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BROOKHAVEN NATIONAL LABORATORY

PROCESS ASSESSMENT FORM

I.
General Information
	Process ID:
	CSD-133-CDF
PEP ID = 133

	Process Name:
	Centralized Degreasing Facility - Building 498

	Process Flow Diagrams:
	CSD-133-CDF-01 to 07

	Process Description:
	This process includes the Centralized Degreasing Facility managed by the Central Shops Division and located in Building 498 at BNL. The Centralized Degreasing Facility is utilized for cleaning high vacuum parts and other parts which require a high degree of cleanliness. Parts to be degreased are processed through a series of five tanks which contain the following, in order: Buff-off precleaning solution, deionized rinse water, Ridoline wash solution, Citranox wash solution and deionized rinse water. The cleaning solutions are non-toxic and non-hazardous. Spent cleaning solutions are transferred to the Water Eater evaporator located in Building 495. Deionized rinse water is supplied by a dedicated deionized water system. Rinse water is circulated through the rinses and then discharged to the sanitary sewer system. 

The environmental aspects associated with this process include: liquid discharges, industrial waste generation, atmospheric discharges and chemical storage and use.
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The relevant SBMS (https://sbms.bnl.gov/ch00d011.htm) subject areas associated with this process include: facility use agreements, liquid effluents, storage and transfer of hazardous materials, hazardous waste management, non-radioactive airborne emission, and pollution prevention and waste minimization.  In addition, ES&H Standards 1.2.0 (Environmental, Safety and Health Inspections, Work Planning and Control Subject Area and the Central Shops Standard Operating Procedures.

	Dept./Div.:
	Central Shops Division

	Dept. Code:
	SC

	Building(s):
	498

	Room(s):
	N/A
	
	
	

	Point of Contact:
	T. Lambertson
	x3352
	
	

	Prepared by:
	D&B
	Reviewed by:
	T. Lambertson
	B.Lee, P. Pohlot

	Approved by:
	
	T. Lambertson
	
	


II.
Detailed Process Descriptions and Waste Determination
The operation of the Centralized Degreasing Facility (CDF) has been organized into seven processes, identified as 1.0 through 7.0. Process Flow Diagram CSD-133-CDF-01 to 07, provided in Attachment 1, graphically depicts the inputs and outputs for these seven processes. In July 1996, the DOE presented BNL with a Pollution Prevention Appreciation Award for the Centralized Degreasing Facility.

The Centralized Degreasing Facility is managed by the Central Shops Division at BNL and is located in Building 498. The building was constructed specifically for the degreasing process line. The floor of the building is recessed from grade to provide secondary containment for the process tanks and is coated with a chemical-resistant epoxy paint. There is a curbed sump located in a corner of the building to provide access to subsurface utilities, including steam and water. External condensate from the steam lines collects in this sump which drains to the ground. The curb around the sump prevents spilled liquids from entering the sump. Intake air for the building is filtered through HEPA filters to maintain the cleanliness of the work environment.

The Centralized Degreasing Facility is utilized for cleaning high vacuum parts and other parts which require a high degree of cleanliness. Parts may require precleaning to remove excessive dirt, grease and oil prior to being accepted by the facility. Work orders received for parts degreasing are recorded on a job record sheet which indicates the source and type of material to be cleaned. The cleaning procedure for aluminum, stainless steel and copper can be found in Central Shops Standard Operating Procedure (SOP) 6.3.0. 

The degreasing process line is comprised of five tanks in series and a separate drying oven. Parts are loaded onto a rack, mechanically hoisted in and out of the process tanks, removed from the rack and then manually loaded onto drying racks in the oven, as required. The process line tanks contain the following, in order: Buff-off precleaning solution, deionized rinse water, Ridoline wash solution, Citranox wash solution and deionized rinse water. All of the solutions and rinses are heated utilizing internal coils, containing steam supplied by the BNL Steam Plant. Steam condensate is returned to the BNL Steam Plant as part of a closed loop system. A timer sets the degreasing process tanks to be heated from 5 a.m. to 1 p.m. When not in use, the process baths are covered to minimize vaporization of the solutions and rinse water. Parts in the Buff-off precleaning solution and Ridoline wash solution are agitated using an ultrasonic system to enhance cleaning. All of the tanks are constructed with a weir and drain system for removing oil that may accumulate on the surface of the solution or rinse water. However, due to the precleaning requirements, only a small amount of oil is typically collected and removed from the first precleaning tank. During degreasing, vapors from the process tanks are drawn from the surface of the solution or rinse water to the far edge of the process tank, then through a system of ducts to the outside air utilizing an exhaust fan. 

