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BROOKHAVEN NATIONAL LABORATORY

PROCESS ASSESSMENT FORM

I.
General Information
	Process ID:
	CSD-135-CRO
PEP = 135

	Process Name:
	Coolant Recycling Operation

	Process Flow Diagrams:
	CSD-135-CRO-01 through 08

	Process Description:
	This process includes the Coolant Recycling Operation managed by the Central Shops Division, located in Building 495 at BNL. BNL recycles coolant, also referred to as cutting fluid, which is utilized in various types of metal working machines at the Central Shops Division machine shops. Spent coolant is pumped from the metal working machines into drums and transferred to Building 495 for recycling. The coolant recycling process includes: various filters, a centrifuge, two settling tanks and a recirculator. This process essentially filters metal particles from the coolant, removes tramp oils and then aerates the coolant to prevent anaerobic bacterial growth. Fresh coolant and water is added to achieve the desired characteristics. At the completion of the recycling operation, coolant is returned to the shops, as needed, for reuse. 

The significant environmental aspects associated with this process include: regulated industrial waste generation , atmospheric discharges, and storage and use of chemicals.
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The subject areas associated with this process include: oil management, pollution prevention and waste minimization, spill response, storage and transfer of hazardous materials, non-radioactive airborne emissions, and hazardous waste management.  In addition, ES&H Standards 1.2.0 (Environmental, Safety and Health Inspections, Work Planning & Control Subject Area) and the Central Shops Standard Operating Procedures.

	Dept./Div.:
	Central Shops Division

	Dept. Code:
	SC

	Building(s):
	495

	Room(s):
	N/A
	
	
	

	Point of Contact:
	T. Lambertson
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	Prepared by:
	D&B
	Reviewed by:


	T. Lambertson
	B. Lee

	Approved by:
	
	T.Lambertson
	Date:
	


II.
Detailed Process Descriptions and Waste Determination
The Coolant Recycling Operation managed by the BNL Central Shops Division has been organized into eight components, identified as 1.0 through 8.0. Process Flow Diagram CSD-135-CRO-01 to 08, provided in Attachment 1, graphically depicts the inputs and outputs for these eight components.

BNL recycles coolant, also referred to as cutting fluid, which is utilized in various types of metal working machines at the Central Shops Division machine shops. Metal working machines, including grinders, saws, lathes, drills and milling machines, utilize coolant to reduce the friction and dissipate heat generated between the machine tool (i.e., cutting tool or grinding surface) and the machined part  BNL primarily uses Blasocut 2000 Universal cutting fluid, a mineral oil based coolant supplied by Blaser Swisslube. 

During use, coolant becomes contaminated with metal chips and fines from the parts being machined, particulates from grinding wheels and tramp oils. Tramp oils include spindle oil from the machine and other lubricating oils applied to the part or the machine tool. To maximize coolant life, the coolant is filtered, aerated, skimmed to remove contaminant oil and then recirculated within the machine. However, after a period of time, the coolant becomes ineffective and must be replaced. Spent coolant is pumped from the machine and transferred to Building 495 for recycling. Coolant which cannot be recycled due to excessive use or contamination, based on pH, color change and/or odor, is transferred directly to the Water Eater evaporator (refer to PAF 134 “Machine Maintenance Operations”). The coolant recycling process includes: various filters, a centrifuge, two settling tanks and a recirculator. At the completion of the recycling operation, coolant is returned to the shops, as needed, for reuse.

Upon receipt at Building 495, the coolant is transferred to a 70 gallon holding tank. The holding tank has a metal screen which removes any chips or solids from the coolant. Metal chips removed from the screen are transferred to the metal recycling or “chip” bins and non-metal solids are disposed of in the regular trash. From the holding tank, coolant is pumped through a series of cloth and resin filters into a centrifuge. The filters are disposable and replaced 1 to 3 times per week depending on the quality of the spent coolant. The centrifuge physically separates tramp oils from the coolant.  Oil from the centrifuge is collected in a pail and transferred to the waste oil storage drum. Approximately once a year a full drum of waste oil is transferred off-site for incineration or fuel blending.

