
Back to the Gravel Basics
10 Year Gravel Research Project (86.12 Miles)

How Nicollet County reduced operating hours by 46% & gravel use by 50% 
$156,000 Annual Savings  

Mission Statement 

Providing efficient services with 
innovation and accountability.

Leadership. Efficiency. 
Accountability.

Innovation. Integrity.

Vision Statement
Setting the standard for providing superior and efficient county 

government services through leadership, accountability and 
innovation to a growing and diverse society.



Current Nicollet County Gravel Road



Agenda
1. Previous Issues
2. Research
3. Training
4. Plan Reading
5. Documenting
6. Gravel
7. Gravel Use Formula 
8. Operating Standards
9. Reclaimers
10.Packers/Rollers
11.Yearly Maintenance Sequence  
 

 



Previous Issues 
• Office Concerns

• No 
• Data 
• Standards
• Training
• Documenting 
• Facts

• Time and material? 

• Road Concerns
• Washboards
• Loose rocks
• Sod clumps
• Materials used
• Shape of road
• Blade sequences 



Research



Training

• LTAP operator training
• Yearly blade meeting with operators 

and other Counties and Townships
• On-line blade videos



“STICK TO THE PLAN”



Document Road Conditions
• Crown
• In-Slope 
• Width
• Gravel Depth
• Weekly Notes



History of NC Gravel
• Nicollet County

• 1988 – 2008 Class 1A
• 200: 

• 1988: 8-15%
• 1995: 7-12%
• 1997: 6-10%

• 2009: Class 7B 
• 200: 6-10%
• Bonded together great right away, but eventually dried 

out and gravel became very loose.

1982



Convert Passing to Retained 



History of Nicollet County Gravel



Theoretically Mixing Materials 



Seth Greenwood P.E. / Nicollet County CL5Mod 
Atterberg Test for P.I.

Current Gravel Specification



Plasticity Info
• “Good surface gravel needs a percentage of plastic material, usually 

natural clays, which will give the gravel a “binding” characteristic and 
hence a smooth driving surface.  This is critical during dry weather.”  
FHWA G.R.C.&M 3:10 Fines and Plasticity, pg 64



Retained in Lieu of Passing Test Results

2016 Class 5Mod 
200: 6 -12% (13.5 MAX)
(P.I.) Plasticity Index: 6-12



2016 Class 5Mod Results

Hardpan = Reduced Maintenance 



Gravel Use Formula
• “One ton of aggregate per mile is lost each year for 

each vehicle that passes over a road daily.”
FHWA G.R.C.&M 4.5: Reduced Gravel Loss pg 79

• “One car making one pass on one mile of dirt or gravel 
road one time each day for one year creates one ton of 
dust.” Environmentally Sensitive For Dirt and Gravel 
Roads, pg 70 

• Example: 
• 88 cars x 11.2 miles x 1 ton x 1 year = 986 tons of gravel 

loss per year on that road



Gravel Use Spreadsheet



Gravel Quantity 
• Per the “Gravel Formula” the yearly plan is to use 6,000 - 8,000 

tons on gravel roads by the following methods for 86.12 miles.



Crown Formula
• Tons / Mile for 1%



Operating Standards
• 3-5 MPH
• 30-45° Moldboard Angle (mark the circle)
• Blade Pitch: 

• Tilted Back: Cutting 
• Middle: Mixing / Spreading 
• Tilted Forward: Spreading and Light Blading

• 4% Slope (rooftop) and 6% on Super Curves
• Wet Blades 

• +.3” of rain
• 1 time every 4-8 weeks, typically
• 1” - 2” deep cut into road and do whole section of road to remove washboard

• Dry Blades 
• -.3” Of rain
• 1 time every 1-4 weeks, typically
• Spot blade bad areas; typ. intersections, hills, and shift points

• 2 Pass vs 6 Pass Maintenance Techniques 
• Maintaining Techniques for Spring, Summer, and Fall
• NOTE: Each operator does things a little different, but the end goal is the same.



Ditch and Shoulder Maintenance

NACE (National Association of County Engineers)

• “Blade shoulders as needed to recover loose aggregate 
and valuable fines and to destroy vegetation.”

• “Spread loose aggregate and fines from shoulder across 
road surface to help build the crown and stabilize surface 
aggregate”

Blading Aggregate Surfaces, FHWA, To blade shoulders , pg18 
(1974-1990) 



Reclaimers

Beginners: Secondary ditches, shoulders, and sod clumps 
Advanced: In-slopes & mixing reclaim

Similar to fall tillage in fields.  



Packer/Rollers

Walk’N’Roller for all blades

Similar to land rollers

2018



Ditch Issues 
• Proactive ditch cleaning started in 2018



Past Road Surface Issues

Excessive Binder Placed On The Road From 
Reclaiming Shoulders



Excessive Loose Surface Rock

Past Road Surface Issues



Past Road Surface Issues 
= Rejuvenated Mix  



March- April
Shape Roads

Yearly Maintenance 



April - May 
Shape Roads & Disk

Yearly Maintenance 



May – June 15th

Routine Maintenance & 
Mix Reclaim on dry days and pack on shoulder

Yearly Maintenance 



May – June 15th

Blend in the Reclaim
(YOU NEED 3 DRY DAYS AFTER DOING THIS)

Yearly Maintenance 



Scrape the Reclaim
(Optional)



Finished Reclaim Mix

Yearly Maintenance 



June – October 
Routine Maintenance &

Cover the Reclaim w/New CL5Mod 900 
tons/mile 9-28-2017

Yearly Maintenance 



June - October                                  
                        Dry Weather Blading

Yearly Maintenance 



New Class 5Mod 
(1-20-22)

Winter



Rule of 3’s

• .3” OF RAIN 
• Perfect amount of moisture for blading

• 3 BLADE CYCLES
• To level all new and rejuvenate gravel

• 3 DRY DAYS 
• Required to “Bake” to create hardpan

1. It takes 3 days of dry weather for 
farmers to plant beans after a rain.  
2. Sometimes, the topsoil can get hard 
enough to create a crust to prevent 
seedlings from emerging



Office Results
Reduced operating hours by 46%
3,342 hrs to 1789 hrs 

Reduced gravel use by 50% 
15,132 tons to 7,522 tons 
175.71 tons / mile to 87.35 tons / mile



LRRB (RIC-13) 2024 - 2025

• Gravel Road and Shoulder Maintenance
• Stonebrooke Engineering 
• Principle Investigator: John Brunkorst P.E.
• Co- Investigators: Rick West & Britt Berner  

• Public Agency Champion: Nicollet County 
• Technical Liaison: Michael Suska



Thank you!
Michael Suska

Assistant Public Works Director M.&O.
michael.suska@co.nicollet.mn.us

507-934-7725

Gravel Team:
Nicollet County Public Works Director: Seth Greenwood P.E.

Public Works Accountant: Thomas Goblirsch
Supervisor: Devron Havemeier

Blade Operators: Kyle Peterson, Matt Bode, Matt Mickelson

Mission Statement 

Providing efficient services with 
innovation and accountability.

Leadership. Efficiency. 
Accountability.

Innovation. Integrity.

Vision Statement
Setting the standard for providing superior and efficient county 

government services through leadership, accountability and 
innovation to a growing and diverse society.

mailto:michael.suska@co.nicollet.mn.us
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