
CONCRETE GRINDING 
RESIDUE (AKA SLURRY)
RESEARCH STUDIES DOCUMENT SLURRY’S SAFETY AND ENVIRONMENTAL BENEFITS



What is Slurry?

Concrete grinding 
residue (CGR), or 
“slurry,” is a byproduct 
of diamond grinding 
concrete highways. It 
is made up of water 
used to cool blades, 
hardened cement 
paste and aggregate 
particulates.



Is Slurry a Problem?

Many states limit how 
much slurry can be 
discharged along the 
roadside during the 
diamond grinding process. 
But hauling slurry off-site 
for processing and disposal 
is costly for DOTs and for 
taxpayers. To address this, 
multiple studies have been 
performed—and all found 
slurry to be safe. 



Minnesota Department of Transportation (MnDOT) Study

A recent study conducted by the 
Institute for Transportation at Iowa 
State University on behalf of the 
Minnesota Department of 
Transportation (MnDOT) joins a long 
line of studies that confirm CGR 
slurry is safe and even beneficial.

“Concrete Grinding Residue: Its Effect 
on Roadside Vegetation and Soil 
Properties” 

January 2019 

https://www.igga.net/wp-content/uploads/2019/08/Concrete-Grinding-Residue-Its-Effect-on-Roadside-Vegitation-and-Soil-Properties-MnDOT-2019.pdf


MnDOT Test Results

Results of Minnesota testing 
showed:

 An increase in soil pH 
enhanced plant growth.

 Some minerals present in 
CGR, such as calcium (Ca) 
and magnesium (Mg), were 
determined to contribute 
nutritive benefits.
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MnDOT Test Results (Continued)

 Percentage of plant coverage increased for warm-seasoned 
grasses (e.g., Indian grass, switchgrass) and legumes (e.g., wild 
white indigo, crown vetch).

 Soil quality, especially for acidic soils, was also improved.

 Initial higher pH levels did not persist after one year. 



Florida Department of Transportation (FDOT) Study

A study was conducted by the 
University of Florida (UF) on 
behalf of the Florida Department 
of Transportation (FDOT) 

"Concrete Debris Assessment for 
Road Construction Activities" 

August 2016

https://www.igga.net/wp-content/uploads/2018/08/FDOT_Concrete_Debris_Assessment_Road_Construction_Activities.pdf


FDOT Test Results

Previous FDOT testing had shown that CGR is not a hazardous 
waste, so 2016 tests focused on measuring the pH of CGR 
samples over a range of liquid-to-solid ratios. Researchers 
concluded roadside deposition of CGR was not a concern (noting 
that appropriate CGR best management practices should be 
observed). 



Nebraska Department of Roads (NDOR) Study

The Department of Agronomy 
and Horticulture, University of 
Nebraska-Lincoln, performed a 
study for the for Nebraska 
Department of Roads (NDOR).

“Evaluation of Concrete 
Grinding Residue (CGR) Slurry 
Application on Vegetation and 
Soil Responses along Nebraska 
State Hwy 31” 

2015

https://www.igga.net/wp-content/uploads/2018/08/NDOR_Final_Report_Slurry.pdf


NDOR Test Results

The two-year study evaluated 
the effect of CGR application on 
soil chemical properties, existing 
vegetation and rainfall runoff. 
For one-time CGR slurry 
applications in both 2013 and 
2014, no change was observed 
in runoff volume, runoff 
chemistry, ground cover or 
species composition.



NDOR Test Results (Continued)

Application of 40 dry tons per acre increased soil sodium and pH in the short 
term (one month) but did not persist after one year. CGR discharge of up to 
40 dry tons per acre* was concluded to be safe.

*a rate of 40 dry tons per acre is significantly in excess of that in a typical 

diamond grinding operation. 



North Dakota State University (NDSU) Study

North Dakota State University (NDSU) 
conducted a study in conjunction with 
the IGGA.

