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CDM Multi-Use Trails – Systemic Condition Analysis & Management

SCAMMUT

it or 

lose it!
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Presentation Overview

Accepted Budget Increase
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~$3.9 Million Maintenance Funding Increase 
Over 10 Years (Excludes Staffing & CIP)
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Presentation Overview

Goals

• Respond to public’s desire for better trail maintenance and surfacing

• Protect city’s and project grantor’s capital investments with a regular 

cycle of preventative maintenance and repairs following established 
standards

2017 2018 2019 2020 2021 2022

Public Works Trail Assessment 
• Asphalt experts 

• Existing trail ratings

GIS Implementation and MNDOT Research
• Preparing for Trail Audit

• Examples of existing successful trail operations

First Trail Audit by P&R Staff
• Developed priority issues

• Worked with Engineering for high priorities

Trail high priority projects and trail repairs
• Collaboration with Engineering & Public Works

• Address major trail corridor issues

• Completion of 20+ trail improvement projects

Second Trail Audit by P&R Staff
• Developed better practices/standards

• Quantify and compare to last trail audit

• Targeted segments with most and highest priorities

Trail overview and maintenance proposal
• 4-year effort of identifying existing conditions

• Future maintenance and standards

• Extending lifespan of trail system

BikePED count & feedback
MoveDSM plan
LiveDSM Plan
City-wide survey feedback

BikePED count & feedback BikePED count & feedback

BikePED count & feedback
City-wide survey feedback

BikePED count & feedback

• Achieve a full lifespan of the asphalt trails in our system and provide 
maintenance schedule for existing and developing trails

• Goals of LiveDSM, innovation through improved efficiency and efficacy

Analysis Development Timeline
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Existing Trail System

Presentation Overview

Existing Trail System
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68 miles of paved multi-use trails 

Connected to the Central Iowa Trail 

Network boasting 600+ miles of trail

Existing Trail System

Des Moines

Legend
City of Des Moines Multi-Use Trails
City of Des Moines Planned Trails
Multi-Use Trails

City of Des Moines Trail System Existing & Planned
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Asphalt Trails, Existing
 Waveland Trail
 Walnut Creek Trail
 Brody Middle School Loop
 Bill Riley Trail
 Kruidenier Trail
 Pomerantz Family Trail
 MacRae Park Trail Loop
 Meredith Trail
 John Pat Dorrian Trail
 Carl Voss Trail
 Harry Piper Parkway
 Easter Lake Spine Trail
 Inter-Urban Trail
 Trestle to Trestle Trail
 Neal Smith Trail
 Riverview Connection Spurs
 McHenry Park Trail
 Gay Lea Wilson Trail

39 Miles of  
Hot Mix Asphalt
(HMA) Trail

Concrete Trails, Existing
 Inter-Urban Trail
 Neal Smith Trail
 John Pat Dorian Trail
 MLK Jr Pkwy
 MLK JR Pkwy - North
 Meredith Trail - North
 Indianola Sidepath
 2nd Street Sidepath
 Carl Voss 22nd Ave Spur
 Easton Basin Loop
 Gray’s Station Trail
 E. Douglas Sidepath
 Brook Run Park Loop
 University Ave Sidepath
 Waveland Trail

29 Miles of 
Concrete Trail

Legend
Concrete Trail
Asphalt Trail

Existing Trail System

Existing Trail Paving Types
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Project Justification

Existing Trail System

Project Justification

Previous Practices (Pre-2016)

Analysis & Assessment

Modernized Approaches

New Approaches In Practice
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Permitted Major Trail Events

Project Justification
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Annual  Uses

~17,000 annual participants

Documenting Existing Trail Usage

Example Trail Counter

Legend
City of Des Moines Multi-Use Trails
Multi-Use Trails
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Project Justification – LiveDSM & MoveDSM

Existing City Plans

LiveDSM – System Vision, Goals, DesiresFuture Bike Network
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2022-2019 Importance-Satisfaction Assessment Matrix
• Surveys are conducted every 2-3 years

• Goal of reaching 800 residents for statistical validity
• Satisfaction & Importance ratings are key indicators of the public’s priorities

Project Justification – CDM Resident Survey Results

2020

2019

2022
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14%

16%

14%

28%
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More Shade Trees

Walking areas

Better Crossings

Better Surfacing 28%

More sidewalks

Better Access

Benches

Better Maintenance 10%

Street signs

Better Surfacing 22%

Bike Lanes

Signal detection

Better crossings

Better Maintenance 29%

Shoulders

Less Traffic

Bike/PED 2021 Questionnaire (149 Responses, highest response)

