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About the Construction Management and Technology Program

The mission of the Construction Management and Technology (CMAT) program is to improve the
efficiency and cost-effectiveness of planning, designing, constructing, and operating transportation
facilities through innovative construction processes and technologies.

About the Institute for Transportation

The mission of the Institute for Transportation (InTrans) at lowa State University is to save lives and
improve economic vitality through discovery, research innovation, outreach, and the implementation of
bold ideas.
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a U.S. Veteran. Inquiries regarding nondiscrimination policies may be directed to Office of Equal
Opportunity, 2680 Beardshear Hall, 515 Morrill Road, Ames, Iowa 50011, telephone: 515-294-7612,
email: eooffice@iastate.edu.

Disclaimer Notice

The contents of this document reflect the views of the authors, who are responsible for the facts and
the accuracy of the information presented herein. The opinions, findings and conclusions expressed in
this publication are those of the authors and not necessarily those of the sponsors.

The sponsors assume no liability for the contents or use of the information contained in this document.
This report does not constitute a standard, specification, or regulation.

The sponsors do not endorse products or manufacturers. Any trademarks or manufacturers’ names
appear only because they are considered essential to the objective of the document.

Quality Assurance Statement

The Federal Highway Administration (FHWA) provides high-quality information to serve Government,
industry, and the public in a manner that promotes public understanding. Standards and policies are
used to ensure and maximize the quality, objectivity, utility, and integrity of its information. The FHWA
periodically reviews quality issues and adjusts its programs and processes to ensure continuous quality
Improvement.

Iowa DOT Statements

Iowa DOT ensures non-discrimination in all programs and activities in accordance with Title VI of the
Civil Rights Act of 1964. Any person who believes that they are being denied participation in a project,
being denied benefits of a program, or otherwise being discriminated against because of race, color,
national origin, gender, age, or disability, low income and limited English proficiency, or if needs more
information or special assistance for persons with disabilities or limited English proficiency, please
contact lowa DOT Civil Rights at 515-239-7970 or by email at civil.rights@iowadot.us.

The preparation of this report was financed in part through funds provided by the Iowa Department
of Transportation through its “Second Revised Agreement for Management of Research Conducted by
Iowa State University for the Iowa Department of Transportation” and its amendments.

The opinions, findings, and conclusions expressed in this publication are those of the authors and not
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Federal Highway Administration.
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Documentation Best Practices

Key Practices:

Common
Pitfalls to Avoid:

 Standardized templates
 Clear requirements

* Regular updates

* Quality checks

* Incomplete records

* Delayed submissions
* Poor organization

¢ Inconsistent formats

* Submission compliance rates
* Documentation quality

* Access efficiency

* Data accuracy

Managing Utility Removal and
Abandonment

Developing effective removal and abandonment policies

Implementing permitting and approval processes

Establishing tracking and management systems for abandoned utilities
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Current State (Survey Results):
* 91.18% lack removal/status change procedures
* 94.12% have no abandonment permitting
The * 77.14% don't allow utility status changes

* Limited documentation of abandoned facilities
Abandonment

Impact of Poor Management:
Challe nge « Congested ROW space

* Unknown infrastructure risks
* Complicated new installations
» Safety concerns

Policy Requirements:
1.Clear Ownership
1. Utility retains responsibility
2. Liability considerations
3. Maintenance obligations

2.Documentation
Essential Elements of 1. Location records

Removal/Abandonment 2. Status updates

3. Condition assessment
Management
4. Future plans

3.Decision Criteria
1. Remove vs. abandon
2. Repurposing options
3. Safety considerations
4. Costimplications
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Removal
Procedures:
Managing Utility

Removal

Abandonment Requirements:

Formal notification
Location documentation
Status verification
Safety measures

Future access plans
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Step-by-Step Process:
1.Initial Assessment
1. Utility identification
2. Condition evaluation
3. Impact analysis
4. Cost estimation
2.Planning
1. Method selection
2. Schedule development
3. Resource allocation
4. Coordination needs
3.Execution
1. Safety Protocols
2. Documentation requirements
3. Quality control
4. Site restoration

