final Cut & Recover (C&R). Test
POOH with CTU and RD

6.1.12.2 B. Medium-low/low Risk Category Wells

1.
2.

RU CTU and test.

RIH with CTU 50ft above completed interval. Place 200’ cement plug via displacement no more
than 100’ above perforations). Tag and test. POOH

RIH with CTU and CTU nozzle 75 feet above the liner top and perforate production tubing.

Mix and pump 200-foot internal cement plug (two plugs for a medium-low category well) per 30
CFRs 250.1715(a)(4) and 250.1715(a)(6). Test plug integrity per 30 CFR 250.1715(b). POH with
CTU.

RIH with CTU nozzle. Sever production casing 225’ BML (Below Mudline). Recover casing using
CTU or hydraulic casing jacks.

RIH with bit/scraper to top of casing stub.

POOH and lay down scraper
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10.
11.

6.1.13

RIH with bridge plug and set 75’ above the casing stub in the intermediate string.
Cap with a 150’ cement plug.

Tag and wash top of cement (TOC) to prepare for final Cut & Recover (C&R). Test
POOH with CTU and RD

Phase lll: Conductor Removal & Site Clearance

MIRU workover rig and riser or casing jacks. Verify all annuli bleed to zero pressure.
Nipple down and remove the surface wellhead assembly.

Deploy abrasive casing cutters. Perform a multi-string cut of all casing and conductors at 15’ BML
per 30 CFR 250.1716.

Pull conductor and casing strings. Clean marine growth during retrieval to manage deck weight
and cleanliness.

Section tubulars using topside cutting equipment into 40’ joints.
Layout and sea fasten conductor sections on barge or workboat for disposal

RD workover rig/casing jacks.
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Figure 6-1 — Typical Wellbore Schematic (Current)
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Figure 6-2 — Typical Wellbore Schematic (P&A)
6.1.14 Well Plug and Abandonment Cost Estimate Assumptions

e The subsea well that does not have an assigned APl number that was described in the scope of
Platform B well abandonments of the 2020 report are excluded at the time of this draft submittal.
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All Permanent Abandonment (P&A) operations were analyzed to be executed in strict accordance
with BSEE 30 CFR Part 250, Subpart Q standards to ensure long-term zonal isolation and seafloor
clearance.

A rig will be utilized for high-torque/high-pull operations, including the retrieval of production strings,
wellbore clean-out, and the placement of the primary completion plug.

Post-initial isolation, a standardized rig less spread (CTU and modular pumping units) will be utilized
across all assets to set internal and annular/tribute cement plugs, optimizing deck space and
operational efficiency.

All casing and conductor strings will be severed via abrasive waterjet cutting. Cuts will be verified at
a minimum of 15 feet below the original mudline (BML) per decommissioning requirements.
Conductors will undergo external mechanical cleaning/scraping during recovery to mitigate weight
discrepancies and environmental transfer.

Conductors and wellheads will be recovered in 40-foot joints, with a maximum lift weight of 50 short
tons to stay within the safe working load of the recovery vessel’s crane.

Wellbore P&A is designated as the critical path activity and must be finalized prior to the
commencement of structural topside or jacket decommissioning.
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SECTION SEVEN - PIPELINE & POWER CABLE ABANDONMENT

Decommissioning of platforms in the Pacific Outer Continental Shelf Region (POCSR) requires proper
disposition of associated pipelines and power cables that facilitate the transfer of hydrocarbons, produced
water, utilities, and electricity between offshore facilities and onshore reception points. These systems
include both inter-platform connections and export lines routed to shore.

The pipeline inventory utilized in this study is based exclusively on the most current inventory list provided
directly by BSEE. That inventory reflects a total of 63 pipelines, with cost estimates herein directly tied to
the BSEE-provided inventory and do not assume additional segments beyond those identified in that
dataset.

Detailed specifications and assumptions for pipelines and cables evaluated in this study are provided in
the appendices of this report.

7.1 REGULATORY FRAMEWORK

Pipeline and power cable decommissioning requirements are outlined in 30 CFR 250.1750-1754, which
provide criteria for decommissioning in place versus removal. The Regional Supervisor retains discretion
to determine whether a pipeline or cable may be abandoned in place or must be removed, based on
whether it constitutes or may become a hazard to navigation, commercial fishing, or the marine
environment.

During development of this study, no regulatory requirement was identified that mandates automatic
removal of pipelines routed to shore. As such, this study does not assume removal of shore-connected
export pipelines as a default condition. However, removal costs for these pipelines and power cables
have been independently estimated and are included in Appendix E and Appendix F respectively.

Consistent with federal and state practice, environmental review would accompany any decommissioning
project. Coordination with federal and state agencies, including USACE, USCG, and applicable state
entities, would occur as required under project-specific permitting.

7.2 PRE-ABANDONMENT PIPELINE AND POWER CABLE SURVEY REQUIREMENTS

Prior to pipeline and power cable abandonment activities in federal waters offshore California, pre-
abandonment surveys are required to establish the as-found condition of the assets and to support the
proposed abandonment method, whether removal or leave-in-place. These surveys provide the technical
basis for regulatory approval and are intended to confirm current asset configuration, seabed interaction,
and potential environmental or navigational risks.

The Bureau of Safety and Environmental Enforcement (BSEE) serve as the primary regulatory authority
for pipelines and power cables in federal waters, with environmental review and plan consistency
oversight provided by the Bureau of Ocean Energy Management (BOEM). Where seabed disturbance or
sediment relocation may occur, coordination with the U.S Army Corps of Engineers (USACE) may also be
required. While state agencies may have jurisdiction over nearshore or state-water segments, the scope
described herein focuses on federal obligations.

At a minimum, pre-abandonment surveys are expected to address three primary objectives: (1)
confirmation of asset location and configuration, (2) characterization of seafloor conditions, and (3)
assessment of burial or exposure relevant to the proposed abandonment approach.
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An as-found route survey is required to confirm the current position of pipelines and power cables. This
survey establishes whether historical records remain accurate and identifies features such as free spans,
crossings, exposures, and tie-in locations. Typical survey methods include multibeam bathymetry and
side-scan sonar and occasionally supplemented by sub-bottom profiling where burial depth is a
consideration. These surveys apply to both pipelines and power cables and form the foundational dataset
for abandonment planning.

A seafloor condition and debris survey is required to identify seabed features, debris, fishing gear, anchor
scars, or other obstructions that may affect abandonment activities or represent post-abandonment
hazards. This survey is often conducted concurrently with the as-found route survey using high-resolution
side-scan sonar. Where anomalies or areas of concern are identified, targeted inspection using remotely
operated vehicles (ROVs) may be performed to further characterize conditions; however, the ROV costs
to validate survey characterizations are not included in this study. This study assumes that the seafloor
condition and debris survey will also serve as important data for platform removal and site clearance
functions mentioned later in this paper.

Pre-abandonment surveys are not intended to include internal inspections, cathodic protection surveys, or
post-work verification activities unless specifically justified by asset condition or regulatory request.
Rather, the scope is focused on establishing sufficient as-found information to support abandonment
method selection, environmental review, and post-abandonment risk evaluation.

Pre-abandonment surveys for pipelines and power cables in federal waters are expected to confirm asset
location, characterize seabed conditions, and assess burial or exposure status consistent with the
proposed abandonment approach. These surveys provide the technical basis for regulatory approvals
and establish baseline conditions against which post-abandonment outcomes may be evaluated.

7.3 FLUSHING AND PIGGING

For pipeline cleaning and flushing operations, this study assumes a coordinated two-vessel execution
strategy consisting of a pump vessel and a dedicated catch and separation vessel. This configuration is
intended to provide operational flexibility, efficient platform-to-platform mobilization, and controlled fluid
management throughout the campaign.

Under this approach, a relatively small push vessel mobilizes to each platform location and establishes
connection to the pipeline riser or tube turn. This vessel is responsible for pumping seawater through the
pipeline to initiate flushing and displacement of residual hydrocarbons and fluids. Operating in
coordination, a second vessel is equipped with containment, temporary storage, and oil-water separation
capabilities. The catch vessel receives displaced fluids and manages initial returns, allowing for offshore
separation and controlled handling of recovered materials.

This division of functions allows pumping operations to be optimized independently from fluid handling
and separation activities. The use of smaller, purpose-specific vessels supports efficient movement
between platforms, reduces spread complexity, and maintains continuous workflow during cleaning
operations.

For pipelines routed to shore, the methodology incorporates a push-to-shore cleaning strategy. After
initial stabilization flushing, a cleaning pig is launched offshore and driven toward the onshore reception
facility. The pig serves to displace the majority of remaining seawater within the line, thereby reducing the
total volume of water requiring separation, transport, and disposal. By minimizing residual water volumes
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through pig displacement, waste handling requirements are reduced while maintaining effective cleaning
performance.

At the onshore facility, displaced fluids are received into controlled containment systems where final
separation, testing, and disposal occur in accordance with applicable regulatory standards. This
integrated offshore pumping, offshore catch and separation, and pig-assisted push-to-shore strategy
forms the basis of the pipeline cleaning methodology assumed in this study.

7.4 PIPELINE CUTTING AND RETRIEVAL METHODOLOGY

Pipeline disconnection, cutting, and retrieval activities in this study are assumed to be performed using a
DP2 ROV support vessel rather than surface-supplied or saturation diving systems. The use of a
dynamically positioned ROV vessel provides precise station-keeping capability without the need for
anchor spreads and allows subsea cutting operations to be conducted efficiently across varying water
depths.

At each platform location, the ROV will be deployed to access the pipeline at the tube turn and jacket
interface. The pipeline will be cut subsea at the appropriate location to allow for full disconnection from
the platform structure. Following the initial cut, the ROV will expose and uncover the pipeline on the
seafloor as necessary to create sufficient working clearance. A secondary cut will then be performed
several feet outboard of the jacket to isolate the removable section. The isolated segment, which includes
the tube turn and associated spool, will be rigged subsea and retrieved to the surface for proper handling
and disposal.

The removal length is governed by the physical configuration of the tube turn and the requirement to
eliminate obstructions at the platform. No specific minimum footage is prescribed by regulation; therefore,
the recovered section consists of the tube turn and sufficient adjacent pipeline to allow safe cutting, lifting,
and subsequent burial of the remaining pipeline end. The remaining pipeline will then be capped or
plugged and buried in accordance with regulatory requirements.

All cutting operations are assumed to be performed using ROV-deployed mechanical or hydraulic cutting
tools appropriate for the pipe diameter and wall thickness. Where required, minimal diver intervention
may be utilized for verification or contingency purposes; however, the baseline methodology assumes
ROV execution.

Because task complexity and operational efficiency are influenced by water depth, this study incorporates
a depth-compensation variable within the cost model. Task durations are incrementally increased based
on working depth to account for additional ROV deployment time, tool handling time, umbilical
management, and reduced operational efficiency at greater depths. This depth-based adjustment is
applied consistently across all pipeline cutting and burial activities to reflect realistic offshore execution
conditions.

This ROV-based methodology forms the basis for duration and cost assumptions associated with pipeline
disconnection and retrieval in this study.

Cost estimates for the abandonment in place of the pipeline inventory is shown in Table 7-1

Table 7-1 — Pipeline Decommissioning Cost

Platform Segment 1 Segment 2 Segment 3 Segment 4 Segment 5 Total

A $537,700.00 $537,700.00 | $296,700.00 $306,500.00 | $306,500.00 | $1,985,100.00
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Platform Segment 1 Segment 2 Segment 3 Segment 4 Segment 5 Total
B $318,500.00 $318,500.00 | $361,900.00 $537,700.00 | $537,700.00 | $2,074,300.00
C $306,600.00 $306,600.00 | $306,600.00 $309,200.00 $1,229,000.00
Edith $490,500.00 $490,500.00
Elly $656,900.00 $656,900.00
Eureka $545,400.00 $490,200.00 | $545,500.00 $574,800.00 | $545,500.00 | $2,701,400.00
Gail $552,900.00 $555,600.00 | $552,300.00 $1,660,800.00
Gilda $515,900.00 $454,800.00 | $356,300.00 $1,327,000.00
Gina $406,500.00 $405,200.00 $811,700.00
Grace $653,200.00 $563,700.00 $1,216,900.00
Habitat $627,900.00 $627,900.00
Harmony $1,342,300.00 $863,400.00 | $955,300.00 $1,045,700.00 $4,206,700.00
Harvest $661,000.00 $593,900.00 $1,254,900.00
Henry $327,700.00 $346,000.00 | $338,300.00 $1,012,000.00
Heritage $1,497,900.00 | $1,019,100.00 $2,517,000.00
Hermosa $708,300.00 | $1,109,100.00 $1,817,400.00
Hidalgo $831,200.00 $572,600.00 $1,403,800.00
Hillhouse $318,500.00 $305,400.00 | $305,400.00 $318,500.00 $1,247,800.00
Hogan $377,300.00 $416,400.00 | $377,300.00 $287,900.00 $1,458,900.00
Hondo $691,700.00 $691,700.00
Houchin $274,900.00 $312,900.00 | $312,900.00 $326,600.00 $1,227,300.00
Irene $932,400.00 $409,800.00 | $409,800.00 $1,752,000.00
Total $33,371,000.00

7.5 POWER CABLE ABANDONMENT

For the purposes of this study, power cable decommissioning is assumed to be executed concurrently
with pipeline decommissioning activities using the same DP2 ROV support vessel and general
operational framework. Survey, cutting, and burial operations for both pipelines and power cables are

integrated within a single subsea campaign to maximize efficiency and minimize repeated mobilization to
the same platform locations.

Under this integrated approach, the ROV vessel will perform pre-cut verification and visual survey of both
pipelines and power cables at each platform. Where burial has been reduced over time due to sediment
migration or marine growth, the ROV will expose the lines as necessary to provide adequate working
clearance. Cutting operations for pipelines and power cables will then be sequenced during the same
work window while the vessel remains on station.

At the platform interface, power cables will be confirmed de-energized and isolated prior to subsea
intervention. The ROV will then cut the cable at the structure, consistent with the same mechanical or
hydraulic cutting techniques used for pipeline disconnection. Where required, short sections may be
retrieved to the surface to eliminate protrusions and ensure proper isolation of the remaining cable end.
Following platform-side disconnection, the ROV will locate the cable at the required termination point,
typically near the state—federal boundary demarcation, and perform uncovering, cutting, and burial in the
same manner as assumed for pipelines.
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Burial of remaining cable ends will be achieved using ROV-deployed jetting or mechanical trenching tools
consistent with seabed conditions, targeting a minimum burial depth consistent with regulatory
expectations. The objective is to ensure that no portion of the remaining cable presents an obstruction or
hazard to other uses of the seafloor.

By performing survey, cutting, and burial of pipelines and power cables within the same campaign and
vessel spread, this methodology reduces duplicated vessel time, minimizes repeated site access, and
streamlines subsea task sequencing. Duration assumptions for power cable activities are incorporated
within the same operational framework as pipelines, including application of the depth-compensation
variable that incrementally increases task duration based on working depth. This ensures consistent
treatment of subsea efficiency impacts associated with water depth across both pipelines and power
cables.

This integrated ROV-based execution model forms the basis for the duration and cost assumptions
associated with subsea pipeline and power cable decommissioning in this study.

Table 7-3 — Power Cable Decommissioning Cost

Cut &
G | oo, [ o o campnn | S | Sy | vt o
Habitat A 19,536 292-188 1 $39,000 | $223,000 $262,000
Hogan Shore 4,752 150-0 1 $39,000 | $216,500 $255,500
Houchin Hogan 3,800 176-150 1 $39,000 | $199,200 $238,200
A B 2,640 188-200 2 $46,000 | $202,300 $248,300
Ellen**
Elly
Ellen x 2
Eureka* cables 2,640 | 200-193 3 $46,700 | $509,500 | $556,200
Gail
Irene Shore 14,784 242-0 1 $39,000 | $216,200 $255,200
Gilda Shore 36,960 205-0 2 $38,900 | $194,500 $233,400
Grace
C Shore 26,400 193-0 2 $38,900 | $241,400 $280,300
Shore x 2
Henry cables 13.200 170-189 2 $46,600 | $655,200 $701,800
Harvest
Gina Shore 1,584 90-0 2 $38,900 | $209,900 $248,800
Hillhouse Shore 17,952 189-0 2 $38,900 | $709,000 $747,900
Heritage Shore 104,544 1075-0 3 $39,600 | $427,700 $467,300
Hermosa
Hidalgo
Heritage Harmony 39,072 1075-1200 3 $39,600 | $427,700 $467,300
Edith Shore 36,960 150-0 3 $39,600 | $191,100 $230,700
Hondo Harmony 47,520 842-1200 3 $39,600 | $636,800 $676,400
Eureka Ellen 15,297 700-265 3 $39,600 | $197,700 $237,300
Harmony Shore 59,664 1200-0 3 $39,600 | $459,700 $499,300
Total $6,605,900

7.6 COMPARISON TO PRIOR COST STUDIES AND BASIS FOR COST DIFFERENTIALS

Pipeline and power cable decommissioning costs were evaluated in prior BSEE-sponsored
studies, including the 2016 TSB Offshore update and the 2020 InterAct PMTI update. While the
governing regulatory framework remains consistent, the present study reflects several material
differences in
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removal philosophy, execution methodology, flushing strategy, duration modeling, and inventory basis as
applied to both pipelines and subsea power cables. These refinements directly influence the cost
comparisons.

A primary distinction between this study and prior assessments is the treatment of shore-connected
export pipelines and associated subsea power cables. Earlier studies incorporated removal of certain
export segments to provide uniformity across evaluated scenarios. In contrast, the present study does not
assume automatic removal of pipelines or power cables routed to shore. Under 30 CFR 250.1750-1754,
removal is not prescribed as a default condition; rather, the Regional Supervisor retains discretion to
determine whether a pipeline or cable may be abandoned in place or must be removed based on
navigational risk, environmental impact, or other site-specific considerations.

No regulatory requirement was identified that mandates complete removal of export pipelines or power
cables. Accordingly, removal of shore-connected lines was not embedded in the base-case cost model.
However, at BSEE’s request the complete removal cost has been estimated and included. This approach
is further informed by environmental considerations documented in BSEE’s Pacific Outer Continental
Shelf Programmatic Environmental Impact Study (PEIS) analysis, which recognizes the ecological
sensitivity of West Coast benthic habitats. The Pacific OCS seafloor supports biologically productive hard-
bottom communities, complex benthic assemblages, and localized shell mound formations associated
with historic operations. Broad mechanical retrieval of pipelines or cables across these environments has
the potential to generate greater seafloor disturbance than controlled leave-in-place abandonment with
localized burial and stabilization. For that reason, this study aligns the cost basis with a regulatory and
environmental framework that evaluates removal on a case-by-case basis rather than presuming
universal recovery. This change in methodology represents a meaningful contributor to cost differentials
relative to prior studies.

The execution methodology assumed in this study also differs in several important respects. Subsea
disconnection, cutting, retrieval of tube turns or cable terminations, and burial preparation activities are
based on the use of a modern DP2 ROV support vessel equipped with two onboard work-class ROV
systems. This configuration provides precise station-keeping without anchor spreads and supports
continuous subsea operations using a primary and secondary ROV system, improving efficiency and
reducing non-productive time. Mobilization is conservatively assumed from the Gulf of America,
consistent with the availability of high-specification vessels currently operating in that market. However, it
is recognized that at least one comparable DP2 asset is presently positioned on the West Coast and
could be utilized at similar commercial day rates. As such, the assumed sourcing strategy reflects realistic
market flexibility rather than an inflated cost basis.

Earlier assessments relied more heavily on diver-based subsea execution assumptions in certain
scenarios. Advances in ROV tooling and cutting systems now allow pipeline and power cable
disconnection and burial preparation to be performed efficiently without saturation diving spreads. While
ROV-based vessels may carry higher nominal day rates than small diving spreads in shallow water, the
elimination of dive support systems, hyperbaric infrastructure, and associated safety contingencies results
in @ more stable and scalable cost profile across the POCSR water depth range.

In addition to subsea execution changes, this study reflects a refined methodology for pipeline flushing
and pigging operations. A coordinated push-and-receive vessel strategy is assumed, utilizing smaller,
locally available support vessels for seawater displacement and pig launch operations. Under this
approach, a pump vessel mobilizes to each platform location and displaces residual hydrocarbons using
seawater, while a dedicated catch vessel equipped with containment and oil-water separation capability
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manages returns. This two-vessel configuration supports efficient platform-to-platform transitions and
reduces the need for larger, more complex spreads.

For pipelines routed to shore, a pig-assisted push-to-shore methodology is incorporated. Following
stabilization flushing offshore, a cleaning pig is launched and driven toward the onshore reception facility
to displace remaining fluids. At the shore facility, displaced fluids are received into controlled containment
systems where separation, testing, and disposal occur in accordance with regulatory requirements. Unlike
prior studies, this model explicitly includes the cost of transporting and disposing of treated water
generated during pigging operations. Treated water requiring trucking, testing, or permitted discharge
handling represents a measurable cost component. It is not clear from earlier studies whether these
downstream handling and disposal costs were fully captured as discrete line items. The present study
includes them explicitly to reflect realistic operational obligations associated with onshore receipt and
processing.

While power cables do not require pigging operations, similar cost differentiation principles apply to cable
disconnection, cutting, retrieval, and burial activities. Cable diameters, armoring, burial condition, and
water depth influence handling complexity and task duration in a manner comparable to pipelines.
Accordingly, the same DP2 ROV-based execution methodology, depth-compensation modeling, and
parameter-based duration scaling have been applied to power cable activities to maintain consistency
across subsea asset types.

Task durations within this study are driven primarily by water depth and asset size characteristics.
Increased water depth directly affects ROV deployment cycle time, tool handling efficiency, umbilical
management, and general subsea productivity. A structured depth-compensation factor is incorporated
within the cost model, incrementally increasing duration as water depth increases. This adjustment is
applied consistently across cutting, retrieval, and burial activities for both pipelines and power cables.
Pipeline outside diameter and wall thickness, as well as power cable diameter and construction, further
influence cutting time, stabilization requirements, and handling complexity. Rather than applying uniform
durations across all assets, this study scales task time based on these physical characteristics, producing
a parameter-driven duration model grounded in realistic offshore execution constraints.

In summary, differences in pipeline and power cable decommissioning costs relative to prior studies are
attributable to the elimination of assumed wholesale export line removal, alignment with benthic habitat
sensitivity considerations identified in BSEE environmental analyses, adoption of a DP2 dual work-class
ROV execution strategy, refinement of flushing methodology using local push-and-receive assets, explicit
inclusion of treated water transport and disposal costs, implementation of depth-compensation modeling,
parameter-based duration scaling, and use of the updated BSEE inventory. The resulting cost differential
reflects refined scope definition and current execution practices rather than arbitrary variance.
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SECTION EIGHT — PLATFORM PREPARATION

Following completion of well plugging and abandonment activities, the focus shifts from subsurface risk
elimination to surface and structural risk reduction. With all wells permanently secured in accordance with
regulatory requirements, the remaining objective is to prepare the platform itself for safe removal.

Prior to any structural removal activities, each platform must be made safe for offshore operations and
configured for heavy lift and dismantling. Platform preparation activities are intended to reduce
environmental, health, and safety risks while transitioning the facility from a producing asset to a
decommissioning asset.

Before structural removal can commence, all stored energy and hazardous fluids and gases within the
process flowstream must be removed. All flowlines, separators, and heat exchangers are flushed and
pigged to a zero-hydrocarbon condition. Physical blinds are installed on all gas and liquid pathways to
prevent migration of residual vapors and to ensure proper LFL and LEL management. Production
chemicals including corrosion inhibitors, biocides, and glycols are evacuated from storage and service
systems. Non-essential rental or reusable production equipment is removed to reduce structural dead
load and simplify subsequent lifting operations.

Each platform will undergo Level 1 inspections in accordance with APl RP 2SIM to validate the current
condition of primary structural members. Particular attention is given to fatigue-sensitive connections and
potential loss of wall thickness that could contribute to structural instability during dynamic loading
associated with heavy lift operations or during the interim preservation and maintenance phase.

If hazardous materials are identified, a Hazardous Materials Remediation Plan will be developed to
address potential NORM, lead-based coatings, asbestos-containing materials, or other regulated
substances. The intent is to ensure that the structure is delivered to the salvage or recycling yard in a
compliant condition and to prevent environmental discharge during cutting, transport, and disposal.

Throughout this phase, the platform must be maintained in a safe working condition. Periodic inspections,
minor repairs, Level 1 structural reviews, and other preservation activities are conducted as necessary to
maintain structural integrity and safe access until removal operations begin. Additional detail regarding
preservation and maintenance is provided in Section Nine — Preservation and Maintenance.

8.1 COST ESTIMATION AND BENCHMARKING METHODOLOGY

To determine a per-platform cost for Platform Preparation, a complexity factor was generated by
comparing the platforms in the inventory to one another. Platform A was used as the basis for this
comparison. The methodology compares the deck weight, leg count, well count, age, and water depth of
each platform relative to Platform A. This will provide a relative escalation metric that can be applied to
other platforms to determine the estimated duration of platform preparation activities.

Table 8-1 — Platform Preparation Costs

Platform Complexity # Days Imgilsl:srep Ovcec::tesad H2S Support Total Costs
A 1.00 15 $276,800 $117,300 $- $394,100
B 1.02 15 $281,800 $119,400 $- $401,200
C 0.90 14 $249,500 $105,700 $- $355,200
Edith 2.03 31 $562,900 $238,600 $- $801,500
Ellen 2.79 42 $773,300 $327,700 $- $1,101,000
Elly 217 32 $599,800 $254,200 $- $854,000
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Platform Complexity # Days Imgz‘a)lsl:srep Og:::d H2S Support Total Costs

Eureka 3.91 59 $1,081,100 $458,100 $- $1,539,200
Galil 3.64 55 $1,007,800 $427,100 $150,200 $1,585,100
Gilda 2.14 32 $593,000 $251,300 $88,400 $932,700
Gina 0.33 5 $92,200 $39,100 $13,700 $145,000
Grace 1.94 29 $536,400 $227,300 $79,900 $843,600
Habitat 1.74 26 $483,000 $204,700 $- $687,700
Harmony 4.62 69 $1,280,000 $542,400 $190,700 $2,013,100
Harvest 417 63 $1,154,700 $489,300 $172,100 $1,816,100
Henry 0.82 12 $227,800 $96,500 $- $324,300
Heritage 4.70 71 $1,301,600 $551,600 $193,900 $2,047,100
Hermosa 3.61 54 $998,600 $423,200 $148,800 $1,570,600
Hidalgo 3.73 56 $1,033,000 $437,800 $153,900 $1,624,700
Hillhouse 0.91 14 $252,700 $107,100 $- $359,800
Hogan 1.33 20 $369,200 $156,500 $- $525,700
Hondo 3.98 60 $1,101,800 $466,900 $164,200 $1,732,900
Houchin 1.44 22 $400,000 $169,500 $- $569,500
Irene 1.34 20 $371,100 $157,200 $55,300 $583,600
Total $22,807,700

The initial preparation costs include tasks to make the platform safe for removal and reduce ongoing
costs. These actions include:

1. Flushing all lines and vessels

N o o b~ DN

8. Perform Hazardous Materials Inspection and Remediation Plan

Sealing all gas pathways with blind flanges

Discarding of all waste, residue, trash and scrap

Conduct a Level 1 inspection of the platform

Purging lines of all non-essential fluids and chemicals

Shutting down and LO/TO all non-essential systems.

Conduct crane inspections and repairs, where applicable.

Overhead costs encompass various disciplines needed to support the platform preparation activities
including transportation and logistics for personnel and equipment as well as maintenance supplies for

operations.

8.11

Estimating Assumptions

The platform preparation crews will be housed onshore and will have daily transport to and from
location.

Three platforms will undertake preparation activities concurrently and therefore, overhead costs
will be divided across the three platforms.

H2S will be continually monitored during operations on site according to HSE standards.
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8.1.2 H2S Support Cost Inclusion

As shown in Table 8-1, eleven platforms include the cost of H2S monitoring and safety equipment within
their total platform preparation price, while twelve platforms do not. These costs were excluded for
platforms that have not reported H2S concentrations exceeding the reportable threshold of >100 ppm,
based on information from Table 1.1 (p. 3) of the 2009 study *Hydrogen Sulfide Gas Dispersion Potentials
& Release Scenarios for Pacific OCS Region Oil & Gas Platforms & Pipelines Located in the Santa
Barbara Channel and Santa Maria Basin, California*. Regardless of reported concentrations, H2S risk
mitigation measures should be implemented at all times in accordance with applicable safety standards
and regulations.
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SECTION NINE — PRESERVATION AND MAINTENANCE

The timeframe between cessation of operations and the removal of the topsides and jacket of the
platform may take several years. Therefore, a Preservation and Maintenance program is standard
practice in decommissioning lifecycles. This program is split into four main phases:

¢ Phase One: Continued monitoring of wells that are shut-in but are not permanently abandoned.

o Phase Two: Begins after wells are temporarily abandoned and are no longer produced. During this
phase the well conductors may remain in place or may have been previously removed. This phase
includes the removal of reusable equipment and initial underwater inspections of the jacket sections
in the splash zone.

e Phase Three: A continual, longer-term effort to ensure the topside and jacket remain in a condition
suitable for removal.

e Phase Four: The removal of marine growth and preparation for topside and jacket removal.

9.1 PHASE ONE - PRESERVATION AND MAINTENANCE

The Pacific OCS Region currently has multiple platforms and associated well that are shut-in and pending
final well abandonment operations. Federal regulations require active monitoring and reporting programs
for all wells until plugging and abandonment (P&A) is complete. The following outlines the specific federal
requirements that drive those monitoring obligations of wells that are shut-in, temporarily abandoned, and
pending final P&A operations.

9.1.1 Introduction

These monitoring requirements apply to all wells within the POCSR that are in one or more of the
following categories:

e Shut-in wells (mechanical shut-in, regulatory shut-in, or market shut-in)

e Temporarily abandoned wells (TA status per 30 CFR Part 250, Subpart Q)

¢ Wells undergoing decommissioning preparation, including wells awaiting plug and abandonment
(P&A) operations

The monitoring and reporting obligations described are mandatory under applicable federal regulations
and BSEE guidance documents. OCS oil and gas well operations—including monitoring and reporting
requirements for inactive, shut-in, and decommissioning-phase wells—are governed by the Outer
Continental Shelf Lands Act (OCSLA), 43 U.S.C. 1331 and implemented through regulations by BSEE
under Title 30 of the Code of Federal Regulations (CFR), Part 250. The primary regulatory provisions
applicable to monthly well monitoring and reporting are summarized in Table 9-1 below.

Table 9-1 — Applicable Federal Regulations and BSEE Guidance Documents

Regulation / . . .
Citation Title / Subject Key Requirement
30 CER 250.1 et OCS Oil and Gas Estabhshes BSE_E aut_horlty over all OCS Qll e_md
. gas operations, including well safety, monitoring,
seq. Operations — General o
and decommissioning.

30 CFR 250.188- Incident Reporting Regwres |_mmed_|ate and pe'nocyc reporting of

. incidents, including anomalies in well pressure or
250.190 Requirements integrity

WSS Ccalitoria Marine Project Planning
Y !"l Permitting and Performance



DOCUMENT TITLE:

2025 POCSR Decommissioning Cost Study — Final Report

Subpart G (250.700—
250.803)

Well Operations and
Equipment

PROJECT TITLE: 25-021 BSEE POCS Decommissioning Study
DOCUMENT DATE: 5/18/2026 REVISION: 3
BSEE CONTRACT: 140E0125P0021 PAGE: 60
Regulation / . . .
i Title / Subject Key Requirement
Citation ) y Req
30 CFR Part 250, Requires operators to secure wells, maintain BOP

equipment, conduct visual inspections, and
implement real-time monitoring plans (§ 250.724).

30 CFR 250.720

Well Security / Securing a
Well

Requires specific procedures when a well is
temporarily abandoned or shut-in, including
installation and monitoring of approved barriers.

30 CFR 250.724

Real-Time Monitoring
Requirements

Operators must develop and implement a real-time
monitoring plan; data must be available to BSEE
upon request.

30 CFR Part 250,
Subpart H (250.800—
250.803)

Oil and Gas Production
Safety Systems

Governs testing, inspection, and monitoring of
production safety systems including subsurface
safety valves (SSSVs) and surface safety systems.

30 CFR 250.880

Production Safety System
Testing

Requires testing at specified intervals per APl RP
14C, Appendix D; records must be maintained and
available for BSEE inspection.

30 CFR Part 250,

Subpart K Oil and Gas Production Operators must submit monthly well test reports
(250.1100- Requirements detailing daily fluid volumes.

250.1170)

30 CFR Part 250, Governs all decommissioning obligations; §
Subpart Q Decommissioning 250.1708 requires operators who receive a
(250.1700- Activities decommissioning order to begin maintaining and
250.1754) monitoring all facilities within 30 days.

30 CFR 250.1708

Decommissioning Orders
— Maintenance and
Monitoring

Upon receipt of a BSEE decommissioning order,
operators must commence monitoring of wells
within 30 days; a decommissioning plan must be
submitted within 150 days.

NTL 2018-G03

Idle Iron Decommissioning
Guidance

BSEE guidance on monitoring, inspection, and
reporting obligations for idle iron (shut-in,
temporarily abandoned, and decommissioning-
phase wells and structures).

43 U.S.C. 1331 et
seq. (OCSLA)

Outer Continental Shelf
Lands Act

Primary statutory authority for federal oversight of
OCS oil and gas operations; mandates
environmental protection and safe operations.

To satisfy these regulatory obligations in the event that an operator is unable to maintain a structured

monthly well monitoring program. This section describes the specific monitoring activities, data collection
requirements, and reporting deliverables that were used as the basis for the cost estimate of this phase.

9.1.2 Monitoring Activities and Schedule

The monthly monitoring program includes the activities set forth in Table 9-2. Each activity is mapped to
its regulatory requirement, the required frequency, and the associated deliverable or record. These
activities apply to each individual well subject to the monitoring program. Monthly monitoring of wellhead
pressure is required to assess the integrity of primary and secondary well barriers. Pressure readings
must be taken at tubing, annulus (A, B, and C annuli as applicable), and surface casing locations.
Readings must be compared against baseline values established during the well's initial shut-in or
temporary abandonment. Pressure monitoring logs must be maintained as part of the well's permanent
records file. Electronic monitoring systems may be used in lieu of manual gauging, provided the system
is calibrated and maintains a continuous electronic log accessible. Function tests (open/closed position,
pressure integrity) of the SSSV at the intervals shown in Table 9-2. Surface wellhead equipment,
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including the Christmas tree (where installed), must be visually inspected monthly. Inspection activities

must include, at a minimum:

+ Assessment of all valve stem conditions and packing integrity

»  Verification of pressure gauge operability and calibration

« Visual inspection for corrosion, coating degradation, or evidence of seepage or release

+ Confirmation that all cap and plug connections are in place and properly torqued

+ Documentation of the physical condition of the wellhead in the monthly inspection log
Monthly inspections are to be conducted during scheduled platform visits. Photographs of the wellhead
condition is recommended and must be retained for a minimum of three years or for the duration of the

well's decommissioning program.

Table 9-2 — Monthly Well Monitoring Activities and Regulatory Requirements

update

§ 250.1708

Monitoring Activity Regulatory Basis Frequency Deliverable / Record
Well pressure integrity check 30 CFR § 250.720; NTL Pressure monitoring
(annulus/tubing/casing 2018-G03 e Monthly log; anomalies reported
pressure readings) per § 250.188
Subsurface safety valve ) . | SSSV test record;
unction test an ’ ’ " | submitted to
SSSV) function test and 30 CFR § 250.850 Monthly 'Semi- | submitted to BSEE
status verification P y upon request
Surface wellhead and . Inspection report;
Christmas tree visual g?;t???t %250'724’ Monthly photograph log
inspection P maintained onsite
Well barrier integrity . Barrier status report
assessment (primary and g?Jt?FaF:t %250'720’ Monthly included in monthly
secondary barriers) P well status submittal
Chemical injection / corrosion 30 CFR § 250.880; NTL Chemical injection log;
inhibitor monitoring (where 2018-G03 U Monthly corrosion survey
applicable) records
BSEE-0133 / BSEE-
Monthly Well Status Report | 54 cep part 250 0134 forms or
Preparation and submittalto | g 1ot k. § 250,188 | Monthly equivalent; submitted
to District Manager
Spill
Wellhead leak detection and 30 CFR § 250.188; Month prevention/containment
spill response readiness check | OCSLA § 1331 y checklist; maintained in
operations file
Idle Iron status update
Idle Iron status review and . submitted to BSEE;
BSEE compliance status NTL 2018-G03; 30 CFR Monthly integrated into POCSR

decommissioning
schedule
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9.1.3 Cost Methodology

The cost estimate for the monthly well monitoring and reporting program is developed on a per-well, per-
month basis and scaled to the total number of wells subject to the program in the POCSR. This section
describes the cost methodology and key assumptions underpinning the estimate. Estimated monthly
monitoring costs are organized into the following primary cost categories:

e Labor — Engineering and Technical
o This category captures the engineering and technical labor required to review pressure
monitoring data, analyze SSSV test results, and prepare and certify the Monthly Well Status
Report.
e Labor — Field Operations and Inspection
o Field personnel required to conduct physical wellhead inspections and collect pressure
monitoring data
e Travel and Mobilization
o Transportation to and from the platform (helicopter or crew boat, as applicable), per diem for
offshore operations, and any equipment mobilization required to support monitoring activities.
e Equipment and Instrumentation
o Monitoring instruments, calibration services, and consumable items (e.g., pressure gauges,
calibration equipment, photographic documentation equipment).
e Administration and Reporting
o Document management, electronic submission fees (where applicable), records retention, and
the cost of maintaining the BSEE-required well records file.

Table 9-3 below shows a summary of the estimated cost for monitoring and reporting over a 60-month
period by platform.

Table 9-3 — Preservation and Maintenance Phase One Costs

Platform Wells Months | por el PerMonth | 744, phase one

A 55 60 $4,900 $16,170,000
B 52 60 $4,900 $15,288,000
C 45 60 $4,900 $13,230,000
Edith 18 60 $4,900 $5,292,000
Ellen 60 60 $4,900 $17,640,000
Eureka 48 60 $4,900 $14,112,000
Gail 0 60 $4,900 -
Gilda 59 60 $4,900 $17,346,000
Gina 12 60 $4,900 $3,528,000
Grace 0 60 $4,900 -
Habitat 6 60 $4,900 $1,764,000
Harmony 35 60 $4,900 $10,290,000
Harvest 0 60 $4,900 -
Henry 23 60 $4,900 $6,762,000
Heritage 49 60 $4,900 $14,406,000
Hermosa 0 60 $4,900 -
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Platform Wells Months zzrs:”e" pegienty Total Phase One

Hidalgo 0 60 $4,900 -
Hillhouse 48 60 $4,900 $14,112,000
Hogan 17 60 $4,900 $4,998,000
Hondo 28 60 $4,900 $8,232,000
Houchin 20 60 $4,900 $5,880,000
Irene 19 60 $4,900 $5,586,000
Total $174,636,000

9.1.4 Cost Estimate Basis and Assumptions
The following key assumptions form the basis of the monthly well monitoring cost estimate:

o Estimates are developed as a per-well, per-month unit cost and are intended to be applied across the
full population of POCSR wells subject to the monitoring program. The per activity cost may vary
depending on the number of wells subject to monitoring at any given time.

o Helicopter access is assumed for all offshore platform visits; crew boat access may be substituted
where platform water depth and vessel availability permit at lower cost.

e The estimate assumes one physical platform visit per well per month for field inspection activities.

e Subsurface safety valve (SSSV) function tests are assumed to be conducted semi-annually as
required by APl RP 14C; the monthly estimate includes a pro-rated allocation for the semi-annual test
cost.

9.2 PHASE TWO - EQUIPMENT REMOVAL AND INSPECTIONS

Following cessation of production and completion of well plugging and abandonment activities, the
platform enters the Preservation and Maintenance phase. The objective during this period is to maintain
the facility in a safe and stable condition pending final removal, while reducing unnecessary structural
loading and identifying any degradation that could impact future lift operations.

The first phase of Preservation and Maintenance includes the removal of reusable and non-essential
equipment to reduce topside dead load and eliminate loose or unsecured materials. Concurrently, initial
underwater inspections of the jacket, with emphasis on splash zone members and critical load-bearing
components, are conducted to establish a structural baseline condition. These inspections are intended to
identify corrosion, coating failure, fatigue cracking, or section loss that may require monitoring or interim
repair prior to heavy lift execution.

Because the effort required for Phase Two activities varies significantly depending on platform size,
configuration, age, and environmental exposure, a relative complexity metric was developed to estimate
duration and cost across the inventory. The complexity factor was generated by comparing the platforms
in the inventory to one another. This provides a relative metric that can be applied to determine the
estimated duration of Phase Two activities.

9.2.1 Phase Two Cost Estimation and Benchmarking Methodology

The complexity factor described above establishes the relative duration of Phase Two activities for each
platform. The following methodology translates that relative duration into estimated cost components
associated with equipment removal and underwater inspection services.
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The removal of reusable production equipment is estimated based on review of platform configuration,
historical operating details, and industry experience with similar facilities. For purposes of this study, a
scale metric was applied to a standard labor and crane utilization rate to account for cutting free, rigging,
liting, placing, and securing reusable equipment using the platform’s installed crane capacity. The
assigned rate reflects typical offshore labor productivity and assumes no specialized access or structural
constraints.

Underwater inspections of the jackets are critical during this initial phase to establish a structural baseline
for comparison throughout the Preservation and Maintenance period. Inspection costs are based on
current market rates for ROV-based subsea inspection services applicable to Pacific OCS water depths.
Since the 2020 study, underwater inspection rates have increased by approximately 38%, and this
escalation has been incorporated into the Phase Two cost estimate.

Table 9-4 — Preservation and Maintenance Phase Two Costs

ol Complexity Top§ide Underw:'ater Removal of Total Tor:vside Total Phase
atform Factor Weight Inspection I_Qeusable Work Time Two
(Tons) Cost Equipment Cost (Days)

A 1 1,357 $36,500 $750,000 19 $786,500
B 1 1,357 $36,500 $750,000 19 $786,500
C 1 1,357 $36,500 $750,000 18 $786,500
Edith 1 4,134 $37,300 $450,000 43 $487,300
Ellen 1 5,300 $53,200 $500,000 58 $553,200
Elly 1 4,700 $53,200 $750,000 47 $803,200
Eureka 2 8,000 $53,200 $500,000 83 $553,200
Gail 2 7,693 $49,300 $1,000,000 78 $1,049,300
Gilda 1 3,792 $57,100 $450,000 44 $507,100
Gina 1 447 $38,700 $300,000 7 $338,700
Grace 1 3,800 $49,300 $750,000 40 $799,300
Habitat 1 3,514 $57,100 $450,000 37 $507,100
Harmony 2 9,839 $57,100 $1,400,000 99 $1,457,100
Harvest 2 9,024 $49,300 $1,400,000 90 $1,449,300
Henry 1 1,371 $36,500 $750,000 16 $786,500
Heritage 2 9,826 $57,100 $1,400,000 100 $1,457,100
Hermosa 2 7,830 $49,300 $1,400,000 78 $1,449,300
Hidalgo 2 8,100 $49,300 $1,400,000 80 $1,449,300
Hillhouse 1 1,200 $36,500 $750,000 17 $786,500
Hogan 1 2,259 $41,400 $750,000 27 $791,400
Hondo 2 8,450 $57,100 $1,400,000 85 $1,457,100
Houchin 1 2,591 $41,400 $750,000 29 $791,400
Irene 1 2,500 $49,300 $1,050,000 28 $1,099,300
Total $20,932,200
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9.3 PHASE THREE — MONITORING AND MANAGEMENT

Phase Two of the Preservation and Maintenance program consists of long-term monitoring and condition
management of the platform until final removal activities commence. During this period, the platform
remains in a non-producing but structurally-reliable maintained state, requiring routine inspections and
limited system support to ensure continued safety and regulatory compliance.

For purposes of this study, the Phase Three duration is assumed to be 60 months and includes monthly
safety inspections of the platform structure and topside areas, as well as maintenance of a safety
monitoring equipment package.

It is assumed that platform power cables will have been removed or de-energized as part of earlier
decommissioning activities. Accordingly, permanent power is not available during the preservation period.
To maintain required navigation lighting and safety aids, solar panel systems with battery storage are
assumed to be installed to provide autonomous power to navigation lights and associated safety
monitoring equipment for the duration of the maintenance program.

9.3.1 Cost Estimation and Benchmarking Methodology

The cost of the long-term maintenance program was estimated using a size-based scaling factor to
determine inspection duration and crew size requirements for each platform. The same relative
comparison methodology described in Phase Two was applied to account for differences in deck area,
structural configuration, and platform complexity.

The 60-month preservation timeframe reflects typical industry experience between cessation of
production and structural removal in comparable offshore decommissioning programs. This duration
captures the realistic interval required for permitting, marine contracting, heavy lift scheduling, and
regulatory coordination prior to removal execution. Actual durations may vary depending on campaign
sequencing and regulatory timing; however, 60 months provides a reasonable and defensible basis for
estimating purposes.

Table 9-5 — Preservation and Maintenance Phase Three Costs

Basic Monthly
Platform !'—‘Iatform Safety Mon-itoring Safety Months in Tota_l Total Phase
Size Factor Spread Equipment Sprea_d P&M Mode | Inspections Three
Inspection
A 1 $25,000 $84,000 $4,175 60 $250,500 $359,500
B 1 $25,000 $84,000 $4,175 60 $250,500 $359,500
c 1 $25,000 $84,000 $4,175 60 $250,500 $359,500
Edith 1 $25,000 $84,000 $4,175 60 $250,500 $359,500
Ellen 1 $25,000 $84,000 $4,175 60 $250,500 $359,500
Elly 1 $25,000 $84,000 $4,175 60 $250,500 $359,500
Eureka 2 $50,000 $168,000 $8,350 60 $501,000 $719,000
Gail 2 $50,000 $168,000 $8,350 60 $501,000 $719,000
Gilda 1 $25,000 $84,000 $4,175 60 $250,500 $359,500
Gina 1 $25,000 $84,000 $4,175 60 $250,500 $359,500
Grace 1 $25,000 $84,000 $4,175 60 $250,500 $359,500
Habitat 1 $25,000 $84,000 $4,175 60 $250,500 $359,500
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Basic Monthly
Platform Platform Safet Monitoring Safety Months in Total Total Phase
Size Factor y Equipment Spread P&M Mode | Inspections Three
Spread )
Inspection
Harmony 2 $50,000 $168,000 $8,350 60 $501,000 $719,000
Harvest 2 $50,000 $168,000 $8,350 60 $501,000 $719,000
Henry 1 $25,000 $84,000 $4,175 60 $250,500 $359,500
Heritage 2 $50,000 $168,000 $8,350 60 $501,000 $719,000
Hermosa 2 $50,000 $168,000 $8,350 60 $501,000 $719,000
Hidalgo 2 $50,000 $168,000 $8,350 60 $501,000 $719,000
Hillhouse 1 $25,000 $84,000 $4,175 60 $250,500 $359,500
Hogan 1 $25,000 $84,000 $4,175 60 $250,500 $359,500
Hondo 2 $50,000 $168,000 $8,350 60 $501,000 $719,000
Houchin 1 $25,000 $84,000 $4,175 60 $250,500 $359,500
Irene 1 $25,000 $84,000 $4,175 60 $250,500 $359,500
Total $11,144,500

9.4 PHASE FOUR - MARINE GROWTH REMOVAL PRIOR TO STRUCTURE REMOVAL

Phase Four of the Preservation and Maintenance program occurs immediately prior to platform removal
activities. This phase consists of removing marine growth that has accumulated on the jacket structure
during the long-term preservation period described in Phase Three.

Marine growth removal at this stage serves multiple purposes. Accumulated biological material creates
measurable additional mass to the structure, particularly within the upper water column and splash zone.
Removal reduces total lift weight, improves predictability of lift loads, and reduces dynamic and
hydrodynamic loading during extraction. Cleaning also mitigates uncontrolled discharge during jacket
lifting and transport.

In addition, prior decommissioning activities in Southern California demonstrated that jackets transported
to local recycling facilities with intact marine growth can generate odor-related public complaints during
offloading and processing. Decaying biological material, once exposed to air, can create nuisance
conditions at port facilities. Performing marine growth mitigation offshore and immediately prior to lift
operations reduces both environmental discharge during removal and the potential for material handling
impacts at receiving facilities.

The Pacific OCS Decommissioning Programmatic Environmental Impact Statement (PEIS) identifies
offshore marine growth removal as resulting in localized and temporary water quality and benthic effects
when conducted under appropriate regulatory controls. Timing this activity immediately before lift
operations limits re-accumulation during the preservation period and ensures impacts remain short-term
and controlled.

For purposes of this study, the scope of Phase Four is limited to marine growth removal within the upper
100 feet of water depth, where biological accumulation is most significant and where lift-induced
discharge would be most likely to occur.
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9.4.1 Cost Estimation and Benchmarking Methodology

Marine growth removal is assumed to be performed using high-pressure water blasting systems, with
divers deployed from a DP2-class diving support vessel. Operations are limited to the first 100 feet of
jacket depth.

To estimate the cost of Phase Four activities, a marine growth cleaning factor was developed to estimate
the volume of marine growth to be removed for each platform. The volume of marine growth drives the
duration of removal operations. The marine growth cleaning factor is the same metric used for
underwater inspections in Phase Three and is driven by the platform jacket configuration, leg count,
bracing density, and structural footprint within the upper 100 feet of water.

As a baseline assumption, smaller jackets, such as Platform A, require approximately 20 days of marine
growth removal operations to clean the upper 100 feet. Larger or more complex jackets are scaled
proportionally based on relative structural size and configuration. Table 9-6 summarizes the Preservation
and Maintenance costs for Phase Four.

Table 9-6 — Preservation and Maintenance Phase Four Costs

Marine Growth Marine Growth Marine Growth
Platform Removal Spread Cleaning Factor Removal Days Total Phase Four
Day Rate (Structure)
A $77,000 1 20 $1,540,000
B $77,000 1 20 $1,540,000
C $77,000 1 20 $1,540,000
Edith $77,000 1 20 $1,540,000
Ellen $77,000 1 20 $1,540,000
Elly $77,000 1 20 $1,540,000
Eureka $77,000 2 40 $3,080,000
Gail $77,000 2 40 $3,080,000
Gilda $77,000 1 20 $1,540,000
Gina $77,000 1 20 $1,540,000
Grace $77,000 1 20 $1,540,000
Habitat $77,000 1 20 $1,540,000
Harmony $77,000 2 40 $3,080,000
Harvest $77,000 2 40 $3,080,000
Henry $77,000 1 20 $1,540,000
Heritage $77,000 2 40 $3,080,000
Hermosa $77,000 2 40 $3,080,000
Hidalgo $77,000 2 40 $3,080,000
Hillhouse $77,000 1 20 $1,540,000
Hogan $77,000 1 20 $1,540,000
Hondo $77,000 2 40 $3,080,000
Houchin $77,000 1 20 $1,540,000
Irene $77,000 1 20 $1,540,000
Total $47,740,000
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9.5 PRESERVATION AND MAINTENANCE SUMMARY

The four phases of Preservation and Maintenance span multiple years and the transition from production
to decommissioning periods in the lifecycle of the platform assets. The total combined costs of all four

phases are shown in Table 9-7.

Table 9-7 — Total Preservation and Maintenance Costs

Platform Phase One Phase Two Phase 3 Phase 4 Total
A $16,170,000 $786,500 $359,500 $1,540,000 $18,856,000
B $15,288,000 $786,500 $359,500 $1,540,000 $17,974,000
Cc $13,230,000 $786,500 $359,500 $1,540,000 $15,916,000
Edith $5,292,000 $487,300 $359,500 $1,540,000 $7.678,800
Ellen $17,640,000 $553,200 $359,500 $1,540,000 |  $20,092,700
Elly - $803,200 $359,500 $1,540,000 $2.702,700
Eureka $14,112,000 $553,200 $719,000 $3,080,000 |  §18.464.200
Gail - $1,049,300 $719,000 $3,080,000 $4.848.300
Gilda $17,346,000 $507,100 $359,500 $1,540,000 | 19 752,600
Gina $3,528,000 $338,700 $359,500 $1,540,000 $5.766,200
Grace - $799,300 $359,500 $1,540,000 $2.698,800
Habitat $1,764,000 $507,100 $359,500 $1,540,000 $4.170,600
Harmony $10,290,000 $1,457,100 $719,000 $3,080,000 $15,546,100
Harvest - $1,449,300 $719,000 $3,080,000 $5,248,300
Henry $6,762,000 $786,500 $359,500 $1,540,000 $9,448,000
Heritage $14,406,000 $1,457,100 $719,000 $3,080,000 |  $19,662,100
Hermosa - $1,449,300 $719,000 $3,080,000 $5.248.300
Hidalgo - $1,449,300 $719,000 $3,080,000 $5248.300
Hillhouse $14,112,000 $786,500 $359,500 $1,540,000 | 16,798,000
Hogan $4,998,000 $791,400 $359,500 $1,540,000 $7.688,900
Hondo $8,232,000 $1,457,100 $719,000 $3,080,000 | 13 488,100
Houchin $5,880,000 $791,400 $359,500 $1,540,000 $8.570,900
Irene $5,586,000 $1,099,300 $359,500 $1,540,000 $8.584.800
Total $174,636,000 $20,932,200 $11,144,500 $47,740,000 $254,452,700
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SECTION TEN - PLATFORM & STRUCTURE REMOVAL

10.1 INTRODUCTION

Following completion of well plugging and abandonment, pipeline & power cable abandonment, platform
preparation, and preservation and maintenance activities, the platforms are assumed to be structurally
prepared for final dismantling. At this stage, the remaining work shifts from stabilization and monitoring to
controlled structural separation, lifting, transportation, and final disposition.

This section presents the 2025 evaluation of platform and jacket removal and disposal for facilities
located within the Pacific Outer Continental Shelf Region (POCSR). The analysis builds upon the
campaign structure, removal methodologies, and cost frameworks developed in the 2016 and 2020
decommissioning cost studies, incorporating updated market intelligence, revised logistics assumptions,
and current disposal infrastructure conditions.

The 2025 update reflects a refinement in how governing system constraints are framed. While prior
studies evaluated removal execution primarily in terms of heavy lift vessel capability, mobilization
assumptions, and marine transportation logistics, the present evaluation places greater emphasis on
confirmed downstream processing capacity. Scrap processing throughput is therefore treated as a pacing
consideration within the integrated removal system, and offshore execution assumptions are aligned
accordingly.

10.2 REGULATORY COMPLIANCE AND SCOPE

Decommissioning operations within the POCSR are governed by 30 CFR 250.1725-1731. All platforms
and associated facilities are assumed to be severed and cleared to a depth of 15 feet below the mud line
(BML) in accordance with federal requirements.

For purposes of this study, full removal to 15 feet BML is assumed for all jackets, piles, and conductors,
and topsides are assumed to be completely removed. Pipelines and cables are addressed separately. No
credit is taken for salvage value, and no reduction in scope is assumed based on potential reefing or
partial jacket retention unless explicitly stated. Engineering data, including jacket weights, and site-
specific parameters, are provided in Appendix B - Platform Removal Weights.

10.3 REMOVAL STRATEGY

10.3.1 Governing Constraint: Scrap Processing Throughput

Transporting all material to Gulf of America (GoA) facilities is technically feasible. However, doing so
would require extended ocean transit, repeated Panama Canal passage, long barge cycle durations, and
sustained tug support over multi-week voyages. These factors increase logistical complexity and
introduce greater schedule sensitivity within the entire program.

In the 2016 study, material disposition was largely modeled through the Ports of Los Angeles (POLA) and
Long Beach (POLB). While these ports offer significant marine infrastructure, confirmed long-term scrap
dismantling throughput specific to large offshore structures has not been demonstrated at the scale
required for a full POCSR decommissioning campaign. The 2025 evaluation therefore does not assume
POLA/POLB as primary high-volume dismantling facilities absent verified processing capacity aligned
with campaign tonnage.
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On the West Coast, Infraestructura y Servicios Portuarios at the Port of Ensenada, Mexico (POEM) is the
only identified facility capable of supporting large-scale offshore structure dismantling with a dedicated
processing footprint. Modeled throughput is approximately 35,000 tons per year, contingent upon
completion of a planned facility upgrade. Without that upgrade, effective intake capacity would be
materially reduced.

The 2025 evaluation therefore assumes POEM as the primary disposal location, with annual intake
limited to approximately 35,000 tons. Material exceeding this threshold during higher-volume campaigns
is diverted to established GoA facilities, where processing capacity is not similarly throughput-
constrained.

This framework differs from prior studies, which evaluated Gulf Coast disposal as the default pathway
(2020) or local port processing at scale (2016). The present evaluation instead treats confirmed West
Coast processing capacity as the pacing element within the integrated system, with Gulf facilities serving
as supplemental capacity.

Disposal capacity does not constrain execution capability; it governs the rate at which campaigns can
advance. Offshore removal assumptions are aligned with confirmed intake capacity, and higher-tonnage
campaigns incorporate planned supplemental diversion where required.

10.3.2 Alignment of HLV Capacity with Disposal Capacity

The disposal framework described above directly informs heavy lift vessel selection and marine spread
sizing. Because POEM functions as the primary processing facility within a defined annual intake
capacity, offshore lift capability must be evaluated relative to downstream throughput.

In earlier studies, vessel selection was primarily informed by lift capacity, reach, and mobilization
considerations. The 2020 evaluation also modeled concurrent removal spreads requiring multiple barges
and tug assets operating simultaneously. Based on current West Coast marine market conditions,
sustained deployment of multiple heavy transport barges and dedicated ocean-class tugs for overlapping
campaigns would likely exceed available regional capacity or introduce significant rate escalation risk.

As part of the 2025 evaluation, scenarios incorporating increased lifting capacity and expanded marine
spreads were modeled for cost and schedule sensitivity. These scenarios assumed higher-capacity heavy
lift vessels and accelerated offshore execution rates. While technically feasible, the resulting
concentration of delivered tonnage exceeded modeled West Coast intake capacity and increased reliance
on long-haul diversion to Gulf facilities. When evaluated on a system-wide basis, including marine
transport duration, barge cycle time, tug demand, and downstream processing limits, the accelerated
removal scenarios did not demonstrate program economics improvement or logistical efficiency.

Although higher-capacity lift options were evaluated, the integrated cost and feasibility analysis ultimately
supported continued use of the same class of heavy lift vessel identified in the 2016 and 2020 studies.
The selected vessel class provides sufficient lift capacity for Pacific OCS jackets while maintaining
compatibility with modeled disposal throughput and sustainable marine asset deployment.

Accordingly, vessel selection and transport logistics are approached as a system-level optimization.
Offshore removal capability is balanced with confirmed processing capacity and realistic marine market
availability to maintain controlled material flow, avoid episodic surges in delivery volume, and preserve
technically sound execution practices.
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10.4 CAMPAIGN STRUCTURE

The 2025 decommissioning campaign structure is organized on a field and end-of-life basis to align
regulatory obligations with offshore execution efficiency. Platforms are grouped with sequencing driven by
three primary factors: current end-of-life status, projected retirement windows, and water depth and
structural complexity as they influence lift methodology and marine logistics. This approach prioritizes
near-term decommissioning liabilities while preserving geographic cohesion and technical continuity
across successive campaign phases.

Table 10-1 below summarizes the campaign assignments, water depths, field designations, and end-of-
life timing for each platform. Platform removal campaigns have been aligned to the anticipated end-of-life
timeframes of these assets. Campaign 1 consists of nine platforms that are at or near the production
lifecycle. Campaign 2 consists of seven platforms that are expected to cease production in less than 20
years. Campaign 3 consists of seven platforms that are expected to be in production for at least the next
20 years.

Table 10-1 — Platform Campaign Sequencing

Platform Campaign " Wate(rftI;)epth Field Unit
Hermosa 1 603 Pt. Arguello/Rocky Point Pt. Arguello Unit/Rocky Point Unit
Hidalgo 1 430 Pt. Arguello/Rocky Point Pt. Arguello Unit/Rocky Point Unit
Harvest 1 675 Pt. Arguello Pt. Arguello Unit
Gail 1 739 Sockeye Not Unitized
Grace 1 318 Santa Clara Santa Clara Unit
Habitat 1 290 Pitas Point Pitas Point Unit
Hogan 1 154 Carpinteria Not Unitized
Houchin 1 163 Carpinteria Not Unitized
Irene 1 242 Pt Pedernales/Tranquillion Ridge Pt Pedernales/Tranquillion Ridge Unit
A 2 188 Dos Cuadras Not Unitized
B 2 190 Dos Cuadras Not Unitized
C 2 192 Dos Cuadras Not Unitized
Hillhouse 2 190 Dos Cuadras Not Unitized
Gilda 2 205 Santa Clara Santa Clara Unit
Gina 2 95 Hueneme Pt. Hueneme Unit
Henry 2 173 Carpinteria Not Unitized
Edith 3 161 Beta Beta Unit
Elly 3 255 \I/sztlfs)(Processing Facility — no Beta Unit
Ellen 3 265 Beta Beta Unit
Eureka 3 700 Beta Beta Unit
Heritage 3 1075 Secate/Pescado Santa Ynez Unit
Harmony 3 1198 Hondo Santa Ynez Unit
Hondo 3 842 Hondo Santa Ynez Unit

(1) Refer to Table 11-2 for seasons and duration of campaigns.
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10.4.1 Campaign 1

Campaign 1 comprises platforms that have reached end of life and therefore drive the initial phase of
removal activity. Platforms included in this campaign are several mid-to deep-water structures in the 600—
740 ft range. The campaign also includes Hogan, Houchin, and Habitat all of which are in comparatively
shallower water.

This configuration satisfies immediate regulatory liabilities while maintaining geographic concentration. It
also provides a practical progression of lift conditions, beginning with moderate depths and incorporating
both deeper and shallower structures within a single mobilization framework. Executing these removals
first establishes offshore production rates and validates material flow assumptions early in the program,
allowing removal and disposal pacing to be observed under live conditions.

10.4.2 Campaign 2

Campaign 2 consists of geographically clustered structures located in shallow to moderate water depths,
generally between 95 and 205 feet.

Because these platforms are technically less complex than portions of the deeper inventory, this
campaign represents a concentrated removal phase characterized by shorter lift cycles, limited
deepwater retrieval constraints, and repetitive execution conditions. The geographic cohesion of the field
supports operational efficiency while maintaining steady material throughput to disposal facilities.

The sequencing of Campaign 2 reflects assumed production decline trends and logical field-level
grouping within the broader removal program. Actual execution timing may be adjusted in response to
regulatory requirements, operational considerations, production performance, or confirmed downstream
processing capacity at the time of removal.

10.4.3 Campaign 3

Campaign 3 represents the final and most technically demanding phase of the removal program. This
campaign contains the deepest and heaviest structures in the inventory. The Santa Ynez Unit platforms,
located in water depths ranging from approximately 842 to 1,198 feet, represent the most complex
removals from both lift engineering and marine logistics perspectives. Eureka, at approximately 700 feet,
also requires deep retrieval capability, while the remaining Beta platforms are moderate-depth shelf
structures.

The sequencing of this campaign reflects technical and programmatic considerations rather than fixed
calendar milestones. Deepwater lift methodology, vessel availability, and disposal infrastructure are
expected to continue evolving over the program horizon. Positioning these removals in the later phase of
execution preserves flexibility in vessel selection, heavy lift technology, and downstream processing
alignment, and avoids premature commitment to specific deepwater execution strategies.

10.5 REMOVAL METHODOLOGY AND VESSEL STRATEGY

Topsides are assumed to be removed using reverse-installation or piece-large methodologies whereby
topsides are split into modules or large sections within the safe working capacity of the vessel crane for
removal. Full single-lift removal using Ultra-Heavy Lift Vessels (UHLV) or Semi-Submersible Crane
Vessels (SSCV) is not adopted as the baseline approach. While technically feasible for certain structures,
large single-lift operations would concentrate delivery volumes, compress transport cycles, and reduce
execution flexibility relative to modeled disposal intake capacity. The assumed lift strategy therefore
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favors progressive removal techniques that support controlled material flow, steady offshore productivity,
and alignment with downstream processing constraints.

