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BROOKHAVEN NATIONAL LABORATORY

PROCESS ASSESSMENT FORM

I.
General Information

	Process ID:
	CSD-134-MMO
PEP = 134

	Process Name:
	Machine Maintenance Operations

	Process Flow Diagrams:
	CSD-134-MMO-01 through 05

	Process Description:
	[image: image1.wmf]Water

Clean Mops, Mop

Buckets, 

Floor

Sweepers

Rinsed Mops, Mop

Buckets, Floor

Sweepers

Floor Maintenance

Equipment

(Floor Sweepers, Mops)

5.0

BROOKHAVEN NATIONAL LABORATORY

PROCESS ASSESSMENT PROGRAM

Screened

Solids to

Trash

5.2

Wastewater

to Water

Eater

Filename: 134 drawings.doc

Central Shops Division – Machine Maintenance Operations

Process Flow Diagram – Floor Maintenance Equipment

5.3

CSD-134-MMO-05

Legend

  

Solid Waste

Air Emissions

Wastewater

SS = Sanitary Sewer

5.1

Mop and

Mop Bucket

Rinse

Water to SS

Cleaners

The process includes the Machine Maintenance Operations undertaken in BNL machine shops. The following activities are included under Machine Maintenance Operations: cutter sharpening, changing of lubricating oils, machine wiping, mop cleaning and wastewater generation and processing. 

The significant environmental aspects include regulated industrial waste generation, atmospheric discharges, liquid discharges, and storage and use of chemicals.
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The relevant subject areas include: hazardous waste management, liquid effluents, non-radioactive airborne emission, facility use agreements, storage and transfer of hazardous materials, and pollution prevention and waste minimization.  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

	Buildings:
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462, 473, 479, 495, 498

	Room(s):
	N/A
	
	
	

	Point of Contact:
	T. Lambertson
	x 3352
	
	

	Prepared by:
	D&B
	Reviewed by:
	T. Lambertson
	B. Lee

	Approved by:
	
	T. Lambertson
	Date:
	


II.
Detailed Process Descriptions and Waste Determination
The activities of the BNL Machine Maintenance Operations have been organized into five major process groups, identified as 1.0 through 5.0. Process Flow Diagrams CSD-134-MMO-01 through 05, provided in Attachment 1, graphically depict the process inputs and outputs for the BNL Machine Maintenance Operations. 
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Machine Maintenance Operations are conducted to ensure safe machine usage, maintain a clean work environment and prevent the uncontrolled discharge of waste to the environment. These operations include cutter sharpening, machine wiping, mop cleaning and wastewater generation and processing.  These activities are conducted at a number of different buildings (462, 473, 479, 495, and 498).

Cutter sharpening is conducted in the Cutter Grinding Room which is located on the upper level of Building 479.  The Cutter Grinding Room contains 14 grinding machines.  Blunt cutter heads from the machine shops are delivered to the Cutter Grinding Room to be sharpened at the grinding machines. Occasionally, lubricant is applied to the cutters to aid in grinding. This lubricant is heated during the grinding and burns off as fumes.  Grinding dust and fumes are removed from the room by a vacuum system. The exhaust from the vacuum system is vented outside the building after passing through a bag filter.  Collected particulates from the bag filter are drummed and transferred to the WMF for disposal. Periodically, the bags are replaced when they are deemed too “dirty” or worn for use. Spent grinding wheels and other spent sharpening tools are discarded in the regular trash.

Periodically, all the machines in the various machine shops operated by the CSD are wiped down. Wiping removes any dust or other material, which could deteriorate or interfere with the proper and safe operation of the machines.  Lance Cleaner, an all-purpose cleaning solution, is utilized during machine wiping.  The solution is dispensed from trigger-spray bottles onto the surface of the machine.  Following use, the spent paper rags are drummed for disposal and the empty Lance Cleaner spray bottles are discarded in the regular trash. Non-empty bottles are returned to storage (e.g., janitors closet).

Wastewater is generated by the Machine Maintenance Operations. These include floor-cleaning water, steam clean area water and chip bin sump water.

Floor Cleaning Water

Floor cleaning water is generated from a number of sources, primarily by manual mopping and industrial floor sweeping. Mopping is performed to clean small areas. The Central Shops Division owns and operates two industrial floor cleaners, which wash and scrub the floor simultaneously. This equipment is used to clean larger areas.

