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Waste Incineration, Waste-to-Energy, or Thermal Recycling™:  The Evolution of Waste-to-Energy

By Douglas Gilmore, Executive VP and Philipp Schmidt-Pathmann President of Waste Recovery Seattle International, LLC.

When something is finished with or broken, we recycle it or throw it away.  It suddenly becomes a waste, with no apparent value any more and you end up paying to dispose of it.  But in fact it can begin a new life.  Today we can turn waste into electricity, heat and useable materials.  How did we get there and what challenges do we face?

Much of the technology to make this possible has originated and taken place in Europe.  This paper will focus on the evolution of waste incineration in Germany as compared to the United States.  A look back at how waste was disposed of helps establish a perspective on today’s methodologies.    
Pre-Historic

In the prehistoric times the method used for the disposal of waste by mankind was to just throw as you go.  Despite many innovations and new much more hazardous types of waste similar practices are, unfortunately, still being observed today. 

Ancient

The first landfills in Europe where recorded in Greece around 500 BC.  The goal was to clean up the cities to prevent illness, make them attractive for merchants and travelers and subsequently for the inhabitants.  The Romans built on the concept and instituted the first sewer systems, which, during periods of heavy rain would flush out most of the substances left in the trenches.  Otherwise water would be directed through these sewers to “flush them clean”.  The healthier a city the stronger and powerful a city would become.

Medieval/Colonial/Pre-Industrial

The Roman types of sewer systems were expensive.  That is the primary reason why they were not being further developed after the end of the Roman Empire.  Besides Rome and a few others none of the cities established by the Romans maintained such systems.  
It was not until the emergence of the medieval city around the 13th Century that the concept of waste disposal was picked up again.  These cities grew quickly as trade and commerce emerged and people living in these cities were “free”.  Free in a sense that they were not property of someone else.  With concentrated populations the amount of waste generated grew significantly.  Much of this waste, mostly of human and food origin was used as fertilizer in agriculture.  Waste was also used for animal feed (mostly swine).

The first “landfills” began to appear because cities grew ever bigger and it became obvious that at least some of the waste would have to be disposed of out of town to enhance quality of life.  For that reason special fields outside the cities would be used to dump waste.  The “landfill” was born.  It was common practice for people to search through the waste for usable items to sell to farmers i.e. as fertilizer or to blacksmiths for reuse in metal making.

Industrial Era

With the birth of the industrial revolution urban populations exploded, and crowded urban centers generated waste in large quantity.  The sanitation problem associated with this waste created the need for industrial waste management.  In addition, the industrial era brought new problems to the waste stream such as glass and items that did not decompose easily, which made it more and more difficult to reuse waste as fertilizer.  
In Europe, as in America, recurrent epidemics such as Plagues and Cholera were rapidly spreading and costing many lives.  The scientific community picked up where the Romans left off.   In 1884, Nobel Prize winner German physician, Robert Koch (1843-1910) was credited with the discovery of the cholera bacterium (Garrick E. Louis).  Koch, amongst several other scientists, believed in the germ theory of disease that he was now able to justify through his discovery.  Despite this new gained knowledge, the belief in anti-contagionism (believed that disease was caused by decaying organic waste, sewer gas and other offensive odors, and could not be transmitted by contagion from person to person) led to the construction of water treatment and sewerage works during the nineteenth century in Europe as in America.  This infrastructure was capital intensive and by the time Koch’s theory became broadly accepted as the true cause of disease, little money was left for municipalities to develop an adequate waste disposal system, particularly in the US. 
Fast growing cities also left little to no space for landfilling and needed to export their waste: the larger a city the further and more expensive the haul.  In addition, opposition emerged where waste, due to its consistency, could not be applied for as fertilizer and would now just consume land needed for agricultural purposes.  Dumping waste into rivers and lakes also became unacceptable.  To mitigate these issues more local solutions were explored which led to the development of the first incinerators in England in the 1870’s.  These first incinerators performed poorly.  Due to the moisture content of the waste, the waste burned incompletely at low temperatures.  This also resulted in noxious odors and particulate laden emissions which had neighboring citizens strongly opposing these practices. To offset the cost of the construction and operation of these incinerators the heat produced was used for heating purposes but with low efficiency.