Coolant from the centrifuge is collected in the first of two settling tanks, where it remains for approximately 1 to 2 weeks. This primary settling tank is a 325-gallon, steel, open top tank. While in the tank, the coolant is aerated for approximately 8 hours during the day and then allowed to settle at night. Solids settle to the bottom of the tank and are removed periodically when the tank is cleaned. The solids or sludge is transferred to the sludge storage drum and, approximately once a year, a full drum of sludge is transferred off-site and disposed of as industrial waste. Oil is skimmed from the top of the settling tank utilizing a disc skimmer or vacuumed from the surface of the coolant. The removed oil may contain some coolant, therefore the skimmed liquid is collected in a pail and allowed to settle for an additional period of time. Oil from the pail is transferred to the waste oil storage drum and coolant is returned to the holding tank at the beginning of the recycling process.
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From the primary settling tank, coolant is pumped through a filter and transferred into the secondary settling tank. The filters are disposable and replaced every few months. The secondary settling tank is a 740-gallon, steel, open top tank which functions primarily as a holding tank for coolant which is used to replenish the Donaldson Recovery Machine, which is also referred to as the recirculator. Operation of the secondary settling tank is similar to that of the primary settling tank except that less oil and sludge is collected from the coolant. Coolant may remain in the secondary settling tank for approximately 1 to 2 weeks.

Coolant from the secondary settling tank is pumped through a disposable filter into the recirculator. While in the recirculator, coolant is continuously pumped through a series of small collection tanks and filters. A belt conveyor collects any sludge which may settle in the recirculator. New Blasocut coolant and water is added to the recycled coolant to achieve the required characteristics (concentration, pH, color). Approximately one drum of new coolant is added to the recycled coolant per month. As required, coolant is pumped from the recirculator into 55-gallon drums and transferred back to the machine shops.

[image: image4.wmf] 

COMPLETE

 

Oil absorbent socks are placed around the bottom of the holding tank, settling tanks and recirculator to absorb any spilled liquids.  Recently added a welded diamond plate floor to prevent seepage through floor. The building foundation is recessed from grade and provides secondary containment for the tanks. Rags and absorbent materials are discussed in more detail in PAF 134 “Machine Shop Operations”. Vapors from the tanks are released to the room air and then exhausted to the outside. The roll-up door in Building 495 typically remains open, weather permitting, to provide additional ventilation. 

Regulatory Determination of Process Outputs

1.0
Holding Tank
Spent coolant that has been determined to be suitable for recycling is pumped from the drum into the screened holding tank. The screen removes metals chips and other debris and solids from the spent coolant. Metal chips are transferred to a chip bin for metals recycling. Non-metal debris and solids are disposed of in the regular trash. Vapors from the coolant are released to the room air and ventilated to the outside. From the holding tank, the spent coolant is pumped through a series of  cloth and resin filters (2.0) to the centrifuge (3.0) and the primary settling tank (4.0).

	Waste ID
	Waste Description
	Determination/Basis
	Waste Handling
	Corrective Action Required
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1.1
	Vapors from spent coolant 
	Nonhazardous as determined by process knowledge
	Vapors released to room and vented to outside
	Obtain indoor air monitoring data for Building 495
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1.2
	Metal chips from screen
	Nonhazardous recyclable metals
	Metals placed in chip bins and sent off-site for recycling
	None
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1.3
	Solids and debris from screen
	Nonhazardous solid waste as determined by process knowledge
	Waste disposed in regular trash
	None


2.0
Filters
Spent coolant is pumped through a series of cloth and resin filters to primarily remove fine particulates from the coolant. The filters are disposable and are replaced approximately 1 to 3 times per week depending on the quantity and quality of the spent coolant. Spent filters are drummed and disposed of as industrial waste. From the filters, the spent coolant enters the centrifuge (3.0).

