What are the RCRA 8 Metals?
The Resource Recovery and Conservation Act (RCRA) lists and monitors a group of eight
heavy metals which are commonly referred to as the RCRA 8. The reason being, each of
these eight metals is extremely toxic at even small concentrations.
So the amount of each metal present in waste is highly regulated, and the waste can be
made up from everything from light bulbs to batteries. So learning each metal and their
allowable amounts is crucial.
The RCRA 8 metals are,
•
•
•
•
•
•
•
•

Arsenic (As),
Barium (Ba),
Cadmium (Cd),
Chromium (Cr),
Lead (Pb),
Mercury (Hg),
Selenium (Se), and
Silver (Ag).

The EPA Allowable Limits in Waste: An Overview
The Environmental Protection Agency (EPA) allows for only a certain concentration of
each metal in waste. For a look at the limits and the hazardous waste codes set out by the
agency, refer to the chart below:
Heavy Metal

Hazardous Waste Code

EPA Allowable Limits

Arsenic

D004

5.0 ppm (mg/L)

Barium

D005

100.0 ppm (mg/L)

Cadmium

D006

1.0 ppm (mg/L)

Chromium

D007

5.0 ppm (mg/L)

Lead

D008

5.0 ppm (mg/L)

Mercury

D009

0.2 ppm (mg/L)

Selenium

D010

1.0 ppm (mg/L)

Silver

D011

5.0 ppm (mg/L)

A Breakdown of the RCRA 8 Metals
Arsenic
Arsenic, typically thought of as the de rigueur poison of the nobility during the Middle
Ages, is actually found in small—but harmless—concentrations in our food and water
today. Due to its prevalent use and misuse in the historical record, its toxicity is well
known. The presence of toxic arsenic in tobacco smoke has also been well-documented.
The EPA limits the amount of arsenic in all waste products to 5 parts per million (ppm).

Barium
Barium is a highly reactive metal found in many manufactured products, including rat
poison, fireworks, fluorescent light bulbs, and floor tiles. The EPA’s regulation stipulates
that there can be no more than 100 ppm of barium in waste.

Cadmium
Cadmium is blue-grey soft metal. It is a byproduct of copper and zinc production.
Shellfish, mushrooms, dried seaweed, mussels, and cocoa powder are also naturally rich in
the toxic metal. Cadmium can be ingested by humans via secondhand smoke. It can cause
harm to the kidneys and liver. Its regulated level is 1 ppm.

Chromium
Chromium is a steel-grey-colored, brittle metal most often used, as you might expect, in
chrome electroplating. But its earliest use can be dated back to the Qin Dynasty in China,
where chromium oxide coated the weapons of the funereal Terracotta Army. Trace
amounts of the metal are necessary for human health, but overexposure to the substance
inside the body can lead to liver, kidney, and blood stream damage. The EPA regulates
chromium at 5 ppm.

Lead
Lead’s health hazards are well-documented, yet it is still found in many things, including
crafted metals, ammunition, old paints, and batteries. A naturally-occurring substance,
lead is released into the atmosphere or leaches into water supplies during the burning of
fossil fuels and certain manufacturing processes. Exposure to lead can cause lead
poisoning, which has been shown to be deleterious to the cognitive functionality of the
brain, and also a possible cancer-causing agent. The regulated level of lead is 5 ppm.

Mercury
Mercury, or quicksilver, is a silvery, liquid heavy metal. It can be found in glass
thermometers, batteries, and even dental fillings. Ingestion of methly-mercury is common
in fish consumption, and its buildup can sometimes lead to mercury poisoning. The longterm effects of mercury poisoning are impaired cognition, tremors, and circadian rhythm
disturbances. Mercury is regulated by the EPA at 0.2 ppm.

Selenium
Selenium is a usually found in soil, but is also generated in its elemental state as the
byproduct of refining metal sulfide and copper ores. Its uses in manufacturing can range
from the production of electronics (as it is a semiconductor) to pharmaceuticals. Selenium
is also necessary for human health, and can even be bought as a supplement, as it has
antioxidant properties which protect cells from damage. However, too much selenium
can lead to selenosis. Its regulation level is 1.0 ppm.

Silver
Silver is used in jewelry, coins, dental fillings, mirrors, and of course, silverware. Exposure
to silver can happen either through inhalation or ingestion. Overexposure to silver can
cause argyria, which can turn the skin a blue or grey color and interfere with breathing
patterns. The EPA sets a limit of 5 ppm for silver waste.
By being aware of the regulated concentrations of each of the RCRA 8 metals, you will be
better suited to dispose of them in an EPA-compliant manner. For example, if the degree
of one of these hazardous metals exceeds the allowable limit, the waste must be treated
as hazardous.
But if the concentration of the metal is below the limit, the waste can legally be disposed
of in a landfill, which is much less expensive.

Testing Hazardous Concentrations in Waste: the Toxicity
Characteristic Leaching Procedure
The only way to ascertain the concentration of hazardous compounds inside waste is by
testing the waste in a process called the Toxicity Characteristic Leaching Procedure
(TCLP). The TCLP is a method used to simulate leaching through a landfill and analyzes
the presence and volume of hazardous substances within waste. There are four main
features of the TCLP, which include:
1. Sample preparation for leaching;

2. Sample leaching;
3. Preparation of leachate for analysis; and
4. Leachate analysis
This test will help you better understand whether or not your waste can be landdisposed, or if it must be treated and disposed of as hazardous waste.