Buff-off, and Ridoline are non-toxic cleaning solutions supplied to BNL by the manufacturer in a solid form. Citranox is a non-toxic cleaning solution, supplied in liquid form.  The solutions are prepared by mixing the solid chemicals with deionized water to the proper concentration. When the cleaning solutions become ineffective, the process baths are emptied, cleaned and new solutions added. Spent Buff-off precleaning, Ridoline wash and Citranox wash solutions are pumped into drums and then transferred to the Water Eater evaporator in Building 495. The Water Eater evaporates the water from solutions leaving a concentrated sludge which is disposed of as industrial waste [refer to the Process Assessment Form (PAF) for Machine Maintenance Operations]. The empty process solution tanks are rinsed and wiped down with paper rags to remove any residues, then the rags are disposed of in the regular trash. Waste rags are discussed in more detail in the PAF for Metal Shop Operations.

Deionized water for degreasing operations is supplied by a dedicated deionized water system. Ion exchange canisters are provided by an outside vendor and when exhausted, are returned to the vendor for regeneration. The ion exchange canisters are periodically backwashed to remove particulates originating from the incoming supply water which may clog the ion exchange resin. Backwash water from the ion exchange system is discharged to the sanitary sewer system.

Deionized water is used for preparing chemical solutions and as rinse water for the degreasing process. The deionized water is pumped into the final, and accordingly the cleanest, rinse water tank at a rate of approximately 6 gallons per minute (gpm). From the final rinse tank, the water overflows to the first rinse tank and then discharged to the sanitary sewer system.

The final step in the degreasing process is drying the cleaned parts. The cleaned parts are manually loaded and dried in the electric oven. Heated air and vapors from the oven are vented to the outside air. The parts are removed from the oven when dry, wrapped and returned to the appropriate department.

Regulatory Determination of Process Outputs
1.0
Deionized Water Supply
Deionized water is supplied by a dedicated deionized water system. Ion exchange canisters are supplied by the vendor and when spent are returned to the vendor for regeneration. The ion exchange canisters are periodically backwashed to remove any buildup of particulates from the incoming water supply. Backwash water is discharged to the sanitary sewer system. Deionized water is utilized for the preparation of the degreasing solutions (2.0, 4.0 and 5.0) and as rinse water (3.0 and 6.0).

	Waste ID
	Waste Description
	Determination/Basis
	Waste Handling
	Corrective Action Required
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1.1
	Wastewater from backwashing ion exchange canisters
	Non-hazardous liquid waste as determined by process knowledge
	Wastewater discharged to the sanitary sewer system
	None


	Waste ID
	Waste Description
	Determination/Basis
	Waste Handling
	Corrective Action Required
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1.2
	Spent ion exchange resin in canister
	Non-hazardous solid waste as determined by process knowledge
	Waste returned to vendor for regeneration
	None


2.0
Buff-off Tank
The Buff-off precleaning tank is the first tank in the degreasing process line. The Buff-off precleaning solution is prepared by mixing the solid chemicals with deionized water (1.0) to the proper concentration. The Buff-off precleaning solution is heated using internal coils containing steam from the BNL steam plant. Steam condensate is returned to the BNL Steam Plant as part of a closed loop system. Parts are loaded onto a rack and mechanically lowered into and raised from the solution. The parts are ultrasonically agitated within the tank to enhance degreasing. Spent Buff-off precleaning solution is pumped from the tank into a drum and transferred to the Water Eater evaporator (refer to the PAF for Machine Maintenance Operations). Vapors are drawn from across the surface of the tank into the duct system and exhausted to the outside air. Oil from the surface of the solution is collected in a weir and drained from the tank. However, due to the precleaning requirements, only a small amount of oil is typically collected and removed from the first precleaning tank. When empty, the tank is thoroughly wiped down with rags to remove any residues and the rags are disposed of in the regular trash. Waste rags are discussed in more detail in the PAF for Metal Shop Operations. From the Buff-off tank, parts are transferred to a deionized water rinse tank (3.0).

