DURHAM YORK ENERGY CENTRE COMPLAINT & INQUIRY PROTOCOL LOG FEBRUARY 2015

Inquiries
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Received | Received Date
Feb 3, 2015 Project team Caller wanted to know if facility was open to receiving garbage from ICl-demolition. Project Team returned call and advised that the DYEC only Feb 4, 2015 LW
direct telephone accepts residential waste collected in Durham and York
Regions.
Feb 3, 2015 Durham Regional | Requester submitted request for access to records under MFIPPA. The request was | Links provided to requester from www.durhamyorkwaste.ca Feb 12, 2015 Durham
Corporate for baseline data collected to date as noted in Joint Committee Report 2015-J-9 — Response Date — February 12, 2015 JC/MS
Services Durham York Energy Centre (DYEC) Construction Update Report, 2.2 — On-going
Department- Environmental Monitoring.
Legislative
Services Division
received
Municipal
Freedom of
Information and
protection of
Privacy Act
(MFIPPA)
request
Feb 4, 2015 Project Web Hello; | work in Hudson, Quebec and back in November | was lucky enough to tour Good morning, Feb 5, 2015 LW
email your amazing facility during the Canadian Waste Management Conference and
Expo that was being held in Toronto. We are glad to hear you enjoyed the tour of the Durham York
We were told that your plant would be in operation sometime in early December. Energy Centre. There were a few unexpected delays with the
Has it been put online yet and how is it working? start-up and as such it is scheduled to start-up next week.
| am on a committee here in our MRC just outside Montreal and | am going to Please stay tuned and check our website for more facility
suggest something like this. | know it will not fly, too much hurdles for something like | updates. We will be launching a new version next week as
this to occur. well. Visit www.durhamyorkwaste.ca
One main problem is Hydro Quebec...At least your plant can operate on the In terms of capacity, the facility can accept 140,000 tonnes
electricity it generates and also it puts back electricity into the Hydro One grid. annually. Durham Region uses 110, 000 tonnes of the total
What is your population in Durham Region? Ours is just 143,000 but is steadily capacity and York Region uses 30,000 tonnes. The population
growing. All our garbage goes to land fill now, not ideal. of Durham Region is approximately 650,000, however we also
Where does your kitchen waste go, to the same plant or composting? share ownership with York Region. The population of York
Thank you for your attention in the matter. Region is approximately 1.1 million.
Both Durham and York Regions have successful recycling,
composting (yard waste and kitchen waste) and reuse
(hazardous waste, tires, etc.) programs in place. Recycling
Feb 5, 2015 All | can say is congratulations. and Composting take place at dedicated Materials Recovery

facilities and Composting facilities within Durham and York
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Staff

Regions. Only non-hazardous residential solid waste that has
been subject to recycling and composting efforts will be
accepted at the facility.

Thanks for your continued interest in the Durham York Energy
Centre.
Project Team

Feb 9, 2015

Project team
direct telephone

Caller was looking to supply equipment/maintenance for turbines

Returned call and sent the following email:
Good afternoon,

Thank you for your interest in the Durham York Energy Centre
(DYECQC).

The Region has awarded the contract to Design, Build and
Operate (DBO) the EFW facility to Covanta Energy Corporation
following a public procurement process. As the Design Build
Operate (DBO) contractor to the Regions, Covanta is
responsible for the procurement of equipment and the hiring of
all subcontractors and admin and operations staff. Please feel
free to follow up with the contacts from Covanta listed below.

Matthew Neild
Facility Manager, DYEC
mneild@covantaenergy.com

Project Team

Feb 9, 2015

LW

Feb 12, 2015

Project Team
direct telephone

Caller looking for information/clarification on ash.

Project team clarified that bottom ash is not toxic and will not
be buried in landfill but will be used as an alternative daily
landfill covering source, which would otherwise be covered
using soil.

Feb 12, 2015

LW

Feb 13, 2015

Project web email

Good afternoon

| heard on the radio today that Durham Region is moving forward in waste
management with incineration.
Could you please send me any information or links you have about your specific

project?