	Waste ID
	Waste Description
	Determination/
Basis
	Waste Handling
	Corrective Action Required
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2.1
	Spent Filters
	Nonhazardous solid waste as determined by process knowledge
	Waste drummed and transferred to the HWMF for off-site disposal
	None


3.0
Centrifuge
The centrifuge is utilized to physically separate tramp oils from the spent coolant. Oil from the centrifuge is collected in a pail and transferred to the waste oil storage drum. Approximately one drum of waste oil is generated per year and transferred to the HWMF for off-site incineration or fuel blending. From the centrifuge, the spent coolant is pumped into the primary settling tank (4.0).

	Waste ID
	Waste Description
	Determination/
Basis
	Waste Handling
	Corrective Action Required
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3.1
	Waste oil
	Nonhazardous oil as determined by process knowledge
	Waste drummed and transferred to the HWMF for off-site incineration or fuel blending
	None


4.0
Primary Settling Tank
Spent coolant is retained in the primary settling tank for approximately 1 to 2 weeks during which the coolant is aerated, oil is skimmed from the surface and solids settle to the bottom of the tank. The coolant is aerated for 8 hours during the day and then allowed to settle at night. Vapors from the spent coolant are released to the room air and vented to the outside (similar to 1.1). Solids which settle to the bottom of the tank are periodically removed when the tank is emptied and cleaned. The solids or sludge are transferred to the sludge storage drum. Approximately one drum of sludge is generated per year and transferred to the HWMF for off-site disposal as industrial waste. Oil is removed from the surface of the coolant utilizing a disk skimmer or vacuum. The skimmed oil may contain some coolant, therefore it is placed in a pail for additional settling and separation. Coolant from the pail is returned to the Holding Tank (1.0) at the beginning of the recycling process. Oil is transferred to the waste oil drum (similar to 3.1). From the primary settling tank, coolant is pumped through a filter (5.0) into the secondary settling tank (6.0).
	Waste ID
	Waste Description
	Determination/Basis
	Waste Handling
	Corrective Action Required
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1.1
	Vapors from spent coolant 
	Nonhazardous as determined by process knowledge
	Vapors released to room and vented to outside
	Obtain indoor air monitoring data for Building 495
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3.1
	Waste oil
	Nonhazardous oil as determined by process knowledge
	Waste drummed and transferred to the HWMF for off-site incineration or fuel blending
	None
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1
	Sludge
	Nonhazardous solid waste as determined by process knowledge
	Waste drummed and transferred to the HWMF for disposal
	None


5.0
Filter
Coolant is pumped from the primary settling tank through a filter and then into the secondary settling tank (6.0). Approximately every few months the filter is replaced and the spent filter drummed and disposed of as industrial waste (similar to 2.1). This filter lasts significantly longer than the filters in 2.0 as the majority of the particulates have been filtered (2.0) or settled out (4.0) from the coolant at this point in the recycling process. From the filter, the coolant enters the secondary settling tank (6.0).

	Waste ID
	Waste Description
	Determination/
Basis
	Waste Handling
	Corrective Action Required

	2.1
	Spent Filters
	Nonhazardous solid waste as determined by process knowledge
	Waste drummed and transferred to the HWMF for off-site disposal
	None


6.0
Secondary Settling Tank
The secondary settling tank functions primarily as a holding tank for coolant which is used to replenish the Donaldson Recovery Machine (8.0). Operation of the secondary settling tank is similar to that of the primary settling tank (4.0) except that less oil and sludge is collected from the coolant. Coolant may remain in the secondary settling tank for approximately 1 to 2 weeks. From the secondary settling tank, coolant is pumped through a filter (7.0) into the recirculator (8.0).