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

	2.1
	Spent Buff-off precleaning solution
	Non-hazardous liquid waste as determined by chemical analysis and process knowledge
	Waste transferred to the Water Eater evaporator
	None

	2.2
	Heated vapors from Buff-off precleaning solution
	Non-hazardous vapor as determined by process knowledge
	Vapors exhausted to outside air
	None

	2.3
	Oil skimmed from process tank
	Non-hazardous industrial waste as determined by process knowledge
	Waste transferred to Building 495 oil waste drum
	None


3.0
Deionized Rinse Water Tank
The deionized rinse water tank is the second tank in the degreasing process line. Deionized water overflows into the tank from the final deionized rinse water tank (6.0) at a rate of 6 gpm. The rinse water is heated utilizing internal coils containing steam from the BNL steam plant. Steam condensate is returned to the BNL Steam Plant as part of a closed loop system. Parts are mechanically lowered into and raised from the tank. Deionized water is discharged from the tank to the sanitary sewer system. Vapors are drawn from across the surface of the tank into the duct system and exhausted to the outside air. When empty, the tank is thoroughly wiped down with rags to remove any residues and the rags are disposed of in the regular trash. Waste rags are discussed in more detail in the PAF for Metal Shop Operations. From the deionized rinse water tank, parts are transferred to the Ridoline wash tank (4.0).

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

	3.1
	Spent rinse water
	Non-hazardous liquid waste as determined by chemical analysis and process knowledge
	Wastewater discharged to the sanitary sewer system
	None

	2.2
	Heated vapors from deionized rinse water
	Non-hazardous vapor as determined by process knowledge
	Vapors exhausted to outside air
	None


4.0
Ridoline Wash Tank
The Ridoline wash tank is the third tank in the degreasing process line. This process tank operates exactly the same as the Buff-off precleaning tank (2.0), with one exception; due to the precleaning policy of the facility, no oil accumulates in the process tank weir. The parts are ultrasonically agitated within the tank to enhance degreasing. Dirty Ridoline wash solution is pumped from the tank into a drum and transferred to the Water Eater evaporator (refer to PAF #134 for Machine Maintenance Operations). From the Ridoline wash tank, parts are returned to the deionized rinse water tank (3.0) and from the deionized rinse water tank (3.0), parts are then transferred to the Citranox wash tank (5.0).

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

	4.1
	Spent Ridoline wash solution
	Non-hazardous liquid waste as determined by chemical analysis and process knowledge
	Waste transferred to the Water Eater evaporator
	None

	2.2
	Heated vapors from Ridoline wash solution
	Non-hazardous vapor as determined by process knowledge
	Vapors exhausted to outside air
	None


5.0
Citranox Wash Tank
The Citranox wash tank is the fourth tank in the degreasing process line. This process tank operates exactly the same as the Buff-off precleaning tank (2.0), with one exception; due to the precleaning policy of the facility, no oil accumulates in the process tank weir. Spent Citranox wash solution is pumped from the tank into a drum and transferred to the Water Eater evaporator (refer to the PAF for Machine Maintenance Operations). From the Citranox wash tank, parts are transferred to the final deionized water rinse tank (6.0).

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

	5.1
	Spent Citranox wash solution
	Non-hazardous liquid waste as determined by chemical analysis and process knowledge
	Waste transferred to the Water Eater evaporator
	None

	2.2
	Heated vapors from Citranox wash solution
	Non-hazardous vapor as determined by process knowledge
	Vapors exhausted to outside air
	None


6.0
Deionized Water Rinse Tank
The final deionized water rinse tank is the last tank in the degreasing process line. This process tank operates exactly the same as the first deionized rinse water tank (3.0), with the following exceptions. Deionized water is supplied to the tank by the deionized water system (1.0) at a rate of 6 gpm. Spent rinse water from this final tank then overflows into the first deionized rinse water tank (3.0). From the final deionized rinse water tank, parts are manually unloaded and then loaded into the drying oven (7.0).