Good afternoon,

Thank you for your interest in the Durham York Energy Centre.
The facility commenced burning waste on February 13, 2015
and is still in the start-up commissioning process. Please visit
our newly re-launched website at www.durhamyorkwaste.ca for
more detailed information. Under Documents and Publications

Feb 18, 2015

LW



mailto:mneild@covantaenergy.com
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I live in Ottawa and would like to become more familiar with how approval was you will see an Archive tab. The archive data is where you will
granted etc.... find reports from the Environmental Assessment and Planning
Thanks for any help you can provide. stages of the project.
Please let us know if there is anything specific you are not able
to find.
Thanks,
Project Team
Feb 16, 2015 | Project web email | Is it correct that energy from waste plant has no controls for fluoride or chloride? Are | Good afternoon, Feb 18, 2015 LW

the trucks involved in the plant operation going to have "green" speed limiter settings
of 90 kph and are the setting going to be regularly verified? The emissions from
these trucks are part of the emissions from the whole plant operation. Are clear bags
going to be required for the garbage collected? Is an analysis of the solid ash going
to be available?

Thank you for your interest in the Durham York Energy Centre.
No it is not correct. The facility does have emissions control
equipment in place to control acid gases such as hydrogen
chloride and hydrogen fluoride. Lime is injected into the flue
gas where acid gases are absorbed by the lime and dropped
into the fly ash discharger and remaining lime particulate get
trapped by a series of fabric filter bags used to collect
particulate from flue gas.

All trucks coming to the facility are private hauling companies
which either the Regions or Covanta (facility operator) have
contracts with for either waste delivery, delivery of reagents,
hauling of metals and ash. These haulers must comply with
the 15 km/h speed limits set on the property grounds. Trucks
not on the facility property must comply with whatever
company policy has been set in addition to all other highway
traffic and haulage legislation. Emission estimations for the
facility did consider emissions from trucks on site. There will
be approximately 25 trucks per day coming through the site,
including waste delivery, reagent deliveries and haulage for
metals and ash.

Clear bags have been explored by staff and presented to
Durham Region Council. Up until this point Council has not
made the recommendation to mandate residents to use clear
bags. The use of clear bags is certainly a choice any resident
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can make without a Council direction.
Yes, please visit the website under facility management plans
and click on Ash. As soon as testing reports for ash are
available they will be posted there.
Thank you,
Project Team

8 Feb 19, 2015 | Project web email | Requestor looking for employment with the Region for EFW project. Good morning, Feb 25, 2015 LW
Thank you for your interest in employment with the Durham
York Energy Centre. Please visit www.durham.ca and click on
the careers section. You will be able to submit your resume
on-line.
Thanks,
Project Team

9 Feb 19, 2015 | Project Team Caller asking when the DYEC would be open to the public and wanted to confirm if Project Team returned call and advised that there will be a Feb 20, 2015 LW

direct telephone | there is a set up for visitors to watch how the facility operates. public opening event set for the spring.
10 | Feb 23, 2015 | Project web email | "Reduced carbon dioxide (CO2) emissions from fossil fuel combustion. When a Good afternoon, Feb 25, 2015 LW

megawatt of electricity is generated by an EFW facility, carbon dioxide emissions
that would have been generated by a fossil-fuel fired power plant are avoided." Are
you suggesting that the natural gas used to combust the garbage is not a fossil fuel?
Posted on twitter @nomoreghg

Thank you for your interest in the Durham York Energy Centre.

We wish to clarify how natural gas is used at the facility.
Natural gas is used during facility start-up to raise the
temperature of the boilers to meet minimum temperature
requirements and during shutdown to maintain temperature in
the boiler until the waste is completely combusted and
temperature can be safely lowered. Natural gas may also be
used on an as-needed basis to help sustain efficient
combustion if the plant is processing very wet garbage.

Overall, natural gas represents only a very small portion of the
plant’s fuel. The vast majority of the fuel is garbage.

Project Team
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Thanks for your reply. So in fact the plant is "fired" by natural gas, a fossil fuel. If its | Thank you for your interest in the Durham York Energy Centre. | Feb 27, 2015
Feb 26, 2015 a small percentage, then it would not be onerous to offset this by purchasing bio-gas
offsets through someone like Bullfrog. We do not agree that the plant can be properly said to be “fired
by gas” when, in fact, no gas is consumed most of the time.
We can appreciate that you may not agree.
We currently have no authorization to purchase bio-gas offsets.
Project Team
11 | Feb 23, 2015 | Email directed to | Is it true that the facility uses oil? not Gas? Your email of February 23rd to the Regional Chair was directed | Feb 25, 2015 | CC

the Regional
Chair

Is it true that the "connection ..budgeted for $200,000 ... came in at $4.89million"
Has the report of this cost-overrun been submitted to Council? has it been
approved?

to me for a response to your questions.

