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December 22, 2023 

Jennifer Lucchesi 
California State Lands Commission 
100 Howe Avenue, Suite 100 South 
Sacramento, California 95825 

Dear Jennifer Lucchesi: 

In accordance with the request of the California State Lands Commission (Commission), we 
have undertaken a cost study, pursuant to Assembly Bill Number 2257 (AB 2257), to evaluate 
the fiscal impact of a voluntary relinquishment of lease interests in actively producing oil and gas 
leases located in state waters offshore California. 

We will deliver our findings related to this cost study in two reports.  This preliminary status 
update covers the work we have completed to date. The estimates contained in this report 
should be considered preliminary and are intended to facilitate interim review and feedback by 
stakeholders; we expect additional data to become available over the course of the next 
year, and these data may impact the technical and economic estimates contained herein. In 
the final report, scheduled for release in December 2024, we will present the full results of the 
cost study, including all of our findings and recommendations. 

As shown in the Table of Contents, this status update includes an outline of the study; 
identified data gaps; our preliminary analysis, conclusions, and recommendations; and a 
summary of public comments received by the Commission.  

This status update is intended solely for use by the Commission to satisfy its obligation to provide 
a status update to the Governor and Legislature of California pursuant to AB 2257. Netherland, 
Sewell & Associates, Inc. (NSAI) disclaims all responsibility for the use of or reliance on this 
report by any other parties or for any other purpose. This document is a preliminary status 
update, and all of the estimates contained herein are subject to change.  As in all aspects of oil 
and gas evaluation, there are uncertainties inherent in the interpretation of engineering and 
geoscience data; therefore, our conclusions necessarily represent only informed professional 
judgment. NSAI performs consulting petroleum engineering services under Texas Board of 
Professional Engineers Registration No. F-2699. 

Sincerely, 

 

 
Joseph M. Mello, P.E. 125699 
Vice President 

JMM:NFH 
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PRELIMINARY STATUS UPDATE 
ASSEMBLY BILL 2257 COST STUDY 

STATE WATERS OFFSHORE CALIFORNIA 

1.0  EXECUTIVE  SUMMARY  

The California State Lands Commission (Commission) has contracted Netherland, 
Sewell & Associates, Inc. (NSAI) to perform a cost study on the voluntary 
relinquishment of lease interests in actively producing oil and gas leases located in state 
waters offshore California, as required by Assembly Bill 2257 (AB 2257). 

This preliminary status update, presented at the end of the first year in this two-year 
study, includes an outline of the study as well as NSAI's preliminary analysis, 
conclusions, and recommendations. 

1.1  SUMMARY OF PROGRESS ON MAJOR TASKS  

We have made substantial progress on our estimates of reserves and on our economic 
evaluation of the properties.  We have also estimated the reasonably anticipated 
unrealized state revenues using these preliminary reserves estimates. We have 
performed well-by-well analysis to forecast future production on all currently producing 
wells based on well data and historical production data. We have also estimated future 
production from non-producing zones and undeveloped wells based on the 
development plans presented to us by the lessees. We have built cash flow models to 
generate preliminary estimates of the proved and probable oil and gas reserves, the 
expected remaining life, and the future net revenue, exclusive of decommissioning 
costs, for each of the 11 actively producing leases included in this study. As detailed 
further in Section 2.2, these 11 offshore leases (and associated surface leases) have 
been grouped into five lease areas for the purposes of this cost study.  Each lease area 
represents a distinct area of operation that should be considered as a unit because of 
common infrastructure and ownership interests.  The five lease areas are Belmont 
Offshore (186), Belmont Offshore (Esther), Huntington Beach (Eva), Huntington Beach 
(Near Shore), and West Montalvo. 

Section 7 includes a discussion of our economic evaluation and reserves estimation 
methodology along with our preliminary estimates of the reasonably anticipated 
unrealized state revenues and other related values.  We will update these preliminary 
estimates with the latest available data in the summer of 2024 before issuing our final 
report in December 2024. 

We have also made substantial progress toward estimating the lessees' 
decommissioning and restoration costs. NSAI subcontracted the aspects of the study 
related to the decommissioning cost estimates to TSB Offshore, Inc. (TSB).  TSB has 
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reviewed data provided by the Commission, conducted site visits, and prepared 
preliminary estimates of decommissioning costs for each of the actively producing 
leases included in this study.  These estimates, which include the costs to 
decommission the wells, pipelines, platforms, and onshore facilities, are presented in 
Section 8. TSB will refine these estimates for the final report with a probabilistic 
analysis and will add additional components to their analysis, including the costs for 
environmental assessments, material disposal, and potential savings from grouping 
decommissioning activities into multi-asset campaigns. 

1.2 PRELIMINARY RESULTS 

1.2.1 Reasonably Anticipated  Unrealized State Revenues  

The preliminary estimates of reasonably anticipated unrealized state revenues shown 
herein are based on our preliminary estimates of proved plus probable (2P) reserves 
and revenue, as of December 31, 2024, to the State of California royalty interest in each 
lease area, plus rental fees associated with the mineral and surface leases. The 
following table presents our estimates of the reasonably anticipated unrealized state 
revenues by lease area: 

Lease Area 
Unrealized State 
Revenues (M$) 

Belmont Offshore (186) 20,048.1 

Belmont Offshore (Esther) 39,150.0 

Huntington Beach (Eva) 72,192.1 

Huntington Beach (Near Shore) 322,332.2 

West Montalvo 4,545.2 

1.2.2 Preliminary Decommissioning Cost Estimates  

TSB's preliminary decommissioning cost estimates by lease area are as follows: 

Lease Area 
Decommissioning 

Cost (M$) 

Belmont Offshore (186) 11,900.0 

Belmont Offshore (Esther) 80,000.0 

Huntington Beach (Eva) 79,300.0 

Huntington Beach (Near Shore) 197,600.0 

West Montalvo 7,000.0 
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2.0 INTRODUCTION 

2.1  BACKGROUND AND PURPOSE OF THE STUDY  

The Commission is responsible for managing approximately four million acres of tide 
and submerged lands and the beds of navigable rivers, streams, lakes, bays, estuaries, 
inlets, and straits.  These lands, referred to as sovereign or Public Trust lands, stretch 
from the Klamath River and Goose Lake in the north to the Tijuana Estuary in the south, 
and from three miles offshore the Pacific Coast in the west to the Colorado River and 
Lake Tahoe in the east, and include California's two longest rivers, the Sacramento and 
San Joaquin. Prior to the passage of the California Coastal Sanctuary Act of 1994 
(which prohibited new offshore oil and gas leases in California state waters), the 
Commission was the agency responsible for leasing properties in waters offshore 
California for oil and gas production; it remains the agency responsible for managing the 
remaining offshore oil and gas leases. As of October 2023, there are 11 actively 
producing offshore oil and gas leases in state waters. The active oil and gas leases are 
Lease Numbers 91, 163, 186, 392, 425, 426, 735, 3033, 3095, 3314, and 3413. Three 
surface leases, Lease Numbers 3116, 3394, and 5663, authorize the use of lands for 
pipelines and electrical conduits associated with the producing oil and gas leases. 

AB 2257, which is part of the state's efforts to address climate change and protect its 
coastal economy, requires the Commission to develop a cost study that evaluates the 
fiscal impact of a voluntary relinquishment of lease interests in actively producing 
offshore oil and gas leases in state waters. The Commission has contracted NSAI to 
perform this cost study. 

There are two primary objectives of the cost study: 

1. To perform a comprehensive economic evaluation and develop estimates of
reserves and future net revenue for the 11 producing leases.

2. To estimate the lessee's decommissioning and restoration costs for each lease,
including the three surface leases.

NSAI subcontracted the aspects of the study related to the decommissioning cost 
estimates to TSB because of TSB's expertise in the subject matter and past work 
estimating decommissioning costs offshore California. 

The findings of this cost study will be delivered in two reports. The first is this 
preliminary status update, which includes an outline of the study; identified data gaps; 
NSAI's preliminary analysis, conclusions, and recommendations; and a summary of 
public comments received by the Commission. The final report, scheduled for release 
in December 2024, will present the full results of the cost study, including all of NSAI's 
findings and recommendations. 
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2.2  DESCRIPTION OF THE LEASE  AREAS  

From a practical perspective, certain leases cannot be evaluated independently.  For 
example, the lessee of Lease Number 3413 would not have a practical way to continue 
production without the platform, facilities, and economy of scale associated with Lease 
Numbers 3033 and 3116.  Therefore, for the purposes of this cost study, the 11 offshore 
leases (and associated surface leases) have been grouped into five lease areas, each 
of which represents a distinct area of operation that should be considered as a unit 
because of common infrastructure and ownership interests. 

2.2.1 Belmont Offshore (186) Lease Area  

Belmont Offshore Field is an  oil field located in the Pacific Ocean in  state waters 
offshore California, approximately 1.5  miles southwest of Seal Beach, as shown on the  
location map in Figure  2.3.1.  It was discovered in 1948 and is covered by Lease  
Numbers  186 and  3095.  For the  purposes of this cost study, the Belmont Offshore 
(186) Lease  Area includes the  portion of Belmont Offshore Field that  underlies Lease 
Number 186.  This lease produced from 1954 until 1994, when  the  wells and  original
artificial island (called  Belmont Island) were decommissioned.   Redevelopment of this
lease  area  began in 2005 with  production via  directionally drilled wells based on Island 
Chaffee, which is located within the Long  Beach Unit section  of Wilmington Field.  The 
lease  area is currently leased to  and operated by California Resources Corporation 
(CRC).  The leasing and operation of Lease Number 186 only requires CRC to assume 
responsibility for decommissioning  the wells on Island Chaffee that  have  produced from 
Lease Number 186.  It  is our understanding that CRC bears no responsibility for
decommissioning the facilities located on Island Chaffee. 

2.2.2 Belmont Offshore (Esther)  Lease Area   

Platform Esther is located in Belmont Offshore Field approximately 1.5 miles offshore in 
approximately 30 feet of water.  For the purposes of this cost study, the Belmont 
Offshore (Esther) Lease Area includes the portion of Belmont Offshore Field covered by 
Lease Number 3095 as well as a surface lease (Lease Number 3394) that covers the 
right-of-way used by the pipelines and electrical conduit connecting Platform Esther to 
shore. The lease area is leased to and operated by Dos Cuadras Offshore Resources, 
LLC (DCOR). 

2.2.3 Huntington  Beach (Eva) Lease Area  

Huntington Beach Field is an oil field located in Orange County, California, as shown on 
the location map in Figure 2.3.1. It extends from the coastal lands of the city of 
Huntington Beach out to nearly three miles offshore in California state waters. The 
onshore portion of the field was discovered in 1920, and production first extended 
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offshore in 1942. Platform Eva is located in Huntington Beach Field approximately 
2.25 miles offshore in approximately 58 feet of water.  For the purposes of this cost 
study, the Huntington Beach (Eva) Lease Area includes two oil and gas leases (Lease 
Numbers 3033 and 3413) that are produced via wells drilled from Platform Eva as well 
as a surface lease (Lease Number 3116) that covers the right-of-way used by the 
pipelines and power cable connecting Platform Eva to shore.  The lease area is 
currently leased to and operated by DCOR. 

2.2.4 Huntington  Beach (Near Shore)  Lease Area  

For the purposes of this cost study, the Huntington Beach (Near Shore) Lease Area 
includes five offshore oil and gas leases (Lease Numbers 91, 163, 392, 425, and 426) 
as well as Lease Number 5663, a pipeline right-of-way lease. The oil and gas leases 
are produced from onshore wells drilled directionally and offshore wells drilled from 
Platform Emmy, which is located approximately one mile offshore in approximately 
45 feet of water. Since 1995, the royalties for these five leases have been aggregated 
in the Commission's internal accounting records onto a single entity, Lease 
Number 7820; therefore, we include the royalties reported for Lease Number 7820 in 
this cost study for the purposes of tabulating historical state revenues. The oil and gas 
leases in the Huntington Beach (Near Shore) Lease Area are currently leased to and 
operated by CRC. The surface lease is leased to and operated by SoCal Holding, LLC, 
a subsidiary of CRC. 

It is our understanding that certain wells located onshore, producing from onshore oil 
and gas leases known as the Bolsa Leases, share common onshore infrastructure with 
the five offshore leases included in the Huntington Beach (Near Shore) Lease Area. 
According to CRC, decommissioning the onshore facilities associated with the offshore 
oil and gas leases would necessitate the cessation of production from the impacted 
onshore leases as well. Although these wells are not part of the leases specifically 
included in the study required by the AB 2257 legislation, we have evaluated the Bolsa 
Leases and have considered their future net revenue in our determination of the 
Huntington Beach (Near Shore) Lease Area's economic limit. 

2.2.5 West Montalvo  Lease  Area  

West Montalvo Field is an oil field located in Ventura County, California, as shown on 
the location map in Figure 2.3.2. It extends from an onshore portion into California state 
waters; all production comes from wells based onshore. For the purposes of this cost 
study, the West Montalvo Lease Area includes the offshore portion of the field on Lease 
Numbers 735 and 3314. West Montalvo Field is currently operated by California 
Natural Resources Group (CalNRG) on behalf of the lessee, CRC. It is our 
understanding that the Commission is currently reviewing an application from CRC to 
assign the leases to CalNRG. Details regarding the current arrangement between 
CalNRG and CRC are not available; therefore, for the purposes of this status update, 
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we continue to refer to the lessee's interest as the CRC interest, notwithstanding any 
separate contractual arrangements that may exist that transfer some or all of the costs 
and revenues of the lease from CRC to CalNRG. 
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3.0     PROPOSED OUTLINE OF THE COST STUDY ELEMENTS 

The Commission has organized the cost study into a series of tasks in support of the 
primary objectives described in Section 2.1. For this preliminary status update, we 
present our findings from several of the tasks, based on the data available and analysis 
completed at the time of preparation.  Our final report, scheduled for publication in 
December 2024, will present our complete findings on all of the cost study tasks and 
objectives, including updates to our preliminary findings based on data that become 
available in the interim. 

