
Section 3: Quick Reference Maintenance Solutions   

 

Several best-practice timetables for trailway maintenance tasks are readily available on the 

internet. One excellent online source for such a schedule is Table 16: Frequency of Common 

Maintenance Tasks, found in Appendix 2 of “Ensuring the Future of Your Trail – A Survey of 

100 Rails-Trails.”
i
 

 

 

 
 

 

3.1 Traffic Control Devices: Signage and Markings 

Signage and roadway markings are a critical part of trail user experience, providing safety and 

information.  

 

Purpose: Provide for trail safety and information.  

 

Best Practices: The Federal Highway Administration has established the Peer-to-Peer 

Program (P2P) as a resource for public-sector agencies that need help navigating the 

MUTC.
ii
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Notes: 2011 Indiana Manual on Uniform Traffic Control Devices (Revisions 1& 2). The 

MUTCD is the national standard under US 23 Code of Federal Regulations 655.603, and 

it applies to all roads (including bikeways) in Indiana:  

“The responsibility for the design, placement, operation, maintenance, and uniformity of traffic 

control devices shall rest with the public agency or the official having jurisdiction, or, in the case 

of private roads open to public travel, with the private owner or private official having 

jurisdiction. 23 CFR 655.603 adopts the MUTCD as the national standard for all traffic control 

devices installed on any street, highway, bikeway, or private road open to public travel (see 

definition in Section 1A.13).  

02 23 CFR 655.603 also states that traffic control devices on all streets, highways, bikeways, and 

private roads open to public travel in each State shall be in substantial conformance with 

standards issued or endorsed by the Federal Highway Administrator.”
iii

 

 

 

3.2 Trash removal and sweeping 
There are two approaches to managing trash accumulation on a trailway. The most common 

method is to establish a program of ongoing trash removal and as-needed debris management. 

The other is to institute a “carry in / carry out” policy in which trash cans are not provided and 

the public is asked to remove any trash generated while on the trailway; rural Brown County 

State Park has pursued this method with success, while the urban Falls of the Ohio State Park 

abandoned a similar policy based on poor outcomes, finding better results with a mixed approach 

of providing trash receptacles and removal for its parking and picnic areas and a carry in / carry 

out policy for its paths and fossil beds. Regardless of the preferred approach, the goals of trash 

and debris removal policies are the same: to improve public health and safety, and enhance trial 

user experience. The primary reasons for implementing a street sweeping program are air and 

water quality control, access and appearance, and maintenance clean-up.  

 

 Purpose: Protect public health and safety, improve air and water quality, and improve 

trail user experience.  

 

Best Practices: Design guidelines and maintenance notes for hazardous materials   

  planning and response can be found in Indiana Design Manual, Ch. 51, 51-10.0  

 Hazardous Materials.
iv

 

 

Reasons for sweeping and types of sweepers are among the topics covered in the 

Resource for Implementing a Street Sweeping Best Practice. The information can 

be adapted for trails.
v
 

 

3.3 Vegetation / Erosion 
Landscaping and erosion control are closely linked goals. Revegetation and planting in native 

vegetation can be particularly helpful in controlling erosion. Additionally, edging and weeding 

help to maintain trail width, improve drainage, and prevent pavement heaving (i.e. pop-ups; see 

p. 31).
vi

 

 

Purpose: Control erosion, improve drainage, and protect trail width and surface.  

  

 Best Practices: Design guidelines and maintenance notes can be found in Indiana Design  



  Manual, Ch. 51, Section 51-8.0 Landscaping.
vii

 

 

 The University of Minnesota’s Best Practices handbook on Roadside  

 Vegetation Management covers best practices in vegetation selection and control, 

 mowing policies, snow drift control, and public relations.
viii

 

 

Notes:  Berms that build up along the trail edge and uphill slopes should be monitored for 

erosion onto trails.  

