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BROOKHAVEN NATIONAL LABORATORY

PROCESS ASSESSMENT FORM

I.
General Information
	Process ID:
	CSD-132-MSO
PEP ID = 132

	Process Name:
	Machine Shop Operations

	Process Flow Diagrams:
	CSD-132-MSO-01 through 13

	Process Description:
	This process consists of the Machine Shop Operations for the BNL Central Shops Division.  The operations include the machining of various materials, bead blasting, welding and x-ray film developing. Various types of metalworking machines are utilized, including saws, grinders, sanders, drill presses, milling machines, lathes, and buffers.  The machining operations are located at the four main shops at the facility.

The environmental aspects associated with this process include: industrial waste generation, atmospheric discharges, liquid discharges and storage and use of chemicals.
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The subject areas associated with this process include: pollution prevention and waste minimization, spill response, storage and transfer of hazardous materials, hazardous waste management, industrial waste management, liquid effluents, non-radioactive airborne emissions, and facility use agreements.  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):
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	Point of Contact:
	T. Lambertson
	x3352
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II.
Detailed Process Descriptions and Waste Determination
The operations of the Central Shops Division (CSD) Machine Shop Operations have been organized into thirteen major process groups, identified as 1.0 through 13.0.  Each process group contains machines which have similar inputs and outputs (i.e., performs a similar function, generates similar waste streams). There are a total of 20 types of machine units, which are identified as 1.0 through 20.0. Process Flow Diagrams CSD-132-MSO-01 through CSD-132-MSO-13, provided in Attachment 1, graphically depict the process inputs and outputs for the major process groups comprising Machine Shop Operations.
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The Central Shops Division is a nonfunded, chargeback division at Brookhaven National Laboratory (BNL).  The various departments and divisions located throughout the BNL facility contract with the CSD to fabricate parts and equipment according to design specifications.  Materials are requisitioned by the CSD from the BNL Purchasing Department or directly from material suppliers.  The CSD performs most of the part fabrication in the machine shops, but occasionally utilizes outside contractors to perform work.

The CSD utilizes many different materials to fabricate parts depending upon part specifications, including carbon steel, tool steel, stainless steel (300s and 400s), aluminum, brass, copper, lead, bronze, titanium, fiberglass, plastic and wood (rarely).  Scrap metal and machine cuttings are segregated by material type and stored in designated chip bins for pick up by a NYS Part 360 permitted recycling contractor.  The CSD also has a storage area where reusable scraps of material are stored along with new and unused materials.

Chemicals utilized by the Central Shop Division are tracked using the BNL Chemical Management System (CMS). The CMS list of chemicals utilized for CSD operations is provided in the Laboratories Chemical Management System.
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The CSD operates four main machine shops.  The shops are located in Buildings 462, 473, and 479.  In addition, there is an x-ray photography and film processing area located in Building 208 which is utilized by the CSD to check for voids and weakness in materials and joints.
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Building 462 contains various metal and sheet metal working machines.  The metal working machines include spot welders, milling machines, drill presses, buffing wheels, sanders, grinders, lathes and saws.  Building 473 contains various metal working machines.  These machines include an Electron Beam Welder, as well as lathes, a sander, band saws, a drill press, grinders and milling machines.  In addition, the shop has a cleaning tank containing a petroleum solvent (A-515 LPS) used for degreasing.  Various materials, parts and tools are dipped or submerged into the solution.  This solution is changed-out approximately every 5 years.  Building 479 contains the larger metal working machines and a weld shop.  The metal working machines used in this building include lathes, saws, grinders, milling machines, drill presses, sanders, two EDM (see PAF #131) a tapper and a bead blaster.  The weld shop, located in the rear of the building, contains various welding stations and an Anderson Water Table.
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Process Flow Diagram – Electron Beam Welder
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In addition to the operations described above, in the rear of Building 462 is the “Hot” Metal Shop where radioactive equipment and parts are repaired and machined.  All scrap materials and cuttings generated in the “Hot” Metal Shop are returned to the department that ordered the part.  The CSD is not responsible for the handling and disposal of any machining wastes generated in this shop. All disposable personal protective equipment (PPE) (i.e., gloves) is screened for radiation.  If “hot,” the PPE is sent to the HWMF for disposal as low level radioactive waste.  If not “hot,” the PPE is discarded in the regular trash. All machines used in the “Hot” Metal Shop are connected to 2 sets of vacuum ducts, which collect vapors and dusts generated during machining.  The ductwork connects to 2 separate HEPA filter systems, one of which is serviced by Plant Engineering (PE) and monitored by the BNL Environmental Safety & Health (ES&H) Division.  The other is serviced by CSD personnel and is monitored by the ES&H Division.  Subsequent to passing through the filter, the air is released to outside ambient air.  The emission points (462-02) have been issued a permit by the New York State Department of Environmental Conservation. As the CSD is not responsible for managing any waste chips generated in the Hot Metal Shop (sent back to the requisitioner), it is not included in this PAF.  (Note: “Hot” Metal Shop is in the process of being shut down.)
A general description of the operating procedure for the machines is provided below.

