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WHO ARE WE

P&M is a project delivery services firm providing:
• Project, Program and Portfolio Management
• Procurement Strategy and Alternative Delivery Processes 
• Project Delivery Solutions Development
• Project Controls Solutions
• Scheduling Management
• Cost Management
• Risk Management
• Claims Analysis and Dispute Resolutions

We have developed a project delivery system “Myriad” that provides 
• qualitative risk analysis and
• quantitative risk analysis with Monte Carlo simulations.  

We are located in Federal Way, Washington.

My name is Hreinn Thormar, president and owner of P&M.
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THE CASE STUDY
Our case study focuses on forecasting capital costs on capital projects and the additional benefits 
with Monte Carlo simulations and Probabilistic Outcomes for projected costs compared to traditional 
deterministic project controls and cost forecasting.

Our case study is based on a project with the Port of Seattle – Shilshole Bay Marina - Renewal and 
Replacement Project “SBM”. The funding authorization is $80M. 

This project is a complex construction with 

• tight budget constraints 

• execution of several simultaneous construction contracts 

• compounded with operational site with on-going operations and use of the Marina 

This invites several unforeseen constraints and inefficiency impacts that can not be incorporated 
into contract documents. 
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Project Highlights

• Design/Permitting 2001 - 2005
• Construction: 2005 – 2008
• Replaces all docks and piers
• New mix of slip sizes
• Adds 4,000 lineal feet of moorage
• Enhanced small boat/sailing center
• New public areas and children's play fountain
• New administration building and offices
• New Anthony's Restaurant
• New utilities
• Expands dry boat moorage
• Replaces creosote wood pilings with steel
• Hoffman Construction Co. selected as general  

contractor
• Budget: $80 million



Case Study 
Forecasting Capital Project Cost Using Monte Carlo Simulation with 

@Risk for Project

Client: Port of Seattle
Project: Shilshole Bay Marina Replacement & Renewal Project

PROJECT RISK
Construction projects are a complex entity to manage and each construction project has its own 
significant changes and challenges like: 

• unforeseen conditions

• errors in documents and plans

• scope creep

• schedule delays, etc. 

Most owners who manage capital projects have processes
in place to manage:

• changes

• contingencies and 

• forecasting of cost
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THE CHALLANGE
When project budgets are tight it is not unusual that project stakeholders begin asking questions like:  

• will we run out of money

• have you considered ….

• what assumptions have you made with your numbers

• are your numbers conservative; optimistic or even most likely

The discussions and explanations become Complex and the Credibility can become questionable –
which is every Project Manager’s worst nightmare!
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THE SOLUTION

At the Port of Seattle we introduced the Monte Carlo simulation as the Solution to the 
Problem and we began reporting costs (forecast) with probabilistic outcomes. 

The modified approach has shown SIGNIFICANT results in the Visibility and Credibility of the 
Project Controls.
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THE TOOL - MYRIAD
The project controls is managed in a “light” version of “Myriad” where 

• Estimates

• Cost Controls and 

• Master Schedules 

are prepared, updated and project reporting occurs. Cost information can be loaded into an Excel 
Spreadsheet or Microsoft Project for risk analysis and Monte Carlo simulations.
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Project Budgets and Cost Forecasting are managed via Variance Control module and input for 
forecasting is derived from project spending and a cost trend module.
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Cost trends are maintained on a daily basis for actual, as well as, potential events that can drive 
project forecasting. 
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A risk register is maintained for the project to identify qualitative risk and opportunity issues with 
mitigation plans and alarm functions.
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Each line item in the risk register can be analyzed using a decision model. Each risk has an 
estimate of cost and schedule impacts and a Mitigation/Opportunity plan. 
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MONTE CARLO
When schedules are loaded with resource and/or cost information, a Monte Carlo simulation can be 
performed with @Risk for Project for Probabilistic outcomes and Sensitivity analysis.

The report below shows a deterministic cost forecast of $80.8M calculated for the project which 
exceeds the authorized funding of $80M. 
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Following the Monte Carlo simulation a report with probabilistic outcomes shows an forecast of 
$79.7M using the 85% percentile which we determined to use at the Port. 

Note that the 85% percentile value is lower than the deterministic value of $80.8M.

Result: Visibility - Credibility 

Statistic Value %tile Value
Minimum 77973760 5% 78462320
Maximum 80438880 10% 78646208
Mean 79243457.66 15% 78762760
Std Dev 454029.9113 20% 78859144
Variance 2.06143E+11 25% 78926912
Skewness -0.046812337 30% 78994192
Kurtosis 2.570689613 35% 79052160
Median 79235800 40% 79115576
Mode 78996728 45% 79175696
Left X 78462320 50% 79235800
Left P 5% 55% 79304432
Right X 79751616 60% 79366024
Right P 85% 65% 79427768
Diff X 1289296 70% 79500368
Diff P 80% 75% 79579680
#Errors 0 80% 79659528
Filter Min 85% 79751616
Filter Max 90% 79832016
#Filtered 0 95% 79974560

Summary Statistics
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The result of the Monte Carlo simulation provides sensitivity outcomes of how each input impacts 
the outcome. This can be a very helpful tool to focus your resources on the largest risk areas in the 
project.

 Regression Sensitivity for SBM
Program/Cost

 
Std b Coefficients

 
 
 
 
 
 
 
 
 
 
 
 

                  

 Plan Reviews/Construction .../Cost (Dist.23) .054
 Quality Program/Cost (Dist.../Cost (Dist.22)  .092
 Trended Potential Use of M.../Cost (Dist.11)  .105
 POS Furn Matls (Steel pile.../Cost (Dist.12)  .133
 Project Management/Cost (D.../Cost (Dist.18)  .153
 Allocated Overhead/Cost (D.../Cost (Dist.24)  .154
 POS Furnished Construction.../Cost (Dist.13)  .195
 Undefined Future Trends to.../Cost (Dist.14)  .202
 Action Trend Log/Cost (Dis.../Cost (Dist.15)  .328
 Port Construction Manageme.../Cost (Dist.19)  .328
 Design - Architect/Enginee.../Cost (Dist.16)  .486
 Trended Potential Changes .../Cost (Dist.9)  .635
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At the Port of Seattle we determined to use the 85% percentile number for the project forecast.
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Get more information 
from following 
sources:

• our web site at 
www.pmsvs.com

• get a brochure 

• contact us directly at 
(253) 248 0038 

• email us at 
main@pmsvs.com

http://www.pmsvs.com/
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