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Key Gravel Manual

https://www.youtube.com/watch?v=htZU2ligpH8



Surface Gravel

Mother Nature determines the amount of moisture gravel roads receive throughout 
the year.  WATER bonds the mix together so it can be molded and shaped to create a 
hardpan surface on the road.  The amount of water can greatly affect the final 
product.   0.3” of rain seems to be the perfect amount before blading.  

No bigger than ¾”



NC Converts Passing to Retained 

Also have Spreadsheet Calculators for mixing materials 

It was common to only 
focus on what passed 
the 200 sieve. 

Now we focus on the whole mix.



Retained Calculators 



Material

3138 AGGREGATE FOR SURFACE 
AND BASE COURSES
• D Surfacing Aggregates          



2025 MNDOT Gravel Spec

Class 1 Surface:  Largest rock size is 3/4”          Max -200 fines is 15% (binder)
Class 5 Base:       Largest rock size is 1.5”           Max -200 fines is 10% 
(Specs do change from time to time) 

MnDOT Standard Specifications for Construction, 3138



2025 MnDOT Gravel Spec

MnDOT Standard Specifications for Construction, 3138

Added in 2018



Average MnDOT 2025 Spec
         Class 1                       Class 5



Average MnDOT 2025 Spec
                    Class 2

Must be 100% quarry rock

Limestone
Granite
Quartz



Material
883 Clay Spec
• The plasticity index of the clay will 
be from 10 to 32 and the liquid limit 
will not exceed 50, when tested in 
accordance with SD 207.
• During production the clay will be 
screened over a 1 inch sieve to 
remove oversize clumps and 
vegetation, SD 883 CLAY



SD Clay Plasticity 
SD 883 CLAY 



Seth Greenwood P.E. / Nicollet County CL5Mod 
4 Tests Gradation, Plasticity, Clay Content, % Crushing 

NC 2016 - Current Gravel Spec.
testing

testing

testing

testing



2015 Balanced County Sand & Gravel Pit

                             

Winter
 Sand 

Gravel 

Clay

Field 
Rock

Add 
Rock

Nicollet County Courtland Pit
                             



NC 1988 vs 2013



NC 2020

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



2016 Class 5Mod

1st time we saw hardpan! 

Burnouts on hardpan!



Contractor vs Nicollet County Gravel

Met P.I.Did Not Meet P.I.



April 1st – June 15th 
Disk 1 side  of the shoulders or in-slope if needed 
WAIT UNTIL APRIL 1st TO DISK, WINTER NEEDS TO BE OVER WITH!

 Spring Shoulder Reclaim
2021 Reclaim

 



Common Reclaim Issue 

Excessive Binder / Slimy Roads



LTAP OPERA GRANT
Rotating Tine Sod Mulcher/Reclaimer

 Fix is to Mix
2021 Reclaim

 

Mix loose surface rocks with 
reclaimed material



 Spring Shoulder Reclaim Mix
2021 Reclaim

 
• “Blade shoulders as 

needed to recover loose 
aggregate and valuable 
fines and to destroy 
vegetation.” pg 18 Nace

• “By remixing loose 
aggregate with fines from 
the road edge it may be 
possible to produce a well 
graded mix” pg 12 Paser 
Manual



Finished Reclaim Mix 
(June 15th is the completion goal)
                                 

Fix!



Spring Roads VS Fall Roads

4-2-24 (Mixing loose surface rocks and fines back)

9-3-24 (Loose surface rocks = washboards)



Rejuvenating: 3:1 Mix Existing Gravel with 1” 
Limestone w/Fines mixed into the road

5% fines

27% fines

3 Parts

1 Part
3:1 Mix



Limestone

LIMESTONE: 
• 1 1/2" Clean: Base for large hole repairs and frost boils.
• 1"  Clean: Muddy areas from frost boils, reclaiming or 

graveling, winter hills that face south.
• 1"  With fines: Use on Gravel Road Curves, Intersections, 

Hills, and off of blacktop. Reduces washboards by adding 
high fines back to roads.

• Ballfield: Tested on CNTY 62.  Added 5 ton in 2,000 feet.  
Good results.



1” Dirty Limestone

Nicollet started doing this in 2014.  Limestone does very 
well on low speed areas:  hills, curves, and intersections.



Park



1/2” Granite and Quartz 



Misc. 
Nicollet 
County
Materials



2025/2026 Gravel Depth  4” - 8” 



Projects:
1. 2025 Roadside Mowing and Vegetation Management (SRF Consulting, Sue Miller) 
2. 2025 Fleet Life Cycle (Iowa State University, Jennifer Shane)
3. 2025 Cutting Edges Study (SRF)
4. 2025 Gravel Road and Shoulder Maintenance  (Stonebrooke Engineering, John Brunkorst )
5. 2026 Effect of using RAP on Gravel Roads (Iowa State University)
6. 2026 Law Resources for County Engineers (SRF)
7. 2026 Sign Management (SRF)
8. 2027 Comprehending Surface Gravel Testing (Pie Chart/Calculator) Pending

1. Gravel Roads Shop Talk
2. On-Line Training Module
3. Mouse Trap (Smart Transformation Award)
4. OPERA (Local Operational Research Assistance Program) Grant 



AI On-Line Training Modules   



Thank you! 
 Michael Suska

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

507-934-7725

Nicollet County 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
Other Team Members: Todd Meyer, Dean Enter, 

Don Wolfe, John Bethke, Mat Hackett

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.
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