Abandonment Procedures: Managing Abandoned Utilities

Management Strategies:

Database tracking
Regular inspections
Conflict assessment

Removaltriggers



Status Change Management: Managing Utility Status Changes

W

Change Categories: Required Documentation:
Active to Abandoned Current status
Abandoned to removed Proposed changes
Repurposed use Timeline
Temporary deactivation Safety measures

Future plans

Key Steps:
1. Policy Development
1. Clearrequirements
2. Standard procedures
3. Documentation needs
3 4. Enforcement measures
Imple mentlng 2. Process Implementation
1. Staff training
Re m Ova l a n d 2. Forms/templates
3. Tracking systems
Abandonment 4. Quality control
3. Monitoring & Enforcement
1. Regularinspections

Procedures

2. Compliance tracking
3. Issue resolution
4. Processupdates

Success Factors:
* Clearresponsibilities
+ Consistent enforcement
* Regular updates
+ Stakeholder engagement
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Other Training: NHI

+ 134006 Instructor Led 2-Day Utility Coordination for
Highway Projects (ILT)

+ 134006A Utility Coordination for Highway Projects (WBT)
prerequisite for the ILT

o 134117 Preparing and Communicating Effective Utility
Relocation Requirements (WBT)

« 134208 Utility Investigations (WBT)

+ 134209 Utility Conflict Management (WBT)

« 134210 Utility Data Management (WBT)

Leveraging Technology and Data
Management

Overview of digital tools and platforms for utility management
Strategies for integrating utility data with agency systems

Best practices for data sharing and security
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Technology in Utility Management

Cu rrent * Only 3.90% use GIS/GPS data

* 3.90% use CAD data
TeChHO"ogy Usage e 36.36% still rely on basic maps/drawings

(Survey Findings): e Limited integration between systems

¢ |nefficient processes
Hegle T e} # Miggli -1 Ml ¢ Data accuracy issues

Technology: * Poor information sharing
* Limited decision support

Essential Digital Tools for Modern Utility
Management

Geographic Information Systems (GIS)

* Spatial database for utility locations
¢ Integration with permitting systems
*Visual mapping capabilities

Electronic Permitting Systems

* Online application processing
* Document management
* Workflow automation

' Asset Management Platforms

¢ Inventory tracking
* Maintenance scheduling
* Life-cycle management
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Creating a Connected Utility Management Ecosystem
System Integration Components:

Data * Centralized database architecture
* Standardized data formats (ASCE 75)
I ntegranon * Real-time updating capabilities

Key Integration Points:
* Permit processing systems
* GIS mapping platforms
* Asset management software
* Construction management tools
* One-Call systems

Strategies

Phased Approach:
1.Assessment
1. Current capabilities

2. Staff skills
. 3. Budget constraints
Implementation 4. Priority needs
Framework: 2.Selection

1. System requirements

TeChnOl(?gy 2. Vendor evaluation
Implementatlon 3. Cost analysis

4. Implementation timeline
3.Deployment

1. Staff training

2. Data migration

3. Testing

4. Go-live support
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Technology Best Practices

e Start small, scale up

* Focus on user needs

* Ensure data quality

¢ Plan for maintenance
* Regular updates

* Over-complexity

* Poor training

* [nadequate support
e Data silos

e Security gaps

This is a changing landscape...
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NCHRP 20-07 Task 418

An Impact and Value Analysis of
Requiring Geospatial Locations
for Utility Installation As-Builts

 Estimated annual savings of having
digital/geospatially accurate utility as-builts:

» $250,000,000 in damage prevention annually

» $384,000,000 in reduction of needed SUE
services annually

NCHRP Synthesis 20-05 Topic 53-04 Practices for the
Collection, Use, and Management of Utility As-Built
Information

- A majority of DOTs do not receive
true utility as-builts

- A handful have implemented
electronic systems for collecting
the data and require as-builts

- Rapidly changing landscape
- Range of solutions available

PointMan System
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Example: As-builting made easy...

