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The Firm
VEI

CONTRACTING A VEI Contracting Inc. (formerly called Vertex Environmental Inc.)

A Specialty Remediation Contractor
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BenchScale Testing Overview




BenchScale Testing Types of Tests

Batch Reactor Tests Flow-Through Column Reactor Testinc
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BenchScale Testing Types of Column Studies
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Greater than 1 m in length Less than 30 cm in length Very tiny¢ RSSCT

RSSCT = Rapid snsafle column test
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BenchScale Testing What and Why

What Is 1t? '

A Treatment conducted on actual samples of soil, groundwa
or free-product samples |

A Assess feasibility and effectiveness of treatment options

A Smaliscale, multivariable, lowcost testing used to refine
full-scale treatment approaches

Why BenchScale Testing?

A Screening treatment options for A Sitespecific efficacy
a new/uncommon contaminant A High Risk Site

A Mixture of contaminants A Nervous Client
A Complex water geochemistry A Tight Budget/Timeline
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BenchScale Testing What and Why

MEASURE TWICE,
CUT ONCE.
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Case Study 1

VEI

CONTRACTING

A Permeable Reactive Barrier (PRB)
Horror Story




Permeable Reactive Barrier (PRB)
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PRB Installation Technigues: Excavation

Macro Zero Valent Iron (ZVI)
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PRB Installation Technigues: Injection

Plan View

Profile View
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A Permeable Reactive Barrier (PRB) Horror Story

VEI

\— VOC-bearing

Groundwater

x Treated
v\ Groundwater

Permea ble
Treatment Wall

A Client vs Consultant vs Contractor story
A PRB needed to treat cVOCs migrating into water boc
ACKS [/ fASY(l KAMNBECI /[ 2V ac
A ConsultCavas responsible for:

A The PRB design

A RFP Process / Construction administration

A OnSite supervision and QA/QC of PRB install
A ConsultCalso carried out benckcale testing
A DumbContractorwon the bid to install the PRB
A End Result?

A Improper PRB install and Client launces a lawsuit
A ConsultCdlamesDumbContractor
A VEI is brought in by lawyers to sort it out
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A Permeable Reactive Barrier (PRB) Horror Story

A PRB:
A trenched cut and fill construction approach
A using conventional excavation methods
A a biopolymer slurry for sidewall stabilization
A Amendment: Zero Valent Iron (ZVI)
A 20% ZVI in PRB (mixed with sand)

A Postinstallation sampling:
A target ZVI % was not achieved

A Why? What happened?

A Four (4) mistakes were made resulting in ZVI design and
Installation failure
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Mistake 1: PRB Bendrcale Testing

A | 2y & dzBdnchSc8&Team ran column studies to
verify treatment with different amounts of ZVI

A The Bench Team calculated % ZVI by weight as:
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A The Bench Team calculated it as:
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Mistake 1: PRB Bendrcale Testing

Why does this mistake matter?

TheConsultCdBenchScale Team thought they tested.:

bowwO - x =9.9% ZVI
v e H _
P ww O h A R = 19.3% 2V Result:
1.34x more ZVI used in the te:
They actually tested: than reported in the report
bdO®™O - :/13.2% ZVI
SRAYANO ﬁ h < = 25.8% 2V
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Istake 2: ZVI Calculation for PRB Design

A | 2y a dzBid Te@nthad to write an RFP to get bids fror
contractors.

Remember how to calculate %ZVI1?

p OooooLDoo Ol W w0
(L) (L) (Y4 /4 \ TN oen 7 ’ 14 LI ¥/ A LA ’
YE oUuwoll | Ww OYweg Q

How did the Bid Team calc it?
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Mistake 2: ZVI Calculation for PRB Design

Why does this mistake matter?

TheConsultCdid Team thought they were telling the Contractor:

b & G 'O— QO%@

Result:
_ _ ConsultCas telling Contractor
What they were actually telling the Contractor: to use 0.83 of the ZVI
P (60 Q 6%@

Mistakes So Far:

A 25.8% Bench Team said this was 20%
A 16.6%- Bid Team said this was 20%

A This is a difference of more than 1.5x
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Mistake 3: Field Direction @umbContractor

A ConsultCawards the work tdumbContractor

A No one trustDumbContractorthe RFP and Design Specs
are written as follows:

AtKS %+tL YR alyR GYAE g6Af
A So who is this Field Engineer?

A The most junior person in the office
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