REGENESIS 3-D Microemulsion” Factory Emulsified
Factory Emulsified, pH Neutral, Staged Release, Electron Donor Emulsion

PRODUCT APPLICATION INSTRUCTIONS

3-D Microemulsion” Factory Emulsified

As delivered, the 3-D Microemulsion factory emulsified product is a significant change compared to the
physical state of standard 3-D Microemulsion. Whereas the standard 3-D Microemulsion is delivered in a
concentrate form that requires an emulsification step prior to application, factory emulsified 3-D
Microemulsion is delivered as a ready-to-apply, factory emulsion. It does not require shearing or any
another other emulsion making steps. The only pre-application requirement is a quick stir and any
required/recommended dilution of the factory emulsified 3-D Microemulsion with an appropriate
volume of clear water.

Material Overview Handling and Safety
3-D Microemulsion factory emulsified is shipped and delivered as an emulsion of 2 part water to 3 parts
active ingredient. Packaging is available in 275 gallon totes and/or 55 gallon drums.

e Each tote typically has a gross weight of 2,000 pounds
e Each drum has a weight of 400 pounds

At room temperature, 3-D Microemulsion factory emulsified is a liquid material with an appearance and
viscosity roughly equivalent to milk. The microemulsion is not temperature sensitive above 509F (102C).
If the user plans to apply the product in cold weather, consideration should be given to warming the
material to above 509F so that it can be more easily handled. The material should be stored in a warm,
dry place. Itis common for stored factory emulsified 3-D Microemulsion to settle somewhat in the
container while in transit, a quick pre-mix stir using a hand held drill, equipped with paint mixer
attachment will rapidly re-homogenize the microemulsion. Factory emulsified 3-D Microemulsion is non-
toxic, however field personnel should take precautions while handling and applying the material. Field
personnel should use appropriate personal protection equipment (PPE) including eye protection. Gloves
should be used as appropriate based on the exposure duration and field conditions. A Material Safety
Data Sheet (MSDS) is provided with each shipment. Personnel who operate field equipment during the
installation process should have appropriate training, supervision, and experience and should review the
MSDS prior to site operations.
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e,
3-D Microemulsion® Factory Emulsified Field Homogenization using a
Cordless Drill Equipped with a Paint Mixing Attachment

Design and Specifications
Designs for 3-D Microemulsion factory emulsified remain unchanged from standard 3-D Microemulsion.
An additional application method has been added with the use of a Dosatron’ metering system.

Composition and associated physical properties of factory emulsified 3-D Microemulsion are as follows:
Density: is approximately 1 g/cc (8.34 lbs/gallon) at 20°C/68°F

Physical Form: liquid, composed of 2 part water to 3 parts Factory Emulsified 3-D Microemulsion (2:3)

The 3-D Microemulsion factory emulsion can be diluted water a (v/v) volume to volume basis to produce
the desired diluted concentration. Most typical concentrations range from 1 to 10% (v:v); more dilute
concentrations can be easily produced using the water volumes provided in the table below.

Higher dilution rates are governed by the following technical considerations:

e Factory emulsified 3-D Microemulsion required to treat the estimated contaminant
mass

e Target pore volume in which the Factory Emulsified 3-D Microemulsion is applied

e Available application time (aquifer acceptance rate)
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Although using a more dilute microemulsion will produce a greater volume of the material, it will also
lower the delivered concentration. Thus, the benefit of using a higher dilution rate (to affect a greater
pore volume of the subsurface aquifer) is offset by the lower factory emulsified 3-D Microemulsion
concentration. Another important consideration is the aquifer’s capacity to accept the volume of
material (i.e., the aquifer’s hydraulic conductivity and effective/mobile porosity).

It is important that the user consider the 3-D Microemulsion factory emulsion dilution rate to be
employed at a project site. The resulting emulsion volume will dictate the site water requirements and
the time required for injection, etc. If the subsurface does not readily accept the volume as designed,
the user can simply reduce the amount of water, thereby lowering the volume of subsequent batches.
For more information on design and material dilution rates to meet specific site conditions, please
contact Regenesis Technical Services.