We propose that the 2024 final cost study include the following elements: 

1. A table of contents, including a list of appendices.

2. An executive summary.

3. An introduction covering the cost study background and objectives.

4. Our analysis of the expected duration of oil production at the time of leasing.

5. A summary of the state revenues received to date.

6. Our estimates of the expected remaining life of each lease area based on proved
reserves.

7. Our estimates of reasonably anticipated unrealized lessee revenues and profits.

8. Our estimates of reasonably anticipated unrealized state revenues.

9. A qualitative discussion of the potential impacts of Senate Bill 1137 (Gonzalez,
Chapter 365, Statutes of 2022) on the estimates of reserves and future revenues.

10. Our estimates of lessees' decommissioning and restoration costs.
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4.0   SUMMARY OF PUBLIC COMMENTS RECEIVED BY THE COMMISSION 

The Commission held a public hearing regarding the AB 2257 cost study on 
December 5, 2023, and received verbal and written public comments. 
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5.0  IDENTIFIED DATA GAPS  

5.1  EXPECTED DURATION OF PRODUCTION AT TIME OF LEASING  

Documents from the time of leasing indicating expectations of the duration of production 
from the leases are absent from public data sources and the internal records of the 
Commission that NSAI reviewed. If the Commission requires this information to be 
included in the final report, the Commission will need to provide data that would allow us 
to make this determination. However, we believe that expected production duration 
estimates from the time of leasing, more than fifty years out of date, would have very 
limited usefulness in achieving the core objectives of the cost study.  Therefore, we 
recommend that the Commission limit discussion of this topic in the final report to a 
comment regarding the lack of available data. 

5.2  OIL AND GAS LEASE  RENT REVENUES  

There are minor gaps in the historical rent revenue data in the Commission's dataset. 
Based on a discussion with Commission staff, we understand that these rental fees 
were likely to have been received, although confirmation would require a search for 
accounting records.  The value of these rent payments is very small in comparison to 
the royalties, for which full records were available. Therefore, we conclude that a 
search for accounting records would not materially change the results of this cost study. 
We recommend proceeding under the assumption that historical rent has been paid as 
required under the lease agreements, with no further action needed. 

5.3  BELMONT OFFSHORE (186) LEASE AREA  FIRM DEVELOPMENT PLANS  

We received various development scenario maps from CRC but could not clarify CRC's 
firm development plans in time to include all of the potential opportunities identified by 
CRC in this preliminary status update. If we can clarify the firm development plans for 
these properties, we may include additional non-producing or undeveloped reserves for 
the Belmont Offshore (186) Lease Area in our final report. 

5.4  HUNTINGTON BEACH (NEAR SHORE)  LEASE AREA  FIRM DEVELOPMENT PLANS  

We have not yet received firm development plans directly from CRC for the timing of 
future drilling. For the purposes of this preliminary status update, we have included 
undeveloped locations assuming a drilling pace of approximately five wells per year, 
similar to the average pace of the past nine years.  We have assumed that lower water 
cut locations would be drilled first. If more data become available regarding CRC's 
near-term development plans, we may modify our classification of some or all of the 
undeveloped locations in our final report. 
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5.5  PLATFORM EVA RESTART  

DCOR has indicated that they expect to achieve all regulatory approvals and restart 
Platform Eva in 2024 after rerouting production to Platform Edith, located in federal 
waters. We understand that the required infrastructure is already in place and startup is 
pending regulatory approvals.  Because the restart date falls before the effective date of 
our report, our estimates in this preliminary status update reflect Platform Eva being 
online, and the existing well stock is subcategorized as developed producing.  However, 
at the current time, not all regulatory approvals have been granted and the platform is 
idle. We will need to evaluate the actual situation closer to the effective date and make 
a final determination of reserves classification at that time. 

5.6  WEST MONTALVO LEASE  AREA  LEASE OPERATING STATEMENTS  

Because of the pending assignment of the West Montalvo Field state leases to 
CalNRG, CRC was not able to provide lease operating data beyond 2021. The data 
CRC did provide appeared to be a combination of costs for the state offshore leases 
and other onshore production. We used the data available, covering 2018 to 2021, and 
our knowledge of similar operations to estimate the operating expenses for the West 
Montalvo Lease Area. However, lease operating statements covering a more recent 
12-month period and limited to the state leases in question would improve the accuracy 
of our operating expense estimates. 

5.7  WEST MONTALVO  LEASE  AREA  FIRM DEVELOPMENT  PLANS  

We have not received firm future development plans from CRC or CalNRG for the West 
Montalvo Lease Area.  Therefore, we have not included any non-producing or 
undeveloped reserves in our estimates in this preliminary status update.  Should 
sufficient data become available, we may include such subcategories in the final report. 
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6.0  STATE REVENUES RECEIVED TO DATE  

As specified by the Commission, we have reviewed and tabulated the historical revenue 
data provided by the Commission. As discussed in Section 5.2, there are minor gaps in 
historical rent revenue data in the Commission's dataset. We have assumed that the 
rent fees during those gap periods were paid to the State of California as required under 
the leases. 

Cumulative royalty and rent revenue received by the State of California through 
December 31, 2022, for each lease area is shown in the following table: 

Lease Area Lessee 
Cumulative 

Revenue (M$) 

Belmont Offshore (186) CRC 137,267.1 

Belmont Offshore (Esther) DCOR 94,133.6 

Huntington Beach (Eva) DCOR 180,838.0 

Huntington Beach (Near Shore) CRC 827,237.3 

West Montalvo CRC 53,696.8 

More detailed tables of annual historical revenue by lease area and by lease are shown 
in Figures 6.1.1 through 6.1.3. 
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7.0    

7.1   

PRELIMINARY ESTIMATES OF RESERVES AND FUTURE REVENUE 

The first objective of the cost study is to perform a comprehensive economic evaluation 
and estimate the total proved and 2P reserves for all 11 actively producing oil and gas 
leases in California state waters.  We have estimated the proved and probable reserves 
and future revenue, as of December 31, 2024, to the State of California interest in the 
oil and gas properties located on these leases and the associated surface leases. 
From these reserves estimates, we derived estimates of the economic life, reasonably 
anticipated unrealized lessee revenues and profits, and reasonably anticipated 
unrealized state revenues for each lease area. 

We completed our preliminary evaluation of reserves on October 16, 2023, based on 
data available through mid-2023. In 2024, after we receive additional data, we will 
update these preliminary estimates as well as our estimates of economic life, revenues, 
and profits, for our final report. 

These preliminary estimates have been prepared using price and cost parameters 
specified by the Commission, as discussed later in Section 7.2.  The reserves 
estimates in this report have been prepared in accordance with the definitions and 
guidelines set forth in the 2018 Petroleum Resources Management System (PRMS) 
approved by the Society of Petroleum Engineers (SPE) except that, as specified by the 
Commission, decommissioning costs have not been included in our estimates of future 
net revenue. Definitions are presented in Appendix 1. 

RESERVES OVERVIEW 

Reserves are those quantities of petroleum anticipated to be commercially recoverable 
from known accumulations by application of development projects from a given date 
forward under defined conditions.  Reserves must be discovered, recoverable, 
commercial, and remaining as of the evaluation date based on the planned 
development projects to be applied.  Proved reserves are those quantities of oil and gas 
that, by analysis of engineering and geoscience data, can be estimated with reasonable 
certainty to be commercially recoverable; probable and possible reserves are those 
additional reserves that are sequentially less certain to be recovered than proved 
reserves. 

The oil volumes shown include crude oil and condensate.  Oil and natural gas liquids 
(NGL) volumes are expressed in thousands of barrels (MBBL); a barrel is equivalent to 
42 United States gallons.  Gas volumes are expressed in millions of cubic feet (MMCF) 
at standard temperature and pressure bases. 

Reserves categorization conveys the relative degree of certainty; reserves 
subcategorization is based on development and production status. The reserves 
subcategorizations in this preliminary status update are based on the development plan 
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timing provided to us by the operators of the properties and are relative to the effective 
date of the reserves estimates, which is more than one year from the date of this status 
update. If the development plans are not executed as presented by the lessees before 
the effective date, certain reserves tentatively classified herein as developed producing 
may be recategorized as non-producing or undeveloped in our final report, or they may 
be reclassified as contingent resources and removed from our final report altogether. 
The estimates of reserves and future revenue included herein have not been adjusted 
for risk.  These estimates do not include any value that could be attributed to interests in 
undeveloped acreage beyond those tracts for which undeveloped reserves have been 
estimated. 

7.2  DATA AVAILABLE  

For the purposes of this status update, we used technical and economic data including, 
but not limited to, well logs, geologic maps, production data, historical price and cost 
information, and property ownership interests. 

The data used in our estimates were obtained from the Commission, CRC, DCOR, 
public data sources, and the nonconfidential files of NSAI and were accepted as 
accurate. Supporting work data are on file in our office. We have not examined the 
titles to the properties or independently confirmed the actual degree or type of interest 
owned. 

NSAI entered into certain confidentiality agreements with the lessees to protect their 
proprietary technical data while achieving the Commission's goal of using the best 
available information to conduct the cost study.  The negotiation and execution of these 
agreements took substantially longer than anticipated.  In some cases, the subsequent 
data collection and transfer processes were also delayed. 

7.3  METHODOLOGY  

For both reserves and decommissioning liability estimates, methodologies may be 
broadly categorized as deterministic or probabilistic. Deterministic assessment 
methods are based on discrete estimates made based on available geoscience, 
engineering, and economic data and correspond to a given level of certainty. In other 
words, specific values are selected for relevant input parameters to yield specific values 
of results. Probabilistic methods use probability distributions for relevant input 
parameters to generate a continuous range of estimates and their associated 
probabilities. 

The reserves in this status update have been estimated using deterministic methods; 
these estimates have been prepared in accordance with generally accepted petroleum 
engineering and evaluation principles set forth in the Standards Pertaining to the 
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Estimating and Auditing of Oil and Gas Reserves Information promulgated by the SPE 
(SPE Standards).  We used standard engineering and geoscience methods, or a 
combination of methods, including performance analysis, volumetric analysis, and 
analogy, that we considered to be appropriate and necessary to classify, categorize, 
and estimate reserves in accordance with the 2018 PRMS definitions and guidelines. A 
portion of these reserves are for behind-pipe zones and currently undeveloped 
locations; such reserves are based on estimates of reservoir volumes and recovery 
efficiencies along with analogy to properties with similar geologic and reservoir 
characteristics. As in all aspects of oil and gas evaluation, there are uncertainties 
inherent in the interpretation of engineering and geoscience data; therefore, our 
conclusions necessarily represent only informed professional judgment based on the 
data available to us at the time of our analysis. 

Producing wells and idle wells with reactivation plans were generally evaluated based 
on performance analysis and consideration of historical oil, gas, and water rates versus 
time and versus cumulative oil production. Analogy to similar properties was also 
considered for these wells as needed to further guide the forecasts. 

Behind-pipe reserves were estimated based on performance analysis of and analogy to 
recent results from similar activities. Undeveloped locations were evaluated based on 
volumetric analysis and analogy to similar properties. Some undeveloped wells are 
planned to target reservoirs and fault blocks with little or no production history. 
Recovery from such wells was estimated based primarily on volumetric analysis of the 
reservoirs. We mapped the reservoirs and evaluated well logs to estimate a range of 
potential oil-in-place estimates, and we applied recovery factors based on analogy to 
the performance of similar reservoirs in other fault blocks.  Undeveloped wells targeting 
fault blocks with mature history for infilling or replacement of prior wells that have failed 
were more generally evaluated with performance analysis of the production from offset 
wells and other recent infill wells. 

7.4  ECONOMIC PARAMETERS  

The preliminary estimates have been prepared using oil, NGL, and gas price 
parameters specified by the Commission. The price parameters were selected by the 
Commission based on the Commission's review of the median historic Europe Brent 
spot and NYMEX Henry Hub prices for the past ten years. Oil and NGL prices are 
based on a Europe Brent spot price of $77.00 per barrel and are adjusted by lease for 
quality, transportation fees, and market differentials.  Gas prices are based on a 
NYMEX Henry Hub price of $3.60 per MMBTU and are adjusted by lease for energy 
content, transportation fees, and market differentials.  All prices are held constant 
throughout the lives of the properties. 

Operating costs used are based on operating expense records of CRC and DCOR and 
include only direct lease- and field-level costs. Operating costs have been divided into 
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lease-level costs, per-well costs, and per-unit-of-production costs. As specified by the 
Commission, these costs do not include the per-well overhead expenses allowed under 
joint operating agreements, nor do they include the headquarters general and 
administrative overhead expenses of CRC or DCOR. Also as specified by the 
Commission, operating costs are not escalated for inflation. 

For the purposes of these estimates, per-barrel and per-MCF fees assessed on oil and 
gas production in the State of California to fund the operation of the California Geologic 
Energy Management Division are shown as production taxes. For the State of 
California, statutory subvention payments that are made by the state to certain local 
municipalities are shown as ad valorem taxes. As specified by the Commission, 
production taxes and ad valorem taxes are not escalated for inflation. 

Capital costs used were provided by CRC and DCOR and are based on authorizations 
for expenditure and internal planning budgets.  Capital costs are included as required 
for workovers, new development wells, and production equipment. As specified by the 
Commission, capital costs are not escalated for inflation. Also as specified by the 
Commission, these preliminary estimates do not include any salvage value for the lease 
and well equipment or the cost of decommissioning the properties. 

