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CONCRETE GRINDING RESIDUE: ITS EFFECT ON ROADSIDE VEGETATION AND SOIL PROPERTIES 

BACKGROUND 
Diamond grinding of Portland Cement Concrete (PCC) highway surfaces, a maintenance operation carried out to extend the 
pavement service life, generates a high-pH and high alkalinity slurry (water, concrete and aggregate residue), referred to as 
Concrete Grinding Residue (CGR). The long-tenn impact of CGR slurry on soil properties (pH and infiltration) and vegetation 
needs to be investigated. There is a potential for a number of ongoing/forthcoming MnDOT construction projects to place CGR 
slurries along Minnesota roadsides with potential environmental and economic implications. For instance, disposal of slurry 
along the "sensitive" areas of Marcoux corner (near Crookston, Minnesota) can not only lead to reduced density of .vegetation 
resulting in erosion problems, but can also increase the change of invasion by exotic plant specimens that prefer open, well
drained soils, all of which have the potential to increase maintenance costs. 

A better understanding of the potential soil chemistry impacts resulting from the application of CGR slurry may indicate 
preemptive soil amendments. Some previous studies have focused on investigating the influence of CGR slurry on soil pH and 
soil water infiltration rates in lab settings. The objective of the proposed research is to gain a stronger understanding of the 
CGR effects on soil, water infiltration and vegetation through as in-situ, statistically rigorous study that will analyze inslope 
and/or backslope soil samples and assess soil and vegetation properties before and after placement of the CGR. 

OBJECTIVE 
Investigating the influence ofCGR slurry application on soil and vegetation through a comprehensive in-situ study covering a 
range of soil and associated plant types in Minnesota will lead to a stronger understanding of the potential soil chemistry and 
vegetation changes and a number of envisioned benefits including reduction in maintenance costs. The ultimate question 
addressed by this research is whether this construction practice has a long-term effect on roadside vegetation, soil quality and 
water infiltration. Based on the study findings, MnDOT's Office of Environmental Stewardship will: l) be able to better assess 
the need for soil amendments, either prior to or after CGR placement; 2) be in a better position to recommend possible changes 
to CGR slurry offloading or placement practices; and 3) be able to better assess the need for possible changes to 
inslope/backslope seed mixes. 

SCOPE 
The overall research methodology, proposed by a highly qualified multi-disciplinary team of soil scientists, geotechnical and 
pavement engineers at the University, primarily involves conducting a field study comparing vegetation and soil physical and 
chemical properties before and after CGR slurry has been applied to roadside soil and vegetation. To have any reasonable 
assessment of long-tenn impacts, the samplings before and after CGR application should be ideally 3-S years apart. But, 
considering the restrictions on project duration and budget, this study will only assess the short-term impacts. Upon successful 
completion of this project, the research team envisions a Phase II study for this project, to be able to assess the long-term 
impacts and follow-up on any additional research ideas that MnDOT is interested in. 

Discussions with MnDOT's Office of Environmental Services indicate that, although the pipe offloading the CGR slurry from 
the integrated diamond grinding machinery is designed to have multiple exit points and a terminal exit so that the slurry is 
(theoretically) evenly distributed, however occasionally the exit points clog much of the slurry existing from the tenninal point 
of the pipe, resulting in a high concentration ofCGR in a small area. Also, the CGR slurries are light products that easily move 
with rain water, thus settling in low points and at culvert openings/terminus. These issues need to be investigated. 

ASSISTANCE 
It is expected that MnDOT will provide the research team access to construction records and field site information relevant to 
the project. The research team will access the roadside by traveling in a truck with the flashing beacon. 
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WORK PLAN 

Task Descriptions 

Task 1: Conduct Literature Review and Develop Experimental Plan 
Under this task, the University will conduct a comprehensive literature review on current CGR slurry placement practices 
adopted by various State Departments of Transportation (DOTs), CGR impacts on soil properties and vegetation and previous 
lab investigations, etc. The University will develop an experimental plan for conducting the field survey and submit it to the 
Technical Advisory Panel (TAP) for review and approval. The University will select potential construction sites in consultation 
with the TAP for studying the CGR slurry impacts on soil and vegetation. The University will also consider sites that received 
CGR during the previous construction seasons ( 1/2/3 years ago) for inclusion to be able to gain an understanding of the long
term impacts although information on what exactly went on during the time of CGR slurry application at those sites will be 
hard to detennine. 