Project Justification – Bike/Ped Questionnaire Results

Trail Improvements Pedestrian Users Trail Improvements Bicycle Users
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Previous Practices (Pre-2016)
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Previous Practices (Pre-2016)

City of Des Moines Trail & Staffing Growth
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Previous Practices (Pre-2016)

Previous Operating Hours System-Wide
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Analysis & Assessment

Presentation Overview

Existing Trail System

Project Justification

Previous Practices (Pre-2016)

Analysis & Assessment

Modernized Approaches

New Approaches In Practice

Deferred Maintenance Remaining

Addressing Deferred Maintenance
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Analysis & Assessment

Current System Performance

• Trail User Feedback

• Public Surveys

• Adopted City Plans

• Comparing System Operations

• Preventative Maintenance Measures

• Lifespan of Asphalt Trails

• Preventative Recommendations

• Segmental Analysis

• Lifespan Expectancy

• Prioritizing Issues

• Point Location Analysis

• Pedestrian/Bicycle Scale
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Analysis & Assessment

14%
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14%

28%
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Trail Improvements Pedestrian Users 

1

2

3

4

5

6

7

8

16%

22%

3%
4%

4%

29%

12%

10%

Trail Improvements Bicycle Users
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Bike Lanes

Signal detection

Better crossings

Better Maintenance 29%

Shoulders

Less Traffic

Responsiveness
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More Shade Trees

Walking areas

Better Crossings

Better Surfacing 28%

More sidewalks

Better Access

Benches

Better Maintenance 10%
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Analysis & Assessment

Trail Surface ApplicationsTrail System Cycle Trail Age and Preventive measures

Other Systems
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2017 Public Works 
Recommendation

GSB Application

CSS Application

Micro Low Cracking

Micro High Cracking

Analysis & Assessment

Segmental Analysis: 2017 Public Works Assessment
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Legend
City of Des Moines Multi-Use Trails
Multi-Use Trails
Trail Segment
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Segmental Assessment Constraints

• Average condition based on motor vehicle 

roadway assessment specifications 

Pavement Condition Index Distress Identification Manual 
for Asphalt and Surface Treatment Pavements, 2nd 
Edition, 1986

• Outdated assessment (2017), only covered half 

of the system

• Issues aggregated by 1/10-mile segment, so issue 

details and location specificity is limited

Analysis & Assessment

Segmental Analysis: 2017 Public Works Assessment
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Legend
City of Des Moines Multi-Use Trails
Multi-Use Trails
Trail Segment Assessed
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Analysis & Assessment

Point Location Analysis: 2019-2022 Trail Audit

• Tools, Products, & Data Collection Intro

• Point Analysis Prioritization Process

• Post-Audit Reporting
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Analysis & Assessment

Point Location Analysis: Tools & Products

List of Tools

• (2) Staff Members 

• Vehicle w/Amber Strobe 

and Identifying Markings

• Measuring Wheel

• Survey Rod

• iPad

• Extra Batteries & Charger

• Personal Protective 

Equipment 

ESRI Products

• Collector / Field Maps

• ArcMap 10.8.2

• ESRI Webmap 

Interface

• ESRI Dashboard 

Interface

Audit Timeline

Total Time ~ 1 Year
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Staff Expertise

• Iowa Statewide Urban Design 

and Specifications (SUDAS)

• Guide for the Development 

of Bicycle Facilities (AASHTO)

• MUTCD

• Stormwater Management

Audit

5-6 workdays

Analysis & Prioritizing

2-3 months

Reporting

5-6 workdays

Budgeting & Estimate

2-3 months

Addressing

5-6 months

Audit (next year)

5-6 workdays
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Analysis & Assessment

Point Location Analysis: Products - ESRI Field Maps

Geographically Located Standardized Fields Photos & Descriptions
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Audit

5-6 workdays

Analysis & Prioritizing

2-3 months

Reporting

5-6 workdays

Budgeting & Estimate

2-3 months

Addressing

5-6 months

Audit (next year)

5-6 workdays
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Analysis & Assessment

Point Location Analysis: Prioritizing Issue

Very High Priority
• Highest level of risk to the health, safety and welfare of trail users
• Often requires immediate risk mitigation and or threatens collapse of trail profile
• Typically corrected with assistance of Engineering Department and contractor

