
WHEN DIAMOND GRINDING concrete highways, water 
used to cool cutting blades combines with hardened ce-
ment paste and aggregate particulates, generating a by-
product known as concrete grinding residue (CGR), or 
slurry.

Some state environmental departments have expressed 
concerns related to the deposition of  slurry on the road-
side and have begun to establish limits on how much 
slurry can be discharged onto the roadside during the 
grinding process. However, because slurry disposal is 
costly for state DOTs — and for taxpayers — research-
ers are now working to identify CGR’s precise ecological 
effects, as well as how CGR disposal can be optimized.

Investigators from the Department of  Agronomy And 
Horticulture, University Of  Nebraska-Lincoln, recently 
prepared a report titled, “Evaluation of  Concrete Grind-
ing Residue (CGR) Slurry Application on Vegetation and 
Soil Responses along Nebraska State Hwy 31” for the 
Nebraska Department of  Roads (NDOR). The two year 
study evaluated the effect of  CGR application on soil 
chemical properties, existing vegetation and rainfall run-
off. Tests were conducted along two state highway sec-
tions, one consisting of  loam and one consisting of  silt 
loam soils. The CGR effective calcium carbonate equiva-
lent (ECCE) ranged from 13 to 28 percent.

IGGA Research Summary

Diamond Grinding Slurry Not Detrimental  
To Soil Over The Long-Term

Researchers took road shoulder slope measurements along NE State HWY 31, 
between mile marker 28 (MM28) and MM36, to identify locations with uniform 
vegetation and adjacency to flat road areas. Sites selected for field experiments 
had an average slope of 21.3 percent for MM36, and 12.5 percent for MM34. 
Vegetation for all locations was predominantly cool season grasses. Soil textural 
classes were from loam to silt loam at the two sites with pH > 7.0.

Slurry used for the MM36 experiment was collected in barrels from a diamond 
grinding operation in Grand Island, Nebraska in October 2012 and stored in a 
temperature controlled environment. Slurry used at the MM34 site was col-
lected in a Ready-mix truck from a diamond grinding operation in Elkhorn, 
Nebraska in May 2013 and was transferred to barrels and similarly stored.

Prior to experimentation, all slurry was air-dried, mixed to homogenize and 
re-wetted to approximate water content on an actual diamond grinding op-
eration. Slurry density was estimated, using various methods, to be 10.3 lb 
gal-1 – 10.8 lb gal-1. Following EPA method 200.7, laboratory procedures 
were undertaken to determine:

• moisture of the dried slurry to adjust application rate
• ECCE
• potassium, calcium, magnesium and sodium concentrations  

(percent by weight)
• heavy metal content (arsenic, cadmium, cobalt, copper,  

molybdenum, nickel, lead, mercury, selenium and zinc)
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>>> CONTROLLED RATE APPLICATION EXPERIMENTS

>>> RESEARCH CONDUCTED BY NDOR DEMONSTRATES  
THAT SLURRY APPLICATION ON ROADWAY SHOULDERS IS SAFE
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In July 2013, controlled slurry treatments were applied at locations along Nebraska State 
Highway mile marker 36. The application rates of dry slurry (0% moisture) were 0, 4.1, 8.2, 
16.4 and 32.9 tons/acre for each treatment. Multiplying by an average effective calcium car-
bonate equivalent (ECCE) of 13 percent, slurry rates applied were converted to lime equiva-
lent rates. These rates were 0, 0.5, 1.1, 2.1, and 4.3 tons lime equivalent/acre respectively.

In June 2014, slurry treatments were applied along Nebraska State Highway mile marker 34. 
Application rates of dry slurry (0% moisture) were 0, 5.5, 10.9, 21.8 and 43.7 tons/acre for 
each treatment. With an average ECCE of 28 percent, the lime equivalent rates were 0, 1.5, 
3.1, 6.2, and 12.3 tons lime equivalent/acre respectively.

At both sites, dried slurry was mixed with water to achieve a density of 10.5 lb gal-1. Slurry 
was applied by hand.

>>> RESULTS
For both the 2013 and 2014 one time CGR slurry application, no change was observed 
in runoff volume, runoff chemistry, ground cover or species composition. The highest 
CGR application increased soil sodium and pH in short term (one month) but did not 
persist after one year of CGR application.

Nebraska currently disposes of CGR in accordance with the Environmental Protection 
Agency’s (EPA) National Pollutant Discharge Elimination System (NPDES) Permit Program. 
According to the permit, CGR roadside application is restricted to 5 dry tons/acre.

Test results demonstrated, however, that the 5 ton/acre limit may be too restrictive. The 
maximum rate of application during testing was 40 dry tons/acre. While this amount, 
eight times the current limit, did raise pH, calcium and sodium levels one month af-
ter application, testing after one year showed that overall, the higher CGR discharge 
rate did not have a significant negative effect on soil. Study authors did recommend 
measurement of existing conditions and the development of field tests that will allow 
for adjustment of CGR application rates. They also caution that application rates must 
consider the ECCE, moisture of the CGR and roadside soil texture.

Table 3.19 Consequences of one time CGR slurry application effects based on two site 
experiments, with loam and silt loam soil textures,  

at NE State HWY 31 sites in 2013 and 2014 
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Ground cover 
Species composition 
Soil pH 
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pH increased at 20 and 40 tons after one month but 
 
Soil EC 

 
x 

	   effect did not persist after one year. 
Immediate increase that did not persist after one year. 

Soil Ca 
 
Soil Na 

x 
 

x 

	   Ca increased at 20 and 40 tons after one month 
and effect was persistent after one year. 

Immediate increase that did not persist after one year. 
Soil K x 	   Possible decrease due to excess Ca load. 
Soil Mg 	   x Possible decrease due to excess Ca load. 
Soil heavy metals 	   x Not measured but most are below threshold level in 

  CGR slurry.   

Property Observed Change Comments 
Yes   No 

	  

TABLE 3.19: Consequences of one time CGR slurry application effects based on two site experiments, with loam and silt 
loam soil textures, at NE State HWY 31 sites in 2013 and 2014
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ABOUT IGGA   The International Grooving & Grinding Association (IGGA) is a non-profit trade association founded in 1972 by a group of dedicated 
industry professionals committed to the development of the diamond grinding and grooving process for surfaces constructed with Portland cement 
concrete and asphalt. In 1995, the IGGA joined in affiliation with the American Concrete Pavement Association (ACPA) to form what is now referred to 
as the Concrete Pavement Preservation Partnership (IGGA/ACPA CP3). The IGGA/ACPA CP3 now serves as the lead industry representative and technical 
resource in the development and marketing of optimized pavement surfaces, concrete pavement restoration and pavement preservation around the world.

SUMMARY
The study authors concluded that CGR discharge 
of up to 40 dry tons/acre can safely be applied 
in a uniform layer one time to roadsides with 
medium textured soils.
For more information, read the University of 
Nebraska-Lincoln/NDOR report here. http://ntl.bts.
gov/lib/56000/56200/56214/FinalReportM335.pdf