  

Environmentally safe solutions should be used for weeding. The proximity of the 

Ohio River Greenway to the Ohio River and its tributaries means that runoff of 

herbicides cannot be avoided, so weeding must be done by hand. Similarly, the 

US Army Corps of Engineers prohibits the use of herbicide on the levee.   

 

  Planting in low-mow or no-mow vegetation can significantly offset maintenance  

  requirements, saving money and time while reducing environmental impact.  

 

 

 
 

 

3.4 Graffiti 

There are three elements to a solid graffiti control program: pretreating, deterrents, and removal. 

 

 Purpose: Enhance trail user experience, control vandalism cost, and discourage the  

  “broken window” effect which can lead to additional property damage.  

 

 Best Practices: Graffiti Removal and Prevention: What’s Working for Bloomington  

  Parks and Recreation (included in Appendix D of this manual) describes the  



design choices, policies, and products that have been successfully used with to  

address graffiti in Bloomington, IN.
ix

 

 

 
 

 

3.5 Bridges 

The value of a bridge includes the direct value of the asset itself as well as the access and 

continuity it provides.
x
 As with road surfaces, preventive, nonstructural maintenance can yield 

significant gains in the longevity of the asset (typically 30-50 years), postponing and reducing 

major structural rehabilitation or replacement costs.  

 

 Purpose: Extend the life-cycle of the asset, and prioritize public safety and access  

 

Best Practices: Bridge owners should establish a program of inspection, condition rating, 

and preventive maintenance. The Federal Highway Administration Bridges and 

Structures webpage offers links to applicable legislation and policies, local examples of 

bridge preservation and maintenance programs, management best practices, and research 

and development.
xi

 

 

The American Public Works Administration (Preventive Maintenance Programs Keep 

Your Bridges Open for Years to Come) explains that the sufficiency level of a bridge 

(based on structural adequacy and safety, serviceability and functional obsolescence, 

essentiality for public use, and special reductions) should be reported to the Federal 

Highway Administration and can be useful in developing a maintenance program like 

those highlighted in two case studies from Florida.
xii

 

 



The Greater Buffalo-Niagara Regional Transportation Council details best practices for 

bridge maintenance in the colder climate in the Erie-Niagara area. Cyclical Maintenance 

includes preventive measures such as bridge washing and debris clearing, deck sealing, 

steel bearings lubrication, and painting load-carrying steel members. Corrective 

Maintenance includes replacement of an element (joints, bearings, pedestals, bridge 

seat/pier cap, or columns/stems) of a bridge that is otherwise in good structural 

condition.
xiii

 The overall structural condition of a bridge is The Bridge Maintenance 

Technical Guide (see pages 9 and 10) lays out the following maintenance activities 

schedules for Cyclical and Corrective measures:
xiv

 

 

 
 

 



 
 

 

 

 

Notes: While bridge inspection is only federally mandated for vehicular bridges spanning 

more than 20 feet, all bridge owners should note that substantial public welfare and 

financial costs can result from deferred bridge maintenance.         

 

3.6 Pavement  

Pavement inspection and maintenance are the most important activities for ensuring trail safety 

and longevity. Many resources for evaluation of trail surface conditions, ranging from simple 

ratings systems to complicated integrated planning tools, are available for no cost online. 

Decisions about preventive maintenance and major reconstruction depend on a host of factors, 

including available funding and the age of the trail.  

 



 

 

Purpose: The benefits of pavement preservation include extended pavement life and  

 reduced long-term expenses through preventative maintenance. FP2  

 reports that every $1 spent on pavement preservation yields a savings on future  

rehabilitation or reconstruction of $6 to $10.
xv

 Additionally, Table 7of Section 2.4 

of this documents provides the estimated lifecycle extensions for asphalt 

pavements that can be gained through recommended preventative maintenance 

applications. 