Is it true that the facility uses oil? not Gas?

No. The facility uses Natural Gas to bring the boilers up to
temperature and will occasionally use Natural Gas if the
garbage is very wet and cannot sustain efficient combustion.

Is it true that the "connection ..budgeted for $200,000 ... came
in at $4.89million"

In 2009, the natural gas requirements to the site were
estimated to be $200K. This was based on our assumption
that the existing natural gas line had sufficient capacity to
service the EFW

In 2011, Covanta during the design stage, determined the EFW
natural gas requirements for the worst case scenario (both
burners running on natural gas)

In 2012, Enbridge determined that a new gas line would be
needed and that the closest network to provide this supply was
north of the 401. Enbridge estimated that the new line would
cost $3.5M. Due to unforeseen construction conditions they
have determined that the new cost is $4.89M.
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Has the report of this cost-overrun been submitted to Council?
has it been approved?
The EFW update report was submitted to Durham Council and
was approved
| hope that this adequately answers your questions.

Feb 25, 2015 Thank you for your prompt and complete reply.

12 | Feb 27, 2015 | Project web email | Good afternoon, Good afternoon, Feb 27, 2015 LW

| offer the following feedback regarding the “new documents notifications” that are
emailed out to registered individuals/groups. The notification email directs you to the
website and indicates that the new item(s) can be found in the “What’s New” section.
However, once you get to “What’s New” location on the website, the new item is not
apparent. For example, | received a new item notification email on Feb. 25th. All of
the reports that | appear in the “What’'s New” section appear to be the same as those
that appeared when | received a previous new item notification on Feb. 20th. As a
suggestion, it may be helpful to have the new document(s) named in the notification
email, the new items flagged in the “What’s New” section on the website, and/or a
posted date indicated next to the document title in the “What’'s New” section.

Thank you for the opportunity to provide feedback and share ideas.

Kind regards,

Thank you for your interest in the Durham York Energy Centre.

We appreciate your input and will follow up with our IT on how
we can better present new notifications.

Project Team
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1 Feb 12, 2015 | Email forwarded | Email correspondence expressing concern about potential dioxin emissions from the | See attached response Feb 24,2015 | York
by York Regional | facility. The email also questioned the legal status of the contractor in Ontario. The LM/SD

Councillor full email and supporting documents are attached.

Total Project Team Complaints this month (project web email/telephone): 0
Total Covanta Complaints this month: 0
Total Council/ Committee Complaints this month: 0
Total Durham Call Centre Complaints this month (separate attachment): 0
Total Complaints from York this month: 1
Total Complaints from previous months: 0

1

Total Complaints in 2015:




Summary of topics rejected by Regions email
software for exceeding size limits

This letter comments upon York Region’s Disputed Items and

guestionable claimed coasts that were referenced in “Durham York
Energy Centre (DYEC) Construction Update Report”

My investigations into the licensing, zoning and funding provide the
benefit of protecting your health, your family’s health, and taxpayers of
York Region, as well as millions of others who are about to become
exposed to York Region’s garbage.

Your own personal garbage and others will be converted into nano and
micrscopic particles that will be distributed by ambient winds into
hospirals, schools, office buildings, workplaces and homes not only
within York Region but others located in New York State, Ontario and
Quebec.

The following contains an overview of topicsin my letter sent to you on
February 10, 2015 that are offered for your consideration.

You might like to investigate if the following items warrant being
added to York Region’s “Disputed Items.”.

- Six Million dollars in alleged “Architectural Enhancements” (2.0)

- Two hundred fifty eight million dollars in allegedly paid taxes. (3.0)

- Thousands of dollars paid for Covanta’s questionable
lawyers’ fees. (4.0)



- Thousands of dollars of questionable donations given to
politically influential individuals and their alleged charities. (5.0)

- York Region’s exposures to expensive Class Actions will
raise property taxes and awarded damages risk bankupting York
Region. (6.0)

- As a Councillor you have a personal exposure to Criminal Code
prosecutions. (7.0)

-York Region’s Legal ability to cancel its contract with Covanta
Durham York Renewable Energy Limited Partnership without
being sued for breach of contact by Covanta Durham York
Renewable Energy Limited Partnership. (8.0)

- Recommendations (9.0)

Please note that York Region’s exposures to Class Action litigation and

Criminal Prosecution Begins April 2015 as per “Durham York Energy
Centre (DYEC) Construction Update Report”

The “Durham York Energy Centre (DYEC) Construction Update
Report”

Start-up Operations
Boilers run on solid wastes April 2015



System runs at minimum at
75 per cent capacity for 28
days accumulative.