	Waste ID
	Waste Description
	Determination/Basis
	Waste Handling
	Corrective Action Required

	1.1
	Vapors from spent coolant 
	Nonhazardous as determined by process knowledge
	Vapors released to room and vented to outside
	Obtain indoor air monitoring data for Building 495

	3.1
	Waste oil
	Nonhazardous oil as determined by process knowledge
	Waste drummed and transferred to the HWMF for off-site incineration or fuel blending
	None

	4.1
	Sludge
	Nonhazardous solid waste as determined by process knowledge
	Waste drummed and transferred to the HWMF for disposal
	None


7.0
Filter
Coolant is pumped from the secondary settling tank through a filter (7.0) and then into the recirculator (8.0). Approximately every few months the filter is replaced, the spent filter drummed and disposed of as industrial waste (similar to 2.1). This filter lasts significantly longer than the filters in 2.0 as the majority of the particulates have been filtered (2.0) or settled out (4.0 and 6.0) from the coolant at this point in the recycling process. From the filter, the coolant enters the recirculator (8.0).

	Waste ID
	Waste Description
	Determination/
Basis
	Waste Handling
	Corrective Action Required

	2.1
	Spent Filters
	Nonhazardous solid waste as determined by process knowledge
	Waste drummed and transferred to the HWMF for off-site disposal
	None


8.0
Recirculator (Donaldson Recovery Machine)
When purchased, the Donaldson Recovery Machine was intended to be the only process equipment required for coolant recycling. However, the performance of the machine did not meet BNL’s expectations and the recycled coolant was not at the level of quality for reuse. As a result, the holding tank, settling tanks, centrifuge and various filters were added as “pre-processing steps” to enhance the performance of the Donaldson Recovery Machine. During recirculation, the coolant is continuously pumped through a series of small collection tanks and filters, and aerated. The filters are replaced every few months and disposed of as industrial waste (similar to 2.1). Vapors are released to the room air and vented to the outside (similar to 1.1). A belt conveyor collects any sludge which may settle in the recirculator. Sludge is collected in the sludge storage drum and transferred to the HWMF for off-site disposal (similar to 4.1). New Blasocut coolant and water is added to the recycled coolant to achieve the required characteristics (concentration, pH, color). Approximately one drum of new coolant is added to the recycled coolant per month. The empty 55-gallon drums, from the added coolant, are deheaded and recycled as scrap metal. As required, coolant is pumped from the recirculator into 55-gallon drums and transferred back to the machine shops.

	Waste ID
	Waste Description
	Determination/Basis
	Waste Handling
	Corrective Action Required

	1.1
	Vapors from spent coolant 
	Nonhazardous as determined by process knowledge
	Vapors released to room and vented to outside
	Obtain indoor air monitoring data for Building 495

	2.1
	Spent Filters
	Nonhazardous solid waste as determined by process knowledge
	Waste drummed and transferred to the HWMF for off-site disposal
	None

	4.1
	Sludge
	Nonhazardous solid waste as determined by process knowledge
	Waste drummed and transferred to the HWMF for disposal
	None

	8.1
	55-gallon Drums
	Nonhazardous solid waste as determined by content knowledge
	Deheaded and recycled as scrap metal 
	None


III.
Waste Minimization, Opportunities for Pollution Prevention

As a whole, the Coolant Recycling Operation is a Pollution Prevention process.  Instead of shipping off spent machine coolant, it is brought recycled, back to vendor recommended specifications and reused on-site. 

With regard to the existing Coolant Recycling Operation, student interns with the Suffolk County Water Authority’s Pollution Prevention Program evaluated the replacement of the coolant recycling system with a newer system, as documented in the report dated November 1997 and titled “Pollution Prevention and Waste Minimization Audit for BNL Central Shops Division.” Two systems were identified and evaluated, and a cost analysis, including payback period, was prepared for each system. As a result, replacement of the entire Coolant Recycling Operation is not discussed in this PAF.

