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Presentation Topics 

Drivers and advantages of e-construction 

Legislative authority for e-business 

Digital vs. electronic signatures 

Use of GIS to streamline and enhance data  

E-ticketing for PCC, HMA, Aggregates 
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Staffing and Program Dynamics 

2011 2016 

3,100 FTEs  

2,632 FTEs  $2.7B 

$3.5B 

45% Difference! 
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Why e-construction? 

Limited resources 

Availability and acceptance of new technology 

Better manage an increasing workload  

Cost effective, efficient, streamlined processes 

Increased transparency and accountability 

Enhanced customer service 

Safer construction environment 

Existing Legislative authority 
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Legislative Authority  

 Iowa Code Chapter 554D “Uniform Electronic 
Transactions Act” (2000, 2004, 2005) 
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Chapter 554D Definitions 

Defines an “automated transaction” as one  
conducted or performed, in whole or in part, 
by electronic means or electronic records 

 

Further defines “electronic” as relating to 
technology having electrical, digital, magnetic, 
wireless, optical, electromagnetic, or similar 
capabilities 

 

 

 

 

 

 



SAFETY   RESPECT   INTEGRITY   TEAMWORK   LEADERSHIP  

Chapter 554D Definitions 

Defines “Governmental agency” as an 
executive, legislative, or judicial agency, 
department, board, commission, authority, 
institution, or instrumentality of the federal 
government or of a state or of a county, 
municipality, or other political subdivision of a 
state.  
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Chapter 554D Provisions 
A record or signature shall not be denied legal 

effect or enforceability solely because it is in 
electronic form 

A contract shall not be denied legal effect or 
enforceability solely because an electronic 
record was used in its formation 

If a law requires a record to be in writing, an 
electronic record satisfies the law 

If a law requires a signature, an electronic 
signature satisfies the law. 
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Chapter 554D Provisions 

Legal recognition of electronic signatures, 
contracts, and records 
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Electronic vs. Digital Signatures 
Electronic  

Numerous types, less secure  

Can be created anonymously 

Can be copied, or used w/o authorization 

Examples include handwritten stylus signature 
on mobile device, pdf, Adobe 
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Electronic vs. Digital Signatures 
Digital 

Mathematical algorithm 

Requires verification of identity (authentication) 

User ID and password protected (security) 

Cannot be tampered with or altered (integrity) 

Signer cannot later deny (non-repudiation) 
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E-construction:  where are we? 

 

 

 

 

 

100% by 2019 

99% 
Paperless! 
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ESRI and ArcGIS 

ESRI is a company that produces 
most of the GIS products that we use. 

“ArcGIS combines mapping and 
analytics to reveal deeper insight 
into data. ArcGIS provides 
contextual tools for mapping and 
spatial reasoning so you can 
explore data and share location-
based insights.” -Esri 
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2013, 
Collector, 
Culverts 

2014, 
Collector, 
Guardrail 

2016, 
Collector, 

Signs 

2016, 
Survey123, 

HMA 
Sample 

Locations 

2017, 
Collector, 
Walls and 
Lighting 

2018, 
Survey123, 
HMA/PCC 

Plant 
Calibration 

2018, 
Survey123, 

PCC 
Patching 

Data 

2018, ???  

GIS App and Data Collection 
Timeline 
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              Advantages 
 
• Minimizes Human Error 
• Contributes to Our Paperless 

Goal (Including As-Builts) 
• More Consistent Workflows, 

Processes, and Document 
Submittals Between 
Contractors, Consultants, and 
the DOT 

• Smarter Surveys = Time 
Efficiency 

• Increased Transparency 
 
 

            Disadvantages 
 
• Must Use a Mobile Device 
• Training on Current 

Workflows and Processes 
• Current Practices Need to 

be Reevaluated/Updated 
• Cellular Data/Internet 
 
 



SAFETY   RESPECT   INTEGRITY   TEAMWORK   LEADERSHIP  

Current GIS App Usage 

6 Districts 
14 Resident Construction 
Engineer offices 
157 full time inspectors 
150 cross trained inspectors 
320 iPads in Construction 
3 consultants 
 
102 maintenance garages 
300 users in the office of 
Maintenance 

[VALUE] 

[VALUE] 

300 

Current Construction/Maintenance GIS App User 
Breakdown 

Full Time Inspectors Consultants Maintenance Users
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Apps We Utilize 

Survey123 (Data Collection) 
 
• Material Sample Submittals  
     to District Materials Offices 
• Hot Mix Asphalt Sample 
• Soil Boring Locations 
• Submitting Design Information 
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Apps Cont’d 

Collector (Data Collection and Inventory) 
 
• Guardrails 
• Culverts 
• Lighting 
• Signing 
 

 
Explorer (Viewer Only) 
 
• Access Different Maps from ArcGIS Online 
• Over 200 Maps Shared by Multiple Offices 
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Scope of Services Updated 
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What We Use Our Data For 

• Inventory of Current Assets 
• Historical Data for Informational 

Purposes 
• Data Analytics 
• Construction Progress 
• Project Documentation 
 
 



SAFETY   RESPECT   INTEGRITY   TEAMWORK   LEADERSHIP  

GIS Resources: Data & More 

REST Services 

Coming Soon: Construction Portal 

Iowa DOT's GIS Homepage Iowa DOT's GIS Training Portal 

REST Services.html
Geospatial Technologies - Iowa Department of Transportation.html
Iowa DOT's GIS Training Portal.html
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E-ticketing pilot projects… 
  
HMA 

 

PCC 

 

Aggregates 
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Questions 

Wes Musgrove, PE 

Director, Office of Construction and Materials 

Iowa Department of Transportation 

(515) 239-1843  wes.musgrove@iowadot.us 
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