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FACT SHEET FOR JEWELRY MANUFACTURING FACILITIES

This fact sheet is provided by the New Mexico Environment Department’s (NMED) Hazardous Waste Bureau (HWB) to provide regulatory guidance for the manufacturers of jewelry.

Jewelry manufacturers generate a variety of hazardous wastes in their operations. Common hazardous wastes are:

* spent stripping solutions that contain free cyanide and cyanide complexes

* sulfur and chlorine compounds that are released as gases

* spent plating baths and concentrated rinse waters

* acid and alkaline cleaning solutions

* chlorinated solvents

* cadmium fumes

* chlorofluorocarbons (CFCs)

* obsolete stock

* spills

Wastes are hazardous if they are either a listed or a characteristic waste. The listed wastes are literally lists of over 400 chemicals that EPA has decided are hazardous. There are also acutely hazardous wastes that are very dangerous even in extremely low quantities.

Wastes may also be hazardous if they meet the criteria of a hazardous characteristic. The four characteristics are ignitable, corrosive, reactive or toxic. Ignitable wastes are those that have a flash point below 140F, for example many solvents are in this category. Corrosive wastes are those wastes that have a pH of less than or equal to 2 or greater than or equal to 12.5. Acid baths and caustic baths usually are corrosive. Reactive wastes are unstable and explode or produce toxic fumes, gases, and vapors when mixed with water or under other conditions such as heat or pressure. Cyanides or sulfide bearing wastes are in this category. Toxic wastes are harmful or fatal when ingested or absorbed, or when toxic chemicals leach into the soil or ground water when disposed of on land. Heavy metals such as cadmium, lead, or mercury meet this criteria.

Once you have determined which of your wastes are hazardous, then you must determine how much you generate per month.

If you generate less than 220 pounds per month of hazardous waste your business is a Conditionally Exempt Small Quantity Generator (CESQG). Acutely hazardous waste is a special category and you must generate less than 1 kilogram or 2.2 pounds per month of acute waste such as cyanide plating solution to remain CESQG. CESQG businesses are exempt from most of the Hazardous Waste regulations, although hazardous wastes must still be handled correctly.  Tracking of the waste using a manifest is not required. If the local landfill will accept the waste, it can go there. Landfills do not allow “free liquids”. If this waste is poured into a paint filter, and liquid runs out of the bottom of the filter within 5 minutes, it has free liquids. The landfill may not allow the hazardous waste to be disposed there even if it is a solid. Contact your local landfill to find out.

Small Quantity Generators (SQG) those that generate between 220 pounds and 2,200 pounds of hazardous waste per month and Large Quantity Generators (LQG) those that generate more than 2,200 pounds of hazardous waste per month must either handle the waste including precious metal waste as a hazardous waste or send it to be recycled. A facility that generates more than 1 kilogram or 2.2 pounds of a special category of waste called “acute hazardous waste” is a LQG. Cyanide plating wastes will undoubtedly put jewelry platers in this category. Since most of the metals used in making jewelry are a valuable commodity most facilities will recycle the waste with metals in it. In addition to the acids and cyanide solution the plating liquids and rinse waters will become contaminated with the metals from the jewelry pieces. Hazardous Waste generation fees should be paid to the state of New Mexico if your company is in either one of these two categories. Registered hazardous waste haulers should be used to ship the waste. Onsite treatment of hazardous wastes requires a Hazardous Waste Permit.

Hazardous waste cannot be held on site any longer than 90 days for LQGs or 180 days for SQGs.

Generators of recyclable materials from which precious metals (gold, silver, platinum, palladium, iridium, osmium, rhodium, ruthenium, or any combination of these) are reclaimed, such as plating baths, plating rinses, stripping solutions, and grinding dust are exempt from most of the regulations. Generators have to comply with 40 CFR 266.70 Subpart F and all applicable provisions of Part 270 the permitting requirements.

40 CFR 266.70 states that persons who generate, transport, or store recyclable materials regulated under this subpart must:

*
have an EPA ID number, using Notification form specified under section 3010 of RCRA,

*
have a manifest for tracking the disposal, recycling, storage, and transportation of these materials,

*
have documents to demonstrate that they are not accumulating these materials speculatively. This means that quantities of these metals are not held in the hopes that the market price for the metal will increase.