. Full model, instead of a few points. ..
- How long did it take?
« Accuracy: 0.033’

Leica
Zeno FLX100 plus

(J

=y

Topcon
HiPer CR
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Geospatial as-builts offer a path
forward!

* lowa DOT DS-23045: GEOSPATIAL MAPPING OF SUB-

SURFACE AND UNDERGROUND UTILITIES Standard Guideline

for Recording and

* Built from ASCE 75-22 Exchanging Utility
Infrastructure Data

* Having as-builts creates a circular data flow of utility
information

* The technology is there to make it quick and easy...

lowa DOT DS-23045

D$-23045
(New)

1o0wADOT

DEVELOPMENTAL SPECIFICATIONS
FOR

GEOSPATIAL MAPPING OF SUB-SURFACE AND UNDERGROUND UTILITIES

Effective Date
November 21, 2023

THE STANDARD SPECIFICATIONS, SERIES 2015, ARE AMENDED BY THE FOLLOWING
MODIFICATIONS AND ADDITIONS. THESE ARE DEVELOPMENTAL SPECIFICATIONS AND THEY
SHALL PREVAIL OVER THOSE PUBLISHED IN THE STANDARD SPECIFICATIONS.

23045.01 DESCRIPTION
The purpose of this i caplure. or as-built geospatial information for
‘subsurface underground wlmeimumph hway lighting and agency communication lines. Asset
information shall be recorded and submitted as directed in this specification. It is the intent of the
coﬂvecbng Authority 1o capture thvee dimensional (3D) as-built data within Contracting Authority right-of-
in accordance with the mos! current version of ASCE 75. As such, ASCE 75 shall serve as a guiding
rmrmoo for this specification. The DOT has condensed its specific language into this specification for
brevity. Clarifications or questions may be answered within Standard ASCE/UESICI 75-22. Al tables are
from Standand Guidedine for Recording and Exchanging Utilly Infrastructure Data, ASCE/UESICI 75-22,
with permission from ASCE,

23045.02 MATERIALS.

GPS Equipment 1o record geospatial location to 0.1 foot and utilize project Geoid and lowa Regicnal
Coordinate system or transform to those coordinates. See hitps lowadot goviiarcs/Home for coordinate
system.

23045.03 CONSTRUCTION.

A. General.
During the building process or when there is expasure of subsurface utility infrastructure,
measurements for both horizontal and vertical coordinates should be taken at every unique
feature. This includes locations of horizonlal and vertical shifts, deflection points, and at regular
intervals across each unique feature Lo ensure the desired precision of position is achieved. The
precision of the position shall be documented on a 0 to 5 scale.

B. Data Collection.
The roles pertaining to data compilation and verification include, but are not limited to, the
subsequent points:

1. Document the location and Positional Precision of utility features as per the directives of
Table 1-1

2. Log utility characteristic data in alignment with Table 1-2.
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lowa DOT DS-23045

H. Deliverables.

1. The data structure of all deliverables shall adhere to standardized field names, domain
values, and depicted geometries, as shown in the Utility Layers Schema or enable direct
mapping to the same. Geospahal shapefile (. SHP) with all corresponding files including lhe

PRJ file with d to DOT-utilitydata@iowadot us. A
geodatabase template file may also be requested from DOT-utilitydata@iowadot.us

2. ESRI Shapefiles or gt are p , but ive fi that are
are: 2D and 3D Computer -Aided Design (CAD) files or design (DGN) refer to Chapter 40B-1
of the design manual Feature Codes ~ Full Descriptions (iowadot.gov), Comma-Separated

Value (CSV) files, Building Ir g (BIM) files, ible Markup Langs
(XML) files, JavaScript Object Notation (JSON) hles Geograpmc Information System (GIS)
files, Graphic Markup Language (GML) Files, 5 eet

files, and Web Feature Services (WFS).