After long deliberations and arguments still used today against incineration, the Senate of the city state of Hamburg decided to build its first incinerator in 1894, the same year the first incinerator went into operation on Governor’s Island in New York Harbor.  The facility on Governor’s Island was rather small, operated by the US Army and produced electricity but was shut down only a few years later.  The incinerator in Hamburg was larger and incorporated improvements over the English and American versions.  The steam jet used by the English designers for the compression of the combustion air only fulfilled its purpose poorly.  Therefore, the Hamburg incinerator was equipped with a dry air van, through which the expected performance was achieved.  To save space, the furnaces were erected back to back.  The waste for each pair of furnaces was loaded from above, by an electric crane. Each pair of furnaces also shared a gas duct.  The incineration temperature of the furnace was about 600 degrees Celsius which increases to 1000 by 1913.  In addition, the transition to fully continuous shift operation led to a steady increase in the performance of the plant (Dr.-Ing. H. Zwahr).
To make the incinerator in Hamburg more efficient the fly-ash collected in the ash chambers was used as filler material for the insulation of ceiling cavities.  Its use in the sandwich walls of money safes was expressly recommended by the members of the urban refuse collection authority.  Another lucrative trade was the sorting of scrap iron.  It was separated from the incineration slag with magnets.  The slag itself was said to be as sterile as lava, as hard as glass, as useful as bricks, and it was a profitable side product of waste incineration.  The crushed incineration slag was so much in demand in road construction and as an additive in concrete production that the demand often could not be met.  

The hot incineration flue gases were passed through four steam boilers.  The resulting steam was used to power machines coupled with electric generators.  The entire electric energy required to power the incineration plant was thus produced within the plant.  Small quantities of the steam produced were used to heat the administrative building. 

The authorities also saw a positive effect on the neighborhood.  They noted “the operation of the plant was hardly noticeable from the outside.  The rubbish was stored in the closed hall and its odor did not escape to the outside.  The slightly brown flue gas, they stated, was hardly noticed as it left the high chimney” (Dr.-Ing. H. Zwahr).  Off course, there were also protests and complaints about the plant, especially because of the pestilential stench and the caustic, corrosive ash particles from the smoke that fell on the surround area.

And, of course, just as the plant was grappling with its start-up problems, it was overrun by people who came in quest of information in their own way.  Thus several towns which had been willing to imitate the example of Hamburg were deterred from their plans.  Several years passed without any other town in continental Europe being willing to follow the bold initiative of Hamburg. (Dr.-Ing. H. Zwahr)
20th Century
Finally at the beginning of the 20th century, other installations were constructed in Brussels, Zurich and several other cities.  At this time there were over 60 such installations in England!  Other installations were also erected in Germany.  The aims of the continued development were to improve the use of heat, to raise the incineration temperatures and to install mechanical ash removal systems.  The use of refuse as an air seal for the incineration chamber also served to improve working conditions.  

These improvements are also found in the second incineration plant in Hamburg.  In 1906, the plans for this second plant were so far advanced that the Senate was able to present them to the city parliament.  The plant was designed for the incineration of the waste of 500,000 inhabitants and it thus had the ability to service a rapidly growing population.  

After the normal exchange of arguments for and against the new plant – the “not in my backyard” syndrome was well established even in those days –enhancements were made to the plans and the facility was completed in 1912.  

Funding for European facilities was provided by local governments.  In the US on the other hand, government resources had been exhausted by the construction of sewer and water treatment systems.  This left the disposal of waste to private industry which focused on the cheapest short term solutions…landfilling.  Very little government regulation was applied to this industry.

The period after World War I was generally characterized by a reduction in the heating value of waste.  Many of the waste incineration plants had to shut down.  Only a few plants that were close to mineral coal mining areas or modern installations like the plant in Alter Teichweg in Hamburg were able to maintain operations.  The remaining waste was dumped in the normal way, and in Hamburg, for example, so called “nature researchers” again searched the garbage dump sites for materials suitable for reuse.  To do this they usually even had to make a payment to the owner of the dust tip (Dr.-Ing. H. Zwahr)!
This was a setback in the evolution of the waste incineration facilities.  That is why in 1926 in Hamburg, which still had no suitable dump sites, a new waste incineration plant was built that incorporated a number of technical innovations: a trial furnace – again a blast furnace - went into operation with the following improvements: better preheating of the combustion air, a slag extraction machine and mechanical furnace loading.  The heat output was also improved.  With these improvements, the performance of the trial furnace was increased from 30 to 80 tons per day – without any change in the size of the furnace (Dr.-Ing. H. Zwahr).
In 1931 a new plant was constructed at Borsigstrasse in Hamburg.  It was to work as economical as possible, in other words to have a high degree of automation and to exploit the released energy to maximum effect for the creation of electricity and heat.  Among several other innovations to furnace and mechanizing the plant an electrostatic precipitator, the most effective technique for purification of the flue gases, was installed.  The use of the electrostatic precipitator was a response by the building authority to complaints by neighboring communities.  It was the most advanced flue-gas cleaning technology at that time.   

Before the Second World War there were a total of 16 waste incineration plants in Germany.  In a quest to achieve national self-sufficiency, waste sorting and re-use of waste substances gained a greater importance.  The four-year plan issued in 1936 was aimed among other things at making the German Reich independent of raw material imports (Dr.-Ing. H. Zwahr).
After World War II the two waste incinerators servicing the city state of Hamburg remained in operation for a time, but there where periods in which operation was completely stopped in order to achieve the aim of gaining more compost for waste in so called soil preparation installations.  However, after the Deutsche Mark currency reform in June of 1948 there was no longer a market for compost from waste, and a large portion of the waste was dumped again.  Therefore in 1947, shortly before the reform the two incinerations plants in Hamburg resumed operation.  In 1950 they were the only waste incineration plants in Germany.

