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Thinking Outside the Boxcar:
Combined Remedies using Single Application 
of Multi-Functional Amendments

WSP is one of the world’s leading 
engineering professional services 
consulting firms. We engineer 
projects that will help societies 
grow for lifetimes to come. Our 
5,000 multidisciplinary 
environmental experts are part 
of our 36,000 talented people in 
more than 500 offices across 40 
countries. www.wsp.com

WSP is actively recruiting for 
strategic positions across the U.S. 

Matt Burns
• 978-844-3907 (mobile)
• matt.burns@wsp.com
• linkedin.com/in/mattburnswsp

Introduction

2

1

2

3

4

5

6

Introduction 

Complex 
Sites

Actionable 
Data

Case Studies

Questions

Outline

3

Complex Sites

Asked: What is the 
percentage of 
remediation projects that 
are complex?

Response: More than half 
of the respondents  
thought less than 25% of all 
sites are complex. (brown, 
darker blue, and purple) 

Complex Sites

4

Complex Sites

Asked: Do you work on 
complex sites?

Response: About half of 
respondents have worked 
on 6 or more complex sites 
and half have been 
working on complex sites 
for 15+ years

Complex Sites

Complex Sites
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Complex Sites

Back Diffusion

Remediate Transmissive Zones Remediation Strategy

• Each remedial 
technology has unique 
optimal conditions 
where it preforms most 
efficiently

• Combined remedies 
allows for the most 
efficient treatment 
possible

Combined Remedy

Mass RemovalBioremediation
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Managing Complex Sites
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Managing Complex Sites
Actionable Data
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Actionable Data
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Actionable Data

Advanced Diagnostics

is it 
degrading?

what is the 
mechanism?

• CSIA
• SIP
• 14C assay
• analog 

degradation
• proteomics

• DNA/RNA diagnostics 
(e.g., qPCR)

• PLFA
• mineralogical (e.g., 

magnetic susceptibility)
• proteomics 

Actionable Data
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Successful Advanced 
ISCO Analytical Practices

Recorded Webinar:
On Microbial Insights Website 

At a glance
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Concept Demonstration:

 Multiple chem./bio degradation 
pathway stimulation (not 
physical with degradation) 

 Multiple “chemistries" in single 
amendment formulation 

 All extend treatment lifespan 
and maximize treatment 
efficiency to remove 
contaminant mass and manage 
rebound

Focus:
 Bedrock (soluble amendments 

are a must)
 Advanced Diagnostics

Case Studies
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Texas Case Study: Bio Contribution of a Chem/Bio Treatment Train of Benzene
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Texas Case Study: Bio Contribution of a Chem/Bio Treatment Train of Benzene

TEXAS
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Texas Case Study: Bio Contribution of a Chem/Bio Treatment Train of Benzene

TEXAS
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Texas Case Study: Bio Contribution of a Chem/Bio Treatment Train of Benzene

TEXAS
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Bench Testing
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Texas Case Study: Bio Contribution of a Chem/Bio Treatment Train of Benzene

TEXAS
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Texas Case Study: Bio Contribution of a Chem/Bio Treatment Train of Benzene

TEXAS
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HOW
Stable Isotope Probing
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Texas Case Study: Bio Contribution of a Chem/Bio Treatment Train of Benzene

TEXAS
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Texas Case Study: Bio Contribution of a Chem/Bio Treatment Train of Benzene

TEXAS
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Ontario Case Study: Reductive Biotic & Abiotic
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Case Study: Reductive Biotic & Abiotic
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Case Study: Reductive Biotic & Abiotic
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Case Study: Reductive Biotic & Abiotic
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Case Study: Reductive Biotic & Abiotic
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Degradation 
Pathways

Asked: Do you work on 
complex sites?

Response: About half of 
respondents have worked on 6 
or more complex sites and 
half have been working on 
complex sites for 15+ years

Complex Sites
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Ontario Case Study: Reductive Biotic & Abiotic
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Missouri Case Study: Bio + Biogeochemical Reduction
Case Study:
Missouri 
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Biogeochemical  Reduction 
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Biogeochemical  Reduction 
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Case Study:
Missouri 
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Synergies
Case Study:
Missouri 

More details 
including SEFA –
in article
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Missouri Case Study: Bio + Biogeochemical Reduction
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Missouri Case Study: Bio + Biogeochemical Reduction
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Missouri Case Study: Bio + Biogeochemical Reduction
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Missouri Case Study: Bio + Biogeochemical Reduction



11/12/2017

7

37

Arkansas Site – Fractured Bedrock
Plume Stop + Bio
Biogeochemical + Bio

Recorded Webinar:
On Regenesis Website 
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Michigan Case Study: Abiotic Reduction + Aerobic Bio
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Michigan Case Study: Abiotic Reduction + Aerobic Bio
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Michigan Case Study: Abiotic Reduction + Aerobic Bio

Michigan Case Study: Abiotic Reduction + Aerobic Bio
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DO = 0.0 mg/l

ORP: negative

TCB ≈ 4,000 µg/l

DCB ≈ 25µg/l

CB ≈ 10µg/l

B = 0.0 µg/l

Michigan Case Study: Abiotic Reduction + Aerobic Bio
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DO = 0.0 mg/l

ORP: negative

TCB ≈ 4,000 µg/l

DCB ≈ 25µg/l

CB ≈ 10µg/l

B = 0.0 µg/l
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Michigan Case Study: Abiotic Reduction + Aerobic Bio
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ORP: negative
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Michigan Case Study: Abiotic Reduction + Aerobic Bio
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DO = 0.0 mg/l

ORP: negative

TCB ≈ 4,000 µg/l

DCB ≈ 25µg/l

CB ≈ 10µg/l

B = 0.0 µg/l

Michigan Case Study: Abiotic Reduction + Aerobic Bio

Questions?
Contact: Matt Burns
• 978-844-3907 (mobile)
• matt.burns@wsp.com
• linkedin.com/in/mattburnswsp
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