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MEMORANDUM

i Pursuant to section 24- 72-202(6.5)(b), research memoranda and other final products ofé
: Legislative Council Staff research that are not related to proposed or pending legislation are’
i considered public records and are subject to public inspection. If you think additional research:
iis required and this memorandum is not a Sfinal product, please call the Legisiative Council

August 12, 2008

TO: Senator Mike Kopp
FROM: Geoffrey Johnson, Research Associate, 303-866-4788

SUBJECT: Plasma Gasification of Municipal Solid Waste

This memorandum responds to your request for information concerning use of the
plasma gasification process for the treatment of municipal solid waste (MSW).
Specifically, you inquired about:

* anypotential changes in permitting requirements that would be needed to locate
such a plant in Colorado;

* proposed and operational plasma gasification plants for the processing of
MSW;

¢ whether proposals for such plants have been challenged in U.S. federal or state
courts on environmental grounds; and

« the position of the U.S. Environmental Protection Agency m regard to the use
of this technology for treatment of MSW.

The memorandum provides background on the plasma gasification process and
responds to your specific questions. A list of proposed and operational plasma gasification
plants processing municipal solid waste is included as Table 1.

Background

Plasma gasification process. Plasma gasification is a waste treatment technology
that uses high temperatures generated by an electrical arc "gasifier" to break down a
feedstock (including MSW) into elemental gas and solid waste (slag).
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In plasma gasification, high voltage electricity is passed between two electrodes in
a "plasma torch” creating an electrical arc. Pressurized gas is passed through the arc of
electricity creating an ionized gas called "plasma" which can reach temperatures as high as
25,000 degrees Fahrenheit. Since oxygen is not present, the waste is not burned. Instead,
the waste 1s "gasified" (converted into mostly hydrogen gas and carbon monoxide) and
"vitrified" (made into a glassy substance).'

The plasma torch separates the molecular bonds of waste producing "syngas."
Inorganic compounds in the waste are converted to a hard, glassy substance called slag.
The syngas is cleansed of harmful trace elements, and then burned to produce electricity.
The electricity is used to operate the plant, and excess electricity is sold back to the grid.
The slag produced can be used in asphalt or concrete, or converted to a type of rock wool
and used for insulation.

Plasma gasification is intended to be a net generator of energy, and can reduce the
volume of MSW sent to landfills. The processing of a ton of trash is estimated to vield 55.2

kilowatts of power.?

Proponents of plasma gasification of MSW argue that the process has the potential
to reduce the MSW disposal problem in the United States while providing a new energy
source. Plasma gasification is most likely to be financially viable in communities with high
"tipping fees" (i.e. fees to dispose of waste in landfills). The process is expected to become
increasingly financially viable as tipping fees increase, land costs for landfills become more
expensive, and energy prices increase.

State Permitting Requirements

A representative of the Colorado Department of Public Health and Environment
said that the department is unable to state precisely which permits would be required for
a plasma gasification plant to process MSW in the state. The representative noted that
permitting requirements for such plants could vary depending on the specific proposal
received by the department. The representative added that it is likely that any such
proposals would require a solid waste disposal permit, a hazardous waste disposal permit,
and an air quality permit, at a minimum. The representative also noted that the department
has not permitied such a facility to date, and that the department will conduct research into
any proposed plasma gasification technology submitied to determine permitting
requirements.

The departmental representative said that the department does not anticipate that
any statutory changes regarding the state's permitting processes would be necessary to
accommodate construction of a plasma gasification plant for MSW treatment in Colorado.,

! Popular Science, The Prophet of Garbage, March, 2007

2 Sun Energy Group, Inc.




Legal challenges to plasma gasification plants on environmental grounds. You
also asked if legal challenges have been filed against plasma gasification plants treating
MSW on environmental grounds. A search of federal and state case law revealed no
examples of environmentally driven lawsuits challenging the siting of plasma gasification
plants treating MSW in the United States.

Position of the United States Environmental Protection Agency on the use of
plasma gasification for processing municipal solid waste. Staff was unable to obtain an
official position of the Environmental Protection Agency regarding the potential for the use
of plasma gasification technology to treat MSW; however, the following statement on this
subject from the agency's Environmental Technologies Council was obtained:

One of the technologies which potentially can use various types of waste, produce
electricity and hydrogen without emitting dioxin, furan and mercury, is plasma
arc technology. Municipalities can install a plasma arc facility which will
eliminate land filling, and will safely dispose of animal waste; at the same time
municipalities will potentially generate revenue from energy and hydrogen
production. Types of challenges are: figuring out the technical and economic
Jeasibility of using various types of waste for energy recovery and disposal;
identifying types of various waste mixtures al appropriate proportions to have
cost effectiveness; and identifying the commercial use (i.e., fuel cell) of hydrogen
generated from the plasma arc.’

Status of Plasma Gasification Plants

Staff has identified proposals for plasma gasification plants for the treatment of
MSW and operational plasma gasification plants in five states and five foreign countries.
A list of these plants is included as Table 1.

? Source: http:/iwww.epa.gov/etopetop/forum/problem/plasma_arc.htmi
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