In the mid 1950’s, the quantity of waste increased sharply.  Dump sites continued to be scarce in Hamburg, and attempts at soil improvement with waste (which had failed earlier) failed again, as did the idea of dumping waste into the North Sea.  Therefore the tried and tested method of waste incineration was resumed.  After incineration trials in Switzerland (Bern) on an innovative, continuously operating incineration grate the first plant of this type went into operation in Hamburg (Borsigstrasse) in 1959.  The major features of a modern incineration grate can already be found in that plant.  The only flue gas purification feature was an electrostatic precipitator.  

At the beginning of the 1960’s Hamburg was still the only city in the Federal Republic of Germany that operated a waste incineration plant.  However, the interest grew, stimulated by an increasing shortage of dump site capacity and heightened by the passing of the Water Resource Act in 1960.  The problem of harmful substances in the exhaust gas was not yet a subject for discussion, and by 1971 there were already 30 waste incineration plants in the Federal Republic of Germany.  In 1981 there were 42, and in 1994 there were 50.  Today, there are 66 waste incineration plants in Germany and by 2007 there will be 70 (Dr.-Ing. H. Zwahr).
Let’s take a step back:  In the US between the 1930’s to the 1960’s, landfill continued to be the primary method used for disposal of MSW.  However, in-house incineration in apartment buildings, hospitals and municipal buildings grew significantly.  In New York alone, by 1963 there were over 17,000 apartment building incinerators and 22 large municipal incinerators operating.  This accounted for almost one third of NY’s waste.  Smoke, odors and pollution subsequently led to these all being shut down.  

During this period, many European, and some US, cities designed centralized steam heating systems to take advantage of the steam generated by the incineration of waste.  The revenues from the sale of this steam also helped make the operation of these plants more economical. Around this time the term Waste to Energy (WTE) comes into use.  

While continuous improvements were made to WTE facilities in continental Europe, specifically in Germany by the government owners to satisfy public demands privately owned US facilities neglected to make similar enhancements until required to by the government.  Regulation was late in coming to the US and only got serious with the formation of the Environmental Protection Agency (EPA).  

The first serious US national legislation dealing with solid waste disposal came with the passage of the Solid Waste Disposal Act of 1965 during the Johnson administration.  This legislation has subsequently been supplanted by the Resource Recovery Act (RRA) passed in 1970 (Lanier H. Hickman Jr.).
Following the Middle East Oil Embargo of the early 1970’s, there was renewed interest in WTE.  The desire of the country to be less dependent on foreign energy led to new legislation to make WTE investment more attractive.  This growth was also favorably impacted by the ban on ocean dumping of MSW, dwindling landfill capacity near major NE cities, failed landfills, the formation of the Dept. of Energy and the passage of the Public Utilities Regulatory Policy Act (PURPA).  PURPA was an important step toward trying to gain greater energy independence from foreign energy sources and fossil-fuel sources, and a promised market opportunity for alternative energy sources such as MSW WTE (Lanier H. Hickman Jr.).
Between the early 70’s and late 80’s many new WTE facilities were constructed.  However, due to stable and even dropping oil prices, continued growth of the industry slowed and fueled by environmental opposition came to a screeching halt in the early 1990’s.  Today, landfilling continues to be the number one method of MSW disposal.

As there was an increase in environmental awareness during this time, concerns about air pollution and recycling, amongst others, grew too.  As knowledge of the dangers of dioxins, mercury etc. reached the public, the EPA had to impose strict guidelines on the WTE industry as there were no significant flue gas cleaning features in WTE facilities.  Today, nearly 90 large (250,000 tons annually) WTE plants operate in the US. All of these facilities are in compliance with the new EPA MACT requirements.  Many of these facilities   

Today:

In Incineration technology, the continuously fed incineration grate has become firmly established: either designed as a roller grate, forward feed or reverse feed grate.  Major advance have been made in flue gas purification, with many different ways of reducing emissions.  Most decisions on specific plant configurations are still based on economic considerations for the achievement of the required flue gas quality while, at the same time, achieving the best possible solution for the residual matter (re-use or deposition of the residual substances from flue gas purification).  At the end of the 1970’s, this subject became more controversial as a result of the dioxin question.  (Dr.-Ing. H. Zwahr)

As an example of a modern plant that is currently in operation, the Rugenberger Damm waste incineration plant, in Hamburg, should be put into the spotlight.  The plant burns about 320,000 metric tons per year in two lines on continually operating incineration grates, with subsequent flue gas purification, consisting of a textile filter with the addition of activated charcoal, 3-phase scrubbing and another bag house with the addition of fresh activated charcoal.  The energy released is used for district heating and the production of electricity for the local grid, the residual substances slag, non-ferrous and ferrous metals, gypsum, hydrochloric acid and fly ash are largely recycled after an appropriate treatment, with the result that less than 1% of the waste input has to be disposed.  That is achieved with exhaust gas emission values which to some extent are significantly lower than those of large power plants. (Dr.-Ing. H. Zwahr)
Everywhere solid waste disputes continue to rage on the merits of incineration: the supposedly better alternatives to incineration i.e. waste avoidance, material recycling or other processes of thermal treatment such as gasification or pyrolysis, and also such methods as anaerobic fermentation and composting. 