Task 2: Conduct Field Visits, Collect Soil Samples and Conduct Lab Tests 
Under this task, the University will conduct field visits to two sites scheduled for diamond grinding operations (identified 
consultation with the TAP) as they become available in early summer or at any time. The University will carry out field visits 
to those sites before the CGR application to conduct vegetation surveys, and collect soil samples for basic soil characterization 
back in the lab from two sites. The University will revisit these same two sites again after the CGR application and new soil 
samples collected and analyzed for direct comparison with the original pre-CGR slurry application samples for physical and 
chemical properties. Similarly, the University will assess the impact ofCGR slurry application on roadside plant community 
productivity by measuring plant community, morphology and biomass before and after CGR application. Within each site, the 
University will include affected and non-affected areas in their sampling for collecting soil and plant samples using replicated 
samples (at least three samples per area) within each area for statistical analysis. The possibility of a TAP and/or MnDOT 
sending readily available sampled laboratory testing materials to the research team will also be explored. 

Maintaining adequate and functioning soil properties is essential for a healthy ecosystem and plant community. Therefore, in 
order to fully understand the impact ofCGR slurry on the soil environment through a suite of detailed field and laboratory 
analyses of the soils' physical and chemical properties, the research team has conceived a controlled experimental plan using 
the University's Agronomy Research and Demonstration Farm in Boone County, or other controlled sites. 

Controlled Experimental Layout and Test Plan 
Four experiment treatments are to be applied, including three concentrations low (x0.5), medium (xl.0), high (x2.0) of the 
concrete grinding slurry and the control treatment (xO) without slurry application for one controlled site). These rates may be 
subject to revision, depending on the actual project needs after consultation with the TAP and on-site visits. 

Prior to treatment (slurry or without slurry) application, baseline soil and vegetation data will be collected. The baseline soil 
data will include the following physical and chemical properties: 

1. Soil Physical Properties: 
a. Bulk Density: the University will use commonly practiced procedure of collecting soil bulk density samples for the top 

soil layer (Grossman and Reinsch, 2002). 
b. Soll Water Infiltration Rate: the University will measure the infiltration rate using ring infiltrometers (Hamlett et al., 

1990). 

2. Soll Chemical Properties: The University will analyze the soil samples collected for measuring chemical properties using 
the Plant and Soil Testing Lab at the University's Agronomy Department. 
a. Soil pH 
b. Soil Electrical Conductivity (EC) 
c. Exchangeable Sodium Percentage (ESP) 
d. Cation Exchange Capacity (CEC) 
e. Percent Base Saturation (PBS), Percent of CEC occupied by the soil macronutrients 
f. Soil Alkalinity 
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3. Baseline Vegetation Data: the University will collect baseline vegetation data, including plant identification and plant 
populations of plant species at the study site prior to treatment application. 

At the end of the experiment (October or November), the University will collect soil with the same physical and chemical 
properties and vegetation data similar to those prior to applying treatment to the experiment as the post-treatment data to 
establish the impact of slurry application on those properties. 

The controlled experimental design presented in this scope of work may be revised in consultation with the TAP. However, the 
research team envisions a more detailed Phase II study will be conducted, to be able to assess not only the various experimental 
parameters in CGR applications, but also the long-term impacts of CGR slurry on soil properties and roadside vegetation. 

Task 3: Organize Lab and Field Data and Conduct Statistical Analysis 
Under this task, the University will organize the lab and field data and carry out a detailed statistical analysis to assess the 
impact ofCGR slurry on roadside soil properties and vegetation. 

Task 4: Compile Report, TAP Review and Revisions 
Under this task, the University will prepare a draft report, following MnDOT's publication guidelines, to document project 
activities, findings and recommendations. This report will need to be reviewed by the TAP, updated by the University's 
Principal Investigator, to incorporate technical comments, and then approved by MnDOT's Technical Liaison before this task 
is considered complete. Holding a TAP meeting to discuss the draft report and review comments is strongly encouraged. TAP 
members may be consulted for clarification or discussion of comments. 

Task 5: Editorial Review and Publication of the Final Report 
During this task, the Approved Report will be processed by MnDOT's Contract Editors. The editors will review the document 
to ensure that it meets the publication standard. This task must be completed within the contract timeframe because the editors 
will provide editorial comments and request information from the University's Principal Investigator. 

Task Deliverables 

Task: 
1: 
2: 
3: 
4: 
5: 

PROJECT SCHEDULE 

Task Durations 

2016 2017 2018 
Months: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Task 1 x x x x x 
Task2 x x x x x x x x x x x x 
Task3 x x x x x 
Task4 x x x x x 
TaskS x x x 
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Task Completion Dates 

Task: Draft Deliverable Due Date: Final Task Aooroval Date: 
1: September 30, 2016 November 30, 2016 
2: May 31, 2017 July 31, 2017 
3: June 30, 2017 August 31, 2017 
4: September 30, 2017 November 30, 2017 
5: Februarv 28, 2018 

Key Milestones 

Ke Milestone 
TAP Kick-Off Meetin 
TAP Meetin at Task 2 November 2016 

Se tember 2017 
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