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PROVEN, SAFE AND RELIABLE WASTEWATER DISPOSAL
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Injection is Proven, Safe and Reliable

e Used for an estimated 2,000,000,000 gallons per day
nationally... U.S. EPA’s number

“Class | wells in the non-hazardous industrial or hazardous
waste categories are well suited for the management of
PFAS-containing waste material. Class | underground
injection wells are designed to dispose of and isolate liquid
wastes below the land surface and beneath USDWs*. The
standards associated with the construction, operation, and
monitoring of Class | wells are designed to ensure

protection of USDWs.”

USEPA - Interim Guidance on the Destruction and Disposal of Perfluoroalkyl and Polyfluoroalkyl Substances and Materials Containing
Perfluoroalkyl and Polyfluoroalkyl Substances - Interim Guidance for Public Comment December 18, 2020 (Document # EPA-HQ-OLEM-2020-0527)
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* USDWs - Underground source of drinking water



Why Injection
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Underground Injectlon Control (UIC)

2 Growund Level

Injection Well (aka Deep Well)

| Conductor Pipe

lurtace Casing * Aninjection well is used to place fluid

& Long String Casing
B Annular Fluid

s i underground into porous geologic

5 Amare formations. These underground

formations may range from deep

» Ifr- sandstone or limestone, to a shallow
g i | /) , soil layer. Injected fluids may include

A . water, wastewater, brine, or water

— mixed with chemicals.
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Isolation
Packer

e Used since the 1930’s
* Regulated since 1980’s

o The definition of a well is codified in the UIC
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UIC Well Classification

. .- Number
UIC Class Description of Wells
Hazardous and Non-hazardous
Class | Wells are used to inject hazardous and non-hazardous wastes into deep, 800
confined rock formations.
Wells used to dispose of fluids associated with the production of oil and
Class Il ~180,000
natural gas
Class IlI Wells used to inject fluids for the extraction of minerals: Uranium, Salt, ~18,500
Copper, Sulfur 165 mines
Wells used to dispose of hazardous or radioactive waste into or above a
Class IV ~30
USDW (now banned)
Wells not included in the other classes generally used to inject non-
Class V hazardous waste ~650.000
* Examples include: Stormwater drainage, Septic system leach fields, '
Agricultural drainage
Class VI Wells used to inject carbon dioxide (CO2) into deep rock formations. This New
long-term underground storage is called geologic sequestration (GS). Program
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Regulatory Authority

@ Ppuerto Rico
@ virgin Islands
@ American Somoa

@ Indian Tribes, excluding class Il for Navajo Nation (NN)
and Fort Peck (FP)

@ Commonwealth of Northern Mariana Islands
® cuam

Primacy/well class Il only

Primacy/well classes |-V
Primacy/well classes I-VI

EPA implements well classes I-VI

EPA retains direct implementation authority
for class Il wells in Florida and Idaho
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Requirements For All Class | Wells

There are a common set of requirements for all Class | wells and Class | hazardous
waste wells. The common requirements are categorized by:

1. Siting - Demonstrates fluids are injected into a formation that is below the
lowermost formation containing a USDW, and within 1/4 mile of a well.

2. Construction - Requires a multilayered design to prevent fluids from entering
USDWs.

3. Operation, monitoring, and testing - Ensures multiple safeguards to ensure the
injected wastewater is fully confined.

4. Record keeping and reporting - Ensures that there are no leaks in the casing,
tubing, or packer and that the injected fluid is contained within the injection zone.

5. Closure - Informs the UIC program about the operation of the well and all testing

results.

Buckeye Auid Salutions
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* Required 0.25-miles for Class | non-hazardous

* Post siting monitoring

- Distance to permanent monitoring stations
approximately the distance of well depth (~6,500-ft)

- Triangulate the facility
- Continuously monitored



Injection Wellhead
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Operational Monitoring

The two most important parameters of an environmentally
secure injection operation:

* Injection / Wellhead pressure

- Operations are permitted to maximum injection pressure
- Operational controls must assure maximum pressures are not exceeded.

