Phytoremediation of: Landfill [Leachate
Using \etiver.
at the LLeon, Mexico ILandfill
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What Is Phytoremediation?

Basically stated, phyteremediation IS the
Use of plants to remoyve poliutants from

the envirenment, or render rsk to below
aceceptanle thresholads

Different plants used for
different secenarioes

= [rees and Grasses

Ricardo Lopez, PASA Landfill Manager



EVAPORATION

— SURFACE IRRIGATION
~ (Options: Spray or Drip)

,— SUBSURFACE DRIP

/" IRRIGATION (Optional)

FOOTPRINT = 40-60 FT* / TREE

4 _ CAPILLARY BARRIER AT
o SOIL / WASTE INTERFACE

SPONGE
2-6 FEET

[_

ETCap"’ Design Unit - Water Balance Equation

Percolation Initial Moisture + Precipitation + Irrigation + Runon
(through root zone) - Final Moisture - Evaporation - Transpiration - Runoff

The Phytoremediation Process

How. Does It
Work?

Fundamentally
Basic

Technologically.
Complex




Phytoremediation Proecesses

Phytoextraction: (transiocation)
Phytestanllization
RRIZofltration
Phyiodegradation
RhIZodegradation
Phytovoelatilization
Biodegradation




Engineering

=1e][e]0)Y; \ 7 Hydrology
PHYTOREMEDIATION
Soil / / \ Chemistry
Science
Agronomy

A Blend of Science, Technology and Nature to Solve Today’s Problems



Vetiver Grass




\/etIVer - A Different Breed of Grass

Massive, deep roots



\/etIVer - A Different Breed of Grass
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\/etiver — Characteristics

Studied For Decades

Physicall Characteristics

*Massive, Fibrous Root *High Absorption of Nutrients

System
Indefinite Life Span

\/ery High Water Use Rate

*USDA Non-Invasive
*Typical Height 5 — 7

eUsed in Over 100 Countries
*Typical Root Depth 7 — 10’ for Numerous Purposes

Fast Growing, Perennial «Strong Soll Stabilizer

*Dense, Clump Grass Significant Biomass = Biofuel



\/etiver — Characteristics

Studied For Decades
Can Tolerate Extreme Environmental Conditions

pH Range from 3 — 10

*High Metals Concentrations
*High Nitrogen and Ammonia
\/ery High Salinity (TDS)
*High VOCs

*High Phosphorous Levels

eAgricultural Chemicals
*\Wide Variety of Solls
*\/ery Disease Resistant
*Few Pest Issues
Drought Tolerant

«Steep Sideslopes



| andfill Leachate as a Resource
CONTAMINANTS = NUTRIENTS

Macro-Nutrients Micre-Nutrients
a Nitregen (ammonia) = lron
= Phesphorous = Boron
a Potassitum x Manganese
= Magnesium m ZINe
n Sulfur x Copper.
= Caleium = Sodium
= Others = Others




| Leon Landfill
B PASA
on exu:o




Leon Project Concept

[ | [
L i Y i LEACHATE
PRETREATMENT
[} (i necessary)
REFUSE B o XK e e e e
LEAGHATE G PP
I (sl L.EE_T[QN — —_
SURFACE IRRIGATION
/ Y
LEACHATE STORAGE IN /i \
LAGDON OR TANKS s y /
INFILTRATION I_lh _'I_L.lqh  TRANSPIRATION
—=7 \JI 22
LEACHATE — — \ LhE / i,
LANDFILL (Tiro: mein campanent=} ABSORPTION / UTILIZATION
OF WATER & NUTRIENTS
WATER CONTAMINANTS = NUTRIENTS
* NEEDED FOR PLANT LIFE + RESOURCES FOR PLANTS

*  MICRO NUTRIENTS: Fe, B, Mn, Zn, Cu, Na, ets.
*  MACRO NUTRIENTS: M, P, K, NH 3, Mg, Ca, S, ete.
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Pre-construction Conditions
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Site preparation December 2011

Access road for water
trucks and staging







Mixing of two types of fertilizer (superphosphate and urea) by hand
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Initially flooded after planted



















T
The ‘““A Team?’’ of Vetiver







Overview of Project

416 ha area

~34,000 ' m length; of Vetiver rows
~270,000 Vetiver plants used
~1.7,100 ' m of drip tubing



Benefits of Phytoremediation

A Truly GREENSTrechnoelegy.

Utilizes LLeachate as a Resource Rather llhan
Dispoesing as a \Waste

Year-Roeund Leachate Management (Systems in
place’ i St. Louls, Chicago; and Biloxi)

PesItive Public Relations
Reduced Carbon Fooetprint
On-site Ireatment
Sustaianility

Improves Public Safety by Taking Trucks off the
Road




Benefits of Phytoremediation

Carboen Fixation: Through Biemass Production
LLess Truck Traffic

TThoeusands: off Fewer Miles Driven by: [lanker
Trucks

l'ess \Wear. on LLocal' Reads

Reduced Greennhoeuse Gas Emissions (eliminates
transportation)

Habitat for Wilalite
Aesthetic Improvement for Area

New' Alternative to Consider for Engineers and  _
Regulatery Agencies
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