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Background and Rationale
DESCRIBE THE BACKGROUND AND PROBLEM BEING ADDRESSED IN THE RESEARCH (ONE PARAGRAPH IN PRESENT TENSE)

Erosion is a set of natural processes that transport the surface materials from one location to another location by natural
agents such as wind, water, or glacial ice. Although it is a natural phenomenon responsible for creation and modification
of landformes, it does bring some unique challenges for earth and its inhabitants. Soil erosion decreases soil fertility, which
can negatively affect crop yields. It also sends soil-laden water downstream, which can create heavy layers of sediment
and ultimately leads to flooding. The fine dust particles in the air are also a health hazard and cause diseases such as valley
fever and other respiratory diseases. To mitigate the issue, traditionally we have depended on methods such as growing
trees and compacting soil with water. But neither of those are sustainable nor economical. Therefore, in recent years,
scientists are trying to improve the soil surface strength by using bio-mediation methods such as enzyme induced
carbonate precipitation and Using Fungus to strengthen soil.

Research Objectives
LIST AT LEAST ONE OBJECTIVE GUIDING THE RESEARCH (START WITH ACTION VERB)
e Discuss the hazards of soil erosion and how to mitigate the issue
® Prepare, test, and compare the application of different solutions for soil erosion.
e Study the performance of EICP solutions on mitigation of erosion on different soil types.

® Measure the amount of Carbonate content and Ammonia by using a calcimeter and perform SEM imaging and
Optical Microscope.

Methods and Materials

For this experiment , diffrent types of soil were studied to determine how their physical properties impact the
amount of soil loss during erosion. To study the impact of EICP, two sets of three columns with different
batches of Ottawa 2030 Sand labeled B1 and B2.5 were created . These columns were treated with EICP and
after 72 hours , their strength was tested using UCS ( Unconfined Confined Strength) .For enhanced visualization
SEM samples were prepared and studied using Scanning Electron Microscope.

To test the efficacy of EICP solution concentrations as a dust control method in Minnesota iron mine tailings,
three pans were prepared: Pan 1 (control) was untreated; Pan 2 was treated with a 1M urea, 0.67M CaCl, EICP
solution; Pan 3 was treated with a 1.5M urea, 1M CaCl, EICP solution. Samples were let dry for 72 hours . Soil
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surface strength and carbonate content measurement of the crust on each pan were done using a penetrometer
testing and a calcimeter.

Experimental Results
DESCRIBE RESULTS FROM SUMMER RESEARCH EXPERIENCE (ONE PARAGRAPH IN PAST TENSE)

OTTAWA 20/30 B-2.5 AND B-1 TREATED SOIL SAMPLE COLUMNS SHOWED SIGNIFICANTLY DIFFERENT STRESS RESPONSES AS MEASURED BY
UCS TESTING. OTTAWA 20/30 B-2.5 (EICP MILK B-2.5) SAMPLES SUPPORTED LESS STRESS (X=253.67 KPA) THAN OTTAWA 20/30 B-1
(EICP MILK B-1) SAMPLES (X=462.12 KPA). EXAMINATION OF OTTAWA 20/30 B-1 (EICP MiLK B-2.5) SEM PREPARED SAMPLES REVEALED
CARBONATE PRECIPITATE CRYSTALS (FIG. 1), WHICH WERE NOT VISIBLE IN UNTREATED SAMPLES. PAN CRUST SOIL SAMPLE

PENETRATION TEST RESULTS SHOWED THAT EICP TREATMENT IS THREE TO FOUR TIMES STRONGER IN TREATED MINNESOTA IRON MINE TAILING
SOILS (F1G.2). UNTREATED SOIL (PAN 1) SUPPORTED THE LEAST STRESS (20 KPA); EICP 1.5M UREA, 1M CACL2 EICP TREATED SOIL (PAN 3)
SUPPORTED LESS STRESS (80 KPA) THAN EICP 1M UREA, 0.67M CACL2 TREATED SOIL (PAN 2) (105 KPA). UNTREATED SOIL SHOWED THE
LEAST DISPLACEMENT (0.01 CM) WHEN COMPARED TO TREATED SOILS (0.2 CM).
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FIGURE 1: SE MICROGRAPH OF CARBONATE PRECIPITATE CRYSTALS IN TREATED FIGURE 2: STRESS VALUES (KPA) FOR UNTREATED AND TREATED IMINNESOTA IRON MINE
OT1TAWA 20/30 EICP-MILK B-2.5 SOIL SAMPLES TAILINGS SOILS

Research Conclusions

WE NOTICED THAT THE SOIL PARTICLE SIZE AS WELL AS ANGLE OF SLOPE IMPACTS THE AMOUNT OF SOIL LOSS . THE FINER SOIL ERODES EASILY
AND IF THE SLOPE IS HIGHER , THE SOIL LOSS INCREASES. OTTAWA 20/30 B-1 EICP TREATED SOIL SAMPLE COLUMNS EXHIBITED A MUCH
HIGHER STRESS RESPONSE (X= 462.12 KPA) TO UNCONFINED COMPRESSION THAN OTAWA 20/30 B-25 EICP TREATED SAMPLES (X= 253.67
KPA). MINNESOTA IRON MINE TAILINGS SOIL PAN CRUST UNTREATED SAMPLES WERE THREE TO FOUR TIMES LESS STRONG THAN EICP TREATED
SAMPLES. 1M UREA, 0.67M CACL2 EICP SOLUTION SOIL SAMPLES EXHIBITED THE HIGHEST STRESS RESPONSE (105 KPA), AS DETERMINED BY
PENETROMETER TESTING.
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