The material or part to be used for fabrication is placed on a machine. Most machines require various lubricants (e.g., lubricating oil, spindle oil, etc.) in order to operate properly.  These oils are replenished and changed-out periodically. A tool (e.g., cutter, drill bit, saw blade, grinding wheel, etc.) is placed in the machine.  Any required cleaning agents, cutting oils, inks or dyes are applied to the material. On some machines, coolant is sprayed on the tool and the material to prevent the tool from overheating. On most machines utilizing coolant, the coolant does not vaporize, is recirculated and stored in a reservoir within the machine. Periodically, this coolant is removed from the machine, placed in 55-gallon drums and transferred to Building 495 for recycling.  Absorbent socks are placed around the base of machines, which leak coolant and/or oils. Rags are used to wipe any oils or chemicals from the machine and/or part. Certain machines, which generate dust and fumes during use, are connected to a vacuum duct, which draws air through a filter and discharges it to ambient or outside air.  When machining is complete, the finished part is delivered to the department which ordered it.  Any reusable material is returned to the material storage area.  Metal cuttings and scrap are transferred to the segregated chip bins for recycling. Worn machine tools are placed in the chip bins (if entirely metal) or discarded in regular trash (i.e., grinding or cutting wheels). Spent absorbent socks and paper rags are drummed and transported to the HWMF for disposal as industrial waste.

Regulatory Determination of Process Outputs

The equipment utilized in the CSD machine shops have been grouped into 13 process groups, which consist of 20 machine units.  Machines with similar inputs and outputs were grouped together in order to simplify the description of the units.  A detailed description of the units is presented below.
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This process group is organized based on the similarity of machine tools used and that no coolant or other oils are applied to the machine tool or part.  There are sanders and grinders in Group 1, which consists of grinders in Building 462, sander and  grinders in Building 473 and sanders and grinders in Building 479.  The sanders are utilized for smoothing rough edges of parts and the bench grinders are utilized to grind cutting tools and small parts.  The sanders utilize either sanding discs or sanding belts of various grits as the machine tool and the grinders utilize grinding wheels.  Dust resulting from the sanding and grinding operations is released to ambient air.   Broken or worn sanding discs/belts or grinding wheels are discarded in the regular trash.
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There are chop saws in Group 2, consisting of saws in Buildings 462 and 479. The chop saws are utilized to crosscut narrow parts.  The chop saws utilize circular abrasive wheels as the machine tool.  Metal chips resulting from the cutting operation are collected and placed in the segregated chip bins to be picked up for recycling by a contractor.   Broken or worn saw blades are discarded in the regular trash (identical to
[image: image1] 1.2).
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Group 3 consists of a bench grinder, which is located in Building 462.  The bench grinder is a small pedestal type model, which grinds materials utilizing grinding wheels of various grits as the machine tool.  Materials being ground are dipped in a small container of water to cool the material and the tool.  This water is left to evaporate (NOTE: this water should not be discharged to the sanitary sewer system).  Much of the dust resulting from grinding is collected in the machine by a filter.  The dust, along with any spent filters, is discarded in the regular trash.  Broken or worn grinding wheels are discarded in the regular trash (identical to 1.2).
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	Non-hazardous liquid waste/historic practice
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	None