Over 100 years of experience beg to differ!  Incineration has reached and delivered a new level of technology.  The concept of Waste-to-Energy has been advanced in the city state of Hamburg to what we refer to as Thermal Recycling.  According to German regulations the concept of waste incineration utilized in Hamburg has resulted in zero waste being landfilled.  For Germany recycling rates, please see Appendix A.
In the US the question remains, why is there still the belief that landfilling waste, even under best available practices is safe or economical…if it is neither? 

In Europe, most MSW management is handled by the government.  On the other hand, the privatization in the US of Municipal Solid Waste Management has resulted in a small number of companies with great influence.  This leaves the government struggling to control what it can through regulations.  Even this has become increasingly difficult as political influence is controlled by private money.  If the US government still had control over the way that waste is disposed of, we would be phasing out landfilling.  When an economic value is given to the environment landfilling cannot be justified economically.  Today’s landfill practices are placing an unreasonable burden on future generations as they will have to rehabilitate the environment at great costs.    

Since the beginning of the 1990’s, the German government has worked with the red-green coalition (Social Democratic Party and the Green Party) on a new directive/ordinance that took affect June 1st, 2005.  It states that “no more untreated waste of organic origin is allowed in landfills”.  The directives in Denmark, The Netherlands and Switzerland are very similar if not the same.  The European Union has set to reach this goal by 2010.  Germany has vowed to stop landfilling by the year 2020 and the EU is said to follow shortly thereafter.  

In Europe, WTE is plays an important part in regards to the sustainable environmental stewardship program.  On May 31st, 2005 the German Federal Minister for Environment, Juergen Trittin, noted in a speech that “Today marks an end to the practice which created innumerable contaminated sites for future generations – that of burying waste in landfills and forgetting it.  This fundamental change is a milestone for environmental protection, comparable with the introduction of the legally regulated catalytic converter for cars.” Please find the full text in Appendix B with the title “A Milestone for Environmental Protection: Landfilling of Untreated Wastes Consigned to the Past.”
The ambitious strivings of countries like Germany have resulted in significant reductions of the climate damaging methane which is 21 times as potent as CO2.  30% of the German methane emissions originate from landfills.  Since 1990, Germany has begun to treat waste prior to its disposal with the result that methane emissions have been reduced by over one million tons of methane or 21 million tons of CO2 in Germany. 

According to a recent statement made by Alan Greenspan resource efficiency is the prerequisite for the US to stay competitive in the future.  For that, a modernization of the waste management practices is a key element.  Even the most advanced landfills still contaminate the groundwater, have very little or no recovery of recyclables, continue to be plagued by vermin and their odor emissions are mostly uncontrolled.  Landfills also have the problem of fires that continually break out.  These fires are often can be just smoldering underground and remain smoldering for some time.  Mostly they are unnoticed by the public.  However, they but are a large problem for landfills because of the emissions that can not be captured. Closed landfills turn into superfund sites which ultimately mean that we pay for them through our taxes – one way or another.
In the US we are held hostage by the large waste management companies (who predominantly landfill MSW) and the ideology of a few remaining so called “Environmentalists” or fanatics who have made many claims that are simply incorrect or outdated.  One argument given is that WTE will inhibit recycling and produce more waste.  Fact is that we have not built any new WTE facilities since 1994. Instead, some have shut down, but the amount of waste produced per person keeps rising.  For the full text please log onto: www.seas.columbia.edu/earth/wtert/sofos/themelis-millrath_nawtec12_2004.pdf 