7.5  EXPECTED REMAINING LIFE OF LEASE  AREAS  

As specified by the Commission, we have included our estimates of the expected 
remaining life of each lease area based on our preliminary estimates of proved reserves 
and revenue.  For the purposes of this status update, we expect the operator to end the 
life of each lease area on the date that would maximize the operator's cumulative future 
net revenue under the economic assumptions described in Section 7.4. Each lease 
area's expected remaining life, as of December 31, 2024, is shown in the following 
table: 

Lease Area 
Expected Remaining 

Life (Years) 

Belmont Offshore (186) 13.2 

Belmont Offshore (Esther) 11.9 

Huntington Beach (Eva) 16.2 

Huntington Beach (Near Shore) 18.8 

West Montalvo 10.3 

7.6  REASONABLY ANTICIPATED UNREALIZED REVENUES  AND PROFITS  

AB 2257 requires estimates of reasonably anticipated unrealized lessee revenues and 
profits and reasonably anticipated unrealized state revenues.  The term "reasonably 
anticipated" is not defined in the PRMS; however, for the purposes of this status update, 
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we have interpreted "reasonably anticipated" to be equivalent to a proved plus probable 
(2P) estimate.  Under the PRMS definitions, the 2P estimate represents the best 
technical estimate based on available data and it is equally likely that the actual 
remaining quantities recovered will be greater than or less than this estimate. 
Therefore, we believe that it is reasonable to anticipate recovery of the 2P reserves and 
revenue. 

For the purposes of this status update, we have also interpreted "revenues" to be 
equivalent to undiscounted gross revenue at the lease area level.  Gross revenue 
shown is the interest owner's share of the gross (100 percent) revenue from the 
properties prior to any deductions. For the State of California, gross revenue shown 
also includes rental fees associated with the mineral and surface leases, which are 
shown as other revenue.  Additionally, we have interpreted "profits" to be equivalent to 
undiscounted future net revenue at the lease area level.  For each lessee, future net 
revenue is after deductions for the lessee's share of production taxes, ad valorem taxes, 
capital costs, and operating expenses but before consideration of any income taxes. 
For the State of California, future net revenue is after deductions for subvention fees 
paid to certain local municipalities, shown herein as ad valorem taxes. 

7.6.1 Lessee Revenues and  Profits  

Our preliminary estimates of reasonably anticipated unrealized lessee revenues and 
profits are based on our preliminary estimates of 2P reserves and revenue, as of 
December 31, 2024, to each lessee's interest in each of the five lease areas.  The 
following table presents our estimates of the reasonably anticipated unrealized lessee 
revenues and profits for each lease area: 

Lease Area Lessee 
Unrealized 

Lessee 
Revenues (M$) 

Unrealized 
Lessee Profits 

(M$) 

Belmont Offshore (186) CRC 91,895.7 37,825.0 

Belmont Offshore (Esther) DCOR 188,975.1 72,961.8 

Huntington Beach (Eva) DCOR 327,192.9 165,319.6 

Huntington Beach (Near Shore) CRC 1,358,294.6 396,444.5 

West Montalvo CRC 22,231.2 7,858.4 

Summary projections of reserves and revenue to each lessee's interest at the lease 
area level are shown in Figures 7.9.1 through 7.9.5. These summary projections show 
both undiscounted and discounted future net revenue. The discounted future net 
revenue has been discounted at an annual rate of 10 percent to determine its present 
worth, which is shown to indicate the effect of time on the value of money. Future net 
revenue presented in this report, whether discounted or undiscounted, should not be 
construed as being the fair market value of the properties. 
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7.6.2 State  Revenues  

Our preliminary estimates of reasonably anticipated unrealized state revenues are 
based on our preliminary estimates of 2P reserves and revenue, as of December 31, 
2024, to the State of California royalty interest in each lease area, plus rental fees 
associated with the mineral and surface. The following table presents our estimate of 
the reasonably anticipated unrealized state revenues for each lease area: 

Lease Area 
Unrealized State 
Revenues (M$) 

Belmont Offshore (186) 20,048.1 

Belmont Offshore (Esther) 39,150.0 

Huntington Beach (Eva) 72,192.1 

Huntington Beach (Near Shore) 322,332.2 

West Montalvo 4,545.2 

Summary projections of reserves and revenue to the State of California royalty interest 
at the lease area level are shown in Figures 7.10.1 through 7.10.5. These estimates do 
not include other tax revenue sources of the state, such as payroll taxes and corporate 
income taxes, which may also be impacted by the premature decommissioning of the 
assets. 

7.7  DISCLAIMERS  AND OTHER INFORMATION  

This status update is intended solely for use by the Commission to satisfy its obligation 
to provide a status update to the Governor and Legislature of California pursuant to 
AB 2257. NSAI disclaims all responsibility for the use of or reliance on this document 
by any other parties or for any other purpose. This document is a preliminary status 
update, and all of the estimates in this status update are subject to change. 

NSAI did not perform any field inspection of the properties, nor did we examine the 
mechanical operation or condition of the wells and facilities. As described in 
Section 8.1.2, TSB performed site visits to certain facilities to evaluate the structures 
and equipment in support of their estimation of decommissioning liabilities. Neither 
NSAI nor TSB investigated possible environmental liability related to the properties due 
to unlawful pollution or other ecologic damage; therefore, our estimates do not include 
any costs due to such possible liability. 

We have made no investigation of potential volume and value imbalances resulting from 
overdelivery or underdelivery to each interest.  Therefore, our estimates of reserves and 
future revenue do not include adjustments for the settlement of any such imbalances; 
our projections are based on each interest owner receiving its net revenue interest 
share of estimated future gross production.  Additionally, we have made no specific 
investigation of any firm transportation contracts that may be in place for these 
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7.8   

properties; our estimates of future revenue include the effects of such contracts only to 
the extent that the associated fees are accounted for in the historical field- and lease-
level accounting statements. 

The reserves shown are estimates only and should not be construed as exact 
quantities.  Proved reserves are those quantities of oil and gas that, by analysis of 
engineering and geoscience data, can be estimated with reasonable certainty to be 
commercially recoverable; probable and possible reserves are those additional 
reserves that are sequentially less certain to be recovered than proved reserves. 
Estimates of reserves may increase or decrease as a result of market conditions, future 
operations, changes in regulations, or actual reservoir performance. In addition to the 
primary economic assumptions discussed in this status update, our estimates are 
based on certain assumptions including, but not limited to, that the properties will be 
developed consistent with current development plans as provided to us by CRC and 
DCOR, that the properties will be operated in a prudent manner, that no governmental 
regulations or controls will be put in place that would impact the ability of the interest 
owner to recover the reserves, and that our projections of future production will prove 
consistent with actual performance.  If the reserves are recovered, the revenues 
therefrom and the costs related thereto could be more or less than the estimated 
amounts. Because of governmental policies and uncertainties of supply and demand, 
the sales rates, prices received for the reserves, and costs incurred in recovering such 
reserves may vary from assumptions made while preparing these estimates. 

The technical persons primarily responsible for preparing the estimates presented in 
this status update meet the requirements regarding qualifications, independence, 
objectivity, and confidentiality set forth in the SPE Standards. We are independent 
petroleum engineers, geologists, geophysicists, and petrophysicists; we do not own an 
interest in these properties nor are we employed on a contingent basis. 

WORK OUTSTANDING 

In 2024, NSAI will update technical forecasts, economic parameters, and development 
plan assumptions based on the latest data available. We will update the estimates 
contained in Section 7 accordingly. 
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7.9 FIGURES – SUMMARY PROJECTIONS OF RESERVES AND REVENUE TO THE 
LESSEE INTEREST 





















































   
 

7.10 FIGURES – SUMMARY PROJECTIONS OF RESERVES AND REVENUE TO 
THE STATE OF CALIFORNIA INTEREST 





















































 
 

   

  
   

    
 

  
  

   
  

  
  

 
 

 
     

 
 

  
 
    

 

   
  

  

8.0   

8.1   

    

  

  

8.2   

  

PRELIMINARY DECOMMISSIONING ESTIMATES 

This section summarizes TSB's preliminary analysis of the decommissioning costs. 
Further detail on TSB's data sources and methodology is provided in Appendix 2. 

DATA AVAILABLE 

8.1.1 Commission- and Lessee-Provided Information

TSB reviewed several documents as background for its analysis.  The Commission 
provided well listings and previous abandonment cost studies on the wells and facilities 
covered by this study. The lessees provided facility and wellbore drawings, 
specifications, and inspection reports. 

8.1.2 Site Visits

TSB conducted two site visits to verify asset information and clarify missing data points. 
In June 2023, TSB visited the properties operated by DCOR, including Platform Eva, 
Platform Esther, and several onshore sites.  In August 2023, TSB visited certain 
properties operated by CRC, including Platform Emmy, the Bolsa Leases, and the 
Huntington Beach Highlands Facility.  Because CRC does not bear any abandonment 
liability for the surface facilities on Island Chaffee, a site visit to that location was not 
deemed necessary for this study. 

8.1.3 TSB Platform Abandonment Estimate System Database

In addition to site-specific data, TSB also used data from its proprietary database 
program, Platform Abandonment Estimate System (PAES). TSB developed PAES to 
provide reliable cost estimates for abandoning offshore platforms, pipelines, and wells. 
PAES contains profiles of over 2,000 domestic and international platforms.  The 
equipment rates used in PAES are derived from actual projects and contractor-
supplied data and are updated at least yearly.  Spread cost data are stored in the 
system for various regions of the world, including California. 

METHODOLOGY 

8.2.1 Decommissioning Estimate Methodology

TSB's offshore decommissioning estimates are deterministic estimates that are a 
function of time and resource rate (the cost per unit of time).  TSB systematically 
calculates and tallies the time required to perform each necessary decommissioning 
task, which is then multiplied by the resource rate for that task according to the 
appropriate working vessel, equipment, and personnel. 
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8.3     

TSB's onshore decommissioning estimates are deterministic estimates that are a 
function of the total weight or volume of facilities components. TSB tabulates an 
estimated tonnage of all equipment, volume of fluids required to flush all vessels and 
pipelines, and quantities of consumable products required for decommissioning 
operations. 

The decommissioning operations can generally be divided into four categories: well plug 
and abandonment, pipeline and subsea facilities decommissioning, platform 
decommissioning, and onshore facilities decommissioning (including site remediation). 
The general steps to decommissioning facilities similar to the facilities present on the 
leases included in this study are described in more detail in Appendix 2.

8.2.2 Estimate Accuracy

The accuracy range of each of TSB's estimates aligns with that of an Association for the 
Advancement of Cost Engineering Class 4 estimate, which allows for a low range of -15 
to -30 percent and a high range of +20 to +50 percent. 

TSB has aimed to make its decommissioning cost estimates as accurate as reasonably 
possible. TSB has taken a conventional approach to estimating decommissioning costs 
based on known facts and by use of industry standard decommissioning assumptions. 
However, changes in cost or duration elements at any given facility may cause the 
actual decommissioning costs to be higher or lower than the estimated costs. All 
decommissioning cost estimates in this status update are based on current market 
conditions in California. 

TSB developed its estimates in a manner that satisfies the reporting and audit 
requirements of Financial Accounting Standards Board Accounting Standards 
Codification 410-20, "Asset Retirement Obligations". TSB's cost estimates are not bids 
or proposals to perform work.  At the time of decommissioning, a decommissioning 
contractor will be responsible for developing execution strategies, work plans, and 
detailed cost estimates to perform actual work. 

PRELIMINARY DECOMMISSIONING COST ESTIMATES 

TSB's preliminary decommissioning cost estimates for the lease areas included in this 
study are as follows: 

Lease Area Lessee 
Decommissioning 

Cost (M$) 

Belmont Offshore (186) CRC 11,900.0 

Belmont Offshore (Esther) DCOR 80,000.0 

Huntington Beach (Eva) DCOR 79,300.0 

Huntington Beach (Near Shore) CRC 197,600.0 

West Montalvo CRC 7,000.0 
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8.4   

  

  

The decommissioning cost estimate for the Huntington Beach (Near Shore) lease area 
does not include the cost to decommission the onshore wells producing from the Bolsa 
Leases.  It does include the cost to decommission the onshore facilities that serve both 
the Huntington Beach (Near Shore) lease area and the Bolsa Leases. 

POTENTIAL CARBON CREDITS ASSOCIATED WITH DECOMMISSIONING 

As requested by the Commission, we have investigated the possibility of generating 
carbon credits and related revenue to offset a portion of the revenue lost from 
prematurely decommissioning these leases. In general, carbon credits can be 
generated by project operators by following certain standard methodologies that 
quantify the greenhouse gas emissions that are reduced, avoided, or removed from the 
atmosphere.  Such emissions are typically quantified in terms of the equivalent global 
warming potential of a metric ton of CO2 (tCO2e).  

8.4.1 Voluntary Carbon Markets

There are a number of active voluntary carbon markets; examples include Verra, 
American Carbon Registry, Climate Action Reserve, The Gold Standard, and the 
International Carbon Registry.  At this time, NSAI has not found a widely recognized 
voluntary carbon registry that has an approved methodology applicable to the 
premature abandonment of offshore oil and gas leases prior to the end of their 
economic lives. However, NSAI met with several market participants pursuing the sale 
of credits for smaller-scale abandonment of individual onshore wells; we understand 
that various entities have sold these credits at prices in the approximate range of $10 to 
$30 per tCO2e. 

8.4.2 AB 2257 Carbon Credit Estimate

For the purposes of this status update, we have estimated the carbon credits that may 
be associated with voluntary relinquishment of the leases under one proposed 
methodology: the May 2023 Production Reserves Carbon Offset Protocol proposed by 
ZeroSix.  Documentation describing the methodology can be found on the ZeroSix 
website at https://www.zerosix.co. The quantity of credits that may be generated and 
sold will ultimately depend on the specific methodology used and the market for such 
credits.  The quantity of credits will also depend on the economic reserves of the 
properties, which may change over time because of production, economic conditions, or 
actual reservoir performance.  Therefore, the carbon credit estimates and values 
contained in this report are for illustrative purposes only and should not be construed as 
exact values; the estimates contained herein are subject to potentially significant 
revisions as crediting methodologies and carbon markets develop in the future. 
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There is no certainty that any credits could be generated from the premature 
abandonment of these offshore leases and, if credits are generated, there is no 
guarantee that such credits could be sold for any particular price. 