*Sample collected on 3/28/00 and analyzed for Cr+ by H2M Labs (COC=6535 / ASL # = 20033005) – results (6535-002) indicate bench grinder dust to be non-hazardous.
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This process group is organized based on the type of cutting tools used (metal) and the use of a liquid coolant. There are drill presses, milling machines, lathes and saws in Group 4  The drill presses are utilized to drill holes in parts, while the milling machines are utilized to cut materials into desired part shapes or to cut grooves in the part.  Lathes are utilized to cut cylindrical parts while the saws are utilized to straight cut materials.  Different kinds of saws are utilized including band saws, table saws and Do-All saws. The machine tools utilized consist of metal drill bits (drill presses), metal cutters (milling machines and lathes) and metal saw blades.  Coolant is applied to the material and machine tool during use to prevent the tool from overheating.  Coolant is either manually sprayed on the tool prior to use from plastic containers or is applied from a machine-mounted reservoir.  Some of the coolant vaporizes during use and must be replenished.  Following machining, the coolant is wiped from the machine and the part using paper rags.  Absorbent socks are placed around the base of the milling machines, lathes and saws to contain any liquids, which may leak from these machines.  Coolant used on the milling machines, lathes and saws is recycled and stored in the machine’s reservoir.  Periodically, the coolant is removed from the reservoirs and transferred to Building 495 for recycling to remove fine particles and tramp oil (see PAF #135 - Tramp oil consists of used oils which contain contaminants such as particulates). After recycling, the coolant is returned to the machine shops for reuse.  Metal chips and rejected parts are placed in the segregated chip bins to be recycled  along with any broken or worn tools (identical to 2.1).  Any reusable material is returned to material storage for reuse.  The machined part is sprayed with a biodegradable cleaner (e.g., LPS Precision Clean) and wiped with a paper rag to remove any residual coolant.  Used paper rags and absorbent socks are stored in drums, which are transferred to the HWMF for disposal as industrial waste.
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	Waste Handling
	Corrective Action Required
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	Oily paper rags and absorbent socks
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	None
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4.5
	Coolant
	Non-hazardous waste as determined by process knowledge
	Coolant is periodically transferred to Building 495 for on-site recycling
	None
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The large grinders, some of which are referred to as Mattison grinders, are utilized to grind large pieces of material.  There are large grinders in Group 5, located in Buildings 462, 473 479.  The large grinders utilize grinding wheels of various grits as the machine tool.  The machines are periodically lubricated with spindle oil and other lubricating oils to keep them running in good condition.  Coolant is sprayed on the part being machined and the tool while the machine is running to prevent the tool and part from overheating.  The coolant is stored in a reservoir below the grinding area and is recycled in the process.  However, some of the coolant vaporizes during use (identical to 4.3) and must be replenished. To remove grinding dust, oils and fiberglass from the used coolant, a paper filter is placed over the reservoir. After grinding fiberglass parts, and prior to utilizing the grinder to grind metal parts, oils and fiberglass are removed from the reservoir filter paper with a vacuum (6.0).  Grinding dust from metal parts is combined with the waste from the Anderson Water Table (13.0) in a drum and transferred to the HWMF for disposal. Due to high levels of chromium in stainless steel, a sample of the drummed material has been collected and analyzed to characterize the waste for appropriate off-site disposal – results indicate non-hazardous. Spent filter paper is also discarded with the grinding dust. The filtered coolant eventually becomes contaminated with tramp oils, grinding stones and bonding agent.  Accordingly, the coolant is periodically removed from the machine reservoir and sent to Building 495 for recycling (identical to 4.4).  Recycled coolant is delivered back to the machine shops for reuse.  Following grinding of a part, the grinder and part are wiped with paper rags to remove any liquids.  A biodegradable-cleaning agent (e.g., LPS Precision Clean) is sprayed onto the parts to remove any residual liquids and is wiped clean with paper rags. Absorbent socks are also placed around the base of the grinders to catch any liquids, which may leak from the machine.  Spent absorbent socks and paper rags are stored in drums, which are transferred to the HWMF for disposal as industrial waste (identical to 4.1). 
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5.3
	Coolant
	Non-hazardous waste as determined by process knowledge
	Coolant is periodically transferred to Building 495 for on-site recycling
	None

	5.4
	Metal grinding dust and spent filter paper
	Non-hazardous solid waste based on June 1997 laboratory analysis*
	Waste is combined with the fine slag and metal sludge from the Anderson Water Table (13.0) and transferred to the HWMF for disposal
	None


*If material mix changes significantly, collect sample of combined grinding waste from large 'Madison' grinders and analyze for chromium to characterize the waste for appropriate off-site disposal.  Memo sent to T. Lambertson, reminding him of this condition and requested that the memo be placed with their copy of the PEP, so it will be reviewed at least annually.  A copy of the memo is in the PEP file.

6.0
Vacuuming of Coolant Reservoir
During use of the large grinders (5.0), grinding dust, oils and fiberglass become entrained in the filter paper located above the coolant reservoir.  The filter paper is placed into the drum containing paper oily rags.  The reservoir is vacuumed to remove tramp oils.  The oil is transferred to a drum for disposal.

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

	6.1
	Paper filter with grinding dust, oils and fiberglass
	Non-hazardous solid waste as determined by process knowledge
	Waste is drummed and sent to the HWMF for disposal as industrial waste
	None


Group 6
7.0
Buffers, Sanders and Table Saw

This process group is organized based on the use of particulate control equipment and that no coolant is used on the machines.  These are buffers, sanders and a table saw in Group 6, located in Building 462.  The buffer is utilized to polish machined metals.  The sanders are utilized to smooth rough part edges.  The table saw is utilized to straight cut materials.  The machine tools utilized are a cloth wheel for the buffer, sanding discs and belts of various grits for the sanders and circular saw blades for the table saw.  During use, dust and cuttings are removed by vacuum filters (8.0). Any broken or worn tools are discarded in the regular trash.  Paper rags are utilized to wipe the finished parts and machines. Used paper rags are stored in drums, which are transferred to the HWMF for disposal as industrial waste (identical to 4.1).