or www.seas.columbia.edu/earth/wtert/sofos/Themelis_NAWTEC12_presentation.pdf  
Contrary to common belief, WTE is also very comparable with recycling. Ferrous metals (for recycling), slag (for use in construction), hydrochloric acid, gypsum for reuse.  WTE raises awareness of waste among the public in those cites where WTE facilities operate. Because glass and metals have a tendency to lower incinerator temperatures and are easily recycled the public is encouraged to handle these separately.  Studies have been conducted in the US for the last 15 years that demonstrate improved recycling rates apply to cities with WTE facilities versus those that do not.  The cities with WTE have an average of 35% vs. 30% of cities that do not have WTE.  Please log onto: http://www.wte.org/recycle.html to get full text.
Germany, for example, has the highest recovery quotas worldwide.  Since 2001 over half of both municipal wastes and production wastes are recovered.  For some waste types even higher recycling quotas are achieved – e.g. packaging (77%) batteries (72%) graphic paper (87%).  Today, 2005, nearly 60% of Municipal Solid Waste is recycled (compost – paper – glass – packaging) in Germany.
The steam produced by WTE facilities utilized in the form of steam and/or electricity is recognized as clean, reliable and renewable and offsets the need for foreign resources such as oil, coal and natural gas.  Four tons of waste equal one ton of heavy fuel oil and three tons of waste equal one ton of hard coal. The sale of energy and recycled products helps offset operating costs of WTE facilities to maintain stable tipping fees.
It should be noted that even waste avoidance and waste recycling have their prices and can only be utilized to a certain extent.  At some point in the life cycle of products the cost of traditional recycling is no longer justified.
It is also notable that the majority of WTE facilities in the US have achieved OSHA’s VPP status.  Very few of the 100,000’s of US industries have achieved this status.  This demonstrates that WTE facilities offer one of the safest work environments and therefore have gained the support from unions and workers.
In the US, most stringent landfill regulations don’t even come close to the significantly more rigorous regulations on WTE.  There are still major improvements that can be made to limit the environmental impact of landfilling.  However, the funding necessary to obtain such a level would be so costly that it simply will not be done.  These costs would also far exceed the cost of WTE in its most advance form, Thermal Recycling.  Landfilling would not be pursued anymore and WTE would be turned into the preferred method for the disposal of MSW.  Nobody should be investing in landfills when such a superior technological alternative exists.
Every year since the Conference of Majors was held in Seattle in 2000 WTE has continuously been included in Resolutions that recognize it as a reducer of greenhouse gases, a renewable and clean energy source and as a means to move away from our dependency on foreign resources.  The most recent Conference of Mayors held in Chicago in June 2005 included WTE in a resolution setting greenhouse gas reduction goals, similar to the Kyoto Protocol.  Please see Appendix E
The EPA and Department of Energy have given WTE the green light as producing clean, reliable and renewable energy.  Please see Appendix C & D
With the continuously increasing prices of oil WTE is becoming financially more attractive again.  However, once an economic value is given to the environment, WTE will become the method of choice when disposing of MSW that can neither be avoided nor recycled. 

Today:
Today there are two Waste-to-Energy methods: 

1) Pyrolysis & Gasification, and
2) Incineration

A comparison chart will point out important differences:

	Type of WTE
	Pro
	Con

	1) Pyrolysis
& Gasification
	· Works well only with homogeneous type waste
· Process is less known and therefore has less environmental “baggage”
· Produces energy

· Produces syngas which can be converted to ethanol


	· Large initial investment 
· Not efficient when dealing with heterogeneous type waste such as MSW which requires extensive presorting.

· Operationally, power production is far from competitive for heterogeneous applications
· Low availability (60% maximum) resulting in poor financial performance or high tipping fees (for example: $300 to $1000 per ton of waste in Japan) for heterogeneous applications
· Technical problems, particularly with flue gasses, have plagued systems (incl. engines and turbines) for heterogeneous applications
· Residues after process highly contaminated for heterogeneous applications
· Overall economic costs far greater than gains for heterogeneous applications

	2) Incineration
	· Proven technology over last 100+ years

· Handles Heterogeneous waste  efficiently
· High availability 92%+
· Treatment process of the MSW results in 100% of output that can be reused either commercially or through recycling = zero landfilling 
· Documented higher recycling rates in cities with WTE vs. cities that do not.
· Produces considerable amounts of energy in form of steam and/or electricity which is cleaner than energy produced by oil, coal, or natural gas
· Documented reduction of CO2 

· Dioxins so low that they can not be detected 

· Mercury contained in emissions so low that it is no longer considered an issue
	· Overcome negative political, environmental and public perception originating from the 1980’s
· Large initial investment

· Not all processes recycle bottom ash thus require landfilling

· Older facilities lack ability to turn all end products into commercially viable products therefore are not as economical and they also require landfilling


Summary:

	
	Pro
	Con

	Waste-to-Energy
&

Thermal Recycling ™ 
	· Has proven/solid track record for over 100 years
· Safe disposal of MSW 
· Reduces greenhouse gases; Produces significant amounts of energy and thus reduces dependency on foreign resources (oil …)
· Dioxins so low that they can not be detected - fewer dioxins leave the facility than enter

· Mercury contained in emissions so low that it is no longer considered an issue
· Energy produced is considered clean, reliable and renewable

· Creates significant number of jobs (local)
· After waste avoidance and recycling/composting most environmental sound solution for the disposal of MSW 
· TR process of WTE eliminates need to landfill products from process
· Products produced through process have economic value – marketable with many applications
· Increases recycling and awareness to do so
· Offers variety of processes for homogeneous wastes (pyrolysis, gasification);
· Safe disposal of tires and household batteries  
· Universally accepted in Europe and many other countries worldwide
· Diminishing environmental objections
	· Large initial investment; 
· Overcome negative political and public perception originating from the 1980’s;