 

An Indiana LTAP presentation on PASER - Pavement Management offers the 

following cost-benefit information (per mile of roadway): 

 

Figure 3: Cost Effectiveness of Treatments 

Fix Type Cost $ Per Mile Added Life ESL Cost per Year of Added Life 

Crack Seal $4,000 1 yr. $4,000 

Seal Coat & CS $20,000 4-9 yr. $5,000 

Overlay $100,000 8-12 yr. $12,500 

Crush & Shape $150,000 14 yr. $10,700 

Reconstruction $300,000 15 yr. $20,000 

Source: Domonkos, Richard. (09/2014). PASER – Pavement Management. Indiana Local 

Technical Assistance Program. Prepared for 2014 AIC Annual Conference 
 

 

 Best Practices: A comprehensive pavement management system should evaluate four  

trail characteristics: roughness (ride), surface distress (condition), surface 

skid characteristics, and structure (pavement strength and deflection). 

Surface condition can be simply evaluated with the rating system outlined 

in the Asphalt PASER Manual.
xvi

 

 

An Indiana LTAP presentation on PASER – Pavement Management shows the 

correlation of PASER rating and typical treatments: 

 

 

Figure 4. Typical Treatments Tied to PASER Ratings 

Rating 9 & 10 No Maintenance Required 

Rating 8 Little or No Maintenance 

Rating 7 Routine Maintenance – Crack Seal, Patching 

Rating 5 & 6 Preservative Treatments – Sealcoat 

Rating 3 & 4 Structural Improvement = Overlay / Recycle 

Rating 1 & 2 Reconstruction  

Source: Domonkos, Richard. (09/2014). PASER – Pavement Management. Indiana Local 

Technical Assistance Program. Prepared for 2014 AIC Annual Conference. 
 

 

 



For planning purposes, a custom inventory which combines PASER ratings with 

other data (pavement type, width, length, etc.) can be created by using the 

Wisconsin Information System for Local Roads (WISLR) as a template.  

 

Table 8. Sources of “Check Lists” for Asphalt Pavement Maintenance and Preservation 

Construction 

Title Website 

Crack Seal Application http://www.fhwa.dot.gov/pavement/preservation/ppcl01.cfm 

Chip Seal Application http://www.fhwa.dot.gov/pavement/preservation/ppcl02.cfm 

Fog Seal Application http://www.fhwa.dot.gov/pavement/preservation/ppcl04.pdf 

Thin Hot Mix Application http://www.fhwa.dot.gov/pavement/preservation/ppcl03.pdf 

Slurry Seal Application http://www.fhwa.dot.gov/pavement/preservation/ppcl13.cfm 
Source: FHWA 

 

Example of Slippage Cracking  

 

The Pavement Preservation Checklist Series is available as a 

mobile app through the Google Play store or the iTunes App store. 

Additionally, FP2 maintains a helpful “Preservation Toolbox” link 

on their website homepage that is organized by topic.
xvii

 

 

Pavement preservation methods can be categorized as 

nonstructural preventive maintenance (including surface 

treatments like slurry surfacing, crack sealing, chip sealing, micro 

surfacing, rejuvenation, hot and cold in-place recycling and thin-

lift hot-mix asphalt paving) or structural preservation.  

 

 

 

 

The following is a maintenance check schedule from Best Practices for Bicycle 

Trail Pavement Construction and Maintenance in Illinois (p.34):  

 

 

Table 9. PCC-Surfaced Trail Maintenance Recommendations 

Maintenance Task Maintenance Interval 

(years) 

Check drainage components for proper function, no pooling water 1 

Identify and complete joint crack sealing 6 

Identify and complete patching 6 
Source:Best Practices for Bicycle Trail Pavement Construction and Maintenance in Illinois (p.34) 

 