The following table provides a quick reference to the dilution water necessary for some common
application rates:

3-D Microemulsion 3-D Microemulsion 3-D Microemulsion Clear Water | Resulting
Factory Emulsified Factory Emulsified Factory Emulsified (gal) Volume
(%) (mg/L) (gal) (gal)
10 100,000 1 9 10
5 50,000 1 19 20
3 30,000 1 32 33
2 20,000 1 49 50
1 10,000 1 99 100

EXAMPLE: Create a 50,000 mg/L factory emulsified 3-D Microemulsion material

e Dilute each gallon of material with 19 gallons of water resulting in a 20 gallon material volume

3-D Microemulsion” Factory Emulsified Dilution
There are two basic approaches for dilution of factory emulsified 3-D Microemulsion. These approaches
are referred to as “on demand” and “batched” and are discussed below:
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On Demand — Dosatron” Metering System

This method consists of the dilution and application of factory emulsified 3-D Microemulsion in “real
time”. This is typically accomplished at the well head and is used almost exclusively via dedicated
injection well applications. These systems are designed to dilute the material “in-line” and on an “as
needed” basis. The most common metering system used for this purpose is the Dosatron® System. This is
a volume-based metering system that is positioned at the surface and on individual well heads. These
units create a targeted dilution of factory emulsified 3-D Microemulsion in water by metering a set
volume of the material into a set volume of clear water passing through and powering the device. Thus,
fluctuations in the water flow volume or pressure will not result in a change in the rate of factory
emulsified 3-D Microemulsion delivered. This device will maintain consistent water to emulsion ratio
regardless of water flow rate or pressure.

NOTE: prior to use, each drum or tote of factory emulsified 3-D Microemulsion should be stirred
thoroughly using a paint mixer equipped drill.

In this method, each delivery point is manifold to a central clear water holding tank via a manifold
system as shown below. Typically, a single pump is placed between the holding tank and the manifold,
this pump is used to pressurize the system and to maintain the flow of clear water through the manifold
and to the individual application points. A flow meter/totalizer, pressure gauge and ball check valve
should be present between the manifold effluent and each Dosatron unit to allow the applier to
regulate and monitor individual application rates. This will aid in determining each application point’s
optimal acceptance rate. Please refer to the User’s Manual for your Dosatron. Additional information
and specific set up information is available on the Dosatron” Website at
http://www.dosatronusa.com/search-results.aspx?QueryExpr=manuals .
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Dilution of the Factory Emulsified 3-D Microemulsion” in a Batched Configuration
Batched

This method consists of preparing a pre-determined volume of dilute factory emulsified 3-D
Microemulsion and storing it in a batch tank until applied. Delivery of the dilute microemulsion can be
to a single delivery point (or well) or multiple delivery points via a manifold system, in either case the
injection location must be plumbed to the factory emulsified 3-D Microemulsion holding tank and
account for the issues outlined in the Application Methods introduction (below). The delivery of dilute
microemulsion is typically via wells or direct push injection points that are connected to the central
diluted microemulsion tank via a manifold system and include a dedicated inline flow meter/totalizer,
pressure gauge and ball valve for each well or injection point. Often a single pump is placed between the
dilute microemulsion tank and the manifold, this pump is used to pressurize the system and maintain
flow of the dilute factory emulsified 3-D Microemulsion through the manifold and application points.
The flow meter/totalizer and pressure gauge allow the applier to monitor application rates and back
pressure for each well or injection point and thus the aquifer’s acceptance rate. A simple manifold
system with pressure gauges and flow meter/totalizer is shown below. NOTE: upon dilution the
material should be stirred on a periodic and regular basis (as shown above).
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Factory Emulsified 3-D Microemulsion® Application

The application of the dilute factory emulsified 3-D Microemulsion is typically accomplished by injection
via direct-push points (DPI) or dedicated injection wells. Regardless of which delivery option is used,
dilution of the factory emulsion prior to application is most appropriate. Application can be performed
using pressure or gravity feed.

At a minimum the applier should use the following instrumentation to monitor application:

e Pressure gauges
0 psirange should be selected based site specific conditions
= aquifer conductivity (anticipated aquifer acceptance rate)
=  pump type (e.g. double diaphragm vs. positive displacement pumps)
= application methods [Direct Push Injection vs. Injection Wells]
= not-to-exceed pressures
e In-Line Flow Meters
0 range should be selected based on site specific requirements
e Pressure-Relief Valves for prevention of pressure buildup in various segments of the application
tooling
0 positioning of pressure relief valves should be considered in the following locations
= At oralong product delivery lines or manifold
= The injection well head or direct push injection rod - product delivery hose
connection

For direct assistance or more information contact us at 1-949-366-8000 or send an e-mail to
tech@regenesis.com
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