
Decommissioning Cost Estimating
Project Management Approaches

Eric Gould – Partner, Modus Strategic Solutions
egould@modus-group.com/www.modus-group.com

Decommissioning Strategy Forum
June 7-8, 2022 

mailto:egould@modus-group.com
http://www.modus-group.com


2

How accurate/reliable are Decommissioning Cost 
Estimates (DCE’s)?  

UK nuclear power stations’ decommissioning cost soars to £23.5bn (Guardian, 20-May-22)
“Estimated decommissioning costs,… have almost doubled since March 2004, estimated at 
£23.5 billion in March 2021, and there remains a significant risk that the costs could rise 
further putting strain on the Fund. The pace at which the stations can be defueled could 
have a big impact on the costs borne by the Fund, with the cost estimated to be between 
£3.1 billion and £8.0 billion depending on the time taken”

OECD/NEA Cost Benchmarking for Nuclear Powerplant Decommissioning (2019)
“While the development of decommissioning cost estimation methods is ongoing,… the 
relationship between estimates and actual decommissioning costs has yet to be 
systematically examined. [This] requires the collection and analysis of data relating to cost 
estimates, as well as information on the actual costs incurred. It also requires information on 
the relevant, specific contexts or conditions in the individual countries, as well as any 
additional information on factors that may have an impact on costs.”

Decommissioning of Legacy US Power Reactors has exhibited wide variance (-5% to  +265%) 
above initial cost estimates; these are the examples from which benchmarking data is drawn 
for DCE’s 



Decommissioning Cost Estimates carry uncertainties not always 
understood or captured within benchmarked cost estimates
Factors Impacting Estimating Accuracy/Uncertainty
Accuracy of benchmark estimates is dependent on the 
quality of the information that underlies the numbers -
cost and uncertainty in decommissioning results from:
• Waste and used fuel management
• Unique as-built condition of reactors and sites
• Discrete risks from station’s operations 
• Evolution of license stewardship/transfer model
• Regulatory and external stakeholder requirements
• Means and methods for 

decommissioning/dismantlement have progressed 
• Fixed price decommissioning and transparency of cost 

information 

Construction Cost Classification Estimating Models are 
Problematic for Decommissioning 
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 Benchmarking and stochastic models are necessary, 
but the inputs need to be understood, vetted and 
challenged based in particular circumstances

AACE Construction Cost 
Classification
• Class 5 to 1 is a 

progressive scope 
elaboration

• Unlike construction, 
Decommissioning 
estimate accuracy 
is not design 
dependent  

 Decommissioning cost drivers are very different from 
original construction – maturity is not quantity based

Improved Maturity Reduces Estimate Bandwidth



Example: Approach for Cost Classification  
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Type of Estimate AACE CII

Conceptual
Class 5                   
L: -20% to -50%; 
H: +30 to +100%

Capacity factored, 
parametric models, 
judgement or analogy Grade C                

Accuracy of +/-
25% to 30% 

Order of magnitude, using 
short-cut techniques; overall 
scope has not been defined

Feasibility
Class 4                    
L: -15% to -30%; 
H: +20 to +50%

Equipment factored or 
parametric models

Budget Authorization
Class 3                    
L: -10% to -20%; 
H: +10 to +30%

Semi-detailed unit costs 
with assembly level line 
items Grade B         

Accuracy of +/-
15% to 20%

Scope defined but detailed 
planning has not been 
performed

Control Budget
Class 2                    
L: -5% to -15%;   
H: +5 to +20%

Detailed unit cost with 
forced detailed take-off

Execution Estimate
Class 1                    
L: -3% to -10%;   
H: +3 to +15%

Detailed unit cost with 
detailed take-off

Grade A        
Accuracy of +/-
10%

Definitive cost estimates 
based on detailed planning

Guidance for Cost Classification 
• CNSC provided different methods for assessing 

estimate class (AACE and Construction Industry 
Institute) with conflicting uncertainty ranges

• Uncertainty for Conceptual estimates would be 
very large due to specific requirements:

• “If impacts of proposed operations are 
difficult or impossible to estimate with 
precision, a credible worst-case scenario 
must be used. 

