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Background



Background - Soil

- Largest to smallest particle size 

- Gravel, sand, silt, clay

- Loam varies (peat moss = .849 mm to 2.38 mm)

- Particle size influences rate of percolation of water through soil, air spaces, 

ability of soil to hold water



Background - Soil

- Soil’s total capacity to hold exchangeable cations, positive ions, is measured 

by cation exchange capacity (CEC)

- More negative charges = higher capacity to hold onto positive ions

- More sandy soils have a lower CEC, therefore meaning that they hold onto 

less positively charged particles, such as sodium/Na⁺

- Conductivity 

- The property or power of the material, in this case, water, to conduct 

electricity

- If water holds more ions/soil holds less ions, then the water is more 

conductive



Background - Effects of Salt

- After snow and ice melts, salt leaches into freshwater systems

- Chloride is toxic to certain organisms in elevated amounts

- EPA recommends levels below 230 mg/L of chloride in water

- 40% of urban & suburban streams tested in northern part of the country had 

chloride levels at or above threshold at some point from 1991 to 2004 (U.S. 

Geologic Survey)

- No natural biological processes to remove salt from waterwaysSource: Environmental Implications of Increasing Chloride Levels in Lake Champlain and Other Basin Waters, 
Vermont Department of Environmental Conservation 



- Very close to high school 

parking lot

- Susceptible to pollution 

from salt on parking lots

- Flows directly into Lake 

Champlain

Background - Indian Brook

Parking Lots

LCD_IndBrk_323



Experimentation



Experimentation - Testable Question & Hypothesis

Testable Question: Which type of soil will best mitigate the extent of salt 

leaching into waterways?

Hypothesis: Loam will best mitigate the extent of salt leaching into 

waterways due to its high cation exchange capacity



Experimentation - Methodology

- 130 g of sand, silt, and soil from school site or 25 g of 

loam

- 80 mL of deionized (DI) water

- 1 g salt

- 95.8% to 99.8% of sodium chloride

- Three trials for each soil, one control trial without any salt

- When conductivity measurement of ionized solution was 

too high (20,000 μS/mL), dilution was required 

- 10 mL of DI water and 10 mL of ionized solution were 

combined

- Conductivity of the diluted solution was doubled





Experimentation - Data



Experimentation - Data



Conclusions

- The data collected did not support the hypothesis that loam would be 

best at mitigating the extent of salt leaching into waterways

- A conclusion is unable to be made due to lack of consistent data

- Sources of error



Further Research

- More trials

- Other sources of soil

- Clay

- By volume instead of mass?

- Measure the chloride and sodium ions separately?

- Lack of equipment

- Impact on riparian vegetation

- Can riparian vegetation be used to reduce salt runoff?

- What would best assist Indian Brook’s soil to help prevent salt leaching into 

Indian Brook? 

- Addition of a type of soil
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