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

	7.1
	Broken or worn tools
	Non-hazardous solid waste as determined by process knowledge
	Waste is discarded in the regular trash
	None

	7.2
	Spent paper rags
	Non-hazardous solid waste as determined by process knowledge
	Waste is drummed and sent to the HWMF for disposal as industrial waste
	None


8.0
Vacuum Filter
Vacuum filters are utilized in conjunction with the sanders, table saw and one of the buffers used in Building 462 (Unit 7.0) to remove dusts generated during machining.  The dust-laden air is passed through a filter, which removes the dust.  The filtered air is discharged to the ambient air.  At the other buffer located in Building 462, most of the dust generated during buffing is collected in the machine by a filter. The dust collected from these operations, along with any spent filters, is stored in drums which are transferred to the HWMF for disposal as industrial waste.

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

	8.1
	Spent filters and dust
	Non-hazardous solid waste as determined by process knowledge*
	Waste is drummed and sent to the HWMF for disposal as industrial waste
	None

	8.2
	Vacuum exhaust air with some particulates
	Non-hazardous air emissions as determined by process knowledge
	Waste is released to ambient air
	None


*Sample collected on 3/28/00 and analyzed for Cr+ by H2M Labs (COC=6535 / ASL # = 20033005) – results (6535-003) indicate sander/buffer vacuum filter dust to be non-hazardous.

Group 8


11.0
CNC Milling Machines and Bridgeports

This process group is organized based on the type of cutting tools used (metal), the use of recycled liquid coolant and the use of bag filters to control particulates. There are CNC milling machines and Bridgeports in Group 8, all of which are located in Building 479.  The CNC milling machines are utilized to cut materials into desired part shapes as well as to cut grooves in material.  The Bridgeports are milling machines with the cutting tool mounted in the vertical axis.  The Bridgeports are utilized for the same function as the CNC milling machines. The CNC milling machines and Bridgeports utilize metallic cutters as the machine tool.  These tools are resharpened in the Cutter Grinding Room when blunt.  The machines are periodically lubricated with oil to keep them running in good condition.  Coolant is sprayed onto the material and the tool while the machine is running to prevent the tool from overheating.  Some of the coolant vaporizes during use and is replenished.  Vaporized coolant and any material dust is picked-up by the vacuum system and directed through a bag filter (12.0) to remove particulates.  Following use, the metal cuttings are placed in the segregated chip bins to await pick-up for recycling (identical to 2.1). The coolant eventually becomes contaminated with fine particulates and tramp oils.  Since these materials must be removed, the coolant is periodically withdrawn from the machine reservoir and transferred to Building 495 for recycling (identical to 4.4). Recycled coolant is delivered back to the machine shops for reuse.

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

	11.1
	Metal chips
	Non-hazardous solid waste as determined by process knowledge
	Waste is placed in segregated chip bins for off-site recycling
	None

	11.2
	Coolant
	Non-hazardous waste as determined by process knowledge
	Coolant is periodically transferred to Building 495 for on-site recycling
	None


12.0
Bag Filter
The bag filter is used in conjunction with the CNC milling machines and Bridgeports (Unit 11.0).  Any dust or vaporized coolant produced by the CNC milling machines or Bridgeports (11.0) is collected by the vacuum system and directed through a bag filter.  The bag filter removes most of the particulates from the air stream.  The bag filter exhaust air is released to ambient air (identical to 10.2).  The captured particulates are drummed and transferred to the HWMF for disposal (identical to 10.1).  Periodically, worn or dirty filter bags are replaced.  The spent bags are placed in the same drum with collected particulates.

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

	12.1
	Spent filter bags and dust
	Non-hazardous solid waste as determined by process knowledge*
	Waste is drummed and sent to the HWMF for disposal as industrial waste
	None

	12.2
	Air with vaporized coolant and particulates
	Non-hazardous vapors as determined by process knowledge
	Waste is released to outside air
	None


*Sample collected on 3/28/00 and analyzed for Cr+ by H2M Labs (COC=6535 / ASL # = 20033005) – results (6535-004) indicate machine dust to be non-hazardous.

Group 9

13.0
Anderson Water Table (For Oxy Fuel & Water Jet Cutting)
The Anderson Water Table located in Building 479 is utilized to cut large pieces of material. This machine operates by cutting certain material with a plasma torch while the material is submerged beneath water and using an oxyfuel or water jet torch on other types of material.  The water used in the process is contained in a closed system within the Anderson Water Table, which consists of a filter (14.0.  The table is used for storage of water until it is needed.  During cutting, fumes are removed from the area by a vacuum filter (15.0).  Following cutting, any reusable pieces of cut material are returned to material storage for reuse.  Large pieces of metal slag are placed in the segregated chip bins to be picked up for recycling along with any rejected metal.  The fine slag and sludge is combined with the grinding fines from the large grinding machines (5.0) and sludge garnet and spent filters from the water filter (14.0) within drums which are transferred to the HWMF for disposal.  Due to high levels of chromium in stainless steel, a sample of the drummed material will be analyzed to characterize the waste for appropriate off-site disposal.