* Annular pressure

- Maintaining and constant monitoring of the pressure difference between
injection tubing and annual space of more than 50-psi is an operational
requirement in Ohio.

- Specialized equipment is installed on wells to assure annular pressure is a
minimum 100-psi greater that injection pressure accounting for injectant
versus annulus temperature and pressure differential.

- The real-time monitoring system will react to a change in annular pressure.
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Operational Safeguards

REQUIRED INSPECTION AND MONITORING

Continuous, with
automatic shut down

Annulus Pressure Monitored
Injection Pressure Monitoring

Continuous Seismic Monitoring

Monthly Oh|o EPA Monthly Monitoring Reports
Injectate Laboratory Report
Seismic Report

Quarterly P

Groundwater Monitoring Report

Yearly Testing

Annulus Pressure Test
Radiological Tracer Survey
Formation Pressure Fall Off

Three-Year Testing

Differential Temperature Survey

Five-Year Testing

Casing Inspection Log (long string)

12
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Surface Facility

UIC permit typically encompasses well only
Surface facility is typically permitted under state
waste regulations.

Facility permits and/or operations must include
Storage compatible with waste to be received
Secondary containment

Other facility considerations:

Road access

Unloading capabilities

Laboratory for profile and load evaluation
Solids and NAPL management

Tank construction ﬂ&
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Wastes Accepted (partial list)

Manufacturing
& Distribution

VVVVVVVVVYVYVYVYY

Petrochemical

& Refining Railroad Trucking

14

NON-HAZARDOUS WASTE ONLY

Emerging contaminants (PFAS)
High metal / metal plating fluids
Soaps and surfactants

Dyes and inks

Beer, wine and dairy wastes
Landfill leachate

Glycols and amine

Chelated wastes

Water from oily waste streams
Ammonia-laden wastewater
Fire-fighting wastewaters
Industrial brines / high TDS water

Pipeline and gas streams
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Stand Alone or Complimentary Technology

Used as a primary disposal mechanism
No pretreatment other than suspended solids removal

Disposal option for treatment concentrate

Reverse osmosis
Foam fractionation
. Activated carbon or ion exchange resin regeneration

Bridge disposal while treatment and destructive
technologies are developed, tested and
commercialized at necessary volume

BS
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Buckeye Brine

e Coshocton, Ohio (central Ohio)
 Founded July 2011 — UIC Class |l
* Expanded in 2019 — UIC Class | (non-hazardous)

e 3 Injection wells (Well #4 - Class | well Permit-to-Drill)
- 2 - Non-hazardous, industrial and oilfield (UIC Class I)
= ~420,000-gallon per day permitted
- 1 - Qilfield only (UIC Class Il)

* Operating as O&G facility 2012 - 2022

o 774,312 gallons most received in single day
- >550,000 gallons per day quarterly average during in 2015

BS
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= ~200-trucks/day; 7-days per week
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Injection Facility
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Strategically Located - Truck

Receiving Material From:
Georgia Ohio
Kentucky Pennsylvania

Maryland South Carolina
Driving Time

D 5-hour
D 10-hour

New Jersey  West Virginia

New York Wisconsin

—a RRE
Louisiana WOl
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Strategically Located - Rail

Rail Receiving from CSX and NS

Closest Commercial UIC Class 1
Facility to 14 States:

(o4
Connecticut New York : &;
Delaware North Carolina '( 7
Maine Most of Ohio
Maryland Pennsylvania

Massachusetts Rhode Island
New Hampshire = Vermont

New Jersey Virginia

Target Growth Geographies

- .
‘V& —_ ;i):lekISo:thern Railways
*’
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Buckeye Fluid Solutions

Buckeye Brine, LLC

BILL DAWSON
INFO@BFSUIC.COM
740.295.9333
WWW.BFSUIC.COM