Within this phased framework, standard large-capacity material barges are assumed to be utilized to
practical load limits consistent with marine stability and tow configuration requirements. Barge sizing and
loading assumptions are optimized to maximize payload per transport cycle while maintaining
compatibility with modeled annual intake capacity and sustainable tug deployment. This approach
balances offshore efficiency with controlled, predictable material delivery.

Jackets are assumed to be severed and removed to fifteen (15) feet below mudline in accordance with
federal requirements. Sectioning and controlled recovery techniques are incorporated into the baseline
methodology. Explosive severance is not included in the standard execution assumption.

10.5.1 Comparative Evaluation of Heavy Lift Vessel Classes

The removal methodology described above establishes the baseline execution strategy. Within that
framework, heavy lift vessel selection must be evaluated not only on lift capacity, but on its compatibility
with campaign sequencing, marine transport logistics, and confirmed downstream processing limits.

Accordingly, three primary vessel categories were assessed for applicability to the 2025 program: mid-
capacity anchored derrick barges (1,500-2,000 Ton Class), dynamically positioned semi-submersible
crane vessels (DP SSCVs), and smaller sub-1,000-ton derrick barges.

10.5.1.1  Anchored Derrick Barges (1,500-2,000 Ton Class)

Anchored derrick barges in the 1,500-2,000 ton lift class provide sufficient capacity to execute modular
topside removal and engineered jacket sectioning across the majority of the POCSR inventory. This class
has extensive offshore construction precedent, established anchoring systems, and compatibility with
staged removal methodologies.

Importantly, lift capacity within this range aligns with a phased removal approach rather than single-lift
concentration. When the program duration is influenced more by transportation cycles and processing
intake rates than by offshore lift speed, incremental increases in crane capacity do not translate directly
into schedule compression. The 1,500-2,000 ton class therefore provides adequate technical capability
while maintaining compatibility with steady material flow assumptions.

This class also retains operational flexibility, including feasibility for Panama Canal transit if required for
Gulf routing.

10.5.1.2 Dynamically Positioned Semi-Submersible Crane Vessels (DP SSCVs)

DP SSCVs and ultra-heavy lift vessels offer substantially greater crane capacity and superior station-
keeping performance in deepwater environments. These vessels are capable of executing large single-lift
removals and reducing offshore lift counts, particularly for heavier topsides and deeper jackets.

However, their significantly higher day rates, complex mobilization requirements, and concentrated
engineering exposure must be considered within the broader removal system as modeled in this study. In
a program where disposal intake and transportation cycles define pacing limits, additional lift capacity
does not proportionally reduce total campaign duration. Large single-lift removals would also generate
concentrated delivery volumes, increasing downstream handling intensity and reliance on supplemental
routing.
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While technically viable and potentially appropriate for isolated high-demand applications, and in some
cases possibly a preferred option by individual operators, DP SSCVs are not adopted as the baseline
vessel class for the 2025 cost study.

10.5.1.3  Sub-1,000 Ton Derrick Barges

Smaller derrick barges present lower nominal day rates but would require increased segmentation, higher
lift counts, and longer offshore duration for the majority of structures in the inventory. For deeper and
heavier jackets, limitations in hook height and reach capability introduce additional constraints.

The cumulative effect would be increased offshore exposure and total vessel-day consumption, offsetting
nominal rate advantages. As a result, sub-1,000 ton vessels are not considered suitable as primary
removal units, though they may serve efficiently in individual auxiliary scopes, but are not part of this
study.

10.6 BASELINE VESSEL CLASS SELECTION

Based on the comparative evaluation above, the 1,000—1,600 ton anchored derrick barge class is
selected as the baseline removal vessel category for the 2025 program. A vessel comparable to the DB
Thor (Fig. 10-1) represents an appropriate reference case for cost and schedule modeling.

This class provides sufficient lift capacity for modular removal of topsides and sectioned jackets while
maintaining compatibility with controlled material flow and downstream processing assumptions. It
balances technical capability, offshore duration, and integration with the transportation and disposal
framework described in the preceding sections.

Figure 10-1 — Heavy Lift Vessel DB Thor
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10.6.1 Commercial Execution Basis

For this scope of work—encompassing modular topside removal, jacket sectioning, pile severance, and
controlled recovery—a fully integrated operating spread consistent with current market deployment
assumptions is applied for the DB Thor class vessel.

The assumed spread includes the derrick barge and crane operations, an air diving spread, a cutting
crew with associated equipment, a dedicated material barge, a material barge tug, and a primary tug. The
primary tug is assumed to deploy and recover the anchor spread, while the material barge tug provides
operational redundancy and may assist with anchor handling as required.

This bundled execution model reflects realistic offshore removal conditions and ensures that vessel-day
exposure, marine coordination requirements, and support asset utilization are accurately represented for
POCSR operations.

10.6.1.1  Lift Capability in Context of POCSR Structures

The suitability of the selected heavy lift vessel must be evaluated against the actual structural inventory
within the POCSR. Topside weights, jacket weights, and associated pile weights vary considerably across
fields and campaigns, with structural scale increasing significantly in the deeper-water units. Accordingly,
lift capability must be assessed not against total platform weight, but against the engineered section sizes
anticipated under a piece-large removal methodology.

The table below summarizes the topside weights and combined jacket and pile weights by platform and
campaign grouping. These values establish the governing structural envelope for lift planning and confirm
the anticipated range of section weights for both modular topside removal and underwater jacket
segmentation and are derived from previous studies, and construction drawings. Summarized tables of
the platform data organized by each campaign is included in Appendix B — Platform Removal Weights

Table 10-2 — Total Platform Weight

Platform Campaign Topside Tons Jaclf;e;:; Pile PIatf_T_;r:sTOtal
Hermosa 1 7,830 18,893 26,723
Hidalgo 1 8,100 12,300 20,400
Harvest 1 9,024 18,753 27,777
Gail 1 7,693 20,620 28,313
Grace 1 3,800 4,129 7,929
Habitat 1 3,514 3,399 6,913
Hogan 1 2,259 1,692 3,951
Houchin 1 2,591 1,893 4,484
Irene 1 2,500 3,860 6,360
A 2 1,357 2,084 3,441
B 2 1,357 2,090 3,447
C 2 1,357 2,097 3,454
Hillhouse 2 1,200 1,894 3,094
Gilda 2 3,792 3,988 7,780
Gina 2 447 612 1,059
Henry 2 1,371 1,594 2,965
Edith 3 4,134 4,057 8,191
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Platform Campaign Topside Tons Jaclf;e;:; Pile Platf_‘:_::sTOtal

Elly 3 8,000 4,256 12,256

Ellen 3 5,300 4,032 9,332

Eureka 3 4,700 21,198 25,898

Heritage 3 9,826 36,485 46,311

Harmony 3 9,839 47,430 57,269

Hondo 3 8,450 13,944 22,394

When evaluated within this framework, the lift requirements for the POCSR inventory align with
engineered sectional removals rather than single-piece lifts. The governing consideration is therefore
whether the selected vessel provides sufficient revolving capacity within a controlled sectioning
methodology.

DB Thor offers a 1,760 short ton revolving lift capacity on the main block and is well suited for modular
topside removal consistent with historic installation weights. Anticipated jacket section lifts generally
range from approximately 300 to 1,600 tons, which fall within Thor’s operational envelope. The vessel is
also compatible with Panama Canal transit, supporting West Coast mobilization from Gulf-based fleets.

Under the assumed removal methodology, all structures are recovered through engineered sectioning
rather than single-lift execution. Within this approach, Thor’s lift capacity is sufficient to manage expected
topside modules and jacket sections across the POCSR inventory.

10.6.1.2 Diving and Cutting Support for Jacket Removal

The selected configuration also supports the required diving and cutting operations for jacket removal.
This includes air diving for pile exposure, bracing cuts, and rigging installation; mechanical and/or
abrasive cutting operations; controlled pile severance to fifteen feet below mudline; and rigging and
recovery for sectional jacket removal. For deeper water structures or extended bottom-time requirements,
Thor can accommodate installation of a modular saturation (SAT) diving system to support extended
subsea operations.

10.6.1.3 Rigging Recovery and Section Transfer Capability

Jacket removal within the POCSR program requires staged high-rigging retrieval and controlled load
transfer during sectional recovery, particularly for lower jacket sections where hook travel and block
submergence constraints become governing considerations.

In prior evaluations, deepwater lowering winch systems were conceptually referenced to facilitate staged
load transfer without submerging the primary block. For the 2025 evaluation, that conceptual approach is
replaced with an existing and field-proven capability inherent to the DB Thor’s four-block rigging
configuration.

The DB Thor is equipped with an auxiliary stroking block capable of traveling approximately 200 feet
downward and 200 feet upward independent of the main block. This arrangement allows lower jacket
sections to be engaged below the primary hook elevation, raised in a controlled stroke, transferred to the
main block, and then lifted clear of the water column. The sequence can be repeated for subsequent
sections without requiring submergence of the main block.

This integrated stroking capability enhances controlled sectional recovery of lower jacket components
while minimizing the need for permanent structural modifications such as outriggers or supplemental lift

WSS Ccalitoria Marine Project Planning
Y !"l Permitting and Performance



DOCUMENT TITLE: 2025 POCSR Decommissioning Cost Study — Final Report

PROJECT TITLE: 25-021 BSEE POCS Decommissioning Study

DOCUMENT DATE: 5/18/2026 REVISION: 3
BSEE CONTRACT: 140E0125P0021 PAGE: 77

frames. It also improves rigging management and load transfer efficiency and reduces exposure of
primary lifting equipment to seawater, thereby limiting wear and maintenance impacts.

The stroking block capacity is approximately 880 tons. Based on the engineered section sizing
assumptions applied to the POCSR jacket inventory, this capacity does not constrain the sectional
removal methodology adopted for this study.

By utilizing an existing vessel capability rather than a conceptual lowering system, the 2025 program
assumptions reflect currently available equipment and reduce reliance on bespoke modifications to
execute staged jacket recovery.

The following tables summarize the structural removal inventory by platform and campaign, including
topside weights, total jacket and pile weights, engineered section counts, and corresponding average lift
weights. These values reflect the assumed piece-large sectioning methodology adopted for this study and
establish the governing lift envelope for jacket removal operations across the POCSR inventory.

Table 10-3 — Topside Section and Average Lift Weight

Platform Campaign Topside Tons Mo du-ligzlssigztions Av?.:.i%i;'m
Hermosa I 1 7,830 7 979
Hidalgo I 1 8,100 7 900
Harvest I 1 9,024 8 902
Gail I 1 7,693 7 962
Grace I 1 3,800 3 633
Habitat I 1 3,514 3 586
Hogan I 1 2,259 2 282
Houchin I 1 2,591 3 288
Irene I 1 2,500 2 500
A I 2 1,357 2 339
B I 2 1,357 2 339
C I 2 1,357 2 339
Hillhouse I 2 1,200 1 300
Gilda I 2 3,792 3 632
Gina I 2 447 1 224
Henry I 2 1,371 2 343
Edith I 3 4,134 4 517
Elly I 3 8,000 7 800
Ellen I 3 5,300 5 442
Eureka I 3 4,700 4 470
Heritage I 3 9,826 8 756
Harmony I 3 9,839 8 757
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. . Topside Average Lift
Platform Campaign Topside Tons Modules/Sections (Tons)
Hondo 3 8,450 7 650

Table 10-3 summarizes topside weights and the corresponding modular or engineered sectioning
approach assumed for removal. Consistent with historic installation methodology, topsides are assumed
to be removed either in original modules or in engineered piece-large segments sized to remain within
available revolving lift capacity.

Under this approach, individual topside lifts are maintained within the operational range of DB Thor’s
1,760 short ton main block capacity. Accordingly, modular removal of the POCSR topside inventory is
compatible with Thor’s lift envelope.

Table 10-4 — Jacket Section and Average Lift Weight

Platform Campaign Jacl((%t):sF)’iles Jacket Sections Av«(e_:'%%z)Lift
Hermosa I 1 18,893 20 945
Hidalgo I 1 12,300 14 879
Harvest I 1 18,753 20 938
Gail I 1 20,620 22 937
Grace I 1 4,129 5 826
Habitat I 1 3,399 4 850
Hogan I 1 1,692 4 423
Houchin I 1 1,893 4 473
Irene I 1 3,860 4 965
A I 2 2,084 3 695
B I 2 2,090 3 697
C I 2 2,097 3 699
Hillhouse I 2 1,894 3 631
Gilda I 2 3,988 4 997
Gina I 2 612 1 612
Henry I 2 1,594 2 797
Edith I 3 4,057 5 811
Elly I 3 4,256 5 851
Ellen I 3 4,032 5 806
Eureka I 3 21,198 22 964
Heritage I 3 36,485 38 960
Harmony I 3 47,430 48 988
Hondo I 3 13,944 15 930
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Table 10-4 presents the total jacket and pile weights and the number of engineered sections assumed for
removal. While total structural weights vary significantly—particularly in the deeper Campaign 3
inventory—the sectioning approach distributes these weights into manageable lift increments. This
methodology avoids single-lift removal and aligns structural segmentation with available revolving lift
capacity.

Taken together, the jacket and topside sectioning assumptions demonstrate that the full POCSR
structural inventory—across all campaigns and water depths—can be executed within DB Thor’s
revolving lift capacity under the engineered segmentation methodology adopted in this study.

10.6.1.4 Heavy Lift Vessel Mobilization and Demobilization

Mobilization and demobilization (Mob/Demob) of the selected heavy lift vessel (DB Thor) represent a
material fixed cost component of the POCSR removal program. Because no comparable heavy lift barge
is currently stationed on the U.S. West Coast, mobilization from the Gulf of America (GoA) is required.

Transit costs include tug hire and barge day rate during tow. In addition, a Panama Canal transit is
required, with an assumed canal fee of approximately $100,000 and a conservatively modeled 10-day
canal delay exposure.

10.6.1.5 Allocation Across Campaigns

Because mobilization and demobilization are campaign-level costs rather than platform-specific costs, the
total Mob/Demob expense is allocated proportionally across platforms within each campaign. Campaign 1
reflects a slightly lower per-platform allocation due to distribution across the immediate end-of-life
inventory, while Campaigns 2 and 3 reflect adjusted allocation consistent with campaign grouping and
platform count.

Table 10-5 summarizes the allocated Heavy Lift Vessel (HLV) Mob/Demob cost by platform and
campaign.

Table 10-5 — Heavy Lift Vessel (HLV) Mob/Demob per Platform

Platform Campaign HLV Mob/Demob per Platform
Hermosa I 1 $1,583,600
Hidalgo I 1 $1,583,600
Harvest I 1 $1,583,600
Gail I 1 $1,583,600
Grace ' 1 $1,583,600
Habitat ' 1 $1,583,600
Hogan I 1 $1,583,600
Houchin I 1 $1,583,600
Irene I 1 $1,583,600
A I 2 $2,036,100
B ' 2 $2,036,100
C ' 2 $2,036,100
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Platform Campaign HLV Mob/Demob per Platform

Hillhouse ' 2 $2,036,100

Gilda I 2 $2,036,100

Gina I 2 $2,036,100

Henry I 2 $2,036,100

Edith I 3 $2,036,100

Elly I 3 $2,036,100

Ellen ' 3 $2,036,100

Eureka I 3 $2,036,100

Heritage I 3 $2,036,100

Harmony I 3 $2,036,100

Hondo I 3 $2,036,100

Total $42,757,800

The total allocated Mob/Demob cost across all platforms equals $42,757,800, reflecting the cumulative
mobilization requirements across the three campaign waves.

The following Table 10-6 presents the estimated costs for platform topside and jacket removal by platform
and campaign. These values reflect the engineered sectioning methodology validated against the
POCSR structural inventory, the confirmed lift envelope of DB Thor, the allocated heavy lift vessel
Mobilization/Demobilization costs, and the field-based campaign sequencing framework described in the
preceding sections. Cost development incorporates marine spread duration, underwater cutting and pile
severance operations, rigging complexity, and structural weight distribution under the assumed piece-
large removal approach.

Topside and jacket removal costs are shown separately to illustrate the relative cost drivers, with jacket
removal representing the dominant expenditure due to subsea cutting scope, section handling, and
extended offshore execution time. The estimates presented herein represent offshore structural removal
only; transportation and final disposal costs are addressed separately in the following section.

Table 10-6 — Topside and Jacket Removal Cost

Platform Campaign | Topside Removal | Jacket Removal Total
Hermosa I 1 $2,048,300 $34,060,600 $36,108,900
Hidalgo I 1 $2,067,300 $21,991,700 $24,059,000
Harvest I 1 $2,179,000 $34,086,100 $36,265,100
Gail I 1 $1,817,500 $37,060,900 $38,878,400
Grace I 1 $1,178,700 $12,052,700 $13,231,400
Habitat I 1 $1,194,500 $8,210,300 $9,404,800
Hogan I 1 $1,025,600 $7,465,200 $8,490,800
Houchin I 1 $1,194,500 $6,414,000 $7,608,500
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Platform Campaign | Topside Removal | Jacket Removal Total

Irene I 1 $1,156,900 $8,528,000 $9,684,900

A I 2 $1,032,000 $6,336,700 $7,368,700

B I 2 $1,032,000 $6,339,500 $7,371,500

C I 2 $1,032,000 $6,342,200 $7,374,200

Hillhouse I 2 $895,300 $5,157,300 $6,052,600

Gilda I 2 $1,170,800 $9,884,600 $11,055,400

Gina I 2 $788,600 $2,450,500 $3,239,100

Henry I 2 $1,025,600 $4,200,100 $5,225,700

Edith I 3 $1,236,800 $9,497,500 $10,734,300

Elly I 3 $1,793,500 $11,044,400 $12,837,900

Ellen 3 $1,455,900 $9,317,900 $10,773,800

Eureka I 3 $1,048,000 $36,347,300 $37,395,300

Heritage I 3 $2,116,100 $69,695,200 $71,811,300

Harmony I 3 $2,106,000 $85,746,600 $87,852,600

Hondo I 3 $1,838,000 $27,499,800 $29,337,800

Total $32,432,900 $459,729,100 |  $492,162,000

10.6.2 Additional Constraints: Platform Removal, Transportation, and Disposal Constraints

Once well plugging and abandonment activities are complete, the primary drivers of Pacific OCS
decommissioning cost and schedule shift to platform removal, transportation, and final disposition. Unlike
well operations, which can be sequenced and optimized through engineering and rig efficiency, structural
removal is fundamentally constrained by heavy lift capacity, subsea cutting duration, marine logistics, and
disposal throughput.

In the Pacific OCS context, there is no simple or high-throughput pathway for large-scale jacket removal
and recycling. Previous studies modeled transportation either to Southern California ports or, in certain
scenarios, to Gulf of America Coast recycling facilities via transit through the Panama Canal. Canal
routing introduces extended cycle times, estimated at approximately multiple months per round trip when
accounting for transit, queuing, and cargo operations. In addition, sustained reliance on long-haul
transport requires a sufficient inventory of material barges and assist tugs to maintain reasonable
campaign continuity, which may present logistical constraints.

More recently, regional recycling capacity has been identified on the West Coast, including facilities that,
with appropriate upgrades, appear capable of handling the majority of anticipated platform recycling
volumes under the campaign structures evaluated in this study. However, annual throughput limitations,
including scenarios constrained to approximately tens of thousands of tons per year, effectively define the
pacing variable for multi-platform campaigns. In practical terms, disposal capacity becomes the governing
factor for campaign duration rather than heavy lift availability alone.

Under a full removal and recycling scenario, this dynamic results in multi-year heavy lift campaigns
requiring sustained presence of a 1,500-2,000-ton class derrick barge on the West Coast. Extended
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campaign duration is driven largely by substantial subsea cutting requirements associated with large-
diameter jackets and pile systems in deep water. Cutting and severing these structures at depth
represents one of the most time-intensive and exposure-sensitive phases of the removal process.

Such extended subsea operations introduce both operational and safety considerations. While technically
feasible and routinely modeled in this study, prolonged subsea cutting exposure—particularly in deeper
water environments—requires careful execution planning and risk management. The duration and
intensity of these activities differ from certain other offshore regions where partial structure retention
programs reduce the scope of full jacket severance.

In regions such as the Gulf of America, established reefing programs allow for partial removal to
navigational clearance depth, significantly reducing subsea cutting scope, heavy lift time, transportation
requirements, and recycling throughput. These programs have evolved within specific regulatory and
environmental frameworks unique to those jurisdictions. The Pacific OCS currently operates under a
different policy structure, and this study has therefore modeled full removal consistent with existing
requirements.

However, it is important to recognize that alternative disposition frameworks—such as partial removal to a
specified clearance depth, subject to environmental review and liability controls—would materially alter
execution risk, schedule duration, and cost allocation. Reduced subsea cutting scope would shorten
heavy lift campaigns, decrease diver and subsea exposure, and significantly reduce transportation and
recycling demand. Such an approach could also reallocate a portion of cost currently associated with full
structural removal and disposal.

From a policy perspective, where appropriate environmental and liability safeguards are established,
alternative disposition models may present opportunities for value reallocation. Funds otherwise
dedicated to extensive subsea cutting, transportation, and scrap processing could potentially be directed
toward environmental mitigation, habitat enhancement, or other public-benefit objectives, subject to
regulatory authorization.

This study does not advocate for any particular policy outcome. Rather, it documents that under a full
removal and recycling framework, transportation logistics and disposal throughput constitute the primary
pacing constraints for Pacific OCS structural decommissioning. The methodologies and cost estimates
presented herein reflect reasonable and defensible execution assumptions within the current regulatory
environment. At the same time, it is recognized that policy structure directly influences operational
exposure, schedule duration, and cost allocation in large-scale offshore decommissioning programs.

WSS Ccalitoria Marine Project Planning
Y !"l Permitting and Performance



DOCUMENT TITLE: 2025 POCSR Decommissioning Cost Study — Final Report

PROJECT TITLE: 25-021 BSEE POCS Decommissioning Study

DOCUMENT DATE: 5/18/2026 REVISION: 3
BSEE CONTRACT: 140E0125P0021 PAGE: 83

SECTION ELEVEN — TRANSPORTATION AND DISPOSAL

Transportation and disposal represent the controlling logistical components of the 2025 POCSR
Decommissioning evaluation. While offshore removal methodology determines how material is recovered,
transportation and processing capacity ultimately determine how efficiently that material can be managed.

11.1 OVERVIEW

Unlike the Gulf of America, where multiple high-volume demolition facilities and barge fleets exist near
offshore production areas, the Pacific Outer Continental Shelf Region operates within a constrained
infrastructure environment. As a result, transportation and disposal planning must be treated as integral
components of the removal strategy rather than downstream considerations.

The 2025 evaluation adopts a hybrid disposal model, with Infraestructura y Servicios Portuarios (ISP) in
Ensenada, Baja California, Mexico (POEM) as the primary processing facility and GoA facilities as
supplemental overflow destinations.

This framework balances geographic proximity with throughput capacity and transportation economics.
11.1.1 Primary Disposal Pathway: Port of Ensenada, Mexico (POEM)

The Port of Ensenada, Mexico (POEM) represents the only currently identified West Coast facility capable
of handling large offshore platform demolition volumes at an industrial scale (Fig. 11-1).

o N\ s Mexico BOrGlR:
Approx. 200 Nautical Mile Transit e AR Y
Between POCSR & POEM

Figure 11-1 — Platform Locations to POEM Transit Map

Alternative West Coast ports were evaluated during the course of this study, including the Ports of Los
Angeles (POLA) and Long Beach (POLB). While both ports maintain substantial commercial
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infrastructure, neither currently supports an established, high-throughput offshore structure demolition
yard capable of processing the scale and sequencing considered in this program. In addition, large-scale
structural dismantling within California port jurisdictions would involve heightened permitting complexity,
particularly with respect to environmental compliance, biofouling management, and long-duration heavy
industrial laydown requirements.

Marine growth management is a significant operational consideration in evaluating disposal pathways.
Removal and handling of biomass from large offshore jackets introduce compliance and community
exposure sensitivities that are comparatively more restrictive within California regulatory frameworks.
These factors constrain practical scalability and increase permitting exposure for in-state demolition
scenarios.

For these reasons, the Ports of Los Angeles and Long Beach are not assumed as primary disposal
destinations in the 2025 baseline case. However, should the throughput, infrastructure, and operational
considerations described above be resolved or confirmed at scale, POLA and POLB could become viable
disposal options for future campaigns.

POEM, by contrast, provides industrial waterfront suitable for demolition staging, structural dismantling,
and material segregation within a single operational envelope. Upon arrival at POEM, transported jacket
and topside sections will first undergo marine growth removal at a temporary floating cleaning station
moored away from primary dockside areas (Fig. 11-2). Conducting biomass removal at a segregated
moored location allows cleaning to occur prior to yard intake and minimizes potential odor impacts to
adjacent port facilities and nearby population areas. Cleaning will be performed while structures remain
on their transport barges, with marine growth collected into sealed containment units for controlled
transfer ashore. Marine growth removal activities are incorporated in the disposal cost framework for this
study and are treated as part of the port-side processing sequence.

\‘!' ';'l California Marine Project Planning,
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Figure 11-2 — Marine Growth Removal Station

Marine growth removal, structural dismantling, and material segregation occur within the same yard
envelope. Accordingly, total annual delivery volumes must align with available processing capacity.
Annual throughput is estimated at approximately 35,000 tons per year and is contingent upon completion
of a planned facility upgrade. This capacity limit establishes the upper boundary for annual delivery
volumes under the primary disposal pathway.

POEM therefore functions as the base-load processor within the model. Removal pacing assumptions are
structured to maintain steady intake at or near annual throughput capacity without exceeding yard
processing limits.

11.1.2 Supplemental Disposal Pathway: Gulf of America Facilities

For campaigns generating removal volumes that exceed POEM’s annual processing capacity,
incremental tonnage is assumed to be transported to established GoA demolition facilities. This
supplemental pathway is incorporated as a planned element of the hybrid disposal model rather than as a
contingency measure.
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Google Earth:

Figure 11-3 — POCSR Platform Locations to GoA Transit Map

The Gulf of America benefits from a mature offshore decommissioning infrastructure supported by
multiple large-scale demolition yards and well-established offshore dismantling supply chains. The
region’s waterfront facilities are equipped to accommodate heavy-lift operations, and the whole system
operates with effectively unconstrained annual processing throughput relative to the volumes anticipated
under this program. Marine growth removal is not a governing constraint within Gulf Coast disposal
scenarios, as receiving facilities are configured to manage residual biomass within established
dismantling workflows.

These characteristics allow GoA facilities to absorb large structural components — including deepwater
jackets and integrated topsides — without the annual digestion limits assumed for West Coast
processing.

The primary tradeoff associated with Gulf of America disposal is transportation exposure. Shipments
originating in the POCSR must transit the Panama Canal, resulting in canal transit fees, extended voyage
durations, and additional tug and barge day-rate accumulation. This routing also introduces potential
schedule variability associated with canal passage and slot allocation. In addition, the extended
interoceanic transit increases fuel consumption and associated air emissions, which must be considered
in evaluating the program’s broader environmental footprint.

While these factors increase transportation cost relative to West Coast routing, Gulf Coast yards do not
present throughput bottlenecks. As a result, overflow tonnage can be absorbed without creating
downstream processing congestion or staging delays.
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Within the 2025 study framework, the disposal system is structured to balance steady-state processing
with surge capacity. POEM serves as the base-load processor, aligned with the anticipated campaign
pacing and providing consistent throughput. Gulf Coast facilities operate as the balancing mechanism,
absorbing incremental excess tonnage when campaign volumes exceed POEM’s capacity. Accordingly,
overflow shipments during higher-volume campaigns are anticipated and have been incorporated into the
baseline cost modeling assumptions.

This hybrid configuration preserves execution flexibility while maintaining alignment between offshore
removal rates and confirmed processing capacity. The quantitative implications of overflow volumes,
canal transit exposure, and associated cost differentials are presented in the following subsections.

11.2 CAMPAIGN-LEVEL VOLUME AND CAPACITY ALIGNMENT

The hybrid disposal framework is evaluated at the campaign level to confirm alignment between projected
removal volumes and POEM'’s assumed processing capacity. For modeling purposes, POEM throughput
is conservatively capped at 35,000 tons per year, with campaign durations assessed on a 185-day
working season basis consistent with offshore execution assumptions.

The analysis compares total campaign removal volumes—comprising combined topside and jacket
tonnage removed to 15 feet below mudline—against available West Coast capacity over the projected
execution period. The objective is to quantify any excess tonnage requiring diversion to Gulf Coast
facilities and to determine whether removal pacing must be moderated to maintain steady-state intake.

The modeling indicates that Campaign 2 can be fully absorbed within POEM’s annual processing
capacity over its projected execution duration. Campaigns 1 and 3, by contrast, exceed the West Coast
threshold and therefore require partial diversion of tonnage to Gulf of America facilities. In each case, the
overflow volumes remain proportionate to total campaign tonnage and do not necessitate restructuring of
the campaign groupings.

These findings confirm that disposal throughput governs execution pacing rather than global feasibility.
The hybrid model remains viable provided annual deliveries are aligned with the 35,000-ton threshold,
overflow shipments are incorporated into baseline transport planning, and high-volume campaigns are
sequenced to avoid compounding disposal demand.

The following tables summarize campaign-level removal tonnage, projected execution duration,
corresponding West Coast POEM processing capacity over that duration, and resulting overflow volumes
allocated to Gulf of America facilities.

Table 11-1 — Campaign Removal Volume Summary

Campaign T:_pside Jacket Total Removal Volume
ons Tons Tons
1 I 47,311 85,539 132,850
2 I 10,881 14,358 25,239
3 I 50,249 131,403 181,652

The quantitative results of the campaign-level capacity alignment analysis are presented in Table 11-2.
Using the 35,000-ton annual POEM throughput assumption and a 185-day working season basis, total
campaign removal volumes are compared against cumulative seasonal intake capacity over the projected
execution duration of each campaign. This establishes the maximum tonnage that can be processed at
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POEM under steady-state delivery conditions and identifies any incremental overflow requiring diversion
to Gulf of America (GoA) facilities.

Table 11-2 — POEM Processing Volume

Campaign Total Duration Seasons Mg: ZZEM Total Volume Overflow to GoA
palg (days) (185-day basis) Tp y Tons Tons
ons
1 616 4 116,547 132,850 16,304.00
2 180 1 34,073 25,239 -
3 855 5 161,721 181,652 19,931.00

For Campaign 1, total removal volume of 132,850 tons spans approximately three working seasons,
allowing 116,547 tons to be processed at POEM and resulting in 16,304 tons diverted to the GoA.
Campaign 2, with a total volume of 25,239 tons over a single season, is fully absorbed within West Coast
capacity. Campaign 3 generates 181,652 tons over approximately five seasons, permitting 161,721 tons
to be processed at POEM and requiring diversion of 19,931 tons to the GoA.

These overflow volumes are limited relative to total campaign tonnage and reflect the modeled constraint
of annual intake capacity rather than a structural disposal limitation.

The following Table 11-3 converts the POEM-allocated tonnage into required barge movements and
associated marine transportation cost. Total removal volumes are translated into barge count by
campaign, consistent with heavy structural transport practices in the region.

Table 11-3 — Disposal Cost for Tonnage Processed in POEM

Total Removal Barge Count b Max POEM Barae Trips
Campaign Volume gam aign y Capacity to%OEIV‘I) Total Cost
Tons paig Tons
1 132,850 38 116,547 34 $2,886,041
2 25,239 8 34,073 10 $1,042,001
3 181,652 52 161,721 47 $3,884,896

Transportation modeling incorporates deck barge day rates, tug support inclusive of fuel, barge
preparation time, marine growth removal prior to shipment, and round-trip transit durations consistent with
coastal routing to POEM. While intermediate assumptions are not shown in the summarized table, they
are embedded within the calculated totals.

Modeled POEM transport costs are $2.89 million for Campaign 1, $1.04 million for Campaign 2, and
$3.88 million for Campaign 3. These values reflect short-haul coastal transit consistent with the primary
disposal pathway.

The final Table 11-4 presents transportation requirements and cost for overflow tonnage diverted to Gulf
of America facilities. Because POEM intake is seasonally constrained, the limited excess material in
Campaigns 1 and 3 requires long-haul export.

Table 11-4 — Disposal Cost for Tonnage Processed in GoA
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Total Removal
. Barge Count by GOA Barges to
Campaign V-t;lume Campaign Tons GOA Total Cost
ons

1 132,850 38 16,304 5 $10,906,000

2 25,239 8 0 0 -

3 181,652 52 19,931 6 $13,087,200

Transport to the GoA is modeled using the same 3,500-ton average barge capacity and tug rate
assumptions, but incorporates extended transit duration, Panama Canal transit fees per barge, equivalent
empty return duration, and marine growth removal prior to departure.

Due to the substantially longer voyage cycle and canal exposure, transportation cost increases
considerably relative to West Coast routing. Supplemental GoA transport totals $10.91 million for
Campaign 1 and $13.09 million for Campaign 3, while Campaign 2 requires no diversion.

Taken together, these tables demonstrate the economic and logistical basis for the hybrid disposal model.
POEM functions as the base-load processor aligned with controlled campaign pacing, while the GoA
serves as the balancing mechanism for incremental excess tonnage. Disposal throughput governs pacing
rather than feasibility, and limited overflow shipments are incorporated into baseline cost modeling
assumptions.

11.2.1 Interpretation of Results

The capacity alignment analysis confirms that POEM can serve as the primary disposal destination
across all campaigns, if removal pacing is properly controlled. For higher-volume campaigns, overflow
tonnage is limited and can be accommodated within conventional marine transport logistics. These
overflow volumes do not indicate a disposal constraint; rather, they reflect the intended balancing role of
Gulf Coast facilities within the hybrid framework.

This alignment analysis establishes the basis for subsequent transportation modeling, including
determination of required barge counts, transit cycle times, Panama Canal exposure, transportation cost
per ton, and total integrated transport and disposal cost by campaign.

Those calculations are presented in the following subsection 11.3.

11.3 CONTEXT: FULL REMOVAL SCOPE AND RIGS-TO-REEFS CONSIDERATIONS

The full removal scenario modeled in this study is extensive in scope. It requires complete topside
removal, sectional jacket cutting to 15 feet below mudline, recovery of piles and conductors, marine
transport of all material, and downstream dismantling of more than 450,000 tons of steel across the
evaluated campaigns. For deeper structures, this involves prolonged subsea cutting and staged recovery
operations conducted over extended offshore durations.

From a programmatic perspective, it is reasonable to ask whether such a large-scale subsea cutting and
transportation effort represents the only practical pathway. In regions such as the Gulf of America, partial
removal and Rigs-to-Reefs conversions have reduced both subsea cutting scope and downstream
disposal demand under established statutory and regulatory frameworks.

In the Pacific Outer Continental Shelf Region, however, no implemented federal offshore reefing program
currently exists. Although California has enacted enabling legislation allowing reefing to be considered
under defined conditions, federal—state alignment, title transfer mechanisms, long-term stewardship
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funding, and demonstration of net environmental benefit remain unresolved. As a result, reefing cannot
presently be relied upon for planning, schedule, or cost reduction in the POCSR.

This distinction is essential because the principal constraints identified in this study arise directly from the
requirement for full removal. Jacket structures represent the dominant tonnage component of the
inventory and drive transportation demand, scrap processing throughput, and campaign pacing. Full
removal also requires substantial subsea severance work, which extends offshore duration and increases
cumulative operational exposure.

If reefing were implemented for a meaningful portion of the inventory, both downstream processing
demand and subsea cutting scope would be substantially reduced. However, until an operational,
regulatory and legally secure framework is in place, those reductions remain hypothetical.

Accordingly, the 2025 evaluation retains complete removal as the bounding and defensible case for
liability and bonding analysis. The magnitude of the modeled effort reflects regulatory requirements as
they presently exist, not a preference for operational complexity.
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SECTION TWELVE - SITE CLEARANCE

Site clearance represents the final offshore activity in the decommissioning sequence. Its purpose is to
ensure that the lease area is returned, to the extent practical, to the condition that existed prior to
installation of the structure. The governing requirements are established under 30 CFR 250.1740 and 30
CFR 250.1743, with implementing guidance provided in BSEE NTL No. 2010-G05, "Decommissioning
Guidance for Wells and Platforms." Collectively, these authorities require the lessee to confirm that the
seafloor within a one-quarter mile (1,320-foot) radius of the former platform location is free of debris,
structural remnants, and other obstructions, and that the cleared area does not present a hazard to
navigation, commercial fishing, or other lawful uses of the seabed. Verification is accomplished through
approved survey methods—typically side-scan sonar, trawling, or a combination thereof—and the results
must be documented and submitted to BSEE as part of the final decommissioning report.

12.1 INTRODUCTION

Following jacket and conductor removal to the required depth below mudline, a comprehensive debris
survey will be conducted across the full 1,320-foot clearance radius. High-resolution multibeam
bathymetry and side scan sonar will be used to achieve full geophysical coverage of the area. Data
acquisition parameters will be selected to ensure complete seabed coverage without gaps and with
sufficient resolution to identify objects exceeding applicable regulatory size thresholds. All anomalous
contacts identified within the clearance zone will be investigated using a work-class ROV deployed from a
dynamically positioned support vessel. Debris attributable to platform removal or historical lease
operations that exceeds applicable size criteria will be recovered using the ROV in conjunction with the
vessel’s crane or a hydraulic grapple. Recovered debris will be placed onto a material barge and
transported to local Port of Los Angeles (POLA) or Port of Long Beach (POLB) recycling facilities, or
other appropriate disposal facilities, consistent with the project’'s materials management plan.

Historically, verification trawling has been used in some regions as a method of demonstrating site
clearance. Under that approach, a trawl board and net are towed across the clearance radius to confirm
that no obstructions remain that would foul commercial fishing gear. In the Gulf of America, reinforced
trawl nets are commonly employed not only as a verification tool but also as a debris recovery device,
effectively snagging and retrieving debris encountered during towing. While this method has been
workable in soft sediment environments, it involves mechanical disturbance of the seabed across the
entire clearance area.

The 2023 Pacific Region Programmatic Environmental Impact Statement (PEIS) prepared for the Bureau
of Safety and Environmental Enforcement (BSEE) and the Bureau of Ocean Energy Management
(BOEM) evaluated potential environmental impacts associated with decommissioning activities, including
seabed disturbance from clearance methods. The PEIS recognized that mechanical seabed disturbance
may result in benthic habitat disruption, sediment resuspension, and localized ecological impacts,
particularly in areas characterized by hard substrate, mixed sediments, or biologically sensitive
communities. Offshore California presents materially different seabed conditions than many Gulf
locations, including areas of harder bottom, variable sediment types, and developed benthic communities.
Full-area mechanical trawling across the clearance radius has the potential to disturb these resources in
a manner that may not align with the environmental impact considerations identified in the PEIS.

Moreover, this study addresses the potential removal of shell mounds, which are generally understood as
accumulations of shell material and associated deposits, potentially including biologically harmful
elements, that have formed on the seafloor adjacent to offshore facilities. These features represent a
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sensitive seabed irregularity from both environmental and regulatory perspectives. While the PEIS
broadly addresses seabed obstructions, it does not explicitly define shell mound removal as a standard
requirement or prescribe specific methodologies. Accordingly, there are no well-established industry
precedents or accepted technical standards governing shell mound removal, and applicable regulatory
requirements remain uncertain and project-specific. A proposed methodology, technical approach, and
order-of-magnitude cost range have been developed based on publicly available information and a range
of conservative assumptions. These are presented in Appendix G.

12.2 ANALYTICAL APPROACH

This study assumes that site clearance will be demonstrated through full-coverage, high-resolution
geophysical survey combined with documented ROV inspection and targeted debris removal, rather than
full-area trawl sweeping. This approach achieves the same regulatory objective, confirmation that the
area does not present a hazard, while minimizing unnecessary benthic disturbance.

Under this methodology, clearance is achieved when:

The entire 1,320-foot radius has been surveyed with complete geophysical coverage;

All identified debris exceeding regulatory thresholds has been investigated and removed;
Required cut elevations below mudline have been verified; and

ROV video documentation confirms that no remaining obstructions are present that would interfere
with normal seabed use.

hroON =

Final acceptance would be subject to regulatory review and concurrence based on the submitted Site
Clearance Report, which will document survey coverage, contact lists, debris disposition, cut verification,
and final seabed condition.

The duration of site clearance activities is driven primarily by water depth, seabed soil conditions, and the
volume of debris generated during removal operations. Increased water depth affects survey and ROV
cycle times, while seabed composition influences debris detectability and recovery efficiency.

12.3 COST MODEL AND METHODOLOGY

The site clearance costs model is based on a calculation driven by the factors described above. Time
has been allocated in the model to account for targeted debris removal that is driven by a fraction of the
estimated removal weight. The estimated removal weight is defined by the weight of the topside and
jacket structures. The fractional figure used to estimate the weight of the debris to be removed during the
site clearance operations is 0.05%. Additionally, at BSEE’s request, estimates for the removal of shell
mounds at the base of the POCSR platforms are included in Appendix G. These estimates are built upon
the most recent publicly available information and are subject to change as additional survey, study, and
removal methodology refinement work is completed. Table 12-1 below shows the total estimated cost for
site clearance debris removal.

Table 12-1 — Site Clearance Cost

Platform Name Water Depth Campaign Sequence Total Cost
A I 188 2 $552,000 I
B ' 190 2 $554,600 I
C ' 192 2 $557,100 I
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Platform Name Water Depth Campaign Sequence Total Cost
Edith 161 3 $518,400 I
Ellen 265 3 $650,000 I
Elly 255 3 $637,600 I
Eureka 700 3 $1,201,300 I
Gail 739 1 $1,249,400 |
Gilda 205 2 $574,000 |
Gina 95 2 $503,800 I
Grace 318 1 $715,200 I
Habitat 290 1 $679,800 I
Harmony 1198 3 $1,834,600 |
Harvest 675 1 $1,168,500 |
Henry 173 2 $533,000 |
Heritage 1075 3 $1,678,200 I
Hermosa 603 1 $1,077,300 I
Hidalgo 430 1 $858,000 I
Hillhouse 190 2 $554,500 |
Hogan 154 1 $507,400 |
Hondo 842 3 $1,380,500 |
Houchin 163 1 $518,900 I
Irene 242 1 $619,100 I
Total Site Clearance Cost $19,123,200 I
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SECTION THIRTEEN — INFLATION, MARKET DYNAMICS, AND ESCALATION ASSESSMENT

Since publication of the 2020 POCSR decommissioning cost study, general economic conditions have
changed materially. Cumulative Consumer Price Index (CPI) growth has approached approximately 25
percent over the intervening period, reflecting broad increases in labor, materials, transportation, and
energy across the U.S. economy. While this macroeconomic context provides useful background,
offshore decommissioning execution does not move in lockstep with CPI. The cost structure of a Pacific
OCS removal campaign is driven primarily by marine asset utilization, workforce specialization, and
campaign structuring rather than consumer price movements alone.

Within that cost structure, the dominant component is marine execution, centered on the derrick barge

and associated support services. For typical structure removals, the 1,000—1,600-ton anchored derrick

barge class has historically served as the principal lift asset. Accordingly, any assessment of escalation
relative to the 2020 study must begin with conditions in the heavy lift market.

Historical OCS platform removal data demonstrate that demand for conventional 1,000-1,600-ton class
heavy lift vessels peaked during the 2011-2014 period when annual removals approached 300 platforms
and the five-year rolling average exceeded 240 removals per year, as shown in Figure 13-1. Since that
time, removal activity has moderated significantly, with the rolling average declining to roughly one-third
of its peak level. This reflects a structural reduction in remaining inventory rather than a temporary
contraction.

Count of OCS Platform Removals by Year and 5yr Rolling Average

@ Platfiorm Count @ Rolling Average

Figure 13-1 — Gulf of America Decommissioning History and 5 Year Rolling Average

Fleet capacity within the 1,000-1,600-ton derrick barge class has remained relatively stable over this
period. There has been no meaningful expansion in lift capacity. The principal structural change has been
consolidation among marine contractors, resulting in fewer owners controlling a similar number of heavy
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lift assets. Under traditional supply-demand dynamics, declining removal volumes combined with stable
fleet capacity would typically exert downward pressure on market-based day rates. However,
consolidation has introduced greater pricing discipline. Asset owners are better positioned to manage
utilization strategically and avoid aggressive rate competition during softer demand periods.

As a result, effective derrick barge spread pricing has increased moderately since 2020, generally in the
range of approximately 10 to 15 percent on a fully burdened operational basis. This escalation does not
reflect CPI-level inflation or structural tightening of fleet supply. Rather, it reflects contractor consolidation,
moderate cost pressure in fuel and crewing, and intermittent clustering of decommissioning campaigns.

Broader heavy lift conditions further influence market behavior. Higher-capacity crane vessels and
dynamically positioned subsea construction assets are increasingly deployed in offshore wind installation,
subsea infrastructure, and large marine construction projects. Demand growth in these adjacent sectors
has resulted in percentage increases in the mid-teens range for larger and higher-specification assets.
While Pacific OCS removals do not universally require ultra-heavy lift vessels, global demand for high-
capacity marine equipment influences availability and pricing expectations across the heavy lift spectrum.

Diving strategy also contributes to the escalation profile. The prior study incorporated saturation diving
mobilized onto a dedicated dynamically positioned vessel. In reassessing execution efficiency, multiple
configurations were evaluated, including portable saturation systems deployed from a derrick barge.
When normalized for mobilization exposure, decompression allowances, and anticipated task durations,
saturation deployment did not produce material cost advantages for the majority of anticipated scopes.
Accordingly, the current execution model reflects an integrated marine spread assumption rather than
reliance on a separate high-specification saturation vessel. This refinement represents execution
optimization rather than structural escalation.

Labor escalation presents a differentiated pattern. Compensation for engineering, project management,
environmental compliance, and technical oversight roles has increased materially since 2020, generally in
the range of approximately 18 to 25 percent. This pressure is particularly evident in California where
competition for experienced technical personnel remains strong. These increases directly affect planning,
permitting, and management components of decommissioning programs.

Figure 13-2 below shows that the federal minimum wage has remained stagnant while minimum wage in
California has increased by nearly 78 percent in the same 10-year period. This demonstrates a driver for
the increase in labor rates for engineering, project management, planning, and regulatory compliance.
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CA Min Wage, Fed Min Wage and ECI by Year
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Year ECI Fed Min Wage CA Min Wage (26+emp)

2015 124.20 7.25 9.00
2016 127.10 7.25 10.00
2017 130.60 7.25 10.50
2018 134.70 7.25 11.00
2019 138.70 7.25 12.00
2020 14260 7.25 13.00
2021 149.70 7.25 14.00
2022 157.40 7.25 15.00
2023 164,10 7.25 15.50
2024 170.20 7.25 16.00
2025 175.89 7.25 16.00

Figure 13-2 — Employment Cost Index (ECI) & Minimum Wage References

Offshore marine crews, subsea technicians, and fabrication yard personnel have experienced more
moderate escalation, generally in the range of approximately 8 to 12 percent. Compensation within these
sectors remains influenced primarily by marine utilization cycles and established labor structures. While
upward pressure exists, escalation has not mirrored the increases observed in professional services.

Certain consumable materials introduce additional nuance. Cement, steel, and related inputs used in well
abandonment operations, including casing bridge plugs and related applications, have increased at rates
exceeding general CPI in recent years. However, these materials represent a smaller share of total
campaign cost relative to marine spreads and labor. Their escalation contributes to cost movement but
does not dominate normalization.

It is also important to consider the commercial behavior of operators and liability holders.
Decommissioning obligations represent significant financial liabilities, and operators have historically
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structured campaigns to manage cost exposure carefully. Work scopes are frequently aggregated to
achieve scale efficiencies. Campaign timing may be aligned to take advantage of softer marine markets.
Well plugging programs are sequenced to optimize rig utilization and minimize nonproductive time. These
strategies introduce countervailing pressure against broad-based escalation and help moderate cost
growth.

When these factors are evaluated collectively, cumulative CPI growth does not accurately represent the
escalation profile of Pacific OCS decommissioning execution. The largest cost component, heavy lift
marine spreads, has increased moderately in the approximate 10 to 15 percent range. Professional
services have escalated more significantly. Offshore labor and subsea services have risen at intermediate
levels. Certain consumables have exceeded CPI, though their proportional impact is limited. Operator
campaign structuring has partially offset upward pressure.

After weighing these components according to their relative contribution within a typical removal
campaign, a blended normalization of approximately 13 percent relative to the 2020 study values is
applied in this update. This adjustment reflects observed marine market behavior, contractor
consolidation effects, differentiated labor escalation, elevated material inputs, and commercially optimized
execution strategies. It avoids mechanical CPI escalation while recognizing documented movement
across key cost drivers.

The resulting 13 percent normalization is considered reasonable, defensible, and consistent with current
heavy lift utilization patterns and workforce market conditions.

13.1 REGIONAL ASSET AVAILABILITY AND WEST COAST CAPACITY

It is also important to note that regional marine capacity on the West Coast has evolved since publication
of the 2020 study. While historically much of the heavy lift and subsea capability supporting Pacific OCS

activity was mobilized from the Gulf of America, the current market reflects increased regional availability
of marine assets.

This includes the presence or anticipated availability of dynamically positioned construction vessels
capable of supporting ROV and subsea operations, additional material barges operating in California
waters, two smaller derrick barges in the approximate 500- and 800-ton lift class, and a 2,000-ton shear
leg heavy lift vessel operating regionally.

While the smaller lift-class barges are not substitutes for the 1,000-1,600-ton Shelf-class derrick barges
required for primary jacket removal, they provide flexibility for preparatory lifts, conductor removals,
module handling, and certain structural segmentation activities. Similarly, the availability of a regional
shear leg vessel introduces discretion for larger lift scopes without full reliance on Gulf-based
mobilization.

The presence of these assets does not eliminate the need for Gulf-based heavy lift capability in all cases.
However, increased regional alternatives moderates mobilization exposure, improves competitive
positioning, and reduces the risk of structural rate escalation driven solely by geographic scarcity.

Accordingly, while moderate increases in marine spread pricing have occurred since 2020, the expanded
regional asset base provides a counterbalancing influence and supports the reasonableness of the
blended normalization applied in this update.
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APPENDIX A — DECOMMISSIONING COST ESTIMATES

This Appendix describing the total costs by decommissioning phase by platform shown in Table A-1.

Table A-1 — Decommissioning Cost Estimates in $ USD by Platform

patom | & | Peom | Pes | velpsA || My | fefem | Tawps | Peee |Gl | Sie | ewer | oWk | Weher |
egulatory Decom
A 1,066,700 394,100 18,856,000 32,656,600 2,036,100 7,368,700 1,098,900 1,985,100 248,300 552,000 5,215,700 9,939,400 3,206,500 84,624,100
B 1,066,700 401,200 17,974,000 24,532,600 2,036,100 7,371,500 1,119,700 2,074,300 554,600 4,485,100 8,569,600 2,749,900 72,935,300
C 1,066,700 355,200 15,916,000 22,506,400 2,036,100 7,374,200 1,104,100 1,229,000 280,300 557,100 4,108,700 7,863,800 2,514,600 66,912,200
Edith 1,066,700 801,500 7,678,800 9,729,400 2,036,100 10,734,300 2,191,600 490,500 230,700 518,400 2,752,900 5,321,700 1,667,200 45,219,800
Ellen 1,066,700 1,101,000 20,092,700 29,021,500 2,036,100 10,773,800 3,669,800 650,000 5,387,600 10,261,700 3,313,900 87,374,800
Elly 1,066,700 854,000 2,702,700 2,036,100 12,837,900 3,165,100 656,900 637,600 1,831,200 3,593,600 1,091,200 30,473,000
Eureka 1,066,700 1,539,200 18,464,200 24,643,500 2,036,100 37,395,300 9,125,200 2,701,400 556,200 1,201,300 7,813,000 14,809,400 4,829,800 126,181,300
Gail 1,113,300 1,585,100 4,848,300 1,583,600 38,878,400 8,970,800 1,660,800 1,249,400 4,702,100 8,983,500 5,766,300 79,341,600
Gilda 1,066,700 932,700 19,752,600 28,889,100 2,036,100 11,055,400 2,515,300 1,327,000 233,400 574,000 5,385,200 10,257,300 6,624,900 90,649,700
Gina 1,066,700 145,000 5,766,200 5,174,100 2,036,100 3,239,100 330,200 811,700 248,800 503,800 1,460,400 2,898,300 859,400 24,539,800
Grace 1,113,300 843,600 2,698,800 1,583,600 13,231,400 2,091,100 1,216,900 715,200 1,790,400 3,524,100 2,126,700 30,935,100
Habitat 1,113,300 687,700 4,170,600 7,123,500 1,583,600 9,404,800 2,235,700 627,900 262,000 679,800 2,142,000 4,183,300 1,283,100 35,497,300
Harmony 1,066,700 2,013,100 15,546,100 26,747,300 2,036,100 87,852,600 17,846,000 4,206,700 499,300 1,834,600 12,686,500 23,947,300 15,751,500 212,033,800
Harvest 1,113,300 1,816,100 5,248,300 1,583,600 36,265,100 8,335,700 1,254,900 1,168,500 4,453,800 8,517,800 8,183,800 77,940,900
Henry 1,066,700 324,300 9,448,000 11,731,400 2,036,100 5,225,700 884,400 1,012,000 701,800 533,000 2,551,700 4,944,500 1,541,500 42,001,100
Heritage 1,066,700 2,047,100 19,662,100 38,962,500 2,036,100 71,811,300 14,539,900 2,517,000 934,600 1,678,200 12,335,100 23,288,300 22,968,300 213,847,200
Hermosa 1,113,300 1,570,600 5,248,300 1,583,600 36,108,900 7,047,700 1,817,400 1,077,300 4,356,300 8,335,100 8,001,100 76,259,600
Hidalgo 1,113,300 1,624,700 5,248,300 1,583,600 24,059,000 5,380,100 1,403,800 858,000 3,212,600 6,190,600 5,856,600 56,530,600
Hillhouse 1,066,700 359,800 16,798,000 23,494,800 2,036,100 6,052,600 1,125,100 1,247,800 747,900 554,500 4,193,300 8,022,500 2,567,500 68,266,600
Hogan 1,113,300 525,700 7,688,900 10,751,800 1,583,600 8,490,800 1,324,100 1,458,900 255,500 507,400 2,606,900 5,055,000 1,573,700 42,935,600
Hondo 1,066,700 1,732,900 13,488,100 18,200,600 2,036,100 29,337,800 6,960,100 691,700 676,400 1,380,500 5,960,300 11,335,600 7,343,800 100,210,600
Houchin 1,113,300 569,500 8,570,900 10,357,700 1,583,600 7,608,500 1,456,700 1,227,300 238,200 518,900 2,570,500 4,986,700 1,550,900 42,352,700
Irene 1,113,300 583,600 8,584,800 10,795,000 1,583,600 9,684,900 2,037,400 1,752,000 255,200 619,100 2,871,600 5,551,300 5,217,300 50,649,100
Total 24,953,500 22,807,700 254,452,700 335,317,800 42,757,800 | 492,162,000 104,554,700 33,371,000 6,368,600 19,123,200 104,872,900 $200,380,400 $116,589,500 $1,757,711,800

W ';'l California Marine Project Planning,

9P Permitting and Performance



DOCUMENT TITLE:
PROJECT TITLE:

DOCUMENT DATE: 5/18/2026
BSEE CONTRACT:

140E0125P0021

2025 POCSR Decommissioning Cost Study — Final Report
25-021 BSEE POCS Decommissioning Study

REVISION: 3
PAGE: 102

APPENDIX B — PLATFORM REMOVAL WEIGHTS

This Appendix shows the estimated removal weights of each platform by component in Table B-1 below.

Table B-1 — Removal Weights by Platform

Jacket and Pile

Platform Wat&;gc)apth v(\:g?sr;t Co?t(‘i;:‘(;t)ors T(c:gzisc;e Tota(ltlovr\llse)ight
A I 188 2,084 1,343 1,357 4,784
B ' 190 2,090 1,439 1,357 4,887
c 192 2,097 1,354 1,357 4,808
Edith ' 161 4,057 381 4,134 8,572
Ellen 1265 4,032 6,299 5,300 15,631
Elly ' 255 4,256 0 8,000 12,256
Eureka 1700 21,198 12,185 4,700 38,083
Gail ' 739 20,620 7,519 7,693 35,833
Gilda 1205 3,988 3,190 3,792 10,970
Gina ' 95 612 373 447 1,432
Grace 318 4,129 0 3,800 7,929
Habitat ' 290 3,399 2,063 3,514 8,976
Harmony ' 1,198 47,430 15,281 9,839 72,550
Harvest ' 675 18,753 5,052 9,024 32,828
Henry 1173 1,594 845 1,371 3,810
Heritage ' 1,075 36,485 12,901 9,826 59,212
Hermosa 1603 18,893 0 7,830 26,723
Hidalgo ' 430 12,300 0 8,100 20,400
Hillhouse 190 1,894 1,893 1,200 4,987
Hogan ' 154 1,692 1,411 2,259 5,362
Hondo ' 842 13,944 5,885 8,450 28,279
Houchin I 163 1,893 1,370 2,591 5,854
Irene [ 242 3,860 1,801 2,500 8,161
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APPENDIX C — PLATFORM, DECK, AND JACKET REMOVAL DETAILS

This Appendix shows the details of each platform

Table C-1 — Platform, Deck, and Jacket Removal Details for Campaign 1

Platform Name Hogan Houchin | Habitat Irene Grace Gail Harvest | Hermosa | Hidalgo
Water Depth, feet 154 163 290 242 318 739 675 603 430
Deck Weight, tons 2,259 2,591 3,514 | 2,500 | 3,800 7,693 9,024 7,830 8,100
Number of Modules/LlIfts 2 3 3 2 3 7 8 7 7
?(")f}‘g Weight per Module, |4 44, 864 1171 | 1250 | 1267 | 1,099 | 1128 1,119 1,157
Jacketand Plle Weight, 4 692 1893 | 3399 | 3860 | 4129 | 20620 | 18753 | 18,893 | 12,300
Jacket Sections 4 4 4 4 5 22 20 20 14
Mﬁ: Weight per Section, 423 473 850 965 826 937 938 945 879
Number of Main Piles 12 8 8 8 12 8 8 8 8
Number of Skirt Piles - - - - 8 12 20 12 8

Table C-2 — Platform, Deck, and Jacket Removal Details for Campaign 2

Platform Name A B (o3 Henry | Hillhouse Gina Gilda
Water Depth, feet 188 190 192 173 190 95 205
Deck Weight, tons 1,357 1,357 1,357 1,371 1,200 447 3,792
Number of Modules 2 2 2 2 1 1 3
m’él}’l"e‘fiﬂs"er 679 679 679 686 1,200 447 1,264
Jacket Weight, tons 2,084 2,090 2,097 1,594 1,894 612 3,988
Jacket Sections 3 3 3 2 3 1 4
g":é‘ﬁm‘?'?ohrfsper 695 697 699 797 631 612 997
Number of Piles 12 12 12 6 8 6 12
Number of Skirt Piles - - - - - - -

Table C-3 — Platform, Deck, and Jacket Removal Details for Campaign 3

Platform Name Hondo Heritage Harmony Edith Elly Eureka Ellen
Water Depth, feet | 842 1,075 1,198 161 255 700 265
Deck Weight, tons 8,450 9,826 9,839 4134 | 8,000 4700 5,300
Number of Modules 7 8 8 4 7 4 5
ngl]’lvef’ig)r:sper 1,207 1,228 1,230 1034 | 1,143 1175 1,060
Jacket Weight, tons 13,944 | 36,485 47430 | 4057 | 4256 | 21,198 4,032
Jacket Sections 13 33 43 4 4 20 4
'\S":;i‘é\f'?ohgsper 1,073 1,106 1103 1014 | 1,064 1,060 1,008
Number of Piles 8 8 8 12 12 - 8
Number of Skirt Piles 12 26 20 - ; 24 ;
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APPENDIX D — WELL RISK CATEGORIZATION
This Appendix shows the Well Categorization by platform in Table D-1

Table D-1 — Well Categorization by Platform

Average Well Med- TA-To Conductor | Total
Platform Depth(feet) High | Med Low Low Surface Only Count
A 3,714 12 35 0 8 0 2 57
B 3,123 1 36 4 11 1 3 56
Cc 3,337 4 28 0 13 0 3 48
Edith 5,371 0 15 3 0 2 9 29
Ellen 7,127 0 43 18 0 2 1 64
Eureka 6,639 0 34 12 3 1 10 60
Gilda 7,855 1 41 16 1 4 0 63
Gina 6,474 0 6 6 0 0 0 12
Habitat 11,609 2 3 1 0 14 0 20
Harmony 12,908 7 28 0 0 0 5 40
Henry 4,142 0 22 1 0 1 0 24
Heritage 15,098 16 33 0 0 0 0 49
Hillhouse 3,421 1 38 4 5 1 0 49
Hogan 5,346 1 11 4 1 6 17 40
Hondo 13,064 3 25 0 0 0 0 28
Houchin 3,664 1 2 14 3 7 9 36
Irene 11,208 3 12 4 0 0 0 19
Total 52 412 87 45 39 59 694

There are 113 wells reported as permanently abandoned in the data provided by BSEE dated March 23,
2026. There is a subsea well near Platform B that has not been included in this analysis; the APl number
of this well is 043112000900. The well counts shown in Table D-1 do not include wild cat/exploratory
wells.
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APPENDIX E — PIPELINE REMOVAL

At the request of BSEE, this study includes a generalized cost estimate for the full removal of all pipelines
currently included in the updated inventory. The pipeline inventory utilized in this analysis reflects updates
provided through Clarification Request CR 2 (POCSR Pipeline Inventory List dated March 17, 2026).
These updates resulted in the addition of three pipelines that were not included in the draft submission,
as well as revisions to previously identified segments. The updated inventory has been incorporated into
the removal methodology and cost model accordingly.

E.1 PIPELINE REMOVAL METHODOLOGY

The pipeline removal approach follows a conventional offshore “slice and dice” methodology, which has
been selected based on constructability, safety considerations, and consistency with observed
performance on comparable projects. This methodology consists of uncovering the pipeline using mass
flow excavation techniques, segmenting the pipe into manageable lengths, and recovering the material to
the surface for transport and disposal.

The offshore removal spread consists of either an anchored derrick barge or a dynamically positioned
(DP) vessel in deeper water, supported by a material barge and tug configuration. Two material barges
and associated tugs are included in the spread to maintain continuous operations, with one barge actively
supporting the removal spread while the second is in transit or offloading. An accommodation barge is
also included to support 24-hour operations and maintain workforce efficiency.

Pipeline segmentation is performed using a hydraulic shear, with typical cut lengths ranging from
approximately 30 to 40 feet. A hydraulic grapple system, guided by onboard survey systems, is used to
recover the cut sections to the surface. The methodology does not require diver intervention, as all
operations are conducted using surface-controlled equipment and real-time positioning.

The selected approach represents a departure from previously considered reverse lay methodologies.
While reverse lay can offer advantages under certain controlled conditions, it introduces increased risk in
environments where pipeline condition, burial variability, and structural integrity are uncertain. Based on
experience from comparable projects, these risks were determined to outweigh potential efficiency gains,
particularly given the age and unknown condition of many POCSR pipelines. The slice and dice
methodology provides a more controlled and predictable removal process.

Production rates for pipeline removal are based on observed performance from a comparable offshore
project utilizing a similar spread configuration. The baseline production rate was established for 16-inch
pipeline and subsequently adjusted to account for variations in pipeline diameter and operational
efficiency. These rates are further adjusted based on water depth and pipeline characteristics,
recognizing that larger diameter pipelines and deeper water conditions generally reduce production
efficiency.