RECOMMENDED BEST MANAGEMENT PRACTICES
*
Conduct an environmental audit to assess compliance with the regulations. The Technical Assistance section of the Hazardous Waste Bureau will do this free of charge and it will include 6 months amnesty from enforcement if problems are found.

*
Newly delivered materials should be inspected to determine if it is fit to use or is off specification. Also check the containers to be sure they are not leaking or damaged. Refuse the delivery of problem material so that you don’t increase your hazardous waste.

*
Label all materials clearly with their expiration date, this way the oldest stock can be used first so that containers do not deteriorate, product does not outlive its useful shelf life and become a hazardous waste.

*
Store hazardous and non-hazardous materials separately to reduce the risk of an increase in hazardous waste generation due to leaking containers and cross contamination.

*
Do not stack containers higher than 2 high or in such a manner as to tip over, tear, puncture, or break. Be sure the containers are closed.

*
Routine inspections of the production, storage, and waste treatment areas should be conducted on a daily basis to identify leaks and spills. Keep an emergency plan available and train your employees in its use.

*
The substitution of bright or de-ox alloys may allow you to reduce or eliminate the use of certain chemicals such as Tripoli compounds or cyanide, thereby reducing the hazardous waste generation.

*
Replacing hydrofluoric acid with dilute hydrochloric acid is a much safer technique for cleaning the investment from the casting.

*
Replace cyanide-stripping techniques with non-cyanide practices such as electro-stripping. Cyanide is an acutely toxic compound, can easily cause fatalities and must undergo expensive treatment before disposal.

*
Tripoli polishing compounds contain silica particles that have been linked to respiratory problems in workers. Non-silica compounds are available and/or dust collection devices should be used.

*
Replace CFC mold release sprays with non-CFC release spray. CFCs are hazardous and known ozone depleters. Their production is banned in the U.S. and stocks will be depleted making the product increasingly expensive and eventually no longer available.

*
Eliminate cadmium solders to reduce the chance of kidney, respiratory damage and cancer that may be caused by the cadmium fumes generated during soldering. Cadmium free solders are widely available.

*
Replace chlorinated solvents (most of these are hazardous when inhaled and can cause cardiac arrest in extreme exposure situations) with water-based or other non-hazardous solvents.

*
Replace tap or softened water in plating solutions with deionized water. This will reduce the mineral contaminants in the solution and extend the life of the plating solution thereby reducing the waste generation.

*
Reducing the amount of acid in the cleaning solutions may still remove rust and other deposits and not generate wastes that are hazardous, try different concentrations to see.

*
Replace casting wax burn off ovens with steam dewaxing machines. This eliminates sulfur and chlorine compounds that are released as gases during burn off. Be sure the dewaxing machine actually allows the water to boil otherwise it is much less efficient and time consuming. Steam dewaxing prior to casting can also improve cast quality, lower required oven temperatures, decrease oven time, and decrease overall energy costs.

*
Keeping flasks under water while breaking up the investment will prevent silica dust that may cause silicosis, which is a disabling lung disease and cancer. Once the investment is broken up, let the water and silica sit until the silica can be separated out and precious metal retrieved from the silica.

*
Substitute cyanide bombing with electro-stripping which recovers more of the dissolved gold. This is significantly less hazardous than using cyanide. Electro-stripping is best suited for jewelry pieces with many recesses, heavy designs, and those that can be racked. Cyanide peroxide systems are better suited to jewelry pieces that are very small or have prongs.

*
Automatic spray polishing systems using a water based product or electro-polishing can minimize Tripoli use and decrease wastes.

*
Antioxidant soldering flux solutions should be used prior to soldering to minimize oxidation and reduce the need for boric acid and alcohol which is typically used to clean oxidation and fire scale deposits.

*
Implement a bag house or cartridge dust collector to prevent bead or sand blast material from escaping.