April 2015 means that York Region’s exposures to to Civil Class
Actions and Criminal Code prosecutions beging when ambient winds
start transporting your garbage’s toxic particles to schools, hospitals,
workplaces and homes around April 2015.

This also means that York Region’s garbage particle emissions will
impact thousands of participants and visitors attending the PanAm
Games.

Clusters of asthma attacks and cardiac arrests will overwhelm untrained
PanAm volunteers. The predicted number of fatalities and
hospitalizations will sponsor coroner’s inquests, class actions and
criminal prosecutions.

The qustion to be answered is NOT will this happen, but how can it
not.



From: McDowell, Laura

To: Carvalho, Luis; Dittman, Seth; Wilson, Elizabeth

Cc: Rabeau, Mike; DeMarco, Lina; Hodains, David; Foster, Helen

Subject: Fw: Hello Jack. Enclosed is an answer to your question, "What"s this about.” Regards, |  EEEEEEEN
Date: February-12-15 5:40:35 PM

Attachments: i

image00L.ipa

image003.ipg

1 - Dioxin -The most deadly dioxin is 2378-tetrachloro di-benzo-p- dioxin or TCDD (2).doc

Covanta Construction Nov 30 2013 - low cloud cover.ipg

1 - 1- DIOXIN FALLOUT IN THE GREAT LAKES SYSTEMS QUEENS COLLEGE CUNY FLUSHING NEW YORK and ONTARIO MINISTRY OF ENVIRONMENT AND ENERGY.doc,
Article - Sudbury nickel particles increased heart rates of laboratory mice in New York - Scientific American December 17 2009 (2).doc

Exhibit - Article - Covanta”s History of Convictions for Violatina Air Quality Laws in the United States - The source is America"s Covanta Watch.doc
Article - Air pollution Nine Times deadlier than car crashes VANCOUVER SUN - October 21, 2013.doc

Summary of topics reiected by York Reaion"s email software for exceedina size limits.doc

ATTO00001.txt,

ATT00002.htm

Please take a look at this as we need to provide a response. Given the extent of the claims in the email | think we need some time to thoroughly address- claims to
Councillor Heath
Laura McDowell, Director EPP

From: Mahoney, Erin

Sent: Thursday, February 12, 2015 05:04 PM

To: McDowell, Laura

Cc: Hodgins, David; DeMarco, Lina

Subject: FW: Hello Jack. Enclosed is an answer to your question, "What's this about.” Regards, | N EEEEEEEN
Laura

Please draft response — perhaps we can also point him to a website where more details can be found.

Erin

From: Deputy Mayor Jack Heath Markham

Sent: Thursday, February 12, 2015 4:20 PM

To: asrltd@rogers.com

Subject: FW: Hello Jack. Enclosed is an answer to your question, "What's this about.” Regards, | N EEEEEEEEEEN

Thanks for this.
1 will forward it on to the Commissioner of Environmental Services at the Region of York for her comments.

Jack Heath
Deputy Mayor of Markham & York Region Councillor
905-415-7506 Cell 416-464-5517

From:
Sent: February 12, 2015 3:11 PM

To: Heath, Jack
Subject: Hello Jack. Enclosed is an answer to your question, "What's this about.” Regards, | N NN NN

February 12, 2015

RE: YORK REGION’S DISPUTED ITEMS
Hello Jack:

1) Thank you for responding to my request for you to provide an alternative email to which legal, accounting, and other materials
may be delivered.

2) You asked: “PS — what’s this about?”

3) The answer to your question is as follows.

The materials that | would like to provide to you includes a detailed analysis of the “Durham York Region Energy Centre
(DYEC) Construction Update Report” dated January 29, 2015. The size of my email is because the detailed anaylsis is supported
by .PDF files obtained via Freedom of Information, Access To Information and other sources.

