Process
Introduction
The Riverside Recycling and Solids Processing Facility (‘Facility’) of Buckeye Brine is engaged in the treatment, storage and processing of residual materials generated during the exploration and production of crude oil and natural gas. The liquids generated during these operations are contaminated with various materials making them unsuitable for reuse in the Hydraulic Fracturing process without substantial treatment. Further, the supply/demand equilibrium is seldom in balance, requiring some period of interim storage prior to reuse.

Typical materials received at the Facility will be aqueous based, and will primarily be:

· Flowback waters from Hydraulic Fracturing, 

· Produced Waters from production operations, and

· Incidental materials from other E & P activities, such as:

· Pit waters

· Rinse waters

· Drilling mud

The Facility will be able to recycle the waters, store them while they await reuse, and manage the residuals and those materials unsuitable for recycling in an environmentally sound manner appropriate to the nature of the material.

Quality Control and Process overview
Following are the key aspects involved in the ensuring that the facility strictly complies with all applicable laws in seeking its performance objectives of:
1) receiving only properly characterized materials;
2) treating and storing them safely and in accordance with customer specifications for recycled materials; and

3) properly shipping the residuals to disposal.
Material Identification and Profiling 

Each load of waste must be accepted under a pre-shipment Buckeye Brine Material Profile (‘Profile’) that includes a) a description of the nature of the material to be shipped, physical properties and significant constituents, and b) a generator signature affirming the information provided, including a representation that the material is strictly of E&P origin. Buckeye Brine must approve the profile prior to actual receipt of the material.
Material Receipt

Upon receipt of the shipment at the Facility, the paperwork will be reviewed to ensure that it has been approved to be received at the Facility, the correct ID numbers for the hauler and generator sources are present. 

Each truck delivering high-solids material to the solids processing operation, regardless of the manifested description of the material, will be scanned for radioactivity in accordance with the Facility’s Waste Analysis Plan (‘WAP’). 

Any discrepancies found will be resolved prior to the sampling and unloading process. Inability to resolve discrepancies will subject the material to rejection.

Material Sampling and Analysis

Each load will be sampled according to the Facility’s WAP, with appropriate analytical performed as required to identify and confirm the material’s conformance with the Profile. Inability to resolve discrepancies will subject the material to rejection to the generating or alternate facility. 
Compliant material shall be designated for the appropriate waste management option:

· Fluids Recycling,

· Solids Processing, or

· Class II Injection

If the material is designated for Class II injection, appropriate paperwork will be generated and the shipment routed to Buckeye Brine’s Class II Injection facility in Coshocton. 

Material Unloading

Laboratory analysis will dictate the process needed to recycle the material. 

Upon designation of a treatment option for recycling at the Facility, the material will be transferred to the appropriate receiving tank for subsequent processing. A receipt ticket detailing the information on the load will be generated, and entered into the Facility’s Receipt Log. See attachments for examples.

Liquid Recycling Process

Recycled fluids to be used in Hydraulic Fracturing (‘Fracing’) must meet stringent customer specifications for various chemical and physical properties. Each operation using recycled water will define the parameters and specifications they require. The specifications will typically be defined for:

· pH

· Metals (Barium, Strontium, Iron, etc)

· Specific Gravity

· Hardness

· Total Suspended Solids

· Sulfates, Carbonates, etc.

· Bacteria

· Additional specs as required.

Processes designed to meet these specification may be a variety of both chemical and physical treatments.

Chemical Processes

A variety of chemical treatments can be used to modify and or effect a change in chemical properties:

1. Chemical precipitation of metal and non-metal species, utilizing

· Barium Chloride

· Lime

· Sodium Sulfate

· Potassium Permanganate

2. Neutralization or pH Adjustment, utilizing

· Hydrochloric Acid; or
· Sodium Hydroxide

3. Bacterial treatment, utilizing

· Sodium Hypochlorite

· Chlorine Dioxide

Upon completion of chemical treatment operations, it is usually necessary to remove generated solid by-products utilizing physical, mechanical, or chemical means.

Physical Processes

Solids removal and clarification of liquid materials can be effected by a number of physical processes:

· Settling,

· Centrifugation, often preceded by chemical flocculation, utilizing

· Alum

· Polymers

· Filtration

The solids generated in these processes will typically require further de-watering, and will be processed in the Solids Processing portion of the facility.

Solids Processing

Solids processing refers to the dewatering of sludges prior to final disposal. Reducing the amount of entrained water in a sludge/solid both reduces the cost of disposal, and reduces the amount of leachable water in a land disposal operation, thus reducing potential environmental impact. Concurrently, the recycled water is often suitable for reuse as a fracing fluid.

Buckeye Brine has thus far conducted dewatering at Riverside in temporary operations by gravity separation. On a permanent basis, we will employ centrifuges to reduce the sludge to a dry cake suitable for landfilling without the need for stabilization at the landfill to pass the paint-filter test.

The liquids resulting from these dewatering activities are then suitable for the liquid recycling process outlined earlier.

Residuals Management

Residual solids from the liquid recycling process will be a function of the specifications required to be met for return and reuse in the fracing process. As generated, the solids will typically be in a slurry/sludge state, requiring dewatering. These residuals will be transferred to the solids recycling process for treatment. 

