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SITE DESCRIPTION
BACKGROUND:
Recent Source Water Protection (SWP) Activities in the Province of
Ontario have indentified several highway pollutants – including road salts
– as a potential threat to surface and subsurface drinking water sources.
At the same time, however, Ontario’s seasonal climate, freeze/thaw and
snowfall patterns make the use of road salts as a de-icing or anti-icing
agent a necessity (MTO, 2010). With the largest population of any
province in the country and projected growth rates signalling that there
will be an additional 5 million people in the province by 2035, the
consumption of road salts and other deicing agents is not likely to
decrease in the foreseeable future (OMF, 2009; MOE, 2010)

The constructed field site is located at the intersection of Hwy. 401 and
Hwy. 6, approximately 15 km southeast of Guelph. A series of six 20m
long control sections – two replicates of each liner type – have been
installed adjacent to the roadway, with each control section intercepting
direct runoff from Hwy. 401. Intercepted runoff is detained by each
control section and comes into contact with the detention media while
being infiltrated. A porous media within the control sections serves to
store and attenuate peak flows, as well as provide some homogenization
of exfiltrated pollutant concentrations.
The underdrain and leak detection systems serving each of the control
plots carries exfiltrate to an underground monitoring chamber, where both
water quality and quantity are continuously measured.

To optimize site utility, monitoring of the control sections – and the upstream flow
diversion channel - will take place during the summer months as well. The
diversion channel is to be outfitted with a series of compost biofilters amended with
metal, nutrient and hydrocarbon adsorption additives, and the removal efficiency of
each battery of socks will be determined by collecting discrete water samples using
4 ISCO 6712 autosamplers (24 bottle carousels) triggered by 1640 liquid level
actuators. Flow will be continuously monitored using V-notch weirs coupled with
Hobo level loggers.

RESEARCH OBJECTIVES:
Using a small pilot site at the intersection of Hwy. 401 and Hwy. 6 (south)
as a study area, a 120m control section consisting of six separate test
cells has been established with the following objectives in mind:
1. Use bench-scale tests to assess several media for their ability to
remove or temporarily detain common highway pollutants including
metals, hydrocarbons, suspended solids and chlorides
2. To model the advection, dispersion and diffusion of contaminants
through various media using the Hydrus Model, which has been
calibrated using laboratory soil column tests applied to re-packed soils
amended with the media additives selected from Objective 1
3. To test the longevity and degree of imperviousness of three separate
liners – high density polyethylene (HDPE), linear low density
polyethylene (LLDPE) and compacted clay – for their ability to
eliminate leachate potential to subsoils and groundwater
4. Assess the longevity of the successful soil amendments, and evaluate
these materials in a field setting under typical environmental
conditions

Chloride Removal for Amendment 5

FIELD METHODOLOGY:
Mass balance (for both water quantity and pollutant loading) is being
carried out by continuously measuring flow through the underdrain piping
system as it passes through the monitoring chamber. Rating curves
developed for each valve type are used to measure drainage volumes,
and CTD Divers are used to continuously measure conductivity, which is
uploaded daily by a wireless telemetry system to an FTP site for quality
assurance and control purposes, as well as data analysis.
Fresh highway runoff is collected from the highway via a catch basin
outfitted with an ISCO 6712 autosampler, with this runoff being
continuously monitored with conductivity sensors to provide an accurate
estimate of untreated runoff quality characteristics.
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Based on an extensive literature review, numerous candidate materials
were sourced from several Southern Ontario locations. Materials
included BOF and blast furnace slag from an Ontario steel mill, in
addition to several species of zeolite, drinking water treatment residuals
and pyrolyzed organic substrates.
Candidate materials were submerged in a chloride-containing solution
and agitated for 24 hours. The pre-and post-agitation conductivity levels
were measured as a proxy for chloride ion concentration and to asses for
removal performance, with successful candidate materials being applied
within the column tests.

Several months of intensive materials testing have provided some encouraging
results in the search for a suitable soil amendment. Detention efficiencies of
approximately 15-30% for chloride ions have been observed for certain treatments,
and there is also evidence of system elasticity (due to the conservative nature of
chloride anions).
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PRELIMINARY RESULTS:
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NEXT STEPS:
1. Finish the calibration and installation of the field sensors and telemetry system in
time for winter monitoring activities
2. Develop a series of calibrated Hydrus simulations to compare the laboratory
collected data to the observed field data yielded by each control section
3. Using the combined field and laboratory data, determine the
adsorption/desorption characteristics and other kinetics of the candidate
materials via the Hydrus model
4. Monitor the leak detection system to assess for liner longevity and puncture
resistance, and couple this research with laboratory materials testing as well.
5. Launch the summer monitoring program in 2013 so that runoff treatment can be
analyzed on a year-round basis
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