Solutions: Surface deterioration can be corrected with fog seal, seal coat, slurry seal, or 

http://www.dot.wisconsin.gov/localgov/wislr/
http://www.fhwa.dot.gov/preservation
http://www.fp2.org/
https://www.ideals.illinois.edu/bitstream/handle/2142/45812/FHWA-ICT-12-009.pdf?sequence=2
https://www.ideals.illinois.edu/bitstream/handle/2142/45812/FHWA-ICT-12-009.pdf?sequence=2
https://www.ideals.illinois.edu/bitstream/handle/2142/45812/FHWA-ICT-12-009.pdf?sequence=2
https://www.ideals.illinois.edu/bitstream/handle/2142/45812/FHWA-ICT-12-009.pdf?sequence=2


micro surfacing. Engelmann notes that “each of these treatments is successively 

more costly but also lasts longer. Fog sealing is least expensive, yields a smooth 

surface, and lasts four to six years. Seal coating costs more than fog sealing but 

lasts 6 to 10 years. Slurry sealing is a bit more costly than seal coating and lasts a 

little longer. Micro surfacing is most expensive and has an 8 to 10 year 

lifespan.”
xviii

 

 

Craftco Crack Sealing Instruction Manual:

 
 

Crack Sealing Asphalt Pavement Video (part 1): 

https://www.youtube.com/watch?v=53uVzix9WKo&feature=youtube_gdata_player


 
 

 

Crack Sealing Asphalt Pavement Video (part 2):

 
 

 

 Micro Surfacing Project using Western Emulsions: 

https://www.youtube.com/watch?v=if9Pw4julG8&feature=youtube_gdata_player
https://www.youtube.com/watch?v=jnjfr-twWjw&feature=youtube_gdata_player


 
 

 

Chip Seal Application (LTAP):

 
 

 

 

 

https://www.youtube.com/watch?v=gJU71Jy6ckk&feature=youtube_gdata_player
https://www.youtube.com/watch?v=X8PY0WX9__s&feature=youtube_gdata_player


Slurry Seal Kuihelani Hwy, Maui HI: 

 
 

 

 

 

Table 10. INDOT Standard Materials for Seal Applications 

INDOT Standard 

Specification’s Section 
Application Asphalt Emulsion or Paving Grades 

404 Seal Coat RS-2, AE-90, AE-90S, or HFRS-2 

408 Sealing Cracks AE-90, AE-90S, AE-150, or PG64-22 

412 Fog Seal AE-F 

Source: Lee, Jusang and Todd Shields, Treatment Guidelines for Pavement Preservation 

 

 

Complete replacement can mean installing a new crushed limestone surface, 

completely overlaying a crushed limestone or asphalt trail with a new asphalt 

surface, or replacing of an asphalt trail with a concrete trail. Costs should be on 

par with the original construction costs, though crew mobilization might be an 

added complication.
xix

 

 

Providers in Indiana can be found by searching the IRMCA (Indiana Ready Mix 

Concrete Association) directory. This directory is available in printable format, 

and a companion application, IRMCA Directory App, is available for Android 

and iOS platforms.    

 

Notes: Several agencies and industry groups, including the U.S. Green Building Council  

 and the National Ready Mix Concrete Association (NRMCA), are promoting the  

http://www.in.gov/indot/files/INDOT_Treatment_Guidelines_for_Pavement_Preservation.pdf
http://www.irmca.com/sites/default/files/bin/imagecache/slide/images/irmca.print_.directory.pdf
http://www.irmca.com/news-events/directory-app/
https://www.youtube.com/watch?v=a9qJoRFQYMU&feature=youtube_gdata_player


 use of pervious concrete pavement for trails and paths to mitigate issues of  

 pollutant run off and tree root heaving. NRMCA, has developed design,  

 construction, and maintenance procedures as well as certification training  

 programs for producers and contractors. 

