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Our Locations

Smithsonian Around the Globe



Smithsonian Facilities By the Numbers

• 19 Museums + 1 Zoo

• 9 Research Centers

• 154 million artifacts

• 2 million library volumes

• 29 million in-person visitors

• 13 million square feet

• 43,000 acres of land

• 28,000 equipment assets

• 13,000 volunteers

• 6,675 employees

• 600 Buildings

• 300 Structures



National Air and Space Museum – Mall Building Facts

1958 – planned location authorized by President Eisenhower
1971 – Congress appropriated $41 million for construction
1972-1973 – design by Hellmuth, Obata & Kassabaum (HOK)
1976 – opened to the public on July 1 as part of the Nation’s Bicentennial
1995-1997 – last previous major work on stone façade
1997-2001 – skylight & window wall replacement

• Mechanical systems date to the building’s construction
• Stone façade is primary & exclusive

weather barrier
• Building dimensions are (747,877 sf):

– 209 meters (685 feet) in length
– 69 meters (225 feet) in width
– 25 meters (83 feet) in height

• In parallel alignment with 
National Gallery of Art building
on opposite side of the Mall

4



The need to address the façade… 



The Challenge



Logistics



Studying the needs

• 2013 Preliminary studies undertaken
• Envelope Study

• Feasibility Study

• Sustainability Study

• Integrated Cost/Schedule Risk Management 
• February 2016 Risk Assessment (Schematic Design)

• November 2016 Risk Assessment update (35% Design)

• October 2019 Risk Assessment (GMP Design)



• Pre-requisites for Integrated Risk Management

• Detailed Cost and Schedule information is required

• Cost-loaded Critical Path Schedule is Developed

• Knowledgeable and dedicated subject matter experts

• Consultant expertise in conducting workshops and analysis

• Time

Assessing the needs



Why Risk Management?



Schedule Improvement
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Risk Interviews

Risk Modeling and Analysis

Preliminary Risk Analysis Results

Risk Mitigation Workshop

Post-Mitigated Risk Analysis Results

Evaluation of Cost-Loaded CPM Schedule against GAO’s Ten Best 
Practices

Re-perform: Risk Modeling and Analysis

Cost-Loaded CPM Schedule

Overview of the Process



The Costs



The Schedule



The People



The Workshops



Projecting the Impacts

Least impact Highest impact
Most likely



The Worksheets



Developing Mitigations



Cost Confidence Pre-mitigation



Schedule Confidence Pre-mitigation



Cost Confidence Post-mitigation



Schedule Confidence Post-mitigation



The Cost Risk Drivers



The Schedule Risk Drivers



The Summary Results



• Generated risk register to manage mitigations

• Quarterly review of register and mitigations

• Conducted quarry visits and stone tests

• Made stone selection based on risk analysis

• We’ve executed as a CM@Risk w/design assist

• Performed Value Engineering exercises

• The museum director hired a Deputy and additional staff including 
a scheduler

• We’ve done a bunch of other things (partnering, PMP, BIM PxP)

Follow on actions



OK What if I don’t have a $1 billion Project?

• CII Best Practice Provides 3 Tiers

• Provides Spreadsheet Tool

• Tier 1 Identify Risk

• Tier 2 Deterministic Risk

• Tier 3 Probabilistic Risk (Integrated)



Instructions



Input



Level 1 Identification



Level 2 Deterministic



Mitigations



Summary



SI Implementation

• SI has piloted on 2 projects, plans for more

• Hirshhorn Envelope Replacement project ~$20 million

• Hirshhorn Vertical Transportation Repair ~$5

• Interviewed approximately 10-15 Subject Matter Experts

• Took approximately 12-20 hours of time



Benefits

• Got SME’s thinking about risks to project

• Identified mitigations and generated risk/mitigation 
register

• Identified impacts to schedule and cost of project

• Got team thinking about creative solutions

• Achieved a diversified perspective on the project



Limitations

• Tends to overstate individual cost and schedule 
impacts (based on inputs)

• Difficult to determine a reasonable cost/duration 
contingency (no histograms)



Questions?

Michael Carrancho
carranchom@si.edu
202-633-6598

mailto:carranchom@si.edu