As requested, we have included calculations based on a price assumption of $30 per 
tCO2e to illustrate the potential carbon credit revenue.  The following table shows our 
estimates of potential carbon credits by lease area and their potential revenue: 

Lease Area 
Potential Carbon 

Credits 
(million tCO2e) 

Potential Carbon 
Credit Revenue 

(MM$) 

Belmont Offshore (186) 0.6 18.3 

Belmont Offshore (Esther) 0.7 21.9 

Huntington Beach (Eva) 1.5 44.3 

Huntington Beach (Near Shore) 6.3 187.7 

West Montalvo 0.1 3.7 

8.5  WORK OUTSTANDING  

In 2024, TSB will revise its estimates as needed to account for the latest market 
conditions before completion of the final cost study report.  TSB will also refine its 
estimates by considering additional factors, such as material disposal locations and the 
cost of final environmental assessments.  As specified by the Commission, TSB will 
generate probabilistic estimates to supplement the deterministic estimates in this 
preliminary status update and will study the potential cost savings of grouping the 
decommissioning activities into campaigns to reduce mobilization and demobilization 
costs. 
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9.0  RECOMMENDATIONS  

AB 2257 requires this preliminary status update to include preliminary 
recommendations. Based on the data available at the time this status update was 
prepared, we present our preliminary recommendations for the next stages of the 
project. 

9.1  EXPECTED DURATION OF PRODUCTION AT TIME OF LEASING  

As discussed in Section 5.1, documents from the time of leasing indicating the expected 
duration of production have not been made available to date, and even if they were 
provided, such documents would have very limited usefulness in achieving the core 
objectives of the cost study.  Therefore, we recommend that the Commission limit 
discussion of this topic in the final report to a comment regarding the lack of available 
data. 

9.2  MISSING RENT DATA  

As discussed in Section 5.2, we recommend no further action be taken to resolve the 
few missing rent payment data points. We recommend proceeding under the 
assumption that the payments were received as required by the lease agreements. 
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PETROLEUM RESERVES AND RESOURCES CLASSIFICATION AND DEFINITIONS  
Excerpted from the 2018 Petroleum Resources Management System (PRMS), version 1.03 

Approved by the Society of Petroleum Engineers (SPE) Board of Directors 

This document contains information excerpted from definitions and guidelines prepared by the 
Oil and Gas Reserves Committee of the Society of Petroleum Engineers (SPE) and reviewed 
and jointly sponsored by the SPE, World Petroleum Council, American Association of 
Petroleum Geologists, Society of Petroleum Evaluation Engineers, Society of Exploration 
Geophysicists, Society of Petrophysicists and Well Log Analysts, and European Association of 
Geoscientists & Engineers. 

Preamble  

Petroleum resources are the quantities of hydrocarbons naturally occurring on or within the 
Earth's crust.  Resources assessments estimate quantities in known and yet-to-be-discovered 
accumulations.  Resources evaluations are focused on those quantities that can potentially be 
recovered and marketed by commercial projects. A petroleum resources management system 
provides a consistent approach to estimating petroleum quantities, evaluating projects, and 
presenting results within a comprehensive classification framework. 

This updated PRMS provides fundamental principles for the evaluation and classification of 
petroleum reserves and resources. If there is any conflict with prior SPE and PRMS guidance, 
approved training, or the Application Guidelines, the current PRMS shall prevail. It is 
understood that these definitions and guidelines allow flexibility for entities, governments, and 
regulatory agencies to tailor application for their particular needs; however, any modifications 
to the guidance contained herein must be clearly identified. The terms "shall" or "must" 
indicate that a provision herein is mandatory for PRMS compliance, while "should" indicates a 
recommended practice and "may" indicates that a course of action is permissible. The 
definitions and guidelines contained in this document must not be construed as modifying the 
interpretation or application of any existing regulatory reporting requirements. 

1.0 Basic Principles and Definitions  

1.0.0.1 A classification system of petroleum resources is a fundamental element that provides 
a common language for communicating both the confidence of a project's resources 
maturation status and the range of potential outcomes to the various entities.  The PRMS 
provides transparency by requiring the assessment of various criteria that allow for the 
classification and categorization of a project's resources. The evaluation elements consider 
the risk of geologic discovery and the technical uncertainties together with a determination of 
the chance of achieving the commercial maturation status of a petroleum project. 

1.0.0.2 The technical estimation of petroleum resources quantities involves the assessment of 
quantities and values that have an inherent degree of uncertainty. These quantities are 
associated with exploration, appraisal, and development projects at various stages of design 
and implementation. The commercial aspects considered will relate the project's maturity 
status (e.g., technical, economical, regulatory, and legal) to the chance of project 
implementation. 

1.0.0.3 The use of a consistent classification system enhances comparisons between 
projects, groups of projects, and total company portfolios. The application of PRMS must 
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PETROLEUM RESERVES AND RESOURCES CLASSIFICATION AND DEFINITIONS  
Excerpted from the 2018 Petroleum Resources Management System (PRMS), version 1.03 

Approved by the Society of Petroleum Engineers (SPE) Board of Directors 

consider both technical and commercial factors that impact the project's feasibility, its 
productive life, and its related cash flows. 
 

1.1 Petroleum Resources Classification Framework  

1.1.0.1 Petroleum is 
defined as a naturally 
occurring mixture 
consisting of 
hydrocarbons in the 
gaseous, liquid, or solid 
state. Petroleum may 
also contain non-
hydrocarbons, common 
examples of which are 
carbon dioxide, nitrogen, 
hydrogen sulfide, and 
sulfur. In rare cases, 
non-hydrocarbon content 
can be greater than 50%. 

1.1.0.2 The term 
resources as used herein 
is intended to encompass 
all quantities of petroleum 
naturally occurring within 
the Earth's crust, both 
discovered and 
undiscovered (whether 
recoverable or 
unrecoverable), plus 
those quantities already produced. Further, it includes all types of petroleum whether currently 
considered as conventional or unconventional resources. 

1.1.0.3 Figure 1.1 graphically represents the PRMS resources classification system.  The 
system classifies resources into discovered and undiscovered and defines the recoverable 
resources classes: Production, Reserves, Contingent Resources, and Prospective Resources, 
as well as Unrecoverable Resources. 

1.1.0.4 The horizontal axis reflects the range of uncertainty of estimated quantities potentially 
recoverable from an accumulation by a project, while the vertical axis represents the chance of 
commerciality, P3, which is the chance that a project will be committed for development and 
reach commercial producing status. 
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1.1.0.5 The following definitions apply to the major subdivisions within the resources 
classification: 

A. Total Petroleum Initially-In-Place (PIIP) is all quantities of petroleum that are 
estimated to exist originally in naturally occurring accumulations, discovered and 
undiscovered, before production. 

B. Discovered PIIP is the quantity of petroleum that is estimated, as of a given date, to be 
contained in known accumulations before production. 

C. Production is the cumulative quantities of petroleum that have been recovered at a 
given date. While all recoverable resources are estimated, and production is measured 
in terms of the sales product specifications, raw production (sales plus non-sales) 
quantities are also measured and required to support engineering analyses based on 
reservoir voidage (see Section 3.2, Production Measurement). 

1.1.0.6 Multiple development projects may be applied to each known or unknown 
accumulation, and each project will be forecast to recover an estimated portion of the initially-
in-place quantities.  The projects shall be subdivided into commercial, sub-commercial, and 
undiscovered, with the estimated recoverable quantities being classified as Reserves, 
Contingent Resources, or Prospective Resources respectively, as defined below. 

A. 1.  Reserves are those quantities of petroleum anticipated to be commercially 
recoverable by application of development projects to known accumulations from a 
given date forward under defined conditions. Reserves must satisfy four criteria: 
discovered, recoverable, commercial, and remaining (as of the evaluation's effective 
date) based on the development project(s) applied. 

2. Reserves are recommended as sales quantities as metered at the reference point. 
Where the entity also recognizes quantities consumed in operations (CiO) (see Section 
3.2.2), as Reserves these quantities must be recorded separately.  Non-hydrocarbon 
quantities are recognized as Reserves only when sold together with hydrocarbons or 
CiO associated with petroleum production. If the non-hydrocarbon is separated before 
sales, it is excluded from Reserves. 

3. Reserves are further categorized in accordance with the range of uncertainty and 
should be sub-classified based on project maturity and/or characterized by development 
and production status. 

B. Contingent Resources are those quantities of petroleum estimated, as of a given date, 
to be potentially recoverable from known accumulations, by the application of 
development project(s) not currently considered to be commercial owing to one or more 
contingencies.  Contingent Resources have an associated chance of development. 
Contingent Resources may include, for example, projects for which there are currently 
no viable markets, or where commercial recovery is dependent on technology under 
development, or where evaluation of the accumulation is insufficient to clearly assess 
commerciality. Contingent Resources are further categorized in accordance with the 
range of uncertainty associated with the estimates and should be sub-classified based 
on project maturity and/or economic status. 
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C. Undiscovered PIIP is that quantity of petroleum estimated, as of a given date, to be 
contained within accumulations yet to be discovered. 

D. Prospective Resources are those quantities of petroleum estimated, as of a given 
date, to be potentially recoverable from undiscovered accumulations by application of 
future development projects. Prospective Resources have both an associated chance 
of geologic discovery and a chance of development.  Prospective Resources are further 
categorized in accordance with the range of uncertainty associated with recoverable 
estimates, assuming discovery and development, and may be sub-classified based on 
project maturity. 

E. Unrecoverable Resources are that portion of either discovered or undiscovered PIIP 
evaluated, as of a given date, to be unrecoverable by the currently defined project(s). A 
portion of these quantities may become recoverable in the future as commercial 
circumstances change, technology is developed, or additional data are acquired.  The 
remaining portion may never be recovered because of physical/chemical constraints 
represented by subsurface interaction of fluids and reservoir rocks. 

1.1.0.7 The sum of Reserves, Contingent Resources, and Prospective Resources may be 
referred to as "remaining recoverable resources." Importantly, these quantities should not be 
aggregated without due consideration of the technical and commercial risk involved with their 
classification.  When such terms are used, each classification component of the summation 
must be provided. 

1.1.0.8 Other terms used in resource assessments include the following: 

A. Estimated Ultimate Recovery (EUR) is not a resources category or class, but a term 
that can be applied to an accumulation or group of accumulations (discovered or 
undiscovered) to define those quantities of petroleum estimated, as of a given date, to 
be potentially recoverable plus those quantities already produced from the accumulation 
or group of accumulations.  For clarity, EUR must reference the associated technical 
and commercial conditions for the resources; for example, proved EUR is Proved 
Reserves plus prior production. 

B. Technically Recoverable Resources (TRR) are those quantities of petroleum 
producible using currently available technology and industry practices, regardless of 
commercial considerations. TRR may be used for specific Projects or for groups of 
Projects, or, can be an undifferentiated estimate within an area (often basin-wide) of 
recovery potential. 

1.2  Project-Based Resources Evaluations   

1.2.0.1 The resources evaluation process consists of identifying a recovery project or projects 
associated with one or more petroleum accumulations, estimating the quantities of PIIP, 
estimating that portion of those in-place quantities that can be recovered by each project, and 
classifying the project(s) based on maturity status or chance of commerciality. 
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1.2.0.2 The concept of a project-based classification system is further clarified by examining 
the elements contributing to an evaluation of net recoverable resources (see Figure 1.2). 

 
 

 
 

 

 

 
 

 
 

RESERVOIR 
(in-place volumes) 

Net 
Recoverable 
Resources 

PROJECT 
(production/cash flow) 

Entitlement 

PROPERTY 
(ownership/contract terms) 

Figure 1.2—Resources evaluation 

1.2.0.3 The reservoir (contains the petroleum accumulation): Key attributes include the types 
and quantities of PIIP and the fluid and rock properties that affect petroleum recovery. 

1.2.0.4 The project: A project may constitute the development of a well, a single reservoir, or 
a small field; an incremental development in a producing field; or the integrated development 
of a field or several fields together with the associated processing facilities (e.g., compression).  
Within a project, a specific reservoir's development generates a unique production and cash-
flow schedule at each level of certainty. The integration of these schedules taken to the 
project's earliest truncation caused by technical, economic, or the contractual limit defines the 
estimated recoverable resources and associated future net cash flow projections for each 
project. The ratio of EUR to total PIIP quantities defines the project's recovery efficiency. 
Each project should have an associated recoverable resources range (low, best, and high 
estimate). 

1.2.0.5 The property (lease or license area): Each property may have unique associated 
contractual rights and obligations, including the fiscal terms.  This information allows definition 
of each participating entity's share of produced quantities (entitlement) and share of 
investments, expenses, and revenues for each recovery project and the reservoir to which it is 
applied.  One property may encompass many reservoirs, or one reservoir may span several 
different properties. A property may contain both discovered and undiscovered accumulations 
that may be spatially unrelated to a potential single field designation. 

1.2.0.6 An entity's net recoverable resources are the entitlement share of future production 
legally accruing under the terms of the development and production contract or license. 

1.2.0.7 In the context of this relationship, the project is the primary element considered in the 
resources classification, and the net recoverable resources are the quantities derived from 
each project. A project represents a defined activity or set of activities to develop the 
petroleum accumulation(s) and the decisions taken to mature the resources to reserves. In 
general, it is recommended that an individual project has assigned to it a specific maturity level 
sub-class (See Section 2.1.3.5, Project Maturity Sub-Classes) at which a decision is made 
whether or not to proceed (i.e., spend more money) and there should be an associated range 
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of estimated recoverable quantities for the project (See Section 2.2.1, Range of Uncertainty). 
For completeness, a developed field is also considered to be a project. 