Several studies report that maintenance costs are lower for porous pavements than 

for standard asphalt trails. An accounting of costs from a Wisconsin trailway 

concludes that, “By reducing the need for winter plowing, labor, and equipment, 

Middleton’s cost savings amount to $3,500 per year compared to regular asphalt 

trails. Maintenance costs for the crushed rock trail are about $5,000 per year 

compared to only $300 per year for the porous pavement. The trail is cleaned a 

couple of times a year with sweepers or blowers to remove accumulations of 

leaves or dirt.”
xx

 

Additionally, there is support for using “porous asphalt as an overlay for existing 

asphalt trails that have begun to deteriorate. While the old impermeable layer will 

not let much moisture through, the real benefit is the flexibility of the porous 

overlay. Even where unstable soils keep shifting the trail base, cracks do not seem 

to show through the top layer of porous asphalt.”
xxi

 

The Director of the Luray-Hawksbill Greenway in Virginia notes that routine 

maintenance for porous pavements includes bi-annual vacuuming to remove 

accumulations of dirt and debris, annual vacuuming and fine gravel replacement, 

and weekly to monthly sweeping or blowing.
xxii

 

See Appendix B for additional information on porous pavements.  

 

 

3.7 Seasonal Issues 

Snow, ice, and flooding can pose serious seasonal threats to the integrity of the trail pavement 

and to trailway access. According to FP2, “Poor drainage is the single most common problem 

that leads to premature failures on all types of pavements.  It can be responsible for rutting, 

cracking, potholes, erosion, washouts, heaving and flooding and eventual premature roadway 

failure. Estimated life extension: 5-20 years.”
xxiii

 

 

 

Slush



Balancing public safety with environmental stewardship and efforts to control maintenance costs 

can be challenging, as many of the popular deicing products contain harmful agents (calcium and 

magnesium chloride, particularly) that can leach into the surrounding landscape and can damage 

pavement integrity over time. Operators of privately-funded trails can weigh these competing 

goals when setting a winter weather policy; conversely, trails that are constructed with federal 

funds must be kept clear and passable, as mandated by several federal regulations, including the 

Americans With Disabilities Act. Exceptions to this requirement are made for situations (for 

example, an ice storm or a flood) which pose a public hazard, as determined by local authorities; 

in these scenarios, local authorities may close the trailway until the hazard is resolved. However, 

not having a maintenance program in place to address routine inclement weather conditions is 

not grounds for trailway closure.
xxiv

 

 

Purpose: Ensure public access and protect the trail pavement. 

 

Best Practices: Minnesota LTAP’s Minnesota Snow and Ice Control handbook covers  

preparations in advance of snow and ice events, as well as removal options.
xxv

 

 
  The Winter Parking Lot and Sidewalk Maintenance Manual has detailed  

  information (including cost estimates and product information) for deicing and  

  other removal options.
xxvi

 

 

Drainage Maintenance and Repair offers concise information on the actions 

needed to protect pavement from ground water and rain.
xxvii

 

 

Indiana Drainage Handbook offers in-depth review of best practices and  

applicable policies.
xxviii

 

 

Note:  Correcting drainage problems can cause unintended problems, particularly near  

 slopes where improved drainage can result in slope erosion.  

 

Costs for snow removal can vary dramatically. A Milwaukee study reports that 

“Snow removal costs range from $24.13/mile on the Glacial Drumlin Trail - E to 

$154.13/mile on the Red Cedar State Trail.”
xxix

 
 

For more on environmental impacts of deicers, see Stanko et al. “Do Road Salts  

Cause Environmental Impacts?” 

 



Porous pavements require little or no salt application and suffer minimal surface 

damage from freezing weather conditions. The primary reason is that the design 

does not allow water to accumulate and freeze. A study from Wisconsin notes 

that, “…ice and snow tended to linger on the traditional surfaces while melting 

away quickly on the porous asphalt surface. Apparently as some melting takes 

place during the day, the water re-freezes on the impervious asphalt. The porous 

material is able to absorb a great deal of water as it melts, gradually leaving the 

surface ice-free.”
xxx

 A report for the Luray-Hawksbill Greenway in Virginia notes 

that porous pavement does not require annual maintenance such as crack sealing, 

and that plowing is a sufficient response to winter weather.
xxxi
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