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

	13.1
	Large slag and unusable material
	Non-hazardous solid waste as determined by process knowledge
	Waste is placed in segregated chip bins for off-site recycling
	None

	13.2
	Fine slag
	Non-hazardous solid waste based on June 1997 laboratory analysis*
	Waste is combined with sludge from the water filter (14.0) and dust from the large grinders (5.0) and sent to the HWMF for disposal
	None


* If the material mix on water table changes significantly, collect sample of combined waste and analyze to characterize the waste for appropriate off-site disposal.  Memo sent to T. Lambertson, reminding him of this condition and requested that the memo be placed with their copy of the PEP, so it will be reviewed at least annually.  A copy of the memo is in the PEP file.

14.0
Water Filter
After draining the Anderson Water Table (13.0), the water flows through the filter, which removes particulates, or sludge, which may be entrained in the water.  The sludge and spent filters are combined with the grinding fines from the large grinding machines (5.0) and fine slag from the Anderson Water Table (13.0) within drums which are transferred to the HWMF for disposal.  Due to high levels of chromium in stainless steel, a sample of the drummed material will be analyzed to characterize the waste for appropriate off-site disposal. After flowing through the filter, the water is stored in the table.

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

	14.1
	Sludge and spent filters
	Non-hazardous solid waste as determined by process knowledge*
	Waste is combined with the fine slag from the Anderson Water Table (13.0) and dust from the large grinders (5.0) and sent to the HWMF for disposal
	None


*Sample collected on 3/28/00 and analyzed for Cr+ by H2M Labs (COC=6535 / ASL # = 20033005) – results (6535-005) indicate Anderson Water Table sludge to be non-hazardous.

15.0
Vacuum Filter
There are a number of vacuum filters located in the weld shop. In addition to being used in other weld shop operations (20.0), one of the vacuum filters is utilized in conjunction with the Anderson Water Table (13.0).  A duct located above the cutter head collects fumes which are directed to the filter.  The vacuum filter has additional ducts, which collect fumes from the welding operations (20.0) undertaken in the same area.  The fumes pass through the filter, which removes any particulates from the air stream.  The filtered air is discharged to ambient air.  Recovered particulates, along with spent filters, are discarded as regular trash.

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

	15.1
	Spent filters and particulates
	Non-hazardous solid waste as determined by process knowledge*
	Waste is discarded in the regular trash
	None

	15.2
	Air with some particulates
	Non-hazardous vapors as determined by process knowledge
	Waste is released to ambient air
	None


* Sample collected on 3/28/00 and analyzed for Cr+, Ag, Pb by H2M Labs (COC=6535 / ASL # = 20033005) – results (6535-006) indicate Torit Filter to be non-hazardous.

Group 10

16.0
Electron Beam Welder
The electron beam welder is utilized to weld dissimilar metals.  The electron beam welder is located in Building 473.  Parts to be welded are first cleaned using various solvents and acids under a hood located in the same room. The cleaned parts are placed in the vacuum chamber of the electron beam welder.  The chamber is evacuated by a vacuum pump.  After welding is complete, the parts are wiped with paper rags.  The vacuum pump utilizes oil, which is periodically changed.  Spent vacuum pump oil is transferred to the waste oil drum in Building 495.  When full, the waste oil drum is transferred to the HWMF for disposal as industrial waste.  The diffusion pump gets cooled with potable water.  The cooling water for the diffusion pump goes through a single pass and gets discharged to the sanitary sewer system.  Blow-by oil is collected and drummed for disposal.  Evacuated air along with vaporized vacuum pump oil is discharged to outside air through a stack. Any oil-contaminated paper rags are drummed and sent to the HWMF for disposal as industrial waste.  All other paper rags are discarded in the regular trash with any disposable gloves.

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

	16.1
	Spent oily paper rags
	Non-hazardous solid waste as determined by process knowledge
	Waste is drummed and sent to the HWMF for disposal as industrial waste
	None

	16.2
	Vacuum pump condensate
	Non-hazardous liquid waste as determined by process knowledge
	Waste is discharged to the sanitary sewer system
	None

	16.3
	Spent vacuum pump and blow-by oil
	Non-hazardous waste as determined by process knowledge
	Waste is transferred to Building 495 and drummed, and then transferred to the HWMF for disposal as industrial waste
	None

	16.4
	Spent paper rags and gloves
	Non-hazardous solid waste as determined by process knowledge
	Waste is discarded in the regular trash
	None

	16.5
	Single pass cooling water from diffusion pump
	Non-contact potable water
	Sent to sanitary sewer
	None

	16.6
	Evacuated air from the vacuum chamber and vaporized vacuum pump oil
	Non-hazardous emission as determined by process knowledge
	Air is ducted through the roof and released to outside air
	None


Group 11

17.0
Bead Blaster
The bead blaster is utilized to remove the caste from wire EDM’s parts (see PAF #131) and removal of aluminum oxide from aluminum parts. (NOTE: This bead blaster is not used to remove rust and/or paint.)  It is located in Building 479.  The bead blaster is a fully enclosed booth in which the part to be bead blasted is placed.  Once in the booth, the part is sprayed with an air stream containing small glass beads, which contact the part.  After impacting the part, the air stream and some of the glass beads are collected by a bag filter (18.0).  The remaining glass beads settle in the bottom of the booth.  The glass beads removed from the bottom of the booth are reused or discarded in the regular trash (depending upon condition).