Recovered pipeline material is transported to shore for disposal at regional recycling facilities, including
the Port of Los Angeles (POLA) and Port of Long Beach (POLB). Disposal costs are estimated at $200
per ton, consistent with current market conditions for steel recycling and handling.

Pipeline weights used in the analysis are based on Schedule 40 steel pipe assumptions, with additional
weight applied for concrete weight coating (CWC) on pipelines 16 inches in diameter and larger. A
coating thickness of 1.5 inches and a density of 140 pounds per cubic foot were applied to represent
typical historical coating practices.
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In general, the selected methodology reflects a balanced approach that prioritizes operational reliability,
safety, and realistic production performance, while providing a consistent basis for estimating full pipeline

removal costs across the POCSR inventory.

Cost estimates based on this methodology for the complete removal of the pipelines are shown in Table

E-1.
Table E-1 — Pipeline Removal Cost
Platform Segment 1 Segment 2 Segment 3 Segment 4 Segment 5 Total Cost
A $5,765,700 $5,765,700 $418,100 $495,900 $495,900 $12,941,300
B $386,900 $386,900 $2,950,000 $5,747,500 $5,747,500 $15,218,800
(o3 $332,900 $332,900 $332,900 $562,100 $1,560,800
Edith $3,284,600 $3,284,600
Elly $11,571,000 $11,571,000
Eureka $1,438,200 $952,200 $1,445,900 $1,694,400 $1,445,900 $6,976,600
Gail $4,340,500 $4,432,100 $4,276,400 $13,049,000
Gilda $4,885,200 $4,094,100 | $2,512,200 $11.491,500
Gina $1,850,900 $1,224,400 $3,075,300
Grace $9,263,500 $7,761,100 $17,024,600
Habitat $4,153,400 $4,153,400
Harmony $12,819,700 $7,815,000 $4,428,700 $4,859,100 $29,922,500
Harvest $3,438,000 $2,302,100 $5,740,100
Henry $1,283,600 $1,301,900 $1,044,700 $3,630,200
Heiene $16,376,600 $9,999,500 $26.376,100
Hermosa $12,767,800 $11,061,100 $23,828,900
Hidalgo $6,557,600 $4,157,400 $10,715,000
Hillhouse $383,400 $329,700 $329,700 $383,400 $1,426,200
Hogan $1,647,800 $1,961,200 $1,647,800 $717,800 $5,974,600
Hondo $3,986,100 $3,986,100
Houchin $320,600 $558,900 $558,900 $637,700 $2,076,100
Irene $8,718,800 $3,438,700 | $3,438,700 $15,596,200
Total $229,618,900

Pipeline Removal Assumptions

o ROV mobilization and transit preparations are included in vessel mobilization costs.
e Pipeline weights are based on:
o Schedule 40 steel pipe
o Concrete weight coating applied to 16-inch through 24-inch pipelines, assuming:
o 1.5-inch coating thickness
o 140 Ib/ft® density
e Disposal costs are assumed at $200 per ton, based on delivery to recycling facilities at POLA or
POLB.

W/ ';'l California Marine Project Planning,

’ Permitting and Performance



DOCUMENT TITLE: 2025 POCSR Decommissioning Cost Study — Final Report

PROJECT TITLE: 25-021 BSEE POCS Decommissioning Study

DOCUMENT DATE: 5/18/2026 REVISION: 3
BSEE CONTRACT: 140E0125P0021 PAGE: 107

e Production rates and costs are intended to represent average expected performance and do not
account for localized anomalies such as excessive burial, damage, or obstructions
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APPENDIX F — POWER CABLE REMOVAL

At the request of BSEE, this study includes a generalized cost estimate for the full removal of all power
cables.

F.1 POWER CABLE REMOVAL METHODOLOGY

Power cable removal is assumed to be executed concurrently with pipeline removal activities, utilizing the
same offshore spread, vessels, and operational sequencing. Under this approach, a DP2 vessel
equipped with work-class ROVs, supported by material barges and tugs, performs cable recovery in
parallel with pipeline “slice and dice” operations, allowing for shared resources and continuous 24-hour
execution. Power cables are located, exposed, and severed into manageable sections using subsea
cutting tools, with recovery conducted via crane or winch systems and transferred to material barges for
transport to shore. Nearshore and platform interface segments are disconnected, with burial or
stabilization performed in accordance with regulatory requirements. Consistent with the integrated
removal strategy, two material barges are assumed to maintain efficiency, enabling simultaneous offshore
operations and transport logistics. This concurrent execution approach is consistent with prior Pacific
OCS studies, which evaluate pipelines and power cables within a unified operational and cost framework.

Recovered power cable material is transported to shore for disposal at regional recycling facilities. No net
material value is included in the cost estimates shown in Table F-1.

Table F-1 — Power Cable Removal Cost

gzg:i Te??nbi':]eus Le(r;tg;th D?f‘t))t 4 Campaign Sg‘r)vsiy Removal Total Cost
Habitat A 19,536 292-188 1 $39,000 | $1,383,800 $1,422,800
Hogan Shore 4,752 150-0 1 $39,000 $209,400 $248,400
Houchin Hogan 3,800 176-150 1 $39,000 $157,900 $196,900
A B 2,640 188-200 2 $46,000 $109,700 $155,700
Ellen**
Elly
Eureka* E(';fglé‘sz 2,640 200-193 3 $46,700 $220,000 $266,700
Gail
Irene Shore 14,784 242-0 1 $39,000 $614,300 $653,300
Gilda Shore 36,960 205-0 2 $38,900 | $1,535,800 $1,574,700
Grace
c Shore 26,400 193-0 2 $38,900 | $1,225,500 $1,264,400
Henry SEZL?e); 2 13,200 170-189 2 $46,600 | $1,292,600 $1,339,200
Harvest
Gina Shore 1,584 90-0 2 $38,900 $68,300 $107,200
Hillhouse Shore 17,952 189-0 2 $38,900 | $1,704,700 $1,743,600
Heritage Shore 104,544 1075-0 3 $39,600 | $4,344,100 $4,383,700
Hermosa
Hidalgo
Heritage Harmony 39,072 | 1075-1200 3 $39,600 | $1,623,600 $1,663,200
Edith Shore 36,960 150-0 3 $39,600 | $1,535,800 $1,575,400
Hondo Harmony 47,520 | 842-1200 3 $39,600 | $4,212,900 $4,252,500
Eureka Ellen 15,297 700-265 3 $39,600 $646,400 $686,000
Harmony Shore 59,664 1200-0 3 $39,600 | $2,479,200 $2,518,800
Total $24,052,500
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*Data indicates two cables, total length is for each cable, costs reflect both cables.
** Ellen connects to Elly by topside bridge, costs for abandonment are reflected in Platform Preparation.

Power Cable Removal Assumptions

¢ ROV mobilization and transit preparations are included in vessel mobilization costs.

e Disposal costs are assumed at $200 per ton, based on delivery to recycling facilities at POLA or
POLB.

e For cost estimating purposes, recovered power cables are assigned a unit weight of 55 pounds per
linear foot to account for armoring and associated materials, forming the basis for transportation and
disposal cost calculations.

e Production rates and costs are intended to represent average expected performance and do not
account for localized anomalies such as excessive burial, damage, or obstructions

W ';’l California Marine Project Planning,

Permitting and Performance



DOCUMENT TITLE: 2025 POCSR Decommissioning Cost Study — Final Report

PROJECT TITLE: 25-021 BSEE POCS Decommissioning Study

DOCUMENT DATE: 5/18/2026 REVISION: 3
BSEE CONTRACT: 140E0125P0021 PAGE: 110

APPENDIX G — SHELL MOUND REMOVAL

At the request of BSEE, a removal cost estimate for shell mounds that are believed to be present at all
the POCSR platforms has been prepared as follows. This cost estimate is based on varied assumptions,
incomplete data, and without industry standard removal methodology. This estimate is also limited by
unclear regulatory requirements for shell mound removal. As discussed in this section, the 2023 PEIS
Record of Decision (ROD) is not explicit in determination if shell mound removal is mandated.

Shell mounds are accumulations of biofouling organisms (primarily mussel shells and barnacles), natural
sediment, and, in many cases, historic drill cuttings and drilling mud that have settled on the seafloor
beneath and immediately surrounding offshore oil and gas platforms over decades of operation. The
following is a characterization of shell mounds at all 23 POCSR platforms, evaluation available
dimensional and volumetric data, and proposed removal methodology based on the most current
technical planning documents.

G.1 INTRODUCTION

Shell mounds have been confirmed at 17 of the 23 POCSR platforms through direct survey or sampling,
including submersible video transects conducted by Goddard & Love (MMS 2007-007; Bull. Marine Sci.
86(3), 2010), multibeam hydrographic surveys by MEC Analytical Systems/Sea Surveyor, Inc. (2003), and
biological sampling reported by Page & Dugan (OCS Study MMS 2005-001, February 2005). For the
remaining 6 platforms (A, B, Habitat, Henry, Heritage, and Hillhouse), shell mound formation is
anticipated on the basis of operational history, but specific survey data has not been identified in the
reviewed literature.

Mound dimensions and volumes vary considerably across the inventory, reflecting differences in water
depth, platform age, organism productivity, and historical drilling activity. Shallow-water platforms tend to
have larger, better-defined mounds: Platform Gina at 95 ft water depth has a measured volume of
approximately 4,200 cubic yards, while Platforms Hogan and Houchin at 154 and 163 ft water depth are
estimated at 8,000 to 16,000 cubic yards each based on published footprint and height measurements. In
deeper federal waters, mound volumes generally decrease, with some platforms exhibiting multiple small,
poorly defined features rather than a single cone-shaped mound.

Among the site clearance obligations that arise upon platform removal, the presence of shell mounds
beneath and around each platform structure is an increasingly prominent regulatory and engineering
consideration. Shell mounds are not uniformly addressed under federal decommissioning regulations.
Nevertheless, understanding the nature, extent, and potential removal methodology for these features is
essential to complete decommissioning planning, particularly given the 2023 Pacific Region
Programmatic Environmental Impact Statement (PEIS) Alternative 1 call for complete removal of
obstructions.

The removal approach is informed by publicly available shell mound data, and concurrent removal
methodology proposals for the 23 POCSR platforms. At the time of writing, significant assessment and
evaluation has been conducted for a platform in state-waters with a potential requirement for the removal
of a shell mound at its base. This assessment and evaluation represents the most technically developed
precedent for POCSR-comparable conditions.

Platform decommissioning in the POCSR is governed principally by 30 CFR Part 250, Subpart Q
(Decommissioning Activities), which requires the removal of platforms, equipment, and subsea
obstructions that would interfere with commercial navigation or fishing. The 2023 PEIS Record of
Decision (ROD) selected Alternative 1 — Proposed Action as the preferred approach, calling for the
complete removal of platforms, conductors, pipelines, and subsea infrastructure. However, the ROD
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explicitly states that it “does not by itself authorize or impose requirements on decommissioning activities
on the POCS,” and site-specific requirements are to be determined through individual future NEPA
reviews.

Shell mounds are not explicitly enumerated as a mandatory removal item under Alternative 1, and their
regulatory status remains subject to site-specific NEPA review and coordination with state agencies
(including the California State Lands Commission and California Coastal Commission where applicable).
The ROD’s discussion of shell mounds in the context of alternatives involving infrastructure left in place
underscores the importance of mound characterization when making final disposition decisions.

G.2 SHELL MOUND DESCRIPTION AND CHARACTERISTICS

Shell mounds at offshore oil and gas platforms are the product of two distinct but interrelated processes
that have occurred concurrently over the operational lifetimes of the platforms. The first is the
accumulation of drill cuttings and drilling muds discharged to the seafloor during well drilling operations.
From the late 1950s through the early 1970s, regulatory practice permitted the direct seafloor discharge
of cleaned drill cuttings and water-based drilling muds from platforms on both state and federal leases.
During this period, the drilling muds used commonly contained polychlorinated biphenyls (PCBs), metals,
polycyclic aromatic hydrocarbons (PAHs), and hydrocarbons, which settled beneath each platform to form
an initial mounded deposit of contaminated material.

The second process is the biological colonization of the platform substructure and the subsequent fall of
encrusting organisms to the seafloor. California offshore platforms support exceptionally dense
populations of blue mussels, barnacles, and other fouling invertebrates on their submerged structural
members. Over decades of platform operation, these organisms grow, die, detach, or are cleaned from
the jacket member surfaces, and fall to the seafloor beneath the platform, accumulating as a shell hash
layer on top of and surrounding the underlying drill-mud-and-cuttings core. This outer biogenic layer is
composed primarily of empty mussel shells intermixed with natural marine sediment and is typically 1 to 7
feet thick at its deepest points at the mound crest. The result is a two-layer structure: an inner core of
contaminated drill waste overlaid and partially encapsulated by an outer layer of biogenic shell material.

Over time, natural sedimentation further modifies the mound profile, progressively burying the lower
portions of the mound and contributing to the apparent stability observed in long-term bathymetric
monitoring of the former 4H platform sites (Hazel, Hilda, Heidi, and Hope), where geophysical surveys
conducted between 1996 and 2021 showed no evidence of slope failure and a consistent mound
topography despite multiple physical disturbances.

Shell mounds in the POCSR generally take one of two forms depending primarily on water depth and the
magnitude of associated biofouling productivity:

Single, well-defined mound — Characteristic of platforms in shallow to moderate water depths
(approximately 95 to 320 ft). These mounds rise as a broadly conical or flat-topped feature directly
beneath the platform structure, with a discernible crest, sloping flanks, and a relatively well-defined base
perimeter at the surrounding seafloor. The apex of the mound is typically located within the platform
footprint, often beneath the center of the conductor bay.

Multiple small, poorly defined mounds — Characteristic of deeper-water platforms (generally greater than
500 ft water depth) or platforms with lower biofouling productivity. These platforms exhibit several discrete
small mounds rather than a single large feature, often described as having no clear apex or perimeter.
Platforms Gail (739 ft), Harmony (1,198 ft), Hondo (842 ft), and Hermosa (603 ft) all display this multi-
mound character.
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Across the full POCSR inventory surveyed by MEC/Sea Surveyor (2003) using multibeam hydrographic
methods, mound heights ranged up to approximately 28 feet, and mound footprints extended up to
approximately 85,700 square feet. Volumes ranged from less than 500 to approximately 12,500 cubic
yards across the federal OCS platform inventory.

Shell mounds support distinct and productive benthic communities that differ significantly from the
surrounding soft-sediment seafloor. Goddard & Love (2010) documented diverse assemblages of mobile
macroinvertebrates at all 15 platforms surveyed, including sea stars, sea urchins, sea cucumbers, rock
crabs, spiny lobsters, and octopus. The hard substrate provided by shell hash layers supports both
encrusting and mobile species, effectively creating an artificial reef complex on the seafloor.

The contaminated drill-mud core within each shell mound presents a latent environmental concern.
Studies of the 4H platform mounds conducted through 2023 have found trace concentrations of PCBs,
PAHSs, metals, and barium in mound sediment cores. However, 2006 site studies concluded that chemical
contaminants in the 4H mounds are not presently being remobilized into the overlying water column, and
that without large physical disturbance, the contaminants will likely remain sequestered by the overlying
shell-hash layer and accumulating natural sediments.

The primary environmental risk associated with shell mound removal is the disruption of contaminated
sediments during excavation. Both the U.S. Army Corps of Engineers and the Central Coast Regional
Water Quality Control Board raised concerns during the 2003 EIR/EA process for the 4H platform
mounds, specifically regarding the risk of introducing PCBs and other contaminants into the water column
through clamshell dredging. Removal operations must therefore employ sediment containment measures,
use sealed hopper barges, and develop turbidity monitoring and contingency plans in coordination with
applicable regulatory agencies.

G.3 DATA SOURCES AND SURVEY METHODS

Shell mound presence and physical characteristics for some of the 23 POCSR platforms have been
established through several independent survey programs conducted between 1997 and 2023:

e  Multibeam Hydrographic Survey (MEC/Sea Surveyor, 2003): The primary source for platform-specific
mound dimensions across the POCSR platform inventory. This survey used multibeam sonar to
generate bathymetric contour maps and cross-sectional profiles of mound features at 16 platforms,
covering the Santa Barbara Channel and Santa Maria Basin.

e Submersible Video Transects (Goddard & Love, 1997-2005): Delta-class submersible video
documentation of shell mound features at 15 POCSR platforms, providing confirmation of mound
presence and qualitative description of benthic communities. That survey did not systematically report
dimensional data.

e Biological Sampling (Page & Dugan, 2000-2001): SCUBA and trap-based transect sampling at active
state-water platforms Gina, Hogan, and Houchin, providing footprint dimensions and mound heights
measured from de Wit (2001) and MEC (2003).

e Platform Gina Characterization (BOEM, 2007): Detailed physical and chemical characterization of the
Platform Gina shell mound, providing the only published measured volume in the POCSR inventory
(~4,200 cubic yards).

Six platforms (A, B, Habitat, Henry, Heritage, and Hillhouse) have not been covered by published shell
mound surveys in the reviewed literature. Shell mound formation is anticipated at these platforms based
on their operational history and the universal presence of biofouling on all California offshore platform
structures.
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G.4 AVAILABLE SHELL MOUND DATA

The following subsections present the available shell mound data for each of the 23 POCSR platforms, A
consolidated summary table follows on Table G-1.

Platforms A, B, and C are platforms in the Santa Barbara Channel standing at water depths of 188, 190,
and 192 feet respectively. Platform C was confirmed to have a shell mound through Goddard & Love
(2010) submersible transects conducted in 2000. Platforms A and B fall within the same water depth
range and are anticipated to have similar mound characteristics; however, no published dimensional data
was identified for any of these three platforms individually.

Gilda (205 ft) has a single, clearly defined shell mound approximately 22 feet in elevation at its apex,
centered along the western edge of the platform. This is the tallest mound reported for the shallow-water
Santa Barbara Channel platforms and is notable for its offset position relative to the platform centerline,
which may reflect asymmetric biofouling or the lateral position of drilling activities. Full footprint
dimensions were not individually reported in the MEC/Sea Surveyor (2003) survey, and the total volume
is not calculable from available data.

Grace (318 ft) has a shell mound centered on the northwest corner of the platform, with portions of the
mound extending laterally beyond the platform footprint. This lateral extent indicates a substantial mound
that may pose access constraints for jacket removal. Specific height and volume data are not published in
the reviewed literature.

Gail (739 ft) is the best-characterized deep-water platform with respect to individual mound dimensions.
The MEC/Sea Surveyor (2003) survey documented four discrete small mounds beneath and adjacent to
Platform Gail: two approximately 3 feet in height (one with a base of approximately 40 by 60 feet) and two
approximately 2 feet in height (with bases of approximately 20 by 70 feet and 25 by 50 feet). Using an
elliptical cone approximation described in Section 12.4.4.1, the total volume of all four mounds is
estimated at approximately 190 cubic yards — consistent with the lower end of the MEC (2003) reported
range and characteristic of small, dispersed features at greater depths.

Platforms Harmony (1,198 ft) and Hondo (842 ft) exhibit multiple small, poorly defined mounds as
confirmed by Goddard & Love (2010). At these depths, biofouling organism productivity is substantially
reduced compared to shallower platforms, and the resulting mound features are less coherent. The
volumes at these depths are expected to fall in the lower portion of the published range.

Platform Heritage (1,075 ft) has not been covered by published shell mound surveys. At its depth, mound
features similar to those observed at Harmony and Hondo are anticipated.

Platforms Edith (161 ft), Ellen (265 ft), Elly (255 ft), and Eureka (700 ft) were all confirmed to have shell
mounds through Goddard & Love (2010) submersible transects. Edith was surveyed in 1998, while Ellen,
Elly, and Eureka were surveyed in 2005. Individual mound dimensions were not systematically reported
for any of these platforms in the available literature. Edith, at 161 ft, is the shallowest of the four and is
likely to have a more substantial, well-defined mound compared to the deeper platforms. Eureka, at 700
ft, falls in the depth range associated with smaller, less coherent mound features.

Gina (95 ft) has the most detailed characterization of any POCSR platform, documented in the BOEM
(2007) study. The mound footprint is approximately 148 by 207 feet with a height of 12.8 feet, and the
total volume is measured at approximately 4,200 cubic yards. Mound composition includes shell hash,
sediment, and drill cuttings. Despite its comparatively shallow relief, Gina’s mound represents a
substantial volume of material for a single platform.

Hogan (154 ft) has a well-defined shell mound with a footprint of approximately 78 by 78 meters (256 by
256 feet) and a height of 7.8 meters (25.6 feet), measured by trap and transect sampling during 2000—
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2001 (Page & Dugan, OCS Study 2005-001). Using the elliptical cone volume model described in section
G.5, the estimated volume is approximately 8,000 to 16,000 cubic yards — among the largest in the
POCSR inventory. The wide estimated volume range reflects the sensitivity of cone-based estimates to
assumed base shape.

Houchin (163 ft) has a similarly substantial mound: footprint 276 by 276 feet, height 20.7 feet. Estimated
volume using the same cone model is approximately 8,000 to 15,000 cubic yards. Together, Hogan and
Houchin represent the largest anticipated shell mound removal volumes in the POCSR inventory.

Platforms Habitat (290 ft), Henry (173 ft), and Hillhouse (190 ft) have not been covered by published shell
mound surveys. All three are platforms with documented biofouling communities. Shell mounds are
anticipated at each location, but no defined dimensional data appears in the reviewed literature.

Hidalgo (430 ft) was surveyed multiple times (1997-2001, 2004-2005), as were Harvest (675 ft, 1997—
2000 and 2004), Hermosa (603 ft, 1997—-2000 and 2004), and Irene (242 ft, 1997-2001 and 2004—-2005).
All four were confirmed to have shell mounds through Goddard & Love (2010) surveys. Hermosa exhibits
multiple small, poorly defined mounds consistent with its intermediate depth, while Harvest, Hidalgo, and
Irene likely have more discrete mound features. Individual dimensional data are not published in the
available literature for any of these platforms, and volumes fall within the MEC (2003) range of less than
500 to 12,500 cubic yards.

Table G-1 shows the consolidated available shell mound data for all 23 POCSR platforms.
Table G-1 — POCSR Shell Mound Inventory

WL Est. Volume
Platform Depth Shell Mound Height (ft) Footprint ’ Primary Source
(cu yds)
(t)
A 188 Confirmed N/D N/D N/D Goddard & Love
(2010)
B 190 Confirmed N/D N/D N/D Goddard & Love
(2010)
(o8 192 Confirmed N/D N/D N/D Goddard & Love
(2010)
Edith 161 Confirmed N/D N/D N/D Goddard & Love
(2010)
Ellen 265 Confirmed N/D N/D N/D Goddard & Love
(2010)
Elly 255 Confirmed N/D N/D N/D Goddard & Love
(2010)
Eureka 700 Confirmed N/D N/D N/D Goddard & Love
(2010)
Gail 739 Confirmed 2-3 Four ~190 MEC/Sea Surveyor
discrete (2003)
mounds;
bases 20—
70 ft
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Water Est. Volume
Platform Depth Shell Mound Height (ft) Footprint . Primary Source
(cu yds)
(ft)
Gilda 205 Confirmed ~22 Centered on N/D MEC/Sea Surveyor
west edge (2003)
of platform
Gina 95 Confirmed 12.8 148 x 207 ft ~4,200 BOEM (2007)
Grace 318 Confirmed N/D NW corner; N/D MEC/Sea Surveyor
portions (2003)
extending
outside
platform
footprint
Habitat 290 Anticipated N/D N/D N/D Not yet surveyed
Harmony 1,198 Confirmed N/D Multiple N/D Goddard & Love
small, poorly (2010)
defined
Harvest 675 Confirmed N/D N/D N/D Goddard & Love
(2010)
Henry 173 Anticipated N/D N/D N/D Not yet surveyed
Heritage 1,075 Anticipated N/D N/D N/D Not yet surveyed
Hermosa 603 Confirmed N/D Multiple N/D Goddard & Love
small, poorly (2010)
defined
Hidalgo 430 Confirmed N/D N/D N/D Goddard & Love
(2010)
Hillhouse 190 Anticipated N/D N/D N/D Not yet surveyed
Hogan 154 Confirmed 25.6 256 x 256 ft ~8,000— Page & Dugan (OCS
(78 x 78 m) 16,000 2005-001)
Hondo 842 Confirmed N/D Multiple N/D Goddard & Love
small, poorly (2010)
defined
Houchin 163 Confirmed 20.7 276 x 276 ft ~8,000- Page & Dugan (OCS
15,000 2005-001)
Irene 242 Confirmed N/D N/D N/D Goddard & Love
(2010)
Notes:

e N/D = Not determined; no dimensional data available in reviewed literature.
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o “Anticipated” indicates mound formation expected based on operational history but not confirmed by
published survey.

¢ Volume estimates for Hogan and Houchin based on elliptical cone model applied to published
footprint and height data (Page & Dugan, 2005); actual volumes may differ.

e Platform Gina volume is measured (BOEM, 2007).

e Platform Gail volume calculated from MEC (2003) dimensions.

G.5 VOLUME ESTIMATION METHOD

Shell mound volumes in the POCSR inventory have been established through three methods: (1) direct
measurement from multibeam bathymetric surveys with volumetric integration, (2) calculation from
published physical dimensions using geometric models, and (3) estimation from published literature
ranges for platforms with no individual data.

For platforms where only height and footprint dimensions are available (Hogan and Houchin), an elliptical
cone volume model is applied:

V=(m/3)xaxbxh

where a and b are the semi-axes of the elliptical footprint (half of the reported width and length
dimensions) and h is the measured mound height. This formula estimates the volume of a perfect cone
with an elliptical base and represents an upper bound since actual mounds do not extend to a perfect
apex. A range is provided to reflect the uncertainty in mound geometry.

For Platform Gail, individual mound volumes are calculated using the same cone formula applied to the
four discrete mounds documented by MEC/Sea Surveyor (2003), with each mound modeled as an
elliptical cone. The total for all four mounds is approximately 190 cubic yards.

For platforms where neither measurements nor dimensions are available, the MEC/Sea Surveyor (2003)
range of less than 500 to 12,500 cubic yards is cited as the applicable envelope. The lower end of this
range is most likely for deep-water platforms (greater than 600 ft) with multiple small mounds; the upper
end applies to shallow-water platforms with significant biofouling.

G.6 PROPOSED SHELL MOUND REMOVAL METHODOLOGY

The proposed removal methodology for shell mounds is adapted from similar analysis and evaluations of
a platform located in state-waters. While the subject platform is not a POCSR study platform, the project
is the most technically current and thoroughly planned shell mound removal effort for a California offshore
platform, and its methodology is directly applicable to POCSR platform conditions.

Two primary excavation methods are proposed, both deployed from a light derrick barge positioned over
the platform site. Both methods discharge excavated material to a sealed hopper barge, which transports
the material to an approved port facility for onshore processing and final disposition. The two methods
may be used in combination, depending on mound consistency, material composition, and operational
efficiency.

The first removal method employs a high-capacity submersible dredge pump system (such as the Toyo
submersible pump or equivalent) deployed from the light derrick barge by crane to the seafloor surface of
the shell mound. The pump system uses a combination of hydraulic agitation and suction to excavate
shell material, drill cuttings, and natural sediment from the mound and discharge it as a slurry upward
through a flexible hose to the surface, where it is discharged directly into the sealed cargo hold of the
hopper barge moored alongside.
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The submersible dredge pump is lowered to the mound surface and moved systematically across the
mound footprint, working from the mound perimeter inward toward the apex. The excavation pattern is
directed to expose the underlying seafloor progressively, with the operator monitoring the operation via
ROV video feed to confirm clearance and avoid interference with the remaining jacket structure. The
pump system is capable of high production rates in unconsolidated shell hash and soft sediment and is
particularly well-suited to the biogenic outer layer of the mound.

Advantages of the submersible dredge pump approach include:

¢ High volumetric production rate, particularly in the shell hash and soft sediment outer layer.

e Continuous discharge stream, minimizing crane cycle time and hopper barge turnaround.

o Effective penetration of loose, unconsolidated shell material.

¢ Reduced physical disturbance of the mound perimeter compared to bucket operations, which may
reduce turbidity.

Limitations include reduced effectiveness in dense, consolidated drill mud or hardened cuttings layers in
the mound interior, and the requirement for careful pump positioning relative to the remaining jacket
structure to avoid hose entanglement or equipment damage. The effectiveness of this type of excavation
is reduced as water depth increases. This method is not recommended for shell mound removals in
greater than 300FSW.

The second removal method uses an environmental clamshell bucket (also known as an environmental
clam bucket) suspended from the crane on the light derrick barge to mechanically excavate shell mound
material. Environmental clamshell buckets are specially designed for dredging in sensitive environments:
they feature closed, watertight jaws that seal tightly upon closure, preventing release of the captured
material and minimizing turbidity by containing the excavated material within the bucket during the full lift
cycle.

The bucket is lowered to the mound surface, closed to capture a quantity of shell, sediment, and drill-mud
material, raised to the surface, swung over the cargo hold of the hopper barge, and then opened to
discharge the material. Environmental clamshell buckets are available in a range of capacities, and the
appropriate size is selected based on the mound material consistency, the hopper barge and deck barge
configuration.

Advantages of the environmental clamshell bucket approach include:

Effective at penetrating denser or more consolidated material in the drill-mud core layer.
Lower turbidity generation compared to open-jaw dredge operations.

Better-defined excavation boundaries, allowing precise removal of targeted mound areas.
Suitable for work in confined areas near remaining jacket structure.

Limitations include lower production rates compared to the pump system, greater sensitivity to sea state,
and potential for incomplete capture in very coarse, loose shell material.

Both removal methods require a light derrick barge as the primary work platform, anchored in four-point
mooring depending on water depth and vessels selected. The light derrick barge provides the crane
capacity needed to deploy the dredge pump system or clamshell bucket and to reposition equipment
across the mound footprint. A sealed hopper barge is moored alongside the derrick barge to receive the
excavated material and accompanying seawater.

The typical marine spread for a shell mound removal operation would include:

e One light derrick barge (crane capacity 150-300 tons) with either a submersible pump system or
environmental clamshell bucket (or both, for sequential use).
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o One or two sealed hopper barge(s) for material transport to port.

e One tugboat for barge towing and positioning.

e One ROV support spread for real-time mound visualization and clearance verification.
e One crew boat for personnel transfer and logistics support.

Once the hopper barge cargo hold is filled with excavated shell mound material and accompanying
seawater, the barge is sealed and towed by tugboat to the designated port facility. Natural separation of
the shell and sediment material from the captured seawater begins during transit: the denser solids settle
to the bottom of the cargo hold, and a layer of relatively clear seawater overlies the settled material upon
arrival at the port.

At the receiving port facility, the following processing sequence is executed:

o Seawater Decanting: Upon docking, seawater overlying the settled solids in the cargo hold is
suctioned off through a portable filter system. The filtered water is polished to meet the quality
requirements for disposal at a local wastewater treatment plant. The treated water may be trucked to
an approved offsite wastewater processor for licensed treatment, or pumped directly into an approved
sewer pipe for treatment by the local wastewater utility, subject to pre-approval and permitting from
the utility and regulators

o Solid Material Offloading: Following water decanting, equipment operating from the dock (one or
more excavators, or cranes with clam buckets) will offload the remaining shell, sediment, and drill-
cutting material from the hopper barge hold. Equipment is selected based on the material consistency
and the dock layout.

e Material Containerization: The recovered biomass (shell hash and marine growth debris) and
sediments are placed in sealed roll-off containers or similar certified containment for transport to an
approved disposal facility. Material that can be confirmed as free of regulated hazardous waste
constituents above applicable thresholds may be disposed of at a permitted landfill or composting
facility.

e Water Quality Verification: Prior to discharge, the filtered and treated seawater is tested to confirm
that concentrations of PCBs, metals, PAHs, and other regulated constituents are below applicable
limits. The final disposition approach for the water stream (local sewer, permitted treatment facility, or
NPDES-permitted direct discharge) depends on the constituent concentrations and the regulatory
framework at the receiving facility.

e Detailed methodologies and procedures for underwater excavation, the transportation of spoils, the
processing of solids and water, the layout of receiving-site infrastructure, turbidity monitoring
protocols, and contaminant management will be developed and documented in the Project Work and
Safety Plan (PWSP) for each individual platform decommissioning project. The final disposition
approach for recovered seawater will depend on constituent concentrations measured in
representative samples, the treatment capacity of the local wastewater utility, and the terms of any
applicable discharge permit.

The most significant environmental risk associated with shell mound removal is the disruption of
contaminated sediments from the drill-mud-and-cuttings core into the water column during excavation.
Both the U.S. Army Corps of Engineers and the Central Coast Regional Water Quality Control Board
raised formal concerns about this risk during the 2003 EIR/EA review process for the 4H platform
mounds, noting that clamshell dredging can generate turbidity plumes and suspend PCBs, metals, and
PAHs that have otherwise remained sequestered in the mound for decades.

The use of environmental clamshell buckets, which close tightly prior to lifting, substantially reduces the
turbidity generation compared to open-jaw dredge operations. The submersible dredge pump method,
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while more efficient volumetrically, may generate a more continuous turbidity plume at the excavation

face.

G.7 COST ESTIMATE

The cost model is derived from similar shell mound removal work being assessed and evaluated for a
platform in 211FSW and with 7,888 cubic yards of a biomass to be removed. Table G-3 below provides a
range of volumes; high, medium, low for each shell mound. This volume is the basis for removal cost
estimates. The estimated durations and cost ranges are shown in Table G-2.

Table G-2 — Shell Mound Removal Volume

PI; ;2 rem \I;V:;:: Sh:lrle ':I:r:‘tn d Est.:lot:':’ume Est.h;l:(:flme Est.l-::;:]ume
(ft) (cubic yards) (cubic yards) | (cubic yards)
A 188 Confirmed — MEC 3,000 6,000 12,500
B 190 Confirmed — MEC 3,000 6,000 12,500
C 192 Confirmed — MEC 3,000 6,000 12,500
Edith 161 Confirmed — MEC 4,000 8,000 12,500
Ellen 265 Confirmed — MEC 1,500 3,000 6,000
Elly 255 Confirmed — MEC 1,500 3,000 6,000
Eureka 700 Confirmed — MEC 300 750 2,000
Gail 739 Confirmed — Measured 150 190 250
Gilda 205 Confirmed — Partial Dims 2,500 5,000 8,000
Gina 95 Confirmed — Measured 4,200 4,200 4,200
Grace 318 Confirmed — Partial Dims 1,500 3,000 6,000
Habitat 290 Anticipated — No Survey 1,500 3,500 6,000
Harmony 1,198 Confirmed — Small Mounds 100 300 750
Harvest 675 Confirmed — MEC 300 1,000 2,500
Henry 173 Anticipated — No Survey 4,000 8,000 12,500
Heritage 1,075 Anticipated — No Survey 100 300 750
Hermosa 603 Confirmed — Small Mounds 300 750 1,500
Hidalgo 430 Confirmed — MEC 750 1,500 3,000
Hillhouse 190 Anticipated — No Survey 3,000 6,000 12,500
Hogan 154 Confirmed — Measured 8,000 12,000 16,000
Hondo 842 Confirmed — Small Mounds 200 500 1,000
Houchin 163 Confirmed — Partial Dims 8,000 11,500 15,000
Irene 242 Confirmed — MEC 1,500 3,000 6,000
Table G-3 — Shell Mound Removal Duration and Cost Estimate Range
Removal | Removal Removal
Platform Duration Duration Duration Removal Removal Removal
Name Low (in Med. (in High (in Cost Cost CPSt
Days) Days) Days) Low Med. High
A 8 16 32 $1,811,300 $3,387,500 $6,590,700
B 8 16 32 $1,811,300 $3,387,500 $6,590,700
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Removal Removal Removal
Platform Duration | Duration Duration Removal Removal Removal
Name Low (in Med. (in High (in Cost Cost CPSt
Days) Days) Days) Low Med. High
Cc 8 16 32 $1,811,300 $3,387,500 $6,590,700
Edith 11 21 32 $2,389,700 $4,385,400 $6,590,700
Ellen 5 8 16 $1,182,100 $1,811,300 $3,387,500
Elly 5 8 16 $1,182,100 $1,811,300 $3,387,500
Eureka 5 5 6 $1,060,400 $1,106,100 $1,391,800
Gail 5 5 5 $1,045,200 $1,049,300 $1,055,400
Gilda 7 13 21 $1,601,500 $2,809,100 $4,385,400
Gina 11 11 11 $2,410,000 $2,410,000 $2,410,000
Grace 5 8 16 $1,182,100 $1,811,300 $3,387,500
Habitat 5 9 16 $1,182,100 $2,021,000 $3,387,500
Harmony 5 5 5 $1,040,100 $1,060,400 $1,106,100
Harvest 5 5 7 $1,060,400 $1,131,400 $1,601,500
Henry 11 21 32 $2,389,700 $4,385,400 $6,590,700
Heritage 5 5 $1,040,100 $1,060,400 $1,106,100
Hermosa 5 $1,060,400 $1,106,100 $1,182,100
Hidalgo 5 $1,106,100 $1,182,100 $1,811,300
Hillhouse 8 16 32 $1,811,300 $3,387,500 $6,590,700
Hogan 21 31 41 $4,385,400 $6,381,000 $8,376,700
Hondo 5 5 5 $1,050,300 $1,080,700 $1,131,400
Houchin 21 30 39 $4,385,400 $6,171,300 $7,957,300
Irene 5 8 16 $1,182,100 $1,811,300 $3,387,500
Totals 179 272 430 $39,180,40 $58,134,900 $89,996,800

Due to the various assumptions, limited data, technical, and methodological precedents related to shell
mound removal, a confidence range has been established. The basis for volumetric estimate is used to
determine the confidence level.

Confidence Intervals:

High — Full measurements of dimensions

Medium — Partial measurement of dimensions
Low-Medium — Platform criteria (age, water depth, geographic region, etc.) aligns with quoted range
of shell mound volumes and is analogous to other platforms
Low — No survey data and limited analogous data

Table G-4 below describes the shell mound volume confidence interval for volume estimates.

Table G-4 — Shell Mound Volume Calculation Confidence

Platform

Water Depth (ft)

Volume Estimate Basis

Confidence

A

188

MEC (2003) range; Goddard & Love (2010);
depth-analogous to Platforms B & C

only

Low-Medium — MEC range
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Platform Water Depth (ft) Volume Estimate Basis Confidence
B 190 MEC (2003) range; Goddard & Love (2010); Low-Medium — MEC range
depth-analogous to Platforms A & C only
c 192 MEC (2003) range; Goddard & Love (2010) t‘;}';"v'ed'“m ~MEC range
Edith 161 MEC (2003) range; Goddard & Love (2010); Low-Medium — MEC range
depth-analogous to Houchin (163 ft) only
MEC (2003) range; Goddard & Love (2010); Low-Medium — MEC range
Ellen 265
moderate depth only
Ell 255 MEC (2003) range; Goddard & Love (2010); Low-Medium — MEC range
v depth-analogous to Ellen (265 ft) only
Eureka 700 MEC (2003) range; Goddard & Love (2010); Low-Medium — MEC range
deep — smaller mounds expected only
. MEC/Sea Surveyor (2003): four small discrete High — measured
Gail 739 . .
mounds; volume calculated ~190 cu yds dimensions
Gilda 205 MEC (2003): ~22 ft mound height confirmed; Medium — partial survey
footprint inferred; Goddard & Love (2010) data
Gina 95 BOEM (2007): measured volume 4,200 cu yds; High — measured
Page & Dugan, OCS Study MMS 2005-001 dimensions
Grace 318 MEC (2003): NW-corner mound noted; extends Medium — partial survey
beyond platform footprint; MEC range data
Habitat 290 No survey; !nferred from d.epth; gas-only Low — no survey data;
platform (minimal drill cuttings expected) analogy only
Harmony 1198 MEC (2003): multiple srpgll poo.rly deflned Low-Medium — deep, small
mounds; very deep — minimal biofouling mounds
Harvest 675 MEC (2003) range; Goddard & Love (2010); Low-Medium — MEC range
deep platform only
Hen 173 No survey; inferred from depth; comparable to Low — no survey data;
b Edith (161 ft) and Houchin (163 ft) analogy only
Heritage 1075 No survey; very deep; inferred analogous to Low — no survey data;
Harmony (1,198 ft) analogy only
Hermosa 603 MEC (2003): multiple small poorly defined Low-Medium — deep, small
mounds; deep platform mounds
Hidalgo 430 MEC (2003) range; Goddard & Love (2010); Low-Medium — MEC range
moderate-deep only
. No survey; inferred from depth; depth-analogous | Low — no survey data;
Hillhouse 190 to Platform C (192 ft) analogy only
Hogan 154 Page & Dugan, OCS Study MMS 2005-001; High — measured
9 measured dimensions 256x256 ft footprint dimensions
Hondo 842 MEC (2003): multiple small poorly defined Low-Medium — deep, small
mounds; very deep platform mounds
Houchin 163 Page & Dugan, OCS Study MMS 2005-001; Medium — partial survey
measured dimensions 276x276 ft footprint data
Irene 242 MEC (2003) range; Goddard & Love (2010); Low-Medium — MEC range

moderate depth

only
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G.8 COST MODEL ASSUMPTIONS:

For the purposes of this study, the applied removal rate of shell mound biomass and water is 394.4
cubic yards per day. This removal rate is impacted by water depth, total removal volumes and
removal method used: jet pump or clamshell bucket.

There is clear vertical access to the shell mound for removal

The data shows shell mounds in deep water (>400ft) are mostly in a multiple mound formation with
very poor dome shaped geometry. Volume estimates for these platforms are most likely widely
varied.

The cost estimates do not include pre-removal surveys

The full extent of regulatory permitting is unknown and permitting costs are not included in the
estimates.

The volume estimate basis and confidence are derived from the existence and quality of publicly
available data and reviewed literature. For instances where no historical survey information is
available, analogues were used. These analogues are based on water depth and platform age.
Actual volumes for each platform must be established through pre-removal multibeam hydrographic
surveys. The wide uncertainty range reflects the limited dimensional data available for most of the
platform inventory.

Seawater recovered during dredging operations would add an estimated 1.6 times the solids volume
(60/40) seawater-to-solids ratio.
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APPENDIX H — COMPARISON OF DECOMMISSIONING COSTS BY STUDY YEAR

The figures in this appendix show a comparison in total costs by study year, campaign summaries, and phase specific cost visualizations.

Cost of Decommissioning by Phase by Study Year
(in $UsD)

Study Year @2016 @ 2020 @ 2025

$500.00M
$400.00M
$300.00M
5200.00M
N .
so00m e h ‘ e e
HLY Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable Preservation Project Mgt & Site Clearance  Transportation Weather well
Mob/Demob Provision Regulatory Removal Decom and Planning and Disposal Contingency Abandonment
Maintenance
Decom Phase
Study Year HLV Misc. Work Permitting & Pipeline Platform Prep Platform Power Cable Preservation and  Project Mgt &  Site Clearance  Transportation Weather well
Mob/Demob Provision Regulatory Decom Removal Decom Maintenance Planning and Disposal Contingency Abandenment
-
2025 342,757,800 $200,380,400 524,953,500 $33,371,000 $22,807,700 $492,162,000 56,368,600 5254,452,700 $104,872,900 $19,123,200 $104,554,700 $116,589,500 $335,317,300
2020 $50,712,500 $182,572,100 $17,856,000 $44,190,000 $66,899,000 $433,607,600 512,752,100 §97,371,600 $14,924,600 $286,128,000 $86,856,500 $340,787,800
2016 $108,900,000 $116,472,620 $27,300,000 $60,589,002 $55,393,271 $457,815,614 514,444,841 §70,578,081 $25,624,000 $181,064,473 580,132,629 $268,359,297

Figure H-1 — Cost of Decommissioning by Phase by Study Year
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Cost of Decommissioning Tasks by Study Year for Platform A
(in $ USD)

Study Year @2016 @2020 @ 2025

$35.00M
$30.00M
$25.00M
$20.00M
$15.00M
$10.00M
- J
h [ -. =il J _l
$0.00M — [ T
HLV Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable  Preservation and Project Mgt &  Site Clearance  Transportation Weather well
Mob/Demob Provision Regulatory Removal Decom Maintenance Planning and Disposal Contingency Abandonment
Decom Phase
Study Year HLV Mob/Demab Misc. Wark Permitting & Pipeline Decom  Platform Prep Platform Power Cable Preservation and Project Mgt &  Site Clearance  Transportation Weather well
Provision Regulatory Removal Decom Maintenance Planning and Disposal Contingency Abandonment
hd
2025 42,036,100 $9,539,400 41,066,700 $1,985,100 $394,100  $7,368,700 $248,300  $18,856,000  $5,215,700 $552,000  $1,098,900  $3,206,500  $32,656,600
2020 41,704,400 $5,656,000 $657,000 $3,125,100 §1,653,500 $6,983,100 $164,100 $3,016,500 $566,800  $5,808,600  $1,562,100  $18,748,400
2016 43,762,000 $3,065,755 $1,180,645 $3,819,491 §1,093,371  $3,377,304 $180,575 $1,734,141 $884,000  $2,705,838  $2,043,837  $12,322,021

Figure H-2 — Cost of Decommissioning Tasks by Study Year — Platform A
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Cost of Decommissioning Tasks by Study Year for Platform B
{in $ USD)

Study Year @2016 @2020 @ 2025

$30.00M
525.00M
$20.00M
$15.00M
$10.00M
N ‘
$0.00M . —— I
HLV Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable  Preservation and Project Mgt & Site Clearance  Transportation Weather well
Mob/Demob Provision Regulatory Removal Decom Maintenance Planning and Disposal Contingency Abandonment
Decom Phase
Study Year HLY Mob/Demob Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable Preservation and Project Mgt &  Site Clearance  Transportation Weather well
Provision Regulatery Removal Decom Maintenance Planning and Disposal Contingency Abandonment
-
2025 52,036,100 58,569,600 $1,066,700 52,074,300 $401,200  $7,371,500 $17,974,000  $4,485,100 $554,600 $1,113,700 52,745,500 524,532,600
2020 $1,704,400 55,585,400 $657,000 51,000,800 51,659,800 56,988,800 $164,100 $2,978,900 $566,800 45,546,300 41,551,600 520,652,200
2016 43,762,000 52,834,988 $1,069,808 $864,193 51,093,371 53,377,304 §180,575 31,564,700 $884,000 41,798,393 31,889,992 $13,159,313

Figure H-3 — Cost of Decommissioning Tasks by Study Year - Platform B
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Cost of Decommissioning Tasks by Study Year for Platform C
{in $ USD)

Study Year @2016 @2020 @2025

$20.00M
515.00M
510.00M
55.00M I
<0 cou h J e . ‘ N J [~ l -I
HLV Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable  Preservationand Project Mgt & Site Clearance  Transportation Weather well
Mob/Demob Pravision Regulatory Removal Decom Maintenance Planning and Disposal Contingency Abandonment
Decom Phase
Study Year HLV Mob/Demob Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable Preservation and  Project Mgt &  Site Clearance  Transportation Weather well
Provision Regulatory Removal Decom Maintenance Planning and Disposal Contingency Abandonment
-
2025 $2,036,100 §7,863,800 $1,066,700 §1,229,000 §355,200 $7,374,200 $280,300 $15,916,000  $4,108,700 §557,100 $1,104,100 $2,514,600 $22,506,400
2020 $1,704,400 $4,457,900 $657,000 $611,200 51,610,200  $6,994,400 $829,400 $2,377,600 $566,800 $5,572,700 $1,174,500 $12,877,700
2016 $3,762,000 52,284,036 $891,505 $528,022 51,093,371  $3,446,640 $953,587 $1,269,759 $884,000 $1,916,888 $1,522,691 58,966,362

Figure H-4 — Cost of Decommissioning Tasks by Study Year - Platform C
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Cost of Decommissioning Tasks by Study Year for Platform Edith
(in 5 USD)
Study Year @201c @2020 @ 2025
510.00M
58.00M
$6.00M
54.00M
N .
HLV Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable  Preservation and Project Mgt & Site Clearance  Transportation Weather well
Mob/Demob Provision Regulatory Removal Decom Maintenance Planning and Disposal Contingency Abandonment
Decom Phase
Study Year HLV Mob/Demob Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable Preservation and Project Mgt &  Site Clearance  Transportation Weather well
Provision Regulatory Removal Decom Maintenance Planning and Disposal Contingency Abandonment
-
2025 $2,036,100 $5,321,700 $1,066,700 $430,500 $801,500 510,734,300 $§230,700 57,678,800 52,752,300 §518,400 $2,191,600 $1,667,200 $9,729,400
2020 $1,704,400 54,952,100 $657,000 4368400 §2,613,500 510,532,400 51,093,500 42,641,100 $566,800 49,058,500 41,164,500 58,123,300
2016 54,702,500 52,391,226 $564,723 $331,360 51,319,700 58,302,845 51,230,530 51,385,785 $884,000 $3,739,794 $797,075 §5,253,219

Figure H-5 — Cost of Decommissioning Tasks by Study Year - Platform Edith
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Cost of Decommissioning Tasks by Study Year for Platform Ellen
{in § USD)

Study Year @2016 @2020 @ 2025

$30.00M
$25.00M
$20.00M
$15.00M
$10.00M
$5.00M
50.00M [
HLV Misc. Work Permitting &  Pipeline Decom  Platform Prep Platform Power Cable  Preservationand Project Mgt &  Site Clearance  Transportation Weather well
Mob,/Demob Provision Regulatory Removal Decom Maintenance Planning and Disposal Contingency Abandonment
Decom Phase
Study Year HLV Mob/Demob Vlisc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable Preservation and Project Mgt &  Site Clearance  Transportation Weather well
Provision Regulatory Removal Decom Maintenance Planning and Disposal Contingency Abandonment
hd
2025 $2,036,100  $10,261,700 31,066,700 $1,101,000 $10,773,800 S0 $20,092,700  $5,387,600 $650,000 43,669,800 $3,313,900 $29,021,500
2020 51,704,400 $7,357,200 $657,000 50 52,476,400 $10,378,700 S0 $3,523,800 $566,800 510,225,400 51,508,300 524,743,600
2016 $4,702,500 $3,567,670 $830,961 S0 51,389,820 $5,773,287 S0 $2,006,043 $884,000 $4,625,468 $1,189,223 $17,028,429

Figure H-6 — Cost of Decommissioning Tasks by Study Year - Platform Ellen

Permitting and Performance

W/ ‘? California Marine Project Planning,



DOCUMENT TITLE:
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Cost of Decommissioning Tasks by Study Year for Platform Elly

(in 5 USD)

Study Year @2016 @2020 @ 2025

514.00M

$12.00M

$10.00M

58.00M

$6.00M

54.00M

- ‘ I

. . -- ‘ [ -

HLV Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable  Preservation and Project Mgt &  Site Clearance  Transportation Weather
Mob/Demob Provision Regulatory Removal Decom Maintenance Planning and Disposal Contingency
Decom Phase
Study Year HLV Mob/Demob Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable Preservation and  Project Mgt &  Site Clearance  Transportation Weather
Provision Regulatory Removal Decom Maintenance Planning and Disposal Contingency

hd
2025 $2,036,100 £3,593,600 41,066,700 $656,900 $854,000 512,837,900 50 $2,702,700  $1,831,200 $637,600 43,165,100 41,091,200
2020 $1,704,400 $3,389,900 $657,000 $1,770,400 $2,411,600 $11,631,200 $0 $2,074,600 $566,800  $8,895,500 $819,000
2016 $4,702,500 51,443,804 $482,045 $2,392,826 52,151,880 56,774,166 50 $5976,230 5884,000 34,347,786 $481,268

Figure H-7 — Cost of Decommissioning Tasks by Study Year - Platform Elly
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Cost of Decommissioning Tasks by Study Year for Platform Eureka
(in $ USD)

Study Year @2016 @2020 @ 2025

$50.00M
540,00M
$30.00M
$20.00M
b ' I
. | . - L -0 S - —— mm
HLV Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable  Preservation and Project Mgt &  Site Clearance  Transportation Weather well
Mob/Demob Provision Regulatory Removal Decom Maintenance Planning and Disposal Contingency Abandonment
Decom Phase
Study Year HLV Mob/Demob Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable Preservationand Project Mgt &  Site Clearance  Transportation Weather well
Provision Regulatory Removal Decom Maintenance Planning and Disposal Contingency Abandonment
hd
2025 $2,036,100 514,809,400 $1,066,700 $2,701,400 $1,539,200 $37,395,300 $556,200 518,464,200 57,813,000 $1,201,300 $9,125,200 $4,829,800 $24,643,500
2020 $1,704,400  $13,623,800 $657,000 54,753,000 54,685,600 $32,457,600 £313,100 47,266,000 5776,600 520,140,100 43,501,400 $27,042,400
2016 $4,702,500 £9,417,994 $2,713,271 £8,376,961 52,969,203 548,420,784 £373,589 46,691,365 $1,472,000 513,668,746 43,135,331 $21,529,521

Figure H-8 — Cost of Decommissioning Tasks by Study Year — Platform Eureka
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Cost of Decommissioning Tasks by Study Year for Platform Gail
{in $ USD)

Study Year @2016 @2020 @ 2025

540.00M
$30.00M
$20.00M
510.00M
<000 h - [ -- ‘
HLV Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable  Preservation and Project Mgt &  Site Clearance
Mob/Demob Provision Regulatory Removal Decom Maintenance Planning
Decom Phase
Study Year HLV Mob/Demob Misc. Wark Permitting & Pipeline Decom  Platform Prep Platform Power Cable Preservation and  Project Mgt &  Site Clearance
Provision Regulatory Removal Decom Maintenance Planning
hd
2025 $1,583,600 $8,983,500 $1,113,300 $1,660,800 $1,585,100 $38,878,400 $0 $4,848,300  $4,702,100 $1,249,400
2020 $1,833,700  $11,250,800 $702,000 52,858,800 $3,885,300 $32,941,700 S0 $6,000,400 $776,600
2016 $3,135,000 £8,786,319 $1,190,846 $3,440,911 53,669,809 544,376,544 50 45,201,063 £1,472,000

Figure H-9 — Cost of Decommissioning Tasks by Study Year - Platform Gail

Transportation
and Disposal

Transportation
and Disposal
$8,970,800
518,898,300
514,650,776

Weather
Contingency

Weather
Contingency
$5,766,300
$5,540,400
45,857,546

well
Abandonment

well
Abandonment

514,541,400
$12,054,028
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Cost of Decommissioning Tasks by Study Year for Platform Gilda

{in $ USD)

Study Year @2016 @2020 @ 2025

$30.00M

$25.00M

$20.00M

$15.00M

$10.00M

HLV Misc. Work Permitting &
Mob/Demob Provision Regulatory
Study Year HLV Mob/Demob Misc. Work Permitting &
Provision Regulatory
hd
2025 $2,036,100  $10,257,300 $1,066,700
2020 41,704,400 $8,196,900 $657,000
2016 46,270,000 $4,343,460 $2,565,674

$1,327,000
$5,474,400
3,054,834

‘Ldibhodl o da

Pipeline Decom  Platform Prep

Platform Power Cable  Preservationand Project Mgt &  SiteClearance  Transportation Weather well
Removal Decom Maintenance Planning and Disposal Contingency Abandonment
Decom Phase
Pipeline Decom  Platform Prep Platform Power Cable Preservation and  Project Mgt &  Site Clearance  Transportation Weather well
Removal Decom Maintenance Planning and Disposal Contingency Abandonment
$932,700 $11,055,400 $233,400 $15,752,600  $5,385,200 $574,000 $2,515,300 $6,624,900 528,889,100
$2,030,900 $10,305,500 $1,093,500 84,371,700 $566,800  $9,800,900  $4,418,800  $24,717,000
$2,096,094  $5,793,544 $1,267,549 $2,859,588 $884,000  $4,489,009  $2,895,640  $16,608,330

Figure H-10 — Cost of Decommissioning Tasks by Study Year - Platform Gilda
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Cost of Decommissioning Tasks by Study Year for Platform Gina
{in $ USD)

Study Year @2016 @2020 @ 2025

57.00M
56.00M
55.00M
54.00M
53.00M
52.00M
$1.00M
$0.00M
HLV Misc. Work Permitting & Pipeline Decom  Platform Prep
Mob/Demob Provision Regulatory
Study Year HLV Mob/Demob Misc. Work Permitting & Pipeline Decom  Platform Prep
Provision Regulatory
-
2025 $2,036,100 52,898,300 $1,066,700 $811,700 $145,000
2020 $1,704,400 52,071,900 $657,000 §547,100 $705,100
2016 56,270,000 $357,585 $509,672 $485,330 $864,100

Platform Power Cable Preservationand Project Mgt & Site Clearance  Transportation
Removal Decom Maintenance Planning and Disposal
Decom Phase
Platform Power Cable Preservation and Project Mgt &  Site Clearance  Transportation
Removal Decom Maintenance Planning and Disposal
§3,239,100 $248,800 §5,766,200  $1,460,400 $503,800 $330,200
$3,302,000 $208,600 $1,105,000 5566,800 $3,508,800
$§1,674,634 $243,574 $573,387 5$884,000 $527,913

Figure H-11 —Cost of Decommissioning Tasks by Study Year - Platform Gina

i L

‘Weather well
Contingency Abandonment
Weather well
Contingency Abandonment
$859,400 $5,174,100
$482,300 $4,317,000
$665,057 53,015,698
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Cost of Decommissioning Tasks by Study Year for Platform Grace

(in S USD)

Study Year @2016 @2020 @ 2025

$14.00M
$12.00M
$10.00M
$8.00M
56.00M
$4.00M
52.00M
$0.00M
HLV
Mob/Demob
Study Year HLV Mob/Demob
A
2025 $1,583,600
2020 $1,833,700
2016 $3,135,000

Pipeline Decom

Misc. Work Permitting &
Provision Regulatory

Misc. Work Permitting &
Provision Regulatory
£3,524,100 41,113,300
§5,889,700 $702,000
$3,318,381 $494,498

hi...l.i.

Platform Prep

Pipeline Decom  Platform Prep
$1,216,900 $843,600
$2,935,000 $2,909,900
$3,090,430 51,826,637

5/18/2026
140E0125P0021
Platform Power Cable
Removal Decom
Decom Phase
Platform Power Cable
Removal Decom
$13,231,400 50
$12,030,900 S0
$10,362,874 50

Preservation and
Maintenance

Preservation and
Maintenance

52,698,800

Project Mgt &
Planning

Project Mgt &
Planning
$1,790,400
$3,141,200
$2,172,220

Site Clearance

Site Clearance

$715,200
$776,600
$1,472,000

Transportation
and Disposal

Transportation
and Disposal
$2,091,100
$9,764,700
$4,734,088

Figure H-12 — Cost of Decommissioning Tasks by Study Year - Platform Grace

Weather
Contingency

Weather
Contingency
42,126,700
$2,879,800
$2,212,254

well
Abandonment

well
Abandonment

$10,145,300
$10,400,751
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Cost of Decommissioning Tasks by Study Year for Platform Habitat

{in § USD)

Study Year @2016 @2020 @2025

$10.00M
$8.00M
$6.00M
$4.00M
52.00M
$0.00M
HLV Misc. Work Permitting & Pipeline Decom  Platform Prep
Mob/Demob Provision Regulatory
Study Year HLV Mob/Demob Misc. Waork Permitting & Pipeline Decom  Platform Prep
Provision Regulatory
-
2025 $1,583,600 54,183,300 $1,113,300 $627,900 $687,700
2020 $1,833,700 $5,030,100 $702,000 $1,082,400 51,851,200
2016 $6,270,000 $2,225,328 31,280,654 $2,506,038 51,949,544

Platform

Power Cable  Preservationand Project Mgt&  Site Clearance  Transportation
Removal Decom Maintenance Planning and Disposal
Decom Phase
Platform Power Cable Preservation and Project Mgt &  Site Clearance  Transportation
Removal Decom Maintenance Planning and Disposal
$9,404,800 $262,000 54,170,600  $2,142,000 $679,800 $2,235,700
$8,823,500 $695,700 $2,682,700 $566,800 $9,381,000
$5,733,854 $769,029 $1,443,015 5$884,000 $3,793,458

Figure H-13 — Cost of Decommissioning Tasks by Study Year - Platform Habitat

Weather
Contingency

Weather
Contingency
$1,283,100
$1,172,500
$1,483,552

bdia ;Iahl i

well
Abandonment

Well
Abandonment
57,123,500
$10,431,300
56,195,224
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Cost of Decommissioning Tasks by Study Year for Platform Harmony
(in 5 USD)
Study Year @2016 @2020 @ 2025
$80.00M
$60.00M
540.00M
- ' I I
HLV Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable  Preservationand Project Mgt & Site Clearance  Transportation Weather well
Mob/Demob Provision Regulatory Removal Decom Maintenance Planning and Disposal Contingency Abandonment
Decom Phase
Study Year HLV Mob/Demob Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable Preservation and Project Mgt &  Site Clearance  Transportation Weather well
Provision Regulatory Removal Decom Maintenance Planning and Disposal Contingency Abandonment
i
2025 52,036,100  $23,947,300 41,066,700 $4,206,700 52,013,100 $87,852,600 $499,300 $15,546,100 512,686,500 51,834,600 517,846,000 515,751,500 526,747,300
2020 45,153,600 520,719,400 31,437,000 $3,183,100 §5,108,700 $74,382,900 $980,000 $11,050,300 §776,600 528,865,700 510,782,600 $23,395,100
2016 $6,270,000  $15,089,350 $1,720,616 $4,993,843 55,517,050 $69,600,097 51,096,054 $8,863,062 51,472,000 532,945,946 510,059,593 528,109,231

Figure H-14 — Cost of Decommissioning Tasks by Study Year - Platform Harmony

California Marine Project Planning,
Permitting and Performance
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DOCUMENT TITLE: 2025 POCSR Decommissioning Cost Study — Final Report
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Cost of Decommissioning Tasks by Study Year for Platform Harvest
(in S USD)
Study Year @2016 @2020 @ 2025
540.00M
$30.00M
$20.00M
- ‘ l
s0.0001 h . P ™ ‘ I - [ S .I
HLY Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable  Preservationand Project Mgt &  Site Clearance  Transportation Weather well
Mob/Demob Provision Regulatory Removal Decom Maintenance Planning and Disposal Contingency Abandonment
Decom Phase
Study Year HLV Mob/Demob Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable Preservation and  Project Mgt &  Site Clearance  Transportation Weather well
Provision Regulatory Removal Decom Maintenance Planning and Disposal Contingency Abandonment
-
2025 $1,583,600 $2,517,800 $1,112,200 $1,254,300 $1,316,100 $36,265,100 30 $5,248,300  $4,453,200 $1,168,500  $8,335,700  $8,183,300
2020 $1,833,700  $10,356,000 $702,000 $1,847,300 $5,066,400 $31,034,400 $0 $5,523,200 $776,600 518,774,900  $7,434,400  $10,838,100
2016 43,135,000 $8,090,763 41,115,156 £2,240,868 $4,373,249 542,101,220 50 54,835,181 51,472,000 513,968,013 48,090,763 $10,252,430

Figure H-15 — Cost of Decommissioning Tasks by Study Year - Platform Harvest
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Cost of Decommissioning Tasks by Study Year for Platform Henry

{in § USD)

Study Year @201c @2020 @ 2025
$12.00M

$10.00M
S8.00M
56.00M
$4.00M
$2.00M
50.00M
HLV Misc. Work Permitting & Pipeline Decom  Platform Prep
Mob/Demob Provision Regulatory
Study Year HLV Mob/Demob Misc. Work Permitting & Pipeline Decom  Platform Prep
Provision Regulatory
-
2025 $2,036,100 54,944,500 $1,066,700 51,012,000 $324,300
2020 $1,704,400 $3,591,800 $657,000 §573,400 $1,583,000
2016 $3,762,000 $1,699,207 $650,555 5495927  $1,445,091

Platform Power Cable  Preservation and Project Mgt & Site Clearance  Transportation
Remaoval Decom Maintenance Planning and Disposal
Decom Phase
Platform Power Cable Preservation and Project Mgt &  Site Clearance  Transportation
Removal Decom Maintenance Planning and Disposal
$5,225,700 $701,800 $9,448,000 $2,551,700 $533,000 $884,400
$5,123,400 §499,200 $1,915,600 $566,800 $5,448,500
$2,913,049 §575,920 $956,536 $884,000 $1,483,738

Figure H-16 — Cost of Decommissioning Tasks by Study Year - Platform Henry

LI_,lI_l .

