
Nearly every coNcrete road repair project 
raises the question of  how to handle the resulting 
concrete residue generated during sawing and dia-
mond grinding operations. Also known as sawing 
slurry or concrete grinding residue (CGR), it is the 
byproduct generated when a diamond  blade’s cool-
ing water mixes with the concrete fines created by 
the sawing of  a concrete pavement or the removal of  
a thin layer of  the existing pavement surface during  
a diamond grinding operation. 

How CGR is handled varies greatly across the coun-
try. In many rural areas it is spread along the adja-
cent roadway slopes as the saw cutting or grinding 
operation moves down the roadway. In some rural 
areas and all areas with closed drainage systems, the 
CGR is collected and hauled to other locations for 
processing and disposal.

In the past there has been some debate regarding the 
contents, classification, beneficial uses and proper 
handling procedures for CGR.

In an attempt to clarify these issues, the International 
Grooving and Grinding Association (IGGA) in 2009 
entered into a research project with North Dakota State 
University (NDSU). This research studied five CGR 
from different areas across the country. The samples 
were obtained from California Interstate highway 10 
(10/CA); Michigan Interstate 69 (69/MI); Nebraska 
highway 75 (75/NE); Washington Interstate highway 
82 (82/WA); and Minnesota Interstate highway 94 
(94/MN). The research contained three phases:  (1) 
determine chemical composition and characteristics 
of  CGR; (2) determine what effect CGR has on the 
mechanical properties of  the soil; and (3) determine 
what effect CGR has on plant growth.

Concrete Grinding Residue

NdSU Sheds New light on age-old Question

Chemical composition of the five CGR samples was analyzed with EPA meth-
ods 7470A, 6020A/6010B, 9038, 7196 and others. These tests were performed 
by a commercial laboratory. The CGR samples had a high pH, near 12. Oth-
erwise, the solution phase levels reported were within toxicity limits outlined 
within the Environmental Protection Agency’s Code of Federal Regulations, 
Title 40, Part 261. In the solid phase, mercury (Hg) levels were below the re-
porting limit in four of the five samples, but in one was elevated above what 

is expected in surface soils. Chemical oxygen demands ranged up to 2210 mg/
kg. Other solid phase values were below those generally found in surface soils. 
None of the semi-volatile compounds analyzed for were found in the samples. 
See Table 1 on the physical and chemical parameters of the solution phase of 
concrete grinding slurry from U.S. roadways and Table 2 on the physical and 
chemical parameters of the solid phase of concrete grinding slurry from U.S. 
roadways.
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>>> what is in CGR?

In many rural areas slurry   
is spread along the adjacent 

roadway slopes as the 
grinding operation moves 

down the roadway.
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This research indicates that CGR applied at less 
than 40 tons/acre, which is far more than is applied 
during normal grinding operations, is not harmful 
to the mechanical properties of the soil, increases 
the shoot biomass of smooth brome, and has a 
negligible effect on the trace metals in both the soil 
and smooth brome. The addition of CGR does have 
a liming potential, which could be either good or 
bad based on soil type. It is recommended that good 
pH control measures should be a part of any CGR 
handling plan.

There is a lot of variation in how CGR is handled 
across the country. Burdensome regulations add 
cost to the grinding and sawing processes. The 
elimination of these unnecessary regulations in areas 
with site conditions that allow for the discharge of 

CGR directly to the road’s shoulder would benefit 
roadway owners and taxpayers alike by the reduction 
in construction costs and the resulting money saved. 

To read the full report, visit www.igga.net

What does this Mean?

NDSU researchers were able to draw several 
conclusions from the CGR research initiative: 

1. Soil pH and electrical conductivity will likely 
increase after CGR application due to the 
liming potential and total dissolved salts 
present in CGR, respectively;  

2. Smooth brome growth will be a function of  
soil type, CGR, rate of  application of  this 
byproduct, and thus CGR additions to soil 
will variably impact this plant species; 

3. Uptake of  Calcium (Ca), an essential plant 
nutrient, by smooth brome will likely be ac-
centuated by the application of  CGR; 

4. Trace metal uptake by smooth brome is vari-
able and will depend on CGR and many soil 
chemical properties; 

5. Soil application rates of  CGR will likely not 
increase trace metal levels in either soils or 
smooth brome above those found in uncon-
taminated soils; 

6. Application of  CGR at the 8 percent 
rate or (39 ton/ acre), was  beneficial 
for smooth brome growth, but applica-
tion rates greater than 8 percent should be 
justified and are not recommended since the 
actual rate that smooth brome responded 
negatively was not determined here.