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

	17.1
	Spent glass beads
	Non-hazardous solid waste as determined by process knowledge
	Waste is discarded in the regular trash
	None


18.0
Bag Filter
The bag filter is used in conjunction with the bead blaster (17.0).  After passing through the bead blaster booth, the air stream containing glass beads enters the bag filter.  The air stream is directed into the open end of the bag, which is hung upside down.  The air moves through the bag and is discharged to ambient air.  The glass beads are contained by the bag fabric and discharged by gravity through the open end of the bag into a collection tray.  Periodically, the tray is emptied and the beads are either reused or discarded in the regular trash, depending upon their condition.  The bag is replaced when it is determined to be too worn or dirty to work properly. Spent bags are discarded in the regular trash.

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

	17.1
	Spent glass beads
	Non-hazardous solid waste as determined by process knowledge
	Waste is discarded in the regular trash
	None

	18.1
	Spent filter bags
	Non-hazardous solid waste as determined by process knowledge
	Waste is discarded in the regulator trash
	None

	18.2
	Air with fine particulates
	Non-hazardous emission as determined by process knowledge
	Waste is released to ambient air
	None


Group 12

19.0
X-ray Film Processor

Note: During fiscal year 2003, this will be relocated to Building 462.

In order to check for voids and/or weakness in the materials and joints of parts fabricated by the CSD, some of the parts are photographed with a x-ray camera located in Building 208.  To photograph a part, x-ray film is positioned below the area of the part to be inspected.  The x‑rays pass through the part and create a latent image on the film.  When complete, the film is removed and taken to the x-ray film room (dark room).  This room contains a x-ray film processor, an exhaust hood and a sink. 

The x-ray film processor is utilized to develop the latent image on the film into a negative.  The processor operates by passing the film through baths, which contain developer, fixer and deionized rinse, water.  The film passes through each of these baths on rollers and emerges at the opposite end of the processor as a negative.  The negative is then placed on a light table to inspect the image for indications of voids and/or weaknesses in the material and/or joints of the part.

The processor utilizes developer, fixer and deionized rinse water, which are kept in separate reservoirs within the processor.  During processing, a vent is placed over the top of the processor to exhaust any vapors produced.  The vapors are directed into the exhaust hood located in the room and discharged to outside air.  When spent, the developer and fixer are emptied into separate carboys, which are transferred to the HWMF for disposal as hazardous waste.  The contents of the deionized water reservoir are discharged to the sanitary sewer system.  Periodically, the rollers within the processor are removed and rinsed in the sink to remove any sludge, which may accumulate during normal operation.  This rinse water is discharged through the sink drain to the sanitary sewer system.

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

	19.1
	Photographic waste (spent developer and fixer)
	Hazardous liquid waste based on chemical MSDS
	Waste is sent to the HWMF for disposal as hazardous waste
	None

	19.2
	Spent deionized rinse water and rinse water due to roller cleaning
	Non-hazardous liquid waste as determined by process knowledge*
	Waste is discharged to the sanitary sewer system
	None

	19.3
	Air with processing chemical vapors
	Non-hazardous emission as determined by process knowledge
	Vapors are released to outside air 
	None

	19.4
	Lead film sheets
	N/A
	Waste is stored in the x-ray processing room
	None


* Sample collected on 3/28/00 and analyzed for Ag by H2M Labs (COC=6535 / ASL # = 20033005) – results (6535-007) indicate x-ray film rinse water to be non-hazardous.

Group 13

20.0
Weld Shop
The weld shop consists of various stations where welding, soldering and torch cutting operations are performed.  The weld shop is located in the rear of Building 479 and includes the Heavy Fabrication Area and the Clean Room.  Various types of welds are performed, primarily gas tungsten and flux core arc welding.  Welding rods are consumed during the welding process. Spent welding rods are discarded in the regular trash. Fluxes are used in soldering operations, which are burned off. Each welding station utilizes a vacuum filter (15.0) to remove fumes. There are a total of 9 vacuum filter systems in the weld shop. The fumes pass through the vacuum filter, which removes particulates from the air stream.  The vacuum filter exhaust is discharged to ambient air.  Spent filters and collected particulates are discarded in the regular trash.  Various types of gases are used in welding and torch cutting operations conducted in the weld shop, including carbon dioxide, argon, oxygen, acetylene and propylene.  These gases are supplied from compressed gas cylinders, which are returned to the supplier when empty.  Occasionally, finished parts are wiped with paper rags containing a cleaning solution.  Spent paper rags are discarded in the regular trash.  Any empty cleaning solution containers (i.e., LPS Precision Clean) are also discarded in the regular trash.