Table 23045.03-1. Levels of Positional Accuracy.

Accuracy Level A y (Customary Units) Accuracy (S| Units)
Level 1 0.1 foot 25 millimeters
Level 2 0.2 feet 50 millimeters
Level 3 0.3 feet 100 millimeters
Level 4 1 foot 300 millimeters
Level 5 3 feet 1,000 millimeters
Level 0 Undefined Undefined

4‘uuuw—;D°T

en
patial
ortlum

Ideal Scenario

Op
G
C

State Counties Municipalities
.~ Contributor 1

Contributor2 =

=~ Contributor 3

Contributor 4

=

= Contributor 5 Federated GIS Collaboration Portal

Securely Published Utility
GIS Web Services from
the Utility Stakeholders

This diagram illustrates a state managed federated GIS solution administered by the lowa Department of Management’s Office of the Chief Information
Officer (OCIO). The research team highly recommends this approach as the OCIO is best positioned to federate and secure these services across all
public stakeholders, such as state, county, and local municipality agencies that need access to utility data for numerous reasons, including disaster
preparedness and emergency response activities.
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Immediate Actions:
1. Conduct technology assessment
. Develop data standards
. Create implementation timeline Long-term Strategy:
. Regular system updates
. Continuous staff training

[s2 IS B S JU R N

. Performance monitoring Success Metrics:

Getti ng Sta rted * Reduced processing time

* Improved data accuracy

Wlth Dlgltal * Enhanced coordination
Tra n Sfo rm ati 0 n Long-term Benefits:

* Better decision making

* Improved coordination

* Enhanced safety

* Reduced conflicts ’
* Better service delivery

Fostering Stakeholder Collaboration and
Communication

Strategies for engaging utility providers, contractors, and other stakeholders
Developing communication protocols and dispute resolution procedures

Case studies and examples of successful collaboration efforts
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BUilding Survey Results

Highlight:
Better « 80% lack defined
= coordination
COllabOI‘atlon procedures
o oge ¢ Limited formal
in Utll'ty collaboration
processes

Management

* Inconsistent
communication
channels

* Varied stakeholder
engagement levels

HHHE \/

Key Stakeholders: Primary Responsibilities Interaction Points

State/local transportation
agencies

Utility companies
Contractors
Design consultants

Property owners
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Communication Framework:

Establishing
Effective
Communication
Channels

e Regular stakeholder meetings
e Standardized notification procedures
¢ Digital collaboration platforms
* Project milestone reviews

CCC Approach
Implementation

Building Strong Partnerships

159\ M

Partnership Strategies: Success Metrics

Early stakeholder engagement
Clear expectations setting
Conflict resolution procedures

Joint planning initiatives
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Addressing
Challenges
Proactively

Making
Collaboration
Work

* Dispute Resolution Framework:
* Common conflict sources
* Resolution processes
* Escalation procedures
* Documentation requirements
* Best practices

Implementation Steps:

¢ Short-term actions
¢ Establish contact database
¢ Regular coordination meetings
e Communication templates

Long-term goals

e Formal partnerships
e Shared technology
e Continuous improvement
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Action Planning and Implementation

Identifying priorities and next steps for improving utility management practices
Developing an action plan for implementing recommendations

Resources and support for ongoing improvement efforts

Key Implementation Areas:
* Policy development
* Process improvements
* Technology Adoption
* Staff development

Planning for « Stakeholder engagement
|mplementati0n Common Challenges: '
* Resource constraints
* Resistance to change
* Competing priorities
* Technical limitations
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Assessment Areas:
1.Current Practices
* Documentation methods
* Permitting processes
* Technology usage
» Staff Capabilities
2.Gap Analysis

Assessment and * Policygaps
i I . * Process inefficiencies
Pr|0r|t|zat|on * Technology needs

* Training requirements
3. Priority Setting

* Impact assessment

* Resource requirements

* Timeline considerations

* Dependencies

What might you change?