High Priority
• High risk to the health, safety and welfare of trail users
• Often ADA disparities, hazard trees, severe root ridging, ¾-inch or larger longitudinal cracks (tire grabbers)
• Typically corrected with pre-bid blanket/volume contract

Medium Priority
• Often issues that could develop into high priority if not corrected
• Often transverse cracking, stormwater management issue, large amount of cracking
• Typically corrected with pre-bid blanket/volume contract or operations work order

Low Priority
• Issues that low in risk to the public, sometimes could develop into medium priorities
• Often clear zone infractions, start of cracking, grading and shaping
• Typically corrected with operations work order
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Audit

5-6 workdays

Analysis & Prioritizing

2-3 months

Reporting

5-6 workdays

Budgeting & Estimate

2-3 months

Addressing

5-6 months

Audit (next year)

5-6 workdays
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Analysis & Assessment

Point Location Analysis: Prioritizing Issues
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Audit

5-6 workdays

Analysis & Prioritizing

2-3 months

Reporting

5-6 workdays

Budgeting & Estimate

2-3 months

Addressing

5-6 months

Audit (next year)

5-6 workdays
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Analysis & Assessment

Point Location Analysis: Prioritizing Issues
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Audit

5-6 workdays

Analysis & Prioritizing

2-3 months

Reporting

5-6 workdays

Budgeting & Estimate

2-3 months

Addressing

5-6 months

Audit (next year)

5-6 workdays
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Analysis & Assessment

Point Location Analysis: Post-Audit Reporting
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Audit

5-6 workdays

Analysis & Prioritizing

2-3 months

Reporting

5-6 workdays

Budgeting & Estimate

2-3 months

Addressing

5-6 months

Audit (next year)

5-6 workdays

Active Trail Issues By Priority

Resolved Trail Issues

Remaining Trail Issues

Reporting Findings

1. Active Issues by Priority

2. Resolved Issues by Priority

3. Remaining Issues by Priority

-------------------------------------------------

1. Updated Top Priorities for 

Engineering Supported Projects

2. Updated Top Priorities for 

Blanket/Volume Contract 

Supported Projects

3. Updated Top Priorities for 

Internal Work Order Repairs
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Analysis & Assessment

Point Location Analysis: Post-Audit Reporting
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Audit

5-6 workdays

Analysis & Prioritizing

2-3 months

Reporting

5-6 workdays

Budgeting & Estimate

2-3 months

Addressing

5-6 months

Audit (next year)

5-6 workdays

Internal Staff Access

1. City Leadership

2. Operations Staff

3. Design Engineers
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Analysis & Assessment

Point Location Analysis: Post-Audit Reporting (Blanket / Volume Contract Project)
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Audit

5-6 workdays

Analysis & Prioritizing

2-3 months

Reporting

5-6 workdays

Budgeting & Estimate

2-3 months

Addressing

5-6 months

Audit (next year)

5-6 workdays
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Analysis & Assessment

• Trail Audit Issues
• Trail Life Expectancy
• Trail Profiles & New Development Standards

• Preventative Maintenance Measures
• Fog Sealing New Trail Development
• Long-Term Cost Analysis

• Comparing Operation Hours
• Operation Cost Per Mile of Trail
• Staffing Need

Performance Outcomes: Where our system is today
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Analysis & Assessment

Existing Operating Hours System-Wide
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Analysis & Assessment

Operating Costs Per Mile By Category of Work
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Analysis & Assessment

Existing Conditions: 2022 Trail Audit Mapping

• Completed Repair

• Low-Priority Issues

• Medium-Priority Issues

• High-Priority Issues

• Very High-Priority Issues
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247

147

13 12

2022 Trail Audit Quick Stats:

• 144 new issues documented

• 69 issues resolved

• 350 issues unresolved
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Analysis & Assessment

Existing Conditions: 2022 Multi-Use Trail Major Typologies

Levee Profile Asphalt Profile Concrete Profile

Floodplain Location Peri-Urban Location Right of Way Location
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Analysis & Assessment

Existing Conditions: Multi-Use Trail Pavement Condition Assessment

4

3

2

3

5

6

7

8

9

1



Slide 38 of 83

Analysis & Assessment

Existing Conditions: Multi-Use Trail Pavement Average Anticipated Lifespan
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Analysis & Assessment

Existing Conditions: Asphalt Average Anticipated Lifespan w/Preventative Maintenance

4

3

2

3

5

6

7

8

9

1



Slide 40 of 83

Analysis & Assessment

Carl Voss Trail: New Construction 2020 Kruidenier Trail: Mill and Overlay 2019

Fog Seal CSS-1H Application No Fog Seal Applied 

WHY FOG SEAL AT NEW CONSTRUCTION/ OVERLAY?