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

	20.1
	Spent welding rods, paper rags, empty containers of flux and cleaners
	Non-hazardous solid waste as determined by process knowledge
	Waste is discarded in the regular trash
	None

	15.1
	Spent filters with particulates
	Non-hazardous solid waste as determined by process knowledge
	Waste is discarded in the regular trash
	None

	15.2
	Air with fine particulates
	Non-hazardous emission as determined by process knowledge
	Air and particulates are discharged to ambient air
	None


III.
Waste Minimization, Opportunity for Pollution Prevention
4.0, 5.0, 6.0, 8.0, 10.0 and 18.0  Various Machines
Various machines utilize paper rags (4.1) to clean finished parts and machines to remove coolant, lubricating oils and other liquids, which may be present.  Absorbent socks (4.1) are placed around some machines to contain and soak-up liquids which may leak during normal machine operation. After use, paper rags and absorbent socks are stored in drums, which are transferred to the HWMF for disposal.  The paper rags and absorbent socks are shipped off-site for disposal, typically by landfilling or incineration, depending on the type of material being shipped with the rags/rolls.  Approximately 2,100 pounds of oil contaminated paper rags and absorbent socks combined were generated by the CSD in 1997.

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 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 5/4/00, the ECR team evaluated this option.  Based on life-cycle assessment risk/benefit considerations, they concluded that laundering was not a preferred option for reducing this waste stream.

Installing a spill mat underneath a machine or a spill berm around the machine will contain any spilled liquids.  Liquids can then be vacuumed from the spill mat or berm and deposited into a drum and transferred to Building 495 for recycling (if the liquid consists primarily of coolant) or disposed in the Water Eater.  This could minimize or eliminate the need to use absorbent socks.  Alternatively, a cyclone wringer device could be used at the facility.  The device spin dries the absorbent materials to remove up to 90% of the absorbed liquids, allowing the absorbent materials to be re-used up to five times.  

Student interns with the Suffolk County Water Authority Pollution Prevention Program prepared a report titled “Pollution Prevention and Waste Minimization Audit for Brookhaven National Laboratory, Central Shop Division” (November 1997) which presents a description of the pollution prevention opportunities discussed above and provides a cost analysis for each option.

Completed – Spill mats and sausage pigs are being used.

Many of the machining operations throughout the CSD utilize chemicals or cleaners, which are dispensed from aerosol, spray cans.  When empty, the cans are discarded in the regular trash.  It may be possible to order these chemicals and cleaners in larger bulk sizes, which could then be used to fill trigger spray bottles.  In addition, water-based cleaners could be purchased in concentrated form and diluted with water on-site.  Chemicals and cleaners purchased in bulk form would reduce the quantity of aerosol spray cans being discarded and eliminate the disposal problems created by disposing of empty and non-empty aerosol cans. The “Process Waste Opportunity Assessment of the Aerosol Spray Can Waste Stream” (September 1996), prepared by Dvirka and Bartilucci Consulting Engineers, presents further information on the pollution prevention alternatives for the aerosol can waste stream.

PPM evaluates the use of cleaners and recommends bulk purchases when appropriate.  Central shops uses small amounts of cleaners  (such as LPS) and bulk purchasing is not advisable due to the low usage.

Machines Utilizing Blasocut Coolant

Various machines within the CSD machine shops utilize Blasocut 2000 Universal coolant.  This is a water soluble, chlorinated, mineral oil-based cutting fluid. 

An alternative fluid is available which is manufactured by the same company, Blaser Swisslube, Inc.  The fluid is a water-miscible high-performance cutting fluid based on a natural ester (vegetable ester-based), known as Vasco 1000.  The base oil consists of fully refined rape seed oil of foodstuff quality.  The vegetable oil-based metalworking fluid is superior to the mineral oil-based fluids (Blasocut 2000 Universal) for several reasons.  The vegetable oil-based fluid is polar which creates better adhesion to the metal or material being cut.  This results in better lubrication, which allows higher cutting speeds and longer tool life.  Another benefit is that since Vasco 1000 provides better lubrication, less coolant has to be applied.  Also, the properties of the fluid reduce the quantity of coolant, which is vaporized.  The fluid lasts up to 30% longer than traditional mineral oil-based fluids.

The disadvantage of Vasco 1000 is that the manufacturer states that it must be replaced approximately every six months. However, some customers have reported using Vasco 1000 for up to 15 months  In contrast, the Blasocut 2000 Universal can be used indefinitely with recycling and replenishment.