	Landfillling
	· Out of site out of mind 

· Have no smokestack 
· Established political and public acceptance 
	· Emit large amounts of greenhouse gases (methane and CO2) 
· Groundwater contamination 
· Unjustified huge environmental and economic burden for future generations 
· Vermin invested
· Cause for diseases
· Very limited recycling
· Only limited amounts of jobs created
· Controlled by waste industry oligopoly


	Recycling & Avoidance
	· Protects natural resources
· Creates large number of jobs
· Minimizes landfilling

· Requires society to be more responsible
· Can create usable end products
	· Costly;
· Most products have an end-of-life to them and eventually require disposal;

· Requires markets for products;

· Some recycling processes utilize large amounts of chemicals;




For further Information please log onto www.wrsi.info
Waste Recovery Seattle International, LLC

12623 SE 83rd. Court – Newcastle, WA 98056

Tel: (206) 686-3235 – Fax: (425) 277-7893
Appendix A
Further information on this topic can be found at www.bmu.de/waste-management.

General Information Waste Management

The key to waste management policy in Germany is product responsibility. Through this the conditions for an effective and environmentally sound waste avoidance and recovery will already be created in the production stage. Producers and distributors must design their products in such a way as to reduce waste occurrence and allow environmentally sound recovery and disposal of the residual substances, both in the production of the goods and in their subsequent use.

The 1996 Closed Substance Cycle and Waste Management Act puts this policy into practice.
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The product responsibility enshrined in this Act can be implemented through both regulatory measures (acts, ordinances, administrative provisions) and through voluntary commitments by the producers and distributors.

This policy has enabled Germany to achieve the highest recovery quotas worldwide. Already over half of both municipal wastes and production wastes now undergo recovery. For some waste types recycling quotas are even higher - e.g. packaging (77%) batteries (72%) graphic paper (ca. 87%). In the case of drinks packaging, the introduced compulsory deposit has already stabilized the market share of reusables.

Wastes will be further avoided and recovery quotas increased with new legal provisions such as the End-of-Life Vehicle Act, the Commercial Wastes Ordinance, the Waste Wood Ordinance or the one on Waste Electrical and Electronic Equipment Act. The Waste Storage Ordinance, which stipulates that from 1 June 2005 no municipal wastes may be landfilled without pre-treatment and an ordinance on the recycling of wastes on landfills (in preparation), will strengthen this policy.
The waste management policy in Germany thus plays a role in saving primary raw materials and reducing emissions from greenhouse gases.

Source: http://www.bmu.de/english/waste_management/general_information/doc/4304.php 08.02.2005, 19:58:27  Courtesy of Bundesministerium für Umwelt, Naturschutz und Reaktorsicherheit © (BMU)
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As of: 03. June 2005
A milestone for environmental protection: landfilling of untreated wastes consigned to the past

Waste Storage Ordinance enters into force on 1 June 2005
A new era of domestic waste management has begun: from 1 June 2005 wastes can no longer be landfilled in Germany without pretreatment. This protects our health and the climate - and creates jobs. Federal Environment Minister Jürgen Trittin: "Today marks an end to the practice which created innumerable contaminated sites for future generations - that of burying waste in landfills and forgetting it. This fundamental change is a milestone for environmental protection, comparable with the introduction of the legally regulated catalytic converter for cars."

Just 15 years ago a great deal of domestic and commercial wastes ended up untreated on the rubbish tip. First residents complained about the stench, and then pollutants such as dioxins were found in the groundwater and drinking water. The digester gas methane emitted from landfills causes 21 times more damage to the climate than carbon dioxide (CO2). Domestic waste landfills became contaminated sites which result in costs for rehabilitation and after-care amounting to billions.

Since 1 June 2005 this has changed. Prior to storage, waste must be treated in such a way that it cannot degrade further or release pollutants. In future, recoverable substances will be separated in state-of-the-art installations and the energy from the wastes utilized. Only a small non-recoverable part of maximum 30% will still have to be stored in well-equipped landfills. Landfills with poor liners and a lack of technical monitoring will be gradually be closed down by 2009.

For 12 years the industry, local authorities and environmental activists have been working towards 1 June 2005. Local authorities alone have invested €7.5 billion, especially over the past four years. 15,000 jobs have been created. Federal Environment Minister Trittin: "This is a major achievement on the part of local authority and private waste management companies. The investments are worthwhile because of the jobs. And also because we are avoiding new contaminated sites and preventing damage to the environment which future generations would have had to rehabilitate at great cost."

The Waste Storage Ordinance also implements the 1999 European Union Landfill Directive. Along with Austria, Denmark and the Netherlands, German waste management is thus assuming a pioneering role in the implementation of this EC directive. "Other countries, both within and outside the European Union, face massive unsolved waste problems," said Trittin. "This is a great opportunity to export advanced German environmental technology. Thus the implementation of the Waste Storage Ordinance also contributes to strengthening Germany as a business location."