Existing Conditions: Asphalt Preventative Maintenance at New Construction
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Analysis & Assessment

Existing Conditions: Concrete Average Anticipated Lifespan w/Preventative Maintenance
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Analysis & Assessment
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1 Existing Conditions: 2022 Estimated Conditions By Trail
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Analysis & Assessment

Surface Applications: Hot Mix Asphalt
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Analysis & Assessment

Surface Applications: 2022 Estimated Cost Per Mile

Total Cost for Asphalt Trails System Wide (39 miles)
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Analysis & Assessment

Surface Applications: 50-Year Asphalt Preventative Maintenance Scenario
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Analysis & Assessment

Surface Applications: 100-Year Cost Effectiveness Study
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Modernized Approaches

Presentation Overview

Existing Trail System

Project Justification

Previous Practices (Pre-2016)

Analysis & Assessment

Modernized Approaches

New Approaches In Practice

Deferred Maintenance Remaining

Addressing Deferred Maintenance
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Modernized Approaches

Modernized Construction Standards
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• Hot Mix Asphalt Trail Typical Section

• Concrete Trail Typical Section

• Levee Trail Typical Section

• ROW Sidepath Trail Typical Section

• Trail Signage, Vegetation, and 

Stormwater Management

• Trail Underpass Typical Section

• Underpass Stemwall Protection Detail

• Underpass Sheet Pile Protection Detail
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Modernized Approaches
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1 Modernized Construction Standards - Hot Mix Asphalt Trail Typical Section
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Modernized Approaches
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1 Modernized Construction Standards - Concrete Trail Typical Section
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Modernized Approaches
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1 Modernized Construction Standards - Levee Trail Typical Section
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Modernized Approaches
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1 Modernized Construction Standards - Trail Signage, Vegetation, Stormwater Management 
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Modernized Approaches
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1 Modernized Construction Standards - Right of Way Sidepath Trail Typical Section 
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Modernized Approaches

4

3

2

3

5

6

7

8

9

1 Modernized Construction Standards - Trail Underpass Typical Section
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Modernized Approaches
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1 Modernized Construction Standards - Underpass Stemwall Protection Detail



Slide 56 of 83

Modernized Approaches

4

3

2

3

5

6

7

8

9

1 Modernized Construction Standards - Underpass Sheet Pile Protection Detail
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Modernized Approaches
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1 Modernized Construction Standards – Typical Trail Bridge Details
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New Approaches In Practices

Presentation Overview

Existing Trail System

Project Justification

Previous Practices (Pre-2016)

Analysis & Assessment

Modernized Approaches

New Approaches In Practice
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Addressing Deferred Maintenance
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New Approaches In Practices

2020-2021 Completed Trail 
Projects
(snapshot of fixes, not all trail projects are shown)

2022 Trail Audit- Completed Projects

• 2022 Completed Projects

• Low-Priority Issues

• Medium-Priority Issues

• High-Priority Issues

• Very High-Priority Issues
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BEFORE:

New Approaches In Practices

Gay Lea Wilson Trail - Realignment & Bendway Weirs

AFTER:

4

3

2

3

5

6

7

8

9

1



Slide 61 of 83

New Approaches In Practices

BEFORE: AFTER:

Gay Lea Wilson Trail - Stem Wall Scour Protection
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BEFORE: AFTER:

New Approaches In Practices

Bill Riley Trail - Sheet Pile Scour Protection
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BEFORE: AFTER:

New Approaches In Practices

Carl Voss Trail - CSS Fog Seal at New Construction
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New Approaches In Practices

PAVIX Application - New Construction
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BEFORE: AFTER:
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BEFORE: AFTER:

New Approaches In Practices

Neal Smith Trail - Reconstruction Using Full Depth Reclamation
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Deferred Maintenance Remaining

Presentation Overview

Existing Trail System

Project Justification

Previous Practices (Pre-2016)

Analysis & Assessment

Modernized Approaches

New Approaches In Practice

Deferred Maintenance Remaining

Addressing Deferred Maintenance
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Deferred Maintenance Remaining

200

131
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69 Issues Resolved in 2022
350 Issues Remaining

Trail Issues by Trail and Priority (Ordered by Age of Trail)

Priority Rating
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Deferred Maintenance Remaining

Planners identify and prioritized deferred CIP projects for the first 5 years with estimated costs.