1.2.0.8 An accumulation or potential accumulation of petroleum is often subject to several 
separate and distinct projects that are at different stages of exploration or development. Thus, 
an accumulation may have recoverable quantities in several resources classes simultaneously. 

1.2.0.10 Not all technically feasible development projects will be commercial. The commercial 
viability of a development project within a field's development plan is dependent on a forecast 
of the conditions that will exist during the time period encompassed by the project (see 
Section 3.1, Assessment of Commerciality). Conditions include technical, economic (e.g., 
hurdle rates, commodity prices), operating and capital costs, marketing, sales route(s), and 
legal, environmental, social, and governmental factors forecast to exist and impact the project 
during the time period being evaluated. While economic factors can be summarized as 
forecast costs and product prices, the underlying influences include, but are not limited to, 
market conditions (e.g., inflation, market factors, and contingencies), exchange rates, 
transportation and processing infrastructure, fiscal terms, and taxes. 

1.2.0.11 The resources being estimated are those quantities producible from a project as 
measured according to delivery specifications at the point of sale or custody transfer (see 
Section 3.2.1, Reference Point) and may permit forecasts of CiO quantities (see Section 3.2.2., 
Consumed in Operations). The cumulative production forecast from the effective date forward 
to cessation of production is the remaining recoverable resources quantity (see Section 3.1.1, 
Net Cash-Flow Evaluation). 

1.2.0.12 The supporting data, analytical processes, and assumptions describing the technical 
and commercial basis used in an evaluation must be documented in sufficient detail to allow, 
as needed, a qualified reserves evaluator or qualified reserves auditor to clearly understand 
each project's basis for the estimation, categorization, and classification of recoverable 
resources quantities and, if appropriate, associated commercial assessment. 

2.0 Classification and Categorization Guidelines  
 

2.1 Resources Classification  

2.1.0.1 The PRMS classification establishes criteria for the classification of the total PIIP. A 
determination of a discovery differentiates between discovered and undiscovered PIIP.  The 
application of a project further differentiates the recoverable from unrecoverable resources. 
The project is then evaluated to determine its maturity status to allow the classification 
distinction between commercial and sub-commercial projects. PRMS requires the project's 
recoverable resources quantities to be classified as either Reserves, Contingent Resources, or 
Prospective Resources. 
 

2.1.1   Determination of Discovery Status  

2.1.1.1 A discovered petroleum accumulation is determined to exist when one or more 
exploratory wells have established through testing, sampling, and/or logging the existence of a 
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significant quantity of potentially recoverable hydrocarbons and thus have established a known 
accumulation. In the absence of a flow test or sampling, the discovery determination requires 
confidence in the presence of hydrocarbons and evidence of producibility, which may be 
supported by suitable producing analogs (see Section 4.1.1, Analogs).  In this context, 
"significant" implies that there is evidence of a sufficient quantity of petroleum to justify 
estimating the in-place quantity demonstrated by the well(s) and for evaluating the potential for 
commercial recovery. 

2.1.1.2 Where a discovery has identified potentially recoverable hydrocarbons, but it is not 
considered viable to apply a project with established technology or with technology under 
development, such quantities may be classified as Discovered Unrecoverable with no 
Contingent Resources. In future evaluations, as appropriate for petroleum resources 
management purposes, a portion of these unrecoverable quantities may become recoverable 
resources as either commercial circumstances change or technological developments occur. 

2.1.2   Determination of Commerciality   

2.1.2.1 Discovered recoverable quantities (Contingent Resources) may be considered 
commercially mature, and thus attain Reserves classification, if the entity claiming 
commerciality has demonstrated a firm intention to proceed with development. This means the 
entity has satisfied the internal decision criteria (typically rate of return at or above the 
weighted average cost-of-capital or the hurdle rate).  Commerciality is achieved with the 
entity's commitment to the project and all of the following criteria: 

A. Evidence of a technically mature, feasible development plan. 

B. Evidence of financial appropriations either being in place or having a high likelihood of 
being secured to implement the project. 

C. Evidence to support a reasonable time-frame for development. 

D. A reasonable assessment that the development projects will have positive economics 
and meet defined investment and operating criteria.  This assessment is performed on 
the estimated entitlement forecast quantities and associated cash flow on which the 
investment decision is made (see Section 3.1.1, Net Cash-Flow Evaluation). 

E. A reasonable expectation that there will be a market for forecast sales quantities of the 
production required to justify development. There should also be similar confidence that 
all produced streams (e.g., oil, gas, water, CO2) can be sold, stored, re-injected, or 
otherwise appropriately disposed. 

F. Evidence that the necessary production and transportation facilities are available or can 
be made available. 

G. Evidence that legal, contractual, environmental, regulatory, and government approvals 
are in place or will be forthcoming, together with resolving any social and economic 
concerns. 

2.1.2.2 The commerciality test for Reserves determination is applied to the best estimate 
(P50) forecast quantities, which upon qualifying all commercial and technical maturity criteria 
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and constraints become the 2P Reserves. Stricter cases [e.g., low estimate (P90)] may be 
used for decision purposes or to investigate the range of commerciality (see Section 3.1.2, 
Economic Criteria).  Typically, the low- and high-case project scenarios may be evaluated for 
sensitivities when considering project risk and upside opportunity. 

2.1.2.3 To be included in the Reserves class, a project must be sufficiently defined to 
establish both its technical and commercial viability as noted in Section 2.1.2.1. There must be 
a reasonable expectation that all required internal and external approvals will be forthcoming 
and evidence of firm intention to proceed with development within a reasonable time-frame. A 
reasonable time-frame for the initiation of development depends on the specific circumstances 
and varies according to the scope of the project. While five years is recommended as a 
benchmark, a longer time-frame could be applied where justifiable; for example, development 
of economic projects that take longer than five years to be developed or are deferred to meet 
contractual or strategic objectives.  In all cases, the justification for classification as Reserves 
should be clearly documented. 

2.1.2.4 While PRMS guidelines require financial appropriations evidence, they do not require 
that project financing be confirmed before classifying projects as Reserves. However, this may 
be another external reporting requirement. In many cases, financing is conditional upon the 
same criteria as above.  In general, if there is not a reasonable expectation that financing or 
other forms of commitment (e.g., farm-outs) can be arranged so that the development will be 
initiated within a reasonable time-frame, then the project should be classified as Contingent 
Resources.  If financing is reasonably expected to be in place at the time of the final 
investment decision (FID), the project's resources may be classified as Reserves. 
 

2.2 Resources Categorization  

2.2.0.1 The horizontal axis in the resources classification in Figure 1.1 defines the range of 
uncertainty in estimates of the quantities of recoverable, or potentially recoverable, petroleum 
associated with a project or group of projects.  These estimates include the uncertainty 
components as follows: 

A. The total petroleum remaining within the accumulation (in-place resources). 

B. The technical uncertainty in the portion of the total petroleum that can be recovered by 
applying a defined development project or projects (i.e., the technology applied). 

C. Known variations in the commercial terms that may impact the quantities recovered and 
sold (e.g., market availability; contractual changes, such as production rate tiers or 
product quality specifications) are part of project's scope and are included in the 
horizontal axis, while the chance of satisfying the commercial terms is reflected in the 
classification (vertical axis). 

2.2.0.2 The uncertainty in a project's recoverable quantities is reflected by the 1P, 2P, 3P, 
Proved (P1), Probable (P2), Possible (P3) reserves; 1C, 2C, 3C, C1, C2, and C3 contingent 
resources; or 1U, 2U, and 3U prospective resources categories. The chance of commerciality 
is associated with resources classes or sub-classes and not with the resources categories 
reflecting the range of recoverable quantities. 
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2.2.1   Range of Uncertainty  

2.2.1.1 Uncertainty is inherent in a project's resources estimation and is communicated in 
PRMS by reporting a range of category outcomes.  The range of uncertainty of the recoverable 
and/or potentially recoverable quantities may be represented by either deterministic scenarios 
or by a probability distribution (see Section 4.2, Resources Assessment Methods). 

2.2.1.2 When the range of uncertainty is represented by a probability distribution, a low, best, 
and high estimate shall be provided such that: 

A. There should be at least a 90% probability (P90) that the quantities actually recovered 
will equal or exceed the low estimate. 

B. There should be at least a 50% probability (P50) that the quantities actually recovered 
will equal or exceed the best estimate. 

C. There should be at least a 10% probability (P10) that the quantities actually recovered 
will equal or exceed the high estimate. 

2.2.1.3 In some projects, the range of uncertainty may be limited, and the three scenarios 
may result in resources estimates that are not significantly different.  In these situations, a 
single value estimate may be appropriate to describe the expected result. 

2.2.1.4 When using the deterministic scenario method, typically there should also be low, 
best, and high estimates, where such estimates are based on qualitative assessments of 
relative uncertainty using consistent interpretation guidelines.  Under the deterministic 
incremental method, quantities for each confidence segment are estimated discretely (see 
Section 2.2.2, Category Definitions and Guidelines). 

2.2.1.5 Project resources are initially estimated using the above uncertainty range forecasts 
that incorporate the subsurface elements together with technical constraints related to wells 
and facilities. The technical forecasts then have additional commercial criteria applied (e.g., 
economics and license cutoffs are the most common) to estimate the entitlement quantities 
attributed and the resources classification status: Reserves, Contingent Resources, and 
Prospective Resources. 

2.2.2   Category Definitions and Guidelines    

2.2.2.1 Evaluators may assess recoverable quantities and categorize results by uncertainty 
using the deterministic incremental method, the deterministic scenario (cumulative) method, 
geostatistical methods, or probabilistic methods (see Section 4.2, Resources Assessment 
Methods). Also, combinations of these methods may be used. 

2.2.2.2 Use of consistent terminology (Figures 1.1 and 2.1) promotes clarity in 
communication of evaluation results. For Reserves, the general cumulative terms 
low/best/high forecasts are used to estimate the resulting 1P/2P/3P quantities, respectively.  
The associated incremental quantities are termed Proved (P1), Probable (P2) and Possible 
(P3).  Reserves are a subset of, and must be viewed within the context of, the complete 
resources classification system.  While the categorization criteria are proposed specifically for 
Reserves, in most cases, the criteria can be equally applied to Contingent and Prospective 
Resources.  Upon satisfying the commercial maturity criteria for discovery and/or development, 
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the project quantities will then move to the appropriate resources sub-class. Table 3 provides 
criteria for the Reserves categories determination. 

2.2.2.3 For Contingent Resources, the general cumulative terms low/best/high estimates are 
used to estimate the resulting 1C/2C/3C quantities, respectively.  The terms C1, C2, and C3 
are defined for incremental quantities of Contingent Resources. 
2.2.2.4 For Prospective Resources, the general cumulative terms low/best/high estimates 
also apply and are used to estimate the resulting 1U/2U/3U quantities.  No specific terms are 
defined for incremental quantities within Prospective Resources. 

2.2.2.5 Quantities in different classes and sub-classes cannot be aggregated without 
considering the varying degrees of technical uncertainty and commercial likelihood involved 
with the classification(s) and without considering the degree of dependency between them 
(see Section 4.2.1, Aggregating Resources Classes). 

2.2.2.6 Without new technical information, there should be no change in the distribution of 
technically recoverable resources and the categorization boundaries when conditions are 
satisfied to reclassify a project from Contingent Resources to Reserves. 

2.2.2.7 All evaluations require application of a consistent set of forecast conditions, including 
assumed future costs and prices, for both classification of projects and categorization of 
estimated quantities recovered by each project (see Section 3.1, Assessment of 
Commerciality). 
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Table 1—Recoverable Resources Classes and Sub-Classes 

Class/ 
Sub-Class 

Definition Guidelines 

Reserves Reserves are those 
quantities of petroleum 
anticipated to be 
commercially 
recoverable by 
application of 
development projects to 
known accumulations 
from a given date 
forward under defined 
conditions. 

Reserves must satisfy four criteria: discovered, 
recoverable, commercial, and remaining based on 
the development project(s) applied. Reserves are 
further categorized in accordance with the level of 
certainty associated with the estimates and may 
be sub-classified based on project maturity and/or 
characterized by the development and production 
status. 

To be included in the Reserves class, a project 
must be sufficiently defined to establish its 
commercial viability (see Section 2.1.2, 
Determination of Commerciality). This includes 
the requirement that there is evidence of firm 
intention to proceed with development within a 
reasonable time-frame. 

A reasonable time-frame for the initiation of 
development depends on the specific 
circumstances and varies according to the scope 
of the project. While five years is recommended 
as a benchmark, a longer time-frame could be 
applied where, for example, development of an 
economic project is deferred at the option of the 
producer for, among other things, market-related 
reasons or to meet contractual or strategic 
objectives. In all cases, the justification for 
classification as Reserves should be clearly 
documented. 

To be included in the Reserves class, there must 
be a high confidence in the commercial maturity 
and economic producibility of the reservoir as 
supported by actual production or formation tests. 
In certain cases, Reserves may be assigned on 
the basis of well logs and/or core analysis that 
indicate that the subject reservoir is hydrocarbon-
bearing and is analogous to reservoirs in the same 
area that are producing or have demonstrated the 
ability to produce on formation tests. 

Definitions - Page 11 of 20 



    
  

 
 

 
 

  
Class/ 

Sub-Class 
Definition Guidelines 

     

  
 

 
  

    
      

   
 

 
       

   

   
 

 
 

 

      
      

     
  

   
     

 
 

      
    

 

 
  

   

 
 

 

 
 

      
     

   
       

   
       

      
      

     
  

     
 

 
      

   
    

  
 

PETROLEUM RESERVES AND RESOURCES CLASSIFICATION AND DEFINITIONS  
Excerpted from the 2018 Petroleum Resources Management System (PRMS), version 1.03 

Approved by the Society of Petroleum Engineers (SPE) Board of Directors 

On 
Production 

The development 
project is currently 
producing or capable of 
producing and selling 
petroleum to market. 