Weather
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Weather
Contingency
$1,541,500
$891,900
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Cost of Decommissioning Tasks by Study Year for Platform Heritage

(in § USD)

Study Year @2016 @2020 @ 2025

$80.00M

$60.00M

$40.00M

$20.00M

$0.00M

Study Year
hd
2025
2020
2016

HLV Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable  Preservationand Project Mgt&  Site Clearance  Transportation
Mob/Demob Provision Regulatory Removal Decom Maintenance Planning and Disposal
Decom Phase
HLV Mob/Demob Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable Preservation and Project Mgt &  Site Clearance  Transportation
Provision Regulatory Removal Decom Maintenance Planning and Disposal
$2,036,100  $23,288,300 $1,066,700 §2,517,000 $2,047,100 $71,811,300 $934,600 $19,662,100 512,335,100 §1,678,200  $14,539,900
$5,153,600  $20,437,200 $1,437,000 $1,610,700 $5,111,500 $61,088,800 54,059,900 510,899,900 $776,600 528,271,300
$6,270,000  $14,516,226 31,650,938 $2,909,824 $4,879,143 $62,903,120 $4,570,411 38,447,104 $1,472,000 527,453,469

Figure H-17 — Cost of Decommissioning Tasks by Study Year - Platform Heritage

Weather
Contingency

Weather
Contingency
$22,968,300
$15,981,000

89,677,484
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Abandonment

well
Abandonment
$38,962,500
$33,892,500
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Cost of Decommissioning Tasks by Study Year for Platform Hermosa
(in$ USD)
Study Year @2016 @2020 @ 2025
540.00M
$30.00M
$20.00M
- l
$0.00M h . —— ‘ I - [ S .I .
HLV Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable  Preservation and Project Mgt &  Site Clearance  Transportation Weather well
Mob/Demob Provision Regulatory Removal Drecom Maintenance Planning and Disposal Contingency Abandonment
Decom Phase
Study Year HLV Mob/Demob Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable Preservation and  Project Mgt &  Site Clearance  Transportation Weather well
Provision Regulatory Removal Decom Maintenance Planning and Disposal Contingency Abandonment
-
2025 $1,583,600 $8,335,100 $1,113,300 $1,817,400 §1,570,600 $36,108,900 S0 §5,248,300 54,356,300 $1,077,300 $7,047,700 $8,001,100
2020 $1,833,700 $9,760,200 $702,000 $2,465,600 54,593,200 530,724,600 50 45,205,400 §776,600 518,442,400 46,888,500 £7,363,600
2016 $3,135,000 $7,521,140 51,004,204 $2,763,334 54,373,249 539,296,863 50 54,551,237 51,472,000 513,337,540 57,521,140 58,985,014

Figure H-18 — Cost of Decommissioning Tasks by Study Year - Platform Hermosa
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PROJECT TITLE:
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well
Abandonment

well
Abandonment

$9,775,100

DOCUMENT DATE: 5/18/2026 REVISION: 3
BSEE CONTRACT: 140E0125P0021 PAGE: 141
Cost of Decommissioning Tasks by Study Year for Platform Hidalgo
(in § USD)
Study Year @2016 @2020 @ 2025
535.00M
$30.00M
525.00M
$20.00M
$15.00M
$10.00M
- . I .I ‘
50,000 h —— -- - [
HLV Misc. Work Permitting & Pipeline Decom  Platfarm Prep Platform Power Cable  Preservation and Project Mgt & Site Clearance  Transportation Weather
Mob/Demob Provision Regulatory Removal Decom Maintenance Planning and Disposal Contingency
Decom Phase
Study Year HLV Mob/Demob Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable Preservation and Project Mgt &  Site Clearance  Transportation Weather
Provision Regulatory Removal Decom Maintenance Planning and Disposal Contingency
-
2025 $1,583,600 56,190,600 $1,113,300 $1,403,800 51,624,700 524,059,000 S0 $5,248,300 53,212,600 5858,000 45,380,100 45,856,600
2020 $1,833,700 58,302,100 $702,000 $1,889,000 54,650,000 520,957,200 50 54,427,800 5776,600  $16,597,500 45,707,200
2016 $3,135,000 §5,789,512 $827,534 $2,286,225 $3,707,793 $31,410,271 S0 $3,598,559 §1,472,000 89,756,575 $5,789,512

Figure H-19 — Cost of Decommissioning Tasks by Study Year - Platform Hidalgo

46,105,698
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Cost of Decommissioning Tasks by Study Year for Platform Hillhouse
(in $ USD)
Study Year @2016 @2020 @ 2025
520.00M
$15.00M
510.00M
- ‘ ‘I
w0 00m h e e W . ‘ [ S l -I
HLV Misc. Work Permitting &  Pipeline Decom  Platform Prep Platform Power Cable  Preservation and Project Mgt &  Site Clearance  Transportation Weather well
Mob/Demob Provision Regulatory Removal Decom Maintenance Planning and Disposal Contingency Abandonment
Decom Phase
Study Year HLV Mob/Demob Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable Preservation and Project Mgt &  Site Clearance  Transportation Weather well
Provision Regulatory Removal Decom Maintenance Planning and Disposal Contingency Abandonment
-
2025 $2,036,100 $8,022,500 $1,066,700 $1,247,800 $359,800  $6,052,600 $747,900  $16,798,000  $4,193,300 $554,500  $1,125,100  $2,567,500  $23,494,800
2020 $1,704,400 55,300,300 $657,000 $815,600 51,572,200  $5,893,100 $618,000 $2,826,300 £566,300 45,686,400 $1,443,600 $19,526,100
2016 43,762,000 £2,702,666 $1,026,487 5704,681 51,474,401 3,565,764 $711,880 $1,493,682 £884,000 $1,865,735 41,801,778 $11,330,300

Figure H-20 — Cost of Decommissioning Tasks by Study Year — Platform Hillhouse
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Cost of Decommissioning Tasks by Study Year for Platform Hogan

{in S USD)

Study Year @2016 @ 2020 @ 2025

$12.00M

510.00M

$8.00M

56.00M

$4.00M

b .

s0.00m L - ‘ - --

HLY Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable  Preservationand Project Mgt &  Site Clearance  Transportation Weather well
Moh,/Demob Provision Regulatory Removal Decom Maintenance Planning and Disposal Contingency Abandonment
Decom Phase
Study Year HLV Mob/Demob Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable Preservation and Project Mgt &  Site Clearance  Transportation Weather Well
Provision Regulatory Remaoval Decom Maintenance Planning and Disposal Contingency Abandonment

hd
2025 $1,583,600 §5,055,000 $1,113,300 $1,458,900 §525,700  $8,490,800 §255,500 §7,688,900  $2,606,500 $507,400 $1,324,100 $1,573,700 $10,751,800
2020 $1,833,700 $5,097,100 $702,000 51,151,400 51,694,300  $8,404,300 $325,900 $2,718,500 5566,800 $9,488,500 $1,189,500 511,647,500
2016 $7,425,000 52,813,234 $2,144,518 51,014,770 51,096,971 56,786,432 $369,971 51,624,417 5884,000 51,902,352 51,875,489 510,153,062

Figure H-21 — Cost of Decommissioning Tasks by Study Year - Platform Hogan
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Cost of Decommissioning Tasks by Study Year for Platform Hondo
(in § USD)
Study Year @2016 @ 2020 ®2025
540.00M
$30.00M
$20.00M
- ' I
$0.00M ‘ il h ‘ . - e
HLV Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable  Preservationand Project Mgt&  Site Clearance  Transportation Weather well
Mob/Demob Provision Regulatory Remaoval Decom Maintenance Planning and Disposal Contingency Abandonment
Decom Phase
Study Year HLV Mob,/Demob Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable Preservation and  Project Mgt &  Site Clearance  Transportation Weather well
Provision Regulatory Remaoval Decom Maintenance Planning and Disposal Contingency Abandonment
hd
2025 $2,036,100 511,335,600 $1,066,700 $691,700 51,732,900 529,337,800 $676,400 $13,488,100 55,960,300 $1,380,500 46,960,100 47,343,800 518,200,600
2020 $5,153,600  $10,596,100 $1,437,000 $1,928,200 $4,582,400 $25,795,800 $828,100 45,651,200 $776,600 $19,070,300  $5,013,300  $16,222,000
2016 $6,270,000 58,068,609 $984,446 £3,158,141 54,085,816 539,062,688 $922,327 $5,023,931 51,472,000 511,588,796 45,379,072 514,098,171

Figure H-22 — Cost of Decommissioning Tasks by Study Year - Platform Hondo
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Cost of Decommissioning Tasks by Study Year for Platform Houchin

(in 5 USD)

Study Year @2016 @2020 @ 2025

510.00M

$8.00M

$6.00M

54.00M

N .

s000m h d 1 - h

HLV Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable  Preservation and Project Mgt & Site Clearance  Transportation Weather well
Mob/Demob Provision Regulatory Removal Decom Maintenance Planning and Disposal Contingency Abandonment
Decom Phase
Study Year HLV Mob/Demob Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable Preservationand Project Mgt &  Site Clearance  Transportation Weather well
Provision Regulatory Remaoval Decom Maintenance Planning and Disposal Contingency Abandonment

-
2025 $1,583,600 54,986,700 $1,113,300 $1,227,300 $569,500  $7,608,500 $238,200 $8,570,900  $2,570,500 $518,900 $1,456,700 $1,550,900 $10,357,700
2020 $1,833,700 54,622,800 $702,000 5704900 52,205,300 57,624,300 $302,100 42,465,500 5566,800 49,470,300 41,032,300 $5,242,700
2016 $7,425,000 $2,633,398 $1,987,482 $639,259 $1,096,971  $6,585,043 $342,733 $1,493,729 $884,000 82,119,655 81,755,599 $9,198,605

Figure H-23 — Cost of Decommissioning Tasks by Study Year - Platform Houchin
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Cost of Decommissioning Tasks by Study Year for Platform Irene
{in $ USD)

Study Year @2016 @2020 @2025

$14.00M
$12.00M
$10.00M
$8.00M
$6.00M
54.00M
- l ‘
oo h - t . e
HLV Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable  Preservation and Project Mgt &  Site Clearance  Transportation Weather well
Mob/Demob Provision Regulatory Removal Decom Maintenance Planning and Disposal Contingency Abandonment
Decom Phase
Study Year HLV Mob/Demob Misc. Work Permitting & Pipeline Decom  Platform Prep Platform Power Cable Preservation and Project Mgt &  Site Clearance  Transportation Weather well
Provision Regulatory Removal Decom Maintenance Planning and Disposal Contingency Abandonment
A
2025 $1,583,600 $5,551,300 $1,113,300 §1,752,000 §583,600 $9,684,900 §255,200 $8,584,800  $2,871,600 $619,100 $2,037,400 $5,217,300 $10,795,000
2020 $1,833,700 §5,827,400 $702,000 53,494,200 $2,238,400  $9,209,000 §576,900 $3,107,500 5566,800 $9,409,500 $4,310,600 $12,652,200
2016 $3,135,000 $2,371,929 $413,762 $3,951,074 51,826,637 56,177,281 $656,477 51,807,347 5884,000 43,639,897 42,871,929 55,096,370

Figure H-24 — Cost of Decommissioning Tasks by Study Year — Platform Irene
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Platform @ Gail @ Grace @Habitat @Harvest @Hermosa @Hidalgo ®Hogan @Houchin @Irene

$40.00M

$30.00M

$20.00M

$10.00M

$0.00M

Platform

Gail
Grace
Habitat
Harvest
Hermosa
Hidalgo
Hogan
Houchin

Irene

HLV
Maob/Demob

HLV
Mob/Demob

$1,583,600
$1,583,600
$1,583,600
$1,583,600
$1,583,600
$1,583,600
$1,583,600
$1,583,600
$1,583,600

Misc. Work
Provision

Misc. Work
Provision

$8,983,500
$3,524,100
$4,183,300
$8,517,800
$8,335,100
$6,190,600
$5,055,000
$4,986,700
$5,551,300

Permitting &
Regulatary

Permitting &
Regulatory

$1,113,300
$1,113,300
$1,113,300
$1,113,300
$1,113,300
$1,113,300
$1,113,300
$1,113,300
$1,113,300

) J.lll..l-.___.u..l.ll II

Campaign 1
(in $ USD)
fmam ol 5 B0

Pipeline Decom Platform Prep Platform Power Cable Preservation and

Removal Decom Maintenance

Decom Phase

Pipeline Decom  Platform Prep Platform Power Cable Preservation and

Removal Decom Maintenance
$1,660,800 $1,585,100  $38,878,400 S0 54,848,300
$1,216,200 $843,600  $13,231,400 S0 $2,698,800
$627,900 $687,700 $9,404,3800 $262,000 $4,170,600
$1,254,300 41,816,100  $36,265,100 50 $5,248,300
$1,817,400 $1,570,600  $36,108,900 S0 $5,248,300
$1,403,800 $1,624,700  $24,059,000 50 $5,248,300
$1,458,900 $525,700 $8,490,200 $255,500 $7,688,900
$1,227,300 $569,500 $7,608,500 $238,200 $8,570,900
$1,752,000 $583,600 $9,684,900 $255,200 $8,584,800

Project Mgt &
Planning

Project Mgt &
Planning

$4,702,100
$1,790,400
$2,142,000
54,453,800
$4,356,300
$3,212,600
$2,606,900
$2,570,500
$2,871,600

Figure H-25 — Campaign 1 Estimated Costs

Site Clearance

Site Clearance

$1,249,400
$715,200
$679,800
$1,168,500
$1,077,300
$858,000
$507,400
$518,300
$619,100

Transportation
and Disposal

Transportation
and Disposal

$8,970,800
$2,091,100
$2,235,700
$8,335,700
$7,047,700
45,380,100
$1,324,100
$1,456,700
$2,037,400

Weather
Contingency

Weather
Contingency

45,766,300
$2,126,700
$1,283,100
$8,183,800
$8,001,100
$5,856,600
$1,573,700
$1,550,900
$5,217,300

well
Abandonment

well
Abandonment

$7,123,500

$10,751,300
$10,357,700
$10,795,000
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Platform @A @B @C

$30.00M

$20.00M

$10.00M

$0.00M

Platform

A

B

C
Gilda
Gina
Henry

Hillhouse
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Gilda ®Gina @ Henry

HLY
Mob/Demob

HLV
Mob/Demob
42,036,100
$2,036,100
$2,036,100
$2,036,100
$2,036,100
$2,036,100
$2,036,100

Misc. Work
Provision

Misc. Work

Provision
$9,933,400
$8,569,500
57,863,300

$10,257,300
$2,898,300
£4,944,500
$8,022,500

Hillhouse

Permitting &
Regulatory

Campaign 2
(in S USD)

--I [E— III [— Ii .‘ — —— HEE _= --. I

Pipeline Decom

Permitting & Pipeline Decom

Regulatory

$1,066,700
$1,066,700
$1,066,700
$1,066,700
$1,066,700
$1,066,700
$1,066,700

$1,985,100
$2,074,200
$1,229,000
$1,327,000

$811,700
$1,012,000
$1,247,800

Platform Prep

Platform

Prep

$394,100
£401,200
$355,200
4932,700
$145,000
£324,300
$359,800

Platform Power Cable  Preservation and
Removal Decom Maintenance

Decom Phase

Platform Power Cable Preservation and
Removal Decom Maintenance
47,368,700 4248,300 $18,856,000
$7,371,500 $17,974,000
47,374,200 $280,300 $15,916,000
§11,055,400 $233,400 £19,752,600
43,239,100 $248,800 $5,766,200
45,225,700 4701,800 $9,448,000
$6,052,600 $747,900 $16,798,000

Project Mgt &
Planning

Planning

45,215,700
$4,485,100
$4,108,700
5,385,200
$1,460,400
$2,551,700
$4,193,300

Figure H-26 — Campaign 2 Estimated Costs

Site Clearance  Trans

and

portation
Disposal

Project Mgt & Site Clearance Transportation

and Disposal
$552,000 $1,098,900
$554,600 $1,119,700
$557,100 $1,104,100
$574,000 $2,515,300
$503,800 $330,200
$533,000 $884,400
$554,500 $1,125,100

Weather
Contingency

Weather
Contingency
43,206,500
42,743,900
42,514,600
46,624,900
$859,400
41,541,500
$2,567,500

Well
Abandonment

well
Abandonment

$32,656,600
$24,532,600
522,506,400
$28,289,100

$5,174,100
$11,731,400
$23,494,800
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Platform @Edith @Ellen @Elly @ Eureka @Harmony @Heritage @ Hondo

5100.00M

550.00M

50.00M

Platform

Edith
Ellen

Elly
Eureka
Harmony
Heritage

Hondo

B T

HLY
Mob/Demob

HLV
Mob/Demob
$2,036,100
$2,036,100
$2,036,100
$2,036,100
$2,026,100
$2,026,100
$2,036,100

Misc. Work
Provision

Misc. Work
Provision
$5,321,700
510,261,700
$3,593,600
514,809,400
$23,947,300
$23,288,300
$11,335,600

Permitting &
Regulatory

Permitting &
Regulatory
$1,066,700
$1,066,700
$1,066,700
$1,066,700
$1,066,700
$1,066,700
$1,066,700

Pipeline Decom Platform Prep

Pipeline Decom Platform
Prep

$490,500 $801,500
$1,101,000

$656,900 $854,000
$2,701,400 $1,539,200
$4,206,700  $2,013,100
$2,517,000  $2,047,100
$691,700  $1,732,900

Campaign 3
(in S USD)

Platform
Removal

Platform

Removal
$10,734,300
$10,773,800
512,837,300
$37,395,300
$87,852,600
$71,811,300
$29,337,800

Power Cable  Preservation and
Decom Maintenance

Decom Phase

Project Mgt &
Planning

Site Clearance

Transportation
and Disposal

Power Cable Preservation and Project Mgt & Site Clearance Transportation

Decom Maintenance

$230,700 $7,678,800

S0 $20,092,700

30 $2,702,700
$556,200 $18,464,200
$499,300 $15,546,100
$934,600 $19,662,100
$676,400 $13,488,100

Planning

$2,752,900
$5,387,600
$1,831,200
47,813,000
$12,686,500
$12,335,100
$5,960,300

Figure H-27 — Campaign 3 Estimated Costs

$518,400
$650,000
$637,600
$1,201,300
$1,834,600
$1,678,200
$1,380,500

and Disposal

$2,191,600
$3,669,800
$3,165,100
$3,125,200
$17,846,000
$14,539,900
$6,960,100

Weather
Contingency

Weather
Contingency
$1,667,200
$3,313,500
$1,091,200
54,829,300
$15,751,500
$22,968,300
47,343,800

_ull  Jh.a k.1 ||‘

well
Abandonment

Well
Abandonment
$9,725,400
429,021,500

$24,643,500
$26,747,300
$38,962,500
$18,200,600
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Cost of Permitting & Regulatory By Platform
{in $ USD)

Study Year @ 2025

SL1IM $1.11M S1.11IM 0 5111M S1.11M 0 S111M 5111M 51.11IM S1.11IM

$107M  5107M  51.07M  S107M 5107M 51.07M  51.07M S107M  51.07M 5107M  S107M  51.07M  51.07M  SLO7M

51.00M
50.80M 1 1
50.60M - :
50.40M
50.20M

Gail Grace Habitat Harvest Hermosa Hidalge Hogan Houchin  Irene Edith Ellen Elly Eureka Gilda Gina Harmony Henry Heritage Hillhouse Hondo

Platlorm

Figure H-28 - Regulatory & Permitting Costs by Platform

INC.
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Cost of Project Mgt & Planning By Platform
{in % USD)
Study Year @ 2025
512 69M
512.34M

512.00M
$10.00M s s s ! ! s ) s ) . ' '

$8.00M 57.81M

55.96M
56.00M
$5.39M  55.39M $5.22M
54.70M R A
: M ootom wy i
54.00M
53.21m
$2.8TM
S275M  s261m  s2.57m $2.55M
52.14M
52.00M I S183M  5173M
$0.00M I I
Harmeny Heritage Eureka Hondo Ellen Gilda Gail Harvest Hermosa Hillhouse Hidalgo Irene Edith Hogan Houchin Henry  Habitat

Platform

Figure H-29- Project Management, Engineering, and Planning Costs by Platform
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Cost of Misc. Work Provision By Platform
(in $ USD)

Study Year @ 2025

$23.95M
$23.29M
$20.00M
$15.00M 514.81M
511.34M
$10.26M $10.26M oo o0
$10.00M
$8.98M s T
5IM  cg 3am
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Figure H-30 — Misc. Work Provision Costs by Platform
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Cost of Weather Contingency By Platform
(in 5 USD)
Study Year @ 2025
522.97M
520.00M
515.75M
515.00M
510.00M
58.18M $53.00M
57.34M
56.62M
$5.86M  5577m
55.22M 54 BSM
$331IM  s321m
S275M 5y 57M  s2.51M
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Figure H-31 — Weather Contingency Costs by Platform
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Cost of Platform Prep By Platform
(in$ USD)

Study Year @ 2025
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Figure H-32 — Costs of Platform Preparation by Platform
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Cost of Preservation and Maintenance By Platform
{in $ USD)
Study Year ®2025

520.09M
$20.00M 518.75M $19.66M
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Figure H-33— Costs of Preservation and Maintenance by Platform
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	Executive Summary
	Primary Cost Drivers and Variances from Prior Studies

	328BLongitude 123, Inc. (L123) has prepared this report for the Bureau of Safety and Environmental Enforcement (BSEE) as a follow-on to prior Pacific Outer Continental Shelf Region (POCSR) decommissioning cost studies.  The 2016 Decommissioning Cost Update for Pacific OCS Region Facilities was prepared by TSB Offshore, Inc., and the 2020 update was prepared by InterAct PMTI, Inc. Building on the methodologies and assumptions established in those earlier reports, this study incorporates updated technical understanding, observed execution data, and current market and operational conditions specific to the Pacific OCS Region.
	329BBSEE commissioned this 2025 study to support its statutory responsibility for overseeing the safe and environmentally responsible decommissioning of offshore oil and gas infrastructure on the federal Outer Continental Shelf. BSEE is required to maintain current, reasonable, and technically defensible cost estimates to inform regulatory oversight, financial assurance determinations, and long-term planning for offshore facilities approaching the end of their productive life. Periodic updates to these cost studies ensure that assumptions, methodologies, and cost inputs continue to reflect evolving market conditions, execution experience, regulatory requirements, and regional constraints unique to the POCSR.
	330BThe 2016 and 2020 studies established a consistent and progressive framework for estimating decommissioning costs in the POCSR, drawing on a combination of regional assumptions, Gulf of America experience, and global offshore benchmarks. At the time those studies were prepared, few Pacific OCS decommissioning projects had been executed, well P&A activity was limited, and no established West Coast heavy-lift or disposal pathway existed to support large-scale offshore removals.  Methodologies included in those studies were therefore necessarily forward-looking and relied heavily on non–West Coast vessels, service providers, and recycling facilities.
	331BSince the last published study in 2020, several POCSR platforms have advanced further through the decommissioning lifecycle. As of the time of writing this report, facilities across the POCSR are in various stages of decommissioning, with several platforms progressing toward preservation and maintenance (P&M) status while others have already transitioned into P&M pending final decommissioning activities and removal.
	332BThis progression includes platforms on expired and active leases that have completed or substantially advanced well plug and abandonment (P&A) activities, as well as facilities where P&A operations remain ongoing as part of the broader transition from active operations toward final decommissioning. Platforms Habitat, Hogan, Houchin, Gail, Grace, Harvest, Hermosa, Hidalgo, and Irene are representative of these varying stages of transition within the current POCSR inventory.
	333BThese milestones reflect meaningful progress toward full facility removal. Meanwhile, the remaining platforms in the region continue to operate in active production or support roles. Collectively, these differing platform statuses highlight the phased and staggered nature of decommissioning in the POCSR, with well P&A activities serving as a leading indicator of forthcoming platform and infrastructure removal efforts.
	334BA new element to this study is the inclusion of a  separate Preservation and Maintenance (P&M) cost category (see Section Nine), defined as the activities required to monitor and maintain non-operational offshore facilities in a safe and compliant condition between cessation of production and final decommissioning. The P&M phase explicitly addresses the monitoring and reporting requirements associated with wells that are shut-in prior to temporary abandonment, as well as those in the interval between temporary abandonment and P&A.
	335BConsistent with the structure of previous studies, this report provides a comprehensive estimate of the costs associated with decommissioning offshore oil and gas facilities in the POCSR. The analysis is organized by major decommissioning activity and reflects the sequence in which these activities are typically executed, from planning and permitting through final removal and site clearance. The cost categories are intended to capture the full scope of work required to safely and efficiently decommission offshore facilities in compliance with applicable federal, state, and local requirements. Specifically, the report includes cost estimates for the following decommissioning categories:
	 6108BSection Four – Project management, engineering, and planning
	 6109BSection Five – Permitting and regulatory compliance, including applicable federal, state, and local requirements and California-specific considerations
	 6110BSection Six – Well plug and abandonment, including conductor removal and associated transportation and disposal
	 6111BSection Seven – Pipeline and power cable abandonment or removal
	 6112BSection Eight – Platform preparation
	 6113BSection Nine – Platform preservation and maintenance during non-operational periods
	 6114BSection Ten – Platform and structure removal, including topsides and jacket removal and the mobilization and demobilization of marine assets
	 6115BSection Eleven – Transportation and disposal of removed materials
	 6116BSection Twelve – Site clearance
	336BThe methodologies presented in this study are intended to provide a consistent, reasonable, and defensible cost framework that can be applied uniformly across all platforms, pipelines, and associated offshore infrastructure within the Pacific OCS. Its purpose is to establish a transparent baseline for evaluating decommissioning liabilities under regulatory conditions at the time of this study. It is not intended to represent the only technically viable execution model, nor does it presume that all operators or liability holders will adopt identical strategies.
	337BAs shown in Table ES-1 and Figure ES-2 below, the principal cost variances between this study and the 2016 and 2020 analyses are driven by changes in execution strategy, logistics assumptions, updated labor indices, and refined sequencing methodology.
	338BA significant driver of cost variance is the elimination of the prior assumption that all heavy components and material barges must transit the Panama Canal and return to the Gulf of America for processing. This study instead assumes greater utilization of West Coast–accessible assets and regional processing capacity, including routing to the Port of Ensenada, Mexico (POEM) as a primary recycling facility. Such assumption reflects currently available regional commercial capabilities and does not imply regulatory pre-approval of any specific disposal pathway. Avoiding repeated long-distance transits substantially reduces transportation exposure and associated marine transit time, which is reflected in the significant decrease in Transportation and Disposal costs relative to prior studies.
	339BA secondary driver of cost variance is the introduction of the Preservation and Maintenance phase.  This new phase introduces roughly $254 million in additional cost that was not included in previous studies.  The Preservation and Maintenance cost category represents 14.5% of the total allocated cost.  The timeframe for preservation and maintenance activities spans multiple years and is driven by regulatory requirements for reporting well status and well condition.  Platform condition monitoring is also included in the Preservation and Maintenance phase.  
	340BHeavy-lift costs reflect a more nuanced change. Heavy-lift vessel day rates are modestly higher in this update, which accounts for the slight increase in this category from the 2020 study.  At the same time, lift segmentation strategies, the use of locally available marine assets, and the avoidance of a deepwater lowering winch configuration, for the representative execution scenarios modeled in this study, reduce certain time elements while preserving realistic offshore execution durations. The net effect is a modest increase in Platform Removal costs driven by vessel and labor rate escalation, partially offset by more efficient sequencing assumptions.
	341BRegulatory and Permitting costs increased relative to prior studies due to longer anticipated review durations and elevated personnel rates. Labor escalation was normalized using Employment Cost Index (ECI) data rather than general consumer indices, resulting in modest increases to regulatory support, engineering, and technical staffing categories. More details on cost escalations are described in Section Thirteen.
	342BWeather contingency also increased proportionally, reflecting slightly extended heavy-lift exposure and higher associated marine spread costs from the 2020 study. For this 2025 study, weather contingency assumptions were developed using Pacific OCS operational weather windows and marine spread exposure durations.
	343BProject Management, Engineering, and Planning (PMEP) costs increased marginally in absolute terms, compared to previous studies, consistent with the increase in cost and incorporating updated personnel escalation aligned with ECI trends. See Section Four for further descriptions of PMEP cost calculations. 
	344BMiscellaneous Work Provisions (MWP) costs increased in parallel with total 2025 cost increases and are set at 15% of total costs for all work phases.  No MWP was added to weather contingencies.  PMEP costs are also excluded from the MWP costs.  
	345BPlatform Preparation costs decreased relative to prior studies due to a refinement of the scope of this phase. Certain activities previously included in Platform Preparation have been realigned under Preservation and Maintenance, yielding a more comprehensive representation of pre-removal readiness activities.
	346BWell abandonment costs have decreased on a net basis due to the significant plugging and abandonment activities completed since the previous study. This reduction is partially offset by changes to the well inventory resulting from continued field development activities, including sidetracked wellbores. As a result, a greater number of wells are now classified within higher-risk categories under the methodology described in Section 6.1.5, particularly those exhibiting complex sidetracked or extended-reach geometries that increase abandonment difficulty and cost.
	347BPipeline and Power Cable Decommissioning 2025 costs decreased as this study eliminates prior assumptions requiring shoreward removals and instead incorporates more efficient ROV-based execution spreads, refined depth cycle types, and pipeline-diameter-specific cutting duration factors. This approach reflects practical offshore methodologies that reduce unnecessary marine exposure. In addition, at BSEE’s request, cost estimates for the complete removal of the pipelines and power cables are included in Appendix E and Appendix F, respectively.  These costs are supplemental and provided for informational purposes only; they are not incorporated into the 2025 cost estimates.
	348BSite Clearance 2025 costs increased slightly due to the inclusion of a dedicated ROV support vessel to ensure full coverage and execution reliability. Additionally, at BSEE’s request, estimates for the removal of shell mounds at the base of the POCSR platforms are included in Appendix G. These estimates are built upon the most recent publicly available information and are subject to change as additional survey, study, and removal methodology refinement work is completed.
	349BThe variances presented in this study reflect updated market conditions, refined execution strategy, improved logistical assumptions, and more granular duration modeling. The resulting estimates maintain the same regulatory end-state assumptions as prior analyses while aligning cost inputs with contemporary offshore execution realities.
	0BTable ES1 – Total Cost per Platform
	358B2025 vs. 2020 Change
	357B2020 vs. 2016 Change
	355B2025 Costs
	353B2020 Costs 
	351B2016 Costs
	350BPlatform Name
	 352B$Million
	356B$Million
	354B$Million
	364B70.61%
	363B37.10%
	362B$84.62
	361B$49.60 
	360B$36.20 
	359BA
	370B48.54%
	369B50.90%
	368B$72.94
	367B$49.10 
	366B$32.50 
	365BB
	376B69.83%
	375B43.40%
	374B$66.91
	373B$39.40 
	372B$27.50 
	371BC
	382B3.95%
	381B40.70%
	380B$45.22
	379B$43.50 
	378B$30.90 
	377BEdith
	388B36.74%
	387B52.20%
	386B$87.37
	385B$63.90 
	384B$42.00 
	383BEllen
	394B-11.42%
	393B39.90%
	392B$30.47
	391B$34.40 
	390B$24.60 
	389BElly
	400B7.94%
	399B-5.70%
	398B$126.18
	397B$116.90 
	396B$124.00 
	395BEureka
	406B-20.34%
	405B-4.00%
	404B$79.34
	403B$99.60 
	402B$103.80 
	401BGail
	412B23.67%
	411B23.90%
	410B$90.65
	409B$73.30 
	408B$59.20 
	407BGilda
	418B27.81%
	417B14.80%
	416B$24.54
	415B$19.20 
	414B$16.70 
	413BGina
	424B-41.63%
	423B22.70%
	422B$30.94
	421B$53.00 
	420B$43.20 
	419BGrace 
	430B-19.66%
	429B28.30%
	428B$35.59
	427B$44.30 
	426B$34.50 
	425BHabitat 
	436B14.12%
	435B0.10%
	434B$212.03
	433B$185.80 
	432B$185.70 
	431BHarmony
	442B-17.26%
	441B-5.50%
	440B$77.94
	439B$94.20 
	438B$99.70 
	437BHarvest
	448B31.25%
	447B48.40%
	446B$42.00
	445B$32.00 
	444B$21.60 
	443BHenry
	454B13.33%
	453B8.70%
	452B$213.85
	451B$188.70 
	450B$173.60 
	449BHeritage
	460B-14.12%
	459B-5.60%
	458B$76.26
	457B$88.80 
	456B$94.00 
	455BHermosa
	466B-25.22%
	465B2.30%
	464B$56.53
	463B$75.60 
	462B$73.90 
	461BHidalgo
	472B46.49%
	471B48.90%
	470B$68.27
	469B$46.60 
	468B$31.30 
	467BHillhouse
	478B-4.16%
	477B17.60%
	476B$42.94
	475B$44.80 
	474B$38.10 
	473BHogan
	484B3.20%
	483B-3.00%
	482B$100.21
	481B$97.10 
	480B$100.10 
	479BHondo
	490B3.81%
	489B12.60%
	488B$42.35
	487B$40.80 
	486B$36.20 
	485BHouchin
	496B-6.03%
	495B44.60%
	494B$50.65
	493B$53.90 
	492B$37.30 
	491BIrene
	502B7.53%
	501B11.50%
	500B$1,757.80
	499B$1,634.70 
	498B$1,466.60 
	497BTotal
	503BFigure ES-1 below shows the allocated decommissioning cost by category or phase.  The three decommissioning phases that have the largest portions of this cost study include platform removal (28.0%), well abandonment (19.1%), and preservation and maintenance (14.5%).  Compared to the pervious study from 2020, platform removal has increased by 1% from 27% of total decommissioning cost, and well abandonment has decreased 1.9%, from 21% of total decommissioning cost, as illustrated in Figure ES-2.
	504B/
	1BFigure ES-1 – Allocated Cost of Decommissioning by Phase
	6117B/
	2BFigure ES2 – Cost of Decommissioning by Phase by Study Year
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	505BL123, together with its engineering subsidiary, Thomas & Beers Engineering, LLC, is a marine-focused project management and engineering firm specializing in planning and executing decommissioning and marine construction projects, supported by more than 40 years of experience operating within California’s unique regulatory and environmental landscape, including direct management experience in the only oil and gas related decommissioning campaigns to have occurred offshore California. 
	506BAlong with our strategic partners in Trident Group, LLC, the team brings extensive offshore decommissioning experience, with authors having managed and continuing to support decommissioning campaigns in the Gulf of America, as well as prior international offshore decommissioning efforts in diverse operating environments. This experience provides a practical foundation for evaluating Pacific OCS decommissioning scenarios, reconciling prior study assumptions with real-world execution outcomes, and developing cost and schedule estimates that reflect both regional constraints and global best practices. 
	507BIn support of this study, L123 conducted targeted stakeholder engagement to obtain technical insight and a practical perspective relevant to Pacific OCS decommissioning activities. Engagement included discussions with marine construction contractors, heavy-lift vessel operators, disposal and recycling facilities, and other service providers, who were able to provide detailed, experience-based input on execution methods, sequencing considerations, and general capacity constraints based on their respective areas of practice. This information was used to inform scenario development, identify potential bottlenecks, and assess the reasonableness of assumed methodologies.
	508BEngagement with oil and gas operators and liability holders was conducted at a deliberately high level and was focused on understanding general perspective rather than project-specific detail. These discussions were intended to identify whether there were material considerations, constraints, or viewpoints that may not be fully captured through engineering analysis or publicly available information alone. Input from these stakeholders was qualitative in nature and limited to broad observations and perspective, serving as a supplemental reasonableness check on the study assumptions rather than a source of detailed technical or commercial data.
	509BFederal offshore oil and gas development off the coast of California began in earnest in the late 1960s and expanded through the 1970s and 1980s, resulting in a concentrated inventory of fixed steel platforms in three primary offshore areas: the Santa Barbara Channel, the Santa Maria Basin, and the San Pedro Basin (see Figures 1-1 and 1-2). In total, 23 offshore oil and gas production facilities were installed in federal waters offshore California, representing the full Federal Pacific OCS facility inventory that is the subject of BSEE’s Pacific decommissioning program and cost studies.  These facilities were developed under federal leases, commonly organized into units, and supported by interdependent offshore and onshore infrastructure, including production flowlines, export pipelines, power cables, subsea appurtenances, and onshore processing and transportation systems.  
	510BOver time, production declined across portions of the region as reservoirs matured and operating economics changed. The result today is a mixed population of facilities ranging from active producing platforms to late-life assets that are idle, managed under preservation programs, or progressing through early decommissioning steps. That late-life status is heavily influenced by California’s regulatory environment, including layered federal, state, and local oversight for offshore work, pipeline systems, ports, air quality, coastal permitting, and environmental review.
	511BWithin the Pacific Outer Continental Shelf Region, offshore platforms span a range of operational states reflecting differing stages of late-life management and decommissioning progression. Consistent with observations documented in the 2016 and 2020 BSEE decommissioning cost studies, several platforms have transitioned beyond active production and are no longer supporting routine operations. At the time of this study, the platforms Gail, Grace, Harvest, Hermosa, and Hidalgo are in the later phases of Preservation and Maintenance (P&M) status, with wells plugged and abandoned indicating that production has ceased, and the facilities are being maintained in a safe, non-operational condition pending future decommissioning activities. During this phase, systems are preserved to meet regulatory requirements while active production and associated operational loads have been removed.
	512BThe Santa Ynez Unit (SYU) represents a distinct case within the Pacific OCS, encompassing the offshore platforms Harmony, Heritage, and Hondo, together with the associated production, pipeline, and onshore processing infrastructure that supports unitized operations. Following transfer of ownership and operating responsibility under a multi-year agreement, the current asset holder has obtained the necessary approvals to resume operations and has returned the facilities to production. Offshore production activities are ongoing, utilizing existing infrastructure and export pathways. For purposes of this study, the SYU platforms are treated as active producing facilities. While future production levels and asset life remain subject to operational, regulatory, and market considerations, the facilities are presently in service and are not assumed to be in immediate decommissioning status.
	513B/
	3BFigure 11 – Locations of POCSR Platforms
	514BCompared to the Gulf of America, the Pacific OCS has seen relatively limited full-structure decommissioning. The most notable removals occurred in state waters, where early projects demonstrated technical feasibility but also highlighted cost drivers and the operational complexity of working in California’s nearshore environment. Historical examples include the abandonment and removal of Platforms Helen and Herman in the late 1980s, followed by the larger 1996 Chevron “4-H” removal campaign involving Platforms Hope, Heidi, Hilda, and Hazel.  These state-water removals are frequently referenced in published literature and prior BSEE studies because they remain among the few complete removals executed in the region, and they provide real-world context for lifting, cutting, transportation, and disposal logistics on the California coast.  
	515BIn federal waters, decommissioning has progressed more slowly and has largely involved enabling activities rather than complete removals, such as late-life facility management, well work, and planning for eventual abandonment and removal. In 2023, BSEE completed a programmatic environmental review to support future decisions for platform, pipeline, and associated infrastructure decommissioning on the Pacific OCS, reflecting the scale of the upcoming workload and the need for consistent decision support for removal and disposal actions.  
	516BToday, the Pacific OCS inventory remains an interconnected system of offshore platforms, wells, pipelines, power cables, subsea components, and onshore processing and transportation assets. The platforms are operated by a limited number of operators, and the operator-platform groupings are publicly documented.  The region includes platforms that remain operational, platforms in preservation and maintenance programs, and platforms undergoing active well abandonment. As described in this report subsequent sections, a subset of facilities has transitioned into Preservation and Maintenance (P&M) status, indicating production has ceased and the facilities are maintained in a controlled, non-operational condition pending future decommissioning activities. Other facilities are in active well plugging and abandonment (P&A), which is typically the leading indicator of broader decommissioning progression toward eventual removal.
	517BSeparately, the region also includes infrastructure where operating status depends on the ability to maintain a viable transportation pathway for produced hydrocarbons and to maintain or regain required authorizations for restart. A prominent example is the unitized system in the Santa Barbara Channel that includes offshore platforms, an onshore processing facility, and an associated pipeline network. Public actions and reporting show continuing efforts by the current asset holder to re-establish transportation options and restart operations, with approvals and constraints evolving through ongoing regulatory and legal processes.  For purposes of this cost study, facilities under active restart intent and ongoing regulatory engagement are treated as active in order to reflect operational alternative and to avoid prematurely assuming decommissioning timing where restart remains a plausible near-term pathway.
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	4BFigure 11 – Typical POCSR Shallow Water Platform
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	519BAs discussed in prior BSEE decommissioning cost studies, offshore oil and gas facilities in the Pacific OCS operate within a broader and evolving energy, regulatory, and policy context. California remains a significant consumer of petroleum products, with continued demand driven by transportation, aviation, maritime commerce, and industrial activity, even as in-state production has declined and reliance on imported crude oil has increased. At the same time, offshore infrastructure in the region is aging and progressively transitioning toward late-life management and decommissioning.
	520BSince the publication of those studies, additional well-plugging and abandonment work has been performed in the Pacific OCS, and operators have reported associated execution costs. These self-reported costs reflect a range of contracting strategies, operational methodologies, and operator-based internal risk strategies and mitigation. Accordingly, these data were reviewed and qualitatively considered to inform assumptions regarding equipment selection, duration, contingency, and risk-based well categorization. This approach allows recent Pacific OCS execution experience to inform the update while maintaining a consistent and defensible estimating methodology. Within California, regulatory processes and public policy considerations generally favor retirement of offshore oil and gas facilities once production ceases, rather than extension of field life or redevelopment. This dynamic, combined with the layered permitting and environmental review requirements applicable to offshore activities, has influenced the pace and sequencing of decommissioning in the Pacific OCS. As a result, the timing of decommissioning activities can be subject to uncertainty, with progression driven not only by technical readiness but also by regulatory processes, infrastructure constraints, and market conditions. These factors underscore the need for decommissioning cost estimates that are flexible, scenario-based, and grounded in current execution realities to support federal oversight and planning.
	521BIndividual operators maintain distinct corporate governance structures, internal risk tolerances, contracting philosophies, timing considerations, and commercial leverage positions. Some operators are currently advancing platform removal planning for facilities addressed in this report, and their selected methodologies may differ materially from the standardized framework modeled herein. These differences may arise from operator-specific risk mitigation preferences, commercial negotiations, sequencing strategies, capital allocation priorities, or strategic campaign bundling decisions. The methodology used in this study is therefore best understood as a consistent analytical basis for cost estimation rather than a prescriptive execution directive.
	522BThis report is a follow-on to BSEE’s prior Pacific OCS decommissioning cost updates and applies the same basic structure used in those efforts, with cost estimates organized by major decommissioning category and by facility, then rolled up at the regional level. The 2016 study (TSB Offshore) and the 2020 study (InterAct PMTI) established the baseline approach for platform-by-platform estimating, including assumptions for engineering and planning, permitting, platform preparation, well P&A, conductor and pipeline work, removals, transportation, disposal, and site clearance.
	523BThis update retains that framework but makes several deliberate refinements based on execution experience and current market realities:
	524BPrior studies necessarily leaned more heavily on non-West Coast equipment and disposal pathways, reflecting limited regional capacity and limited recent precedent. This study explicitly incorporates the alternative to utilize a West Coast recycling and disposal facility as a primary disposition pathway, supported by West Coast-based marine assets currently available for key scopes.  This includes local DP2 vessels for diving and ROV support, and local material barges to shuttle steel to West Coast scrap and recycling facilities.
	525BGulf of America service providers and recycling facilities remain a viable backstop for specialty scopes or capacity overflow, and this study includes that capability on an as-needed basis where West Coast capacity, schedule constraints, or specialized tooling requirements drive an alternate pathway. This blended approach is intended to reflect practical execution planning rather than assume a single constrained solution.
	526BThis study introduces a discrete Preservation and Maintenance (P&M) cost category to capture the costs of monitoring and reporting well conditions prior to well abandonment operations and costs of maintaining non-operational offshore facilities in a safe and compliant state between cessation of production and final decommissioning. This includes the ongoing inspection, monitoring, maintenance, staffing or periodic attendance, and supporting logistics required to keep facilities in an acceptable condition while awaiting major decommissioning campaigns or resolution of constraints such as vessel availability, recycling throughput, or permitting.
	527BSince the last study, well abandonment activity in the Pacific OCS has generated actual cost and duration data that can be compared to prior assumptions. This update considers those self-reported outcomes as a qualitative benchmark to inform the calibration of equipment selection, expected durations, and risk-based well categorization. The intent is not to replicate operator-specific results or overfit a limited data set, but rather to test prior assumptions against observed field performance. In doing so, the study recognizes that Pacific OCS well abandonment performance can differ materially from earlier estimates due to well condition, heavy oil context, shallow formations, cement and age of construction, and the presence of sustained casing pressure, each of which can increase intervention complexity and time on well. The self-reported data reflect a range of operator methodologies and internal risk tolerances, and therefore serve as contextual reference points rather than prescriptive inputs.
	528BAcross all categories, the estimating approach retains the scenario-based structure used in prior studies, with transparent assumptions for equipment spreads, durations, and disposal pathways, and with sensitivity applied where constraints are expected to govern schedule, such as recycling and disposal facility throughput.
	529BAs part of this study, L123 drew upon a combination of internal execution experience and targeted engagement with service contractors across the major decommissioning disciplines. This approach was intended to ground study assumptions in practical field experience and current market conditions while preserving the high-level, planning-focused framework that has characterized prior BSEE decommissioning cost studies.
	530BA significant portion of the technical basis for this study is informed by the experience of L123 and its affiliated structural engineering company, which has provided structural engineering, analysis, inspection support, and planning services for offshore platforms and associated infrastructure for approximately four decades. This includes extensive work on Pacific OCS platforms and related marine infrastructure, as well as experience supporting platform modifications, late-life integrity evaluations, and decommissioning planning. This internal capability was applied across platform preparation, structural removal sequencing, load paths, cutting strategies, and removability considerations for both topsides and jackets.
	531BThe study also reflects direct involvement in prior West Coast decommissioning efforts, including project management and planning support for the removal of the state-water “4H” platforms and work associated with the Belmont Island decommissioning. These projects provide real-world context for California-specific permitting, marine logistics, heavy-lift execution, transportation, disposal, and stakeholder coordination, and informed assumptions related to sequencing, interfaces, and schedule drivers.
	532BEngagement with well P&A contractors focused on execution approaches, equipment selection, intervention methods, and challenges specific to Pacific OCS well conditions. These discussions were informed by actual well abandonment activity conducted since the previous studies and were used to calibrate assumptions related to well categorization, duration, and cost drivers, particularly where heavy oil, well age, shallow formations, or sustained casing pressure are present.
	533BDiscussions were held with cutting service providers, including contractors specializing in abrasive water jet cutting and other internal cutting techniques. This includes experience with internal abrasive cutting methods utilized on conductors removed to date in the Pacific OCS. Input from these contractors informed assumptions regarding cutting productivity, tooling limitations, and applicability to different structural components. Internal abrasive water jet, diamond wire and specialty sheering companies are not currently located in the West Coast region; however, the equipment and personnel are easily mobilized from the Gulf of America. Explosives were not considered as an option in this study. 
	534BThe study includes engagement with vessel operators providing marine construction support, including DP2 vessels used for diving, ROV, and inspection support; general offshore support vessels; and specialized marine assets. These discussions addressed vessel availability, typical spreads, weather limitations, and integration with other offshore activities.
	535BMaterial barge operators and towing companies were consulted regarding barge availability, load-out configurations, tow logistics, port interfaces, and typical operational constraints. These discussions were used to inform assumptions related to offshore-to-shore transportation of removed materials and integration with disposal and recycling facilities.
	536BEngagement with derrick barge operators focused on lift capacities, spread configurations, mobilization and demobilization considerations, and practical limits for topsides and jackets handling using West Coast–available assets. These discussions supported evaluation of lift sequencing, campaign sizing, and integration with material handling and disposal constraints.
	537BL123 engaged with diving and ROV service providers regarding inspection, preparation, cutting support, and site clearance activities. These discussions addressed crew composition, operational limits, safety considerations, and coordination with heavy-lift and abandonment operations. There are diving contractors located on the West Coast, and surface diving equipment (Air and Gas spreads that allow diving to ~300 FSW); however, there is no operating saturation diving system ready to be deployed on the West Coast. Mobilization of a DP2 Saturation Diving Vessel from the Gulf of America as well as the mobilization of a modular saturation diving system to be installed on the DB Thor was considered. 
	538BSpecialty contractors with experience in pipeline pigging, flushing, and abandonment were consulted to inform assumptions related to pipeline preparation, decommissioning sequencing, and regulatory expectations. This input was supplemented by L123’s own experience supporting pipeline abandonment and removal projects in both federal and state waters.
	539BEngagement with specialty contractors performing site clearance activities informed assumptions related to debris surveys, seabed clearance methods, verification approaches, and post-removal inspection requirements. These discussions supported the development of site clearance scopes consistent with regulatory expectations and prior West Coast experience. Specifically, we modeled the use of a DP2 ROV spread for Site Clearance. Though there will be a DP2 vessel located on the West Coast by the time decommissioning happens, L123 did include the mobilization and demobilization of an ROV Vessel with 2 Work Class ROV’s from the Gulf of America. 
	540BSite visits were conducted with representatives across these contractor categories, including visits to recycling and disposal facilities, i.e., the Port of Ensenada, MX (POEM). Most of the contractor classes which require engagement are well known to the authors. These visits were used to understand physical layouts, throughput constraints, cutting and processing workflows, and logistical interfaces that could influence decommissioning schedule and cost.
	541BAcross all categories, contractor engagement was focused on understanding general capabilities, execution practices, and constraints based on experience, rather than soliciting project-specific pricing, commitments, or proprietary information. Input from these engagements was used to validate assumptions, identify key schedule drivers, and support development of realistic decommissioning scenarios consistent with current market conditions and regulatory frameworks.
	542BThis study evaluates decommissioning costs using a defined execution scenario intended to represent a practical and defensible full removal pathway under current Pacific OCS regulatory conditions. The selected reference case assumes complete removal of topsides and jacket structures to the required depth below mudline, followed by transportation to a regional recycling or disposal facility accessible from the West Coast. Partial removal or reefing alternatives were not modeled as baseline assumptions.
	543BThe reference execution scenario assumes campaign-based removal utilizing a heavy lift derrick barge mobilized from elsewhere then operating continuously within the Pacific OCS Region for the duration of a multi-platform program. Structural sections are cut subsea using mechanical or abrasive methods, lifted in discrete modules, placed and secured onto material barges, and transported to a designated West Coast recycling facility. This configuration was selected to reflect a balance between realistic vessel availability, logistical efficiency, and regional disposal throughput constraints.
	544BIn developing the cost model, multiple heavy lift configurations were evaluated to understand their influence on cost, schedule, and operational exposure. These scenarios included variations in lifting capacity, vessel mobilization strategy, and disposal routing assumptions.
	545BThe primary heavy lift scenarios considered were:
	 4051BUse of a 1,600-ton class conventional derrick barge mobilized from the Gulf of America then operating continuously on the West Coast for the duration of the campaign,
	 4052BMobilization of higher-capacity heavy lift vessels from outside the region on a campaign basis,
	 4053BUse of an 800-ton class conventional derrick barge mobilized from the Northern West Coast then operating continuously on the West Coast for the duration of the campaign.
	546BEvaluation of these alternatives indicated that sustained presence of a 1,600-ton class derrick barge provides the most balanced and scalable solution under Pacific OCS conditions. While larger-capacity heavy lift vessels can reduce the number of individual lifts, their limited availability on the West Coast, high mobilization and demobilization costs and higher day rates introduce schedule and mobilization risk. These larger class vessels will also surge the West Coast disposal capacity, including reduction and recycling capacity, which would cause additional costs of sending material barges and assist tugs through the Panama Canal to the Gulf of America. Further, the number of barges that would need to be sent to the GoA in this scenario, and it’s roughly 80-day round trip cycle, would severely strain the material barge and tug market. 
	547BConversely, smaller lift spreads increase cutting duration and lift frequency, extending offshore exposure and total campaign time.
	548BThe selected reference case therefore assumes a 1,000 to 1,600-ton class derrick barge supported by material barges and assist tugs, operating in coordination with disposal throughput capacity. This configuration reflects the practical constraint that recycling facility annual tonnage limits, rather than lift capacity alone, ultimately govern campaign pacing under a full removal scenario.
	549BAlternative heavy lift configurations were retained for sensitivity evaluation and comparative analysis; however, the cost estimates presented in this report are based on the defined reference scenario to ensure internal consistency across all platforms and infrastructure categories.
	Section Three – Decommissioning Methodology
	550BThis study reviews and updates the decommissioning methodology described in the 2016 and 2020 Bureau of Safety and Environmental Enforcement (BSEE) Pacific OCS Region cost assessments. The general structure and baseline execution philosophy from prior studies are retained, establishing a consistent framework grounded in conventional offshore decommissioning practices widely applied in the United States. No experimental or unproven technologies have been incorporated.
	551BWithin that established framework, this update introduces several targeted refinements and scope expansions reflecting both current market conditions and regulatory context. First, a distinct Preservation and Maintenance (P&M) phase is included to account for the interim period between cessation of operations and final removal. Second, in response to increased regulatory options identified in the 2023 Programmatic Environmental Impact Statement (PEIS), this study evaluates full removal of pipelines and power cables as an additional modeled scenario alongside the base-case assumption of abandonment in place. Third, also at BSEE’s request, this study addresses the potential removal of shell mounds, which are generally understood as accumulations of shell material and associated deposits, potentially including biologically harmful elements, that have formed on the seafloor adjacent to offshore facilities. These features represent a sensitive seabed irregularity from both environmental and regulatory perspectives. While the PEIS broadly addresses seabed obstructions, it does not explicitly define shell mound removal as a standard requirement or prescribe specific methodologies.
	552BAccordingly, there are no well-established industry precedents or accepted technical standards governing shell mound removal, and applicable regulatory requirements remain uncertain and project-specific. A proposed methodology, technical approach, and order-of-magnitude cost range have been developed based on publicly available information and a range of conservative assumptions. These are presented in Appendix G but are not included in the total 2025 study costs.
	553BIn prior studies, structural removal scenarios were influenced significantly by assumptions regarding long-haul transport through the Panama Canal and processing at Gulf of America recycling facilities. Based on current market conditions, this study finds that reliance on Gulf of America transport introduces significant constraints related to cost, transit duration, and availability of tugs and material barges required to support simultaneous campaign execution.
	554BIn contrast, this update anchors the execution model to a West Coast-accessible recycling and disposal pathway. Structural materials generated from Pacific OCS decommissioning campaigns are assumed to be transported to and processed at a facility in Ensenada, MX, capable of handling offshore steel volumes under a phased campaign structure. This approach is supported by site visits conducted by the study team to verify facility applicability and to quantify realistic annual throughput.  
	555BWhile this represents a viable regional solution, disposal throughput is more limited than the capacity historically assumed in the Gulf of America. As a result, disposal throughput becomes the governing pacing variable for the decommissioning effort. Heavy lift operations, module sizing, marine support requirements, and campaign durations are therefore calibrated to align with realistic annual tonnage limits at regional facilities. This disposal-driven framework materially influences both cost distribution and schedule logic compared to prior modeling assumptions, while remaining fully consistent with conventional removal practices.
	556BThe methodology also reflects current West Coast capabilities, incorporating regional marine assets including DP2 vessels for diving and ROV support, locally available material barges for transport, and optional derrick barges operating in the region, though not explicitly relied upon in the baseline model. Gulf of America service providers and recycling facilities remain available and are assumed to be utilized on an as-needed or overflow basis where specialized capability or additional capacity is required.
	557BWell plugging and abandonment methodology remains grounded in established regulatory requirements and conventional offshore execution practice. A hybrid abandonment sequence is assumed, utilizing a platform-based rig or workover unit for high-mechanical-demand operations, followed by a standardized rig-less spread consisting of coiled tubing and modular cementing equipment to complete internal and annular barrier placement. This approach reflects common offshore sequencing and avoids assuming full-time rig deployment for phases that can be safely executed with modular systems.
	558BPipeline and power cable methodology represents a refinement relative to earlier modeling scenarios. The base-case assumption remains abandonment in place, with pipelines flushed, cut, and buried or otherwise stabilized, and power cables disconnected, cut, and buried to eliminate potential conflicts. In addition, full removal of pipelines and power cables has been evaluated as an optional scenario, recognizing that such removal would significantly increase offshore duration, subsea excavation scope, and marine support requirements relative to abandonment in place.
	559BStructural removal methodology is developed in alignment with the governing disposal constraint. Topsides and jackets are removed using conventional derrick barges supported by material barges and assist tugs. Structural severance is assumed to occur using mechanical cutting systems, with lift planning and module sizing coordinated to match disposal throughput capacity rather than optimized solely for maximum lift efficiency.
	560BSite clearance methodology has also been refined to align with this execution philosophy. Rather than assuming full-field trawl sweeping, this study adopts a survey-based approach utilizing multibeam bathymetry and side scan sonar to identify discrete debris. Anomalies are investigated and recovered using ROV systems and conventional lifting equipment. This targeted approach minimizes benthic disturbance and avoids unnecessary recovery of long-established seabed material, while remaining consistent with modern offshore practice.
	561BIn summary, the principal refinements in this update include the explicit anchoring of execution to West Coast recycling capacity, incorporation of a Preservation and Maintenance phase, evaluation of full removal scenarios for pipelines and power cables, and the introduction of shell mound removal as a requested, non-baseline consideration. These refinements reflect practical execution planning under current Pacific OCS conditions and are presented for review and concurrence prior to finalization of detailed cost assessments.
	Section Four – Project Management, Engineering and PLANNING
	4.1 Cost Model and Analytical Approach

	562BProject Management, Engineering, and Planning (PMEP) encompass the activities required to develop, coordinate, and manage offshore decommissioning work through all phases. These activities include development of engineering solutions, definition of execution sequencing, coordination of contractors and marine assets, management of technical and commercial interfaces, and implementation of project controls necessary to support safe and compliant execution. PMEP enables decommissioning activities but does not include construction, marine operations, or other field execution costs, which are addressed within separate cost categories. Consistent with prior BSEE decommissioning cost studies, PMEP is treated as a discrete cost element and is accounted for separately from Permitting and Regulatory Compliance.
	563BDecommissioning engineering is inherently asset-specific. Offshore platforms and associated infrastructure vary significantly in structural configuration, foundation design, well architecture, water depth, and modification history, all of which influence decommissioning approach and execution strategy. Engineering activities include definition of structural segmentation and lift configurations, evaluation of load paths and stability during removal, development of execution sequencing, and selection of appropriate separation techniques and marine assets. These activities require integration of structural behavior, lifting methodology, equipment capacity, and operational constraints. While common methodologies and equipment classes are employed across facilities, the resulting engineering solutions must be tailored to individual asset conditions and therefore cannot be fully standardized or reused.
	564BOffshore decommissioning in California exhibits characteristics of both greenfield and brownfield project environments. From a technical standpoint, assets are well documented, global decommissioning methodologies are established, and execution technologies have been applied successfully in other offshore operating areas. However, from a planning and regulatory perspective, decommissioning in California retains several greenfield-like characteristics. Limited precedent for large-scale federal offshore platform removals in California waters, combined with evolving regulatory expectations and ongoing evaluation of acceptable end states, introduces uncertainty that must be addressed through upfront engineering and planning. Continued consideration of full removal, partial removal, and alternative disposition concepts requires development and evaluation of multiple execution scenarios prior to finalizing project scope.
	565BMany operators and liability holders maintain internal project management organizations and subject matter expertise focused on decommissioning planning and execution. These internal capabilities are embedded within operator cost structures and reflect sunk effort associated with long-term asset stewardship, option screening, and preliminary engineering evaluation. This embedded knowledge provides a strong foundation for execution planning and reduces uncertainty related to technical feasibility and sequencing. Nevertheless, external engineering and project management support remains necessary to develop detailed engineering deliverables, coordinate contractors, and manage execution interfaces. Relative to a replacement-operator or cold-start scenario, reliance on third-party resources is moderated by the presence of internal capability, but not eliminated.
	566BDecommissioning in California is further distinguished by the complexity of its operational and regulatory environment. Although offshore facilities are located in federal waters, execution is influenced by a layered framework of federal, state, and local considerations that extend beyond formal permitting requirements. Planning and execution activities often require coordination across multiple agencies, ports, service providers, and stakeholders, as well as accommodation of regional labor practices, logistics constraints, and environmental sensitivities. Processes that may be comparatively routine in other offshore operating areas frequently require additional documentation, sequencing, and stakeholder engagement when performed in or adjacent to California. These factors increase planning duration and project management effort, particularly during early phases of decommissioning.
	567BPrevious studies recognized the benefit of engaging third-party resources with California-specific experience to support decommissioning planning and execution. Since completion of those studies, the decommissioning market has continued to mature, with the emergence of more integrated and specialized teams capable of bridging offshore engineering, permitting, planning, and field execution disciplines. Firms and practitioners are now available that combine global and Gulf of America decommissioning experience with a practical understanding of how offshore work is executed in California and along the U.S. West Coast. This blended expertise supports more realistic planning assumptions, improved alignment between engineering and execution strategies, more effective contractor integration, and stronger management of technical and regulatory interfaces, reducing inefficiencies often associated with first-of-kind execution in a complex operating environment.  
	568BProject Management, engineering, and planning effort is expected to be elevated during early stages of decommissioning as execution approaches are defined, regulatory expectations are clarified, and coordination practices are established. While engineering solutions such as structural segmentation, lift definition, and execution sequencing remain project-specific throughout the program, broader planning, coordination, and project controls benefit from repetition and increasing familiarity with contractors, equipment capabilities, and regulatory interfaces. Over time, planning and project management effort becomes more predictable, even as asset-specific engineering requirements persist.
	569BFor purposes of this study, PMEP costs are assumed to scale approximately linearly during early decommissioning campaigns, reflecting the effort required to establish acceptable execution pathways and coordination practices within the California operating environment. Incremental effort is assumed to taper as execution patterns, regulatory expectations, and interface requirements become better understood. These effects are reflected implicitly in cost development rather than through explicit modeling of campaign-level learning curves, consistent with the study’s objective of maintaining transparency, simplicity, and defensibility.
	570BAccordingly, a single blended PMEP allowance of 8% of applicable costs is applied consistently across all decommissioning phases excluding any work provision or weather contingencies.  This blended approach captures the combined effects of early-stage uncertainty, California-specific operational complexity, and later-stage efficiency gains, while avoiding unnecessary analytical complexity. The approach aligns with prior BSEE study methodology and supports the study’s objective of ensuring adequate financial assurance for decommissioning under a range of execution scenarios.
	571BPMEP costs exclude formal permitting and regulatory compliance activities, which are addressed separately in the Permitting and Regulatory Compliance section. PMEP includes planning for regulatory uncertainty and execution coordination but does not include preparation, processing, or agency review of permit applications. Engineering associated with well abandonment, conductor removal, and structural removal is addressed within the respective technical sections to avoid double-counting.
	572BIn summary, PMEP costs shown in Table 4-1 below reflect a balance between asset-specific engineering requirements, the operational and regulatory complexity of executing offshore decommissioning in California, and program-level efficiencies associated with increasing market maturity and experience. This approach supports realistic, conservative, and explainable cost development without assuming either perpetual inefficiency or full standardization of customed engineering activities.
	573BIt is recognized that anecdotal PMEP costs from prior project benchmarks and certain recent campaigns can appear materially higher than the values presented in Table 4-1.  Several factors may account for this difference.  Primarily, the 8% allowance applied in this study represents the external project management, engineering, and planning effort necessary to execute decommissioning within the California operating environment.  It does not capture sunk operator costs associated with asset stewardship, and any preliminary engineering evaluations, which may be embedded in internal operator cost structures and may be incurred prior to decommissioning execution. Secondly, formal permitting and regulatory compliance activities, which may be bundled into operator-reported PMEP, are addressed separately in the Permitting and Regulatory Compliance section of this report. Lastly, the 8% allowance reflects current market conditions in which hybrid third-party expertise combining global, Gulf of America, and California-specific experience has reduced inefficiencies compared to anecdotal benchmarks. The 8% rate is also consistent with prior BSEE decommissioning cost studies and with industry benchmarks for execution-phase project management on comparable offshore programs. When the cost elements excluded from this study’s PMEP definition are reattributed, the cost estimate of project management, engineering, and planning  is consistent with prevailing industry experience, including recent campaigns conducted at significant water depths and on aging facilities.
	5BTable 41 – Cost of Project Management, Engineering and Planning
	4356BUnspecified
	4355BPipeline components Hazardous materials
	4358BNational Marine Fisheries Service (NMFS) 
	4357BNatural Gas Pipeline Safety Act Hazardous Liquid Pipeline Safety Act Hazardous Materials Transportation Act 
	4360BImpacts to federally-listed and species proposed for listing.  Protection of Marine Mammals including impacts associated with explosives use.  Managed Marine Fish Resources  
	4359BESA, Section 7 for marine species Marine Mammal Protection Act Essential Fish Habitat Assessment 
	4362BReview period: 6 months to 1 year Review period: 18 months or more Review period: Similar to ESA Completed prior to NEPA completion 
	4361BMarine components
	4364BNOAA National Marine Sanctuary - Chumash Heritage NMS
	4363BEndangered Species Act Marine Mammal Protection Act Magnuson-Stevens Fishery Conservation and Management  Act 
	4366BAuthorization for activities within the designated marine sanctuary boundaries
	4365BONMS Permit/Authorization
	4368BEst. 6 months
	4367BMarine components associated with Point Arguello and Point Pedernales. 
	4370BAdvisory Council on Historic Preservation(ACHP)
	4369B15 C.F.R - NOAA
	4372BImpacts to historic properties.
	4371BSection 106review andcompliance
	4374B3-6 months .
	4373BMarine Components that could impact submerged cultural and historic resources
	4376BAgency
	4375BNational HistoricPreservation Act36 CFR 800
	4378BRegulated Activity
	4377BPermit/Approval 
	4380BReview Period*
	4379BApplicable project Components 
	4382BCalifornia State Lands Commission (CSLC)
	4381BAuthority
	4384BReview of environmental impacts in area of jurisdiction. Removal of components in State Territorial Waters.
	4383BLead agency for CEQA documentation. Pipeline lease Agreement termination
	4386B10-12 months for certification of CEQA document. Lease termination agreement
	4385BAll decommissioning activities in state waters to mean high tide line.Review impacts of all decommissioning activities.
	4388BCaliforniaCoastalCommission(CCC)
	4387BPublic Trust Doctrine, Public Resources Code Sections 6301, 6500.California Environmental Quality Act (CEQA)
	4390BEnsures any development (including decommissioning activity) within the coastal zone complies with the CA Coastal Act and CZMA.
	4389BCoastalDevelopmentPermit/FederalConsistency
	4392B4-6 month reviewprocess, partiallyconcurrent withCEQA review.
	4391BAll decommissioning activities within the Coastal Zone
	4394BCaliforniaDepartment ofFish andWildlife (CDFW)Office of Spill Prevention & Response (CDFW OSPR)
	4393BCalifornia CoastalAct; Coastal ZoneManagement Act
	4396BActivities affecting State Waters resources. Onshore activities affecting onshore resources including streams and wetlands.State lead for response to oil spills affecting state waters and resources.
	4395BEndangered Species Act Consultation, Finding of No Jeopardy; Section 1603 Permit;Oil Spill Contingency Plan approval
	4398B4-6 month reviewprocess, partiallyconcurrent withCEQA review.
	4397BDecommissioning activities that could impact CA fish and wildlife resources, including listed threatened or endangered species or species of special concern.
	4400BState WaterResources ControlBoard (SWQCB) or Regional Water Quality Control Board (RWQCB)
	4399BCA Endangered Species Act; CA Dept. of Fish & Game Code Section 1603; Senate Bill 861
	4402BDischarges that may affectsurface and ground waterquality.
	4401BSection 401 Water Quality  Certification
	4404BConcurrent withUSACE review andapproval.
	4403BAny activity that could result in a discharge to waters of the state
	Section Five – Permitting and Regulatory Compliance
	5.1 Regulatory Agency Jurisdiction
	5.1.1 Chumash Heritage National Marine Sanctuary

