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Asset Management 

Asset Management Risk Register - 25 

Weather/Natural Hazard Risks – 6 (links to 6 

other) 

Agency – Extreme Weather Trends 

Asset – Flooding, Scour, Pump Stations 

Asset – Landslide/Slope Failure 

Asset – Rockfall 

Asset – Culvert Failure 

Activity – Redundant Routes 



Life Cycle Plan 
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Resilience Building Methodology 

• Identify key stressors and associated weather-related risk - Identify vulnerable 
assets 

• Pilot climate data modeling 

• Compile data – GIS Resilience Database - systematically  

      record known locations – 500 locations currently 

• Screening tool utilized to prioritize 

• Risk-based asset management life cycle method – new end to end engineering 
process implemented -  project level statistical decision theory 

o Identify root cause during different stages of asset lifecycle (creation, 
maintenance, preservation, rehabilitation/reconstruction, end of life)  

o Identify proxy indicator or direct engineering approach 

o Identify mitigation strategies / decision trees, including adaptation options and 
selection criteria - probabilistic risk modeling is an option  

• Resilience Investment Economic Analysis (RinVEA) – resilience spend justification  

 

 

 

ADOT / FHWA 
2015 Vulnerability Assessment 

ADOT / FHWA 
2018 Asset Management – 
Infrastructure Resilience 

2019 Resilience Building 



ADOT Resilience GIS Database  

Data 

• ADOT’s USGS Data 

– Flood gauges 

– Wildfire 

– Drought 

• Layers from ADOT’s USGS Flood map 

• Dust storm data (I-10 pilot) 

• 5-yr program priority project 
information 

• Bridges (including scour program) 

• Culvert 

• ADOT system base layers 
 

 

 

 

 

Data 

• ADOT/USGS Project Work 

• Resilience (Extreme Weather and 
Climate) Building  

• Resilience Investment Economic 
Analysis assessment locations 

• Climate Engineering Assessment for 
Transportation Asset (CEA-TA) locations 

• Every Day Counts CHANGE 2-D modeling 
projects 

• 2050 and 2100 climate data 
downscaling mapping 

• Pavement 
 



ADOT Resilience Screening Tool 
Agency/SEO/Division/District/5-yr Construction Program 

TAMP Risk Register 

Resilience Risk Register 

Resilience Program Screening 

Resilience Program Screening 

 All historical actions 

 All known locations 

 All current need catalogued (GIS) 
 

Design/Construction/Operations/Maintenance 

Projects I.D.'d and Prioritized 

Financial Tool Box Opened 

 Justification (RinVEA) 

 Build Consensus 
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  • Protect the new $5.2M roadway investment 
• Address severe erosional and drainage issues that has led to a 25%-100% 

degradation at sixty-one (61) of the eighty-six (86) corrugated metal pipe (CMP) 
drainage structures 

• Address drainage excavation, barrow and slope stabilization issues 
• Address severely compromised stormwater management capabilities  
• Comply with and proactively address expected regulatory actions on stormwater 

management, FHWA Order 5520, Presidential Executive Order on Federal Flood 
Risk Management, and MAP-21 asset preservation performance requirements 

• Upgrade ADOT’s application of risk-based assessment modeling at the asset class, 
project development, and localized hydrological event level 

• Further ensure use of SR 191 in the remote far northwest of Arizona and a main 
Apache County connector between SR 264 and US 160 in the advent of an extreme 
weather event 

• Pilot ADOT’s Resilience Investment Economic Analysis (RinvEA) 

 Resilience Building Project #1 – SR 191 Chinle, AZ  



 Resilience Building Project #1 – SR 191 Chinle, AZ 
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• Pre-and post-construction conditions of this project 
 

• Example of a $275,000 resilience building outlay 
that improved asset management, the roadway 
asset lifecycle, and created a more resilient road 
segment by measurably improving the ability for 
the drainage facilities to convey up to the 50-year 

  
• RinvEA is now one major component of financial 

decision making as it relates to asset management 
– infrastructure resilience 



 Resilience Building Project #2 SR 160 Laguna Creek  
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$1m gabion basket bank protection - bridge now protected to the 500-yr storm event 



Laguna Creek Construction 
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Laguna Creek - Pilot Reach Monitoring in Dynamic Channels 
Understanding bank erosion and impacts to infrastructure 

 
 

 

 

 

   

5-yr ($1m) ADOT – USGS Partnership 

Laguna Creek Reach Monitoring Pilot: 

• Rapid deployment stream gage 

• Surface velocity radar sensor 

• Particle tracking video cameras 

• Indirect discharge measurements 

• Repeat LiDAR scans of bridge 
structure and surrounding  channel 

• sUAS (drone) survey 

• Approved Fact Sheet 

• Cloud project data availability 

o ScienceBase 

o Earth ResourcesObservation 
and Science (EROS) 

 

   



Reach Monitoring Products Collecting data for the future 
 

 

 

 

   

Roughness values/drag coefficients 

Discharge magnitude and frequency 

Topographic models High-res. aerial photographs 

Reach visualization 

Velocity data 

Channel change data 

Maximum scour data 

Vegetation change over time Vegetation density data 

2D model calibration Rating refinement 

Post-wildfire data collection 



3-D Erosion Change Detection Mapping  
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Resilience Building Project #2 – Laguna Creek 
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November 2017 – State Route 160 Laguna Creek Bridge (Final grading and seeding) 