- What are your next steps?
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Conclusion & Evaluation

Thoughts and discussion

Training Evaluation

* Develop clear definitions for each utility type to ensure consistency and understanding among
agencies. For example,

o Water: Potable water distribution systems for residential, commercial, and industrial use

o  Sanitary Sewer: Wastewater collection systems for residential, commercial, and industrial
use

o  Gas(Distribution): Natural gas distribution pipelines for residential, commercial, and
industrial use

o  Electric: Power distribution lines and facilities for residential, commercial, and industrial use

M o Telecommunications/Fiber: Communication lines and facilities, including telephone, cable,
I I I es and fiber optic networks.
o Oil & Gas (Transmission): Pipelines thattransport crude oiland natural gas fromwells to
refineries or processing facilities.

-
C o n S I d e red o Petroleum: Pipelines that transportrefined petroleum products, such as gasoline, diesel, and

heating oil
b A — o Irrigation Lines: Water distribution systems for agricultural irrigation purposes
y ge n c I es o Storm Sewer: Stormwater collection and conveyance systems for drainage and flood control.

* |tis also important to distinguish between public and private utilities within these definitions,
as they may have different characteristics, regulations, and management approaches.

. Encourage the adoption of a standardized list of utility types to be considered by agencies within
their jurisdiction, based on the clearly defined utility categories. This will promote consistency in
utility recognition and regulation across the state.

. Implement a statewide utility classification system that aligns with the standardized list of utility
types. This system will ensure consistency across agencies and facilitate better coordination and
data sharing among stakeholders.
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Standard
Accommodation

Permits and
Registration
Requirements

Develop a new (updated), comprehensive utility accommodation
policy tailored to the specific needs and characteristics of the
agency's transportation system (FHWA, 2017).

Adopt an adjacent city's policy, if applicable, to maintain
consistency and coordination with neighboring jurisdictions.

Use the State DOT policy as a foundation,and identify areas
where the agency's policy will differ based on the unique
requirements of the local transportation system (IOWADOT,
2012).

Consider implementing separate policies for roadways with
speed limits above and below 45 mph to account for the different
design and safety considerations associated with each speed
category.

Develop a risk-based approach to utility accommodation
policies, considering factors such as roadway classification,
traffic volumes, and utility type to determine appropriate
accommodation standards and requirements.

Implement a comprehensive utility permitting system that standardizes the
process for utility providers to obtain permits for installation, upgrade, or
maintenance within public rights-of-way, integrating the system with GIS for
efficient coordination and offering an online application and review process
(Quiroga & Pina, 2004).

Mandate pre-registration for all utility providers, requiring them to submit
company details and insurance proof, and use this process to inform them
about the agency's policies and standards, with a mechanism for regular
updates to maintain accurate records and communication (Sturgill Jr, 2023).

Standardize permit fees based on utility type, work scope, and public
infrastructure impact, ensuring fees cover the costs of system administration
and inspections, with clear communication to providers and regular updates to
maintain alignment with agency objectives.

Establish a robust compliance and enforcement program with clear
performance standards for utility work, including regular inspections, a system
for tracking violations with a tiered penalty structure, and staff training to
enforce policies effectively

Develop a dedicated website to serve as a centralized resource for utility
providers, communicating essential information such as contact details,
permitting processes, forms, file types, delivery methods, and expectations for
required information. Ensure that the website is user-friendly, regularly
updated, and includes clear instructions and guidelines to facilitate
compliance with agency requirements (Quiroga et al., 2014b).
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Questions, Discussion
& Training Evaluation

Thank you!!!

Roy Sturgill, Ph.D., P.E.
Sturgill@iastate.edu
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