The key criterion is that the project is receiving 
income from sales, rather than that the approved 
development project is necessarily complete. 
Includes Developed Producing Reserves. 

The project decision gate is the decision to initiate 
or continue economic production from the project. 

Approved for All necessary approvals At this point, it must be certain that the 
Development have been obtained, 

capital funds have been 
committed, and 
implementation of the 
development project is 
ready to begin or is 
under way. 

development project is going ahead. The project 
must not be subject to any contingencies, such as 
outstanding regulatory approvals or sales 
contracts. Forecast capital expenditures should 
be included in the reporting entity's current or 
following year's approved budget. 

The project decision gate is the decision to start 
investing capital in the construction of production 
facilities and/or drilling development wells. 

Justified for Implementation of the To move to this level of project maturity, and hence 
Development development project is 

justified on the basis of 
reasonable forecast 
commercial conditions 
at the time of reporting, 
and there are 
reasonable 
expectations that all 
necessary 
approvals/contracts will 
be obtained. 

have Reserves associated with it, the 
development project must be commercially viable 
at the time of reporting (see Section 2.1.2, 
Determination of Commerciality) and the specific 
circumstances of the project. All participating 
entities have agreed and there is evidence of a 
committed project (firm intention to proceed with 
development within a reasonable time-frame). 
There must be no known contingencies that could 
preclude the development from proceeding (see 
Reserves class). 

The project decision gate is the decision by the 
reporting entity and its partners, if any, that the 
project has reached a level of technical and 
commercial maturity sufficient to justify proceeding 
with development at that point in time. 
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Contingent Those quantities of Contingent Resources may include, for example, 
Resources petroleum estimated, as 

of a given date, to be 
potentially recoverable 
from known 
accumulations by 
application of 
development projects, 
but which are not 
currently considered to 
be commercially 
recoverable owing to 
one or more 
contingencies. 

projects for which there are currently no viable 
markets, where commercial recovery is dependent 
on technology under development, where 
evaluation of the accumulation is insufficient to 
clearly assess commerciality, where the 
development plan is not yet approved, or where 
regulatory or social acceptance issues may exist. 

Contingent Resources are further categorized in 
accordance with the level of certainty associated 
with the estimates and may be sub-classified 
based on project maturity and/or characterized by 
the economic status. 

Development A discovered The project is seen to have reasonable potential 
Pending accumulation where 

project activities are 
ongoing to justify 
commercial 
development in the 
foreseeable future. 

for eventual commercial development, to the 
extent that further data acquisition (e.g., drilling, 
seismic data) and/or evaluations are currently 
ongoing with a view to confirming that the project 
is commercially viable and providing the basis for 
selection of an appropriate development plan. 
The critical contingencies have been identified and 
are reasonably expected to be resolved within a 
reasonable time-frame. Note that disappointing 
appraisal/evaluation results could lead to a 
reclassification of the project to On Hold or Not 
Viable status. 

The project decision gate is the decision to 
undertake further data acquisition and/or studies 
designed to move the project to a level of technical 
and commercial maturity at which a decision can 
be made to proceed with development and 
production. 
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Development A discovered The project is seen to have potential for 
on Hold accumulation where 

project activities are on 
hold and/or where 
justification as a 
commercial 
development may be 
subject to significant 
delay. 

commercial development. Development may be 
subject to a significant time delay. Note that a 
change in circumstances, such that there is no 
longer a probable chance that a critical 
contingency can be removed in the foreseeable 
future, could lead to a reclassification of the project 
to Not Viable status. 

The project decision gate is the decision to either 
proceed with additional evaluation designed to 
clarify the potential for eventual commercial 
development or to temporarily suspend or delay 
further activities pending resolution of external 
contingencies. 

Development A discovered The project is seen to have potential for eventual 
Unclarified accumulation where 

project activities are 
under evaluation and 
where justification as a 
commercial 
development is 
unknown based on 
available information. 

commercial development, but further 
appraisal/evaluation activities are ongoing to 
clarify the potential for eventual commercial 
development. 

This sub-class requires active appraisal or 
evaluation and should not be maintained without a 
plan for future evaluation. The sub-class should 
reflect the actions required to move a project 
toward commercial maturity and economic 
production. 

Development A discovered The project is not seen to have potential for 
Not Viable accumulation for which 

there are no current 
plans to develop or to 
acquire additional data 
at the time because of 
limited commercial 
potential. 

eventual commercial development at the time of 
reporting, but the theoretically recoverable 
quantities are recorded so that the potential 
opportunity will be recognized in the event of a 
major change in technology or commercial 
conditions. 

The project decision gate is the decision not to 
undertake further data acquisition or studies on 
the project for the foreseeable future. 

Definitions - Page 14 of 20 



    
  

 
 

 
 

  
Class/ 

Sub-Class 
Definition Guidelines 

     

 
  

 
 

 

 
 

 

   
    

     
   

      
      

    
 

  

  

 

    
     

   
 

 

  

 
 

 
 

   
  

       
         

    
  

   
 

   
  

  
 

 

   
  

    
    

     
  

 

 

PETROLEUM RESERVES AND RESOURCES CLASSIFICATION AND DEFINITIONS  
Excerpted from the 2018 Petroleum Resources Management System (PRMS), version 1.03 

Approved by the Society of Petroleum Engineers (SPE) Board of Directors 

Prospective Those quantities of Potential accumulations are evaluated according 
Resources petroleum that are 

estimated, as of a given 
date, to be potentially 
recoverable from 
undiscovered 
accumulations. 

to the chance of geologic discovery and, assuming 
a discovery, the estimated quantities that would be 
recoverable under defined development projects. 
It is recognized that the development programs 
will be of significantly less detail and depend more 
heavily on analog developments in the earlier 
phases of exploration. 

Prospect A project associated 
with a potential 
accumulation that is 
sufficiently well defined 
to represent a viable 
drilling target. 

Project activities are focused on assessing the 
chance of geologic discovery and, assuming 
discovery, the range of potential recoverable 
quantities under a commercial development 
program. 

Lead A project associated 
with a potential 
accumulation that is 
currently poorly defined 
and requires more data 
acquisition and/or 
evaluation to be 
classified as a Prospect. 

Project activities are focused on acquiring 
additional data and/or undertaking further 
evaluation designed to confirm whether or not the 
Lead can be matured into a Prospect. Such 
evaluation includes the assessment of the chance 
of geologic discovery and, assuming discovery, 
the range of potential recovery under feasible 
development scenarios. 

Play A project associated 
with a prospective trend 
of potential prospects, 
but that requires more 
data acquisition and/or 
evaluation to define 
specific Leads or 
Prospects. 

Project activities are focused on acquiring 
additional data and/or undertaking further 
evaluation designed to define specific Leads or 
Prospects for more detailed analysis of their 
chance of geologic discovery and, assuming 
discovery, the range of potential recovery under 
hypothetical development scenarios. 
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Table 2—Reserves Status Definitions and Guidelines 

Status Definition Guidelines 

Developed Expected quantities to Reserves are considered developed only after the 
Reserves be recovered from 

existing wells and 
facilities. 

necessary equipment has been installed, or when 
the costs to do so are relatively minor compared to 
the cost of a well. Where required facilities become 
unavailable, it may be necessary to reclassify 
Developed Reserves as Undeveloped. Developed 
Reserves may be further sub-classified as 
Producing or Non-producing. 

Developed Expected quantities to Improved recovery Reserves are considered 
Producing be recovered from producing only after the improved recovery project 
Reserves completion intervals 

that are open and 
producing at the 
effective date of the 
estimate. 

is in operation. 

Developed 
Non-
Producing 
Reserves 

Shut-in and behind-
pipe Reserves. 

Shut-in Reserves are expected to be recovered 
from (1) completion intervals that are open at the 
time of the estimate but which have not yet started 
producing, (2) wells which were shut-in for market 
conditions or pipeline connections, or (3) wells not 
capable of production for mechanical reasons. 
Behind-pipe Reserves are expected to be 
recovered from zones in existing wells that will 
require additional completion work or future re-
completion before start of production with minor 
cost to access these reserves. 

In all cases, production can be initiated or restored 
with relatively low expenditure compared to the 
cost of drilling a new well. 
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Undeveloped 
Reserves 

Quantities expected to 
be recovered through 
future significant 
investments. 

Undeveloped Reserves are to be produced (1) 
from new wells on undrilled acreage in known 
accumulations, (2) from deepening existing wells 
to a different (but known) reservoir, (3) from infill 
wells that will increase recovery, or (4) where a 
relatively large expenditure (e.g., when compared 
to the cost of drilling a new well) is required to 
(a) recomplete an existing well or (b) install 
production or transportation facilities for primary or 
improved recovery projects. 
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Table 3—Reserves Category Definitions and Guidelines 

Category Definition Guidelines 

Proved 
Reserves 

Those quantities of 
petroleum that, by 
analysis of geoscience 
and engineering data, 
can be estimated with 
reasonable certainty to 
be commercially 
recoverable from a 
given date forward from 
known reservoirs and 
under defined 
economic conditions, 
operating methods, and 
government 
regulations. 

If deterministic methods are used, the term 
"reasonable certainty" is intended to express a 
high degree of confidence that the quantities will 
be recovered. If probabilistic methods are used, 
there should be at least a 90% probability (P90) 
that the quantities actually recovered will equal or 
exceed the estimate. 
The area of the reservoir considered as Proved 
includes (1) the area delineated by drilling and 
defined by fluid contacts, if any, and (2) adjacent 
undrilled portions of the reservoir that can 
reasonably be judged as continuous with it and 
commercially productive on the basis of available 
geoscience and engineering data. 
In the absence of data on fluid contacts, Proved 
quantities in a reservoir are limited by the LKH as 
seen in a well penetration unless otherwise 
indicated by definitive geoscience, engineering, 
or performance data. Such definitive information 
may include pressure gradient analysis and 
seismic indicators.  Seismic data alone may not 
be sufficient to define fluid contacts for Proved 
reserves. 
Reserves in undeveloped locations may be 
classified as Proved provided that: 
A. The locations are in undrilled areas of the 

reservoir that can be judged with 
reasonable certainty to be commercially 
mature and economically productive. 

B. Interpretations of available geoscience and 
engineering data indicate with reasonable 
certainty that the objective formation is 
laterally continuous with drilled Proved 
locations. 

For Proved Reserves, the recovery efficiency 
applied to these reservoirs should be defined 
based on a range of possibilities supported by 
analogs and sound engineering judgment 
considering the characteristics of the Proved area 
and the applied development program. 
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Probable 
Reserves 

Those additional 
Reserves that analysis 
of geoscience and 
engineering data 
indicates are less likely 
to be recovered than 
Proved Reserves but 
more certain to be 
recovered than 
Possible Reserves. 

It is equally likely that actual remaining quantities 
recovered will be greater than or less than the sum 
of the estimated Proved plus Probable Reserves 
(2P). In this context, when probabilistic methods 
are used, there should be at least a 50% 
probability that the actual quantities recovered will 
equal or exceed the 2P estimate. 

Probable Reserves may be assigned to areas of a 
reservoir adjacent to Proved where data control or 
interpretations of available data are less certain. 
The interpreted reservoir continuity may not meet 
the reasonable certainty criteria. 

Probable estimates also include incremental 
recoveries associated with project recovery 
efficiencies beyond that assumed for Proved. 

Possible Those additional The total quantities ultimately recovered from the 
Reserves reserves that analysis 

of geoscience and 
engineering data 
indicates are less likely 
to be recoverable than 
Probable Reserves. 

project have a low probability to exceed the sum 
of Proved plus Probable plus Possible (3P), which 
is equivalent to the high-estimate scenario. When 
probabilistic methods are used, there should be at 
least a 10% probability (P10) that the actual 
quantities recovered will equal or exceed the 3P 
estimate. 

Possible Reserves may be assigned to areas of a 
reservoir adjacent to Probable where data control 
and interpretations of available data are 
progressively less certain. Frequently, this may be 
in areas where geoscience and engineering data 
are unable to clearly define the area and vertical 
reservoir limits of economic production from the 
reservoir by a defined, commercially mature 
project. 

Possible estimates also include incremental 
quantities associated with project recovery 
efficiencies beyond that assumed for Probable. 
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Probable and See above for separate The 2P and 3P estimates may be based on 

Possible criteria for Probable reasonable alternative technical interpretations 

Reserves Reserves and Possible 
Reserves. 

within the reservoir and/or subject project that are 
clearly documented, including comparisons to 
results in successful similar projects. 
In conventional accumulations, Probable and/or 
Possible Reserves may be assigned where 
geoscience and engineering data identify directly 
adjacent portions of a reservoir within the same 
accumulation that may be separated from Proved 
areas by minor faulting or other geological 
discontinuities and have not been penetrated by a 
wellbore but are interpreted to be in communication 
with the known (Proved) reservoir. Probable or 
Possible Reserves may be assigned to areas that 
are structurally higher than the Proved area. 
Possible (and in some cases, Probable) Reserves 
may be assigned to areas that are structurally lower 
than the adjacent Proved or 2P area. 
Caution should be exercised in assigning Reserves 
to adjacent reservoirs isolated by major, potentially 
sealing faults until this reservoir is penetrated and 
evaluated as commercially mature and 
economically productive. Justification for assigning 
Reserves in such cases should be clearly 
documented. Reserves should not be assigned to 
areas that are clearly separated from a known 
accumulation by non-productive reservoir (i.e., 
absence of reservoir, structurally low reservoir, or 
negative test results); such areas may contain 
Prospective Resources. 
In conventional accumulations, where drilling has 
defined a highest known oil elevation and there 
exists the potential for an associated gas cap, 
Proved Reserves of oil should only be assigned in 
the structurally higher portions of the reservoir if 
there is reasonable certainty that such portions are 
initially above bubble point pressure based on 
documented engineering analyses. Reservoir 
portions that do not meet this certainty may be 
assigned as Probable and Possible oil and/or gas 
based on reservoir fluid properties and pressure 
gradient interpretations. 
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LEGAL NOTICE 

This report ("Report") to California State Lands Commission presenting decommissioning 
cost estimates was prepared by TSB Offshore, Inc. (TSB), solely for the benefit of 
California State Lands Commission. 

