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Prepared for: Marcus Bekele 

Prepared by: Marilee Tuite, marilee.tuite@state.mn.us 

Resources searched: TRID, Transport, ASCE; MnDOT Library catalog; Google Scholar 

Summary: Results are compiled from the resources named above. Links are provided for full-text, if applicable, or to 
the full record citation. I completed my searches using various combinations of the following terminology: waste 
materials, byproducts, designed soil, engineered soil, topsoil, best practices, Minnesota; runoff, native plants. There are 
minimal results about Minnesota, even looking beyond the past 5 years. 

Results 
Project in process cited in Need Statement 
Title: Re-use of Regional Waste in Sustainably Designed Soils 
Sponsors: LRRB; Natural Resources Research Institute 
P.I.: M. Patelke 
Abstract: The goal of this project is to identify, characterize, and combine regionally available by-products to design soil 
mixture for site specific requirements. The investigators see potential for manufacturing soil from regionally-generated 
by-products (solid wastes) to help mitigate soil quality issues while reducing solid waste disposal through beneficial 
reuse. 
https://trid.trb.org/View/1579335 
 
Title: Evaluation of Concrete Grinding Residue (CGR) as a Soil Amendment for Erosion Control 
Source: International Foundations Congress and Equipment Expo 2021 
Abstract: Discarded or landfilled construction debris specifically from roadway projects may have untapped recycling 
potential for soil stabilization. However, blending some types of debris may not produce the desired results in all soils. 
Concrete diamond-grinding work on pavement projects generates a non-hazardous waste by-product called concrete 
grinding residue (or CGR). CGR has known cementitious characteristics that suggest a latent use as a soil-stabilizing 
amendment, especially for poor and problematic soils. In this study, Western Iowa loess soil was amended with CGR and 
subjected to rainfall simulations to measure the erodibility of several soil mixtures. To evaluate rain erosivity at different 
rainfall intensities, simulated rainfall experiments were performed on CGR-amended soils at 20% CGR dosages. This 
study reviewed different methods for collecting CGR discharge, discussed design, construction, and use of a uniform 
compaction apparatus; and analyzed stormwater runoff from soil forms tested in an indoor rainfall simulator. Pre-
rainfall investigation of CGR-amended soils included standard Proctor compaction tests. Post-rainfall analysis included 
turbidity and total suspended-solids tests. Standard Proctor tests found the CGR-amended loess had only slightly 
different optimum moisture contents (OMCs) and maximum dry densities (MDDs) compared to untreated loess, while 
lab tests on rainwater runoff samples on CGR-amended loess exhibited dramatically higher turbidity and total 
suspended solids (TSS). Turbidity for CGR-amended loess increased from 2.5 to 7.5 times that of the loess (control) soil, 
while TSS increased from 1.8 to 4.7 times that of the control soil. Future lab-based wind simulations will be performed 
on CGR-amended soils to evaluate wind erosivity due to “wind whip” from passing vehicles. Additional Class A-1 highway 
shoulder soils will be tested for wind erodibility at several CGR dosages in lab-based simulations, and pre- and post-soil 
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bearing strength and soil loss measurements will be used to evaluate the effects of CGR dosages on each shoulder 
aggregate. 
Full text available to MnDOT employees (in remote desktop) via ASCE at https://doi.org/10.1061/9780784483411.017 
 
Note: this report isn’t about using a waste material to design a soil but talks about the effect of such a material on 
roadside plants in Minnesota:  
Title: Concrete grinding residue : its effect on roadside vegetation and soil properties 
Source: MnDOT/Iowa State University (MnDOT report 2019-06) 
Abstract: Concrete grinding residue (CGR) is a slurry waste consisting of water and concrete fines generated from 
diamond grinding operations that is used to smooth a concrete pavement surface. During this process, CGRs are mostly 
disposed along the roadside, which can influence soils and plant communities along the roadways. To understand the 
effects of CGR on soil physical and chemical properties and plant growth, a controlled field site at the Kelly Farm in Iowa 
was used with CGR application rates of 0, 10, 20, and 40 dry ton/acre to test properties of soils and plants before the 
application and one month, six months and one year after the CGR application. Two roadsides along Interstate 90 in 
Minnesota where CGR material was applied in the past were investigated as well. Laboratory and field experiments were 
conducted to measure plant biomass, bulk density, hydraulic conductivity, infiltration, pH, electrical conductivity (EC), 
alkalinity, metals, cation exchange capacity (CEC), exchangeable sodium percentage (ESP), and percentage base 
saturation (PBS) of soil samples collected from the test sites. Statistical analyses were conducted to correlate the CGR 
additions to the properties of soils and plants. The results of statistical analyses from the Kelly Farm indicated that CGR 
material did not significantly affect soil physical properties and plant biomass but impacted the chemical properties of 
soil. Changes in some soil properties such as pH and percent base saturation (PBS) due to CGR did not persist after one 
year. The results from two Minnesota roadsides indicated that the areas receiving CGR applications in the past did not 
negatively affect soil quality and plant growth. 
Full text: http://mndot.gov/research/reports/2019/201906.pdf  
 
Title: Screening Tool for Using Waste Materials in Paving Projects (STUWMPP) 
Source: LRRB (2005) 
Abstract: The properties of soft fine grained soils sometimes require enhancement to facilitate road construction and 
increase long term road durability. One option for roadbed stabilization is to treat the soil with fly ash, which possesses 
several beneficial engineering properties. However, the concentrations of elements in fly ash may potentially pose an 
unacceptable risk to human health. The Screening Tool provides straightforward assessments of this hazard. This tool is 
intended to be used as part of the assessment of due diligence of these risks. The Screening Tool does not give 
permission for the use of fly ash and the screening tool was not designed to predict the effects on surface waters, which 
are regulated by the Minnesota Department of Natural Resources and Minnesota Pollution Control Agency. This 
computer program provides guidance to users, but users must make sure the proposed project complies with all 
applicable and relevant rules and regulations that govern use of fly ash. Details of the calculation and further discussion 
of the importance of site-specific data is included in this document. 
Full text: http://www.lrrb.org/pdf/200503.pdf 
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