“Smooth Brome (Bromus inermis 
Leyss) and Soil Chemical Response to 
Concrete Grinding Residue 
Application”

2009

https://www.igga.net/wp-content/uploads/2018/08/Smooth_Brome_Soil_Chemical_Response_Concrete_Grinding_Residue_Application.pdf


NDSU Study (Continued)

The team studied five CGR 
samples from various 
regions (California, 
Michigan, Nebraska, 
Washington and 
Minnesota) and 
determined their effect 
on smooth brome 
(Bromus inermis Leyss) 
and soil chemical 
response. Image courtesy Nature80020



NDSU Test Results

Findings included:

 Consistent with other CGR testing, other than high pH (which 
has been found to persist less than a year), samples were 
within toxicity limits outlined by the EPA.

 Most hazardous compounds tested for were entirely absent 
(even though many surface soils contain hazardous 
compounds even if there is no history of CGR deposition).



NDSU Test Results (Continued)

 CGR applied at 40 tons per acre or less 
was not harmful to the mechanical 
properties of the soil.

 CGR had the beneficial effect of 
increasing the shoot biomass of 
smooth brome and had a negligible 
effect on trace metals in both the soil 
and smooth brome. As in other tests of 
CGR’s effect on vegetation, the smooth 
brome took up calcium, an essential 
nutrient, from the CGR.
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NC STATE PILOT STUDY OF CONCRETE GRINDING RESIDUALS 

 A pilot study conducted by NC State on 
roadside application of DGS reported that 
the calculated “lime application rate of 10.7 
ton/ac, was more than 14 times the 
recommended (agronomic) rate 
….Nevertheless, the DGS application 
appeared to have no short-term (< 3 
months) detrimental effect on the 
vegetation grown on the shoulders. 

 In addition, concentrations of Ca and Mg in 
runoff from well-vegetated shoulders with 
DGS application were somewhat greater 
than without, but the increase appears to be 
temporary suggesting that the effects on 
adjacent surface waters would be 
negligible.” 



NC STATE PILOT STUDY OF CONCRETE GRINDING RESIDUALS 

 The authors did report “observations at some locations with less vegetation 
and narrow shoulders showed that direct application of DGS to shoulders 
resulted in the flow of DGS into and down roadside ditches thereby raising 
concerns about a considerable amount of DGS reaching adjacent surface 
waters during storm events.”

 These conditions however can be managed with commonly used  erosion 
control methods spelled out in a comprehensive DGS BMP as recommended 
by the report’s authors.

 See the report here: https://www.igga.net/wp-
content/uploads/2018/08/Pilot_Study_Direct_Discharge_Concrete_Grinding
_Residuals_to_Roadside_Shoulders.pdf

https://www.igga.net/wp-content/uploads/2018/08/Pilot_Study_Direct_Discharge_Concrete_Grinding_Residuals_to_Roadside_Shoulders.pdf


Research Takeaways

It has consistently been found that slurry 
has no negative effect on roadside 
vegetation or soil; in fact, it has 
agricultural liming potential. If CGR slurry 
deposited along roadsides can be utilized 
as a liming agent, it can promote plant 
health while minimizing the costs 
associated with hauling slurry off-site for 
disposal—a win-win situation for all 
involved.



Slurry Best Management Practices

The IGGA has developed a Best 
Management Practice guide on 
the proper handling and 
disposal of CGR. 

Most important is to monitor 
and control the pH of the slurry 
which is easily done by 
controlling the flow and acidity 
of the cooling water used in the 
process.

https://www.igga.net/wp-content/uploads/2018/08/Diamond_Grinding_Slurry_Handling_BMP2013.pdf


Read more:

 Roads & Bridges magazine article

 IGGA fact sheet

 Full reports

Contact the IGGA today to learn more

https://www.roadsbridges.com/research-studies-show-potential-environmental-benefits-concrete-grinding-residue
https://www.igga.net/wp-content/uploads/2020/02/FSNov2019_CGR_Good_For_Road_Good_For_Soil.pdf
https://www.igga.net/resources/?fwp_resource_techniques=slurry