Neither TSB nor any person acting on TSB's behalf either (a) makes any warranty, 
express or implied, with respect to the use of any estimate, information or method 
disclosed in this Report or (b) assumes any liability with respect to the use of or reliance 
on calculations, information or methods disclosed in Estimates by anyone other than 
California State Lands Commission. 

Any recipient of Report, by acceptance of, reliance on, or use of Estimates, releases and 
discharges TSB from liability for any direct, indirect, consequential or special loss or 
damage whether such loss or damage arises in contract, tort (including the negligence of 
TSB in the preparation of Estimates), strict liability or otherwise. 

Information or Estimates furnished by TSB hereunder shall not be used or referred to in 
connection with the offering of securities or other public offering. 
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1 EXECUTIVE SUMMARY 

1.1 BACKGROUND 

California State Lands Commission engaged TSB Offshore, Inc. (TSB) to estimate 
decommissioning costs for the following properties: 

• Leases 3314, 735, West Montalvo Field.
• Lease 186, Belmont Offshore Field (Wellheads on Island Chaffee directionally

drilled to offshore Belmont field)
• Leases 91, 163, 392, 425, and 426, Huntington Beach Field - Platform Emmy

wellheads and some onshore wellheads directionally drilled to offshore.
• Leases 3033, 3095, and 3413, Belmont Offshore Field, wellheads on Platforms

Eva, and Esther

1.2 DATA REVIEWED 

TSB reviewed drawings, specifications, inspection reports, and abandonment reports provided by 
CLSC, DCOR, and CRC. Data provided is summarized below:  

• CSLC-provided data:
o 00-SB 1147 Offshore Abandonment Legislative Report Final 2022
o 01-ABANDONMENT COST ESTIMATE FOR OIL AND GAS ASSET IN CALIFORNIA

STATE WATERS DRILTEK 04282020
o 2022_CRC HB Well PA Cost Estimate REPORT
o 2022_CRC Well PA Emmy Cost Estimate REPORT
o Well listings for West Montalvo, CRC Huntington Beach and Belmont, and DCOR

Huntington Beach and Belmont
• DCOR-provided data:

o DCOR California Blueprint
o Fort Apache P&IDs and plot plan
o Offshore and onshore pipeline specifications
o Platforms Eva and Esther general arrangement drawings, jacket elevation

drawings, inspection reports
o Wellbore schematics for Eva and Esther platform wells

• CRC-provided data:
o Wellbore schematics for Belmont, Huntington Beach, and Montalvo
o Huntington Beach Highlands Suracce Facility drawings
o Platform Emmy Surface Facilities drawings



California State Lands Commission 
AB 2257 Decommissioning Study 

Project Number: P-23-006 
Final Version Rev. 2 

 

 

 

 

EXECUTIVE SUMMARY   PAGE | 8   
 

1.3 SITE VISITS 

In preparation of conducting decommissioning estimates, TSB conducted (2) site visits to verify 
asset information and clarify missing data points. The dates and locations visited are 
summarized below: 

• June 13th – 16th 
o Fort Apache, Los Patos, Wolden West Vault, Warner Vault, 1st Street Vault, PCH 

Crossing Meter 
o Platform Eva 
o Platform Esther 

• August 29th – September 1st  
o Huntington Beach Highlands Facility 
o Bolsa Field 
o Platform Emmy 

 
 

1.4 REPORT PURPOSE AND ESTIMATE ACCURACY 

The cost estimates have been developed with the objective of producing estimates that 
are as accurate as reasonably possible.  TSB has taken a conventional approach to 
decommissioning based on what is known and by use of industry standard 
decommissioning assumptions.  However, a potential increase or decrease in 
decommissioning costs may be driven by changes in cost and duration elements at any 
given facility.  All costs presented herein are based on current market conditions in the 
region. 

The estimates were developed in a manner that will satisfy the reporting and audit 
requirements of Financial Accounting Standards Board (FASB) Accounting Standards 
Codification 410-20, “Asset Retirement Obligations” (“ASC 410-20”). As such, it is 
important to note that the cost estimates are not bids or proposals to perform work. At 
the time of decommissioning, a decommissioning contractor will be responsible for 
developing execution strategies, work plans, and detailed cost estimates to perform 
actual work. A gain or loss (the difference between the liability measured at fair value 
and the actual costs incurred) may be recognized upon completion of the retirement 
activities. 

The accuracy range of TSB’s estimate aligns with an AACE Class 4 estimate, which allows 
for a “Low” range of -15% to -30% and a “High” range of +20% to +50%. 
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More information on the AACE classes is shown in the following table. 

Table 1.1 | AACE Classes 

Primary 
Characteristic 

Secondary Characteristic 

ESTIMATE 
CLASS 

LEVEL OF 
PROJECT 

DEFINITION 
Expressed as % of 
complete definition 

ENO USAGE 
Typical purpose of 

estimate 

EXPECTED 
ACCURACY 

RANGE 
Typical variation in 

low and high 
ranges (a] 

METHODOLOGY 
Typical estimating 

method 

PREPARATION 
EFFORT 

Typical degree of 
effort relative to 

least cost index of 
1 (b] 

Class 5 0% to2% Concept Screening 

Capacity Factored, 
Parametric Models, L: -20% to -50% 

H: +30% to +100% Judgment, or 
Analogy 

1 

Class 4 1% to 15% Study or Feasibility 
Equipment 
Factored or 

Parametric Models 

L: -15% to -30% 
H: +20% to +50% 

2 to4 

Class 3 10%to40% 
Budget, 

Authorization, or 
Control 

Semi-Detailed Unit 
Costs with 

Assembly Level 
Line Items 

L: -10% to -20% 
H: +10% to +30% 

3to 10 

Class 2 30%to70% 
Control or Bid/ 

Tender 

Detailed Unit Cost 
with Forced 

Detailed Take-Off 

L: -5% to -15% 
H: +5% to +20% 

4 to 20 

Class 1 50%10100% 
Check Estimate or 

Bid/Tender 

Detailed Unit Cost 
with Detailed Take-

Off 

L: -3% to -10% 
H: +3% to +15% 

5 to 100 

.. 
Notes: [a] The state of process technology and ava1labllity of appltcable reference cost data affect the range markedly. 

The +/- value represents typical percentage variation of actual costs from the cost estimate after application of 
contingency (typically at a 50% level of confidence) for given scope. 

[bl If the range Index value of "1" represents 0.005% of project costs, then an Index value of 100 represents 0.5%. 
Estimate preparation effort Is highly dependent upon the size of the project and the quality of estimating data and 
toots. 
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1.5 FURTHER UPDATES TO STUDY 

This report is intended to serve as a preliminary update for the AB 2257 
Decommissioning Study. 

TSB will further develop this report to: 

1. Expand on decommissioning methodology: 
a. Clarify decommissioning methodology options and cost implications. 
b. Clarify vessel choices and cost implications. 
c. Provide a complete list of study assumptions 

2. Further review and classification of onshore wells. 
3. Further develop Highlands Facility Estimate. 
4. Provide commentary on environmental concerns for operational and 

decommissioning activities. 
a. Subsurface contamination. 
b. Impact on Recreational / Habitat uses. 

5. Expand on cost estimate methodology: 
a. Review lessee vs state costs scenarios. 
b. Environmental assessment & site remediation costs. 
c. Probabilistic Estimate – Wells. 
d. Probabilistic Estimate – Platforms. 
e. Probabilistic Estimate – Pipelines. 
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2 ASSET DESCRIPTIONS 

 

2.1 OFFSHORE PLATFORMS 

Platform Emmy is a drilling and production platform composed of a four-pile main 
platform and a four-pile smaller satellite platform. The platform is located approximately 
1.25 miles from Huntington Beach, California in 45 feet of water depth. It is currently 
operated by California Resources Corporation. 

Figure 2.1 | Platform Emmy 
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Platform Esther is a sixteen-pile drilling and production platform. The platform is located 
approximately 1.5 miles from Seal Beach, California in 38 feet of water depth. It is 
currently operated by Dos Cuadras Offshore Resources, LLC. 

Figure 2.2 | Platform Esther 

Platform Eva is a twelve-legged drilling and production platform. The platform is located 
approximately 2.0 miles from Huntington Beach, California in 58 feet of water depth. It is 
currently operated by Dos Cuadras Offshore Resources, LLC. 
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The platforms are generally comprised of multiple deck levels, each housing production 
and processing equipment. Below are the jacket structures, containing piles which 
support the structure and penetrate into the seafloor. The table below lists the major 
component weights of each platform. 
 

Platform 
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TTTTable aaabbbllle 2e 2e 22.1 .1.1.1 | P | P | PI Platform lllaaatttfffooorrrmmm L L LLift iiifffttt W W WWeights eieieiggghththtsss   

Topsides 
Weight 
(tons) 

Jacket Weight 
(tons) 

Eva 1,560 1,126 
Esther 2,397 1,126 
Emmy 1,635 1,250 
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The platforms are generally comprised of multiple deck levels, each housing production 

and processing equipment. Below are the jacket structures, containing piles which 

support the structure and penetrate into the seafloor. The table below lists the major 

component weights of each platform. 

Topsides 
Jacket Weight 

Platform Weight 

(tons) 
(tons) 

Eva 1,560 1,126 

Esther 2,397 1,126 

Emmy 1,635 1,250 
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2.2 OFFSHORE PIPELINES 

The following pipelines support Platform Emmy: 
• One 6” casing containing the following lines that run to the onshore Highlands 

Facility 
o One 3.5” gas line 
o One 4.5” gas line 

• One 12.75” oil line hat runs to the onshore Highlands Facility 
• Four 3” utility lines contained within a 14” casing hat run to the onshore 

Highlands Facility. 
 

 

The following pipelines support Platform Esther: 
• One 10” gas pipeline to onshore sales points. 
• One 3.5” oil pipeline to onshore sales points. 
• One 4” water pipeline from the local municipality to the offshore platform. 

The following pipelines support Platform Eva: 
• Two 8” pipelines transfer oil and gas production to onshore facilities. 
• One 4” freshwater line from the local municipality to the offshore platform. 
• One subsea power cable from the local municipality to the offshore platform. 
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2.3 ONSHORE FACILITIES 

Production from Platform Emmy is routed to the Highlands Facility, located in Huntington 
Beach. The facility houses knockout tanks, separators, knockout drums, gas scrubbers, 
and other treatment vessels for production. 

Figure 2.4 | HB Highlands Facility 
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Production from Platform Eva is mostly handled on the platform itself. However, the 
product is routed to the onshore Fort Apache facility for further processing and 
subsequent metering stations for sales. 

Figure 2.5 | Fort Apache 
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Figure 2.6 | Los Patos Meter 

 
 

 
 
 
 
 

Figure 2.7 | Eva Pipeline Vault 
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Figure 2.8 | Goldenwest Vault 

 
 

 
  

Figure 2.9 | 1st Street Vault 
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2.4 WELLS 

The three offshore platforms house a number of wells, each with a conductor pipe 
penetrating into the seafloor and reservoir that must be removed. 
 
Onshore wells, however, require only that the wellbore be properly plugged and that 
surface equipment be removed. 
 
It should be noted that a large number of wells on both the platforms and onshore sites 
have already been plugged and abandoned. These wells were not considered in this 
study. 
 
The number of wells considered can be found in the following table. 
 

Table 2.2 | Well Counts 

  Wells to 
P&A 

Wells 
Abandoned 

Platform Eva 42 15 
Platform Esther 30 119 
Platform Emmy 50 14 
Huntington Beach 270 525 
Belmont 36 3 
West Montalvo 21 0 

 
 
Wellbore diagrams, describing the make-up and state of each well, were examined to 
determine plug and abandonment methodology and duration.  
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Figure 2.10 | Typical Wellbore Diagram 
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3 OFFSHORE DECOMMISSIONING METHODOLOGY 

 

3.1 WELL P&A METHODOLOGY 

Once all production ceases from the platform, the wells will be plugged and abandoned.  
The crew mobilizes and sets up on the platform.  Once the equipment is onboard and 
rigged up, diagnostics (establish injection rates & wireline surveys) are made to 
determine each well status.  Having finished the diagnostics work, the well is ready for 
P&A.  Squeeze all perforations with cement.  Set intermediate plugs.  Cut and remove 
the tubing +/- 300-ft below the mudline.  If the production / surface casing annulus is 
not grouted, then a cement plug is set to isolate the casing.  A Cast Iron Bridge Plug 
(CIBP) is set above the point the tubing is cut.  A 200-ft balance plug is set above the 
CIBP and tested. Once tested, all strings are cut at 15' below the mudline.   
 

 

 

 
  

The well P&A estimates assume operations proceed without significant problems or 
complications. Should wellbore conditions change over the well life or should 
complications arise during the well P&A operation, actual costs could increase 
significantly over the estimates contained herein.  

3.2 PIPELINE ABANDONMENT METHODOLOGY 

The pipelines and umbilicals are flushed with 150% of the line volume using low flow, 
high pressure triplex pumps that are fed with centrifugal pumps.  The product and 
seawater is treated through a series of carbon filters, then discharged overboard, while 
the hydrocarbons are captured in tanks. The high-pressure pigging spread is located 
onboard a Dive Support Vessel (DSV), while the filtration spread is located onboard a 
workboat at the platform end. 

Once the pipeline has been flushed and a sheen test has been approved, divers will then 
cut the pipeline approximately 20’ from the platform.  The diver will then insert a 
plumbers plug into the cut end of the pipeline and cover it with one pallet of 3:1 sand 
cement bags or concrete mattresses.   
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3.3 FIXED PLATFORM DECOMMISSIONING METHODOLOGY 

3.3.1 Platform Preparation 

All work that can be performed prior to the arrival of the derrick barge is done during the 
decommissioning phase.  All personnel and equipment are mobilized to the platform on 
a work boat.  The decommissioning crew will be housed in the existing quarters or 
temporary quarters.   