	5.2 Permitting Process
	5.3 Permitting and Regulatory Compliance Cost Inputs
	5.3.1 Initial and Final Decommissioning Plan
	5.3.2 Baseline Data Compilation and Field Surveys
	5.3.3 NEPA and CEQA Documentation
	5.3.4 Agency Review, Processing Fees, and Staff Reimbursement
	5.3.5 Environmental Mitigation Measures
	5.3.6 Mitigation Monitoring and Compliance Verification

	5.4 Permitting Cost Base Case And Cost Variables

	574BThis section describes permitting and environmental review requirements and associated costs for the decommissioning of the POCSR oil and gas platforms, pipelines, and power cables. The process remains the same as that described in the 2020 report with a few updates for modified regulations. The cost estimate for permitting and regulatory compliance is based on the platforms being completely removed. Potentially controversial issues that could extend the environmental review process, such as a proposal for an artificial reef pursuant to the State of California’s Rigs to Reef legislation or the disposition of shell mounds (if present), were not assumed in this analysis.  Consistent with the study direction provided by BSEE, these potential alternative pathways and related considerations were excluded from the cost modeling basis.
	575BRegulatory agencies with permit authority are engaging in an Interagency Decommissioning Working Group (IDWG) to prepare for upcoming decommissioning work offshore California. The IDWG seeks to coordinate their processes and mitigation requirements so that all agency policies and regulations are met.
	576BPermitting and regulatory compliance costs will be incurred to obtain the necessary Federal, State, and local permits required for decommissioning operations and to prepare the environmental documentation necessary to satisfy the requirements of the National Environmental Policy Act (NEPA) and the California Environmental Quality Act (CEQA). The costs to satisfy environmental mitigation measures that are typically placed on offshore projects, such as marine mammal protection measures, air emissions mitigation, commercial fishermen preclusion agreements, pre- and post-decommissioning biological surveys, were included in the cost estimates. Other costs, such as bathymetric surveys for anchor positioning and post-decommissioning seafloor surveys to ensure there are no obstructions that could interfere with other ocean users, were included elsewhere in the report. For decommissioning projects offshore California, mitigation costs can be significant.
	577BThe decommissioning of a Federal OCS oil and gas platform(s) will involve the removal of the structure and associated offshore oil and gas pipelines and power cables that connect the platforms and onshore processing facilities and electrical grids. The project may also involve the decommissioning of an associated onshore processing facility if it is the only facility servicing those platform(s). The agencies that have primary regulatory jurisdiction over such a project are BOEM and BSEE, which regulate oil and gas activities on the Federal OCS, the California State Lands Commission (CSLC) which has authority over State Tidelands located within 3 miles from the coastline, and the County/City agency regulating the related onshore facilities. In addition, the California Coastal Commission has permit authority over all aspects of the decommissioning program within the State’s recognized Coastal Zone Boundary.
	578BIn addition to BOEM and BSEE, several other Federal agencies have regulatory authority over various aspects of decommissioning projects including: U.S. Army Corps of Engineers, U.S. Fish and Wildlife Service, U.S. Environmental Protection Agency, U.S. Coast Guard, National Oceanic and Atmospheric Administration’s National Marine Fisheries Service and Office of National Marine Sanctuaries, and the U.S. Pipeline and Hazardous Materials Safety Administration. Additional State and local agencies having regulatory jurisdiction over decommissioning operations in California include the California Department of Fish and Wildlife, California Geologic Energy Management Division, Regional Water Quality Management District, California State Fire Marshal, County Planning and Resource Management Departments, and regional Air Pollution Control Districts. Tables 5.1 and 5.2 list the major regulatory agencies and their permitting requirements and authority.
	579BThe Chumash Heritage National Marine Sanctuary (CHNMS) was established on November 30, 2024. The sanctuary encompasses 4,543 square miles of Central California’s coastal and ocean waters and is administered by the National Oceanic and Atmospheric Administration’s Office of National Marine Sanctuaries. The sanctuary’s objective is protection of natural, cultural, and historical resources, and sanctuary regulations prohibit specific activities within the sanctuary in pursuit of that objective.
	580BOil and gas production from existing leases or lease units in effect on the effective date of CHNMS designation (Nov. 30, 2024) is excepted from several prohibitions in the CHNMS regulations. Specifically, 15 CFR 922.232(a)(1) excepts oil and gas production (including well abandonment) generally; 15 CFR 922.232(a)(2)(i)(H) excepts discharges incidental and necessary to oil and gas production, including well abandonment, from Platform Irene or Platform Heritage; and 15 CFR 922.232(a)(3)(vi) excepts drilling, maintaining, or abandoning a well necessary for oil and gas production from those same platforms. Platform decommissioning (e.g., heavy‑lift removal of the platform itself) is not enumerated among these exceptions.  Based on communications with sanctuary staff, decommissioning operations including heavy lift operations, would be approved, but would require an authorization issued by the sanctuary.
	581BThe procurement of federal, state, and local decommissioning permits is a multi-jurisdictional process, typically spanning a two-to-five-year timeframe. To mitigate the substantial costs of "idle iron" and ensure a seamless transition from production to removal, decommissioning planning must be integrated into the asset’s lifecycle at least three years prior to ending production.  Operators should leverage the final years of production and the concurrent Well P&A (Plug and Abandonment) phase to advance the structural removal permitting process. Many preparatory activities, such as HazMat mapping and initial site surveys, can and should be executed during active operations to compress the regulatory approval schedule.  The industry standard is to engage specialized regulatory consulting firms to manage the regulatory process. These experts provide the necessary technical, environmental, and jurisdictional experience required to navigate the overlapping frameworks of various agencies without triggering costly project delays.
	582BUnder the Outer Continental Shelf Lands Act, BSEE mandates a structured, two-phased application process to vet and approve platform removal methodologies. This process begins at least two years prior to the cessation of production with the submission of an Initial Platform Removal Application under 30 CFR 250.1726. This document serves as the formal "project description" for the entire decommissioning campaign, detailing every operational facet from cutting techniques and equipment spreads to pipeline flushing and site restoration. Because this plan outlines the project’s physical footprint and mechanical execution, it effectively functions as the baseline for environmental reviews required under CEQA and NEPA.
	583BWithin two years of that initial filing the submission of the Final Platform Removal Plan under 30 CFR 250.1727 is required. This second stage triggers the formal submittal of all necessary permit materials to the Federal, State, and local agencies overseeing the project. The application must be supported by a robust suite of technical data, including geotechnical, marine biological, archaeological, and seafloor surveys. These studies are critical for establishing the environmental baseline and identifying sensitive resources, such as fish habitats or cultural artifacts, that could be impacted during the removal process. While BSEE maintains primary administrative authority over this process, they may involve BOEM at their discretion to assist with specific environmental or resource evaluations.  
	584BAs the lead federal agency, BSEE retains responsibility for government-to-government consultation with federally recognized Tribes on its permitting decisions and policies on decommissioning, consistent with DOI policy to consult on a government-to-government basis with federally recognized Tribes whenever there is an agency action with tribal implications. Relevant authorities and guidance include DOI Departmental Manual 512 DM 4 (Policy on Consultation with Indian Tribes) and 512 DM 5 (Procedures for Consultation with Indian Tribes). This framework is grounded in the Federal Government's general trust relationship with each Tribe — as defined by treaties, statutes, executive orders, and federal regulations — and in federal consultation requirements under Executive Order 13175, subsequent Executive Orders and Presidential Memoranda, and statutes.
	585BQuantitative cost estimates for required consultation would be speculative and are not appropriate for inclusion. Tribal consultation may add time to the permitting process, and Tribes may request technical assistance and/or compensation to participate in consultations and analyses, as well as surveys, monitoring, and/or mitigation measures to protect important resources. Tribes may participate in NEPA reviews as cooperating agencies with special expertise with respect to the environmental issues involved in decommissioning. With tribal consent and to the greatest extent practicable, tribal consultation should be coordinated among partner agencies to maximize efficiency and reduce the consultation burden on both Tribes and agencies. 
	586BThe California Coastal Commission (CCC) must issue a Federal Consistency Determination to ensure all activities in POCS waters align with the California Coastal Act. Furthermore, any operations extending into State waters or the adjacent onshore coastal zone necessitate a formal Coastal Development Permit (CDP). Once the CCC has finalized its action, BSEE issues the Record of Decision (ROD) at the federal level, while the lead CEQA agency files the Notice of Determination (NOD), effectively authorizing the commencement of the decommissioning campaign.
	587BEnvironmental reviews under NEPA are executed either on a project-specific basis or through a broader Programmatic Environmental Impact Statement (PEIS). NEPA compliance will follow the Department of Interiors (DOI) NEPA Handbook published in February 2026.  The programmatic approach is particularly effective for establishing a high-level framework of environmental impacts and mitigation strategies for large-scale federal decisions, such as new rulemakings, policy shifts, or regional decommissioning plans. By analyzing the cumulative effects of several connected projects within a single geographical area, such as the anticipated removal of multiple platforms across the Pacific Outer Continental Shelf (POCS),  this high-level review provides a standardized roadmap for regulatory consistency.
	588BThe Programmatic EIS (PEIS) serves as a foundational analytical framework that BSEE utilizes to evaluate future decommissioning actions and determine the necessity for further site-specific study. Such a programmatic approach was completed for future Pacific OCS decommissioning projects (BSEE/BOEM, 2023).  In instances where a proposed action deviates from the baseline established in the PEIS, the agency can execute a supplemental, "tiered" analysis. This tiered approach is a significant procedural advantage, as it allows operators to incorporate the programmatic data by reference rather than duplicating broad environmental findings, substantially compressing the permitting timeline. These programmatic reviews are designed to foster a more transparent decision-making environment while providing a standardized, expedited pathway toward final project authorization.
	589BThe programmatic approach provides flexibility to advance federal projects based on established data while deferring site-specific nuances to later stages. This framework significantly streamlines the mandatory consultation process with key resource agencies, including the U.S. Fish and Wildlife Service (USFWS), the National Marine Fisheries Service (NMFS), and the State Historic Preservation Office (SHPO). By establishing a broad Programmatic Agreement under the Endangered Species Act, for instance, a project can satisfy high-level regional requirements upfront; this allows subsequent, tiered NEPA reviews to focus exclusively on narrow, site-specific consultations, thereby reducing redundant inter-agency cycles.
	590BDespite the efficiencies offered by programmatic tiering, BSEE has indicated that the complexity of offshore decommissioning coupled with the need to satisfy state and local mandates will likely necessitate site-specific NEPA review for each campaign, including joint EIS/EIRs where infrastructure extends into state waters and CEQA applies. While Executive Order 13807 (2017) established a two-year goal for completion of federal environmental reviews, and Secretarial Order 3355 (2017) limited NEPA documents to 150–300 pages benchmarks since codified by the Fiscal Responsibility Act of 2023, the realities of a combined federal-state review remain more demanding.
	6BTable 51 – Federal Permitting Requirements Applicable to Decommissioning Projects
	4408BImpacts to historic properties.
	4407BSection 106review andcompliance
	4410B3-6 months aftercertification ofCEQA document.
	4409BNone identified atthis time.
	4406BState HistoricalPreservationOfficer(SHPO)
	4405BClean Water Act(CWA)Porter-CologneState Water QualityAct (1969).
	4416BCalifornia Public Resources Code Section 3106
	4415BPlatform well plugging abandonment (prior to platform decommissioning)
	4414BWell Plugging and Abandonment
	4413BNotice of Intention (NOI)
	4412BCalifornia Geologic Energy Management Division (CalGEM)
	4411BNational HistoricPreservation Act36 CFR 800
	4422BCounty GeneralPlan / Coastal Plan
	4421B2-3 month reviewprocess, partiallyconcurrent withCEQA review.
	4420BOnshore facilitieswithin Coastal Zone.
	4419BRemoval of projectcomponents locatedlandward of State Leasewithin unincorporatedportions of County (beach &onshore segments).Activities within designatedcoastal zone.
	4418BConditional UsePermit; CoastalDevelopmentPermit
	4417BCounty Department ofPlanning and Building and Safety(County)
	4428B1990 Clean Air ActCEQA review
	4427B6-8 months reviewprocess, concurrent with CEQA review.
	4426BAll decommissioning activities with equipment require engines (i.e., derrick barge, tugs, cranes, crew and supply vessels, portable equipment, generators, trucks, etc.)
	4425BAir emission outputsassociated with projectdecommissioning activities.
	4424BAir quality emissions review;Permit to Operate/ Authority to Construct(PTO/ATC) andPortable EnginePermits
	4423BAir PollutionControl Board(APCD)
	4434BH2S Support
	4433BOverhead Costs
	4432BInitial Prep Costs
	4431B# Days
	4430BComplexity
	4429BPlatform
	 4440B$117,300 
	4439B$276,800 
	4438B15
	4437B1.00
	4436BA
	4435BTotal Costs
	 4442B$394,100 
	 4441B$-   
	4446B$281,800 
	4445B15
	4444B1.02
	4443BB
	 4449B$401,200 
	 4448B$-   
	 4447B$119,400 
	4452B14
	4451B0.90
	4450BC
	 4456B$355,200 
	 4455B$-   
	 4454B$105,700 
	4458B2.03
	4457BEdith
	4453B$249,500 
	 4463B$801,500 
	 4462B$-   
	 4461B$238,600 
	4464BEllen
	4460B$562,900 
	4459B31
	 4470B$1,101,000 
	 4469B$-   
	 4468B$327,700 
	4467B$773,300 
	4466B42
	4465B2.79
	591B*The Review Period is an estimated duration. The actual time required may be longer or shorter.
	7BTable 52 – State and Local Permitting Requirements Applicable to Decommissioning Projects
	 4475B$254,200 
	4474B$599,800 
	 4476B$-   
	4473B32
	4472B2.17
	4471BElly
	 4482B$458,100 
	 4477B$854,000 
	4481B$1,081,100 
	4480B59
	4479B3.91
	4478BEureka
	 4484B$1,539,200 
	 4483B$-   
	4488B$1,007,800 
	4487B55
	4486B3.64
	4485BGail
	 4491B$1,585,100 
	 4490B$150,200 
	 4489B$427,100 
	4494B32
	4493B2.14
	4492BGilda
	 4498B$932,700 
	 4497B$88,400 
	 4496B$251,300 
	4500B0.33
	4499BGina
	4495B$593,000 
	 4505B$145,000 
	 4504B$13,700 
	 4503B$39,100 
	4506BGrace
	4502B$92,200 
	4501B5
	 4511B$79,900 
	 4510B$227,300 
	4509B$536,400 
	4508B29
	4507B1.94
	 4517B$204,700 
	 4512B$843,600 
	4516B$483,000 
	4515B26
	4514B1.74
	4513BHabitat
	 4519B$687,700 
	 4518B$- 
	4523B$1,280,000 
	4522B69
	4521B4.62
	4520BHarmony
	592BThe permitting and regulatory compliance cost framework used in this study follows the same general structure as prior Pacific OCS analyses, with refinements reflecting current regulatory practice, updated labor indices, and recent California project experience. Individual cost elements were reviewed and adjusted based on observed mitigation requirements, agency coordination experience, and contemporary staffing rates. Total campaign-level costs were then allocated across platforms based on the number of facilities included within each decommissioning sequence. The principal cost components included in this category are summarized below and shown in Table 5.3, Table 5.4, Table 5.5, and Table 5.6.
	593BThe project proponent, supported by qualified engineering and regulatory consultants, would prepare a comprehensive Decommissioning Plan describing proposed activities, equipment spreads, sequencing, personnel requirements, and anticipated schedule. These submittals are typically developed using detailed engineering packages prepared by firms with marine decommissioning and offshore construction expertise. The Plan serves as the primary technical document supporting regulatory review and approval.
	594BAn environmental consulting team would assemble available baseline environmental information and conduct site-specific surveys to characterize existing conditions and identify sensitive marine resources that could be affected by offshore operations. Surveys would include both pre-activity and post-activity data collection consistent with agency expectations for offshore California projects. The scope reflects regulatory precedent established during prior platform and marine construction removals in the region.  The costs shown below are based on the use of existing or historical survey information.  Additional survey costs are provided as a range in Table 5.3 below.
	595BProject proponents are responsible for funding preparation of environmental review documents under federal and state law. While existing programmatic analyses provide regional context and establish broad policy considerations, project-specific environmental documentation remains necessary to evaluate localized impacts and mitigation measures. Upon determination that an application package is complete, the responsible federal agency, in coordination with the appropriate state lead agency, would oversee preparation of an Environmental Impact Statement and Environmental Impact Report conducted by an independent third-party consultant under agency direction.
	596BApplicants are required to reimburse federal, state, and local agencies for permit processing costs and associated staff time. This includes direct application fees as well as reimbursement for agency personnel and retained consultants involved in technical review, coordination, and approval activities. Such cost recovery mechanisms are standard practice for offshore and coastal development projects in California.
	597BProject-related mitigation requirements may include compensation for temporary loss of commercial fishing access, air quality mitigation measures, and development of resource protection plans. Compensation to fishermen is typically supported by documented catch history, while air quality mitigation may involve contributions to approved emission reduction or technology demonstration programs. Additional requirements can include preparation of Marine Wildlife Protection Plans and deployment of trained protected species observers during offshore operations. These types of measures are consistent with conditions historically applied to offshore removals and other marine construction projects in California waters.
	598BEnvironmental review documents require development of a Mitigation Monitoring and Reporting Program to ensure implementation of adopted mitigation measures. Project proponents must prepare and execute compliance plans addressing environmental conditions imposed by approving agencies. Monitoring is generally performed by qualified consultants, with oversight by regulatory personnel. Documentation is required to demonstrate compliance before, during, and following offshore execution activities.
	599BThe Base Case presented in Table 5-3 is intended to represent a single, standalone POCSR decommissioning project executed under the regulatory framework in place as of the publication of this report, using historical baseline data and a representative scope.  Actual project costs are sensitive to several variables that drive the total cost, and the cost factors do not all respond to those variables in a uniform way.
	600BThe principal cost drivers that produce variation from the Base Case are: 
	 6118BThe number of platforms permitted concurrently within a campaign, which scales Cost Factors 1, 2, 5, and 6 approximately linearly and Cost Factors 3 and 4 as step functions (see Table 5-4 and Table 5-6)
	 6119BThe availability of historical survey data. 
	 6120BThe location of the platform relative to the Chumash Heritage National Marine Sanctuary, which adds an ONMS authorization workstream for Platform Irene and the Point Arguello platforms (Hermosa, Harvest, and Hidalgo)
	 6121BThe eligibility of the project for tiered NEPA analysis under the 2023 Pacific OCS Programmatic EIS, which can compress the EIS/EIR effort captured in Cost Factor 3
	 6122BThe magnitude of fisheries and air quality impacts in the affected lease blocks, which drive the mitigation fees captured in Cost Factor 5
	 6123BThe depth, complexity, and number of Tribal consultations triggered under DOI Departmental Manual 512 DM 4/5 and Executive Order 13175
	 6124BThe scope of environmental impact attached to the project. For example, a Rigs-to-Reefs proposal under California's Marine Resources Legacy Act or the disposition of shell mounds
	 6125BEscalation of labor and consultant billing rates between the date of this report and the date of permit application, addressed more generally in Section 13
	601BConversely, Base Case costs can be reduced on a per platform basis where multiple platforms are processed under a single coordinated application, where existing PEIS coverage is accepted by the lead agencies without supplementation, where prior survey data is current and acceptable, and where mitigation measures already negotiated for predecessor POCSR decommissioning projects can be carried forward without re-evaluation.
	 8BTable 5-3 – Permitting and Regulatory Compliance Costs – Base Case
	603BCost Per Activity
	602BCost Factors(1)
	                         605B650,000 
	604B1. Initial and Final Platform Removal Plan (Decommissioning Plan Preparation) (2)
	                         607B550,000 
	606B2. Data Collection and Field Surveys (3)
	                      609B2,500,000 
	608B3. Prepare NEPA and CEQA Documents (EIS/EIR)
	611B 
	610B4. Agency Processing Fees and Staff Time
	                         613B450,000 
	612B• Application Fees
	                         615B500,000 
	614B• Agency Staff Time
	                         617B500,000 
	616B• Application Consultant Support
	619B 
	618B5. Environmental Mitigation Requirements
	                      621B1,000,000 
	620B• Mitigation Fees (Air and Fisheries)
	                         623B250,000 
	622B• Marine Mammal Monitoring
	                         625B650,000 
	624B6. Mitigation Monitoring and Compliance
	 627B$              7,050,000 
	626BTotal Cost per Project
	628B(1)   The cost factors 1, 2, 5, and 6 vary due to number of platforms. This is due to the additional locations and processes required to generate the required documentation. Table 5-4 shows the values for the factors that vary with the number of platforms.
	629B(2)  Does not include decommissioning engineering cost
	630B(3) Cost assumes no additional survey data is required, and applications are based on historically available data.  If full survey activities were required, costs would range from an estimated $850,000 to $1,200,000.
	631BTable 5-4 shows the regulatory and permitting cost factor variations with the number of platforms being permitted concurrently.  The cost rates do not necessarily increase linearly for certain permitting activities.
	9BTable 54 – Regulatory and Permitting Cost Factor Variations with Number of Platforms per Campaign
	643B11
	642B10
	641B9
	640B8
	639B7
	638B6
	637B5
	636B4
	635B3
	634B2
	633BBase Case
	632BCost Factors 
	644B1. Initial and Final Platform Removal Plan (Decommissioning Plan) Preparation (does not include decommissioning engineering costs)
	655B$850,000
	654B$830,000
	653B$810,000
	652B$790,000
	651B$770,000
	650B$750,000
	649B$730,000
	648B$710,000
	647B$690,000
	646B$670,000
	645B$650,000
	656B2. Data Collection and Field Surveys
	667B$850,000
	666B$820,000
	665B$790,000
	664B$760,000
	663B$730,000
	662B$700,000
	661B$670,000
	660B$640,000
	659B$610,000
	658B$580,000
	657B$550,000
	668B3. Prepare NEPA and CEQA Documents (EIS/EIR)
	679B$3,500,000
	678B$3,500,000
	677B$3,500,000
	676B$3,500,000
	675B$3,500,000
	674B$3,000,000
	673B$3,000,000
	672B$3,000,000
	671B$2,500,000
	670B$2,500,000
	669B$2,500,000
	680B4. Agency Processing Fees and Staff Time
	691B 
	690B 
	689B 
	688B 
	687B 
	686B 
	685B 
	684B 
	683B 
	682B 
	681B 
	 692B• Application Fees
	703B$600,000
	702B$600,000
	701B$550,000
	700B$550,000
	699B$550,000
	698B$500,000
	697B$500,000
	696B$500,000
	695B$450,000
	694B$450,000
	693B$450,000
	 704B• Agency Staff Time
	715B$620,000
	714B$620,000
	713B$580,000
	712B$580,000
	711B$580,000
	710B$540,000
	709B$540,000
	708B$540,000
	707B$500,000
	706B$500,000
	705B$500,000
	727B$650,000
	726B$650,000
	725B$600,000
	724B$600,000
	723B$600,000
	722B$550,000
	721B$550,000
	720B$550,000
	719B$500,000
	718B$500,000
	717B$500,000
	716B• Application Consultant Support
	728B5. Environmental Mitigation Requirements
	738B 
	737B 
	736B 
	735B 
	734B 
	733B 
	732B 
	731B 
	730B 
	729B 
	739B• Mitigation Fees (Air and Fisheries)
	750B$2,200,000
	749B$2,080,000
	748B$1,960,000
	747B$1,840,000
	746B$1,720,000
	745B$1,600,000
	744B$1,480,000
	743B$1,360,000
	742B$1,240,000
	741B$1,120,000
	740B$1,000,000
	762B$460,000
	761B$440,000
	760B$420,000
	759B$400,000
	758B$380,000
	757B$360,000
	756B$340,000
	755B$320,000
	754B$300,000
	753B$280,000
	752B$250,000
	751B• Marine Mammal Monitoring
	763B6. Mitigation Monitoring and Compliance
	774B$850,000
	773B$830,000
	772B$810,000
	771B$790,000
	770B$770,000
	769B$750,000
	768B$730,000
	767B$710,000
	766B$690,000
	765B$670,000
	764B$650,000
	775BTotal
	786B$10,580,000
	785B$10,370,000
	784B$10,020,000
	783B$9,810,000
	782B$9,600,000
	781B$8,750,000
	780B$8,540,000
	779B$8,330,000
	778B$7,480,000
	777B$7,270,000
	776B$7,050,000
	10BTable 5-5 summarizes the estimate for permitting and regulatory costs per platform as defined by the platform’s campaign.
	11BTable 55 – Permitting and Regulatory Cost per Platform
	789BPermitting & Regulatory
	788BCampaign
	787BPlatform
	792B$1,066,700
	791B2
	790BA
	795B$1,066,700
	794B2
	793BB
	798B$1,066,700
	797B2
	796BC
	801B$1,066,700
	800B3
	799BEdith
	804B$1,066,700
	803B3
	802BEllen
	807B$1,066,700
	806B3
	805BElly
	810B$1,066,700
	809B3
	808BEureka
	813B$1,113,300
	812B1
	811BGail
	816B$1,066,700
	815B2
	814BGilda
	819B$1,066,700
	818B2
	817BGina
	822B$1,113,300
	821B1
	820BGrace
	825B$1,113,300
	824B1
	823BHabitat
	828B$1,066,700
	827B3
	826BHarmony
	831B$1,113,300
	830B1
	829BHarvest
	834B$1,066,700
	833B2
	832BHenry
	837B$1,066,700
	836B3
	835BHeritage
	840B$1,113,300
	839B1
	838BHermosa
	843B$1,113,300
	842B1
	841BHidalgo
	846B$1,066,700
	845B2
	844BHillhouse
	849B$1,113,300
	848B1
	847BHogan
	852B$1,066,700
	851B3
	850BHondo
	855B$1,113,300
	854B1
	853BHouchin
	858B$1,113,300
	857B1
	856BIrene
	860B$24,953,500
	859BTotal
	861BTable 5-6 is the total cost of permitting and regulatory activities by campaign.
	12BTable 56 – Permitting and Regulatory Cost per Campaign
	864BPlatform Count
	863BCost per Campaign
	862BCampaign
	 866B$10,020,000 
	867B9
	865B1
	 869B$9,600,000 
	870B7
	868B2
	 872B$9,600,000 
	873B7
	871B3
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	874BThe 2016 study largely relied on Gulf of America (GOA) analogs for well abandonment. It assumed the use of standard rigless P&A techniques, reflecting common GOA practices, and applied an average duration of approximately seven days per well. These assumptions implicitly incorporated GOA formation characteristics, oil properties, and well construction practices, including generally lighter oil, deeper and more uniform formations, and more modern cementing and completion standards. While appropriate for broad benchmarking at the time, these assumptions did not fully account for the geologic and operational characteristics unique to the Pacific OCS Region.
	875BThe 2020 study modified this approach by assuming that well P&A activities on the West Coast would predominantly utilize existing platform drilling rigs, supplemented by coiled tubing. Well durations were increased relative to the 2016 study to reflect anticipated operational complexity, logistical constraints, and limited regional experience. This shift in methodology resulted in higher estimated P&A durations and costs on a per-well basis; however, the approach remained largely predictive, as it was developed in advance of meaningful modern P&A execution in the POCSR.
	876BSince publication of the 2020 study, actual well P&A operations have been conducted in the POCSR, and operator self-reported data demonstrate that execution durations vary significantly from the assumptions in either prior study. In practice, abandonment methods have ranged from rig-based to hybrid and specialized interventions, with durations exceeding earlier estimates in many cases.
	877BFurthermore, in certain instances, operators or liability holders have elected to apply internal standards that exceed minimum regulatory requirements, further increasing execution duration and cost variability relative to prior study assumptions.
	878BConsistent with the methodology used in earlier studies, all remaining wells requiring abandonment have been reviewed in detail. Relevant information has been extracted from available well status reports and historical records, and wells have been categorized into TA-To Surface, low-, medium-low-, medium-, and high-risk classifications. For this study, P&A equipment spreads, intervention methods, and execution durations have been assigned based on these risk categories.
	879BWell Plugging and Abandonment (P&A) represents a technically complex and risk-sensitive component of the entire decommissioning scope. The approach adopted for this study reflects a deliberate balance between operational conservatism, cost discipline, consistency with previous studies and evolving industry practices observed across recent POCSR offshore abandonment programs.
	880BFor purposes of this study, the base-case P&A framework assumes the use of existing drilling and intervention assets where available and appropriate, recognizing that no single execution method is optimal across the full range of well types, construction histories, and risk profiles present in the POCSR inventory.  Wells exhibiting greater complexity, including extended reach profiles, uncertain barrier integrity, or elevated intervention history, are assumed to require higher-capability intervention systems such as platform-based rigs, modified land rigs, or modular rigs.  Coiled tubing units (CTU) and heavy workover or snubbing units are planned to be used after the most complicated well abandonment activities are complete. Final selection of execution method at the time of abandonment remains contingent upon well-specific conditions and continues to be refined as additional data and engineering evaluation progresses.
	881BA core objective of this approach is to avoid unnecessarily inflating or diminishing abandonment costs through premature or overly conservative equipment selection while maintaining alignment with regulatory requirements and accepted industry standards. This philosophy reflects current operator practices observed in the POCSR and other mature offshore regions.
	882BRecent operator feedback and qualitative cost data provided by P&A service providers indicate measurable efficiency gains associated with self-performed and campaign-based well abandonment programs. These gains are attributed to improved procedural standardization, enhanced understanding of basin-specific well conditions, and learning-curve effects realized through repeated execution of similar abandonment scopes. This study acknowledges those efficiencies and incorporates them qualitatively in the P&A framework, while remaining conservative in the absence of finalized well-by-well execution plans.
	883BRisk remains a central organizing principle for well P&A cost development in this study. Wells are categorized using established risk ranking methodologies consistent with prior POCSR studies, while allowing for refinement driven by more comprehensive data review. Unlike prior efforts that relied primarily on spot-checking or limited sampling of available well records, this study leverages advances in data analytics and artificial intelligence to evaluate nearly the full population of available well files and data. This expanded review supports more consistent identification of complexity-determining criteria, enabling more defensible differentiation between TA-To Surface, low-, medium-, and high-risk abandonment scenarios.
	884BIn addition to technical risk, this study recognizes the influence of operator risk tolerance on abandonment scope and cost. Self-reported well abandonment costs provided by operators tend to reflect a conservative risk tolerance driven by a preference for enhanced barrier redundancy and long-term risk mitigation. Some operators elect to exceed baseline abandonment standards to minimize the likelihood of future re-entry or remedial intervention, accepting higher upfront costs in exchange for increased long-term certainty. Where applicable, this operator risk preference is considered qualitatively in the interpretation of reported cost data and benchmark comparisons.
	885BThe removal of well conductors is treated as a discrete scope within the broader well P&A function and is addressed in dedicated portions of this report. This separation reflects both execution sequencing considerations and the distinct cost drivers associated with conductor and casing removal activities.
	886BThe objective of the permanent well abandonment portions of this study is to provide a reasonable cost per well to temporarily and permanently abandon according to 30 CFR Part 250 (Subpart Q) 1715-1716.  These regulations mandate critical placement of cement and other barriers to: 
	a. 4093Bprovide downhole isolation of hydrocarbon and sulfur zones; 
	b. 4094Bprotect freshwater aquifers; and 
	c. 4095Bprevent migration of fluids to the sea floor in accordance with 30 CFR 250.1714-1715. 
	887BThis study and the developed cost models are predicated on all well abandonment operations being conducted in accordance with the requirements of 30 CFR Part 250 (Subpart Q), and all relevant Notices to Lessees (NTL).
	888BThe final stage of abandonment includes cutting and recovering all conductors 15ft below the mudline in accordance with 30 CFR 250.1716
	889BThe BSEE Well Data Query system (Well Data Query) was used to request any well documents and permits with created dates, run dates, and released dates from January 1, 2020 until present.  These documents were then analyzed using a generative AI agent to summarize the operational narrative, summarize listed tasks, extract relevant dates, and determine other document metadata.  The results from the Gen AI agentic analysis were then reviewed for accuracy.  Variations in previously identified well status and complexity were further investigated.  If no documents for a given well were available in the BSEE Well Data Query system, the operators were contacted and documents detailing the status of the wells were requested.  Additionally supplemental recent data was provided by BSEE as part of a clarification request that improved the accuracy of well counts and status.  This data is dated March 23, 2026.  Based on the categorization criteria listed in Section 6.1.5, the well abandonment complexity was established.   
	890BThere are numerous well abandonment methodologies that satisfy the requirements of 30 CFR Part 250 (Subpart Q) 1715.  These methods include the use of rigs to place all required plugs and perform all tests, partial use of a rig/workover unit, use of coiled tubing units, and fully modular/rigless equipment spreads.  To maintain consistency in the methodology applied to this study a hybrid approach similar to the approach analyzed in the 2020 study was chosen.  This hybrid approach includes the use of the platform-based rig or temporary rig deployments and the use of a coiled tubing equipment spread to complete all required operations.
	891BThis POCSR Decommissioning study and the studies completed in 2016, and 2020 were conducted by applying the governing requirements of 30 CFR Part 250 (Subpart Q) to develop a cost to permanently abandon each well at current market rates for services, equipment, and consumable items.  
	892BSummary expenditure reports were provided to BSEE for well abandonment activities for the period starting January 2018 and ending January 2024.  These summary expenditures have shown significant variation to estimated costs as determined in the 2016 and 2020 studies.  These variations can be most reasonably attributed to operator risk tolerance leading to additional abandonment activities being undertaken.
	893BWhile 30 CFR Part 250 (Subpart Q) describes the standards to safely seal and abandon an oil and gas well to protect the environment and people using the waters around it.  A specific operator may desire to include additional mechanical or cement plugs or undertake other non-regulation required permanent abandonment activities to mitigate future risks of re-entering a permanently abandoned well after the wellhead and conductor have been severed 15ft below the mudline and removed.  This study and previous studies cannot reasonably estimate the operator’s tolerance for future risks that may be posed by changes in the well condition after permanent abandonment.  These changes may include mechanical and barrier integrity degradation, dynamic reservoir & geologic changes, and carbon capture and sequestration activities in the area.
	894BThe permanent well abandonment procedure is split into three distinct phases.
	1. 4096BWell Preparation and Initial Isolation
	2. 4097BInternal Plugging and Zonal Isolation
	3. 4098BConductor Severing and Removal
	895BThe scope and objective of the Well Preparation and Initial Isolation phase is to recover downhole equipment and resolve complex well remediation activities.  Recovery of the downhole equipment includes the removal of electric submersible, rod, of hydraulic pumps and recovery of the production tubing and packer assemblies.  Complex well remediation activities include the removal of obstructions through fishing or milling and the remediation of any sustained pressure in the casing string annuli. Initial isolation includes the setting of a plug for any open perforated zone not previously squeezed or isolated according to 30 CFR Part 250 Subpart Q 1715 (a)(3)(i) or(ii) or (iii)
	896BThe scope and objective of the Internal Plugging and Zonal Isolation phase is to place all remaining internal plugs.  Remaining internal plugs include all cement and mechanical plugs according to 30 CFR Part 250 Subpart Q 1715 (a)(4), (6), (8).  Zonal Isolations include any needed casing perforations and squeezing of annular cement plugs.
	897BThe scope and objective of the Conductor Severing and Removal phase is to completely remove the conductor and wellhead from the well slot in its entirety to 15ft below the mudline according to 30 CFR Part 250 Subpart Q 1716 (a).  The well conductor and all casing strings will be severed below mudline using a high-pressure abrasive waterjet cutting method.  Marine growth will be removed from the wellhead and conductor while being lifted and sectioned for layout and disposal.
	898BDeeper water depths have an impact on the efficacy of high-pressure abrasive jet cutting.  To date, the deepest subsea multi-string conductor cut is ~1000ft.  High-pressure abrasive waterjet cutting providers have stated that the cuts will be successful in deeper water depths with additional equipment components and longer cutting times.  For the purposes of this study, cutting times are increased by 100% if the conductor length is greater than 800ft.  Conductors on the Gail, Hondo, Heritage, and Harmony platforms have had subsea conductor cutting times increased accordingly.
	899BTo establish a defensible cost estimate, a comprehensive diagnostic audit was performed to categorize the wells based on mechanical complexity and risk profiles. The primary data inputs were generated from previous study data, BSEE databases, and information provided by POCSR operators.
	900BThe technical assessment utilized the documents, permits, and information provided to determine the following factors:
	 4054BTotal well depth
	 4055BExtended Reach (ER) 
	 4056BSustained Casing Pressure
	 4057BInjection strings / downhole pumps
	 4058BObstructions requiring fishing or milling
	4059BTable 6-1 describes the criteria for each risk categorization in a tabular format.
	901BThe cost models in this study assume that the condition of the wellheads and wellbores will remain consistent until the time of P&A.   It is assumed that the wellhead remains intact and will be maintained by ongoing maintenance programs.  Additionally, any emergent issues that arise with the wellhead, wellbore, tubing/casing integrity, or changes in sustained casing pressure will be remediated immediately and are excluded from the scope of this study.  
	13BTable 61 – Well Abandonment Classification Criteria
	908BConductor Removal Only
	907BTA-To Surface
	906BLow
	905BMedium-Low
	904BMedium
	903BHigh
	902BCriteria
	911B>8000ft and <16000ft
	912B>4000ft and <8000ft
	915BN/A
	914BN/A
	913B<4,000ft
	910B>16000ft
	909BTotal Well Depth
	922BN/A
	921BN/A
	920B<2
	919B>2 and <3
	918B>3
	917B>3
	916BExtended Reach
	923BSustained Casing Pressure
	929BN/A
	928BN/A
	927BNot Present
	926BNot Present
	925BPresent
	924BPresent  
	930BIsolation of HC or FW Zones
	936BN/A
	935BN/A
	934BNo
	933BNo
	932BYes
	931BN/A
	939BESP, ESPCP, RDPCP, HRP
	941BGLV or Injection String
	943BN/A
	942BN/A
	940BN/A
	938BN/A
	937BPump or Injection
	950BN/A
	949BN/A
	948BNo
	947BNo
	946BNo
	945BYes
	944BFish or Milling
	951BConductor Removal Only Complexity
	 4060BThe well only requires severing the well conductor 15ft BML and removal of the wellhead.
	 4061BThe well is temporarily abandoned at surface with two independent barriers positioned just below the mudline, including a central mechanical barrier.
	 4062BAll previous abandonment plugs are tested and meet BSEE 30 CFR 250.1715(b) requirements.
	952BTA - To Surface Complexity
	 4063BWell is temporarily abandoned but does not have all necessary plugs to surface to meet 30 CFR 250.1715 requirements
	953BLow Complexity
	 4064BTotal Depth (TD) or Plugback Total Depth (PBTD) does not exceed 4,000 feet.
	 4065BDoes not meet Extended Reach (ER) criteria (ER ratio less than 2).
	 4066BNo sustained casing pressure and all annuli can bleed down to zero psi.
	 4067BNo fish or obstructions are present in the wellbore.
	 4068BNo rod pump, ESP, or hydraulic pump present; gas lift valves, injection strings, or kill strings may be present.
	 4069BAnnular cement squeeze work is not required.
	954BMedium-Low Complexity
	 4070BTotal Depth or Plugback Total Depth is greater than 4,000 ft but less than 8,000 feet.
	 4071BMeets ER criteria with a ratio greater than or equal to 2 and less than 3.
	 4072BAll other requirements for a low-cost well are satisfied.
	955BMedium Complexity
	 4073BTotal Depth or Plugback Total Depth is greater than 8,000 ft but less than 16,000 feet.
	 4074BIncludes a rod pump, ESP, hydraulic pump, or equipment that requires a rig or specialized lift system to remove from the well.
	 4075BER criteria exceeds 3.
	 4076BSustained casing pressure (SCP) is present.
	 4077BAnnular cement placement is required.
	 4078BDrilling out plugs is necessary for operations.
	 4079BFulfills all remaining requirements for a medium-low cost well.
	956BHigh Complexity
	 4080BTotal Depth or Plugback Total Depth is greater than 16,000 feet.
	 4081BFishing operations are needed to retrieve downhole equipment or obstructions.
	 4082BMilling operations are required.
	 4083BThe well is known to have significant downhole or borehole integrity issues.
	957BThe decommissioning cost estimate per well was developed by determining the well complexity, as described in Section 6.1.5, applying the well abandonment methodology described in Section 6.2, and finally applying service, equipment, and consumable rates to the prognosis.  The service, equipment, and consumable item prices were based on the following inputs:
	 4084BEquipment spread and personnel rates were gathered from recently completed actual costs incurred for similar operations from POCSR operators.  Additionally, equipment spread and personnel rates as well as consumable rates were gathered from service providers.
	 4085BAn average was taken from the market rates gathered from both the POCSR operators and the service providers.  These averages were used as the basis for the estimates.  
	 4086BAs noted in the previous 2020 study, operational efficiency and volume-based discounts may impact day rates for equipment spreads and per use item costs.  It is not reasonable to calculate these discounts as part of the study.  Therefore, the application of discounts is excluded from the cost models.
	958BBased on the established criteria, a total of 694 wells have been categorized into one of five categories noted above.  The total well counts of each platform is shown in Table 6-2.  Table 6-3 shows the count of well for each category.  Category classifications by platform are shown in Appendix D – Well Risk Categorization.
	14BTable 62 – Well Count by Platform
	962BConductor Removal Only
	961BWells To P&A
	960BWater Depth (feet)
	963BTotal Count
	959BPlatform
	968B57
	967B2
	966B55
	965B188
	964BA
	973B56
	972B3
	971B53
	970B190
	969BB
	978B48
	977B3
	976B45
	975B192
	974BC
	983B29
	982B9
	981B20
	980B161
	979BEdith
	988B64
	987B1
	986B63
	985B265
	984BEllen
	993B60
	992B10
	991B50
	990B700
	989BEureka
	998B63
	997B0
	996B63
	995B205
	994BGilda
	1003B12
	1002B0
	1001B12
	1000B95
	999BGina
	1008B20
	1007B0
	1006B20
	1005B290
	1004BHabitat
	1013B40
	1012B5
	1011B35
	1010B1,198
	1009BHarmony
	1018B24
	1017B0
	1016B24
	1015B173
	1014BHenry
	1023B49
	1022B0
	1021B49
	1020B1,075
	1019BHeritage
	1028B49
	1027B0
	1026B49
	1025B190
	1024BHillhouse
	1033B40
	1032B17
	1031B23
	1030B154
	1029BHogan
	1038B28
	1037B0
	1036B28
	1035B842
	1034BHondo
	1043B36
	1042B9
	1041B27
	1040B163
	1039BHouchin
	1048B19
	1047B0
	1046B19
	1045B242
	1044BIrene
	1050B 
	1053B694
	1052B59
	1051B635
	1049BTotal
	1054BThe well count and complexity classifications in Table 6-3, the platform-level cost build-up in Table 6-5, and the operational durations in Table 6-6 are interdependent.  Table 6-3 establishes the total well count of 694 wells in scope and assigns a category based on the criteria defined in Table 6-1. Each category carries an average per-well cost that reflects the underlying spread rates, consumables, and the activity duration shown in Table 6-6.  Table 6-5 establishes the platform level cost. Each well on each platform is first classified per Table 6-1, then priced using the corresponding cost per category. A sum of the per well produces the “Well P&A Costs”.  Appendix D shows the well counts by category by platform.
	15BTable 63 – Well Count by Category
	1057BAverage Cost1
	1056BWell Count
	1055BCategory
	1060B$959,800 
	1059B52
	1058BHigh
	1063B$440,100 
	1062B412
	1061BMed
	1066B$295,300 
	1065B87
	1064BMed-Low
	1069B$241,800 
	1068B45
	1067BLow
	1072B$154,100 
	1071B39
	1070BTA -To Surface
	1075B$67,900 
	1074B59
	1073BConductor Removal Only
	1076B(1) Includes average Cut and Recover Cost across all conductor lengths
	16BThe total cost of cut and recovery operations for conductors varies and is dependent on the total conductor length and water depth.  Greater water depth increases the time needed to complete cuts below the mudline and increases the number of required topside conductor cuts for layout and disposal.  Table 6-4 below shows the variance in average cost for the cut and recovery driven by conductor length.
	17BTable 6-4 – Cut and Recover Cost per Conductor
	1079BAverage Cost
	1078BConductor Count
	1077BConductor Length
	        1082B$69,600 
	1081B577
	1080B< 800ft
	       1085B$177,400 
	1084B117
	1083B>800ft
	1086BTable 6-5 below shows the total well P&A cost made up of the well abandonment operation activities and the total cut and recover cost for all conductors.  Transportation and disposal of the conductor materials are excluded from these costs but included in Section Eleven - Transportation and Disposal 
	18BTable 65 – Well Abandonment Cost
	1090BAverage Well Depth
	1096BWell
	1094BWell
	1092BWell
	1088BWells and Conductors
	1087BPlatform
	1097BTotal P&A Cost
	1095BC&R Cost
	1093BP&A Costs
	1089Bto P&A
	1091B(feet)
	1103B$32,656,600 
	1102B$3,801,700.00
	1101B$28,854,900 
	1100B3,714
	1098BA
	1099B57
	1109B$24,532,600 
	1108B$3,735,000.00
	1107B$20,797,600 
	1106B3,123
	1104BB
	1105B56
	1115B$22,506,400 
	1114B$3,201,400.00
	1113B$19,305,000 
	1112B3,337
	1110BC
	1111B48
	1121B$9,729,400 
	1120B$1,934,200.00
	1119B$7,795,200 
	1118B5,371
	1116BEdith
	1117B29
	1127B$29,021,500 
	1126B$4,474,700.00
	1125B$24,546,800 
	1124B7,127
	1122BEllen
	1123B64
	1133B$24,643,500 
	1132B$5,257,900.00
	1131B$19,385,600 
	1130B6,639
	1128BEureka
	1129B60
	1139B$28,889,100 
	1138B$4,303,300.00
	1137B$24,585,800 
	1136B7,855
	1134BGilda
	1135B63
	1145B$5,174,100 
	1144B$761,700.00
	1143B$4,412,400 
	1142B6,474
	1140BGina
	1141B12
	1151B$7,123,500 
	1150B$1,430,500.00
	1149B$5,693,000 
	1148B11,609
	1146BHabitat
	1147B20
	1157B$26,747,300 
	1156B$7,706,700.00
	1155B$19,040,600 
	1154B12,908
	1152BHarmony
	1153B40
	1163B$11,731,400 
	1162B$1,600,700.00
	1161B$10,130,700 
	1160B4,142
	1158BHenry
	1159B24
	1169B$38,962,500 
	1168B$9,083,000.00
	1167B$29,879,500 
	1166B15,098
	1164BHeritage
	1165B49
	1175B$23,494,800 
	1174B$3,268,100.00
	1173B$20,226,700 
	1172B3,421
	1170BHillhouse
	1171B49
	1181B$10,751,800 
	1180B$2,603,400.00
	1179B$8,148,400 
	1178B5,346
	1176BHogan
	1177B40
	1187B$18,200,600 
	1186B$4,319,600.00
	1185B$13,881,000 
	1184B13,064
	1182BHondo
	1183B28
	1193B$10,357,700 
	1192B$2,578,800.00
	1191B$7,778,900 
	1190B3,664
	1188BHouchin
	1189B36
	1199B$10,795,000 
	1198B$1,453,500.00
	1197B$9,341,500 
	1196B11,208
	1194BIrene
	1195B19
	1205B$335,317,800 
	1204B$61,514,200.00
	1203B$273,803,600 
	1202B 
	1201B694
	1200BTotal
	1206BAll wells on the Harvest, Hermosa, Hidalgo, Gail and Grace platforms are currently reported as permanently abandoned 
	19BTable 6-6 below shows the duration of operations used as a main input to the total cost calculation by category.
	20BTable 66 – Well Abandonment Duration by Category
	1208BEstimated Duration (in days)
	1207BCategory
	1210B20.5
	1209BHigh
	1212B7.5
	1211BMed
	1214B4.5
	1213BMed-Low
	1216B3.5
	1215BLow
	1217BTA-To Surface
	1218B2.5
	1219BThe 2020 study applied a 150% escalation to daily personnel and equipment rates for "High" category wells. Though this application achieves an escalation of cost, this comprehensive rate escalation is technically inconsistent with operational dynamics from a project controls perspective. Equipment day rates (spread costs) are typically fixed by contract or market availability and do not fluctuate based solely on the complexity of a specific wellbore.  Additional special equipment may be needed based on the complexity of the well, but this does not constitute a standard 150% escalation.
	1220BThis study applied an approach that adjusts the operational duration rather than the unit cost. Wellbore complexity—specifically in high-category wells—primarily impacts the time-to-complete, particularly during high-risk interventions such as:
	 4087Bretrieving lost or stuck equipment,
	 4088Bclearing obstructions or milling out packers/retainers,
	 4089Badditional circulations or scraper runs required to ensure a competent bond for regulatory compliance.
	1221BBy adjusting the activity durations rather than the daily spread cost rate, the cost model more accurately reflects the mechanical risks inherent in Phase I and Phase II operations.  The activity durations for specific well abandonment activities have been increased accordingly.
	1222BThe rig and coiled tubing equipment and personnel spreads are the largest driver of well abandonment costs.  Daily equipment spread rates have fluctuated from the 2020 study.  Through interviews with service providers and POCSR Operators, the standard rig rate for platform-based rig equipment and personnel has increased from $15,000 per day to $20,500 per day.  This applied rig rate has been derived from a POCSR operator that has converted idle land-based rigs for use as platform-based rigs.  The coiled tubing equipment spread has increased from $21,600 per day to an average of $23,750 across all rates gathered for this study.  
	1223BConsumable items such as cement, cast iron bridge plugs, cement retainers, and setting tools have seen price increases of roughly 22%.  Marine gas oil has increased in price by roughly 45% since 2020.  Well fluids have also seen increases of roughly 20% since 2020.
	1224BOther ancillary rentals and services such as fishing equipment, cement bond logging, and topside cutting services have remained consistent with only roughly 20% increases since 2020.
	1225BConductor Only Removal: This category is most closely related to the Cut and Recover costs defined in the 2020 study.  This category is made up of empty conductors or wells that are in TA status with all required plugs to surface.  When comparing the current average cost of this category to the Cut and Recover cost from the 2020 Study, we see an approximate reduction of 43%.  
	1226BTA-To Surface: This category is a refinement of the TA-Low category from the 2020 study.  The previous TA-Low category included both empty conductors and wells that have all necessary plugs installed to just below the mudline and tested according to 30 CFR 250.1715.  This designation includes wells that are in TA status but do not have all necessary plugs to the just below the mudline according to the regulations.  Therefore, requiring additional well work to be completed including setting additional plugs and testing.  This difference describes a roughly 140% increase in cost for a comparable category across study years.
	1227BLow Categorization: This category has an average estimated cost decrease of 15%.  This is mainly attributed to the increase in service rates.
	1228BMedium-Low Categorization: The 12% decrease in average costs can be attributed to adjusted prognosis and increased market rates for services.
	1229BMedium Categorization: The average for this category decreased by 2% and can be attributed to the increase in service rates.
	1230BHigh Categorization: This average per well decreased by 4% due to changes in prognosis for key activities such as fishing/milling, and the application of the daily rates for services.  As previously described, in the previous study, a standard 150% increase in day rates was applied to all well abandonment activities for high category wells.  This has been changed to only increasing the duration of key steps in the well abandonment procedure.  
	1231BThe following is a general well abandonment procedure that outlines the main steps to permanently abandon the well according to 30 CFR Part 250, Subpart Q.  This procedure is not prescriptive for all wells in the inventory.  Detailed and specific well abandonment procedures are required as a component of the permitting process for each well abandonment.  For the purposes of this study, this procedure is the basis for prognosis and total activity duration calculations. Figure 6-1 and Figure 6-2 are representative schematics of the well abandonment procedures described below.
	1. 4099BSkid workover rig, MU, riser, and BOP stack. 
	2. 4100BPerform function/pressure tests on BOPs. 
	3. 4101BConfirm well is statically dead and monitored.
	4. 4102BRetrieve rod pumps, ESPs, or PCP equipment. 
	5. 4103BNote: Injection and gas lift completion strings are to remain in situ for Phase II.
	6. 4104BRIH with workstring and bit/scraper to the liner top or deepest production interval. Displace wellbore fluid, clean out to PBTD, and perform a casing integrity test (CIT).
	7. 4105BIf necessary, execute fishing or milling operations to clear the wellbore for plug placement 
	8. 4106BRun a Cement Bond Log (CBL) to PBTD to verify existing zonal isolation.
	9. 4107BSpot a 200’ cement plug no more than 100’ above top perforations) via displacement. 
	10. 4108BAlternate: If wellbore stability is compromised, Set CR or CIBP and place 200ft cement plug.
	11. 4109BLD workstring and RDMO workover rig.
	1. 4110BMIRU CTU and pressure test surface equipment.
	2. 4111BIf SCP (Sustained Casing Pressure) is present or annular cement is deficient, perforate and establish circulation. 
	3. 4112BPump cement to isolate the annulus and prevent fluid migration to the mudline.
	4. 4113BEstablish circulation
	5. 4114BPOOH with CTU nozzle
	6. 4115BSet a cement retainer ~75’ above the liner top. Squeeze/displace 200’ of cement into the annulus/casing per 30 CFR 250.1715. Tag and pressure test.
	7. 4116BPlace additional internal cement plugs (two for High-Category wells) to satisfy 30 CFR 250.1715(a)(4). 
	8. 4117BRIH and Tag TOC and pressure test.
	9. 4118BRIH with CTU nozzle.  Sever production casing 225’ BML (Below Mudline). Recover casing using CTU or hydraulic casing jacks.
	10. 4119BRIH with bit/scraper to top of casing stub.
	11. 4120BPOOH and lay down scraper
	12. 4121BRIH with bridge plug and set 75’ above the casing stub in the intermediate string. 
	13. 4122BCap with a 150’ cement plug. 
	14. 4123BTag and wash top of cement (TOC) to prepare for final Cut & Recover (C&R). Test
	15. 4124BPOOH with CTU and RD
	1. 1232BRU CTU and test.
	2. 1233BRIH with CTU 50ft above completed interval.  Place 200’ cement plug via displacement no more than 100’ above perforations). Tag and test.  POOH
	3. 1234BRIH with CTU and CTU nozzle 75 feet above the liner top and perforate production tubing.  
	4. 1235BMix and pump 200-foot internal cement plug (two plugs for a medium-low category well) per 30 CFRs 250.1715(a)(4) and 250.1715(a)(6). Test plug integrity per 30 CFR 250.1715(b). POH with CTU.
	5. 1236BRIH with CTU nozzle. Sever production casing 225’ BML (Below Mudline). Recover casing using CTU or hydraulic casing jacks.
	6. 1237BRIH with bit/scraper to top of casing stub.
	7. 1238BPOOH and lay down scraper
	8. 1239BRIH with bridge plug and set 75’ above the casing stub in the intermediate string. 
	9. 1240BCap with a 150’ cement plug. 
	10. 1241BTag and wash top of cement (TOC) to prepare for final Cut & Recover (C&R). Test
	11. 1242BPOOH with CTU and RD
	1. 1243BMIRU workover rig and riser or casing jacks. Verify all annuli bleed to zero pressure.  
	2. 1244BNipple down and remove the surface wellhead assembly.
	3. 1245BDeploy abrasive casing cutters. Perform a multi-string cut of all casing and conductors at 15’ BML per 30 CFR 250.1716.
	4. 1246BPull conductor and casing strings. Clean marine growth during retrieval to manage deck weight and cleanliness.
	5. 1247BSection tubulars using topside cutting equipment into 40’ joints.
	6. 1248BLayout and sea fasten conductor sections on barge or workboat for disposal
	7. 1249BRD workover rig/casing jacks.
	1250B/
	21BFigure 61 – Typical Wellbore Schematic (Current)
	1251B/
	22BFigure 62 – Typical Wellbore Schematic (P&A)
	 130BThe subsea well that does not have an assigned API number that was described in the scope of Platform B well abandonments of the 2020 report are excluded at the time of this draft submittal.
	 131BAll Permanent Abandonment (P&A) operations were analyzed to be executed in strict accordance with BSEE 30 CFR Part 250, Subpart Q standards to ensure long-term zonal isolation and seafloor clearance.
	 132BA rig will be utilized for high-torque/high-pull operations, including the retrieval of production strings, wellbore clean-out, and the placement of the primary completion plug.
	 133BPost-initial isolation, a standardized rig less spread (CTU and modular pumping units) will be utilized across all assets to set internal and annular/tribute cement plugs, optimizing deck space and operational efficiency.
	 134BAll casing and conductor strings will be severed via abrasive waterjet cutting.  Cuts will be verified at a minimum of 15 feet below the original mudline (BML) per decommissioning requirements.
	 135BConductors will undergo external mechanical cleaning/scraping during recovery to mitigate weight discrepancies and environmental transfer.
	 136BConductors and wellheads will be recovered in 40-foot joints, with a maximum lift weight of 50 short tons to stay within the safe working load of the recovery vessel’s crane.
	 137BWellbore P&A is designated as the critical path activity and must be finalized prior to the commencement of structural topside or jacket decommissioning.
	Section Seven – Pipeline & Power Cable Abandonment
	7.1 Regulatory Framework
	7.2 Pre-abandonment Pipeline and Power Cable Survey Requirements
	7.3 Flushing and Pigging
	7.4 Pipeline Cutting and Retrieval Methodology
	7.5 Power Cable Abandonment
	7.6 Comparison to Prior Cost Studies and Basis for Cost Differentials