Likewise, liquid residues from the solids recycling process will be transferred to the liquids recycling process for treatment and clarification. Typical liquid residues will be 70% of received materials. As these will be incorporated into the liquids recycling process, there will be no significant residues from the liquids generated.

As each state that might accept these materials have different policies regarding the land disposal of E & P wastes, the analytical criteria will be some combination of TCLP metals, organics analyses, and radiological survey for Normally Occurring Radiological Materials (NORM) and Technically Enhanced Naturally Occurring Radioactive Materials (TENORM). These will be selected based on the disposal criteria of the intended disposal facility.

Disposal facilities in the following states are either currently being used, or are being considered for future use:

· Ohio

· Pennsylvania

· West Virginia

· Michigan

· Idaho

· Tennessee

All shipments of residuals will conform to the shipping and paperwork requirements of the destination facility. Records of each shipment are kept as part of the Facility’s permanent operating record.
Operations and Capacity
Liquids Recycling
The liquids recycling operation will have a final built-out capacity of 15,000 barrels per day and an initial capacity of 7,000 barrels per day. The processing operation as represented on the facility drawings will require a complement of pumps and filtration units, each by themselves minor assets, that expands as plant throughput expands toward maximum capacity. Exact configuration and types of pumps and storage units will be determined as we gain operating experience and better understand the nature of the waste streams we are receiving.
We currently have on order tankage for 39,000 barrels of recycled water, consisting of two 12,000-barrel tanks and three 5,000-bbl tanks. We are building our lined secondary containment area large enough to accommodate expansion of tankage to 80,000 barrels at final buildout: five 12,000-bbl tanks and four 5,000-bbl tanks. The tanks are bolted, site-constructed steel tanks with a corrosion-resistant, powder-coated finish applied at the factory. Panels are sealed with a mastic chosen for service in a saltwater environment.

The solids operation will be housed in an existing warehouse and have a final built-out capacity of 3,000 barrels per day. Initially the operation will be housed in the warehouse and use one centrifuge capable of processing 1,000 barrels/day. Sludge will be transferred from trucks through a shale shaker, then to agitated tanks for short-term storage (minutes or hours) before it is centrifuged. Resulting solids are conveyed into trailer dumps and solids-free water is pumped into tankage where it will await transfer by truck to the liquids recycling operation. Trace organics will be transferred from those tanks into an oil storage tank, from which it will be sold once a full truckload has accumulated.   


	Design Flows and Storage Capacities

	Item
	At Startup
	At Buildout

	Liquids recycling plant
	7,000 bbls/day
	15,000 bbls/day

	Horizontal settling tanks
	4
	4

	500-bbl gunbarrel separators
	2
	2

	400-bbl vertical settling tanks
	12
	12

	300-bbl oil storage tank
	1
	1

	200-bbl vertical treatment tank
	2
	2

	12,000-bbl storage tanks
	2
	5

	5,000-bbl storage tanks
	3
	4

	Solids plant
	1,000 bbls/day
	3,000 bbls/day

	Centrifuge
	1
	3

	400-bbl agitated sludge receiving tanks
	2
	2

	400-bbl outbound clean water storage tanks
	2
	3

	20-ton trailer dumps for outbound solids to landfill
	3
	6

	Oil storage tank
	1
	1


Spill and Leak Security


All factory-built, API-specification tanks Buckeye Brine purchases are internally coated t0o prevent corrosion and hydrostatically tested by the manufacturer before delivery. These tanks, ranging in capacity from 300 to 500 barrels will be used in treatment operations at both the liquids recycling and solids operations. 

Site-assembled bolted steel tanks, either 12,000 or 5,000 barrels in capacity, will be used for storage of recycled water.These tanks will be hydrostatically tested after erection at Buckeye Brine by the manufacturer as a condition of acceptance and will be PE-stamped by the supplier for design, wind and snow loading and pressure rating.  The processed water tanks will be located within containment underlain with a 60 mil liner on a soil base with a minimum 3000 PSF load bearing capability as measure by a Ohio DOT certified testing laboratory. 


As is the standard operating procedure for all Buckeye Brine Facilities, a facility inspection is performed daily. The containments are designed to contain all material stored within them and to overflow into adjacent containments to doubly prevent spills outside containment. Concrete secondary containment and underlain liner containments are designed,  built and installed to contain any spill that might ever occur in the piping or tankage. All piping is within secondary containment. 


The only circumstance in which any waste material might be outside of secondary containment is in the case of solids properly loaded onto a DOT-certified shipping container waiting to be transported.

 All recycled water storage tanks are housed within designed 60-mil lined containment tested for leaks.

The entire Riverside Recycling Facility is designed for zero runoff or runon into the process or storage areas. All process areas will be sloped to eliminate runoff, runon, erosion and sediment. Any water falling into containment areas will be incorporated into the water recycling operation with no discharge. Any water falling outside of contained areas will be prevented from running in to the containment areas by berms and sloped concrete.
Methods for metering and tracking materials and documentation


Please see Tabs 12 and 13.