In this phase, the crew flushes all piping and equipment which contain hydrocarbons.  All 
equipment that will be removed separately from the deck is cut loose using oxygen-
acetylene torches.  The piping, electrical, and tubing interconnections between 
equipment are also cut.  All work needed to prepare the components for lifting (such as 
installing lifting eyes, etc.) is completed during this phase. 

3.3.2 Conductor Severing and Removal 

All conductors are completely removed to a minimum of 15 feet below the mudline.  
Conductors may be severed below the mudline during the platform preparation phase or 
during the platform removal operations using an abrasive cutter. 

Figure 3.1 | Severing Using Abrasives 
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3.3.3 Mobilization 

Cargo barges are outfitted at a fabrication yard with steel pads (load spreaders) to 
support the point loads of the deck and jacket.  More than one cargo barge may be 
outfitted depending on the size of the platform being removed.  A tug boat then tows 
each cargo barge to the offshore location.  Another tug boat moves the derrick barge 
(with its crew and equipment) to the offshore location. 

3.3.4 Setting Up Derrick Barge 

When the derrick barge arrives on site, the derrick barge's anchor handling tug boat sets 
up the anchoring system.  This anchoring system holds the derrick barge in position 
during the platform removal process. The derrick barge's anchoring system consists of 
eight anchors, each connected to a mooring winch by a cable.  Each anchor is equipped 
with a pendant wire that is long enough to reach from the seabed to the surface where it 
is supported by a buoy (Figure 3.3).  The anchor handling tug picks up the anchors by 
securing the pendant wire and winching up the anchor.  The anchor handling tug then 
carries the anchor to the desired location.  This process is repeated for each of the 
derrick barge's anchors. 

3.3.5 Removing Equipment and Deck 

Each piece of equipment that is on the top deck of the platform and needs to be 
removed due to weight shedding requirements or interference with the main deck lift is 
removed and placed on a cargo barge.  The equipment is secured by welding pieces of 
steel pipe (or plate) from the equipment to the deck of the cargo barge. 

The deck is then removed by cutting the welded connections between the piles and the 
deck legs with oxygen-acetylene torches.  Depending on the size of the deck, it may be 
cut into sections for removal.  Slings are attached to the deck lifting eyes and to the 
derrick barge crane.  The derrick barge's crane lifts the deck (or deck sections) from the 
piles.  The platform deck is then seated in the load spreaders and secured by welding 
steel pipe from the platform's deck legs to the deck of the cargo barge. 
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Figure 3.2 | Setting Deck on Cargo Barge 

 
 

3.3.6 Severing Piles 

Structures are completely removed to a minimum of 15 feet below the mudline using an 
abrasive cutting tool.  A jetting process is necessary to clear the mud plug inside the 
caisson or jacket pile to allow the abrasive equipment to be placed inside the jacket leg, 
fifteen to twenty feet below the mudline. Once clear, the vessel crane inserts the 
abrasive cutting tool into caisson or pile interior, where a high pressure stream of slurry 
penetrates and cuts the pile. 

3.3.7 Setting the Jacket on Cargo Barge 

After severing the main piles, the jacket is lifted, set, and secured onto cargo barges.  
The cargo barge transporting the jacket travels to an onshore disposal yard.  Skid rails 
and winches are rigged up, and the jacket is skidded off the barge into the yard.  The 
jacket is cut into small pieces and disposed of as scrap. 

3.3.8 Clearing the Site 

After a platform is removed, the area is cleared of debris by using specially equipped 
trawlers with nets, commonly called "Gorilla Nets".  The trawlers remove all debris from 
around the platform site and send the debris to shore for disposal.  Trawling is required 
for platforms located in less than or equal to 300 feet of water depth. 
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Platforms that are located in water depths greater than 300 feet are required to have 
sonar images taken.  Figure 3.6 is an example of a sonar shot.  Each sonar photo only 
has a maximum radius of 300 feet; therefore, multiple sonar shots will be required to be 
taken.  The average duration for one sonar shot with an ROV is 1 hour.  After all of the 
required sonar shots have been taken, the survey contractor will create a mosaic by 
combining all of the shots.  Figure 3.7 is a sample mosaic of a sonar image.  If there is 
any debris remaining on the seafloor, then an ROV will be sent down to recover the 
debris. 

 
Figure 3.3 | Trawling 

Grid 

 
 
 

Figure 3.4 | Sonar Image 

 

 

Figure 3.5 | Sonar Mosaic 
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4 ONSHORE DECOMMISSIONING METHODOLOGY 

 

4.1 SURVEYS AND PLANNING 

Prior to decommissioning activities, the following survey and planning activities are 
conducted: 

1. Building and site survey: Buildings, equipment packages, and process piping are 
examined and different characteristics of buildings, such as the materials, 
building usage, method of construction, condition, and draining conditions are 
noted. This information helps dictate the best demolition/dismantle method. 

2. Demolition/dismantle plan: A detailed plan will be created, illustrating what will 
be involved in the demolition, how it will be carried out, the equipment that will be 
used, and how much debris they will need to clean up. Most materials will be 
scrapped at a landfill, but some equipment may be preserved and sold for reuse. 

3. Health, safety, and environmental survey: Site workers, supervisors, operators, 
and engineers are advised of potential hazards such as flammable materials and 
exposure to noise and dust. The demolition company must also secure the proper 
permits. 

Once the area is surveyed and a demolition/dismantle plan is laid out, equipment and 
process piping can be prepared for decommissioning. Flowlines and piping are flushed 
through filtration equipment with 250% of the line volume using low flow, high pressure 
triplex pumps that are fed with centrifugal pumps.  The product is treated through a 
series of carbon filters and the hydrocarbons are captured in tanks.  

4.2 BUILDING DEMOLITION 

For smaller buildings offices, an excavator is often used to dismantle the structure. 
However, buildings made of masonry, concrete and steel will require a larger machine 
like a high reach excavator. High reach demolition is considered a cleaner, safer way to 
dismantle structures, as it causes less flying debris, dust, noise, and risk to the operator. 

The building itself is demolished mainly from the attachments affixed to the excavator. 
The most common are shears, crushers, and hydraulic hammers. The tool-equipped arm 
pulls down and breaks the structure from the top down. Special ground crews then use 
hammers, sledgehammers, and crushers to reduce the pieces to rubble. 
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Once the building is torn down, any supporting foundation is demolished with hammers 
and crushers.  

The following figures depict demolition using excavators and foundation demolition with 
excavators and hydraulic hammers. 

Figure 4.1 | Building Demolition 
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Figure 4.2 | Foundation Demolition 
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4.3 STATIC EQUIPMENT DECOMMISSIONING 

Static equipment is typically removed in one piece using a crane or hoist. They are 
disconnected from the inlet and outlet piping and lifted onto a truck trailer to be sent to 
a disposal site. The general steps to decommissioning static equipment are: 

1. Prepare for removal. Interferences within the work area, such as grating, piping, 
and other components are removed to create sufficient laydown space for 
removal of the equipment. 
 

2. Disconnect inlet and outlet lines. Flanged connections are unbolted. Depending 
on the size of the lines, hydraulic shears, diamond wire, or torch-cutting methods 
may be used to section the piping.  The inlet and outlet lines and other openings 
are then capped to prevent fluid or debris from entering. 
 

3. Rigging and removal. The equipment is unbolted from its mounts. Any welded 
connections are also cut. The equipment is rigged to the crane or hoist and 
maneuvered into the open area where it is lowered onto a dolly or trailer. The 
equipment is placed onto a multi-wheeled vehicle for transport to disposal. 
 

4. Area clean-up. Process equipment is typically laid on concrete blocks, which must 
be excavated from the soil and subsequently removed. Any supporting structure 
or foundation are demolished and removed. 

The size weight, and equipment location ultimately determines the exact removal 
strategy. For example, larger equipment, such as turbines or compressors, might first be 
dismantled using conventional maintenance procedures. Inner components, such as 
rotors and shafts, may be removed to a laydown area to reduce the overall weight for 
crane or hoist operations. As previously described, the material is then prepared for 
transportation to an off-site recycling facility. 
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Figure 4.3 | Static Equipment Decommissioning 

 

4.4 ABOVE-GROUND PIPELINE DECOMMISSIONING 

Above-ground piping, such as those contained in process facilities and field pipelines, 
are dismantled by first cutting into sections. Depending on the size of the piping, 
hydraulic shears, diamond wire, or torch-cutting methods may be used to section the 
piping.  Any supporting piping racks, concrete blocks, and foundation are also 
demolished. 

The figure below depicts pipe sectioning with hydraulic shears. 

Figure 4.4 | Pipe Sectioning 
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4.5 BELOW-GROUND PIPELINE DECOMMISSIONING 

Buried pipelines, except those contained within facility grounds, are to be abandoned in 
place. These pipelines include the field pipelines and export pipelines. 

Pipelines that are buried within facility grounds and deemed necessary for removal must 
first be excavated before they can be sectioned. Workers will dig along the length of 
pipeline, being mindful to not damage other lines that are to remain in place. Once a 
sufficient length of pipeline is exposed, the pipeline can be lifted through the soil and 
sectioned. 

In some cases, such as when a pipeline passes under roads or obstructions, the pipeline 
may be cut on either side of the obstruction and grouted with cement. The normal 
process of excavating and sectioning pipe is continued on the other side. 

The figure below depicts pipeline excavation in preparation of a pipeline removal. 

Figure 4.5 | Pipeline Excavation 
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4.6 REMOVAL / DISPOSAL OF MATERIAL 

Once buildings are demolished and piping is cut into sections, the site can be cleared of 
rubble and debris. Dump trucks are loaded with cranes and excavators, where they 
transport the rubble to landfills or scrap yards. Multiple trucks are often used to 
maximize productivity of the loading crew. 

The figure below depicts the loading of a dump truck in preparation of transport to a 
landfill. 

Figure 4.6 | Removal of Rubble Material 

 

For the purpose of this study, it is assumed all debris, including vessels, piping, 
equipment and skids, steel and steel buildings, will be cut up, loaded into 20’ shipping 
containers and transported to a nearby landfill.  

4.7 SITE CLEARANCE AND REMEDIATION  

Once the area is cleared of buildings and equipment and the soil is leveled, workers will 
perform a final sweep of the area to ensure the area is clear of debris and demolition 
waste. Dump trucks will backfill soil to the area to level the soil to its natural local 
conditions.  

Finally, the area is hydroseeded to restore the natural vegetation of the facility site. 
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5 DECOMMISSIONING ESTIMATE RESULTS 

The decommissioning estimate results are summarized in the following tables: 

Table 5.1 | Platform Emmy and Highlands Cost 

Activity Well P&A Platform 
Pipeline and 

Subsea 
Onshore 
Facilities 

Platform 
Emmy 

Well P&A Mobilizations $1,200,000        

Well P&A Work $33,700,000       
Conductor Removal* $3,800,000        

Platform Mobilizations**    $0      

Platform Preparation    $5,400,000      
Topsides Removal    $14,500,000     

Jacket Removal    $4,800,000      

Site Clearance    $1,500,000      
Pipeline Mobilizations      $400,000    

Pipeline Decommissioning      $1,000,000    

Disposal of Material      $5,600,000    
Highlands Facility        $35,000,000 

Misc. (Permitting, Regulatory, etc.) $800,000 $500,000 $100,000 $700,000 

          
            

SUBTOTALS $39,500,000 $26,700,000 $7,100,000 $35,700,000 

TOTAL $109,000,000
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Table 5.2 | Platform Esther Cost 

Activity Well P&A Platform 
Pipeline and 

Subsea 
Onshore 
Facilities 

Platform 
Esther 

Well P&A Mobilizations $1,200,000        

Well P&A Work $26,900,000       
Conductor Removal* $5,600,000        

Platform Mobilizations**    $0      

Platform Preparation    $6,500,000      
Topsides Removal    $17,500,000     

Jacket Removal    $7,600,000      

Site Clearance    $4,400,000      
Pipeline Mobilizations      $600,000    

Pipeline Decommissioning      $1,100,000    

Disposal of Material    $7,000,000      
Misc. (Permitting, Regulatory, etc.) $700,000 $900,000 $0    

          

            

SUBTOTALS $34,400,000 $43,900,000 $1,700,000 $0 

TOTAL $80,000,000
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Table 5.3 | Platform Eva and Fort Apache Cost 

Activity Well P&A Platform 
Pipeline and 

Subsea 
Onshore 
Facilities 

Platform 
Eva 

Well P&A Mobilizations $1,200,000        
Well P&A Work $34,300,000       

Conductor Removal* $3,900,000        

Platform Mobilizations**    $0      
Platform Preparation    $3,500,000      

Topsides Removal    $15,900,000     

Jacket Removal    $7,600,000      
Site Clearance    $2,600,000      

Pipeline Mobilizations      $400,000    

Pipeline Decommissioning      $2,000,000    
Onshore Facilities Decommissioning        $1,200,000 

Disposal of Material    $5,200,000      

Misc. (Permitting, Regulatory, etc.) $800,000 $700,000 $0 $0 

          

            

SUBTOTALS $40,200,000 $35,500,000 $2,400,000 $1,200,000 

TOTAL $79,300,000
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Table 5.4 | Onshore Well P&A Cost 

  Wells to P&A Base Cost Engineering/PM Work Contingency Total Cost 

Huntington Beach 270 $        75,100,000 $          6,000,000 $          7,500,000 $        88,600,000 
Belmont 36 $        10,100,000 $             800,000 $          1,000,000 $        11,900,000 
West Montalvo 21 $          5,900,000 $             500,000 $             600,000 $          7,000,000 
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