	1252BDecommissioning of platforms in the Pacific Outer Continental Shelf Region (POCSR) requires proper disposition of associated pipelines and power cables that facilitate the transfer of hydrocarbons, produced water, utilities, and electricity between offshore facilities and onshore reception points. These systems include both inter-platform connections and export lines routed to shore.
	1253BThe pipeline inventory utilized in this study is based exclusively on the most current inventory list provided directly by BSEE. That inventory reflects a total of 63 pipelines, with cost estimates herein directly tied to the BSEE-provided inventory and do not assume additional segments beyond those identified in that dataset.
	1254BDetailed specifications and assumptions for pipelines and cables evaluated in this study are provided in the appendices of this report.
	1255BPipeline and power cable decommissioning requirements are outlined in 30 CFR 250.1750–1754, which provide criteria for decommissioning in place versus removal. The Regional Supervisor retains discretion to determine whether a pipeline or cable may be abandoned in place or must be removed, based on whether it constitutes or may become a hazard to navigation, commercial fishing, or the marine environment.
	1256BDuring development of this study, no regulatory requirement was identified that mandates automatic removal of pipelines routed to shore. As such, this study does not assume removal of shore-connected export pipelines as a default condition. However, removal costs for these pipelines and power cables have been independently estimated and are included in Appendix E and Appendix F respectively.
	1257BConsistent with federal and state practice, environmental review would accompany any decommissioning project. Coordination with federal and state agencies, including USACE, USCG, and applicable state entities, would occur as required under project-specific permitting.
	1258BPrior to pipeline and power cable abandonment activities in federal waters offshore California, pre-abandonment surveys are required to establish the as-found condition of the assets and to support the proposed abandonment method, whether removal or leave-in-place. These surveys provide the technical basis for regulatory approval and are intended to confirm current asset configuration, seabed interaction, and potential environmental or navigational risks.
	1259BThe Bureau of Safety and Environmental Enforcement (BSEE) serve as the primary regulatory authority for pipelines and power cables in federal waters, with environmental review and plan consistency oversight provided by the Bureau of Ocean Energy Management (BOEM). Where seabed disturbance or sediment relocation may occur, coordination with the U.S Army Corps of Engineers (USACE) may also be required. While state agencies may have jurisdiction over nearshore or state-water segments, the scope described herein focuses on federal obligations.
	1260BAt a minimum, pre-abandonment surveys are expected to address three primary objectives: (1) confirmation of asset location and configuration, (2) characterization of seafloor conditions, and (3) assessment of burial or exposure relevant to the proposed abandonment approach.
	1261BAn as-found route survey is required to confirm the current position of pipelines and power cables. This survey establishes whether historical records remain accurate and identifies features such as free spans, crossings, exposures, and tie-in locations. Typical survey methods include multibeam bathymetry and side-scan sonar and occasionally supplemented by sub-bottom profiling where burial depth is a consideration. These surveys apply to both pipelines and power cables and form the foundational dataset for abandonment planning.
	1262BA seafloor condition and debris survey is required to identify seabed features, debris, fishing gear, anchor scars, or other obstructions that may affect abandonment activities or represent post-abandonment hazards. This survey is often conducted concurrently with the as-found route survey using high-resolution side-scan sonar. Where anomalies or areas of concern are identified, targeted inspection using remotely operated vehicles (ROVs) may be performed to further characterize conditions; however, the ROV costs to validate survey characterizations are not included in this study. This study assumes that the seafloor condition and debris survey will also serve as important data for platform removal and site clearance functions mentioned later in this paper. 
	1263BPre-abandonment surveys are not intended to include internal inspections, cathodic protection surveys, or post-work verification activities unless specifically justified by asset condition or regulatory request. Rather, the scope is focused on establishing sufficient as-found information to support abandonment method selection, environmental review, and post-abandonment risk evaluation.
	1264BPre-abandonment surveys for pipelines and power cables in federal waters are expected to confirm asset location, characterize seabed conditions, and assess burial or exposure status consistent with the proposed abandonment approach. These surveys provide the technical basis for regulatory approvals and establish baseline conditions against which post-abandonment outcomes may be evaluated.
	1265BFor pipeline cleaning and flushing operations, this study assumes a coordinated two-vessel execution strategy consisting of a pump vessel and a dedicated catch and separation vessel. This configuration is intended to provide operational flexibility, efficient platform-to-platform mobilization, and controlled fluid management throughout the campaign.
	1266BUnder this approach, a relatively small push vessel mobilizes to each platform location and establishes connection to the pipeline riser or tube turn. This vessel is responsible for pumping seawater through the pipeline to initiate flushing and displacement of residual hydrocarbons and fluids. Operating in coordination, a second vessel is equipped with containment, temporary storage, and oil-water separation capabilities. The catch vessel receives displaced fluids and manages initial returns, allowing for offshore separation and controlled handling of recovered materials.
	1267BThis division of functions allows pumping operations to be optimized independently from fluid handling and separation activities. The use of smaller, purpose-specific vessels supports efficient movement between platforms, reduces spread complexity, and maintains continuous workflow during cleaning operations.
	1268BFor pipelines routed to shore, the methodology incorporates a push-to-shore cleaning strategy. After initial stabilization flushing, a cleaning pig is launched offshore and driven toward the onshore reception facility. The pig serves to displace the majority of remaining seawater within the line, thereby reducing the total volume of water requiring separation, transport, and disposal. By minimizing residual water volumes through pig displacement, waste handling requirements are reduced while maintaining effective cleaning performance.
	1269BAt the onshore facility, displaced fluids are received into controlled containment systems where final separation, testing, and disposal occur in accordance with applicable regulatory standards. This integrated offshore pumping, offshore catch and separation, and pig-assisted push-to-shore strategy forms the basis of the pipeline cleaning methodology assumed in this study.
	1270BPipeline disconnection, cutting, and retrieval activities in this study are assumed to be performed using a DP2 ROV support vessel rather than surface-supplied or saturation diving systems. The use of a dynamically positioned ROV vessel provides precise station-keeping capability without the need for anchor spreads and allows subsea cutting operations to be conducted efficiently across varying water depths.
	1271BAt each platform location, the ROV will be deployed to access the pipeline at the tube turn and jacket interface. The pipeline will be cut subsea at the appropriate location to allow for full disconnection from the platform structure. Following the initial cut, the ROV will expose and uncover the pipeline on the seafloor as necessary to create sufficient working clearance. A secondary cut will then be performed several feet outboard of the jacket to isolate the removable section. The isolated segment, which includes the tube turn and associated spool, will be rigged subsea and retrieved to the surface for proper handling and disposal.
	1272BThe removal length is governed by the physical configuration of the tube turn and the requirement to eliminate obstructions at the platform. No specific minimum footage is prescribed by regulation; therefore, the recovered section consists of the tube turn and sufficient adjacent pipeline to allow safe cutting, lifting, and subsequent burial of the remaining pipeline end. The remaining pipeline will then be capped or plugged and buried in accordance with regulatory requirements.
	1273BAll cutting operations are assumed to be performed using ROV-deployed mechanical or hydraulic cutting tools appropriate for the pipe diameter and wall thickness. Where required, minimal diver intervention may be utilized for verification or contingency purposes; however, the baseline methodology assumes ROV execution.
	1274BBecause task complexity and operational efficiency are influenced by water depth, this study incorporates a depth-compensation variable within the cost model. Task durations are incrementally increased based on working depth to account for additional ROV deployment time, tool handling time, umbilical management, and reduced operational efficiency at greater depths. This depth-based adjustment is applied consistently across all pipeline cutting and burial activities to reflect realistic offshore execution conditions.
	1275BThis ROV-based methodology forms the basis for duration and cost assumptions associated with pipeline disconnection and retrieval in this study.
	1276BCost estimates for the abandonment in place of the pipeline inventory is shown in Table 7-1
	23BTable 71 – Pipeline Decommissioning Cost
	1283BTotal
	1282BSegment 5
	1281BSegment 4
	1280BSegment 3
	1279BSegment 2
	1278BSegment 1
	1277BPlatform
	1290B$1,985,100.00
	1289B$306,500.00
	1288B$306,500.00
	1287B$296,700.00
	1286B$537,700.00
	1285B$537,700.00
	1284BA
	1297B$2,074,300.00
	1296B$537,700.00
	1295B$537,700.00
	1294B$361,900.00
	1293B$318,500.00
	1292B$318,500.00
	1291BB
	1304B$1,229,000.00
	1303B 
	1302B$309,200.00
	1301B$306,600.00
	1300B$306,600.00
	1299B$306,600.00
	1298BC
	1311B$490,500.00
	1310B 
	1309B 
	1308B 
	1307B 
	1306B$490,500.00
	1305BEdith
	1318B$656,900.00
	1317B 
	1316B 
	1315B 
	1314B 
	1313B$656,900.00
	1312BElly
	1325B$2,701,400.00
	1324B$545,500.00
	1323B$574,800.00
	1322B$545,500.00
	1321B$490,200.00
	1320B$545,400.00
	1319BEureka
	1332B$1,660,800.00
	1331B 
	1330B 
	1329B$552,300.00
	1328B$555,600.00
	1327B$552,900.00
	1326BGail
	1339B$1,327,000.00
	1338B 
	1337B 
	1336B$356,300.00
	1335B$454,800.00
	1334B$515,900.00
	1333BGilda
	1346B$811,700.00
	1345B 
	1344B 
	1343B 
	1342B$405,200.00
	1341B$406,500.00
	1340BGina
	1353B$1,216,900.00
	1352B 
	1351B 
	1350B 
	1349B$563,700.00
	1348B$653,200.00
	1347BGrace
	1360B$627,900.00
	1359B 
	1358B 
	1357B 
	1356B 
	1355B$627,900.00
	1354BHabitat
	1367B$4,206,700.00
	1366B 
	1365B$1,045,700.00
	1364B$955,300.00
	1363B$863,400.00
	1362B$1,342,300.00
	1361BHarmony
	1374B$1,254,900.00
	1373B 
	1372B 
	1371B 
	1370B$593,900.00
	1369B$661,000.00
	1368BHarvest
	1381B$1,012,000.00
	1380B 
	1379B 
	1378B$338,300.00
	1377B$346,000.00
	1376B$327,700.00
	1375BHenry
	1388B$2,517,000.00
	1387B 
	1386B 
	1385B 
	1384B$1,019,100.00
	1383B$1,497,900.00
	1382BHeritage
	1395B$1,817,400.00
	1394B 
	1393B 
	1392B 
	1391B$1,109,100.00
	1390B$708,300.00
	1389BHermosa
	1402B$1,403,800.00
	1401B 
	1400B 
	1399B 
	1398B$572,600.00
	1397B$831,200.00
	1396BHidalgo
	1409B$1,247,800.00
	1408B 
	1407B$318,500.00
	1406B$305,400.00
	1405B$305,400.00
	1404B$318,500.00
	1403BHillhouse
	1416B$1,458,900.00
	1415B 
	1414B$287,900.00
	1413B$377,300.00
	1412B$416,400.00
	1411B$377,300.00
	1410BHogan
	1423B$691,700.00
	1422B 
	1421B 
	1420B 
	1419B 
	1418B$691,700.00
	1417BHondo
	1430B$1,227,300.00
	1429B 
	1428B$326,600.00
	1427B$312,900.00
	1426B$312,900.00
	1425B$274,900.00
	1424BHouchin
	1437B$1,752,000.00
	1436B 
	1435B 
	1434B$409,800.00
	1433B$409,800.00
	1432B$932,400.00
	1431BIrene
	 1438BTotal 
	1439B$33,371,000.00
	1440BFor the purposes of this study, power cable decommissioning is assumed to be executed concurrently with pipeline decommissioning activities using the same DP2 ROV support vessel and general operational framework. Survey, cutting, and burial operations for both pipelines and power cables are integrated within a single subsea campaign to maximize efficiency and minimize repeated mobilization to the same platform locations.
	1441BUnder this integrated approach, the ROV vessel will perform pre-cut verification and visual survey of both pipelines and power cables at each platform. Where burial has been reduced over time due to sediment migration or marine growth, the ROV will expose the lines as necessary to provide adequate working clearance. Cutting operations for pipelines and power cables will then be sequenced during the same work window while the vessel remains on station.
	1442BAt the platform interface, power cables will be confirmed de-energized and isolated prior to subsea intervention. The ROV will then cut the cable at the structure, consistent with the same mechanical or hydraulic cutting techniques used for pipeline disconnection. Where required, short sections may be retrieved to the surface to eliminate protrusions and ensure proper isolation of the remaining cable end. Following platform-side disconnection, the ROV will locate the cable at the required termination point, typically near the state–federal boundary demarcation, and perform uncovering, cutting, and burial in the same manner as assumed for pipelines.
	1443BBurial of remaining cable ends will be achieved using ROV-deployed jetting or mechanical trenching tools consistent with seabed conditions, targeting a minimum burial depth consistent with regulatory expectations. The objective is to ensure that no portion of the remaining cable presents an obstruction or hazard to other uses of the seafloor.
	1444BBy performing survey, cutting, and burial of pipelines and power cables within the same campaign and vessel spread, this methodology reduces duplicated vessel time, minimizes repeated site access, and streamlines subsea task sequencing. Duration assumptions for power cable activities are incorporated within the same operational framework as pipelines, including application of the depth-compensation variable that incrementally increases task duration based on working depth. This ensures consistent treatment of subsea efficiency impacts associated with water depth across both pipelines and power cables.
	1445BThis integrated ROV-based execution model forms the basis for the duration and cost assumptions associated with subsea pipeline and power cable decommissioning in this study.
	24BTable 73 – Power Cable Decommissioning Cost
	1452BCut & Bury Cost
	1451BSurvey Cost
	1449BDepth(ft)
	1448BLength(ft)
	1447BCable Terminus 
	1446BCable Origin
	1453BTotal Cost
	1450BCampaign
	1461B$262,000
	1460B$223,000
	1459B$39,000
	1458B1
	1457B292-188
	1456B19,536
	1455BA
	1454BHabitat
	1469B$255,500
	1468B$216,500
	1467B$39,000
	1466B1
	1465B150-0
	1464B4,752
	1463BShore 
	1462BHogan
	1477B$238,200
	1476B$199,200
	1475B$39,000
	1474B1
	1473B176-150
	1472B3,800
	1471BHogan 
	1470BHouchin
	1485B$248,300
	1484B$202,300
	1483B$46,000
	1482B2
	1481B188-200 
	1480B2,640
	1479BB 
	1478BA
	1493B 
	1492B 
	1491B 
	1490B 
	1489B 
	1488B 
	1487B 
	1486BEllen**
	1501B 
	1500B 
	1499B 
	1498B 
	1497B 
	1496B 
	1495B 
	1494BElly
	1503BEllen x 2 cables
	1509B$556,200
	1508B$509,500
	1507B$46,700
	1506B3
	1505B200-193
	1504B2,640
	1502BEureka*
	1517B 
	1516B 
	1515B 
	1514B 
	1513B 
	1512B 
	1511B 
	1510BGail
	1525B$255,200
	1524B$216,200
	1523B$39,000
	1522B1
	1521B242-0 
	1520B14,784
	1519BShore 
	1518BIrene
	1533B$233,400
	1532B$194,500
	1531B$38,900
	1530B2
	1529B205-0 
	1528B36,960
	1527BShore 
	1526BGilda
	1541B 
	1540B 
	1539B 
	1538B 
	1537B 
	1536B 
	1535B 
	1534BGrace
	1549B$280,300
	1548B$241,400
	1547B$38,900
	1546B2
	1545B193-0
	1544B26,400
	1543BShore 
	1542BC
	1551BShore x 2 cables
	1557B$701,800
	1556B$655,200
	1555B$46,600
	1554B2
	1553B170-189
	1552B13,200
	1550BHenry
	1565B 
	1564B 
	1563B 
	1562B 
	1561B 
	1560B 
	1559B 
	1558BHarvest
	1573B$248,800
	1572B$209,900
	1571B$38,900
	1570B2
	1569B90-0 
	1568B1,584
	1567BShore 
	1566BGina
	1581B$747,900
	1580B$709,000
	1579B$38,900
	1578B2
	1577B189-0
	1576B17,952
	1575BShore 
	1574BHillhouse
	1589B$467,300
	1588B$427,700
	1587B$39,600
	1586B3
	1585B1075-0 
	1584B104,544
	1583BShore 
	1582BHeritage
	1597B 
	1596B 
	1595B 
	1594B 
	1593B 
	1592B 
	1591B 
	1590BHermosa
	1605B 
	1604B 
	1603B 
	1602B 
	1601B 
	1600B 
	1599B 
	1598BHidalgo
	1613B$467,300
	1612B$427,700
	1611B$39,600
	1610B3
	1609B1075-1200
	1608B39,072
	1607BHarmony 
	1606BHeritage
	1621B$230,700
	1620B$191,100
	1619B$39,600
	1618B3
	1617B150-0
	1616B36,960
	1615BShore 
	1614BEdith
	1629B$676,400
	1628B$636,800
	1627B$39,600
	1626B3
	1625B842-1200
	1624B47,520
	1623BHarmony 
	1622BHondo
	1637B$237,300
	1636B$197,700
	1635B$39,600
	1634B3
	1633B700-265 
	1632B15,297
	1631BEllen 
	1630BEureka
	1645B$499,300
	1644B$459,700
	1643B$39,600
	1642B3
	1641B1200-0 
	1640B59,664
	1639BShore 
	1638BHarmony
	1647B$6,605,900
	1646BTotal
	1648BPipeline and power cable decommissioning costs were evaluated in prior BSEE-sponsored studies, including the 2016 TSB Offshore update and the 2020 InterAct PMTI update.    While the governing regulatory framework remains consistent, the present study reflects several material differences in removal philosophy, execution methodology, flushing strategy, duration modeling, and inventory basis as applied to both pipelines and subsea power cables. These refinements directly influence the cost comparisons.
	1649BA primary distinction between this study and prior assessments is the treatment of shore-connected export pipelines and associated subsea power cables. Earlier studies incorporated removal of certain export segments to provide uniformity across evaluated scenarios. In contrast, the present study does not assume automatic removal of pipelines or power cables routed to shore. Under 30 CFR 250.1750–1754, removal is not prescribed as a default condition; rather, the Regional Supervisor retains discretion to determine whether a pipeline or cable may be abandoned in place or must be removed based on navigational risk, environmental impact, or other site-specific considerations.
	1650BNo regulatory requirement was identified that mandates complete removal of export pipelines or power cables. Accordingly, removal of shore-connected lines was not embedded in the base-case cost model.  However, at BSEE’s request the complete removal cost has been estimated and included. This approach is further informed by environmental considerations documented in BSEE’s Pacific Outer Continental Shelf Programmatic Environmental Impact Study (PEIS) analysis, which recognizes the ecological sensitivity of West Coast benthic habitats. The Pacific OCS seafloor supports biologically productive hard-bottom communities, complex benthic assemblages, and localized shell mound formations associated with historic operations. Broad mechanical retrieval of pipelines or cables across these environments has the potential to generate greater seafloor disturbance than controlled leave-in-place abandonment with localized burial and stabilization. For that reason, this study aligns the cost basis with a regulatory and environmental framework that evaluates removal on a case-by-case basis rather than presuming universal recovery. This change in methodology represents a meaningful contributor to cost differentials relative to prior studies.
	1651BThe execution methodology assumed in this study also differs in several important respects. Subsea disconnection, cutting, retrieval of tube turns or cable terminations, and burial preparation activities are based on the use of a modern DP2 ROV support vessel equipped with two onboard work-class ROV systems. This configuration provides precise station-keeping without anchor spreads and supports continuous subsea operations using a primary and secondary ROV system, improving efficiency and reducing non-productive time. Mobilization is conservatively assumed from the Gulf of America, consistent with the availability of high-specification vessels currently operating in that market. However, it is recognized that at least one comparable DP2 asset is presently positioned on the West Coast and could be utilized at similar commercial day rates. As such, the assumed sourcing strategy reflects realistic market flexibility rather than an inflated cost basis.
	1652BEarlier assessments relied more heavily on diver-based subsea execution assumptions in certain scenarios. Advances in ROV tooling and cutting systems now allow pipeline and power cable disconnection and burial preparation to be performed efficiently without saturation diving spreads. While ROV-based vessels may carry higher nominal day rates than small diving spreads in shallow water, the elimination of dive support systems, hyperbaric infrastructure, and associated safety contingencies results in a more stable and scalable cost profile across the POCSR water depth range.
	1653BIn addition to subsea execution changes, this study reflects a refined methodology for pipeline flushing and pigging operations. A coordinated push-and-receive vessel strategy is assumed, utilizing smaller, locally available support vessels for seawater displacement and pig launch operations. Under this approach, a pump vessel mobilizes to each platform location and displaces residual hydrocarbons using seawater, while a dedicated catch vessel equipped with containment and oil-water separation capability manages returns. This two-vessel configuration supports efficient platform-to-platform transitions and reduces the need for larger, more complex spreads.
	1654BFor pipelines routed to shore, a pig-assisted push-to-shore methodology is incorporated. Following stabilization flushing offshore, a cleaning pig is launched and driven toward the onshore reception facility to displace remaining fluids. At the shore facility, displaced fluids are received into controlled containment systems where separation, testing, and disposal occur in accordance with regulatory requirements. Unlike prior studies, this model explicitly includes the cost of transporting and disposing of treated water generated during pigging operations. Treated water requiring trucking, testing, or permitted discharge handling represents a measurable cost component. It is not clear from earlier studies whether these downstream handling and disposal costs were fully captured as discrete line items. The present study includes them explicitly to reflect realistic operational obligations associated with onshore receipt and processing.
	1655BWhile power cables do not require pigging operations, similar cost differentiation principles apply to cable disconnection, cutting, retrieval, and burial activities. Cable diameters, armoring, burial condition, and water depth influence handling complexity and task duration in a manner comparable to pipelines. Accordingly, the same DP2 ROV-based execution methodology, depth-compensation modeling, and parameter-based duration scaling have been applied to power cable activities to maintain consistency across subsea asset types.
	1656BTask durations within this study are driven primarily by water depth and asset size characteristics. Increased water depth directly affects ROV deployment cycle time, tool handling efficiency, umbilical management, and general subsea productivity. A structured depth-compensation factor is incorporated within the cost model, incrementally increasing duration as water depth increases. This adjustment is applied consistently across cutting, retrieval, and burial activities for both pipelines and power cables. Pipeline outside diameter and wall thickness, as well as power cable diameter and construction, further influence cutting time, stabilization requirements, and handling complexity. Rather than applying uniform durations across all assets, this study scales task time based on these physical characteristics, producing a parameter-driven duration model grounded in realistic offshore execution constraints.
	1657BIn summary, differences in pipeline and power cable decommissioning costs relative to prior studies are attributable to the elimination of assumed wholesale export line removal, alignment with benthic habitat sensitivity considerations identified in BSEE environmental analyses, adoption of a DP2 dual work-class ROV execution strategy, refinement of flushing methodology using local push-and-receive assets, explicit inclusion of treated water transport and disposal costs, implementation of depth-compensation modeling, parameter-based duration scaling, and use of the updated BSEE inventory. The resulting cost differential reflects refined scope definition and current execution practices rather than arbitrary variance.
	Section Eight – Platform Preparation
	8.1 Cost Estimation and Benchmarking Methodology
	8.1.1 Estimating Assumptions
	8.1.2 H2S Support Cost Inclusion