Priority Repairs Via CIP Projects
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Deferred Maintenance Remaining

Estimating Deferred Maintenance

• (10 hours) | 2 Operators x 5 hours needed

• (01 hours) | 30 mins there + 30 mins back

11 Hours Needed

Operations Repair Estimate
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Excess asphalt in the shoulder needs to be cut and 

removed to enable turf vegetation growth.

Operations Issue Description
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Deferred Maintenance Remaining

Formula for estimating the number of hours needed to address low and medium priority deferred maintenance

((Sum (Low Priority Hours) / # of Low Priority Issues) + ((Sum (Med Priority Hours) / # of Med Priority Issues) 

Estimating Deferred Maintenance - Operations Items

Addressed by Contract

Addressed by Contract

26 Operating Hours

20 Operating Hours

Average Hours by Priority Type
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Deferred Maintenance Remaining

~10,600 Operating Hours

Current Operating Hours

(3,200)

Estimated Operating Hours

(~7,400)
+

Total Estimated Operating Hours to Address Low & Medium Priority Deferred Maintenance
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Addressing Deferred Maintenance

Presentation Overview

Existing Trail System

Project Justification

Previous Practices (Pre-2016)

Analysis & Assessment

Modernized Approaches

New Approaches In Practice

Deferred Maintenance Remaining

Addressing Deferred Maintenance

2

1

4

3

6

5

8

7

9



Slide 73 of 83

Addressing Deferred Maintenance

Trail System Cycle
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Addressing Deferred Maintenance

Feeding the Trail System Cycle 
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Addressing Deferred Maintenance

Focus Areas and Ongoing Improvement Focused Proposal Costs

Preventative Operations
• Preventative operations costs

Daily Operations 
• Daily operation costs
• Yearly costs

Proposed CIP Projects
• Existing infrastructure deficiencies 

• Deferred operation cost

Ideal 5-year Maintenance Cycle
• Preventative operation costs

• Proposed 5-year cycle costs

Deferred Maintenance & Repairs
• Deferred operation costs

• Mill and overlay older trails
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Addressing Deferred Maintenance

Daily Operations - Proposed Costs
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Addressing Deferred Maintenance

Daily Operations Recommended Costs

$5,500.00 per mile, annually

1 FTE = 15.6 miles of trail

Basic Operations Recommended Costs

Recommend adding one FTE FY2024 (ideal total: 4 FTE)

+

+

Recommend adding one FTE FY2029 (ideal total: 5 FTE)

Ideal Staffing (recommend adding 1 FTE every 15.5 miles added) 

Daily Operations - Proposed Staffing
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Addressing Deferred Maintenance

Planners have identified and prioritized deferred priorities to address in CIP Projects estimated costs.

Capital Improvement Projects (CIP) - Contracted Work to Address Deferred Issues
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Addressing Deferred Maintenance

Alta Design Group
Deferred Operations Recommended Costs

1% total construction costs per mile

Deferred Operations Recommended Costs (FY 30 and beyond)

$7,500.00 per mile, 5-year cycle
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1 Deferred Maintenance & Repairs - Proposed Set-Aside
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Addressing Deferred Maintenance

Preventative Operations Recommended Costs

$7,500.00 per mile, 5-year cycle

Preventative Operations - Proposed Cost
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Addressing Deferred Maintenance

Ideal Scenario - 5-Year Maintenance Cycle Plan
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Preventative Operations Recommended Costs

$7,500.00 per mile, 5-year cycle

Deferred Operations Recommended Costs

$7,500.00 per mile, 5-year cycle

Daily Operations Recommended Costs

$5,500.00 per mile, annually

Ideal Proposal Costs

~$1,000,000 annually w/CIP projects

Total Ideal Cost
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Addressing Deferred Maintenance

Resulting Trail Maintenance Funding Allocation

4

3

2

3

5

6

7

8

9

1

~$3.9 Million Maintenance Funding Increase 
Over 10 Years (Excludes Staffing & CIP)
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Thank
You!

THANK YOU TO OUR PARTNERS!

• American Trails
• Webinar Attendees

• IT-GIS Department
• Public Works Department
• Engineering Department
• City Manager’s Office
• Parks and Recreation Department
• Volunteers
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