>>> ReseaRCh Results

>>> Does CGR affeCt 
Plant health?
This phase of the research initiative involved 
a greenhouse study looking at soil and plant 
health as a result of adding CGR. Samples 10/
CA and 94/MN were air-dried and ground 
and mixed with two soils at rates of 8 and 
25 percent by mass, which equated to 39 
and 122 tons of dry CGR per acre, respec-
tively. The two soils were a silty clay (fine, 
smectitic, frigid Typic Epiaquerts) and fine 
sandy loam (course-loamy, mixed, superac-
tive, frigid Aeric Calciaquolls). Smooth brome 
(a common grass used for hay, pasture or 
silage) was planted into each treatment from 
seed and was used as the indicator of plant 
health. At the termination of the experiment, 
a soil sample was taken and plant and root 
biomasses were quantified. The soil and plant 
samples were sent to a private laboratory 
and analyzed for a number of parameters. 
See Table 3 on the physical and chemi-
cal parameters of smooth brome (Bromus 
inermis Leyss) biomass grown in two different 
soil (Wyndmere and Fargo) treated with two 
different concrete grinding residues (94/
MN and 10/CA) at three rates of application 
(0, 8, and 25%) and Table 4 on soil chemical 
parameters resulting from the application of 
two concrete grinding residues (94/MN and 
10/CA) at three rates of application (0, 8, and 
25%) to two soils (Wyndmere and Fargo).

>>> how Does CGR  
affeCt the soil?
The influence of CGR additions from two of the 
CGR sources on two different soil types was 
evaluated by infiltration experiments. One of the 
experiments involved spreading a 2.5 mm layer 
of CGR, which is equivalent to 14 tons of dry 
CGR per acre, on the soil surface prior to infiltra-
tion. Two other experiments consisted of mixing 
CGR  with soil in the top 3 cm of the infiltration 
columns at rates of 8 and 25 percent, which is 
equivalent to 14 and 43 dry CGR tons per acre.

NDSU researchers determined that overall, the 
results of this study do not point to degrada-
tion of soil hydraulic properties as a result of 
CGR application. This presumes that longer 
filtration times are detrimental and speeding 
of infiltration is not. In most instances this is 
probably the case, but exceptions are possible. 
There was an indication that the changes in 
infiltration due to CGR may moderate with 
time. Most importantly, the results of this 
work do not point to any reason, in terms of 
soil, chemical, physical, or hydraulic properties, 
for restricting the application of CGR directly 
to soil when the application rates are less than 
those used in the experiments cited above.

 CGR is not harmful to the mechanical 
properties of the soil, increases the shoot 
biomass of smooth brome, and has a 
negligible effect on the trace metals in 
both the soil and smooth brome.  



table 1. physical and chemical parameters of the solution phase of concrete grinding slurry from U.S. roadways.
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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, 
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tive in the marketing of optimized pavement surfaces, concrete 
pavement restoration and pavement preservation around the 
world. The mission of the IGGA is to serve as the leading promo-
tional and technical resource for acceptance and proper use of 
diamond grinding and grooving as well as PCC preservation and 
restoration.  For more information, visit www.igga.net.
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table 2. physical and chemical parameters of the solid phase of concrete grinding slurry from U.S. roadways. all 
extractions and analyses were done using USepa Method 6010b unless otherwise noted.
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table 3. physical and chemical parameters of smooth brome (bromus inermis leyss) biomass grown in two different 
soil (Wyndmere and Fargo) treated with two different concrete grinding residues (94/MN and 10/ca) at three rates 
of application (0, 8, and 25%). concentrations of ag, al, as, be, pt, Sb, th, and v were below the quantification limit 
reported by the laboratory and are not reported.

table 4. Soil chemical parameters resulting from the application of two concrete grinding residues (94/MN and 10/ca) 
at three rates of application (0, 8, and 25%) to two soils (Wyndmere and Fargo). concentrations of pt were below the 
quantification limit reported by the laboratory and are not reported.