Steam Cleaning Water

Various parts are steam cleaned in a bermed, roofed area located outside and immediately adjacent to Buildings 495 and 498. This activity generates wastewater within the berm from steam condensate and from any contained rainwater.

Chip Bin Sump Water

Chip bins containing metal cuttings and scraps are stored in an area outside Building 479.  The bins are located within a secondary containment area to collect any liquids which may leak from the bins.  Since the area is not roofed, any precipitation falling on the area is also contained. Water contained within the bermed area drains into a sump.

The floor cleaning and steam cleaning wastewaters are transferred to Building 495 and placed in the Water Eater evaporator. The Water Eater boils the wastewater, causing it to evaporate. A sludge remains as residual material. The vapor generated by the evaporator is vented outside the building. Sludge is removed from the evaporator and drummed for disposal as nonhazardous waste.

After discharging wastewater into the Water Eater, the mops and mop buckets utilized to clean the floors are rinsed in a janitorial sink. The sink is located in a closet which is utilized for the storage of cleaning supplies.  The rinse water discharges to the sanitary sewer system.  To trap any cuttings or other solids which may be in the rinse water, a screen is placed across the drain.  Following rinsing, any solids entrained in the screen are disposed of in the regular trash.

Regulatory Determination of Process Outputs
1.0
Cutter Grinding Room

The Cutter Grinding Room contains grinding machines which are utilized to sharpen blunt metal working machine cutters. Lubricant is applied to the cutters to aid in grinding. The lubricant vaporizes by being burned off during grinding, removed by the vacuum system, and conveyed along with the grinding dust through a bag house (2.0) to outside air.  Spent grinding wheels and other sharpening tools are discarded in regular trash.  Empty lubricant bottles are also discarded in the regular trash.
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	[image: image5.wmf]1.1
	Broken or worn tools, empty lubricant bottles
	Nonhazardous solid waste as determined by process knowledge
	Waste discarded in regular trash
	None


2.0
Bag House
The bag house is utilized to remove particulates (grinding dust and fumes) from the Cutter Grinding Room (1.0), which are collected by the vacuum system.  This unit contains vertically arranged filter bags.  Incoming air is directed into the open bottom end of the bags and passes through the bag fabric. The filtered exhaust is discharged to outside air.  Captured particulates are removed from the bag house by a shaker system and are discharged into a drum.  Periodically, this drum is emptied into a drum which is transferred to the WMF for disposal as nonhazardous waste.  When the bags are deemed too worn or “dirty” for use, they are discarded into the same drum as the dust.
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2.1
	Dust, spent filter bags
	Nonhazardous solid waste as determined by historic practice and sample analysis
	Waste drummed and sent to the WMF for disposal
	None

	2.[image: image7.wmf]2
	Air, fumes, fine particulates
	Nonhazardous emission as determined by process knowledge
	Waste discharged to outside air
	None


3.0
Machine Wiping
Machine wiping is periodically undertaken on the metal working machines. Lance Cleaner is dispensed from plastic trigger spray bottles onto the machine and wiped with paper rags. Empty spray bottles re-filled from bulk cleaner storage.  Spent paper rags are drummed for disposal.
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3.1
	Spent rags
	Nonhazardous solid waste as determined by process knowledge
	Waste is drummed and sent to the WMF for disposal
	None


4.0
Water Eater Evaporator
The Water Eater is utilized to evaporate wastewater generated in the machine shops. This wastewater is generated from mopping, floor sweeping, steam cleaning and the chip bin storage area (when contaminated with oils). In addition, other process waste streams, consisting of rinse water from cleaning of machine coolant reservoirs, spent water from the Electrical Discharge Machines, spent degreasing solutions and non-recyclable coolant are transferred to the Water Eater.  The wastewater is poured into the evaporator and reduced to a sludge by heating. The sludge is drummed and disposed of as nonhazardous waste.  Oil is periodically skimmed from the surface to the liquid for disposal as waste oil.  Vapors are vented through a duct to outside air.

