Engineered Phytoremediation of Aquifers Impacted by
High Contaminant Concentrations and Emerging
Contaminants

Cherilyn Mertes
Geosyntec Consultants, Inc.

SMART Remediation
Toronto, ON | January 25, 2018

smarTis ) VERTEX
Powered by: | Environmental Inc.

www.vertexenvironmental.ca






















Louisiana — Site Overview

Site

* Former waste disposal facility

e Interbedded clay and sand

» Total VOCs at source in 1000s mg/L
e Chlorinated ethenes, ethanes, and

methanes
Phyto Pilot Test N e roundwater
« Evaluate phytotoxicity and ~ Flow Direction

pretreatment options —
 Identify tree species
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Pilot Test Setup

3 treatment configurations
4 tree species
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Black Locust

Total VOC Concentration

Monitoring Results — Loam Only
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Monitoring Results — ZVI and Loam Only
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Tree Growth

= Several feet of growth
in first 2 growing
seasons

= Some signs of chlorosis
at end of first growing
season

December 2015 November 2016 September 2017
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Pilot Test Conclusions ’ Geosynlec

conzultants

* Phyto is an option for source zone containment
— Can treat concentrations that would not be treated with
conventional phyto
» The bioreactor effect is decreasing concentrations to
below phytotoxic levels even without the pre-treatment
step
— Pretreatment may be valuable in treating even higher
concentrations?

» Cost savings: Full-scale phtyo costs approx. half of full-
scale EISB costs
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Geosyntec®

Pilot Test Conclusions i i

I*I

Can phytoremediation work in cold climates?
YES!!!

* Properly evaluate the site from a phyto perspective

* Winter dormancy does occur so:
— Conduct modelling to predict effects and aid in system layout
— Use evergreen species to extend the period of performance
— Remember rhizodegradation occurs during the winter

* Properly design and install the system

Engineered Phytoremediation - Summary

Where?
| « Sites with dissolved PHCs, VOCs
» Sites with high concentrations
 Where you have space to plant
 Where hydraulic control is required
Why?
1+ “Green & Sustainable” Technology
Potential cost savings

7 Aesthetically pleasing
_',.'{'ﬁ:_j:.ﬁ,:"';' ' |mpr0VGS With time (trees grow and use more water)
N Low Carbon footprint
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