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Petro

Remediation Fluid

Key Benefits

o FastResults

« Affordable and Reliable

o Excellent Distribution Properties
e Simple Online Design Assistant
e Full Customer Support

» SafetoUse

When PetroFix is the Right Solution

+ Dissolved-phase petroleum plume
requiring rapid reduction

o Sites where excavation is limited or
impractical

» Need to eliminate offsite migration/liability
e When long-term passive polishing is
preferred over repeated injections

e Where you need high certainty with a
single injection

Easy to Apply

e Inject Under Low Pressure

o Pour Into Open Excavations

e Addto UST or Pipework Bedding

Target Contaminants

e Gasoline and Diesel Range Petroleum
Hydrocarbons, BTEX, MTBE,
Naphthalene, PAHs

Design Assistant

REGENESIS has
developed a proprietary
web-based design
assistant called PetroFix
Design Assistant™ that
provides environmental
professionals the ability
to input their site parameters, determine

the required product amount, and order

the product through REGENESIS Customer
Service. This utility guides users toward
effective designs that will offer best results.

PetroFix Technology Overview

PetroFix® is a cost-effective solution for petroleum spills that equips
environmental professionals with tools to take control of the remediation
process. This technology works hand-in-hand with the PetroFix Design
Assistant™, an online tool that enables users to design and apply individually-
tailored remediation plans.

A Dual-Functioning, Activated Carbon Remedial
Technology for Treating Petroleum Hydrocarbons

PetroFix has a dual function: it removes hydrocarbons from the dissolved
phase by adsorbing them onto activated carbon particles and then
stimulates hydrocarbon biodegradation by adding electron acceptors. The
environmentally-compatible formulation of micron-scale activated carbon
(1-2 microns) is combined with both slow and quick-release inorganic
electron acceptors. Practitioners can select between a sulfate and nitrate
combination blend (recommended) or sulfate only for the additional electron
acceptors required.

© Low-Pressure Distribution = Better Flux Zone Coverage

o Penetrates critical heterogenous flux zones
o Enables uniform treatment without fracturing

o Reduces mobilization or pushing of contamination or LNAPL off site
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PetroFix Fluid Chemical Composition

Activated carbon

Ca

CAS No.
7440-44-0 >30%

Icium CAS No. 10101-41-4 <10%

sulfate dihydrate

PetroFix Fluid Properties

Appearance Black fluid
Viscosity 1500 - 3500 cP (corn
syrup-like)
pH 8-10
Storage

Store in original tightly closed container
Store away from incompatible materials
Do not allow material to get wet

Store in temperatures between 40°F (4°C)
and 95°F (35°C)

Handling

Avoid contact with skin and eyes

Avoid prolonged exposure

Observe good industrial hygiene practices
Wash thoroughly after handling

Wear appropriate personal

protective equipment

Source Area Treatment Using a Grid Injection Design
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Technical Description

PetroFix® is a remedial technology designed to treat petroleum fuel spills in soil
and groundwater. A simple-to-use fluid that can be applied under low pressure
into the subsurface or simply poured into open excavations, PetroFix offers a
cost-effective solution for environmental practitioners and responsible parties
to address petroleum hydrocarbon contaminants quickly and effectively.

PetroFix has a dual function: quickly removing hydrocarbons from the
dissolved phase by adsorbing them onto the activated carbon particles, while
stimulating hydrocarbon biodegradation in place through the use of added
electron acceptors. PetroFix does not require high-pressure “fracking” for
application and can be applied with ease using readily available equipment
associated with direct push technology.

The remedial fluid is a highly concentrated water-based suspension consisting
of micron-scale activated carbon and biostimulating electron acceptors.
PetroFix has a viscosity higher than water and is black in appearance. Its
environmentally-compatible formulation of micron-scale activated carbon

(1-2 microns) is combined with both slow and quick-release inorganic electron
acceptors. A blend of additional electron acceptors is included along with

the PetroFix fluid. Practitioners can select between a sulfate and nitrate
combination blend (recommended), or sulfate only for the additional electron
acceptors required.

Application

PetroFix is mixed with water on-site and easily applied to the subsurface using
low-pressure injections, or sprayed directly into excavations. Its water-soluble
anaerobic electron acceptors are readily combined with PetroFix, enabling
rapid mixing and efficient co-injection to support enhanced biodegradation
and colloidal carbon regeneration.