• A “decommissioning tomorrow approach” 
must be applied

REGDOC-3.3.1, Financial Guarantees for Decommissioning of Nuclear Facilities and Termination of 
Licensed Activities – Issued by Canadian Nuclear Safety Commission, January 2021
• Confirms link of cost estimates, financial guarantees and decommissioning plan
• Describes decommissioning planning as an “ongoing process” that requires updating
• Defines Basis of Estimate elements for understanding uncertainty and risks



Project Management Approach to DCE’s
 Develop a Stage Gate Process for the decommissioning program specific to the station, program and company needs 

 Gates define the expected maturation of the scope over time – link to estimate class and uncertainty bandwidth
 Identify what is known, what is unknown and the path for reducing uncertainty over time
 Map major decisions – accelerate, transfer license, commercial model, etc.
 Incorporate key stakeholders into gates – use for communication and accountability 

 Ensure Risk Management process is robust
 Identify/analyze discrete risks for determining “known unknowns”
 Study/assess potential mitigation to understand potential cost for remediation 

 Cost Estimating Process focused on reducing uncertainty
 Analyze benchmarked cost estimates carefully to ensure applicability to  site, design, conditions, commercial 

aspects and other factors that could create uncertainty/inaccuracy of estimates
 Develop Bottoms-up estimates to assess unique risks, plant design aspects, site conditions and other aspects 

that would drive high levels of uncertainty/contingency 
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Sample Gate Process
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Gate 0 Gate 1 Gate 2 Gate 3 Gate 4 Gate 5 
Phase Identification Phase Initiation Phase Definition Phase Preparation Phase Execution Phase Site Restoration

Purpose Establish financial guarantees Update to financial 
guarantees

Programmatic Approval, 
decision on commercial 
pathway/license owner 

Detailed Decommissioning 
Planning

Dismantlement Return/prep for reuse of site

Plant Status Full operation Full operation with EOL >10 
years

Full operation with EOL >5 
years

EOL with beginning of fuel 
transfer; site readying for 
D&D

Unit(s) defueled; 
decommissioning begins

Decommissioning completed

Project Definition Develop program estimates 
and alternatives for End of 
Life (EOL)

Study program risks and 
unique plant conditions; 
updates to EOL planning

Program risks known with 
high-level mitigation planning; 
discrete risks examined and 
estimated

Detailed quantities known, 
means and methods for D&D 
selected, milestones and 
detailed schedule known

Project scope fully defined Soil sampling and 
environmental analysis 
complete

Planning Maturity Conceptual - 0% to 2% full 
program definition                    

Preliminary - 1% to 15% 
program definition

Semi-detailed - 10% to 40% 
program definition

Ready for Execution 30% to 
75% full scope

Execution Work Packages 
defined

Site Restoration work defined

Schedule Level 0/1 Level 0/1 Level 0/1/2 Level 0/1/2/3 Level 0/1/2/3/4/5 Level 0/1/2/3/4/5
Estimate Quality Conceptual Estimate (pre-

classification)
Class 5 Class 5 to 3 Class 3 to 2 Class 2 to 1 Class 2 to 1

Estimate Method Benchmarked with Parametric 
Modeling

Benchmarked with Parametric 
Modeling; discrete risks 
monetized

Partial bottoms-up; risks and 
mitigation monetized; 
benchmarks updated

Vendor prepared estimates
Owner costs 

Vendor prepared estimates
Owner costs

Vendor prepared estimates
Owner costs

Estimate Sources In-house estimates; OPEX and 
Industry Benchmarking

In-house estimates; OPEX and 
Industry Benchmarking

In-house and vendor/ owners' 
engineer estimates

D&D Execution Estimate
Owner/Site Cost Estimate

D&D Execution Estimate
Owner/Site cost estimate

D&D Execution Estimate
Owner/Site cost estimate

Accuracy Range L: -20% to -50%                        
H: +30% to 100%

L: -20% to -50%                         
H: +30% to 100%

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

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

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

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