This Construction Update report contains a reference to York Region’s “Disputed Items.”

The e-mail that is in your interest to receive provides sufficient evidence to recommend that York Region’s accountants and legal
department more closely examine Covanta’s claims for certain costs that appear in the Construction Update Report.

York Region is paying its share of Covanta’s alleged construction costs.
York Region’s review of Covanta’ claimed costs may add new items for York Region to dispute.

4) 1 have spent thousands of dollars and man-hours over fourteen-months researching public records obtained via the “Municipal
Freedom of Information and Protection of Privacy Act”, the “Freedom of Information and Protection of Privacy Act”, the
“Access to Information Act” and other sources.

I have been investigating the licensing, zoning, and funding of the Covanta incinerator. This research has revealed surprising
legal and accounting irregularities.

I thought you as an elected representative, should be aware of your potential legal and financial exposures resulting from these
irregularities
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The most deadly dioxin is 2,3,7,8-tetrachloro dibenzo-p- dioxin or TCDD


http://www.agentorangecanada.com/dioxin.php

For many more links on Dioxin click http://www.ejnet.org/dioxin/ there are over 150 other links about Dioxin

The most deadly dioxin is 2,3,7,8-tetrachloro dibenzo-p-dioxin or TCDD.

TCDD is more commonly recognized as the toxic contaminant found in Agent Orange and at Love Canal, NY, and Times Beach, Missouri and Canadian Forces Base Gagetown.


There are 75 chlorinated dioxins, 135 chlorinated furans, and 209 polychlorinated bipheyls or PCBs.

Of the 419 chemicals from all three families, 30 have dioxin-like toxicity. We're usually exposed to a mixture of toxic and non-toxic members of the larger family at the same time. 

When we say "dioxin" we are referring to the 30 dioxin-like chemicals of this family.


Source: http://www.agentorangecanada.com/dioxin.php


Q: Why is dioxin produced?

A: Dioxin is not manufactured intentionally. They form as an unintended contaminant or by- product during combustion or during the manufacture of certain chlorinated chemicals.

Q: How do they get into the environment?

A: Dioxins and furans can be produced when almost anything is burned under the right conditions. 

Two major sources are municipal waste and hospital incinerators, though emissions from these sources have been reduced in recent years because so many of these incinerators have shut down in recent years in many cases due to opposition from local grassroots community based organizations. 

Bleaching wood pulp with chlorine to make paper white has been another major source. Dioxin is found in the waste water released from these plants, although the amounts have declined because many plants have converted to processes that use less chlorine.

PCBs were used as insulators in electrical equipment, but their production was banned in 1977. Today, they remain in use mostly in electrical transformers and capacitors, especially in large office or apartment buildings.

PCBs are commonly found in river sediment nears plants where PCBs were generated or used.

Q: Does dioxin break down in the environment?

A: Dioxin is a highly persistent chemical that only slowly degrades in the environment. Dioxin present in surface soil may take from 9 to 15 years to degrade to half its concentration. In subsurface soil, dioxin will remain largely unchanged with time. Dioxin in water settles in sediment and can re-enter the water when the sediment are disturbed.

Q: How do dioxin emissions from incinerators reach people?

A: Dioxin goes into the air and people breathe in the particles. But a bigger problem is that the particles settle on grazing land where cows eat the grass and the dioxin gets concentrated in the fat in their meat and milk.

It also gets concentrated in cattle and hogs that are fed dioxin- tainted grain.

Dioxin particles can also fall directly into rivers, streams, and other bodies of water or reach these waterways in surface water runoff. Dioxin settles on the bottom where fish and shellfish ingest small particles of sediment. Dioxin then builds up in their fat or organs. In Maine, pregnant women are advised not to eat the green "guts" in lobsters because it's high in dioxin. People call it the "tomalley," but it's actually a combined liver and pancreas - a hepatopancreas.

Q: Do dioxins concentrate as they move up the food chain?

A: Yes. More than 90 percent of our exposure comes from food, mostly fish, meat, poultry, and non-skim dairy products. Fattier fish have more dioxin than leaner fish. Shellfish like lobsters are low in fat, but the dioxin may be in their hepatopancreas or organs, not the meat.

Q: Does dioxin accumulate in our bodies?