A program was developed during calendar year 2001 to review products which are generated on-site which may be disposed of through the use of the water eater (i.e., non-hazardous oily waters).  These products are reviewed by the Environmental Compliance Representative and the Central Shops supervisor for appropriateness.
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4.1
	Water Eater exhaust vapors
	Nonhazardous vapors as determined by process knowledge
	Waste discharged through a duct to outside air
	None
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2
	Sludge
	Nonhazardous solid waste as determined by process knowledge and sample analysis
	Waste drummed and sent to the WMF for disposal
	None

	4. 3
	Waste oil
	Nonhazardous liquid waste as determined by process knowledge.
	Waste drummed and sent to the WMF for disposal.
	None


5.0
Floor Maintenance Equipment
Machine shop floors are periodically cleaned using mops or industrial floor cleaners. All wastewater from cleaning activities are transferred to Building 495 to be evaporated in the Water Eater (4.0).  Rinse water from mops and mop buckets is discharged to the water eater. A screen is used to trap cuttings or other solids.  This screen is removed and the solids are discarded in the regular trash (identical to 1.1) subsequent to mop and bucket rinsing.
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	5.1
	Mop and mop bucket rinse waters from janitor’s sink
	Nonhazardous liquid waste as determined by process knowledge
	Waste discharged through sink drain to the sanitary sewer system
	None

	5.2
	Wastewater from floor cleaning
	Nonhazardous liquid waste as determined by process knowledge
	Waste is transferred to the Water Eater for reduction
	None

	

5.3
	Solids from sink drain screen 
	Nonhazardous solid waste as determined by process knowledge
	Waste is discarded in the regular trash
	None


III.
Waste Minimization, Opportunities for Pollution Prevention

3.0
Metal Working Machines
Machine wiping is periodically undertaken on the machines using paper rags.  Spent paper rags are drummed for disposal.  Paper rags are typically combined with other solid waste and shipped off-site for landfilling or incineration.

Cloth rags can be laundered at an off-site facility and reused.  Cloth rags would be thoroughly cleaned for reuse with the exception of rags deemed too worn for laundering.  Those rags would be disposed of by the laundering facility in accordance with federal, state and local regulations.  Instituting a cloth rag supply and laundering program by an outside contractor could greatly reduce the quantity of paper rags disposed of off-site by incineration or landfill.

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.

 

Lance Cleaner is dispensed onto the machines from plastic trigger-spray bottles. When empty, these bottles are refilled from bulk storage.  It may be possible to order Lance Cleaner in concentrated form, to be mixed with water on-site, and then used to refill the smaller trigger-spray bottles. 

Bulk quantities are purchased when feasible and available.

4.0
Water Eater Evaporator
The Water Eater evaporator is utilized to reduce the wastewater generated by Machine Maintenance Operations. This wastewater includes chip bin sump water which may accumulate within the chip bin secondary containment area.


The installation of a roof over the chip bin storage area could greatly reduce the quantity of precipitation infiltration within the secondary containment area or chip bins.  The sides of the secondary containment area would be left open to avoid the accumulation of any vapors. 

Installing a roof over this area will reduce the quantity of wastewater transferred to the Water Eater.

Installation of a metal shed over the chip bin storage area was evaluated and was determined to be cost prohibitive (approximately $70,000).  Instead, good housekeeping measures were instituted to minimize the possibility of Blasocut entering into the sump area.  This rainwater is now visually inspected and, if oil-free, released to sanitary.

IV.
Assessment Prevention and Control

4.0
Water Eater Evaporator

The secondary containment surrounding the chip bin storage area has fissure cracks in the berm and a line crack at the floor base, minimizing the security of the containment.  It is recommended that an epoxy surface be applied to the inner surface of this containment area, thereby rendering the berm secure.

Water contained within the secondary containment area of the chip bins is transferred to the Water Eater evaporators.  Since the chip bin area is not housed beneath a roof, water due to precipitation can accumulate and overflow the secondary containment area causing an uncontrolled discharge to the environment.


It is recommended that an inspection program be instituted to visually check the liquid level within the secondary containment area periodically.  The inspection frequency should be determined based upon the total volume of the area and the amount of precipitation, which falls in the area. The time period should be conservative enough to account for major rain events.

An inspection and maintenance program for above ground containment at building 479 is in place, see Central Shops Standard Operating Procedure (SOP) 16.4.0, Pit/Containment Area Management, Inspection and Maintenance Procedure.
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