Source: http://www.bmu.de/english/waste_management/current/doc/35589.php 08.02.2005, 19:57:30
Courtesy of Bundesministerium für Umwelt, Naturschutz und Reaktorsicherheit © (BMU)
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FEB 14 2008

Maria Zannes, President

Integrated Waste Services Association
1401 H Street N.W., Suite 220
‘Washington, DC 20005

Dear Ms. Zannes:

EPA recognizes the vital role of the nation’s municipal waste-to-energy industry, and
wishes to thank you for your environmental efforts.

Upgrading of the emission control systems of large combustors {o exceed the
requirements of the Clean Air Act Section 129 standards is an impressive accomplishment. The
completion of retrofits of the large combustion units enables us to continue to rely on municipal
solid waste as a clean, reliable, renewable source of encrgy. With the capacity to handle
approximately 15 percent of the waste generated in the US, these plants produce 2800 megawatts
of electricity with less environmental impact than almost any other source of electricity. With
fewer and fewer new landfills being opened, and capacity controls being imposed on many
existing landfills, our communities greatly benefit from the dependable, sustainable capacity of
municipal waste-to-energy plants.

We applaud the leadership taken by the Integrated Waste Services Association in
coordinating research needs o continue to improve the performance of these plants. Your
willingness to work with EPA and the State governments on responses to natural o man-made
emergencies, including anthrax, is greatly appreciated. Our staff in the Office of Solid Waste and
Emergency Response and the Office of Air and Radiation look forward to working with you on
defining your research agenda and in addressing our national security concerns.

Sincerely yours,

Mo .7~

Marianne Lamont Horinko

Assistant Administrator ssistant Administrator

Office of Solid Waste and Office of Air and Radiation
Emergency Response
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Letter to IWSA from Marianne Horinko and Jeffrey Holmstead, U.S. EPA, 2/14/03 – Courtesy of IWSA (for further information please log onto www.wte.org)
Appendix D

The U.S. Department of Energy recognizes waste-to-energy as a renewable energy source and includes it in their tracking of progress toward achieving the Federal Government's renewable energy goal established by Executive Order 13123.

The Federal Power Act defines renewable electric energy as electric energy produced by a renewable energy facility which produces electric energy solely by the use, as a primary energy source of solar energy wind energy, waste resources, biomass resources, geothermal resources, or any combination thereof.

The Public Utility Regulatory Policy Act definition of small power plant production facility is as follows: The term renewable energy means electricity generated from biomass, waste, renewable resources to include wind and solar, geothermal resources, or any combination thereof.

The Federal Energy Regulatory Commissions Regulations (18 CFR.CH. I, 4/96 Edition, Sec. 292.204) defines biomass energy as any primary energy source which on the basis of its energy content, is 50 percent or more biomass shall be considered biomass.

The Biomass Research and Development Act of 2000 signed into law on June 20, 2000 defines biomass as any organic material that is available on a renewable or recurring basis, including agricultural crops and trees, wood and wood wastes, plants, grasses, residues, fibers, animal wastes, municipal wastes, and other waste materials.

The Federal Pacific Northwest Planning and Conservation Act defines renewable resource to include power generated through the use of biomass.

The fuel used in waste-to-energy plants to produce clean electricity is municipal solid waste. Trash is both sustainable and indigenous - two basic criteria for establishing what is a renewable energy source. 

Courtesy of IWSA (for further information please log onto www.wte.org)
Appendix E




2005 ADOPTED RESOLUTIONS
ENVIRONMENT 

	ENDORSING THE U.S. MAYORS CLIMATE PROTECTION AGREEMENT 

WHEREAS, the U.S. Conference of Mayors has previously adopted strong policy resolutions calling for cities, communities and the federal government to take actions to reduce global warming pollution; and 

WHEREAS, the Inter-Governmental Panel on Climate Change (IPCC), the international community’s most respected assemblage of scientists, has found that climate disruption is a reality and that human activities are largely responsible for increasing concentrations of global warming pollution; and 

WHEREAS, recent, well-documented impacts of climate disruption include average global sea level increases of four to eight inches during the 20th century; a 40 percent decline in Arctic sea-ice thickness; and nine of the ten hottest years on record occurring in the past decade; and 

WHEREAS, climate disruption of the magnitude now predicted by the scientific community will cause extremely costly disruption of human and natural systems throughout the world including: increased risk of floods or droughts; sea level rises that interact with coastal storms to erode beaches, inundate land, and damage structures; more frequent and extreme heat waves; more frequent and greater concentrations of smog; and 

WHEREAS, on February 16, 2005, the Kyoto Protocol, an international agreement to address climate disruption, went into effect in the 141 countries that have ratified it to date; 38 of those countries are now legally required to reduce greenhouse gas emissions on average 5.2 percent below 1990 levels by 2012; and 