Excavation with a Barrier Application Design
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Design Assistant

REGENESIS has
developed a proprietary
web-based design
assistant called PetroFix
Design Assistant™ that
provides environmental
professionals the ability
to input their site parameters, determine

the required product amount, and order

the product through REGENESIS Customer
Service. This utility guides users toward
effective designs that will offer best results.

o Create Your

Account

é Recommended
Treatment

e Order PetroFix

Flexible Design Support — Your Way

Whether you prefer a fully supported design or a self-service approach,
REGENESIS provides the flexibility to match your project needs. Most

clients choose to leverage our complimentary technical design services,
where experienced professionals develop and optimize treatment plans
based on site-specific conditions. For those who prefer a hands-on
approach, the PetroFix Design Assistant offers a convenient way to generate
preliminary designs and estimates. In either case, all projects are supported
by REGENESIS technical experts, including design review, application
guidance, and injection support to ensure successful implementation and
reliable outcomes.

Use our Online Software to Generate an Estimate When you Need it

To make applying PetroFix simple and easy to use, REGENESIS created an
innovative and effective online tool for developing recommended dosage and
designs for your site. The PetroFix Design assistant equips environmental
professionals with the tools to design individually-tailored remediation plans.
This self-design, self-apply tool guides users toward effective designs that
will yield the best results and allows users to easily order PetroFix through
REGENESIS’ customer service department. Educational resources and best
practices are also offered along with an online video tutorial which walks the
user step-by-step through the design and ordering process.

Begin by creating an account with details about your site including the surface
area and average vertical thickness and whether or not NAPL is present at
this time.

After providing the soil grain size and the groundwater contaminant levels,
the Design Assistant will provide results showing the suggested treatment
including the recommended volume, dosing, and product required for
treatment.

Once all areas for the site are submitted, start the order process directly within
the Design Assistant.

(o  aia =P»

Simple Flexible Fast

Easy to Use Designs Tailored No Waiting for a
to Your Site Design
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PetroFix Reduced Benzene by 99%

Case Study: Following Numerous Alternative
Approaches, BTEX and TPH Plume Greatly Reduced
and Site Positioned to Achieve Closure Status

Between 1976 and 1992, a retail gas station operated near Denver along the
Colorado front range. The unprotected underground storage tanks (USTs)
corroded over time, creating a petroleum hydrocarbon plume that migrated
offsite onto a neighboring commercial property.

From 2003 to 2019, environmental consultant CGRS conducted extensive
remediation, including excavation, air sparging, soil vapor extraction, oxygen
diffusion systems, and chemical oxidant injections. While these efforts
significantly reduced contaminant mass, benzene concentrations remained
above closure objectives.

After evaluating remedial options, CGRS selected PetroFix® as the most
cost-effective solution and partnered with REGENESIS to design the in situ

treatment.
Results
990/ Reduction in Benzene Benzene concentrations decreased sharply by the first sampling event and
O Concentrations have maintained a 99% reduction compared to baseline after eighteen months.
Benzene concentrations maintained a 99% The site received a risk-based, no further action (NFA) closure and was
reduction level for over 18 months, allowing redeveloped.

for risk-based closure and subsequent

redevelopment.

Benzene Concentrations Before Application Benzene Concentrations Post-Application

Concentrations: O >5ug/L O >100 pg/L @ >1,000 pg/L
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About REGENESIS

At REGENESIS we value innovation, technology, expertise
and people which together form the unique framework
we operate in as an organization. We see innovation and
technology as inseparably linked with one being born out
of the other.

Inherently, innovation imparts new and better ways of
thinking and doing. For us, this means delivering expert
environmental solutions in the form of the most advanced
and effective technologies and services available today.

We value expertise, both our customers’ and our own.
We find that when our experienced staff collaborates
directly with customers on complex problems, there is
a high potential for success including savings in time,
resources and cost.
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At REGENESIS we are driven by a strong sense of
responsibility to the people charged with managing the
complex environmental problems we encounter and to
the people involved in developing and implementing

our technology-based solutions. We are committed

to investing in lasting relationships by taking time

to understand the people we work with and their
circumstances. We believe this is a key factor in achieving
successful project outcomes.

We believe that by acting under this set of values,

we can work with our customers to achieve a cleaner,
healthier, and more prosperous world.
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Have a challenge?
Let’s solve it together.

Contact us today to discuss your specific needs.

Global Headquarters Europe

1011 Calle Sombra Bath, United Kingdom Torino, Italia

San Clemente, CA 92673 USA Ph: +44 (0) 1225618161 Ph: +39 338 8717925
Ph: (949) 366-8000 Dublin, Ireland leper, Belgié

Fax: (949) 366-8090 Ph: +353 (0) 9059 663 Ph: +32 (0)498 57 26 90
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