	1658BFollowing completion of well plugging and abandonment activities, the focus shifts from subsurface risk elimination to surface and structural risk reduction. With all wells permanently secured in accordance with regulatory requirements, the remaining objective is to prepare the platform itself for safe removal.
	1659BPrior to any structural removal activities, each platform must be made safe for offshore operations and configured for heavy lift and dismantling. Platform preparation activities are intended to reduce environmental, health, and safety risks while transitioning the facility from a producing asset to a decommissioning asset.
	1660BBefore structural removal can commence, all stored energy and hazardous fluids and gases within the process flowstream must be removed. All flowlines, separators, and heat exchangers are flushed and pigged to a zero-hydrocarbon condition. Physical blinds are installed on all gas and liquid pathways to prevent migration of residual vapors and to ensure proper LFL and LEL management. Production chemicals including corrosion inhibitors, biocides, and glycols are evacuated from storage and service systems. Non-essential rental or reusable production equipment is removed to reduce structural dead load and simplify subsequent lifting operations.
	1661BEach platform will undergo Level 1 inspections in accordance with API RP 2SIM to validate the current condition of primary structural members. Particular attention is given to fatigue-sensitive connections and potential loss of wall thickness that could contribute to structural instability during dynamic loading associated with heavy lift operations or during the interim preservation and maintenance phase.
	1662BIf hazardous materials are identified, a Hazardous Materials Remediation Plan will be developed to address potential NORM, lead-based coatings, asbestos-containing materials, or other regulated substances. The intent is to ensure that the structure is delivered to the salvage or recycling yard in a compliant condition and to prevent environmental discharge during cutting, transport, and disposal.
	1663BThroughout this phase, the platform must be maintained in a safe working condition. Periodic inspections, minor repairs, Level 1 structural reviews, and other preservation activities are conducted as necessary to maintain structural integrity and safe access until removal operations begin. Additional detail regarding preservation and maintenance is provided in Section Nine – Preservation and Maintenance.
	1664BTo determine a per-platform cost for Platform Preparation, a complexity factor was generated by comparing the platforms in the inventory to one another.  Platform A was used as the basis for this comparison.  The methodology compares the deck weight, leg count, well count, age, and water depth of each platform relative to Platform A.  This will provide a relative escalation metric that can be applied to other platforms to determine the estimated duration of platform preparation activities.  
	25BTable 81 – Platform Preparation Costs
	 4526B$2,013,100 
	 4525B$190,700 
	 4524B$542,400 
	4528B4.17
	4527BHarvest
	4530B$1,154,700 
	4529B63
	 4533B$1,816,100 
	 4532B$172,100 
	 4531B$489,300 
	4537B$227,800 
	4536B12
	4535B0.82
	4534BHenry
	 4540B$324,300 
	 4539B$-   
	 4538B$96,500 
	4544B$1,301,600 
	4543B71
	4542B4.70
	4541BHeritage
	 4547B$2,047,100 
	 4546B$193,900 
	 4545B$551,600 
	4551B$998,600 
	4550B54
	4549B3.61
	4548BHermosa
	 4554B$1,570,600 
	 4553B$148,800 
	 4552B$423,200 
	4558B$1,033,000 
	4557B56
	4556B3.73
	4555BHidalgo
	 4561B$1,624,700 
	 4560B$153,900 
	 4559B$437,800 
	4565B$252,700 
	4564B14
	4563B0.91
	4562BHillhouse
	 4568B$359,800 
	 4567B$-   
	 4566B$107,100 
	4572B$369,200 
	4571B20
	4570B1.33
	4569BHogan
	 4575B$525,700 
	 4574B$-   
	 4573B$156,500 
	4579B$1,101,800 
	4578B60
	4577B3.98
	4576BHondo
	 4582B$1,732,900 
	 4581B$164,200 
	 4580B$466,900 
	4586B$400,000 
	4585B22
	4584B1.44
	4583BHouchin
	 4589B$569,500 
	 4588B$-   
	 4587B$169,500 
	4593B$371,100 
	4592B20
	4591B1.34
	4590BIrene
	 4596B$583,600 
	 4595B$55,300 
	 4594B$157,200 
	4600BPlatform Size Factor
	4599BPlatform
	4598B$22,807,700
	4597BTotal
	4607BA
	4606BTotal Phase Three
	4605BTotal Inspections
	4604BMonths in P&M Mode
	4603BMonthly Safety Spread Inspection
	4602BMonitoring Equipment 
	4601BBasic Safety Spread
	4614B$359,500
	4613B$250,500
	4612B60
	4611B$4,175
	4610B$84,000
	4609B$25,000
	4608B1
	4621B$250,500
	4620B60
	4619B$4,175
	4618B$84,000
	4617B$25,000
	4616B1
	4615BB
	4628B60
	4627B$4,175
	4626B$84,000
	4625B$25,000
	4624B1
	4623BC
	4622B$359,500
	4635B$4,175
	4634B$84,000
	4633B$25,000
	4632B1
	4631BEdith
	4630B$359,500
	4629B$250,500
	4642B$84,000
	4641B$25,000
	4640B1
	4639BEllen
	4638B$359,500
	4637B$250,500
	4636B60
	4649B$25,000
	4648B1
	4647BElly
	4646B$359,500
	4645B$250,500
	4644B60
	4643B$4,175
	4656B2
	4655BEureka
	4654B$359,500
	4653B$250,500
	4652B60
	4651B$4,175
	4650B$84,000
	4663BGail
	4662B$719,000
	4661B$501,000
	4660B60
	4659B$8,350
	4658B$168,000
	4657B$50,000
	4670B$719,000
	4669B$501,000
	4668B60
	4667B$8,350
	4666B$168,000
	4665B$50,000
	4664B2
	4677B$250,500
	4676B60
	4675B$4,175
	4674B$84,000
	4673B$25,000
	4672B1
	4671BGilda
	4684B60
	4683B$4,175
	4682B$84,000
	4681B$25,000
	4680B1
	4679BGina
	4678B$359,500
	4691B$4,175
	4690B$84,000
	4689B$25,000
	4688B1
	4687BGrace
	4686B$359,500
	4685B$250,500
	4693B$250,500
	4692B60
	1665BThe initial preparation costs include tasks to make the platform safe for removal and reduce ongoing costs.  These actions include:
	1. 4125BFlushing all lines and vessels
	2. 4126BPurging lines of all non-essential fluids and chemicals
	3. 4127BSealing all gas pathways with blind flanges
	4. 4128BDiscarding of all waste, residue, trash and scrap
	5. 4129BShutting down and LO/TO all non-essential systems.
	6. 4130BConduct crane inspections and repairs, where applicable.
	7. 4131BConduct a Level 1 inspection of the platform
	8. 4132BPerform Hazardous Materials Inspection and Remediation Plan
	1666BOverhead costs encompass various disciplines needed to support the platform preparation activities including transportation and logistics for personnel and equipment as well as maintenance supplies for operations.  
	 4090BThe platform preparation crews will be housed onshore and will have daily transport to and from location.
	 4091BThree platforms will undertake preparation activities concurrently and therefore, overhead costs will be divided across the three platforms.
	 4092BH2S will be continually monitored during operations on site according to HSE standards.
	1667BAs shown in Table 8-1, eleven platforms include the cost of H2S monitoring and safety equipment within their total platform preparation price, while twelve platforms do not. These costs were excluded for platforms that have not reported H2S concentrations exceeding the reportable threshold of >100 ppm, based on information from Table 1.1 (p. 3) of the 2009 study *Hydrogen Sulfide Gas Dispersion Potentials & Release Scenarios for Pacific OCS Region Oil & Gas Platforms & Pipelines Located in the Santa Barbara Channel and Santa Maria Basin, California*. Regardless of reported concentrations, H2S risk mitigation measures should be implemented at all times in accordance with applicable safety standards and regulations.
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	1668BThe timeframe between cessation of operations and the removal of the topsides and jacket of the platform may take several years.  Therefore, a Preservation and Maintenance program is standard practice in decommissioning lifecycles.  This program is split into four main phases:
	 6126BPhase One: Continued monitoring of wells that are shut-in but are not permanently abandoned.  
	 6127BPhase Two: Begins after wells are temporarily abandoned and are no longer produced.  During this phase the well conductors may remain in place or may have been previously removed.  This phase includes the removal of reusable equipment and initial underwater inspections of the jacket sections in the splash zone.   
	 6128BPhase Three: A continual, longer-term effort to ensure the topside and jacket remain in a condition suitable for removal.  
	 6129BPhase Four: The removal of marine growth and preparation for topside and jacket removal.  
	1669BThe Pacific OCS Region currently has multiple platforms and associated well that are shut-in and pending final well abandonment operations.  Federal regulations require active monitoring and reporting programs for all wells until plugging and abandonment (P&A) is complete. The following outlines the specific federal requirements that drive those monitoring obligations of wells that are shut-in, temporarily abandoned, and pending final P&A operations.
	1670BThese monitoring requirements apply to all wells within the POCSR that are in one or more of the following categories:
	 6130BShut-in wells (mechanical shut-in, regulatory shut-in, or market shut-in)
	 6131BTemporarily abandoned wells (TA status per 30 CFR Part 250, Subpart Q)
	 6132BWells undergoing decommissioning preparation, including wells awaiting plug and abandonment (P&A) operations
	1671BThe monitoring and reporting obligations described are mandatory under applicable federal regulations and BSEE guidance documents.  OCS oil and gas well operations—including monitoring and reporting requirements for inactive, shut-in, and decommissioning-phase wells—are governed by the Outer Continental Shelf Lands Act (OCSLA), 43 U.S.C. 1331 and implemented through regulations by BSEE under Title 30 of the Code of Federal Regulations (CFR), Part 250. The primary regulatory provisions applicable to monthly well monitoring and reporting are summarized in Table 9-1 below.
	26BTable 9-1 – Applicable Federal Regulations and BSEE Guidance Documents
	1672BRegulation / Citation
	1674BKey Requirement
	1673BTitle / Subject
	1677BEstablishes BSEE authority over all OCS oil and gas operations, including well safety, monitoring, and decommissioning.
	1676BOCS Oil and Gas Operations – General
	1675B30 CFR 250.1 et seq.
	1680BRequires immediate and periodic reporting of incidents, including anomalies in well pressure or integrity.
	1679BIncident Reporting Requirements
	1678B30 CFR 250.188–250.190
	1683BRequires operators to secure wells, maintain BOP equipment, conduct visual inspections, and implement real-time monitoring plans (§ 250.724).
	1681B30 CFR Part 250, Subpart G (250.700–250.803)
	1682BWell Operations and Equipment
	1686BRequires specific procedures when a well is temporarily abandoned or shut-in, including installation and monitoring of approved barriers.
	1685BWell Security / Securing a Well
	1684B30 CFR  250.720
	1689BOperators must develop and implement a real-time monitoring plan; data must be available to BSEE upon request.
	1688BReal-Time Monitoring Requirements
	1687B30 CFR 250.724
	1692BGoverns testing, inspection, and monitoring of production safety systems including subsurface safety valves (SSSVs) and surface safety systems.
	1690B30 CFR Part 250, Subpart H (250.800–250.803)
	1691BOil and Gas Production Safety Systems
	1695BRequires testing at specified intervals per API RP 14C, Appendix D; records must be maintained and available for BSEE inspection.
	1694BProduction Safety System Testing
	1693B30 CFR 250.880
	1696B30 CFR Part 250, Subpart K (250.1100–250.1170)
	1698BOperators must submit monthly well test reports detailing daily fluid volumes.
	1697BOil and Gas Production Requirements
	1701BGoverns all decommissioning obligations; § 250.1708 requires operators who receive a decommissioning order to begin maintaining and monitoring all facilities within 30 days.
	1699B30 CFR Part 250, Subpart Q (250.1700–250.1754)
	1700BDecommissioning Activities
	1704BUpon receipt of a BSEE decommissioning order, operators must commence monitoring of wells within 30 days; a decommissioning plan must be submitted within 150 days.
	1703BDecommissioning Orders – Maintenance and Monitoring
	1702B30 CFR 250.1708
	1707BBSEE guidance on monitoring, inspection, and reporting obligations for idle iron (shut-in, temporarily abandoned, and decommissioning-phase wells and structures).
	1706BIdle Iron Decommissioning Guidance
	1705BNTL 2018-G03
	1710BPrimary statutory authority for federal oversight of OCS oil and gas operations; mandates environmental protection and safe operations.
	1709BOuter Continental Shelf Lands Act
	1708B43 U.S.C. 1331 et seq. (OCSLA)
	1711BTo satisfy these regulatory obligations in the event that an operator is unable to maintain a structured monthly well monitoring program.  This section describes the specific monitoring activities, data collection requirements, and reporting deliverables that were used as the basis for the cost estimate of this phase.
	1712BThe monthly monitoring program includes the activities set forth in Table 9-2. Each activity is mapped to its regulatory requirement, the required frequency, and the associated deliverable or record. These activities apply to each individual well subject to the monitoring program.  Monthly monitoring of wellhead pressure is required to assess the integrity of primary and secondary well barriers. Pressure readings must be taken at tubing, annulus (A, B, and C annuli as applicable), and surface casing locations. Readings must be compared against baseline values established during the well's initial shut-in or temporary abandonment.  Pressure monitoring logs must be maintained as part of the well's permanent records file.  Electronic monitoring systems may be used in lieu of manual gauging, provided the system is calibrated and maintains a continuous electronic log accessible.  Function tests (open/closed position, pressure integrity) of the SSSV at the intervals shown in Table 9-2.  Surface wellhead equipment, including the Christmas tree (where installed), must be visually inspected monthly. Inspection activities must include, at a minimum:
	• 138BAssessment of all valve stem conditions and packing integrity
	• 139BVerification of pressure gauge operability and calibration
	• 140BVisual inspection for corrosion, coating degradation, or evidence of seepage or release
	• 141BConfirmation that all cap and plug connections are in place and properly torqued
	• 142BDocumentation of the physical condition of the wellhead in the monthly inspection log
	1713BMonthly inspections are to be conducted during scheduled platform visits. Photographs of the wellhead condition is recommended and must be retained for a minimum of three years or for the duration of the well's decommissioning program.
	27BTable 9-2 – Monthly Well Monitoring Activities and Regulatory Requirements
	1717BDeliverable / Record
	1716BFrequency
	1715BRegulatory Basis
	1714BMonitoring Activity
	1721BPressure monitoring log; anomalies reported per § 250.188
	1718BWell pressure integrity check (annulus/tubing/casing pressure readings)
	1719B30 CFR § 250.720; NTL 2018-G03
	1720BMonthly
	1725BSSSV test record; submitted to BSEE upon request
	1722BSubsurface safety valve (SSSV) function test and status verification
	1724BMonthly / Semi-annually
	1723B30 CFR § 250.880; Subpart H
	1729BInspection report; photograph log maintained onsite
	1726BSurface wellhead and Christmas tree visual inspection
	1727B30 CFR § 250.724; Subpart G
	1728BMonthly
	1733BBarrier status report included in monthly well status submittal
	1730BWell barrier integrity assessment (primary and secondary barriers)
	1731B30 CFR § 250.720; Subpart Q
	1732BMonthly
	1737BChemical injection log; corrosion survey records
	1734BChemical injection / corrosion inhibitor monitoring (where applicable)
	1735B30 CFR § 250.880; NTL 2018-G03
	1736BMonthly
	1741BBSEE-0133 / BSEE-0134 forms or equivalent; submitted to District Manager
	1738BMonthly Well Status Report preparation and submittal to BSEE
	1739B30 CFR Part 250, Subpart K; § 250.188
	1740BMonthly
	1745BSpill prevention/containment checklist; maintained in operations file
	1743B30 CFR § 250.188; OCSLA § 1331
	1742BWellhead leak detection and spill response readiness check
	1744BMonthly
	1749BIdle Iron status update submitted to BSEE; integrated into POCSR decommissioning schedule
	1746BIdle Iron status review and BSEE compliance status update
	1747BNTL 2018-G03; 30 CFR § 250.1708
	1748BMonthly
	1750BThe cost estimate for the monthly well monitoring and reporting program is developed on a per-well, per-month basis and scaled to the total number of wells subject to the program in the POCSR. This section describes the cost methodology and key assumptions underpinning the estimate.  Estimated monthly monitoring costs are organized into the following primary cost categories:
	 6133BLabor – Engineering and Technical
	o 6134BThis category captures the engineering and technical labor required to review pressure monitoring data, analyze SSSV test results, and prepare and certify the Monthly Well Status Report.
	 6135BLabor – Field Operations and Inspection
	o 6136BField personnel required to conduct physical wellhead inspections and collect pressure monitoring data
	 6137BTravel and Mobilization
	o 6138BTransportation to and from the platform (helicopter or crew boat, as applicable), per diem for offshore operations, and any equipment mobilization required to support monitoring activities. 
	 6139BEquipment and Instrumentation
	o 6140BMonitoring instruments, calibration services, and consumable items (e.g., pressure gauges, calibration equipment, photographic documentation equipment). 
	 6141BAdministration and Reporting
	o 6142BDocument management, electronic submission fees (where applicable), records retention, and the cost of maintaining the BSEE-required well records file. 
	1751BTable 9-3 below shows a summary of the estimated cost for monitoring and reporting over a 60-month period by platform.
	28BTable 9-3 – Preservation and Maintenance Phase One Costs
	1755BPer Well Per Month Cost
	1756BTotal Phase One
	1754BMonths
	1753BWells
	1752BPlatform
	1761B$16,170,000
	1760B$4,900
	1759B60
	1758B55
	1757BA
	1766B$15,288,000
	1765B$4,900
	1764B60
	1763B52
	1762BB
	1771B$13,230,000
	1770B$4,900
	1769B60
	1768B45
	1767BC
	1776B$5,292,000
	1775B$4,900
	1774B60
	1773B18
	1772BEdith
	1781B$17,640,000
	1780B$4,900
	1779B60
	1778B60
	1777BEllen
	1786B$14,112,000
	1785B$4,900
	1784B60
	1783B48
	1782BEureka
	                   1791B-   
	1790B$4,900
	1789B60
	1788B0
	1787BGail
	1796B$17,346,000
	1795B$4,900
	1794B60
	1793B59
	1792BGilda
	1801B$3,528,000
	1800B$4,900
	1799B60
	1798B12
	1797BGina
	                   1806B-   
	1805B$4,900
	1804B60
	1803B0
	1802BGrace
	1811B$1,764,000
	1810B$4,900
	1809B60
	1808B6
	1807BHabitat
	1816B$10,290,000
	1815B$4,900
	1814B60
	1813B35
	1812BHarmony
	                   1821B-   
	1820B$4,900
	1819B60
	1818B0
	1817BHarvest
	1826B$6,762,000
	1825B$4,900
	1824B60
	1823B23
	1822BHenry
	1831B$14,406,000
	1830B$4,900
	1829B60
	1828B49
	1827BHeritage
	                   1836B-   
	1835B$4,900
	1834B60
	1833B0
	1832BHermosa
	                   1841B-   
	1840B$4,900
	1839B60
	1838B0
	1837BHidalgo
	1846B$14,112,000
	1845B$4,900
	1844B60
	1843B48
	1842BHillhouse
	1851B$4,998,000
	1850B$4,900
	1849B60
	1848B17
	1847BHogan
	1856B$8,232,000
	1855B$4,900
	1854B60
	1853B28
	1852BHondo
	1861B$5,880,000
	1860B$4,900
	1859B60
	1858B20
	1857BHouchin
	1866B$5,586,000
	1865B$4,900
	1864B60
	1863B19
	1862BIrene
	1868B$174,636,000
	1867BTotal
	1869BThe following key assumptions form the basis of the monthly well monitoring cost estimate:
	 6143BEstimates are developed as a per-well, per-month unit cost and are intended to be applied across the full population of POCSR wells subject to the monitoring program.  The per activity cost may vary depending on the number of wells subject to monitoring at any given time.
	 6144BHelicopter access is assumed for all offshore platform visits; crew boat access may be substituted where platform water depth and vessel availability permit at lower cost.
	 6145BThe estimate assumes one physical platform visit per well per month for field inspection activities.
	 6146BSubsurface safety valve (SSSV) function tests are assumed to be conducted semi-annually as required by API RP 14C; the monthly estimate includes a pro-rated allocation for the semi-annual test cost.
	1870BFollowing cessation of production and completion of well plugging and abandonment activities, the platform enters the Preservation and Maintenance phase. The objective during this period is to maintain the facility in a safe and stable condition pending final removal, while reducing unnecessary structural loading and identifying any degradation that could impact future lift operations.
	1871BThe first phase of Preservation and Maintenance includes the removal of reusable and non-essential equipment to reduce topside dead load and eliminate loose or unsecured materials. Concurrently, initial underwater inspections of the jacket, with emphasis on splash zone members and critical load-bearing components, are conducted to establish a structural baseline condition. These inspections are intended to identify corrosion, coating failure, fatigue cracking, or section loss that may require monitoring or interim repair prior to heavy lift execution.
	1872BBecause the effort required for Phase Two activities varies significantly depending on platform size, configuration, age, and environmental exposure, a relative complexity metric was developed to estimate duration and cost across the inventory.  The complexity factor was generated by comparing the platforms in the inventory to one another. This provides a relative metric that can be applied to determine the estimated duration of Phase Two activities.
	1873BThe complexity factor described above establishes the relative duration of Phase Two activities for each platform. The following methodology translates that relative duration into estimated cost components associated with equipment removal and underwater inspection services.
	1874BThe removal of reusable production equipment is estimated based on review of platform configuration, historical operating details, and industry experience with similar facilities. For purposes of this study, a scale metric was applied to a standard labor and crane utilization rate to account for cutting free, rigging, lifting, placing, and securing reusable equipment using the platform’s installed crane capacity. The assigned rate reflects typical offshore labor productivity and assumes no specialized access or structural constraints.
	1875BUnderwater inspections of the jackets are critical during this initial phase to establish a structural baseline for comparison throughout the Preservation and Maintenance period. Inspection costs are based on current market rates for ROV-based subsea inspection services applicable to Pacific OCS water depths. Since the 2020 study, underwater inspection rates have increased by approximately 38%, and this escalation has been incorporated into the Phase Two cost estimate.
	29BTable 9-4 – Preservation and Maintenance Phase Two Costs
	1881BTotal Topside Work Time (Days)
	1880BRemoval of Reusable Equipment Cost
	1879BUnderwater Inspection Cost
	1878BTopside Weight (Tons)
	1882BTotal Phase Two
	1877BComplexity Factor
	1876BPlatform
	1889B$786,500 
	1888B19
	1887B$750,000 
	1886B$36,500 
	1885B1,357
	1884B1
	1883BA
	1896B$786,500 
	1895B19
	1894B$750,000 
	1893B$36,500 
	1892B1,357
	1891B1
	1890BB
	1903B$786,500 
	1902B18
	1901B$750,000 
	1900B$36,500 
	1899B1,357
	1898B1
	1897BC
	1910B$487,300 
	1909B43
	1908B$450,000 
	1907B$37,300 
	1906B4,134
	1905B1
	1904BEdith
	1917B$553,200 
	1916B58
	1915B$500,000 
	1914B$53,200 
	1913B5,300
	1912B1
	1911BEllen
	1924B$803,200 
	1923B47
	1922B$750,000 
	1921B$53,200 
	1920B4,700
	1919B1
	1918BElly
	1931B$553,200 
	1930B83
	1929B$500,000 
	1928B$53,200 
	1927B8,000
	1926B2
	1925BEureka
	1938B$1,049,300 
	1937B78
	1936B$1,000,000 
	1935B$49,300 
	1934B7,693
	1933B2
	1932BGail
	1945B$507,100 
	1944B44
	1943B$450,000 
	1942B$57,100 
	1941B3,792
	1940B1
	1939BGilda
	1952B$338,700 
	1951B7
	1950B$300,000 
	1949B$38,700 
	1948B447
	1947B1
	1946BGina
	1959B$799,300 
	1958B40
	1957B$750,000 
	1956B$49,300 
	1955B3,800
	1954B1
	1953BGrace
	1966B$507,100 
	1965B37
	1964B$450,000 
	1963B$57,100 
	1962B3,514
	1961B1
	1960BHabitat
	1973B$1,457,100 
	1972B99
	1971B$1,400,000 
	1970B$57,100 
	1969B9,839
	1968B2
	1967BHarmony
	1980B$1,449,300 
	1979B90
	1978B$1,400,000 
	1977B$49,300 
	1976B9,024
	1975B2
	1974BHarvest
	1987B$786,500 
	1986B16
	1985B$750,000 
	1984B$36,500 
	1983B1,371
	1982B1
	1981BHenry
	1994B$1,457,100 
	1993B100
	1992B$1,400,000 
	1991B$57,100 
	1990B9,826
	1989B2
	1988BHeritage
	2001B$1,449,300 
	2000B78
	1999B$1,400,000 
	1998B$49,300 
	1997B7,830
	1996B2
	1995BHermosa
	2008B$1,449,300 
	2007B80
	2006B$1,400,000 
	2005B$49,300 
	2004B8,100
	2003B2
	2002BHidalgo
	2015B$786,500 
	2014B17
	2013B$750,000 
	2012B$36,500 
	2011B1,200
	2010B1
	2009BHillhouse
	2022B$791,400 
	2021B27
	2020B$750,000 
	2019B$41,400 
	2018B2,259
	2017B1
	2016BHogan
	2029B$1,457,100 
	2028B85
	2027B$1,400,000 
	2026B$57,100 
	2025B8,450
	2024B2
	2023BHondo
	2036B$791,400 
	2035B29
	2034B$750,000 
	2033B$41,400 
	2032B2,591
	2031B1
	2030BHouchin
	2043B$1,099,300 
	2042B28
	2041B$1,050,000 
	2040B$49,300 
	2039B2,500
	2038B1
	2037BIrene
	2045B$20,932,200
	2044BTotal
	2046BPhase Two of the Preservation and Maintenance program consists of long-term monitoring and condition management of the platform until final removal activities commence. During this period, the platform remains in a non-producing but structurally-reliable maintained state, requiring routine inspections and limited system support to ensure continued safety and regulatory compliance.
	2047BFor purposes of this study, the Phase Three duration is assumed to be 60 months and includes monthly safety inspections of the platform structure and topside areas, as well as maintenance of a safety monitoring equipment package.
	2048BIt is assumed that platform power cables will have been removed or de-energized as part of earlier decommissioning activities. Accordingly, permanent power is not available during the preservation period. To maintain required navigation lighting and safety aids, solar panel systems with battery storage are assumed to be installed to provide autonomous power to navigation lights and associated safety monitoring equipment for the duration of the maintenance program.
	2049BThe cost of the long-term maintenance program was estimated using a size-based scaling factor to determine inspection duration and crew size requirements for each platform. The same relative comparison methodology described in Phase Two was applied to account for differences in deck area, structural configuration, and platform complexity.
	2050BThe 60-month preservation timeframe reflects typical industry experience between cessation of production and structural removal in comparable offshore decommissioning programs. This duration captures the realistic interval required for permitting, marine contracting, heavy lift scheduling, and regulatory coordination prior to removal execution. Actual durations may vary depending on campaign sequencing and regulatory timing; however, 60 months provides a reasonable and defensible basis for estimating purposes.
	30BTable 9-5 – Preservation and Maintenance Phase Three Costs
	4698B$84,000
	4696B1
	4701B$250,500
	4700B60
	4699B$4,175
	4697B$25,000
	4695BHabitat
	4694B$359,500
	4709B$501,000
	4708B60
	4707B$8,350
	4706B$168,000
	4705B$50,000
	4704B2
	4703BHarmony
	4702B$359,500
	4717B$501,000
	4716B60
	4715B$8,350
	4714B$168,000
	4713B$50,000
	4712B2
	4711BHarvest
	4710B$719,000
	4725B$250,500
	4724B60
	4723B$4,175
	4722B$84,000
	4721B$25,000
	4720B1
	4719BHenry
	4718B$719,000
	4733B$501,000
	4732B60
	4731B$8,350
	4730B$168,000
	4729B$50,000
	4728B2
	4727BHeritage
	4726B$359,500
	4741B$501,000
	4740B60
	4739B$8,350
	4738B$168,000
	4737B$50,000
	4736B2
	4735BHermosa
	4734B$719,000
	4749B$501,000
	4748B60
	4747B$8,350
	4746B$168,000
	4745B$50,000
	4744B2
	4743BHidalgo
	4742B$719,000
	4757B$250,500
	4756B60
	4755B$4,175
	4754B$84,000
	4753B$25,000
	4752B1
	4751BHillhouse
	4750B$719,000
	4765B$250,500
	4764B60
	4763B$4,175
	4762B$84,000
	4761B$25,000
	4760B1
	4759BHogan
	4758B$359,500
	4773B$501,000
	4772B60
	4771B$8,350
	4770B$168,000
	4769B$50,000
	4768B2
	4767BHondo
	4766B$359,500
	4781B$250,500
	4780B60
	4779B$4,175
	4778B$84,000
	4777B$25,000
	4776B1
	4775BHouchin
	4774B$719,000
	4789B$250,500
	4788B60
	4787B$4,175
	4786B$84,000
	4785B$25,000
	4784B1
	4783BIrene
	4782B$359,500
	4797BTotal Phase Four
	4796BMarine Growth Removal Days
	4795BMarine Growth Cleaning Factor (Structure)
	4794BMarine Growth Removal Spread Day Rate
	4793BPlatform
	4792B$11,144,500
	4791BTotal
	4790B$359,500
	4805B1
	4804B$77,000
	4803BB
	4802B$1,540,000
	4801B20
	4800B1
	4799B$77,000
	4798BA
	4813BEdith
	4812B$1,540,000
	4811B20
	4810B1
	4809B$77,000
	4808BC
	4807B$1,540,000
	4806B20
	4821B20
	4820B1
	4819B$77,000
	4818BEllen
	4817B$1,540,000
	4816B20
	4815B1
	4814B$77,000
	4829B$77,000
	4828BEureka
	4827B$1,540,000
	4826B20
	4825B1
	4824B$77,000
	4823BElly
	4822B$1,540,000
	4837B$3,080,000
	4836B40
	4835B2
	4834B$77,000
	4833BGail
	4832B$3,080,000
	4831B40
	4830B2
	4845B1
	4844B$77,000
	4843BGina
	4842B$1,540,000
	4841B20
	4840B1
	4839B$77,000
	4838BGilda
	4853BHabitat
	4852B$1,540,000
	4851B20
	4850B1
	4849B$77,000
	4848BGrace
	4847B$1,540,000
	4846B20
	4861B40
	4860B2
	4859B$77,000
	4858BHarmony
	4857B$1,540,000
	4856B20
	4855B1
	4854B$77,000
	4869B$77,000
	4868BHenry
	4867B$3,080,000
	4866B40
	4865B2
	4864B$77,000
	4863BHarvest
	4862B$3,080,000
	4877B$3,080,000
	4876B40
	4875B2
	4874B$77,000
	4873BHeritage
	4872B$1,540,000
	4871B20
	4870B1
	4885B2
	4884B$77,000
	4883BHidalgo
	4882B$3,080,000
	4881B40
	4880B2
	4879B$77,000
	4878BHermosa
	4887B$3,080,000
	4886B40
	2051BPhase Four of the Preservation and Maintenance program occurs immediately prior to platform removal activities. This phase consists of removing marine growth that has accumulated on the jacket structure during the long-term preservation period described in Phase Three.
	2052BMarine growth removal at this stage serves multiple purposes. Accumulated biological material creates measurable additional mass to the structure, particularly within the upper water column and splash zone. Removal reduces total lift weight, improves predictability of lift loads, and reduces dynamic and hydrodynamic loading during extraction. Cleaning also mitigates uncontrolled discharge during jacket lifting and transport.
	2053BIn addition, prior decommissioning activities in Southern California demonstrated that jackets transported to local recycling facilities with intact marine growth can generate odor-related public complaints during offloading and processing. Decaying biological material, once exposed to air, can create nuisance conditions at port facilities. Performing marine growth mitigation offshore and immediately prior to lift operations reduces both environmental discharge during removal and the potential for material handling impacts at receiving facilities.
	2054BThe Pacific OCS Decommissioning Programmatic Environmental Impact Statement (PEIS) identifies offshore marine growth removal as resulting in localized and temporary water quality and benthic effects when conducted under appropriate regulatory controls. Timing this activity immediately before lift operations limits re-accumulation during the preservation period and ensures impacts remain short-term and controlled.
	2055BFor purposes of this study, the scope of Phase Four is limited to marine growth removal within the upper 100 feet of water depth, where biological accumulation is most significant and where lift-induced discharge would be most likely to occur.
	2056BMarine growth removal is assumed to be performed using high-pressure water blasting systems, with divers deployed from a DP2-class diving support vessel. Operations are limited to the first 100 feet of jacket depth.
	2057BTo estimate the cost of Phase Four activities, a marine growth cleaning factor was developed to estimate the volume of marine growth to be removed for each platform.  The volume of marine growth drives the duration of removal operations.  The marine growth cleaning factor is the same metric used for underwater inspections in Phase Three and is driven by the platform jacket configuration, leg count, bracing density, and structural footprint within the upper 100 feet of water.
	2058BAs a baseline assumption, smaller jackets, such as Platform A, require approximately 20 days of marine growth removal operations to clean the upper 100 feet. Larger or more complex jackets are scaled proportionally based on relative structural size and configuration.  Table 9-6 summarizes the Preservation and Maintenance costs for Phase Four.
	31BTable 9-6 – Preservation and Maintenance Phase Four Costs
	4890B1
	4889B$77,000
	4891B20
	4892B$1,540,000
	4888BHillhouse
	4897B$1,540,000
	4896B20
	4895B1
	4894B$77,000
	4893BHogan
	4902B$3,080,000
	4901B40
	4900B2
	4899B$77,000
	4898BHondo
	4907B$1,540,000
	4906B20
	4905B1
	4904B$77,000
	4903BHouchin
	4912B$1,540,000
	4911B20
	4910B1
	4909B$77,000
	4908BIrene
	4917BTopside Tons
	4916BCampaign
	4915BPlatform
	4914B$47,740,000
	4913BTotal
	4922B7,830
	4921B1
	4920BHermosa
	4919BPlatform Total Tons
	4918BJacket & Pile Tons
	4927B8,100
	4926B1
	4925BHidalgo
	4924B26,723
	4923B18,893
	4932B9,024
	4931B1
	4930BHarvest
	4929B20,400
	4928B12,300
	4937B7,693
	4936B1
	4935BGail
	4934B27,777
	4933B18,753
	4942B3,800
	4941B1
	4940BGrace
	4939B28,313
	4938B20,620
	4947B3,514
	4946B1
	4945BHabitat
	4944B7,929
	4943B4,129
	4952B2,259
	4951B1
	4950BHogan
	4949B6,913
	4948B3,399
	4957B2,591
	4956B1
	4955BHouchin
	4954B3,951
	4953B1,692
	4962B2,500
	4961B1
	4960BIrene
	4959B4,484
	4958B1,893
	4967B1,357
	4966B2
	4965BA
	4964B6,360
	4963B3,860
	4972B1,357
	4971B2
	4970BB
	4969B3,441
	4968B2,084
	4977B1,357
	4976B2
	4975BC
	4974B3,447
	4973B2,090
	4982B1,200
	4981B2
	4980BHillhouse
	4979B3,454
	4978B2,097
	4987B3,792
	4986B2
	4985BGilda
	4984B3,094
	4983B1,894
	4992B447
	4991B2
	4990BGina
	4989B7,780
	4988B3,988
	4997B1,371
	4996B2
	4995BHenry
	4994B1,059
	4993B612
	5002B4,134
	5001B3
	5000BEdith
	4999B2,965
	4998B1,594
	5007B8,000
	5006B3
	5005BElly
	5004B8,191
	5003B4,057
	5009B12,256
	5008B4,256
	2059BThe four phases of Preservation and Maintenance span multiple years and the transition from production to decommissioning periods in the lifecycle of the platform assets.  The total combined costs of all four phases are shown in Table 9-7.
	32BTable 9-7 – Total Preservation and Maintenance Costs
	2065BTotal
	2064BPhase 4 
	2063BPhase 3 
	2062BPhase Two
	2061BPhase One
	2060BPlatform
	2070B$1,540,000
	2069B$359,500
	2068B$786,500
	2067B$16,170,000
	2066BA
	2071B$18,856,000
	2076B$1,540,000
	2075B$359,500
	2074B$786,500
	2073B$15,288,000
	2072BB
	2077B$17,974,000
	2082B$1,540,000
	2081B$359,500
	2080B$786,500
	2079B$13,230,000
	2078BC
	2083B$15,916,000
	2088B$1,540,000
	2087B$359,500
	2086B$487,300
	2085B$5,292,000
	2084BEdith
	2089B$7,678,800
	2094B$1,540,000
	2093B$359,500
	2092B$553,200
	2091B$17,640,000
	2090BEllen
	2095B$20,092,700
	                   2097B-   
	2100B$1,540,000
	2099B$359,500
	2098B$803,200
	2096BElly
	2101B$2,702,700
	2106B$3,080,000
	2105B$719,000
	2104B$553,200
	2103B$14,112,000
	2102BEureka
	2107B$18,464,200
	                   2109B-   
	2112B$3,080,000
	2111B$719,000
	2110B$1,049,300
	2108BGail
	2113B$4,848,300
	2118B$1,540,000
	2117B$359,500
	2116B$507,100
	2115B$17,346,000
	2114BGilda
	2119B$19,752,600
	2124B$1,540,000
	2123B$359,500
	2122B$338,700
	2121B$3,528,000
	2120BGina
	2125B$5,766,200
	                   2127B-   
	2130B$1,540,000
	2129B$359,500
	2128B$799,300
	2126BGrace
	2131B$2,698,800
	2136B$1,540,000
	2135B$359,500
	2134B$507,100
	2133B$1,764,000
	2132BHabitat
	2137B$4,170,600
	2142B$3,080,000
	2141B$719,000
	2140B$1,457,100
	2139B$10,290,000
	2138BHarmony
	2143B$15,546,100
	                   2145B-   
	2148B$3,080,000
	2147B$719,000
	2146B$1,449,300
	2144BHarvest
	2149B$5,248,300
	2154B$1,540,000
	2153B$359,500
	2152B$786,500
	2151B$6,762,000
	2150BHenry
	2155B$9,448,000
	2160B$3,080,000
	2159B$719,000
	2158B$1,457,100
	2157B$14,406,000
	2156BHeritage
	2161B$19,662,100
	                   2163B-   
	2166B$3,080,000
	2165B$719,000
	2164B$1,449,300
	2162BHermosa
	2167B$5,248,300
	                   2169B-   
	2172B$3,080,000
	2171B$719,000
	2170B$1,449,300
	2168BHidalgo
	2173B$5,248,300
	2178B$1,540,000
	2177B$359,500
	2176B$786,500
	2175B$14,112,000
	2174BHillhouse
	2179B$16,798,000
	2184B$1,540,000
	2183B$359,500
	2182B$791,400
	2181B$4,998,000
	2180BHogan
	2185B$7,688,900
	2190B$3,080,000
	2189B$719,000
	2188B$1,457,100
	2187B$8,232,000
	2186BHondo
	2191B$13,488,100
	2196B$1,540,000
	2195B$359,500
	2194B$791,400
	2193B$5,880,000
	2192BHouchin
	2197B$8,570,900
	2202B$1,540,000
	2201B$359,500
	2200B$1,099,300
	2199B$5,586,000
	2198BIrene
	2203B$8,584,800
	2204BTotal
	2209B$254,452,700
	2208B$47,740,000
	2207B$11,144,500
	2206B$20,932,200
	2205B$174,636,000
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	2210BFollowing completion of well plugging and abandonment, pipeline & power cable abandonment, platform preparation, and preservation and maintenance activities, the platforms are assumed to be structurally prepared for final  dismantling. At this stage, the remaining work shifts from stabilization and monitoring to controlled structural separation, lifting, transportation, and final disposition.
	2211BThis section presents the 2025 evaluation of platform and jacket removal and disposal for facilities located within the Pacific Outer Continental Shelf Region (POCSR). The analysis builds upon the campaign structure, removal methodologies, and cost frameworks developed in the 2016 and 2020 decommissioning cost studies, incorporating updated market intelligence, revised logistics assumptions, and current disposal infrastructure conditions.
	2212BThe 2025 update reflects a refinement in how governing system constraints are framed. While prior studies evaluated removal execution primarily in terms of heavy lift vessel capability, mobilization assumptions, and marine transportation logistics, the present evaluation places greater emphasis on confirmed downstream processing capacity. Scrap processing throughput is therefore treated as a pacing consideration within the integrated removal system, and offshore execution assumptions are aligned accordingly.
	2213BDecommissioning operations within the POCSR are governed by 30 CFR 250.1725–1731. All platforms and associated facilities are assumed to be severed and cleared to a depth of 15 feet below the mud line (BML) in accordance with federal requirements.
	2214BFor purposes of this study, full removal to 15 feet BML is assumed for all jackets, piles, and conductors, and topsides are assumed to be completely removed. Pipelines and cables are addressed separately. No credit is taken for salvage value, and no reduction in scope is assumed based on potential reefing or partial jacket retention unless explicitly stated. Engineering data, including jacket weights, and site-specific parameters, are provided in Appendix B - Platform Removal Weights.
	2215BTransporting all material to Gulf of America (GoA) facilities is technically feasible. However, doing so would require extended ocean transit, repeated Panama Canal passage, long barge cycle durations, and sustained tug support over multi-week voyages. These factors increase logistical complexity and introduce greater schedule sensitivity within the entire program.
	2216BIn the 2016 study, material disposition was largely modeled through the Ports of Los Angeles (POLA) and Long Beach (POLB). While these ports offer significant marine infrastructure, confirmed long-term scrap dismantling throughput specific to large offshore structures has not been demonstrated at the scale required for a full POCSR decommissioning campaign. The 2025 evaluation therefore does not assume POLA/POLB as primary high-volume dismantling facilities absent verified processing capacity aligned with campaign tonnage.
	2217BOn the West Coast, Infraestructura y Servicios Portuarios at the Port of Ensenada, Mexico (POEM) is the only identified facility capable of supporting large-scale offshore structure dismantling with a dedicated processing footprint. Modeled throughput is approximately 35,000 tons per year, contingent upon completion of a planned facility upgrade. Without that upgrade, effective intake capacity would be materially reduced.
	2218BThe 2025 evaluation therefore assumes POEM as the primary disposal location, with annual intake limited to approximately 35,000 tons. Material exceeding this threshold during higher-volume campaigns is diverted to established GoA facilities, where processing capacity is not similarly throughput-constrained.
	2219BThis framework differs from prior studies, which evaluated Gulf Coast disposal as the default pathway (2020) or local port processing at scale (2016). The present evaluation instead treats confirmed West Coast processing capacity as the pacing element within the integrated system, with Gulf facilities serving as supplemental capacity.
	2220BDisposal capacity does not constrain execution capability; it governs the rate at which campaigns can advance. Offshore removal assumptions are aligned with confirmed intake capacity, and higher-tonnage campaigns incorporate planned supplemental diversion where required.
	2221BThe disposal framework described above directly informs heavy lift vessel selection and marine spread sizing. Because POEM functions as the primary processing facility within a defined annual intake capacity, offshore lift capability must be evaluated relative to downstream throughput.
	2222BIn earlier studies, vessel selection was primarily informed by lift capacity, reach, and mobilization considerations. The 2020 evaluation also modeled concurrent removal spreads requiring multiple barges and tug assets operating simultaneously. Based on current West Coast marine market conditions, sustained deployment of multiple heavy transport barges and dedicated ocean-class tugs for overlapping campaigns would likely exceed available regional capacity or introduce significant rate escalation risk.
	2223BAs part of the 2025 evaluation, scenarios incorporating increased lifting capacity and expanded marine spreads were modeled for cost and schedule sensitivity. These scenarios assumed higher-capacity heavy lift vessels and accelerated offshore execution rates. While technically feasible, the resulting concentration of delivered tonnage exceeded modeled West Coast intake capacity and increased reliance on long-haul diversion to Gulf facilities. When evaluated on a system-wide basis, including marine transport duration, barge cycle time, tug demand, and downstream processing limits, the accelerated removal scenarios did not demonstrate program economics improvement or logistical efficiency.
	2224BAlthough higher-capacity lift options were evaluated, the integrated cost and feasibility analysis ultimately supported continued use of the same class of heavy lift vessel identified in the 2016 and 2020 studies. The selected vessel class provides sufficient lift capacity for Pacific OCS jackets while maintaining compatibility with modeled disposal throughput and sustainable marine asset deployment.
	2225BAccordingly, vessel selection and transport logistics are approached as a system-level optimization. Offshore removal capability is balanced with confirmed processing capacity and realistic marine market availability to maintain controlled material flow, avoid episodic surges in delivery volume, and preserve technically sound execution practices.
	2226BThe 2025 decommissioning campaign structure is organized on a field and end-of-life basis to align regulatory obligations with offshore execution efficiency. Platforms are grouped with sequencing driven by three primary factors: current end-of-life status, projected retirement windows, and water depth and structural complexity as they influence lift methodology and marine logistics. This approach prioritizes near-term decommissioning liabilities while preserving geographic cohesion and technical continuity across successive campaign phases.
	2227BTable 10-1 below summarizes the campaign assignments, water depths, field designations, and end-of-life timing for each platform.  Platform removal campaigns have been aligned to the anticipated end-of-life timeframes of these assets.  Campaign 1 consists of nine platforms that are at or near the production lifecycle.  Campaign 2 consists of seven platforms that are expected to cease production in less than 20 years.  Campaign 3 consists of seven platforms that are expected to be in production for at least the next 20 years.
	33BTable 101 – Platform Campaign Sequencing
	2230BWater Depth (ft)
	2232BUnit
	2231BField
	2229BCampaign (1) 
	2228BPlatform
	2237BPt. Arguello Unit/Rocky Point Unit
	2236BPt. Arguello/Rocky Point
	2235B603
	2234B1
	2233BHermosa
	2242BPt. Arguello Unit/Rocky Point Unit
	2241BPt. Arguello/Rocky Point
	2240B430
	2239B1
	2238BHidalgo
	2245B675
	2244B1
	2243BHarvest
	2247BPt. Arguello Unit
	2246BPt. Arguello
	2250B739
	2249B1
	2248BGail
	2252BNot Unitized
	2251BSockeye
	2255B318
	2254B1
	2253BGrace
	2257BSanta Clara Unit
	2256BSanta Clara
	2260B290
	2259B1
	2258BHabitat
	2262BPitas Point Unit
	2261BPitas Point
	2265B154
	2264B1
	2263BHogan
	2267BNot Unitized
	2266BCarpinteria
	2271BCarpinteria
	2270B163
	2269B1
	2268BHouchin
	2272BNot Unitized
	2277BPt Pedernales/Tranquillion Ridge Unit
	2276BPt Pedernales/Tranquillion Ridge
	2275B242
	2274B1
	2273BIrene
	2281BDos Cuadras
	2280B188
	2279B2
	2278BA
	2282BNot Unitized
	2286BDos Cuadras
	2285B190
	2284B2
	2283BB
	2287BNot Unitized
	2291BDos Cuadras
	2290B192
	2289B2
	2288BC
	2292BNot Unitized
	2296BDos Cuadras
	2295B190
	2294B2
	2293BHillhouse
	2297BNot Unitized
	2300B205
	2299B2
	2298BGilda
	2302BSanta Clara Unit
	2301BSanta Clara
	2305B95
	2304B2
	2303BGina
	2307BPt. Hueneme Unit
	2306BHueneme
	2310B173
	2309B2
	2308BHenry
	2312BNot Unitized
	2311BCarpinteria
	2317BBeta Unit
	2316BBeta
	2315B161
	2314B3
	2313BEdith
	2321BBeta (Processing Facility – no wells)
	2322BBeta Unit
	2320B255
	2319B3
	2318BElly
	2327BBeta Unit
	2326BBeta
	2325B265
	2324B3
	2323BEllen
	2332BBeta Unit
	2331BBeta
	2330B700
	2329B3
	2328BEureka
	2336BSecate/Pescado
	2335B1075
	2334B3
	2333BHeritage
	2337BSanta Ynez Unit
	2340B1198
	2339B3
	2338BHarmony
	2342BSanta Ynez Unit
	2341BHondo
	2345B842
	2344B3
	2343BHondo
	2347BSanta Ynez Unit
	2346BHondo
	(1) 143BRefer to Table 11-2 for seasons and duration of campaigns.
	2348BCampaign 1 comprises platforms that have reached end of life and therefore drive the initial phase of removal activity. Platforms included in this campaign are several mid-to deep-water structures in the 600–740 ft range. The campaign also includes Hogan, Houchin, and Habitat all of which are in comparatively shallower water.
	2349BThis configuration satisfies immediate regulatory liabilities while maintaining geographic concentration. It also provides a practical progression of lift conditions, beginning with moderate depths and incorporating both deeper and shallower structures within a single mobilization framework. Executing these removals first establishes offshore production rates and validates material flow assumptions early in the program, allowing removal and disposal pacing to be observed under live conditions.
	2350BCampaign 2 consists of geographically clustered structures located in shallow to moderate water depths, generally between 95 and 205 feet.
	2351BBecause these platforms are technically less complex than portions of the deeper inventory, this campaign represents a concentrated removal phase characterized by shorter lift cycles, limited deepwater retrieval constraints, and repetitive execution conditions. The geographic cohesion of the field supports operational efficiency while maintaining steady material throughput to disposal facilities.
	2352BThe sequencing of Campaign 2 reflects assumed production decline trends and logical field-level grouping within the broader removal program. Actual execution timing may be adjusted in response to regulatory requirements, operational considerations, production performance, or confirmed downstream processing capacity at the time of removal.
	2353BCampaign 3 represents the final and most technically demanding phase of the removal program. This campaign contains the deepest and heaviest structures in the inventory. The Santa Ynez Unit platforms, located in water depths ranging from approximately 842 to 1,198 feet, represent the most complex removals from both lift engineering and marine logistics perspectives. Eureka, at approximately 700 feet, also requires deep retrieval capability, while the remaining Beta platforms are moderate-depth shelf structures.
	2354BThe sequencing of this campaign reflects technical and programmatic considerations rather than fixed calendar milestones. Deepwater lift methodology, vessel availability, and disposal infrastructure are expected to continue evolving over the program horizon. Positioning these removals in the later phase of execution preserves flexibility in vessel selection, heavy lift technology, and downstream processing alignment, and avoids premature commitment to specific deepwater execution strategies.
	2355BTopsides are assumed to be removed using reverse-installation or piece-large methodologies whereby topsides are split into modules or large sections within the safe working capacity of the vessel crane for removal. Full single-lift removal using Ultra-Heavy Lift Vessels (UHLV) or Semi-Submersible Crane Vessels (SSCV) is not adopted as the baseline approach. While technically feasible for certain structures, large single-lift operations would concentrate delivery volumes, compress transport cycles, and reduce execution flexibility relative to modeled disposal intake capacity. The assumed lift strategy therefore favors progressive removal techniques that support controlled material flow, steady offshore productivity, and alignment with downstream processing constraints.
	2356BWithin this phased framework, standard large-capacity material barges are assumed to be utilized to practical load limits consistent with marine stability and tow configuration requirements. Barge sizing and loading assumptions are optimized to maximize payload per transport cycle while maintaining compatibility with modeled annual intake capacity and sustainable tug deployment. This approach balances offshore efficiency with controlled, predictable material delivery.
	2357BJackets are assumed to be severed and removed to fifteen (15) feet below mudline in accordance with federal requirements. Sectioning and controlled recovery techniques are incorporated into the baseline methodology. Explosive severance is not included in the standard execution assumption.
	2358BThe removal methodology described above establishes the baseline execution strategy. Within that framework, heavy lift vessel selection must be evaluated not only on lift capacity, but on its compatibility with campaign sequencing, marine transport logistics, and confirmed downstream processing limits.
	2359BAccordingly, three primary vessel categories were assessed for applicability to the 2025 program: mid-capacity anchored derrick barges (1,500-2,000 Ton Class), dynamically positioned semi-submersible crane vessels (DP SSCVs), and smaller sub-1,000-ton derrick barges.
	2360BAnchored derrick barges in the 1,500–2,000 ton lift class provide sufficient capacity to execute modular topside removal and engineered jacket sectioning across the majority of the POCSR inventory. This class has extensive offshore construction precedent, established anchoring systems, and compatibility with staged removal methodologies.
	2361BImportantly, lift capacity within this range aligns with a phased removal approach rather than single-lift concentration. When the program duration is influenced more by transportation cycles and processing intake rates than by offshore lift speed, incremental increases in crane capacity do not translate directly into schedule compression. The 1,500–2,000 ton class therefore provides adequate technical capability while maintaining compatibility with steady material flow assumptions.
	2362BThis class also retains operational flexibility, including feasibility for Panama Canal transit if required for Gulf routing.
	2363BDP SSCVs and ultra-heavy lift vessels offer substantially greater crane capacity and superior station-keeping performance in deepwater environments. These vessels are capable of executing large single-lift removals and reducing offshore lift counts, particularly for heavier topsides and deeper jackets.
	2364BHowever, their significantly higher day rates, complex mobilization requirements, and concentrated engineering exposure must be considered within the broader removal system as modeled in this study. In a program where disposal intake and transportation cycles define pacing limits, additional lift capacity does not proportionally reduce total campaign duration. Large single-lift removals would also generate concentrated delivery volumes, increasing downstream handling intensity and reliance on supplemental routing.
	2365BWhile technically viable and potentially appropriate for isolated high-demand applications, and in some cases possibly a preferred option by individual operators, DP SSCVs are not adopted as the baseline vessel class for the 2025 cost study.
	2366BSmaller derrick barges present lower nominal day rates but would require increased segmentation, higher lift counts, and longer offshore duration for the majority of structures in the inventory. For deeper and heavier jackets, limitations in hook height and reach capability introduce additional constraints.
	2367BThe cumulative effect would be increased offshore exposure and total vessel-day consumption, offsetting nominal rate advantages. As a result, sub-1,000 ton vessels are not considered suitable as primary removal units, though they may serve efficiently in individual auxiliary scopes, but are not part of this study.
	2368BBased on the comparative evaluation above, the 1,000–1,600 ton anchored derrick barge class is selected as the baseline removal vessel category for the 2025 program. A vessel comparable to the DB Thor (Fig. 10-1) represents an appropriate reference case for cost and schedule modeling.
	2369BThis class provides sufficient lift capacity for modular removal of topsides and sectioned jackets while maintaining compatibility with controlled material flow and downstream processing assumptions. It balances technical capability, offshore duration, and integration with the transportation and disposal framework described in the preceding sections.
	2370B/
	34BFigure 101 – Heavy Lift Vessel DB Thor
	2371BFor this scope of work—encompassing modular topside removal, jacket sectioning, pile severance, and controlled recovery—a fully integrated operating spread consistent with current market deployment assumptions is applied for the DB Thor class vessel.
	2372BThe assumed spread includes the derrick barge and crane operations, an air diving spread, a cutting crew with associated equipment, a dedicated material barge, a material barge tug, and a primary tug. The primary tug is assumed to deploy and recover the anchor spread, while the material barge tug provides operational redundancy and may assist with anchor handling as required.
	2373BThis bundled execution model reflects realistic offshore removal conditions and ensures that vessel-day exposure, marine coordination requirements, and support asset utilization are accurately represented for POCSR operations.
	2374BThe suitability of the selected heavy lift vessel must be evaluated against the actual structural inventory within the POCSR. Topside weights, jacket weights, and associated pile weights vary considerably across fields and campaigns, with structural scale increasing significantly in the deeper-water units. Accordingly, lift capability must be assessed not against total platform weight, but against the engineered section sizes anticipated under a piece-large removal methodology.
	2375BThe table below summarizes the topside weights and combined jacket and pile weights by platform and campaign grouping. These values establish the governing structural envelope for lift planning and confirm the anticipated range of section weights for both modular topside removal and underwater jacket segmentation and are derived from previous studies, and construction drawings.  Summarized tables of the platform data organized by each campaign is included in Appendix B – Platform Removal Weights
	35BTable 102 – Total Platform Weight
	5014B9,332
	5013B4,032
	5012B5,300
	5011B3
	5010BEllen
	5019B25,898
	5018B21,198
	5017B4,700
	5016B3
	5015BEureka
	5024B46,311
	5023B36,485
	5022B9,826
	5021B3
	5020BHeritage
	5029B57,269
	5028B47,430
	5027B9,839
	5026B3
	5025BHarmony
	5034B22,394
	5033B13,944
	5032B8,450
	5031B3
	5030BHondo
	5039BAverage Lift (Tons)
	5038BTopside Modules/Sections
	5037BTopside Tons
	5036BCampaign
	5035BPlatform
	5044B979
	5043B7
	5042B7,830
	5041B1
	5040BHermosa
	5049B900
	5048B7
	5047B8,100
	5046B1
	5045BHidalgo
	5054B902
	5053B8
	5052B9,024
	5051B1
	5050BHarvest
	5059B962
	5058B7
	5057B7,693
	5056B1
	5055BGail
	5064B633
	5063B3
	5062B3,800
	5061B1
	5060BGrace
	5069B586
	5068B3
	5067B3,514
	5066B1
	5065BHabitat
	5074B282
	5073B2
	5072B2,259
	5071B1
	5070BHogan
	5079B288
	5078B3
	5077B2,591
	5076B1
	5075BHouchin
	5084B500
	5083B2
	5082B2,500
	5081B1
	5080BIrene
	5089B339
	5088B2
	5087B1,357
	5086B2
	5085BA
	5094B339
	5093B2
	5092B1,357
	5091B2
	5090BB
	5099B339
	5098B2
	5097B1,357
	5096B2
	5095BC
	5104B300
	5103B1
	5102B1,200
	5101B2
	5100BHillhouse
	5109B632
	5108B3
	5107B3,792
	5106B2
	5105BGilda
	5114B224
	5113B1
	5112B447
	5111B2
	5110BGina
	5119B343
	5118B2
	5117B1,371
	5116B2
	5115BHenry
	5124B517
	5123B4
	5122B4,134
	5121B3
	5120BEdith
	5129B800
	5128B7
	5127B8,000
	5126B3
	5125BElly
	2376BWhen evaluated within this framework, the lift requirements for the POCSR inventory align with engineered sectional removals rather than single-piece lifts. The governing consideration is therefore whether the selected vessel provides sufficient revolving capacity within a controlled sectioning methodology.
	2377BDB Thor offers a 1,760 short ton revolving lift capacity on the main block and is well suited for modular topside removal consistent with historic installation weights. Anticipated jacket section lifts generally range from approximately 300 to 1,600 tons, which fall within Thor’s operational envelope. The vessel is also compatible with Panama Canal transit, supporting West Coast mobilization from Gulf-based fleets.
	2378BUnder the assumed removal methodology, all structures are recovered through engineered sectioning rather than single-lift execution. Within this approach, Thor’s lift capacity is sufficient to manage expected topside modules and jacket sections across the POCSR inventory. 
	2379BThe selected configuration also supports the required diving and cutting operations for jacket removal. This includes air diving for pile exposure, bracing cuts, and rigging installation; mechanical and/or abrasive cutting operations; controlled pile severance to fifteen feet below mudline; and rigging and recovery for sectional jacket removal. For deeper water structures or extended bottom-time requirements, Thor can accommodate installation of a modular saturation (SAT) diving system to support extended subsea operations.
	2380BJacket removal within the POCSR program requires staged high-rigging retrieval and controlled load transfer during sectional recovery, particularly for lower jacket sections where hook travel and block submergence constraints become governing considerations.
	2381BIn prior evaluations, deepwater lowering winch systems were conceptually referenced to facilitate staged load transfer without submerging the primary block. For the 2025 evaluation, that conceptual approach is replaced with an existing and field-proven capability inherent to the DB Thor’s four-block rigging configuration.
	2382BThe DB Thor is equipped with an auxiliary stroking block capable of traveling approximately 200 feet downward and 200 feet upward independent of the main block. This arrangement allows lower jacket sections to be engaged below the primary hook elevation, raised in a controlled stroke, transferred to the main block, and then lifted clear of the water column. The sequence can be repeated for subsequent sections without requiring submergence of the main block.
	2383BThis integrated stroking capability enhances controlled sectional recovery of lower jacket components while minimizing the need for permanent structural modifications such as outriggers or supplemental lift frames. It also improves rigging management and load transfer efficiency and reduces exposure of primary lifting equipment to seawater, thereby limiting wear and maintenance impacts.
	2384BThe stroking block capacity is approximately 880 tons. Based on the engineered section sizing assumptions applied to the POCSR jacket inventory, this capacity does not constrain the sectional removal methodology adopted for this study.
	2385BBy utilizing an existing vessel capability rather than a conceptual lowering system, the 2025 program assumptions reflect currently available equipment and reduce reliance on bespoke modifications to execute staged jacket recovery.
	2386BThe following tables summarize the structural removal inventory by platform and campaign, including topside weights, total jacket and pile weights, engineered section counts, and corresponding average lift weights. These values reflect the assumed piece-large sectioning methodology adopted for this study and establish the governing lift envelope for jacket removal operations across the POCSR inventory.
	36BTable 103 – Topside Section and Average Lift Weight
	5134B442
	5133B5
	5132B5,300
	5131B3
	5130BEllen
	5139B470
	5138B4
	5137B4,700
	5136B3
	5135BEureka
	5144B756
	5143B8
	5142B9,826
	5141B3
	5140BHeritage
	5149B757
	5148B8
	5147B9,839
	5146B3
	5145BHarmony
	5154B650
	5153B7
	5152B8,450
	5151B3
	5150BHondo
	5159BJacket Sections
	5158B(Tons)
	5157BJacket + Piles
	5156BCampaign
	5155BPlatform
	5164B20
	5163B18,893
	5162B1
	5161BHermosa
	5160BAverage Lift (Tons)
	5169B14
	5168B12,300
	5167B1
	5166BHidalgo
	5165B945
	5174B20
	5173B18,753
	5172B1
	5171BHarvest
	5170B879
	5179B22
	5178B20,620
	5177B1
	5176BGail
	5175B938
	5184B5
	5183B4,129
	5182B1
	5181BGrace
	5180B937
	5189B4
	5188B3,399
	5187B1
	5186BHabitat
	5185B826
	5194B4
	5193B1,692
	5192B1
	5191BHogan
	5190B850
	5199B4
	5198B1,893
	5197B1
	5196BHouchin
	5195B423
	5204B4
	5203B3,860
	5202B1
	5201BIrene
	5200B473
	5209B3
	5208B2,084
	5207B2
	5206BA
	5205B965
	5214B3
	5213B2,090
	5212B2
	5211BB
	5210B695
	5219B3
	5218B2,097
	5217B2
	5216BC
	5215B697
	5224B3
	5223B1,894
	5222B2
	5221BHillhouse
	5220B699
	5229B4
	5228B3,988
	5227B2
	5226BGilda
	5225B631
	5234B1
	5233B612
	5232B2
	5231BGina
	5230B997
	5239B2
	5238B1,594
	5237B2
	5236BHenry
	5235B612
	5244B5
	5243B4,057
	5242B3
	5241BEdith
	5240B797
	5249B5
	5248B4,256
	5247B3
	5246BElly
	5245B811
	2387BTable 10-3 summarizes topside weights and the corresponding modular or engineered sectioning approach assumed for removal. Consistent with historic installation methodology, topsides are assumed to be removed either in original modules or in engineered piece-large segments sized to remain within available revolving lift capacity.
	2388BUnder this approach, individual topside lifts are maintained within the operational range of DB Thor’s 1,760 short ton main block capacity. Accordingly, modular removal of the POCSR topside inventory is compatible with Thor’s lift envelope. 
	37BTable 104 – Jacket Section and Average Lift Weight
	5255B806
	5252B3
	5254B5
	5251BEllen
	5250B851
	5253B4,032
	5260B964
	5259B22
	5258B21,198
	5257B3
	5256BEureka
	5265B960
	5264B38
	5263B36,485
	5262B3
	5261BHeritage
	5270B988
	5269B48
	5268B47,430
	5267B3
	5266BHarmony
	5275B930
	5274B15
	5273B13,944
	5272B3
	5271BHondo
	5280B1
	5279BHermosa
	5278BHLV Mob/Demob per Platform
	5277BCampaign
	5276BPlatform
	5285BHarvest
	5284B$1,583,600
	5283B1
	5282BHidalgo
	5281B$1,583,600
	5290B$1,583,600
	5289B1
	5288BGail
	5287B$1,583,600
	5286B1
	5295B1
	5294BHabitat
	5293B$1,583,600
	5292B1
	5291BGrace
	5300BHouchin
	5299B$1,583,600
	5298B1
	5297BHogan
	5296B$1,583,600
	5305B$1,583,600
	5304B1
	5303BIrene
	5302B$1,583,600
	5301B1
	5310B2
	5309BB
	5308B$2,036,100
	5307B2
	5306BA
	5315BHillhouse
	5314B$2,036,100
	5313B2
	5312BC
	5311B$2,036,100
	5320B$2,036,100
	5319B2
	5318BGilda
	5317B$2,036,100
	5316B2
	5325B2
	5324BHenry
	5323B$2,036,100
	5322B2
	5321BGina
	5330BElly
	5329B$2,036,100
	5328B3
	5327BEdith
	5326B$2,036,100
	5335B$2,036,100
	5334B3
	5333BEllen
	5332B$2,036,100
	5331B3
	5340B3
	5339BHeritage
	5338B$2,036,100
	5337B3
	5336BEureka
	5345BHondo
	5344B$2,036,100
	5343B3
	5342BHarmony
	5341B$2,036,100
	5350BPlatform
	5349B$42,757,800
	5348BTotal
	5347B$2,036,100
	5346B3
	5355BHermosa
	5354BTotal
	5353BJacket Removal
	5352BTopside Removal
	5351BCampaign
	5360BHidalgo
	5359B$36,108,900
	5358B$34,060,600
	5357B$2,048,300
	5356B1
	5365BHarvest
	5364B$24,059,000
	5363B$21,991,700
	5362B$2,067,300
	5361B1
	5370BGail
	5369B$36,265,100
	5368B$34,086,100
	5367B$2,179,000
	5366B1
	2389BTable 10-4 presents the total jacket and pile weights and the number of engineered sections assumed for removal. While total structural weights vary significantly—particularly in the deeper Campaign 3 inventory—the sectioning approach distributes these weights into manageable lift increments. This methodology avoids single-lift removal and aligns structural segmentation with available revolving lift capacity.
	2390BTaken together, the jacket and topside sectioning assumptions demonstrate that the full POCSR structural inventory—across all campaigns and water depths—can be executed within DB Thor’s revolving lift capacity under the engineered segmentation methodology adopted in this study.
	2391BMobilization and demobilization (Mob/Demob) of the selected heavy lift vessel (DB Thor) represent a material fixed cost component of the POCSR removal program. Because no comparable heavy lift barge is currently stationed on the U.S. West Coast, mobilization from the Gulf of America (GoA) is required.
	2392BTransit costs include tug hire and barge day rate during tow. In addition, a Panama Canal transit is required, with an assumed canal fee of approximately $100,000 and a conservatively modeled 10-day canal delay exposure.
	2393BBecause mobilization and demobilization are campaign-level costs rather than platform-specific costs, the total Mob/Demob expense is allocated proportionally across platforms within each campaign. Campaign 1 reflects a slightly lower per-platform allocation due to distribution across the immediate end-of-life inventory, while Campaigns 2 and 3 reflect adjusted allocation consistent with campaign grouping and platform count.
	2394BTable 10-5 summarizes the allocated Heavy Lift Vessel (HLV) Mob/Demob cost by platform and campaign.
	38BTable 105 – Heavy Lift Vessel (HLV) Mob/Demob per Platform
	5373B$37,060,900
	5372B$1,817,500
	5371B1
	5376B1
	5375BGrace
	5374B$38,878,400
	5379B$13,231,400
	5378B$12,052,700
	5377B$1,178,700
	5382B$1,194,500
	5381B1
	5380BHabitat
	5385BHogan
	5384B$9,404,800
	5383B$8,210,300
	5388B$7,465,200
	5387B$1,025,600
	5386B1
	5391B1
	5390BHouchin
	5389B$8,490,800
	5394B$7,608,500
	5393B$6,414,000
	5392B$1,194,500
	5397B$1,156,900
	5396B1
	5395BIrene
	5400BA
	5399B$9,684,900
	5398B$8,528,000
	5403B$6,336,700
	5402B$1,032,000
	5401B2
	5406B2
	5405BB
	5404B$7,368,700
	5409B$7,371,500
	5408B$6,339,500
	5407B$1,032,000
	5412B$1,032,000
	5411B2
	5410BC
	5415BHillhouse
	5414B$7,374,200
	5413B$6,342,200
	5418B$5,157,300
	5417B$895,300
	5416B2
	5421B2
	5420BGilda
	5419B$6,052,600
	5424B$11,055,400
	5423B$9,884,600
	5422B$1,170,800
	5427B$788,600
	5426B2
	5425BGina
	5430BHenry
	5429B$3,239,100
	5428B$2,450,500
	5433B$4,200,100
	5432B$1,025,600
	5431B2
	5436B3
	5435BEdith
	5434B$5,225,700
	5439B$10,734,300
	5438B$9,497,500
	5437B$1,236,800
	5442B$1,793,500
	5441B3
	5440BElly
	5444B$12,837,900
	5443B$11,044,400
	2395BThe total allocated Mob/Demob cost across all platforms equals $42,757,800, reflecting the cumulative mobilization requirements across the three campaign waves.
	2396BThe following Table 10-6 presents the estimated costs for platform topside and jacket removal by platform and campaign. These values reflect the engineered sectioning methodology validated against the POCSR structural inventory, the confirmed lift envelope of DB Thor, the allocated heavy lift vessel Mobilization/Demobilization costs, and the field-based campaign sequencing framework described in the preceding sections. Cost development incorporates marine spread duration, underwater cutting and pile severance operations, rigging complexity, and structural weight distribution under the assumed piece-large removal approach.
	2397BTopside and jacket removal costs are shown separately to illustrate the relative cost drivers, with jacket removal representing the dominant expenditure due to subsea cutting scope, section handling, and extended offshore execution time. The estimates presented herein represent offshore structural removal only; transportation and final disposal costs are addressed separately in the following section.
	39BTable 106 – Topside and Jacket Removal Cost
	5449B$10,773,800
	5448B$9,317,900
	5447B$1,455,900
	5446B3
	5445BEllen
	5454B$37,395,300
	5453B$36,347,300
	5452B$1,048,000
	5451B3
	5450BEureka
	5459B$71,811,300
	5458B$69,695,200
	5457B$2,116,100
	5456B3
	5455BHeritage
	5464B$87,852,600
	5463B$85,746,600
	5462B$2,106,000
	5461B3
	5460BHarmony
	5469B$29,337,800
	5468B$27,499,800
	5467B$1,838,000
	5466B3
	5465BHondo
	5474BCampaign
	5473B$492,162,000
	5472B$459,729,100
	5471B$32,432,900
	5470BTotal
	5479B47,311
	5478B1
	5477BTotal Removal VolumeTons
	5476BJacket Tons
	5475BTopside Tons
	5484B14,358
	5483B10,881
	5482B2
	5481B132,850
	5480B85,539
	5489B181,652
	5488B131,403
	5487B50,249
	5486B3
	5485B25,239
	5494BTotal Volume Tons
	5493BMax POEM Capacity Tons
	5492BSeasons (185-day basis)
	5491BTotal Duration (days)
	5490BCampaign
	5499B116,547
	5498B4
	5497B616
	5496B1
	5495BOverflow to GoA Tons
	5504B1
	5503B180
	5502B2
	5501B16,304.00
	5500B132,850
	5509B855
	5508B3
	5507B-
	5506B25,239
	5505B34,073
	5514BCampaign
	5513B19,931.00
	5512B181,652
	5511B161,721
	5510B5
	5519BTotal Cost
	5518BBarge Trips to POEM
	5517BMax POEM Capacity Tons
	5516BBarge Count by Campaign
	5515BTotal Removal VolumeTons
	5524B34
	5523B116,547
	5522B38
	5521B132,850
	5520B1
	5529B34,073
	5528B8
	5527B25,239
	5526B2
	5525B$2,886,041
	5534B52
	5533B181,652
	5532B3
	5531B$1,042,001
	5530B10
	5539BTotal Removal VolumeTons
	5538BCampaign
	5537B$3,884,896
	5536B47
	5535B161,721
	5544B1
	5543BTotal Cost
	5542BBarges to GOA
	5541BGOA  Tons
	5540BBarge Count by Campaign
	5549B$10,906,000
	5548B5
	5547B16,304
	5546B38
	5545B132,850
	5554B0
	5553B0
	5552B8
	5551B25,239
	5550B2
	5559B19,931
	5558B52
	5557B181,652
	5556B3
	5555B-
	5564BCampaign Sequence
	5563BWater Depth
	5562BPlatform Name
	5561B$13,087,200
	5560B6
	5565BTotal Cost
	5568B2
	5567B188
	5566BA
	2398BOnce well plugging and abandonment activities are complete, the primary drivers of Pacific OCS decommissioning cost and schedule shift to platform removal, transportation, and final disposition. Unlike well operations, which can be sequenced and optimized through engineering and rig efficiency, structural removal is fundamentally constrained by heavy lift capacity, subsea cutting duration, marine logistics, and disposal throughput.
	2399BIn the Pacific OCS context, there is no simple or high-throughput pathway for large-scale jacket removal and recycling. Previous studies modeled transportation either to Southern California ports or, in certain scenarios, to Gulf of America Coast recycling facilities via transit through the Panama Canal. Canal routing introduces extended cycle times, estimated at approximately multiple months per round trip when accounting for transit, queuing, and cargo operations. In addition, sustained reliance on long-haul transport requires a sufficient inventory of material barges and assist tugs to maintain reasonable campaign continuity, which may present logistical constraints.
	2400BMore recently, regional recycling capacity has been identified on the West Coast, including facilities that, with appropriate upgrades, appear capable of handling the majority of anticipated platform recycling volumes under the campaign structures evaluated in this study. However, annual throughput limitations, including scenarios constrained to approximately tens of thousands of tons per year, effectively define the pacing variable for multi-platform campaigns. In practical terms, disposal capacity becomes the governing factor for campaign duration rather than heavy lift availability alone.
	2401BUnder a full removal and recycling scenario, this dynamic results in multi-year heavy lift campaigns requiring sustained presence of a 1,500–2,000-ton class derrick barge on the West Coast. Extended campaign duration is driven largely by substantial subsea cutting requirements associated with large-diameter jackets and pile systems in deep water. Cutting and severing these structures at depth represents one of the most time-intensive and exposure-sensitive phases of the removal process.
	2402BSuch extended subsea operations introduce both operational and safety considerations. While technically feasible and routinely modeled in this study, prolonged subsea cutting exposure—particularly in deeper water environments—requires careful execution planning and risk management. The duration and intensity of these activities differ from certain other offshore regions where partial structure retention programs reduce the scope of full jacket severance.
	2403BIn regions such as the Gulf of America, established reefing programs allow for partial removal to navigational clearance depth, significantly reducing subsea cutting scope, heavy lift time, transportation requirements, and recycling throughput. These programs have evolved within specific regulatory and environmental frameworks unique to those jurisdictions. The Pacific OCS currently operates under a different policy structure, and this study has therefore modeled full removal consistent with existing requirements.
	2404BHowever, it is important to recognize that alternative disposition frameworks—such as partial removal to a specified clearance depth, subject to environmental review and liability controls—would materially alter execution risk, schedule duration, and cost allocation. Reduced subsea cutting scope would shorten heavy lift campaigns, decrease diver and subsea exposure, and significantly reduce transportation and recycling demand. Such an approach could also reallocate a portion of cost currently associated with full structural removal and disposal.
	2405BFrom a policy perspective, where appropriate environmental and liability safeguards are established, alternative disposition models may present opportunities for value reallocation. Funds otherwise dedicated to extensive subsea cutting, transportation, and scrap processing could potentially be directed toward environmental mitigation, habitat enhancement, or other public-benefit objectives, subject to regulatory authorization.
	2406BThis study does not advocate for any particular policy outcome. Rather, it documents that under a full removal and recycling framework, transportation logistics and disposal throughput constitute the primary pacing constraints for Pacific OCS structural decommissioning. The methodologies and cost estimates presented herein reflect reasonable and defensible execution assumptions within the current regulatory environment. At the same time, it is recognized that policy structure directly influences operational exposure, schedule duration, and cost allocation in large-scale offshore decommissioning programs.
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	2407BTransportation and disposal represent the controlling logistical components of the 2025 POCSR Decommissioning evaluation. While offshore removal methodology determines how material is recovered, transportation and processing capacity ultimately determine how efficiently that material can be managed.
	2408BUnlike the Gulf of America, where multiple high-volume demolition facilities and barge fleets exist near offshore production areas, the Pacific Outer Continental Shelf Region operates within a constrained infrastructure environment. As a result, transportation and disposal planning must be treated as integral components of the removal strategy rather than downstream considerations.
	2409BThe 2025 evaluation adopts a hybrid disposal model, with Infraestructura y Servicios Portuarios (ISP) in Ensenada, Baja California, Mexico (POEM) as the primary processing facility and GoA facilities as supplemental overflow destinations.
	2410BThis framework balances geographic proximity with throughput capacity and transportation economics.
	2411BThe Port of Ensenada, Mexico (POEM) represents the only currently identified West Coast facility capable of handling large offshore platform demolition volumes at an industrial scale (Fig. 11-1).
	40B/
	41BFigure 111 – Platform Locations to POEM Transit Map
	2412BAlternative West Coast ports were evaluated during the course of this study, including the Ports of Los Angeles (POLA) and Long Beach (POLB). While both ports maintain substantial commercial infrastructure, neither currently supports an established, high-throughput offshore structure demolition yard capable of processing the scale and sequencing considered in this program. In addition, large-scale structural dismantling within California port jurisdictions would involve heightened permitting complexity, particularly with respect to environmental compliance, biofouling management, and long-duration heavy industrial laydown requirements.
	2413BMarine growth management is a significant operational consideration in evaluating disposal pathways. Removal and handling of biomass from large offshore jackets introduce compliance and community exposure sensitivities that are comparatively more restrictive within California regulatory frameworks. These factors constrain practical scalability and increase permitting exposure for in-state demolition scenarios.
	2414BFor these reasons, the Ports of Los Angeles and Long Beach are not assumed as primary disposal destinations in the 2025 baseline case. However, should the throughput, infrastructure, and operational considerations described above be resolved or confirmed at scale, POLA and POLB could become viable disposal options for future campaigns.
	2415BPOEM, by contrast, provides industrial waterfront suitable for demolition staging, structural dismantling, and material segregation within a single operational envelope. Upon arrival at POEM, transported jacket and topside sections will first undergo marine growth removal at a temporary floating cleaning station moored away from primary dockside areas (Fig. 11-2). Conducting biomass removal at a segregated moored location allows cleaning to occur prior to yard intake and minimizes potential odor impacts to adjacent port facilities and nearby population areas. Cleaning will be performed while structures remain on their transport barges, with marine growth collected into sealed containment units for controlled transfer ashore. Marine growth removal activities are incorporated in the disposal cost framework for this study and are treated as part of the port-side processing sequence.
	42B/
	43BFigure 112 – Marine Growth Removal Station
	2416BMarine growth removal, structural dismantling, and material segregation occur within the same yard envelope. Accordingly, total annual delivery volumes must align with available processing capacity. Annual throughput is estimated at approximately 35,000 tons per year and is contingent upon completion of a planned facility upgrade. This capacity limit establishes the upper boundary for annual delivery volumes under the primary disposal pathway.
	2417BPOEM therefore functions as the base-load processor within the model. Removal pacing assumptions are structured to maintain steady intake at or near annual throughput capacity without exceeding yard processing limits.
	2418BFor campaigns generating removal volumes that exceed POEM’s annual processing capacity, incremental tonnage is assumed to be transported to established GoA demolition facilities. This supplemental pathway is incorporated as a planned element of the hybrid disposal model rather than as a contingency measure.
	2419B/
	44BFigure 113 – POCSR Platform Locations to GoA Transit Map
	2420BThe Gulf of America benefits from a mature offshore decommissioning infrastructure supported by multiple large-scale demolition yards and well-established offshore dismantling supply chains. The region’s waterfront facilities are equipped to accommodate heavy-lift operations, and the whole system operates with effectively unconstrained annual processing throughput relative to the volumes anticipated under this program.  Marine growth removal is not a governing constraint within Gulf Coast disposal scenarios, as receiving facilities are configured to manage residual biomass within established dismantling workflows.
	2421BThese characteristics allow GoA facilities to absorb large structural components — including deepwater jackets and integrated topsides — without the annual digestion limits assumed for West Coast processing.
	2422BThe primary tradeoff associated with Gulf of America disposal is transportation exposure. Shipments originating in the POCSR must transit the Panama Canal, resulting in canal transit fees, extended voyage durations, and additional tug and barge day-rate accumulation. This routing also introduces potential schedule variability associated with canal passage and slot allocation. In addition, the extended interoceanic transit increases fuel consumption and associated air emissions, which must be considered in evaluating the program’s broader environmental footprint.
	2423BWhile these factors increase transportation cost relative to West Coast routing, Gulf Coast yards do not present throughput bottlenecks. As a result, overflow tonnage can be absorbed without creating downstream processing congestion or staging delays.
	2424BWithin the 2025 study framework, the disposal system is structured to balance steady-state processing with surge capacity. POEM serves as the base-load processor, aligned with the anticipated campaign pacing and providing consistent throughput. Gulf Coast facilities operate as the balancing mechanism, absorbing incremental excess tonnage when campaign volumes exceed POEM’s capacity. Accordingly, overflow shipments during higher-volume campaigns are anticipated and have been incorporated into the baseline cost modeling assumptions.
	2425BThis hybrid configuration preserves execution flexibility while maintaining alignment between offshore removal rates and confirmed processing capacity. The quantitative implications of overflow volumes, canal transit exposure, and associated cost differentials are presented in the following subsections.
	2426BThe hybrid disposal framework is evaluated at the campaign level to confirm alignment between projected removal volumes and POEM’s assumed processing capacity. For modeling purposes, POEM throughput is conservatively capped at 35,000 tons per year, with campaign durations assessed on a 185-day working season basis consistent with offshore execution assumptions.
	2427BThe analysis compares total campaign removal volumes—comprising combined topside and jacket tonnage removed to 15 feet below mudline—against available West Coast capacity over the projected execution period. The objective is to quantify any excess tonnage requiring diversion to Gulf Coast facilities and to determine whether removal pacing must be moderated to maintain steady-state intake.
	2428BThe modeling indicates that Campaign 2 can be fully absorbed within POEM’s annual processing capacity over its projected execution duration. Campaigns 1 and 3, by contrast, exceed the West Coast threshold and therefore require partial diversion of tonnage to Gulf of America facilities. In each case, the overflow volumes remain proportionate to total campaign tonnage and do not necessitate restructuring of the campaign groupings.
	2429BThese findings confirm that disposal throughput governs execution pacing rather than global feasibility. The hybrid model remains viable provided annual deliveries are aligned with the 35,000-ton threshold, overflow shipments are incorporated into baseline transport planning, and high-volume campaigns are sequenced to avoid compounding disposal demand.
	2430BThe following tables summarize campaign-level removal tonnage, projected execution duration, corresponding West Coast POEM processing capacity over that duration, and resulting overflow volumes allocated to Gulf of America facilities.
	45BTable 111 – Campaign Removal Volume Summary
	5572B2
	5571B190
	5570BB
	5569B$552,000
	5576B2
	5575B192
	5574BC
	5573B$554,600
	5580B3
	5579B161
	5578BEdith
	5577B$557,100
	5584B3
	5583B265
	5582BEllen
	5581B$518,400
	2431BThe quantitative results of the campaign-level capacity alignment analysis are presented in Table 11-2. Using the 35,000-ton annual POEM throughput assumption and a 185-day working season basis, total campaign removal volumes are compared against cumulative seasonal intake capacity over the projected execution duration of each campaign. This establishes the maximum tonnage that can be processed at POEM under steady-state delivery conditions and identifies any incremental overflow requiring diversion to Gulf of America (GoA) facilities.
	46BTable 112 – POEM Processing Volume
	5588B3
	5590BEureka
	5589B$637,600
	5587B255
	5586BElly
	5585B$650,000
	5596B1
	5595B739
	5594BGail
	5593B$1,201,300
	5592B3
	5591B700
	5602BGina
	5601B$574,000
	5600B2
	5599B205
	5598BGilda
	5597B$1,249,400
	5608B1
	5607B318
	5606BGrace
	5605B$503,800
	5604B2
	5603B95
	2432BFor Campaign 1, total removal volume of 132,850 tons spans approximately three working seasons, allowing 116,547 tons to be processed at POEM and resulting in 16,304 tons diverted to the GoA. Campaign 2, with a total volume of 25,239 tons over a single season, is fully absorbed within West Coast capacity. Campaign 3 generates 181,652 tons over approximately five seasons, permitting 161,721 tons to be processed at POEM and requiring diversion of 19,931 tons to the GoA.
	2433BThese overflow volumes are limited relative to total campaign tonnage and reflect the modeled constraint of annual intake capacity rather than a structural disposal limitation.
	2434BThe following Table 11-3 converts the POEM-allocated tonnage into required barge movements and associated marine transportation cost. Total removal volumes are translated into barge count by campaign, consistent with heavy structural transport practices in the region.
	47BTable 113 – Disposal Cost for Tonnage Processed in POEM
	5612B1
	5610BHabitat
	5613B$679,800
	5611B290
	5614BHarmony
	5609B$715,200
	5620B1
	5619B675
	5618BHarvest
	5617B$1,834,600
	5616B3
	5615B1198
	5626BHeritage
	5625B$533,000
	5624B2
	5623B173
	5622BHenry
	5621B$1,168,500
	5632B1
	5631B603
	5630BHermosa
	5629B$1,678,200
	5628B3
	5627B1075
	2435BTransportation modeling incorporates deck barge day rates, tug support inclusive of fuel, barge preparation time, marine growth removal prior to shipment, and round-trip transit durations consistent with coastal routing to POEM. While intermediate assumptions are not shown in the summarized table, they are embedded within the calculated totals.
	2436BModeled POEM transport costs are $2.89 million for Campaign 1, $1.04 million for Campaign 2, and $3.88 million for Campaign 3. These values reflect short-haul coastal transit consistent with the primary disposal pathway.
	2437BThe final Table 11-4 presents transportation requirements and cost for overflow tonnage diverted to Gulf of America facilities. Because POEM intake is seasonally constrained, the limited excess material in Campaigns 1 and 3 requires long-haul export.
	48BTable 114 – Disposal Cost for Tonnage Processed in GoA
	5634BHidalgo
	5637B$858,000
	5636B1
	5635B430
	5638BHillhouse
	5633B$1,077,300
	5644B1
	5643B154
	5642BHogan
	5641B$554,500
	5640B2
	5639B190
	5650BHouchin
	5649B$1,380,500
	5648B3
	5647B842
	5646BHondo
	5645B$507,400
	5656B1
	5655B242
	5654BIrene
	5653B$518,900
	5652B1
	5651B163
	2438BTransport to the GoA is modeled using the same 3,500-ton average barge capacity and tug rate assumptions, but incorporates extended transit duration, Panama Canal transit fees per barge, equivalent empty return duration, and marine growth removal prior to departure.
	2439BDue to the substantially longer voyage cycle and canal exposure, transportation cost increases considerably relative to West Coast routing. Supplemental GoA transport totals $10.91 million for Campaign 1 and $13.09 million for Campaign 3, while Campaign 2 requires no diversion.
	2440BTaken together, these tables demonstrate the economic and logistical basis for the hybrid disposal model. POEM functions as the base-load processor aligned with controlled campaign pacing, while the GoA serves as the balancing mechanism for incremental excess tonnage. Disposal throughput governs pacing rather than feasibility, and limited overflow shipments are incorporated into baseline cost modeling assumptions.
	2441BThe capacity alignment analysis confirms that POEM can serve as the primary disposal destination across all campaigns, if removal pacing is properly controlled. For higher-volume campaigns, overflow tonnage is limited and can be accommodated within conventional marine transport logistics. These overflow volumes do not indicate a disposal constraint; rather, they reflect the intended balancing role of Gulf Coast facilities within the hybrid framework.
	2442BThis alignment analysis establishes the basis for subsequent transportation modeling, including determination of required barge counts, transit cycle times, Panama Canal exposure, transportation cost per ton, and total integrated transport and disposal cost by campaign.
	2443BThose calculations are presented in the following subsection 11.3.
	2444BThe full removal scenario modeled in this study is extensive in scope. It requires complete topside removal, sectional jacket cutting to 15 feet below mudline, recovery of piles and conductors, marine transport of all material, and downstream dismantling of more than 450,000 tons of steel across the evaluated campaigns. For deeper structures, this involves prolonged subsea cutting and staged recovery operations conducted over extended offshore durations.
	2445BFrom a programmatic perspective, it is reasonable to ask whether such a large-scale subsea cutting and transportation effort represents the only practical pathway. In regions such as the Gulf of America, partial removal and Rigs-to-Reefs conversions have reduced both subsea cutting scope and downstream disposal demand under established statutory and regulatory frameworks.
	2446BIn the Pacific Outer Continental Shelf Region, however, no implemented federal offshore reefing program currently exists. Although California has enacted enabling legislation allowing reefing to be considered under defined conditions, federal–state alignment, title transfer mechanisms, long-term stewardship funding, and demonstration of net environmental benefit remain unresolved. As a result, reefing cannot presently be relied upon for planning, schedule, or cost reduction in the POCSR.
	2447BThis distinction is essential because the principal constraints identified in this study arise directly from the requirement for full removal. Jacket structures represent the dominant tonnage component of the inventory and drive transportation demand, scrap processing throughput, and campaign pacing. Full removal also requires substantial subsea severance work, which extends offshore duration and increases cumulative operational exposure.
	2448BIf reefing were implemented for a meaningful portion of the inventory, both downstream processing demand and subsea cutting scope would be substantially reduced. However, until an operational, regulatory and legally secure framework is in place, those reductions remain hypothetical.
	2449BAccordingly, the 2025 evaluation retains complete removal as the bounding and defensible case for liability and bonding analysis. The magnitude of the modeled effort reflects regulatory requirements as they presently exist, not a preference for operational complexity.
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	2450BSite clearance represents the final offshore activity in the decommissioning sequence. Its purpose is to ensure that the lease area is returned, to the extent practical, to the condition that existed prior to installation of the structure. The governing requirements are established under 30 CFR 250.1740 and 30 CFR 250.1743, with implementing guidance provided in BSEE NTL No. 2010-G05, "Decommissioning Guidance for Wells and Platforms." Collectively, these authorities require the lessee to confirm that the seafloor within a one-quarter mile (1,320-foot) radius of the former platform location is free of debris, structural remnants, and other obstructions, and that the cleared area does not present a hazard to navigation, commercial fishing, or other lawful uses of the seabed. Verification is accomplished through approved survey methods—typically side-scan sonar, trawling, or a combination thereof—and the results must be documented and submitted to BSEE as part of the final decommissioning report.
	2451BFollowing jacket and conductor removal to the required depth below mudline, a comprehensive debris survey will be conducted across the full 1,320-foot clearance radius. High-resolution multibeam bathymetry and side scan sonar will be used to achieve full geophysical coverage of the area. Data acquisition parameters will be selected to ensure complete seabed coverage without gaps and with sufficient resolution to identify objects exceeding applicable regulatory size thresholds. All anomalous contacts identified within the clearance zone will be investigated using a work-class ROV deployed from a dynamically positioned support vessel. Debris attributable to platform removal or historical lease operations that exceeds applicable size criteria will be recovered using the ROV in conjunction with the vessel’s crane or a hydraulic grapple. Recovered debris will be placed onto a material barge and transported to local Port of Los Angeles (POLA) or Port of Long Beach (POLB) recycling facilities, or other appropriate disposal facilities, consistent with the project’s materials management plan.
	2452BHistorically, verification trawling has been used in some regions as a method of demonstrating site clearance. Under that approach, a trawl board and net are towed across the clearance radius to confirm that no obstructions remain that would foul commercial fishing gear. In the Gulf of America, reinforced trawl nets are commonly employed not only as a verification tool but also as a debris recovery device, effectively snagging and retrieving debris encountered during towing. While this method has been workable in soft sediment environments, it involves mechanical disturbance of the seabed across the entire clearance area.
	2453BThe 2023 Pacific Region Programmatic Environmental Impact Statement (PEIS) prepared for the Bureau of Safety and Environmental Enforcement (BSEE) and the Bureau of Ocean Energy Management (BOEM) evaluated potential environmental impacts associated with decommissioning activities, including seabed disturbance from clearance methods. The PEIS recognized that mechanical seabed disturbance may result in benthic habitat disruption, sediment resuspension, and localized ecological impacts, particularly in areas characterized by hard substrate, mixed sediments, or biologically sensitive communities. Offshore California presents materially different seabed conditions than many Gulf locations, including areas of harder bottom, variable sediment types, and developed benthic communities. Full-area mechanical trawling across the clearance radius has the potential to disturb these resources in a manner that may not align with the environmental impact considerations identified in the PEIS.
	2454BMoreover, this study addresses the potential removal of shell mounds, which are generally understood as accumulations of shell material and associated deposits, potentially including biologically harmful elements, that have formed on the seafloor adjacent to offshore facilities. These features represent a sensitive seabed irregularity from both environmental and regulatory perspectives.  While the PEIS broadly addresses seabed obstructions, it does not explicitly define shell mound removal as a standard requirement or prescribe specific methodologies.  Accordingly, there are no well-established industry precedents or accepted technical standards governing shell mound removal, and applicable regulatory requirements remain uncertain and project-specific.  A proposed methodology, technical approach, and order-of-magnitude cost range have been developed based on publicly available information and a range of conservative assumptions.  These are presented in Appendix G.
	2455BThis study assumes that site clearance will be demonstrated through full-coverage, high-resolution geophysical survey combined with documented ROV inspection and targeted debris removal, rather than full-area trawl sweeping. This approach achieves the same regulatory objective, confirmation that the area does not present a hazard, while minimizing unnecessary benthic disturbance.
	2456BUnder this methodology, clearance is achieved when:
	2457BFinal acceptance would be subject to regulatory review and concurrence based on the submitted Site Clearance Report, which will document survey coverage, contact lists, debris disposition, cut verification, and final seabed condition.
	2458BThe duration of site clearance activities is driven primarily by water depth, seabed soil conditions, and the volume of debris generated during removal operations. Increased water depth affects survey and ROV cycle times, while seabed composition influences debris detectability and recovery efficiency.
	2459BThe site clearance costs model is based on a calculation driven by the factors described above.  Time has been allocated in the model to account for targeted debris removal that is driven by a fraction of the estimated removal weight.  The estimated removal weight is defined by the weight of the topside and jacket structures.  The fractional figure used to estimate the weight of the debris to be removed during the site clearance operations is 0.05%.  Additionally, at BSEE’s request, estimates for the removal of shell mounds at the base of the POCSR platforms are included in Appendix G.  These estimates are built upon the most recent publicly available information and are subject to change as additional survey, study, and removal methodology refinement work is completed.  Table 12-1 below shows the total estimated cost for site clearance debris removal.
	49BTable 121 – Site Clearance Cost
	5660BPlatform
	5659B$19,123,200
	5658BTotal Site Clearance Cost
	5657B$619,100
	5664BTopside(tons)
	5663BConductors(tons)
	5662BJacket and Pile Weight(tons)
	5661BWater Depth(feet)
	5668B2,084
	5667B188
	5666BA
	5665BTotal Weight(tons)
	5672BB
	5671B4,784
	5670B1,357
	5669B1,343
	5676B1,357
	5675B1,439
	5674B2,090
	5673B190
	5680B2,097
	5679B192
	5678BC
	5677B4,887
	5684BEdith
	5683B4,808
	5682B1,357
	5681B1,354
	5688B4,134
	5687B381
	5686B4,057
	5685B161
	5692B4,032
	5691B265
	5690BEllen
	5689B8,572
	5696BElly
	5695B15,631
	5694B5,300
	5693B6,299
	5700B8,000
	5699B0
	5698B4,256
	5697B255
	5704B21,198
	5703B700
	5702BEureka
	5701B12,256
	5708BGail
	5707B38,083
	5706B4,700
	5705B12,185
	5712B7,693
	5711B7,519
	5710B20,620
	5709B739
	5716B3,988
	5715B205
	5714BGilda
	5713B35,833
	5720BGina
	5719B10,970
	5718B3,792
	5717B3,190
	5724B447
	5723B373
	5722B612
	5721B95
	5728B4,129
	5727B318
	5726BGrace
	5725B1,432
	5732BHabitat
	5731B7,929
	5730B3,800
	5729B0
	5736B3,514
	5735B2,063
	5734B3,399
	5733B290
	5740B47,430
	5739B1,198
	5738BHarmony
	5737B8,976
	5744BHarvest
	5743B72,550
	5742B9,839
	5741B15,281
	5748B9,024
	5747B5,052
	5746B18,753
	5745B675
	5752B1,594
	5751B173
	5750BHenry
	5749B32,828
	5754B1,371
	5753B845
	Section Thirteen – Inflation, Market Dynamics, and Escalation Assessment
	13.1 Regional Asset Availability and West Coast Capacity