WHEREAS, the United States of America, with less than five percent of the world’s population, is responsible for producing approximately 25 percent of the world’s global warming pollutants; and 

WHEREAS, the Kyoto Protocol emissions reduction target for the U.S. would have been 7 percent below 1990 levels by 2012; and 

WHEREAS, many leading US companies that have adopted greenhouse gas reduction programs to demonstrate corporate social responsibility have also publicly expressed preference for the US to adopt precise and mandatory emissions targets and timetables as a means by which to remain competitive in the international marketplace, to mitigate financial risk and to promote sound investment decisions; and 

WHEREAS, state and local governments throughout the United States are adopting emission reduction targets and programs and that this leadership is bipartisan, coming from Republican and Democratic governors and mayors alike; and 

WHEREAS, many cities throughout the nation, both large and small, are reducing global warming pollutants through programs that provide economic and quality of life benefits such as reduced energy bills, green space preservation, air quality improvements, reduced traffic congestion, improved transportation choices, and economic development and job creation through energy conservation and new energy technologies; and 

WHEREAS, mayors from around the nation have signed the U.S. Mayors Climate Protection Agreement which, as amended at the 73rd Annual U.S. Conference of Mayors meeting, reads: The U.S. Mayors Climate Protection Agreement D. We urge the federal government and state governments to enact policies and programs to meet or beat the target of reducing global warming pollution levels to 7 percent below 1990 levels by 2012, including efforts to: reduce the United States’ dependence on fossil fuels and accelerate the development of clean, economical energy resources and fuel-efficient technologies such as conservation, methane recovery for energy generation, waste to energy, wind and solar energy, fuel cells, efficient motor vehicles, and biofuels; E. We urge the U.S. Congress to pass bipartisan greenhouse gas reduction legislation that includes 1) clear timetables and emissions limits and 2) a flexible, market-based system of tradable allowances among emitting industries; and F. We will strive to meet or exceed Kyoto Protocol targets for reducing global warming pollution by taking actions in our own operations and communities such as: 1. Inventory global warming emissions in City operations and in the community, set reduction targets and create an action plan. 2. Adopt and enforce land-use policies that reduce sprawl, preserve open space, and create compact, walkable urban communities; 3. Promote transportation options such as bicycle trails, commute trip reduction programs, incentives for car pooling and public transit; 4. Increase the use of clean, alternative energy by, for example, investing in “green tags”, advocating for the development of renewable energy resources, recovering landfill methane for energy production, and supporting the use of waste to energy technology; 5. Make energy efficiency a priority through building code improvements, retrofitting city facilities with energy efficient lighting and urging employees to conserve energy and save money; 6. Purchase only Energy Star equipment and appliances for City use; 7. Practice and promote sustainable building practices using the U.S. Green Building Council's LEED program or a similar system; 8. Increase the average fuel efficiency of municipal fleet vehicles; reduce the number of vehicles; launch an employee education program including anti-idling messages; convert diesel vehicles to bio-diesel; 9. Evaluate opportunities to increase pump efficiency in water and wastewater systems; recover wastewater treatment methane for energy production; 10. Increase recycling rates in City operations and in the community; 11. Maintain healthy urban forests; promote tree planting to increase shading and to absorb CO2; and 12. Help educate the public, schools, other jurisdictions, professional associations, business and industry about reducing global warming pollution. 

NOW, THEREFORE, BE IT RESOLVED that The U.S. Conference of Mayors endorses the U.S. Mayors Climate Protection Agreement as amended by the 73rd annual U.S. Conference of Mayors meeting and urges mayors from around the nation to join this effort. 

BE IT FURTHER RESOLVED, The U.S. Conference of Mayors will work in conjunction with ICLEI Local Governments for Sustainability and other appropriate organizations to track progress and implementation of the U.S. Mayors Climate Protection Agreement as amended by the 73rd annual U.S. Conference of Mayors meeting. 

Additional COM Resolutions regarding the benefits of WTE and its recognition as renewable energy can be found under:
http://usmayors.org/uscm/resolutions/72nd_conference/environment_04.asp
http://usmayors.org/uscm/resolutions/72nd_conference/energy_02.asp
http://usmayors.org/uscm/resolutions/70th_conference/energy_02.asp
http://usmayors.org/uscm/resolutions/69th_conference/ee_2.asp
http://usmayors.org/uscm/resolutions/68th_conference/supporting_eny.html



Courtesy of The U.S. Conference of Mayors© 2005.  For more information log on to: info@usmayors.org
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Abbreviations
CO2 – Carbon Dioxide

COM – Conference of Mayors
DOE – US Department of Energy

EPA – US Environmental Protection Agency

IWSA – Integrated Waste Services Association
MSW – Municipal Solid Waste

OSHA – Occupational Safety and Health Administration
PURPA – Public Utilities Regulatory Policy Act 
RRA – Resource Recovery Act
TR – Thermal Recycling™
VPP – Voluntary Protection Program from OSHA
WTE – Waste-to-Energy
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