A: Yes. Dioxin slowly accumulates in the body. The average levels of dioxin in the U.S. population is about 25 parts per trillion (ppt) according to the US Environmental Protection Agency (EPA). Approximately 10% of the population may have tissue levels has much as 3 times higher than this level.

Q: What does it mean to have dioxin in our bodies?

A: The USEPA has found that the body burden level of dioxin in animal studies can be relate to adverse health effects observed in both animals and people.

They have also found that the average level of dioxin found in the general US population is very close to these levels. EPA interprets this to mean that there is little or no "margin of exposure" left for most people. We see this as meaning that we are nearly "full" and that any additional exposure of dioxin can result in adverse health effects. Some people already have body burden levels that are above the average and they are likely already suffering adverse health effects.

Q: Are some people more at risk from exposure to dioxin?

A: Yes. Nursing infants, some workers, people who eat fish as a main staple of their diet, such as indigenous people and fishermen, and people who live near dioxin release sources are at greater risk of developing adverse health effects from dioxin because they are exposed to higher concentrations.

Q: Can you get rid of dioxin?

A: Yes, but not easily. There's a general process within the body of accumulation and removal of toxic substances. Dioxin is accumulated in fat which is hard to get rid of. If you lose weight, you lose some dioxin with the fat. 

If you're breastfeeding, you get rid of it through the breast milk. Infants get their greatest dose of dioxin during breastfeeding because it's concentrated in breast milk and because the infant is so small that the dose per pound of body weight is quite high. The benefits of breastfeeding still outweigh the risks of dioxin, though we'd rather not have to make such a choice.

Q: How long does it take to get rid of dioxin?

A: Dioxin's "half-life" in the human body is about seven years. In other words, it takes about seven years for half of the dioxin in your body to be removed and then another seven years for the half of that amount and so on. This means your body will never be free of dioxin contamination.

Q: What harm does dioxin cause?

A: Exposure to dioxin can lead to a wide arrays of adverse health effects including cancer, birth defects, diabetes, learning and developmental delays, endometriosis, and immune system abnormalities.

Q: How can dioxin affect so many parts of the body?

A: Dioxin binds very strongly to intracellular receptors in the nuclei of animal and human cells throughout the body. So dioxin can easily get into the nucleus, where the cell's DNA is located, and wreak havoc. If it damages the DNA, that could cause cancer or birth defects. It could also alter the DNA's instructions to make normal enzymes, hormones, and other proteins, which could lead to any of a number of diseases.

Q: Can dioxin cause cancer?

A: Yes. Dioxin is a known carcinogen. TCDD is the most potent animal carcinogen ever tested. It causes tumors in both genders of every species and every strain of animal that's been tested. And the animals get different types of tumors, so it doesn't just initiate tumors, it also promotes the growth of tumors caused by other chemical initiators.

Q: Does dioxin also cause cancer in people?

A: Yes. Everyone, except perhaps some industry groups, accepts that dioxin is a human carcinogen.

IARC, the International Agency for Research on Cancer, which is part of the World Health Organization (WHO), reclassified it as a human carcinogen in 1997. In January 2001, the Department of Human Health and Services' National Toxicology Program classified dioxin as a known human carcinogen. The September 2000 draft of the USEPA's Health Assessment document on dioxin also classifies dioxin as a known human carcinogen.

Q: How powerful a carcinogen is dioxin?

A: It is the most potent substance ever tested by the USEPA or by any private or government research center. Dioxin causes cancer in multiple species in multiple organs in both sexes. Cancer in animals has resulted from exposures as low as 200 ppt. [Parts Per Trillion]




Q: What's the chance that you will get cancer as a result of exposure 
to dioxin?

A: The USEPA released a draft report last fall that projected an excess cancer risk of one in 100 for the most sensitive people who consume a diet high in animal fats. 

In other words, the risk of getting cancer from dioxin - over and above the risk of cancer from other sources - is one in 100 for some people. This is a worst-case scenario. It's for the most sensitive people among the five percent of the population who consume the most dioxin. Scientists refer to this as the "upper bound estimate." This is a shocking estimate.

EPA's upper bound risk for the most sensitive people to average exposure is one in 1,000 which is also a serious risk level. A general "acceptable" risk level is one-in-one-million.

Some people may be exposed to little if any dioxin.

Q: Are the EPA's risk estimates reliable?

