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Earthmaster Environmental Strategies Inc.

A Canadian environmental technologies company:
AFounded in 1998 and based in Calgary, Alberta, Canada.

A Specializes in providing environmental services to the
commercial/industrial and upstream oil and gas industry in Western
Canada.

AlIn-house lab facilities for microbiological research and a growth facility for
plant testing.

A Co-developed commercial phytoremediation systems (PEPSystems®) to
treat contaminated soil in an eco-friendly and responsible manner.

Earthmaster uses a combination of plants and bacteria to remediate
contaminants from soil in an eco-friendly way.
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Plant Growth Promoting Rhizobacteria (PGPR) -
Enhanced Phytoremediation Systems




Getting Plants to Grow In Challenging Conditions

Use bacteriato help the plants grow in
stressful conditions. Phytodegradaon
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Remediation -
Hydrocarbons & Salts
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Phytoremediating Subsoil in Lifts
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Hydrocarbon vs. Salt Phytoremediation

PHC Salt

Phytoextraction

incorporate harvest
plants into above ground
the soil biomass

Phytostimulation
® ) (rhizodegradation)
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Edson 14-19

Site contained impacted material in former
DWDAs, wellbore area, and disturbed area:

A Land use i natural
A Soil texture i fine
A AB remediation guideline values F2:
A surface soil i 150 mg/kg
A subsoil i 300 or 1,000 mg/kg
A Two wellbores were present onsite
A Topsoil was stripped and stockpiled onsite
A Treatment pad was constructed in 2013

A Impacted material was excavated and placed
on the treatment pad
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Edson 14-19

oo 15,000 m3 of impacted material excavated
o —— S from 2 former DWDAs, wellbore area, and
' | oy b a disturbed area was spread to a depth of
1.5m:

A Treatment pad construction

A Bermed with surface water
collection sump

A Permanent assessment points
A Seedi ARG, PRG, TF
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ra A PGPR 1 Pseudomonas sp.

eaee [k A Lift #1 T=0 October 2013

= i A Initiation of phytoremediation

| A Avg. PHC F2 concentration = 320
mg/kg

A 28/33 samples failed criteria




Edson 14-19

Lift #1: October 2013 7 November 2015
A 4,000 m3 remediated

APHC i F2 decreased from 320 to 95 mg/kg
(70%)
Lift #2: October 2016 7 July 2017
A 3,000 m3 remediated
APHC i F2 decreased from 310 to 163 mg/kg
(47%)
Lift #3: December 2017 17 October 2018
A 1,600 m3 remediated
APHC 1 F2 decreased from 285 to 190 mg/kg
(35%)
Lift #4. December 2018 i October 2019
A 2,000 m3 remediated

APHC 1 F2 decreased from 200 to 99 mg/kg
(50%)
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Edson 14-19

Lift #5: December 2019 i1
December 2021

A 2,000 m3 remediated
APHC 1 F2 decreased from 231 to 40
mg/kg (82%)
Lift #6: December 2019 1 present

A 2,200 m3 remaining to be remediated
A Average PHC F2 concentration = 360
mg/kg

To date 12,950 m3 of mostly F2
contaminated soil has successfully
been remediated.

Site should be completed in the fall
of 2023.
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Sundre 06-08

Site contained impacted material in the
former wellbore area, former DWDA, and
had a spill onsite:
A Land use i natural
A Soil texture i coarse
A AB remediation guideline values F2:
A surface soil i 150 mg/kg
A subsoil i 1,000 mg/kg
A AB remediation guideline values F3:

A surface soil i 300 mg/kg
A subsoil i 2,500 mg/kg

A Topsoil and clean overburden were
stripped and stockpiled onsite

A Treatment pad was constructed in 2017

Impacted material was excavated and
placed on the treatment pad

Google Earth
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Sundre 06-08

7,300 m3 of material excavated from a former
DWDA, the wellbore area, and a spill area was

spread to a depth of 1.85 m:
A Seedi ARG, PRG, TF

A PGPR i Pseudomonas sp.
A Lift #1 T=0 May 2017
A Initiation of phytoremediation
A This site experiences a lot of heavy grazing
A Aresidence was located south of the site




Sundre 06-08

Lift #1: May 20171 June 2018
A 1,200 m3 remediated

APHC i F2 decreased from 825 to 661
mg/kg (20%)

Lift #2: June 20187 October 2018

A 1,600 m3 remediated

A PHC i F2 decreased from 823 to 514
mg/kg (38%)

A PHC i F3 decreased from 535 to 493
mg/kg (9%)

Lift #3: July 20197 July 2020
A 1,500 m3 remediated
APHC 1 F2 decreased from 691 to 461
mg/kg (33%)
A PHC i F3 decreased from 420 to 331
mg/kg (21%)
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