	2460BSince publication of the 2020 POCSR decommissioning cost study, general economic conditions have changed materially. Cumulative Consumer Price Index (CPI) growth has approached approximately 25 percent over the intervening period, reflecting broad increases in labor, materials, transportation, and energy across the U.S. economy. While this macroeconomic context provides useful background, offshore decommissioning execution does not move in lockstep with CPI. The cost structure of a Pacific OCS removal campaign is driven primarily by marine asset utilization, workforce specialization, and campaign structuring rather than consumer price movements alone.
	2461BWithin that cost structure, the dominant component is marine execution, centered on the derrick barge and associated support services. For typical structure removals, the 1,000–1,600-ton anchored derrick barge class has historically served as the principal lift asset. Accordingly, any assessment of escalation relative to the 2020 study must begin with conditions in the heavy lift market.
	2462BHistorical OCS platform removal data demonstrate that demand for conventional 1,000–1,600-ton class heavy lift vessels peaked during the 2011–2014 period when annual removals approached 300 platforms and the five-year rolling average exceeded 240 removals per year, as shown in Figure 13-1.  Since that time, removal activity has moderated significantly, with the rolling average declining to roughly one-third of its peak level. This reflects a structural reduction in remaining inventory rather than a temporary contraction.
	2463B/
	50BFigure 131 – Gulf of America Decommissioning History and 5 Year Rolling Average
	2464BFleet capacity within the 1,000–1,600-ton derrick barge class has remained relatively stable over this period. There has been no meaningful expansion in lift capacity. The principal structural change has been consolidation among marine contractors, resulting in fewer owners controlling a similar number of heavy lift assets. Under traditional supply-demand dynamics, declining removal volumes combined with stable fleet capacity would typically exert downward pressure on market-based day rates. However, consolidation has introduced greater pricing discipline. Asset owners are better positioned to manage utilization strategically and avoid aggressive rate competition during softer demand periods.
	2465BAs a result, effective derrick barge spread pricing has increased moderately since 2020, generally in the range of approximately 10 to 15 percent on a fully burdened operational basis. This escalation does not reflect CPI-level inflation or structural tightening of fleet supply. Rather, it reflects contractor consolidation, moderate cost pressure in fuel and crewing, and intermittent clustering of decommissioning campaigns.
	2466BBroader heavy lift conditions further influence market behavior. Higher-capacity crane vessels and dynamically positioned subsea construction assets are increasingly deployed in offshore wind installation, subsea infrastructure, and large marine construction projects. Demand growth in these adjacent sectors has resulted in percentage increases in the mid-teens range for larger and higher-specification assets. While Pacific OCS removals do not universally require ultra-heavy lift vessels, global demand for high-capacity marine equipment influences availability and pricing expectations across the heavy lift spectrum.
	2467BDiving strategy also contributes to the escalation profile. The prior study incorporated saturation diving mobilized onto a dedicated dynamically positioned vessel. In reassessing execution efficiency, multiple configurations were evaluated, including portable saturation systems deployed from a derrick barge. When normalized for mobilization exposure, decompression allowances, and anticipated task durations, saturation deployment did not produce material cost advantages for the majority of anticipated scopes. Accordingly, the current execution model reflects an integrated marine spread assumption rather than reliance on a separate high-specification saturation vessel. This refinement represents execution optimization rather than structural escalation.
	2468BLabor escalation presents a differentiated pattern. Compensation for engineering, project management, environmental compliance, and technical oversight roles has increased materially since 2020, generally in the range of approximately 18 to 25 percent. This pressure is particularly evident in California where competition for experienced technical personnel remains strong. These increases directly affect planning, permitting, and management components of decommissioning programs.
	2469BFigure 13-2 below shows that the federal minimum wage has remained stagnant while minimum wage in California has increased by nearly 78 percent in the same 10-year period.  This demonstrates a driver for the increase in labor rates for engineering, project management, planning, and regulatory compliance.
	2470B/
	51BFigure 132 – Employment Cost Index (ECI) & Minimum Wage References
	2471BOffshore marine crews, subsea technicians, and fabrication yard personnel have experienced more moderate escalation, generally in the range of approximately 8 to 12 percent. Compensation within these sectors remains influenced primarily by marine utilization cycles and established labor structures. While upward pressure exists, escalation has not mirrored the increases observed in professional services.
	2472BCertain consumable materials introduce additional nuance. Cement, steel, and related inputs used in well abandonment operations, including casing bridge plugs and related applications, have increased at rates exceeding general CPI in recent years. However, these materials represent a smaller share of total campaign cost relative to marine spreads and labor. Their escalation contributes to cost movement but does not dominate normalization.
	2473BIt is also important to consider the commercial behavior of operators and liability holders. Decommissioning obligations represent significant financial liabilities, and operators have historically structured campaigns to manage cost exposure carefully. Work scopes are frequently aggregated to achieve scale efficiencies. Campaign timing may be aligned to take advantage of softer marine markets. Well plugging programs are sequenced to optimize rig utilization and minimize nonproductive time. These strategies introduce countervailing pressure against broad-based escalation and help moderate cost growth.
	2474BWhen these factors are evaluated collectively, cumulative CPI growth does not accurately represent the escalation profile of Pacific OCS decommissioning execution. The largest cost component, heavy lift marine spreads, has increased moderately in the approximate 10 to 15 percent range. Professional services have escalated more significantly. Offshore labor and subsea services have risen at intermediate levels. Certain consumables have exceeded CPI, though their proportional impact is limited. Operator campaign structuring has partially offset upward pressure.
	2475BAfter weighing these components according to their relative contribution within a typical removal campaign, a blended normalization of approximately 13 percent relative to the 2020 study values is applied in this update. This adjustment reflects observed marine market behavior, contractor consolidation effects, differentiated labor escalation, elevated material inputs, and commercially optimized execution strategies. It avoids mechanical CPI escalation while recognizing documented movement across key cost drivers.
	2476BThe resulting 13 percent normalization is considered reasonable, defensible, and consistent with current heavy lift utilization patterns and workforce market conditions.
	2477BIt is also important to note that regional marine capacity on the West Coast has evolved since publication of the 2020 study. While historically much of the heavy lift and subsea capability supporting Pacific OCS activity was mobilized from the Gulf of America, the current market reflects increased regional availability of marine assets.
	2478BThis includes the presence or anticipated availability of dynamically positioned construction vessels capable of supporting ROV and subsea operations, additional material barges operating in California waters, two smaller derrick barges in the approximate 500- and 800-ton lift class, and a 2,000-ton shear leg heavy lift vessel operating regionally.
	2479BWhile the smaller lift-class barges are not substitutes for the 1,000–1,600-ton Shelf-class derrick barges required for primary jacket removal, they provide flexibility for preparatory lifts, conductor removals, module handling, and certain structural segmentation activities. Similarly, the availability of a regional shear leg vessel introduces discretion for larger lift scopes without full reliance on Gulf-based mobilization.
	2480BThe presence of these assets does not eliminate the need for Gulf-based heavy lift capability in all cases. However, increased regional alternatives moderates mobilization exposure, improves competitive positioning, and reduces the risk of structural rate escalation driven solely by geographic scarcity.
	2481BAccordingly, while moderate increases in marine spread pricing have occurred since 2020, the expanded regional asset base provides a counterbalancing influence and supports the reasonableness of the blended normalization applied in this update.
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	52BTable A1 – Decommissioning Cost Estimates in $ USD by Platform
	2523BPower Cable Decom
	2515BPermitting & Regulatory
	2527BWeather Contingency
	2526BWork Contingency
	2524BSite Clearance
	2522BPipeline Decom
	2521BTransp. & Disp.
	2520BPlatform Removal
	2519BHLV Mob/Demob
	2518BWell P&A Costs
	2517BPres.& Maint.
	2516BPlatform Prep
	2528BTotal
	2525BPMEP
	2514BPlatform
	2543B84,624,100
	2542B3,206,500
	2541B9,939,400
	2540B5,215,700
	2539B552,000
	2538B248,300
	2537B1,985,100
	2536B1,098,900
	2535B7,368,700
	2534B2,036,100
	2533B32,656,600
	2532B18,856,000
	2531B394,100
	2530B1,066,700
	2529BA
	2557B72,935,300
	2556B2,749,900
	2555B8,569,600
	2554B4,485,100
	2553B554,600
	2552B2,074,300
	2551B1,119,700
	2550B7,371,500
	2549B2,036,100
	2548B24,532,600
	2547B17,974,000
	2546B401,200
	2545B1,066,700
	2544BB
	2572B66,912,200
	2571B2,514,600
	2570B7,863,800
	2569B4,108,700
	2568B557,100
	2567B280,300
	2566B1,229,000
	2565B1,104,100
	2564B7,374,200
	2563B2,036,100
	2562B22,506,400
	2561B15,916,000
	2560B355,200
	2559B1,066,700
	2558BC
	2587B45,219,800
	2586B1,667,200
	2585B5,321,700
	2584B2,752,900
	2583B518,400
	2582B230,700
	2581B490,500
	2580B2,191,600
	2579B10,734,300
	2578B2,036,100
	2577B9,729,400
	2576B7,678,800
	2575B801,500
	2574B1,066,700
	2573BEdith
	2600B87,374,800
	2599B3,313,900
	2598B10,261,700
	2597B5,387,600
	2596B650,000
	2595B3,669,800
	2594B10,773,800
	2593B2,036,100
	2592B29,021,500
	2591B20,092,700
	2590B1,101,000
	2589B1,066,700
	2588BEllen
	2613B30,473,000
	2612B1,091,200
	2611B3,593,600
	2610B1,831,200
	2609B637,600
	2608B656,900
	2607B3,165,100
	2606B12,837,900
	2605B2,036,100
	2604B2,702,700
	2603B854,000
	2602B1,066,700
	2601BElly
	2628B126,181,300
	2627B4,829,800
	2626B14,809,400
	2625B7,813,000
	2624B1,201,300
	2623B556,200
	2622B2,701,400
	2621B9,125,200
	2620B37,395,300
	2619B2,036,100
	2618B24,643,500
	2617B18,464,200
	2616B1,539,200
	2615B1,066,700
	2614BEureka
	2641B79,341,600
	2640B5,766,300
	2639B8,983,500
	2638B4,702,100
	2637B1,249,400
	2636B1,660,800
	2635B8,970,800
	2634B38,878,400
	2633B1,583,600
	2632B4,848,300
	2631B1,585,100
	2630B1,113,300
	2629BGail
	2656B90,649,700
	2655B6,624,900
	2654B10,257,300
	2653B5,385,200
	2652B574,000
	2651B233,400
	2650B1,327,000
	2649B2,515,300
	2648B11,055,400
	2647B2,036,100
	2646B28,889,100
	2645B19,752,600
	2644B932,700
	2643B1,066,700
	2642BGilda
	2671B24,539,800
	2670B859,400
	2669B2,898,300
	2668B1,460,400
	2667B503,800
	2666B248,800
	2665B811,700
	2664B330,200
	2663B3,239,100
	2662B2,036,100
	2661B5,174,100
	2660B5,766,200
	2659B145,000
	2658B1,066,700
	2657BGina
	2684B30,935,100
	2683B2,126,700
	2682B3,524,100
	2681B1,790,400
	2680B715,200
	2679B1,216,900
	2678B2,091,100
	2677B13,231,400
	2676B1,583,600
	2675B2,698,800
	2674B843,600
	2673B1,113,300
	2672BGrace
	2699B35,497,300
	2698B1,283,100
	2697B4,183,300
	2696B2,142,000
	2695B679,800
	2694B262,000
	2693B627,900
	2692B2,235,700
	2691B9,404,800
	2690B1,583,600
	2689B7,123,500
	2688B4,170,600
	2687B687,700
	2686B1,113,300
	2685BHabitat
	2714B212,033,800
	2713B15,751,500
	2712B23,947,300
	2711B12,686,500
	2710B1,834,600
	2709B499,300
	2708B4,206,700
	2707B17,846,000
	2706B87,852,600
	2705B2,036,100
	2704B26,747,300
	2703B15,546,100
	2702B2,013,100
	2701B1,066,700
	2700BHarmony
	2727B77,940,900
	2726B8,183,800
	2725B8,517,800
	2724B4,453,800
	2723B1,168,500
	2722B1,254,900
	2721B8,335,700
	2720B36,265,100
	2719B1,583,600
	2718B5,248,300
	2717B1,816,100
	2716B1,113,300
	2715BHarvest
	2742B42,001,100
	2741B1,541,500
	2740B4,944,500
	2739B2,551,700
	2738B533,000
	2737B701,800
	2736B1,012,000
	2735B884,400
	2734B5,225,700
	2733B2,036,100
	2732B11,731,400
	2731B9,448,000
	2730B324,300
	2729B1,066,700
	2728BHenry
	2757B213,847,200
	2756B22,968,300
	2755B23,288,300
	2754B12,335,100
	2753B1,678,200
	2752B934,600
	2751B2,517,000
	2750B14,539,900
	2749B71,811,300
	2748B2,036,100
	2747B38,962,500
	2746B19,662,100
	2745B2,047,100
	2744B1,066,700
	2743BHeritage
	2770B76,259,600
	2769B8,001,100
	2768B8,335,100
	2767B4,356,300
	2766B1,077,300
	2765B1,817,400
	2764B7,047,700
	2763B36,108,900
	2762B1,583,600
	2761B5,248,300
	2760B1,570,600
	2759B1,113,300
	2758BHermosa
	2783B56,530,600
	2782B5,856,600
	2781B6,190,600
	2780B3,212,600
	2779B858,000
	2778B1,403,800
	2777B5,380,100
	2776B24,059,000
	2775B1,583,600
	2774B5,248,300
	2773B1,624,700
	2772B1,113,300
	2771BHidalgo
	2798B68,266,600
	2797B2,567,500
	2796B8,022,500
	2795B4,193,300
	2794B554,500
	2793B747,900
	2792B1,247,800
	2791B1,125,100
	2790B6,052,600
	2789B2,036,100
	2788B23,494,800
	2787B16,798,000
	2786B359,800
	2785B1,066,700
	2784BHillhouse
	2813B42,935,600
	2812B1,573,700
	2811B5,055,000
	2810B2,606,900
	2809B507,400
	2808B255,500
	2807B1,458,900
	2806B1,324,100
	2805B8,490,800
	2804B1,583,600
	2803B10,751,800
	2802B7,688,900
	2801B525,700
	2800B1,113,300
	2799BHogan
	2828B100,210,600
	2827B7,343,800
	2826B11,335,600
	2825B5,960,300
	2824B1,380,500
	2823B676,400
	2822B691,700
	2821B6,960,100
	2820B29,337,800
	2819B2,036,100
	2818B18,200,600
	2817B13,488,100
	2816B1,732,900
	2815B1,066,700
	2814BHondo
	2843B42,352,700
	2842B1,550,900
	2841B4,986,700
	2840B2,570,500
	2839B518,900
	2838B238,200
	2837B1,227,300
	2836B1,456,700
	2835B7,608,500
	2834B1,583,600
	2833B10,357,700
	2832B8,570,900
	2831B569,500
	2830B1,113,300
	2829BHouchin
	2858B50,649,100
	2857B5,217,300
	2856B5,551,300
	2855B2,871,600
	2854B619,100
	2853B255,200
	2852B1,752,000
	2851B2,037,400
	2850B9,684,900
	2849B1,583,600
	2848B10,795,000
	2847B8,584,800
	2846B583,600
	2845B1,113,300
	2844BIrene
	2873B$1,757,711,800
	2872B$116,589,500
	2871B$200,380,400
	2870B104,872,900
	2869B19,123,200
	2868B6,368,600
	2867B33,371,000
	2866B104,554,700
	2865B492,162,000
	2864B42,757,800
	2863B335,317,800
	2862B254,452,700
	2861B22,807,700
	2860B24,953,500
	2859B Total
	2874BThis Appendix shows the estimated removal weights of each platform by component in Table B-1 below.
	53BTable B1 – Removal Weights by Platform
	5757B1,075
	5760B9,826
	5759B12,901
	5758B36,485
	5756BHeritage
	5755B3,810
	5766B7,830
	5765B0
	5764B18,893
	5763B603
	5762BHermosa
	5761B59,212
	5772B8,100
	5771B0
	5770B12,300
	5769B430
	5768BHidalgo
	5767B26,723
	5778B1,200
	5777B1,893
	5776B1,894
	5775B190
	5774BHillhouse
	5773B20,400
	5784B2,259
	5783B1,411
	5782B1,692
	5781B154
	5780BHogan
	5779B4,987
	5790B8,450
	5789B5,885
	5788B13,944
	5787B842
	5786BHondo
	5785B5,362
	5796B2,591
	5795B1,370
	5794B1,893
	5793B163
	5792BHouchin
	5791B28,279
	5802B2,500
	5801B1,801
	5800B3,860
	5799B242
	5798BIrene
	5797B5,854
	5808BIrene
	5807BHabitat
	5806BHouchin
	5805BHogan
	5804BPlatform Name
	5803B8,161
	5814BWater Depth, feet
	5813BHidalgo
	5812BHermosa
	5811BHarvest
	5810BGail
	5809BGrace
	5820B739
	5819B318
	5818B242
	5817B290
	5816B163
	5815B154
	5826B2,591
	5825B2,259
	5824BDeck Weight, tons
	5823B430
	5822B603
	5821B675
	5832B7,830
	5831B9,024
	5830B7,693
	5829B3,800
	5828B2,500
	5827B3,514
	5838B2
	5837B3
	5836B3
	5835B2
	5834BNumber of Modules/LIfts
	5833B8,100
	5844BMax Weight per Module, tons
	5843B7
	5842B7
	5841B8
	5840B7
	5839B3
	5850B1,099
	5849B1,267
	5848B1,250
	5847B1,171
	5846B864
	5845B1,130
	5856B1,893
	5855B1,692
	5854BJacket and Pile Weight, tons
	5853B1,157
	5852B1,119
	5851B1,128
	5862B18,893
	5861B18,753
	5860B20,620
	5859B4,129
	5858B3,860
	5857B3,399
	5868B4
	5867B4
	5866B4
	5865B4
	5864BJacket Sections
	5863B12,300
	5874BMax Weight per Section, tons
	5873B14
	5872B20
	5871B20
	5870B22
	5869B5
	5880B937
	5879B826
	5878B965
	5877B850
	5876B473
	5875B423
	5886B8
	5885B12
	5884BNumber of Main Piles
	5883B879
	5882B945
	5881B938
	5892B8
	5891B8
	5890B8
	5889B12
	5888B8
	5887B8
	5898B-
	5897B-
	5896B-
	5895B-
	5894BNumber of Skirt Piles
	5893B8
	2875BThis Appendix shows the details of each platform
	54BTable C1 – Platform, Deck, and Jacket Removal Details for Campaign 1
	5908BHenry
	5907BC
	5906BB
	5905BA
	5904BPlatform Name
	5903B8
	5902B12
	5901B20
	5900B12
	5899B8
	5918B95
	5917B190
	5916B173
	5915B192
	5914B190
	5913B188
	5912BWater Depth, feet
	5911BGilda
	5910BGina
	5909BHillhouse
	5928BNumber of Modules
	5927B3,792
	5926B447
	5925B1,200
	5924B1,371
	5923B1,357
	5922B1,357
	5921B1,357
	5920BDeck Weight, tons
	5919B205
	5938B679
	5937B679
	5936BMax Weight per Module, tons
	5935B3
	5934B1
	5933B1
	5932B2
	5931B2
	5930B2
	5929B2
	5939B679
	5948B1,594
	5947B2,097
	5946B2,090
	5945B2,084
	5944BJacket Weight, tons
	5943B1,264
	5942B447
	5941B1,200
	5940B686
	5949B1,894
	5958B1
	5957B3
	5956B2
	5955B3
	5954B3
	5953B3
	5952BJacket Sections
	5951B3,988
	5950B612
	5968BNumber of Piles
	5967B997
	5966B612
	5965B631
	5964B797
	5963B699
	5962B697
	5961B695
	5960BMax Weight per Section, tons
	5959B4
	5969B12
	5978B-
	5977B-
	5976BNumber of Skirt Piles
	5975B12
	5974B6
	5973B8
	5972B6
	5971B12
	5970B12
	5988BEdith
	5987BHarmony
	5986BHeritage
	5985BHondo
	5984BPlatform Name
	5983B-
	5982B-
	5981B-
	5980B-
	5979B-
	5998B700
	5997B255
	5996B161
	5995B1,198
	5994B1,075
	5993B842
	5992BWater Depth, feet
	5991BEllen
	5990BEureka
	5989BElly
	55BTable C2 – Platform, Deck, and Jacket Removal Details for Campaign 2
	6006B4,700
	6005B8,000
	6004B4,134
	6003B9,839
	6002B9,826
	6001B8,450
	6000BDeck Weight, tons
	5999B265
	6014B4
	6013B7
	6012B4
	6011B8
	6010B8
	6009B7
	6008BNumber of Modules
	6007B5,300
	6022B1,175
	6021B1,143
	6020B1,034
	6019B1,230
	6018B1,228
	6017B1,207
	6016BMax Weight per Module, tons
	6015B5
	6030B21,198
	6029B4,256
	6028B4,057
	6027B47,430
	6026B36,485
	6025B13,944
	6024BJacket Weight, tons
	6023B1,060
	6031B4,032
	6038B20
	6037B4
	6036B4
	6035B43
	6034B33
	6033B13
	6032BJacket Sections 
	6046B1,060
	6045B1,064
	6044B1,014
	6043B1,103
	6042B1,106
	6041B1,073
	6040BMax Weight per Section, tons
	6039B4
	6054B-
	6053B12
	6052B12
	6051B8
	6050B8
	6049B8
	6048BNumber of Piles
	6047B1,008
	6055B8
	6062B24
	6061B-
	6060B-
	6059B20
	6058B26
	6057B12
	6056BNumber of Skirt Piles
	6063B-
	56BTable C3 – Platform, Deck, and Jacket Removal Details for Campaign 3
	o 6150B1.5-inch coating thickness
	o 6149BConcrete weight coating applied to 16-inch through 24-inch pipelines, assuming:
	o 6148BSchedule 40 steel pipe
	 6147BPipeline weights are based on:
	 6158BSubmersible Video Transects (Goddard & Love, 1997–2005): Delta-class submersible video documentation of shell mound features at 15 POCSR platforms, providing confirmation of mound presence and qualitative description of benthic communities. That survey did not systematically report dimensional data.
	 6157BMultibeam Hydrographic Survey (MEC/Sea Surveyor, 2003): The primary source for platform-specific mound dimensions across the POCSR platform inventory. This survey used multibeam sonar to generate bathymetric contour maps and cross-sectional profiles of mound features at 16 platforms, covering the Santa Barbara Channel and Santa Maria Basin.
	 6156BProduction rates and costs are intended to represent average expected performance and do not account for localized anomalies such as excessive burial, damage, or obstructions
	 6155BFor cost estimating purposes, recovered power cables are assigned a unit weight of 55 pounds per linear foot to account for armoring and associated materials, forming the basis for transportation and disposal cost calculations.
	 6154BDisposal costs are assumed at $200 per ton, based on delivery to recycling facilities at POLA or POLB.
	 6153BProduction rates and costs are intended to represent average expected performance and do not account for localized anomalies such as excessive burial, damage, or obstructions
	 6152BDisposal costs are assumed at $200 per ton, based on delivery to recycling facilities at POLA or POLB.
	o 6151B140 lb/ft³ density
	2876BThis Appendix shows the Well Categorization by platform in Table D-1
	57BTable D1 – Well Categorization by Platform
	2878BAverage Well Depth(feet)
	2885BTotal Count
	2884BConductor Only
	2883BTA-To Surface
	2881BMed-Low
	2882BLow
	2880BMed
	2879BHigh
	2877BPlatform
	2887B3,714
	2894B57
	2893B2
	2892B0
	2891B8
	2890B0
	2889B35
	2888B12
	2886BA
	2896B3,123
	2903B56
	2902B3
	2901B1
	2900B11
	2899B4
	2898B36
	2897B1
	2895BB
	2905B3,337
	2912B48
	2911B3
	2910B0
	2909B13
	2908B0
	2907B28
	2906B4
	2904BC
	2914B5,371
	2921B29
	2920B9
	2919B2
	2918B0
	2917B3
	2916B15
	2915B0
	2913BEdith
	2923B7,127
	2930B64
	2929B1
	2928B2
	2927B0
	2926B18
	2925B43
	2924B0
	2922BEllen
	2932B6,639
	2939B60
	2938B10
	2937B1
	2936B3
	2935B12
	2934B34
	2933B0
	2931BEureka
	2941B7,855
	2948B63
	2947B0
	2946B4
	2945B1
	2944B16
	2943B41
	2942B1
	2940BGilda
	2950B6,474
	2957B12
	2956B0
	2955B0
	2954B0
	2953B6
	2952B6
	2951B0
	2949BGina
	2959B11,609
	2966B20
	2965B0
	2964B14
	2963B0
	2962B1
	2961B3
	2960B2
	2958BHabitat
	2968B12,908
	2975B40
	2974B5
	2973B0
	2972B0
	2971B0
	2970B28
	2969B7
	2967BHarmony
	2977B4,142
	2984B24
	2983B0
	2982B1
	2981B0
	2980B1
	2979B22
	2978B0
	2976BHenry
	2986B15,098
	2993B49
	2992B0
	2991B0
	2990B0
	2989B0
	2988B33
	2987B16
	2985BHeritage
	2995B3,421
	3002B49
	3001B0
	3000B1
	2999B5
	2998B4
	2997B38
	2996B1
	2994BHillhouse
	3004B5,346
	3011B40
	3010B17
	3009B6
	3008B1
	3007B4
	3006B11
	3005B1
	3003BHogan
	3013B13,064
	3020B28
	3019B0
	3018B0
	3017B0
	3016B0
	3015B25
	3014B3
	3012BHondo
	3022B3,664
	3029B36
	3028B9
	3027B7
	3026B3
	3025B14
	3024B2
	3023B1
	3021BHouchin
	3031B11,208
	3038B19
	3037B0
	3036B0
	3035B0
	3034B4
	3033B12
	3032B3
	3030BIrene
	3040B 
	3047B694
	3046B59
	3045B39
	3044B45
	3043B87
	3042B412
	3041B52
	3039BTotal
	3048BThere are 113 wells reported as permanently abandoned in the data provided by BSEE dated March 23, 2026.  There is a subsea well near Platform B that has not been included in this analysis; the API number of this well is 043112000900.  The well counts shown in Table D-1 do not include wild cat/exploratory wells.
	3049BAt the request of BSEE, this study includes a generalized cost estimate for the full removal of all pipelines currently included in the updated inventory. The pipeline inventory utilized in this analysis reflects updates provided through Clarification Request CR 2 (POCSR Pipeline Inventory List dated March 17, 2026). These updates resulted in the addition of three pipelines that were not included in the draft submission, as well as revisions to previously identified segments. The updated inventory has been incorporated into the removal methodology and cost model accordingly.
	3050BThe pipeline removal approach follows a conventional offshore “slice and dice” methodology, which has been selected based on constructability, safety considerations, and consistency with observed performance on comparable projects. This methodology consists of uncovering the pipeline using mass flow excavation techniques, segmenting the pipe into manageable lengths, and recovering the material to the surface for transport and disposal.
	3051BThe offshore removal spread consists of either an anchored derrick barge or a dynamically positioned (DP) vessel in deeper water, supported by a material barge and tug configuration. Two material barges and associated tugs are included in the spread to maintain continuous operations, with one barge actively supporting the removal spread while the second is in transit or offloading. An accommodation barge is also included to support 24-hour operations and maintain workforce efficiency.
	3052BPipeline segmentation is performed using a hydraulic shear, with typical cut lengths ranging from approximately 30 to 40 feet. A hydraulic grapple system, guided by onboard survey systems, is used to recover the cut sections to the surface. The methodology does not require diver intervention, as all operations are conducted using surface-controlled equipment and real-time positioning.
	3053BThe selected approach represents a departure from previously considered reverse lay methodologies. While reverse lay can offer advantages under certain controlled conditions, it introduces increased risk in environments where pipeline condition, burial variability, and structural integrity are uncertain. Based on experience from comparable projects, these risks were determined to outweigh potential efficiency gains, particularly given the age and unknown condition of many POCSR pipelines. The slice and dice methodology provides a more controlled and predictable removal process.
	3054BProduction rates for pipeline removal are based on observed performance from a comparable offshore project utilizing a similar spread configuration. The baseline production rate was established for 16-inch pipeline and subsequently adjusted to account for variations in pipeline diameter and operational efficiency. These rates are further adjusted based on water depth and pipeline characteristics, recognizing that larger diameter pipelines and deeper water conditions generally reduce production efficiency.
	3055BRecovered pipeline material is transported to shore for disposal at regional recycling facilities, including the Port of Los Angeles (POLA) and Port of Long Beach (POLB). Disposal costs are estimated at $200 per ton, consistent with current market conditions for steel recycling and handling.
	3056BPipeline weights used in the analysis are based on Schedule 40 steel pipe assumptions, with additional weight applied for concrete weight coating (CWC) on pipelines 16 inches in diameter and larger. A coating thickness of 1.5 inches and a density of 140 pounds per cubic foot were applied to represent typical historical coating practices.
	3057BIn general, the selected methodology reflects a balanced approach that prioritizes operational reliability, safety, and realistic production performance, while providing a consistent basis for estimating full pipeline removal costs across the POCSR inventory.
	3058BCost estimates based on this methodology for the complete removal of the pipelines are shown in Table E-1.  
	58BTable E1 – Pipeline Removal Cost
	3065BTotal Cost
	3064BSegment 5
	3063BSegment 4
	3062BSegment 3
	3061BSegment 2
	3060BSegment 1
	3059BPlatform
	3072B$12,941,300
	3071B$495,900
	3070B$495,900
	3069B$418,100
	3068B$5,765,700
	3067B$5,765,700
	3066BA
	3079B$15,218,800
	3078B$5,747,500
	3077B$5,747,500
	3076B$2,950,000
	3075B$386,900
	3074B$386,900
	3073BB
	3086B$1,560,800
	3085B 
	3084B$562,100
	3083B$332,900
	3082B$332,900
	3081B$332,900
	3080BC
	3093B$3,284,600
	3092B 
	3091B 
	3090B 
	3089B 
	3088B$3,284,600
	3087BEdith
	3100B$11,571,000
	3099B 
	3098B 
	3097B 
	3096B 
	3095B$11,571,000
	3094BElly
	3107B$6,976,600
	3106B$1,445,900
	3105B$1,694,400
	3104B$1,445,900
	3103B$952,200
	3102B$1,438,200
	3101BEureka
	3114B$13,049,000
	3113B 
	3112B 
	3111B$4,276,400
	3110B$4,432,100
	3109B$4,340,500
	3108BGail
	3121B$11,491,500
	3120B 
	3119B 
	3118B$2,512,200
	3117B$4,094,100
	3116B$4,885,200
	3115BGilda
	3128B$3,075,300
	3127B 
	3126B 
	3125B 
	3124B$1,224,400
	3123B$1,850,900
	3122BGina
	3135B$17,024,600
	3134B 
	3133B 
	3132B 
	3131B$7,761,100
	3130B$9,263,500
	3129BGrace
	3142B$4,153,400
	3141B 
	3140B 
	3139B 
	3138B 
	3137B$4,153,400
	3136BHabitat
	3149B$29,922,500
	3148B 
	3147B$4,859,100
	3146B$4,428,700
	3145B$7,815,000
	3144B$12,819,700
	3143BHarmony
	3156B$5,740,100
	3155B 
	3154B 
	3153B 
	3152B$2,302,100
	3151B$3,438,000
	3150BHarvest
	3163B$3,630,200
	3162B 
	3161B 
	3160B$1,044,700
	3159B$1,301,900
	3158B$1,283,600
	3157BHenry
	3170B$26,376,100
	3169B 
	3168B 
	3167B 
	3166B$9,999,500
	3165B$16,376,600
	3164BHeritage
	3177B$23,828,900
	3176B 
	3175B 
	3174B 
	3173B$11,061,100
	3172B$12,767,800
	3171BHermosa
	3184B$10,715,000
	3183B 
	3182B 
	3181B 
	3180B$4,157,400
	3179B$6,557,600
	3178BHidalgo
	3191B$1,426,200
	3190B 
	3189B$383,400
	3188B$329,700
	3187B$329,700
	3186B$383,400
	3185BHillhouse
	3198B$5,974,600
	3197B 
	3196B$717,800
	3195B$1,647,800
	3194B$1,961,200
	3193B$1,647,800
	3192BHogan
	3205B$3,986,100
	3204B 
	3203B 
	3202B 
	3201B 
	3200B$3,986,100
	3199BHondo
	3212B$2,076,100
	3211B 
	3210B$637,700
	3209B$558,900
	3208B$558,900
	3207B$320,600
	3206BHouchin
	3219B$15,596,200
	3218B 
	3217B 
	3216B$3,438,700
	3215B$3,438,700
	3214B$8,718,800
	3213BIrene
	3221B$229,618,900
	3220BTotal
	3222BPipeline Removal Assumptions
	 144BROV mobilization and transit preparations are included in vessel mobilization costs.
	3223BAt the request of BSEE, this study includes a generalized cost estimate for the full removal of all power cables. 
	3224BPower cable removal is assumed to be executed concurrently with pipeline removal activities, utilizing the same offshore spread, vessels, and operational sequencing. Under this approach, a DP2 vessel equipped with work-class ROVs, supported by material barges and tugs, performs cable recovery in parallel with pipeline “slice and dice” operations, allowing for shared resources and continuous 24-hour execution. Power cables are located, exposed, and severed into manageable sections using subsea cutting tools, with recovery conducted via crane or winch systems and transferred to material barges for transport to shore. Nearshore and platform interface segments are disconnected, with burial or stabilization performed in accordance with regulatory requirements. Consistent with the integrated removal strategy, two material barges are assumed to maintain efficiency, enabling simultaneous offshore operations and transport logistics. This concurrent execution approach is consistent with prior Pacific OCS studies, which evaluate pipelines and power cables within a unified operational and cost framework.
	3225BRecovered power cable material is transported to shore for disposal at regional recycling facilities.  No net material value is included in the cost estimates shown in Table F-1.   
	59BTable F1 – Power Cable Removal Cost
	3231BSurvey Cost
	3229BDepth(ft)
	3228BLength(ft)
	3227BCable Terminus 
	3226BCable Origin
	3233BTotal Cost
	3232BRemoval
	3230BCampaign
	3241B$1,422,800
	3240B$1,383,800
	3239B$39,000
	3238B1
	3237B292-188
	3236B19,536
	3235BA
	3234BHabitat
	3249B$248,400
	3248B$209,400
	3247B$39,000
	3246B1
	3245B150-0
	3244B4,752
	3243BShore
	3242BHogan
	3257B$196,900
	3256B$157,900
	3255B$39,000
	3254B1
	3253B176-150
	3252B3,800
	3251BHogan
	3250BHouchin
	3265B$155,700
	3264B$109,700
	3263B$46,000
	3262B2
	3261B188-200
	3260B2,640
	3259BB
	3258BA
	3266BEllen**
	3267BElly
	3269BEllen x 2 cables
	3275B$266,700
	3274B$220,000
	3273B$46,700
	3272B3
	3271B200-193
	3270B2,640
	3268BEureka*
	3276BGail
	3284B$653,300
	3283B$614,300
	3282B$39,000
	3281B1
	3280B242-0
	3279B14,784
	3278BShore
	3277BIrene
	3292B$1,574,700
	3291B$1,535,800
	3290B$38,900
	3289B2
	3288B205-0
	3287B36,960
	3286BShore
	3285BGilda
	3293BGrace
	3301B$1,264,400
	3300B$1,225,500
	3299B$38,900
	3298B2
	3297B193-0
	3296B26,400
	3295BShore
	3294BC
	3303BShore x 2 cables
	3309B$1,339,200
	3308B$1,292,600
	3307B$46,600
	3306B2
	3305B170-189
	3304B13,200
	3302BHenry
	3310BHarvest
	3318B$107,200
	3317B$68,300
	3316B$38,900
	3315B2
	3314B90-0
	3313B1,584
	3312BShore
	3311BGina
	3326B$1,743,600
	3325B$1,704,700
	3324B$38,900
	3323B2
	3322B189-0
	3321B17,952
	3320BShore
	3319BHillhouse
	3334B$4,383,700
	3333B$4,344,100
	3332B$39,600
	3331B3
	3330B1075-0
	3329B104,544
	3328BShore
	3327BHeritage
	3335BHermosa
	3336BHidalgo
	3344B$1,663,200
	3343B$1,623,600
	3342B$39,600
	3341B3
	3340B1075-1200
	3339B39,072
	3338BHarmony
	3337BHeritage
	3352B$1,575,400
	3351B$1,535,800
	3350B$39,600
	3349B3
	3348B150-0
	3347B36,960
	3346BShore
	3345BEdith
	3360B$4,252,500
	3359B$4,212,900
	3358B$39,600
	3357B3
	3356B842-1200
	3355B47,520
	3354BHarmony
	3353BHondo
	3368B$686,000
	3367B$646,400
	3366B$39,600
	3365B3
	3364B700-265
	3363B15,297
	3362BEllen
	3361BEureka
	3376B$2,518,800
	3375B$2,479,200
	3374B$39,600
	3373B3
	3372B1200-0
	3371B59,664
	3370BShore
	3369BHarmony
	3378B$24,052,500
	3377BTotal
	3379B*Data indicates two cables, total length is for each cable, costs reflect both cables. ** Ellen connects to Elly by topside bridge, costs for abandonment are reflected in Platform Preparation.
	3380BPower Cable Removal Assumptions
	 145BROV mobilization and transit preparations are included in vessel mobilization costs.
	3381BAt the request of BSEE, a removal cost estimate for shell mounds that are believed to be present at all the POCSR platforms has been prepared as follows.  This cost estimate is based on varied assumptions, incomplete data, and without industry standard removal methodology.  This estimate is also limited by unclear regulatory requirements for shell mound removal.  As discussed in this section, the 2023 PEIS Record of Decision (ROD) is not explicit in determination if shell mound removal is mandated.  
	3382BShell mounds are accumulations of biofouling organisms (primarily mussel shells and barnacles), natural sediment, and, in many cases, historic drill cuttings and drilling mud that have settled on the seafloor beneath and immediately surrounding offshore oil and gas platforms over decades of operation. The following is a characterization of shell mounds at all 23 POCSR platforms, evaluation available dimensional and volumetric data, and proposed removal methodology based on the most current technical planning documents.
	3383BShell mounds have been confirmed at 17 of the 23 POCSR platforms through direct survey or sampling, including submersible video transects conducted by Goddard & Love (MMS 2007-007; Bull. Marine Sci. 86(3), 2010), multibeam hydrographic surveys by MEC Analytical Systems/Sea Surveyor, Inc. (2003), and biological sampling reported by Page & Dugan (OCS Study MMS 2005-001, February 2005). For the remaining 6 platforms (A, B, Habitat, Henry, Heritage, and Hillhouse), shell mound formation is anticipated on the basis of operational history, but specific survey data has not been identified in the reviewed literature. 
	3384BMound dimensions and volumes vary considerably across the inventory, reflecting differences in water depth, platform  age, organism productivity, and historical drilling activity. Shallow-water platforms tend to have larger, better-defined mounds: Platform Gina at 95 ft water depth has a measured volume of approximately 4,200 cubic yards, while Platforms Hogan and Houchin at 154 and 163 ft water depth are estimated at 8,000 to 16,000 cubic yards each based on published footprint and height measurements. In deeper federal waters, mound volumes generally decrease, with some platforms exhibiting multiple small, poorly defined features rather than a single cone-shaped mound.
	3385BAmong the site clearance obligations that arise upon platform removal, the presence of shell mounds beneath and around each platform structure is an increasingly prominent regulatory and engineering consideration. Shell mounds are not uniformly addressed under federal decommissioning regulations. Nevertheless, understanding the nature, extent, and potential removal methodology for these features is essential to complete decommissioning planning, particularly given the 2023 Pacific Region Programmatic Environmental Impact Statement (PEIS) Alternative 1 call for complete removal of obstructions.
	3386BThe removal approach is informed by publicly available shell mound data, and concurrent removal methodology proposals for the 23 POCSR platforms.  At the time of writing, significant assessment and evaluation has been conducted for a platform in state-waters with a potential requirement for the removal of a shell mound at its base. This assessment and evaluation represents the most technically developed precedent for POCSR-comparable conditions.
	3387BPlatform decommissioning in the POCSR is governed principally by 30 CFR Part 250, Subpart Q (Decommissioning Activities), which requires the removal of platforms, equipment, and subsea obstructions that would interfere with commercial navigation or fishing. The 2023 PEIS Record of Decision (ROD) selected Alternative 1 – Proposed Action as the preferred approach, calling for the complete removal of platforms, conductors, pipelines, and subsea infrastructure. However, the ROD explicitly states that it “does not by itself authorize or impose requirements on decommissioning activities on the POCS,” and site-specific requirements are to be determined through individual future NEPA reviews.
	3388BShell mounds are not explicitly enumerated as a mandatory removal item under Alternative 1, and their regulatory status remains subject to site-specific NEPA review and coordination with state agencies (including the California State Lands Commission and California Coastal Commission where applicable). The ROD’s discussion of shell mounds in the context of alternatives involving infrastructure left in place underscores the importance of mound characterization when making final disposition decisions.  
	3389BShell mounds at offshore oil and gas platforms are the product of two distinct but interrelated processes that have occurred concurrently over the operational lifetimes of the platforms. The first is the accumulation of drill cuttings and drilling muds discharged to the seafloor during well drilling operations. From the late 1950s through the early 1970s, regulatory practice permitted the direct seafloor discharge of cleaned drill cuttings and water-based drilling muds from platforms on both state and federal leases. During this period, the drilling muds used commonly contained polychlorinated biphenyls (PCBs), metals, polycyclic aromatic hydrocarbons (PAHs), and hydrocarbons, which settled beneath each platform to form an initial mounded deposit of contaminated material.
	3390BThe second process is the biological colonization of the platform substructure and the subsequent fall of encrusting organisms to the seafloor. California offshore platforms support exceptionally dense populations of blue mussels, barnacles, and other fouling invertebrates on their submerged structural members. Over decades of platform operation, these organisms grow, die, detach, or are cleaned from the jacket member surfaces, and fall to the seafloor beneath the platform, accumulating as a shell hash layer on top of and surrounding the underlying drill-mud-and-cuttings core. This outer biogenic layer is composed primarily of empty mussel shells intermixed with natural marine sediment and is typically 1 to 7 feet thick at its deepest points at the mound crest. The result is a two-layer structure: an inner core of contaminated drill waste overlaid and partially encapsulated by an outer layer of biogenic shell material.
	3391BOver time, natural sedimentation further modifies the mound profile, progressively burying the lower portions of the mound and contributing to the apparent stability observed in long-term bathymetric monitoring of the former 4H platform sites (Hazel, Hilda, Heidi, and Hope), where geophysical surveys conducted between 1996 and 2021 showed no evidence of slope failure and a consistent mound topography despite multiple physical disturbances.
	3392BShell mounds in the POCSR generally take one of two forms depending primarily on water depth and the magnitude of associated biofouling productivity:
	3393BSingle, well-defined mound – Characteristic of platforms in shallow to moderate water depths (approximately 95 to 320 ft). These mounds rise as a broadly conical or flat-topped feature directly beneath the platform structure, with a discernible crest, sloping flanks, and a relatively well-defined base perimeter at the surrounding seafloor. The apex of the mound is typically located within the platform footprint, often beneath the center of the conductor bay. 
	3394BMultiple small, poorly defined mounds – Characteristic of deeper-water platforms (generally greater than 500 ft water depth) or platforms with lower biofouling productivity. These platforms exhibit several discrete small mounds rather than a single large feature, often described as having no clear apex or perimeter. Platforms Gail (739 ft), Harmony (1,198 ft), Hondo (842 ft), and Hermosa (603 ft) all display this multi-mound character.
	3395BAcross the full POCSR inventory surveyed by MEC/Sea Surveyor (2003) using multibeam hydrographic methods, mound heights ranged up to approximately 28 feet, and mound footprints extended up to approximately 85,700 square feet. Volumes ranged from less than 500 to approximately 12,500 cubic yards across the federal OCS platform inventory.
	3396BShell mounds support distinct and productive benthic communities that differ significantly from the surrounding soft-sediment seafloor. Goddard & Love (2010) documented diverse assemblages of mobile macroinvertebrates at all 15 platforms surveyed, including sea stars, sea urchins, sea cucumbers, rock crabs, spiny lobsters, and octopus. The hard substrate provided by shell hash layers supports both encrusting and mobile species, effectively creating an artificial reef complex on the seafloor.
	3397BThe contaminated drill-mud core within each shell mound presents a latent environmental concern. Studies of the 4H platform mounds conducted through 2023 have found trace concentrations of PCBs, PAHs, metals, and barium in mound sediment cores. However, 2006 site studies concluded that chemical contaminants in the 4H mounds are not presently being remobilized into the overlying water column, and that without large physical disturbance, the contaminants will likely remain sequestered by the overlying shell-hash layer and accumulating natural sediments.
	3398BThe primary environmental risk associated with shell mound removal is the disruption of contaminated sediments during excavation. Both the U.S. Army Corps of Engineers and the Central Coast Regional Water Quality Control Board raised concerns during the 2003 EIR/EA process for the 4H platform mounds, specifically regarding the risk of introducing PCBs and other contaminants into the water column through clamshell dredging. Removal operations must therefore employ sediment containment measures, use sealed hopper barges, and develop turbidity monitoring and contingency plans in coordination with applicable regulatory agencies.
	3399BShell mound presence and physical characteristics for some of the 23 POCSR platforms have been established through several independent survey programs conducted between 1997 and 2023:
	3400BSix platforms (A, B, Habitat, Henry, Heritage, and Hillhouse) have not been covered by published shell mound surveys in the reviewed literature. Shell mound formation is anticipated at these platforms based on their operational history and the universal presence of biofouling on all California offshore platform structures. 
	3401BThe following subsections present the available shell mound data for each of the 23 POCSR platforms, A consolidated summary table follows on Table G-1.
	3402BPlatforms A, B, and C are platforms in the Santa Barbara Channel standing at water depths of 188, 190, and 192 feet respectively. Platform C was confirmed to have a shell mound through Goddard & Love (2010) submersible transects conducted in 2000. Platforms A and B fall within the same water depth range and are anticipated to have similar mound characteristics; however, no published dimensional data was identified for any of these three platforms individually.
	3403BGilda (205 ft) has a single, clearly defined shell mound approximately 22 feet in elevation at its apex, centered along the western edge of the platform. This is the tallest mound reported for the shallow-water Santa Barbara Channel platforms and is notable for its offset position relative to the platform centerline, which may reflect asymmetric biofouling or the lateral position of drilling activities. Full footprint dimensions were not individually reported in the MEC/Sea Surveyor (2003) survey, and the total volume is not calculable from available data.
	3404BGrace (318 ft) has a shell mound centered on the northwest corner of the platform, with portions of the mound extending laterally beyond the platform footprint. This lateral extent indicates a substantial mound that may pose access constraints for jacket removal. Specific height and volume data are not published in the reviewed literature.
	3405BGail (739 ft) is the best-characterized deep-water platform with respect to individual mound dimensions. The MEC/Sea Surveyor (2003) survey documented four discrete small mounds beneath and adjacent to Platform Gail: two approximately 3 feet in height (one with a base of approximately 40 by 60 feet) and two approximately 2 feet in height (with bases of approximately 20 by 70 feet and 25 by 50 feet). Using an elliptical cone approximation described in Section 12.4.4.1, the total volume of all four mounds is estimated at approximately 190 cubic yards – consistent with the lower end of the MEC (2003) reported range and characteristic of small, dispersed features at greater depths.
	3406BPlatforms Harmony (1,198 ft) and Hondo (842 ft) exhibit multiple small, poorly defined mounds as confirmed by Goddard & Love (2010). At these depths, biofouling organism productivity is substantially reduced compared to shallower platforms, and the resulting mound features are less coherent. The volumes at these depths are expected to fall in the lower portion of the published range.
	3407BPlatform Heritage (1,075 ft) has not been covered by published shell mound surveys. At its depth, mound features similar to those observed at Harmony and Hondo are anticipated.  
	3408BPlatforms Edith (161 ft), Ellen (265 ft), Elly (255 ft), and Eureka (700 ft) were all confirmed to have shell mounds through Goddard & Love (2010) submersible transects. Edith was surveyed in 1998, while Ellen, Elly, and Eureka were surveyed in 2005. Individual mound dimensions were not systematically reported for any of these platforms in the available literature. Edith, at 161 ft, is the shallowest of the four and is likely to have a more substantial, well-defined mound compared to the deeper platforms. Eureka, at 700 ft, falls in the depth range associated with smaller, less coherent mound features.
	3409BGina (95 ft) has the most detailed characterization of any POCSR platform, documented in the BOEM (2007) study. The mound footprint is approximately 148 by 207 feet with a height of 12.8 feet, and the total volume is measured at approximately 4,200 cubic yards. Mound composition includes shell hash, sediment, and drill cuttings. Despite its comparatively shallow relief, Gina’s mound represents a substantial volume of material for a single platform.
	3410BHogan (154 ft) has a well-defined shell mound with a footprint of approximately 78 by 78 meters (256 by 256 feet) and a height of 7.8 meters (25.6 feet), measured by trap and transect sampling during 2000–2001 (Page & Dugan, OCS Study 2005-001). Using the elliptical cone volume model described in section G.5, the estimated volume is approximately 8,000 to 16,000 cubic yards – among the largest in the POCSR inventory. The wide estimated volume range reflects the sensitivity of cone-based estimates to assumed base shape.
	3411BHouchin (163 ft) has a similarly substantial mound: footprint 276 by 276 feet, height 20.7 feet. Estimated volume using the same cone model is approximately 8,000 to 15,000 cubic yards. Together, Hogan and Houchin represent the largest anticipated shell mound removal volumes in the POCSR inventory.
	3412BPlatforms Habitat (290 ft), Henry (173 ft), and Hillhouse (190 ft) have not been covered by published shell mound surveys. All three are platforms with documented biofouling communities. Shell mounds are anticipated at each location, but no defined dimensional data appears in the reviewed literature.
	3413BHidalgo (430 ft) was surveyed multiple times (1997–2001, 2004–2005), as were Harvest (675 ft, 1997–2000 and 2004), Hermosa (603 ft, 1997–2000 and 2004), and Irene (242 ft, 1997–2001 and 2004–2005). All four were confirmed to have shell mounds through Goddard & Love (2010) surveys. Hermosa exhibits multiple small, poorly defined mounds consistent with its intermediate depth, while Harvest, Hidalgo, and Irene likely have more discrete mound features. Individual dimensional data are not published in the available literature for any of these platforms, and volumes fall within the MEC (2003) range of less than 500 to 12,500 cubic yards.
	3414BTable G-1 shows the consolidated available shell mound data for all 23 POCSR platforms.
	60BTable G1 – POCSR Shell Mound Inventory
	3416BWater Depth (ft)
	3420BEst. Volume (cu yds)
	3421BPrimary Source
	3419BFootprint
	3418BHeight (ft)
	3417BShell Mound 
	3415BPlatform
	3428BGoddard & Love (2010)
	3427BN/D
	3426BN/D
	3425BN/D
	3424BConfirmed
	3423B188
	3422BA
	3435BGoddard & Love (2010)
	3434BN/D
	3433BN/D
	3432BN/D
	3431BConfirmed
	3430B190
	3429BB
	3442BGoddard & Love (2010)
	3441BN/D
	3440BN/D
	3439BN/D
	3438BConfirmed
	3437B192
	3436BC
	3449BGoddard & Love (2010)
	3448BN/D
	3447BN/D
	3446BN/D
	3445BConfirmed
	3444B161
	3443BEdith
	3456BGoddard & Love (2010)
	3455BN/D
	3454BN/D
	3453BN/D
	3452BConfirmed
	3451B265
	3450BEllen
	3463BGoddard & Love (2010)
	3462BN/D
	3461BN/D
	3460BN/D
	3459BConfirmed
	3458B255
	3457BElly
	3470BGoddard & Love (2010)
	3469BN/D
	3468BN/D
	3467BN/D
	3466BConfirmed
	3465B700
	3464BEureka
	3477BMEC/Sea Surveyor (2003)
	3476B~190
	3475BFour discrete mounds; bases 20–70 ft
	3474B2-3
	3473BConfirmed
	3472B739
	3471BGail
	3484BMEC/Sea Surveyor (2003)
	3483BN/D
	3482BCentered on west edge of platform
	3481B~22
	3480BConfirmed
	3479B205
	3478BGilda
	3491BBOEM (2007)
	3490B~4,200
	3489B148 × 207 ft 
	3488B12.8
	3487BConfirmed
	3486B95
	3485BGina
	3498BMEC/Sea Surveyor (2003)
	3497BN/D
	3496BNW corner; portions extending outside platform footprint
	3495BN/D
	3494BConfirmed
	3493B318
	3492BGrace
	3505BNot yet surveyed
	3504BN/D
	3503BN/D
	3502BN/D
	3501BAnticipated
	3500B290
	3499BHabitat
	3512BGoddard & Love (2010)
	3511BN/D
	3510BMultiple small, poorly defined
	3509BN/D
	3508BConfirmed
	3507B1,198
	3506BHarmony
	3519BGoddard & Love (2010)
	3518BN/D
	3517BN/D
	3516BN/D
	3515BConfirmed
	3514B675
	3513BHarvest
	3526BNot yet surveyed
	3525BN/D
	3524BN/D
	3523BN/D
	3522BAnticipated
	3521B173
	3520BHenry
	3533BNot yet surveyed
	3532BN/D
	3531BN/D
	3530BN/D
	3529BAnticipated
	3528B1,075
	3527BHeritage
	3540BGoddard & Love (2010)
	3539BN/D
	3538BMultiple small, poorly defined
	3537BN/D
	3536BConfirmed
	3535B603
	3534BHermosa
	3547BGoddard & Love (2010)
	3546BN/D
	3545BN/D
	3544BN/D
	3543BConfirmed
	3542B430
	3541BHidalgo
	3554BNot yet surveyed
	3553BN/D
	3552BN/D
	3551BN/D
	3550BAnticipated
	3549B190
	3548BHillhouse
	3561BPage & Dugan (OCS 2005-001)
	3560B~8,000–16,000
	3559B256 × 256 ft (78 × 78 m)
	3558B25.6
	3557BConfirmed
	3556B154
	3555BHogan
	3568BGoddard & Love (2010)
	3567BN/D
	3566BMultiple small, poorly defined
	3565BN/D
	3564BConfirmed
	3563B842
	3562BHondo
	3575BPage & Dugan (OCS 2005-001)
	3574B~8,000–15,000
	3573B276 × 276 ft
	3572B20.7
	3571BConfirmed
	3570B163
	3569BHouchin
	3582BGoddard & Love (2010)
	3581BN/D
	3580BN/D
	3579BN/D
	3578BConfirmed
	3577B242
	3576BIrene
	3583BNotes: 
	3584BShell mound volumes in the POCSR inventory have been established through three methods: (1) direct measurement from multibeam bathymetric surveys with volumetric integration, (2) calculation from published physical dimensions using geometric models, and (3) estimation from published literature ranges for platforms with no individual data.
	3585BFor platforms where only height and footprint dimensions are available (Hogan and Houchin), an elliptical cone volume model is applied:
	3586BV = (π/3) × a × b × h
	3587Bwhere a and b are the semi-axes of the elliptical footprint (half of the reported width and length dimensions) and h is the measured mound height. This formula estimates the volume of a perfect cone with an elliptical base and represents an upper bound since actual mounds do not extend to a perfect apex. A range is provided to reflect the uncertainty in mound geometry.
	3588BFor Platform Gail, individual mound volumes are calculated using the same cone formula applied to the four discrete mounds documented by MEC/Sea Surveyor (2003), with each mound modeled as an elliptical cone. The total for all four mounds is approximately 190 cubic yards.
	3589BFor platforms where neither measurements nor dimensions are available, the MEC/Sea Surveyor (2003) range of less than 500 to 12,500 cubic yards is cited as the applicable envelope. The lower end of this range is most likely for deep-water platforms (greater than 600 ft) with multiple small mounds; the upper end applies to shallow-water platforms with significant biofouling.
	3590BThe proposed removal methodology for shell mounds is adapted from similar analysis and evaluations of a platform located in state-waters. While the subject platform is not a POCSR study platform, the project is the most technically current and thoroughly planned shell mound removal effort for a California offshore platform, and its methodology is directly applicable to POCSR platform conditions.
	3591BTwo primary excavation methods are proposed, both deployed from a light derrick barge positioned over the platform site. Both methods discharge excavated material to a sealed hopper barge, which transports the material to an approved port facility for onshore processing and final disposition. The two methods may be used in combination, depending on mound consistency, material composition, and operational efficiency.
	3592BThe first removal method employs a high-capacity submersible dredge pump system (such as the Toyo submersible pump or equivalent) deployed from the light derrick barge by crane to the seafloor surface of the shell mound. The pump system uses a combination of hydraulic agitation and suction to excavate shell material, drill cuttings, and natural sediment from the mound and discharge it as a slurry upward through a flexible hose to the surface, where it is discharged directly into the sealed cargo hold of the hopper barge moored alongside.
	3593BThe submersible dredge pump is lowered to the mound surface and moved systematically across the mound footprint, working from the mound perimeter inward toward the apex. The excavation pattern is directed to expose the underlying seafloor progressively, with the operator monitoring the operation via ROV video feed to confirm clearance and avoid interference with the remaining jacket structure. The pump system is capable of high production rates in unconsolidated shell hash and soft sediment and is particularly well-suited to the biogenic outer layer of the mound.
	3594BAdvantages of the submersible dredge pump approach include:
	3595BLimitations include reduced effectiveness in dense, consolidated drill mud or hardened cuttings layers in the mound interior, and the requirement for careful pump positioning relative to the remaining jacket structure to avoid hose entanglement or equipment damage. The effectiveness of this type of excavation is reduced as water depth increases. This method is not recommended for shell mound removals in greater than 300FSW.
	3596BThe second removal method uses an environmental clamshell bucket (also known as an environmental clam bucket) suspended from the crane on the light derrick barge to mechanically excavate shell mound material. Environmental clamshell buckets are specially designed for dredging in sensitive environments: they feature closed, watertight jaws that seal tightly upon closure, preventing release of the captured material and minimizing turbidity by containing the excavated material within the bucket during the full lift cycle.
	3597BThe bucket is lowered to the mound surface, closed to capture a quantity of shell, sediment, and drill-mud material, raised to the surface, swung over the cargo hold of the hopper barge, and then opened to discharge the material. Environmental clamshell buckets are available in a range of capacities, and the appropriate size is selected based on the mound material consistency, the hopper barge and deck barge configuration.
	3598BAdvantages of the environmental clamshell bucket approach include:
	3599BLimitations include lower production rates compared to the pump system, greater sensitivity to sea state, and potential for incomplete capture in very coarse, loose shell material.
	3600BBoth removal methods require a light derrick barge as the primary work platform, anchored in four-point mooring depending on water depth and vessels selected. The light derrick barge provides the crane capacity needed to deploy the dredge pump system or clamshell bucket and to reposition equipment across the mound footprint. A sealed hopper barge is moored alongside the derrick barge to receive the excavated material and accompanying seawater.
	3601BThe typical marine spread for a shell mound removal operation would include:
	3602BOnce the hopper barge cargo hold is filled with excavated shell mound material and accompanying seawater, the barge is sealed and towed by tugboat to the designated port facility. Natural separation of the shell and sediment material from the captured seawater begins during transit: the denser solids settle to the bottom of the cargo hold, and a layer of relatively clear seawater overlies the settled material upon arrival at the port.
	3603BAt the receiving port facility, the following processing sequence is executed:
	3604BThe most significant environmental risk associated with shell mound removal is the disruption of contaminated sediments from the drill-mud-and-cuttings core into the water column during excavation. Both the U.S. Army Corps of Engineers and the Central Coast Regional Water Quality Control Board raised formal concerns about this risk during the 2003 EIR/EA review process for the 4H platform mounds, noting that clamshell dredging can generate turbidity plumes and suspend PCBs, metals, and PAHs that have otherwise remained sequestered in the mound for decades.
	3605BThe use of environmental clamshell buckets, which close tightly prior to lifting, substantially reduces the turbidity generation compared to open-jaw dredge operations. The submersible dredge pump method, while more efficient volumetrically, may generate a more continuous turbidity plume at the excavation face.
	3606BThe cost model is derived from similar shell mound removal work being assessed and evaluated for a platform in 211FSW and with 7,888 cubic yards of a biomass to be removed.  Table G-3 below provides a range of volumes; high, medium, low for each shell mound.  This volume is the basis for removal cost estimates.  The estimated durations and cost ranges are shown in Table G-2.
	61BTable G2 – Shell Mound Removal Volume
	3617BEst. Volume High
	3615BEst. Volume Med.
	3613BEst. Volume Low
	3609BWater Depth
	3611BShell Mound
	3607BPlatform
	3612BPresent
	3608BName
	3618B(cubic yards)
	3616B(cubic yards)
	3614B(cubic yards)
	3610B(ft)
	3624B12,500
	3623B6,000
	3622B3,000
	3621BConfirmed – MEC
	3620B188
	3619BA
	3630B12,500
	3629B6,000
	3628B3,000
	3627BConfirmed – MEC
	3626B190
	3625BB
	3636B12,500
	3635B6,000
	3634B3,000
	3633BConfirmed – MEC
	3632B192
	3631BC
	3642B12,500
	3641B8,000
	3640B4,000
	3639BConfirmed – MEC
	3638B161
	3637BEdith
	3648B6,000
	3647B3,000
	3646B1,500
	3645BConfirmed – MEC
	3644B265
	3643BEllen
	3654B6,000
	3653B3,000
	3652B1,500
	3651BConfirmed – MEC
	3650B255
	3649BElly
	3660B2,000
	3659B750
	3658B300
	3657BConfirmed – MEC
	3656B700
	3655BEureka
	3666B250
	3665B190
	3664B150
	3663BConfirmed – Measured
	3662B739
	3661BGail
	3672B8,000
	3671B5,000
	3670B2,500
	3669BConfirmed – Partial Dims
	3668B205
	3667BGilda
	3678B4,200
	3677B4,200
	3676B4,200
	3675BConfirmed – Measured
	3674B95
	3673BGina
	3684B6,000
	3683B3,000
	3682B1,500
	3681BConfirmed – Partial Dims
	3680B318
	3679BGrace
	3690B6,000
	3689B3,500
	3688B1,500
	3687BAnticipated – No Survey
	3686B290
	3685BHabitat
	3696B750
	3695B300
	3694B100
	3693BConfirmed – Small Mounds
	3692B1,198
	3691BHarmony
	3702B2,500
	3701B1,000
	3700B300
	3699BConfirmed – MEC
	3698B675
	3697BHarvest
	3708B12,500
	3707B8,000
	3706B4,000
	3705BAnticipated – No Survey
	3704B173
	3703BHenry
	3714B750
	3713B300
	3712B100
	3711BAnticipated – No Survey
	3710B1,075
	3709BHeritage
	3720B1,500
	3719B750
	3718B300
	3717BConfirmed – Small Mounds
	3716B603
	3715BHermosa
	3726B3,000
	3725B1,500
	3724B750
	3723BConfirmed – MEC
	3722B430
	3721BHidalgo
	3732B12,500
	3731B6,000
	3730B3,000
	3729BAnticipated – No Survey
	3728B190
	3727BHillhouse
	3738B16,000
	3737B12,000
	3736B8,000
	3735BConfirmed – Measured
	3734B154
	3733BHogan
	3744B1,000
	3743B500
	3742B200
	3741BConfirmed – Small Mounds
	3740B842
	3739BHondo
	3750B15,000
	3749B11,500
	3748B8,000
	3747BConfirmed – Partial Dims
	3746B163
	3745BHouchin
	3756B6,000
	3755B3,000
	3754B1,500
	3753BConfirmed – MEC
	3752B242
	3751BIrene
	62BTable G3 – Shell Mound Removal Duration and Cost Estimate Range
	3763BRemoval Duration
	3761BRemoval Duration
	3759BRemoval Duration
	3769BRemoval Cost
	3767BRemoval Cost
	3765BRemoval Cost
	3757BPlatform
	3764BHigh (in Days)
	3762BMed. (in Days)
	3760BLow (in Days)
	3758BName
	3770BHigh
	3768BMed.
	3766BLow
	3777B$6,590,700
	3776B$3,387,500
	3775B$1,811,300
	3774B32
	3773B16
	3772B8
	3771BA
	3784B$6,590,700
	3783B$3,387,500
	3782B$1,811,300
	3781B32
	3780B16
	3779B8
	3778BB
	3791B$6,590,700
	3790B$3,387,500
	3789B$1,811,300
	3788B32
	3787B16
	3786B8
	3785BC
	3798B$6,590,700
	3797B$4,385,400
	3796B$2,389,700
	3795B32
	3794B21
	3793B11
	3792BEdith
	3805B$3,387,500
	3804B$1,811,300
	3803B$1,182,100
	3802B16
	3801B8
	3800B5
	3799BEllen
	3812B$3,387,500
	3811B$1,811,300
	3810B$1,182,100
	3809B16
	3808B8
	3807B5
	3806BElly
	3819B$1,391,800
	3818B$1,106,100
	3817B$1,060,400
	3816B6
	3815B5
	3814B5
	3813BEureka
	3826B$1,055,400
	3825B$1,049,300
	3824B$1,045,200
	3823B5
	3822B5
	3821B5
	3820BGail
	3833B$4,385,400
	3832B$2,809,100
	3831B$1,601,500
	3830B21
	3829B13
	3828B7
	3827BGilda
	3840B$2,410,000
	3839B$2,410,000
	3838B$2,410,000
	3837B11
	3836B11
	3835B11
	3834BGina
	3847B$3,387,500
	3846B$1,811,300
	3845B$1,182,100
	3844B16
	3843B8
	3842B5
	3841BGrace
	3854B$3,387,500
	3853B$2,021,000
	3852B$1,182,100
	3851B16
	3850B9
	3849B5
	3848BHabitat
	3861B$1,106,100
	3860B$1,060,400
	3859B$1,040,100
	3858B5
	3857B5
	3856B5
	3855BHarmony
	3868B$1,601,500
	3867B$1,131,400
	3866B$1,060,400
	3865B7
	3864B5
	3863B5
	3862BHarvest
	3875B$6,590,700
	3874B$4,385,400
	3873B$2,389,700
	3872B32
	3871B21
	3870B11
	3869BHenry
	3882B$1,106,100
	3881B$1,060,400
	3880B$1,040,100
	3879B5
	3878B5
	3877B5
	3876BHeritage
	3889B$1,182,100
	3888B$1,106,100
	3887B$1,060,400
	3886B5
	3885B5
	3884B5
	3883BHermosa
	3896B$1,811,300
	3895B$1,182,100
	3894B$1,106,100
	3893B8
	3892B5
	3891B5
	3890BHidalgo
	3903B$6,590,700
	3902B$3,387,500
	3901B$1,811,300
	3900B32
	3899B16
	3898B8
	3897BHillhouse
	3910B$8,376,700
	3909B$6,381,000
	3908B$4,385,400
	3907B41
	3906B31
	3905B21
	3904BHogan
	3917B$1,131,400
	3916B$1,080,700
	3915B$1,050,300
	3914B5
	3913B5
	3912B5
	3911BHondo
	3924B$7,957,300
	3923B$6,171,300
	3922B$4,385,400
	3921B39
	3920B30
	3919B21
	3918BHouchin
	3931B$3,387,500
	3930B$1,811,300
	3929B$1,182,100
	3928B16
	3927B8
	3926B5
	3925BIrene
	3938B$89,996,800
	3937B$58,134,900
	3936B$39,180,40
	3935B430
	3934B272
	3933B179
	3932BTotals
	3939BDue to the various assumptions, limited data, technical, and methodological precedents related to shell mound removal, a confidence range has been established.  The basis for volumetric estimate is used to determine the confidence level.  
	3940BConfidence Intervals:
	63BTable G4 – Shell Mound Volume Calculation Confidence
	3944BConfidence
	3943BVolume Estimate Basis
	3942BWater Depth (ft)
	3941BPlatform
	3948BLow-Medium – MEC range only
	3947BMEC (2003) range; Goddard & Love (2010); depth-analogous to Platforms B & C
	3946B188
	3945BA
	3952BLow-Medium – MEC range only
	3951BMEC (2003) range; Goddard & Love (2010); depth-analogous to Platforms A & C
	3950B190
	3949BB
	3956BLow-Medium – MEC range only
	3955BMEC (2003) range; Goddard & Love (2010)
	3954B192
	3953BC
	3960BLow-Medium – MEC range only
	3959BMEC (2003) range; Goddard & Love (2010); depth-analogous to Houchin (163 ft)
	3958B161
	3957BEdith
	3964BLow-Medium – MEC range only
	3963BMEC (2003) range; Goddard & Love (2010); moderate depth
	3962B265
	3961BEllen
	3968BLow-Medium – MEC range only
	3967BMEC (2003) range; Goddard & Love (2010); depth-analogous to Ellen (265 ft)
	3966B255
	3965BElly
	3972BLow-Medium – MEC range only
	3971BMEC (2003) range; Goddard & Love (2010); deep – smaller mounds expected
	3970B700
	3969BEureka
	3976BHigh – measured dimensions
	3975BMEC/Sea Surveyor (2003): four small discrete mounds; volume calculated ~190 cu yds
	3974B739
	3973BGail
	3980BMedium – partial survey data
	3979BMEC (2003): ~22 ft mound height confirmed; footprint inferred; Goddard & Love (2010)
	3978B205
	3977BGilda
	3984BHigh – measured dimensions
	3983BBOEM (2007): measured volume 4,200 cu yds; Page & Dugan, OCS Study MMS 2005-001
	3982B95
	3981BGina
	3988BMedium – partial survey data
	3987BMEC (2003): NW-corner mound noted; extends beyond platform footprint; MEC range
	3986B318
	3985BGrace
	3992BLow – no survey data; analogy only
	3991BNo survey; inferred from depth; gas-only platform (minimal drill cuttings expected)
	3990B290
	3989BHabitat
	3996BLow-Medium – deep, small mounds
	3995BMEC (2003): multiple small poorly defined mounds; very deep – minimal biofouling
	3994B1,198
	3993BHarmony
	4000BLow-Medium – MEC range only
	3999BMEC (2003) range; Goddard & Love (2010); deep platform
	3998B675
	3997BHarvest
	4004BLow – no survey data; analogy only
	4003BNo survey; inferred from depth; comparable to Edith (161 ft) and Houchin (163 ft)
	4002B173
	4001BHenry
	4008BLow – no survey data; analogy only
	4007BNo survey; very deep; inferred analogous to Harmony (1,198 ft)
	4006B1,075
	4005BHeritage
	4012BLow-Medium – deep, small mounds
	4011BMEC (2003): multiple small poorly defined mounds; deep platform
	4010B603
	4009BHermosa
	4016BLow-Medium – MEC range only
	4015BMEC (2003) range; Goddard & Love (2010); moderate-deep
	4014B430
	4013BHidalgo
	4020BLow – no survey data; analogy only
	4019BNo survey; inferred from depth; depth-analogous to Platform C (192 ft)
	4018B190
	4017BHillhouse
	4024BHigh – measured dimensions
	4023BPage & Dugan, OCS Study MMS 2005-001; measured dimensions 256×256 ft footprint
	4022B154
	4021BHogan
	4028BLow-Medium – deep, small mounds
	4027BMEC (2003): multiple small poorly defined mounds; very deep platform
	4026B842
	4025BHondo
	4032BMedium – partial survey data
	4031BPage & Dugan, OCS Study MMS 2005-001; measured dimensions 276×276 ft footprint
	4030B163
	4029BHouchin
	4036BLow-Medium – MEC range only
	4035BMEC (2003) range; Goddard & Love (2010); moderate depth
	4034B242
	4033BIrene
	4037BThe figures in this appendix show a comparison in total costs by study year, campaign summaries, and phase specific cost visualizations.
	4038B/
	64BFigure H1 – Cost of Decommissioning by Phase by Study Year
	65BFigure H-2 – Cost of Decommissioning Tasks by Study Year – Platform A
	4039B/
	 66BFigure H3 – Cost of Decommissioning Tasks by Study Year - Platform B
	4040B/
	67BFigure H4 – Cost of Decommissioning Tasks by Study Year - Platform C
	68B/
	69BFigure H5 – Cost of Decommissioning Tasks by Study Year - Platform Edith
	70B/
	71BFigure H6 – Cost of Decommissioning Tasks by Study Year - Platform Ellen
	72B/
	73BFigure H7 – Cost of Decommissioning Tasks by Study Year - Platform Elly
	74B/
	75BFigure H8 – Cost of Decommissioning Tasks by Study Year – Platform Eureka
	76B/
	77BFigure H9 – Cost of Decommissioning Tasks by Study Year - Platform Gail
	78B/
	79BFigure H10 – Cost of Decommissioning Tasks by Study Year - Platform Gilda
	80B/
	81BFigure H11 –Cost of Decommissioning Tasks by Study Year - Platform Gina
	82B/
	83BFigure H12 – Cost of Decommissioning Tasks by Study Year - Platform Grace
	84B/
	85BFigure H13 – Cost of Decommissioning Tasks by Study Year - Platform Habitat
	86B/
	87BFigure H14 – Cost of Decommissioning Tasks by Study Year - Platform Harmony
	88B/
	89BFigure H15 – Cost of Decommissioning Tasks by Study Year - Platform Harvest
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