The manufacturer has recommended contacting the local distributor (Trinity Industrial, Farmingdale, NY) to determine if conversion to Vasco 1000 would be suitable to the CSDs metalworking requirements.

Substituting the Blasocut 2000 Universal coolant with Vasco 1000 may reduce the quantity of lubricant required to be applied to parts.

Subsequent to this recommendation, Central Shops management contacted the engineering staff of  Blaser Swiss Lube on  November 16, 1998.  Per this discussion with Blaser Swiss Lube, it was concluded that the Central Shop should continue using the Blasocut 2000 coolant. 

16.0 Electron Beam Welder


The diffusion pump on the electron beam welder uses potable water for single pass (non-contact) cooling of the pump.  The water flows through external cooling coils on the pump and is then discharged to the sanitary sewer.  The shop should look into the economic feasibility of either reusing this water elsewhere or installing a closed loop cooling system.  


A closed loop system has been acquired and was installed during the EBW upgrade during the summer of 2001.

IV.
Assessment Prevention and Control
Machines Utilizing Oils
Various machines in the machine shops utilize oils in order to work properly, including coolant, lubricating oil and spindle oil.  Most of these oils reside in a reservoir within the machine.  If one of these reservoirs were to leak or fail, fluid could discharge to the environment.  The machine shop buildings are not designed to provide secondary containment in the event of a spill.  Therefore, any fluid spilled on the floor could potentially discharge through a doorway or crack in the building floor to the environment.

It is recommended that spill mats or spill berms be installed under any machine in the machine shop, which uses any of these fluids.  Spill berms would be installed around the base of heavy machines rather than trying to place spill mats underneath these units.  Installation of either of these two options would contain any spills, which may occur.  From the spill mat or berm, the spilled fluid could be transferred to a drum for disposal in the Water Eater or sent to Building 495 for recycling (only if the majority of the spilled fluid is coolant).

Spill mats have been purchased and are being used.

Machines Utilizing Blasocut Coolant
Various machines within the CSD utilize Blasocut 2000 Universal coolant, which is a water soluble, chlorinated, mineral oil-based cutting fluid.

The feasibility of substituting a vegetable oil-based cutting fluid should be investigated.  An alternative fluid is available, known as Vasco 1000, which is manufactured by Blaser Swisslube.  This product is less hazardous to human health and the environment than the Blasocut 2000 Universal coolant.  In addition, due to the properties of Vasco 1000, less coolant is vaporized to the ambient air than with the mineral oil-based coolant.

A disadvantage is that when the fluid is changed-out, the machine must be cleaned with Blasocut Cleaner (a disinfectant cleaner).  This creates an additional (one-time) waste stream. If the use of Vasco 1000 is implemented, the Coolant Recycling Operation could be shut down.  This would eliminate the potential spill hazards associated with transporting containers of spent coolant to Building 495. 

Implementing the use of Vasco 1000 in place of Blasocut 2000 Universal could reduce the risk of contamination to the environment and also produce a safer and healthier workplace.

Subsequent to this recommendation, Central Shops management contacted the engineering staff of  Blaser Swiss Lube on  November 16, 1998.  Per this discussion with the engineering staff, it was concluded that the Central Shop should continue using the Blasocut 2000 coolant. 

3.0
Group 3 - Bench Grinders

The bench grinder operation in Building 462 utilizes water from a cup to cool the part and the grinding wheel.  This is accomplished by dipping the part into the water prior to and during machining.  This water, which collects particulates from the grinding wheel and parts, is left to evaporate to the atmosphere.  (NOTE: This water should not be directed to the sanitary sewer.) 

Bench grinder cooling water is left to evaporate.

19.0
Group 12 - X-ray Film Processor
Boxes of x-ray film are stored within the x-ray processor room.  When empty, these boxes are discarded in the regular trash.  These boxes contain sheets of paperboard coated with a thin layer of lead which prevent the film from being exposed by the environment.  Currently, these sheets are being stacked in the x-ray film processor room. 


If discarded, they may have to be disposed of as hazardous waste (a test of the material should be performed to confirm this).  Therefore, it is recommended that a study be performed to determine if the lead sheets could be recycled off-site, reused at BNL or returned to the manufacturer. If it is determined that the lead sheets are to be disposed of as hazardous waste, a bin should be placed within the room where the lead sheets can be stored prior to pick-up and transportation to the HWMF for disposal.  Lead sheets are reused in-house and then recycled.
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Central Shops Division – Machine Shop Operations



Process Flow Diagram – Weld Shop
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Process Flow Diagram – Drill Presses, Milling Machines,
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Process Flow Diagram – CNC Milling Machines and Bridgeports
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Central Shops Division – Machine Shop Operations



Process Flow Diagram – Anderson Water Table
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Central Shops Division – Machine Shop Operations



Process Flow Diagram – Large Grinders
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Process Flow Diagram – Buffers, Sanders and
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