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

	2.2
	Heated vapors from deionized rinse water
	Non-hazardous vapor as determined by process knowledge
	Vapors exhausted to outside air
	None


7.0
Drying Oven
The drying oven is utilized to dry parts following degreasing. The oven is electrically operated and vapors are vented to the outside air. Parts are manually removed from the process line rack and then loaded into the oven. Following drying in the oven, the degreasing operation is complete and the parts are wrapped and returned to the department from which they originated.

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

	7.1
	Heated water vapor from drying oven
	Non-hazardous vapor as determined by process knowledge
	Vapors vented to the outside air
	None


III.
Waste Minimization, Opportunities for Pollution Prevention

2.0, 4.0 and 5.0
Buff-off Tank, Ridoline Wash Tank and Citranox Wash Tank 
Spent Buff-off precleaning, Ridoline wash and Citranox wash solutions are pumped from the tanks into drums and then transferred to the Water Eater evaporator in Building 495. The empty process tanks are wiped down with paper rags to remove any residues and then the rags are disposed of in the regular trash.


Waste rags are discussed in more detail in the PAF for Metal Shop Operations. However, it should be noted that an alternate method for cleaning residues from the process tanks should be evaluated. Potential alternate cleaning methods include utilizing a squeegee or cloth rags provided by a laundering service instead of disposable paper rags.

On May 4, 2000, the ECR team evaluated this option.  Based on life-cycle assessment risk/benefit considerations it was concluded that laundering was not a preferred option for reducing this waste stream.

Spent cleaning solutions were determined to contain high levels of metals, chromium in particular, based on laboratory analyses. As a result, the spent solutions could not be discharged to the sanitary sewer. High levels of chromium are typically associated with the cleaning of stainless steel parts. Therefore, the job record sheet could be used as a guide to determine whether it would be worthwhile to sample and analyze the spent cleaning solutions prior to disposal, particularly if the majority of parts processed were not stainless steel. Based on the analytical results, spent solutions may be discharged to the sanitary sewer system as opposed to transferring to the Water Eater evaporator.

Upon evaluation it was determined that the water eater was the preferred option for disposal.

3.0 and 6.0
Deionized Water Rinse Tanks
Waste rags are also generated during the cleaning of the empty rinse water tanks. Therefore, the same pollution prevention opportunity pertaining to paper rags is recommended for these processes.

2.0, 3.0, 4.0, 5.0 and 6.0
Buff-off Tank, DI Rinse Tanks, Ridoline Wash Tank and Citranox Wash Tank 

The solutions and rinses are heated using internal coils containing steam from the BNL Steam Plant.  A timer sets the tanks to be heated from 5 a.m. to 1 p.m. each day.  In the event of a four-day holiday the heating process is manually over-ridden and shut down.  As an energy conservation method the Central Shop should look into the feasibility of obtaining an automatic timer which accounts for weekends.  Use of such a timer would preclude the tanks from being heated on the weekends, when they are not being used.  In the event of any overtime or weekend work, which necessitates the use of the degreasing facility, the automatic timer could be manually over-ridden.

This was evaluated and determined to be not cost-effective due to confusion with holidays and periods of shutdown.

IV.
Assessment Prevention and Control
Building 498
In the event of tank failure, Building 498 provides secondary containment for the spill.  Since Building 498 was recently constructed (within the past 2 years), cracks may develop as the building settles.  These cracks provide a breach in the containment and can allow the liquids to discharge directly to the environment.  An inspection program should be developed and initiated to periodically inspect the building for cracks.  Upon identifying a crack, it must be filled and sealed prior to the initiation of any degreasing operation.


In addition, the curb surrounding the utility pipe access sump should be thoroughly inspected for cracks.  This sump collects condensate from steam pipes which is then discharged to the ground. Cracks in the curb could result in spilled process solutions being discharged to the ground.


Identifying, filling and sealing all cracks within Building 498 will ensure the complete containment of any spills resulting from tank failure which will prevent any unintentional discharges to the environment.

Cracks are repaired as required.
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