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Item 7 - Downtown Rail Extension Project Quantitative Risk Analysis 
and Capital Cost Estimating Processes



Agenda

 Quantitative Risk Analysis

 FTA Risk Assessment Process

 Capital Cost Estimating Process



Quantitative Risk Analysis (QRA)
• Produces a numeric estimate of the overall effect of risk on the project 

cost and schedule
• Considers both uncertainty and risks
• Examines confidence levels and provides the basis for determining 

contingency

vs.

QRA Model 

Range of Values



Components of Contingency



• Risk / opportunity details
• Initial risk state

• Pre-mitigation risk analysis / 
assessment

• Mitigated risk state
• Mitigation measures required (if any)
• How effective do you think they will 

be?

Example of probability and consequence risk matrices

Example of risk scoring / ranking for the purposes of 
assessment

Probability and Consequence
Basis for QRA



Risk / Opportunity Details Initial State Mitigated Risk State Responsibilities

Comprehensive Risk Register
Starting point



Step 1: Develop a Model
Cost or schedule (or both)

Step 2: Define Uncertainty & Risk Impacts 
Assign an accuracy level to costs/durations
Import the risk register

Step 3: Analyze the Model 
Monte Carlo Assessment

Step 4: Use Results to:
Verify confidence in Project budgets/schedule
Focus on risk mitigation strategies
Define contingencies appropriately

QRA approach

Acumen Risk – workflow approach



• Cost Estimate QRA• Schedule Estimate QRA

QRA Outputs

Owner can determine Contingency  based upon
risk appetite and confidence level required



QRA Highlights 
Areas for attention



FTA Risk Assessment Process
Top-Down Beta Factor Approach



Detailed review of project estimate (base and stripped)
Bottom-up risk analysis based on the TJPA estimate and risk register
Parametric (Top Down) risk assessment based on FTA guidance FG40 
Apply ‘Beta’ factors at each milestone to produce a recommended project 

budget 
Determine from their analysis the requirement for an additional $ value to 

the budget if required. 

FTA PMOC Validation of Budget



 Requirements risk: risks associated with project development 
activities, stakeholders' requirements, additional scope, etc.

 Design risks: allowances, non-conformances in designs, 
assumptions, etc.

 Market risks: related to procurement of construction services, 
materials, and equipment.

 Construction risks: geotechnical/utility activities, coordination 
of contractors, start-up/substantial completion risks.

FTA Risk Categories



Contingency

Enter Final Design  $ ?

Bid and Award Contracts    $? 

Commissioning $?

50% through Construction   $?

Construction Complete  $?

Planning
Stage

Project
Complete

Contingency Drawdown
Schedule



Schedule of Activities

 Quarterly Risk Reviews – commenced September 2020

 Quantitative Risk Review Process
 Prepare Workshop Materials July - August 2022
 Conduct Workshop August 2022
 Model and Prepare Report August – October 2022 



30% DTX Capital Cost Estimate

 Bottom-up estimate for materials and labor rates in 2022$

 Process will include a review of construction schedule and staging as well as 
constructability

 Prepared by GEC with participation by:

 PMPC Subject Matter Experts

 SFCTA Staff and Subject Matter Experts 

 TJPA



Bottom-up Estimating

 Construction costs and design contingency provided by GEC

 Design contingency varies by risk associated with project element

 Quantities taken from 30% design drawings/memoranda/reports

 Unit costs collected from manufacturers and contractors

 Productivity rates based on construction schedule, available staging, and 
review of constructability

 Organized by project segment 

 Costed utilizing FTA Standard Cost Codes



Programmatic Cost Assumptions*

 Escalation (to mid-point of construction)

 Right-of-way

 Programwide (on escalated construction cost): 22.5%

 Construction Contingency (on escalated construction cost): 10%

 Program Reserve (on total program less construction contingency): 15%

* In line with 2015 MTC Cost Estimate Peer Review



Next Steps
 Quantitative Risk Assessment using Draft – mid July thru mid August

 Value Engineering using Draft – mid August thru mid October

 GEC Final Cost Estimate based on Review Comments – mid September

 Independent Peer Review on Final – Late September thru late December

 Update of Program Cost Estimate after Peer Review

 Adoption of Updated Program Budget by TJPA Board – January 2023

 Submittal to FTA with Request to Enter Engineering – February 2023



Questions
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