E-Waste Overview and Implications
Definition:

Electronic waste, e-waste, e-scrap, or Waste Electrical and Electronic Equipment (WEEE) is used to describe discarded, surplus, obsolete, and broken electrical or electronic devices. Many components, such as CRTs, contain lead, cadmium, beryllium, mercury, and flame retardants. 
Electronic waste is further defined as all computers, entertainment device electronics, mobile phones, and other items such as television sets and refrigerators. This includes used electronics which are destined for reuse, resale, salvage, recycling, or disposal. Some define the reusable equipment and secondary scrap (copper, steel, plastic, etc.) to be "commodities", and reserve the term "waste" for residue or material which was represented as working or repairable but which is dumped or disposed or discarded by the buyer rather than recycled, including residue from reuse and recycling operations. Commingling of these items cause several public policy advocates to apply the term "e-waste" to all surplus electronics. 
Scope of the Problem:

The National Safety Council predicts about 500 million computers will become obsolete in the U.S. next year. It is estimated that 75% of these old computers will be stored and not recycled. A desktop computer system with monitor weigh an average of 53 pounds and require 530 pounds of fossil fuels, 50 pounds of chemicals and 3,330 pounds of water to make. The Council estimates that more than 63 million computers were disposed of in 2005, generating about 5.3 billion pounds of electronic waste, according to the Environmental Protection Agency.
Nearly 2 million tons of used electronics, including computers and televisions are discarded each year.  Many local governments anticipate a growth of up to four times this amount in the near future. The average lifespan of a computer is new estimated to be two years.
Electronics may contain materials such as precious metals, glass, and plastics that could be recovered rather than left in a landfill. Precious metals are used in computer circuit boards. Glass and plastics are used for TV and computer monitors. Recycling these products reduces the need to mine the earth for raw materials.

Other estimates state that 50 million tons of E-waste is produced each year. In the US alone, 30 million computers are discarded every year. More than 100 million phones are discarded in Europe annually. The Environmental Protection Agency estimates that only 15-20% of e-waste is recycled, the rest of these electronics go directly into landfills and incinerators.
In the US, 70% of heavy metals in landfills comes from e-waste while the waste only provides 2% of the trash there. The EPA states that unwanted electronics totaled 2 million tons in 2005 and 3 million tons in 2006 and is growing at 2 to 3 times the rate of any other waste. The U.S. National Safety Council estimates that 75% of all personal computers ever sold are now treated as surplus electronics. It is estimated that 7% of cell phone owners throw away old cell phones.

Large quantities of used electronics are typically sold to countries with high repair capability and high raw material demand, which can result in high accumulations of residue in poor areas without strong environmental laws. Trade in electronic waste is controlled by the Basel Convention.
The recycling of materials from e-waste raises concerns over toxicity and carcinogenicity of some of its substances and processes. Toxic substances in e-waste may include 

(element)" 
lead
, 

 (element)" 
mercury
, and cadmium. Carcinogenic substances in e-waste may include PCBs. Capacitors, transformers, and wires insulated with or components coated with PVC, manufactured before 1977, may contain dangerous amounts of PCBs. Many of the plastics used in electronic equipment contain 

retardant" 
flame retardants
. These are generally halogens added to the plastic resin, making the plastics difficult to recycle
Relevant Laws, Regulations and Requirements:

One study indicates more than half of executives are unaware of fines related to environmental regulations.

Per their web site, “the Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their Disposal is the most comprehensive global environmental agreement on hazardous and other wastes. The Convention has 172 Parties and aims to protect human health and the environment against the adverse effects resulting from the generation, management, transboundary movements and disposal of hazardous and other wastes. The Basel Convention came into force in 1992.”
Certain states such as Maine and California have fairly stringent laws regarding hazardous and universal waste disposal. More than half the states have passed laws or have them currently under consideration. Some pressure is mounting to have federal statues as well. Most of these have an emphasis on consumer electronics.

EU legislation restricting the use of hazardous substances in e-waste (Directive 2002/95/EC) and promoting the collection and recycling of e-waste (Directive 2002/96/EC) has been in force since February 2003. The directives provide for collection schemes where consumers return their e-waste at no charge. Heavy metals such as lead, mercury, cadmium, and hexavalent chromium and flame retardants such as PBB and PBDE must be replaced by safer alternatives.

The European Commission proposes to set mandatory collection targets equal to 65% of the average weight of electrical and electronic equipment placed on the market over the two previous years in each Member State. This includes whole appliances and medical devices.
Specific Materials:

Hazardous
· Americium: smoke alarms (radioactive source).

Mercury: 
· 
tube" 
fluorescent tubes
, tilt switches Sulfur: lead-acid batteries.

· PCBs: prior to ban, almost all 1930s–1970s equipment, including capacitors, transformers, wiring insulation, paints, inks, and flexible sealants.

· Cadmium: light-sensitive resistors, corrosion-resistant alloys for marine and aviation environments, nickel-cadmium batteries.

Lead: old solder, CRT monitor glass, 

 batteries" 
lead-acid batteries
, some formulations of PVC. Beryllium oxide: filler in some thermal interface materials such as 
· 
grease" 
thermal grease
 used on heat sinks for CPUs and power transistors, magnetrons, X-ray-transparent ceramic windows, heat transfer fins in vacuum tubes, and gas lasers.

· Polyvinyl chloride
Generally nonhazardous
· Tin: solder, coatings on component leads.

Copper: copper wire, 
· 
 circuit board" 
printed circuit board
 tracks, component leads.

· Aluminum: nearly all electronic goods using more than a few watts of power (heat sinks), electrolytic capacitors.

· Iron: steel chassis, cases, and fixings.

· Germanium: 1950s–1960s transistorized electronics (bipolar junction transistors).

Silicon: glass, transistors, ICs, 
· 
 circuit board" 
printed circuit boards
.

· Nickel: nickel-cadmium batteries.

· Lithium: lithium-ion batteries.

· Zinc: plating for steel parts.

· Gold: connector plating, primarily in computer equipment.

Disposal and Recovery:

In developed countries, electronic waste processing usually first involves dismantling the equipment into piece parts such as metal frames, power supplies, circuit boards, plastics. The advantages of this process are the human's ability to recognize and save working and repairable parts, including chips, transistors, RAM, etc. The disadvantage is that the labor is often cheapest in countries with the lowest health and safety standards.

In an alternative bulk system, a hopper conveys material for shredding into a sophisticated mechanical separator, with screening and granulating machines to separate constituent metal and plastic fractions, which are sold to smelters or plastics recyclers. These methods allow for safe reclamation of all valuable computer construction materials.
Reuse is an option to recycling because it extends the lifespan of a device. The equipment will need recycling at some point but by allowing others to purchase used electronics, recycling can be postponed and value gained from device use.

Defenders of the trade in used electronics say that extraction of metals from virgin mining has also been shifted to developing countries. Refurbishing has traditionally been a threat to established manufacturing. 
Opponents of surplus electronics exports state that lower environmental and labor standards, cheap labor, and the relatively high value of recovered raw materials leads to a transfer of pollution-generating activities, such as burning of copper wire. 
Implications for Company Equipment:

The metal portions of the company’s product are prime candidates for recycling and will likely result in being a cost effective process. The items that require special consideration are the type of insulation on the internal wiring and the composition of any capacitors used inside the products including taps and power inserters.
Reconditioning returned or salvaged equipment may be a possibility with the units being sold to developing countries.

Colorado has not yet passed an E-Waste law and has no pending legislation.