Post Construction Monitoring 
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USGS Drone Data Capture – On-going Monitoring - Built 

Condition and Wash Meander / Ox-bow 
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  • #3 – SR 95 Fortuna Wash Bridge - Bridge and Bank Stabilization 
$9.3m bridge now protected against Fortuna Wash floodwaters flowing over the road, 
secured the $500m in area economic impact, reduced/eliminated considerable detour  
• #4 – I-8 Foothills Blvd to Dome Valley - Roadway and CMP Improvements 
$14m Roadway deterioration and clogged and corroded drainage structures due to 
storm events and aging repaired.  Ten (10) Corregated Metal Pipes (CMP) ranging in 
size from 24" to 60". Vulnerable NHS asset improved - Access for City of Yuma, Yuma 
Port of Entry, State of California, Yuma International Airport, USMC Air Station Yuma, 
Barry M. Goldwater Air Force Base, Port of San Luis SR 95, MP .01 Mexico Border 
• #5 – I-17 New River Bridges Structures #1290 and #1291 – Upgrade structures 
$2.5m 6-inch deep concrete floor approximately 3 feet below the channel bed 
underneath the bridges. Cutoff walls at both upstream (approximately 4 feet deep) 
and downstream (approximately 6 feet deep) ends of each of the concrete floors 
under the bridges.  Vulnerable NHS asset improved in and out of Maricopa County and 
its 4.2m residents, access to and from Northern Arizona regions including Flagstaff, AZ.  
USGS upstream Peak Discharge Computation for Flood: August 19th, 2014 Discharge 
  39,300 ft3/s 

 Resilience Building Projects 
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  • #6 – SR 80 St. David Bridge - Bridge replacement 
$11m bridge replacement to replace a structure that has reached end of life.  Severe 
erosion issues due to confluence of the Dragoon and San Pedro rivers. Fourth EDC 
CHANGE Program SRH 2-D modeling effort. 
• #7 – SR 79 Gila River Bridge -  Bridge replacement 
$30m 1500' bridge replacement and mitigating 4000' additional floodplain. First 
project to proceed through all phases of the CEA-TA.  Specifically includes Innovation in 
Design and Drainage Engineering design contract component. Includes seven (7) EDC 
initiatives. Pilot 2-D, 3-D, 4-D, 5-D 
• #8 – I-10 Gila River Bridge – Bridge replacement 
$75m 1500’ bridge replacement - The existing river crossing includes two quarter-mile-
long bridges, one for east- and one for westbound I-10, each carrying two lanes of 
traffic over the Gila River. They are critical pieces of infrastructure on I-10, a Key 
Commerce Corridor that connects Arizona’s two largest metropolitan areas and 
supports significant commercial and economic growth for the region, the state and the 
country.  

 Resilience Building Projects 



 Resilience Building - EDC CHANGE Program 2-D 
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Trinity College Dublin 
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Alan O'Connor - School of Engineering - Trinity College Dublin 
Developing an asset class probabilistic engineering approach that assesses the 
stressors inherent to the built structure itself 



Carnegie Mellon University 
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Constantine Samaras – School of Engineering - Carnegie Mellon University 
• Develop Economic Analysis Process  
• Develop Life Cycle models to monitor investment  
• Account for the differences in the deterioration model with new climate-informed 

asset management models 
• Pilot customized intensity-duration-frequency (IDF) curves 
 
While different methods to quantify the economic impact of climate change for 
infrastructure can be found in the literature, none of these methods succeed in 
producing life cycle asset management plans that are robust to a wide variety of future 
climates.  New methods for benefit cost analysis, return on investment studies, and 
major rehabilitation timeline analyses are needed that incorporate probabilistic 
approaches, and minimize regret by DOTs under a changing climate. 
 



Part 667 - Developing a Process 
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• FHWA Emergency Relief Program (ERP) provides funds for the repair and reconstruction of 
highways and roads that have sustained serious damage from catastrophic failures or natural 
disasters, including extreme weather events. Since fiscal year 2012, Congress has 
appropriated approximately $5.7 billion to the ERP.  

• MAP-21 and FAST Act National Highway Performance Program External - Asset Management 
Plan Final Rule 

• 23 CFR Part 667 Periodic Evaluation of Facilities Repeatedly Requiring Repair and 
Reconstruction due to Emergency Events 

• Statewide Evaluation §667.1 43 State DOTs shall conduct statewide evaluations to determine 
if there are reasonable alternatives to roads, highways, and bridges that have required repair 
and reconstruction activities on two or more occasions due to emergency events. 

• Report No. ST2018014 - January 10, 2018 - Office of Inspector General -  Improve Guidance 
on Infrastructure Resilience for Emergency Relief Projects and a Process To Track Related 
Improvements 

• Statewide Evaluation §667.1 43 State DOTs shall conduct statewide evaluations to determine 
if there are reasonable alternatives to roads, highways, and bridges that have required repair 
and reconstruction activities on two or more occasions due to emergency events. 



Part 667 - Developing a Process 
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SR 88 Flash Flooding – July 2017 - ER - $1m 
14 locations over 15 miles  



Questions 

 Steven Olmsted 

Arizona Department of Transportation 

solmsted@azdot.gov 
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Questions? 

mailto:solmsted@azdot.gov