*
Use a countercurrent rinse system instead of parallel tank system in plating rinsewater. This will greatly reduce the wastewater that is contaminated with metals. In a countercurrent rinse system the cleanest rinse replaces the dirtier rinse and then should be used to make up the evaporation that takes place in the plating solution. This system can eliminate up to 90% of the wastewater.
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Figure 1: Countercurrent Rinse System

*
Use the drag-in/drag-out rinsing technique to more efficiently use the plating solution lost to the rinse tanks.
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Figure 2: Drag-in/Drag-out Rinsing Technique

*
Control the chemical concentration of the process bath to reduce the dragout losses. Operate the baths at the lower end of the manufacturer’s suggested range of operating concentrations.

*
Fresh plating baths can be operated at lower concentrations than replenished baths because make-up chemicals need to be added to used baths to gradually increase their concentration.

*
Increasing the temperature of a process bath will reduce its viscosity and surface tension. This will decrease the dragout and allow much of the solution film to return to the bath when the part is withdrawn. Make sure the elevated temperatures will not add to unsafe working conditions or adversely effect product quality.

*
Slower workpiece removal rates and suspension of the workpiece above the bath after dipping or plating decreases the volume of dragout.

*
Install bars or railings above the process tanks to allow operators to hang workpieces for drainage of dragout into the process tank.

*
Dragout of plating solutions that allow chemicals to drip onto the floor between process baths and rinse tanks can be minimized by installing drain boards that bridges the gap between the tanks. This will eliminate contamination of the wastewater treatment system.

*
Filters can be used to significantly reduce the solids and precious metal particles in contaminated process baths and rinse tanks.

*
Carbon filters can often be placed directly into the process bath to remove organic contaminants.

*
Removing the anodes from the plating tank when it is not in use will keep the metal concentration in a bath at the appropriate level.

*
Use separate dragout and rinse tanks for each plating process to reduce cross contamination.

*
If your rinse tanks must have fresh water flowing through them, use water flow control devices, such as flow restrictors on faucet heads or flow meters on water lines. Be sure the water lines are turned off when the process line is not operating.

*
Spent acid or alkaline solutions may be used to adjust pH in onsite treatment systems or filtered and reused for additional cleaning. Spent acids may be used for reducing hexavalent chromium to the trivalent state.

*
Some types of electroplating process baths can be regenerated or recovered. Make-up chemicals can be added to bring a process bath up to strength.

*
Waste segregation is critical to the success of any program designed to reduce or recycle waste materials. Use separate containers labeled prominently to reduce mixing hazardous and non-hazardous waste.

*
There are several alternate recycling technologies for precious metal recovery: Ion exchange, Reverse Osmosis, Electrodialysis, Metallic Displacement, and Plating. These recovery techniques can produce process solutions relatively free of metal contamination.

*
Precious metal product is often lost in the casting process. The greatest source of gold waste occurs in the casting machine dirt and flask scrapings. Wash tank and quench materials can also account for potential precious metal loss. Spent investment should be tested for precious metal content.

*
Floor and bench sweepings often contain large amounts of precious metals that deposit on shoes and in cracks and crevices. All workbenches should be swept clean several times a day. Floor mesh screens can be used to line the shop floor to collect fallen debris.

*
Suppliers will often accept waste chemicals. Reclaimers may or may not charge a service fee to treat the waste prior to reclaiming the precious metal.

*
Wastewater sludges resulting from onsite treatment processes can contain large amounts of precious metals. Sludges should be sent to refineries for metal recovery. All hazardous waste hauled offsite must be done by a registered hazardous waste hauler.

*
Cyanide-containing wastes need to be treated separately from other wastes; they should undergo chemical oxidation to destroy the cyanide.

*
The acid or alkaline waste streams should be tested for metal concentrations. If they do not contain metals then they can simply be neutralized prior to discharge. This will save on chemical usage and costs of treatment.

Under no circumstance should hazardous waste be disposed of on-site, without a permit from the Hazardous Waste Bureau. Waste from jewelry operations should never be dumped into a municipal wastewater treatment system without first testing to determine if the waste is hazardous.

The Hazardous Waste Bureau wishes to assist the regulated community in complying with all applicable regulations. Please contact the Technical Assistance and Compliance Section of the HWB for further assistance and information. The contact telephone number is 1-505-428-2500 or toll free at

1-866-428-6535. This assistance will provide information to the business owner, free of fines and penalties and with a six-month amnesty from the enforcement section, free of charge.
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