It is important to note that one of the pollution prevention opportunities identified for the Machine Shops Operation was the substitution of the mineral oil based coolant (Blasocut) with a vegetable oil based coolant (Vasco 1000), which is also supplied by Blaser. According to Blaser Swisslube representatives, the vegetable oil based coolant provides superior performance and lasts significantly longer between change-outs than the mineral oil based coolant. However, the vegetable oil coolant can not be recycled, according to Blaser Swisslube. Therefore, the replacement of any portions of the Coolant Recycling Operation should be evaluated in conjunction with an evaluation of the substitution of the mineral oil based coolant with the vegetable oil based coolant. 

Subsequent conversations with the Blaser Swiss Lube engineering staff led to the recommendation of continuing to use the Blasocut rather than switching to the Vasco 1000.

In addition, pollution prevention opportunities for oily rags and absorbents are discussed in

PAF for Machine Shop Operations.

2.0, 5.0, 7.0 and 8.0
Filters (including those in the Recirculator)

With the exception of coolant that cannot be recycled, waste oil and sludge, filters are the only other industrial waste generated by the Coolant Recycling Operation. Currently the Coolant Recycling Operation utilizes various types of cloth and resin filters to remove fine particles from spent coolant. A potential pollution prevention alternative is to evaluate the Coolant Recycling Operation filtering system to determine if the number of filters could be reduced and/or if alternate types of filters could be utilized in the system. Alternate filters would include reusable filters and longer lasting filters.

An evaluation determined that the system as designed and currently configured is the most efficient and reliable.

55-gallon Coolant Drums


It was noted that empty 55-gallon coolant drums were cut up and placed in the chip barrel as waste metal, to be recycled.  Theses empty drums should be returned to the vendor for reconditioning and reuse.  However, as a stipulation these drums would have to be controlled and no other product (with the exception of the coolant) could be stored in the drum.  In addition, there may be a deposit or surcharge, associated with the use of the drum that would be paid back by the vendor.

Blasocut is now purchased in returnable 275-gallon totes.

IV
Assessment Prevention and Control
All waste streams associated with the Coolant Recycling Operation (chips, solids, spent filters, waste oils and sludges) have been determined to be non-hazardous as determined by sample analysis and current process knowledge.  If the material mix of the machined parts in the shop change significantly, then samples should be taken and analyzed to assure this determination.

With regard to coolant recycling, there is the potential for coolant to become contaminated with any of the chemicals currently utilized in machine shop operations). Some of the more volatile chemicals may be of concern due to the aeration of the coolant during recycling operations. In addition, although this may be unlikely, mixing of the coolant with a hazardous waste may result in the coolant being classified as hazardous waste. Therefore, it is recommended that potential coolant contaminants be evaluated with regard to potential releases of coolant and personnel exposure during the Coolant Recycling Operation. Also, a log of the coolant received at Building 495 including the type, quantity, source and potential contaminants should be maintained to ensure that the coolant and associated waste streams are managed appropriately.

Building 495
In addition to the coolant recycling operation, Building 495 also provides storage for oils, lubricants and greases. These materials are stored in 55-gallon drums on their sides or other containers, in racks along the walls. The floor within the building is recessed from grade, and therefore, provides secondary containment in the event of a spill, or tank or container failure. A welded steel diamond plate floor was added to make the floor water tight.
It is therefore recommended that an inspection program be developed and initiated to inspect the floor and lower walls of Building 495 for cracks.  This may be difficult since much of the floor of the building is covered by equipment.  Upon identifying a crack, it must be filled and sealed immediately to ensure containment. Also, it is recommended that the floor be sealed with a chemical-resistant epoxy to prevent any spilled liquids from permeating through the concrete floor.

Identifying, filling and sealing cracks and epoxy coating the floor of Building 495 will ensure the complete containment of any spills that will prevent any unintentional releases to the environment.


During November 1999, the floor was epoxy-sealed to prevent any spilled liquids from permeating through the concrete floor.  In 2003, a welded steel diamond water-tight floor was installed to prevent any spilled liquids from escaping.
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