
Your Success is Our Mission!UNCLASSIFIED 1

Disaster Response 
& Recovery Effort:

Super Typhoon Mawar
Andersen AFB, Guam

Bil Hawkins, PE, PMP

Air Force Civil Engineer Center
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Where is Guam ?

GUAM
HAWAII
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Why Guam ?
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Typhoon Mawar 
Impact on Andersen AFB

Andersen AFB Climate Resiliency on 24May23:

VERY GOOD
95% SF Facilities constructed of reinforced concrete 
Primary power placed underground



Your Success is Our Mission!UNCLASSIFIED

Category V Rated Facilities
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Typhoon Mawar 
Impact on Andersen AFB

Andersen AFB Climate Resiliency on 24May23:

VERY GOOD
95% SF Facilities constructed of reinforced concrete 
Primary power placed underground

GOOD
Roofing upgrade program to more storm-resistant materials
BUILDER Facility Condition Assessment completed Jul22
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Mawar – Andersen AFB Damage
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Typhoon Mawar 
Impact on Andersen AFB

Andersen AFB Climate Resiliency on 24May23:

VERY GOOD
95% SF Facilities constructed of reinforced concrete 
Primary power placed underground

GOOD
Roofing upgrade program to more storm-resistant materials
BUILDER Facility Condition Assessment completed Jul22

BAD
Typhoon Mawar developed an Eyewall Replacement Phenomenon 
Asset Management program not fully developed

Inventory, Planning & Preventative Maintenance
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Typical Typhoon/Hurricane  
Eye/Eyewall Formation
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Typhoon Mawar 
Eyewall Replacement

Hurricane Pilot Observations in 1950’s

Typical Satellite and/or Infrared 
historically couldn’t detect rapidly 
changing wind currents in the eyewall

Microwave Imagery in 1980’s
Proved not rare wind events

Chaotic and constantly changing wind
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Typhoon Mawar 
Eyewall Replacement
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Typhoon Mawar 
Impact on Andersen AFB

Building Envelope Failures

Roofs

Roll Up Doors

Open Louvers in Walls – Over Pressured Rain (36-inches in six days)

Exterior/Unprotected Equipment

HVAC Condensers

Lightning Protection Systems
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Typhoon Mawar 
Andersen AFB Damage
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Andersen AFB Damage
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Typhoon Mawar 
Andersen AFB Damage
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Asset Management @Andersen AFB

Inventory: USAF RPAD vs USN 

Recent Transfer of Real Property (End of fiscal year 2021)

Assessment: AE Contracted BUILDER Effort – 13Jul23 Sched Final Submittal 

Pushed to Release Final 3Jun23 Because of Typhoon 

SOW “Inventory/Assess All “Observable Systems””

Roof Access Excluded B30 Inventory/Assessments

Quality Assurance – Never Happened…
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BUILDER Use 
@Andersen AFB
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Mawar – Andersen AFB 
Assessment Summary
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Mawar – Andersen AFB 
Assessment Summary

Assessed “Facilities” 
as of 18Jun23

Includes Buildings, Linear 
Facilities, & Structures

Total: 1112 of 1304
Assessments Complete 84%
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Cost Estimate Requirement

ESTIMATE 
CLASS

LEVEL OF PROJECT 
DEFINITION

ESTIMATE 
METHOD

EXPECTED 
ACCURACY RANGE

Class 5 0% to 2% SF, parametric, judgment, or analogy -30% to +50%

Class 4 1% to 15% Parametric, assembly models -20% to +30%

Class 3 10% to 40% Semi-detailed unit cost with 
assembly level line items

-15% to 20%

Class 2 30% to 75% Detailed unit cost -10% to +15%
Class 1 65% to 100% Detailed unit cost -5% to +10%

DoD Guidance Unit Cost (Unified Facility Code 3-701-01) requires Class 5 level at a minimum
--Best that can be accomplished during rapid response & recovery type assessments
--Accuracy range is 20% confidence level with appropriate contingency added

35% design required for a typical Class 3 MILCON & FSRM cost estimate certification
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Repair Project Development
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Cost Adjustments

■ Typical Markups for Andersen AFB’s Class 5 Estimate
■ Area Cost Factor (2.75 or 275%)
■ Design Fees (4%)
■ Design Contingency (35%) – rapid assessment scope, design uncertainty
■ Post Award Contingency (5%) – post award adjustments and unforeseen conditions
■ Labor Productivity Reduction (20%)
■ Secure area access requirements for work on airfield and ammo storage areas (5%)
■ Munitions and Explosives of Concern (MEC) Safety & Environmental Reqs (8%)
■ Inflation factor (2%) – Risk Actual Inflation Outpaces DoD SPI Rates
■ Contractor General Conditions – Mobilization, Overhead, Profit, and Bonds (11.4%)
■ Gross Receipts Tax (5.26%)
■ Supervision, Inspection and Overhead (8.1%)
■ FINAL COST FACTOR FOR CLASS III COST ESTIMATE 3.79

26



Your Success is Our Mission!UNCLASSIFIED

BUILDER Cost Book 
Post Typhoon Mawar
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Typhoon Recovery Plan 
Andersen AFB
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Closing…

■ Disaster Response Teams not Trained on Incident Recovery Planning
■ Emergency Incident Command Structure
■ Rapid Facility Assessment Triage
■ Need for Early Cost Estimate Numbers

■ Rigor of Operating Long Days in Unfavorable Conditions
■ Well Matrixed Team of 36CES, AFCEC & PACAF
■ Early Strawman Organization Based on Tyndall Recovery Program
■ Opportunity to Repair & Make Andersen AFB Better – More Resilient !

FINAL RECOVERY COST ESTIMATE – $4.3B OVER THE NEXT FOUR YEARS 
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Pending Questions
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