A: They're the most reliable ones we have. Several scientific peer review groups, including the agency's Scientific Advisory Board, which includes consultants outside of the agency have approved the agency's report including the methods EPA used to make their risk estimates.

Q: What kind of cancer does dioxin cause in people?

A: Most of the studies of exposed populations indicate that dioxin causes an increased risk of all cancers. Some studies suggest that it promotes lung cancer and soft-tissue sarcomas, which are cancers of the fat and muscle. Most studies don't focus on any one type of cancer because there are so few individual cancers in small studies of exposed populations.

Q: What other health problems does dioxin cause?

A: Dioxin exposure is linked to skin rashes, liver disorders, reproductive problems, birth defects, learning and developmental delays, endometriosis, immune system abnormalities, and diabetes.

Q: Do dioxins impair learning behavior?

A: PCBs appear to lower IQ or cause developmental delays in the children of women who ate large quantities of PCB-tainted fish during pregnancy. The studies that monitor these children are still on-going, so we don't know for how long the adverse effects last. Up until age seven, researchers are still finding measurable developmental delays. Over time, those delays may become imperceptible, but we don't know about IQ.

Q: How does dioxin affect reproduction?

A: Dioxins seem to impair the development of the human reproductive system. There have been case reports of hypospadias- -a birth defect in which the urethra opens on the underside of the penis--in populations exposed to dioxin.

Dioxin has been shown to cause either endometriosis or a proliferation of endometrial tissue in monkeys, mice, and rats.

In humans, the evidence is less clear, but one small study found higher levels of PCBs in infertile women with endometriosis than in infertile women without the disease.

Researchers have also found a decrease in the number of male babies born in Seveso, Itally, since 1976 when there was an explosion at a chemical plant making chlorinated pesticides. The accidental explosion sent a plume of dioxin-laced smoke into the sky and the surrounding community of Seveso. Dust and particles of the dioxin-contaminated pesticide fell on people who lived downwind from the explosion. The dioxin killed pets and contaminated the soil.

A study of former Seveso residents compared the ratio of males to females born in Zone A, which was closest to the explosion, and Zone B, which was further away, to ratios elsewhere. Usually, 51 percent of newborns are male and 49 percent are female. But among children of men who lived in Seveso, only 44 percent were male in the years since 1976. And among children of men who were younger than 19 when the explosion occurred, only 38 percent were male. Zone A is still evacuated, 26 years after the explosion.

Q: Does dioxin also cause birth defects?

A: Yes. During the Vietnam War, The U.S. Military used an herbicide called Agent Orange to defoliate the jungles of Southeast Asia. The herbicide is 50 percent 2,4,5-T. Small amounts of dioxin are produced when 2,4,5-T is made, so it's an unavoidable contaminant. Studies on Vietnam veterans exposed to Agent Orange suggest that their children have an increased risk of spina bifida.

That's a birth defect that occurs when the neural tube - which develops into the spinal cord - fails to close during the first six weeks of gestation. Children born with spina bifida often lack bowel and bladder control, and many are paralyzed from the waist down or suffer from mental retardation. The evidence that dioxin causes the defect is strong enough that Vietnam veterans are compensated by the U.S. government if their children are born with spina bifida.

In animal studies, dioxin is a powerful teratogen, a substance that causes birth defects. Its teratogenic effects in animals are as dramatic as its carcinogenic effects. It causes different defects in different organs in different species and strains of animals. For example, it causes cleft palate in mice, malformed kidneys in rats, and extra ribs in rabbits.

Q: Does dioxin affect the reproductive system in men as well?

A: Yes. In animal studies, we see decreased testicular size and decreased sperm production. That's in adult rats who were exposed to dioxins before they were born. Dioxin also lowers testosterone levels in men. We don't know how dioxin damages the male reproductive system. One theory is that it's toxic to the male fetus. Another is that it damages the Y chromosome, so sperm with Y chromosomes don't fertilize eggs.

It's the Y chromosome that makes a fertilized egg develop into a male.

Q: Does dioxin impair the immune system?

A: Yes. Linda Birnbaum, EPA leading dioxin expert, calls dioxin an "immune modulator," because it makes the immune systems of animals both under-reactive and overreactive to stimuli. An over-reactive immune system may raise the risk of auto immune diseases like lupus. An under-reactive immune system is less able to respond to an antigenic challenge - that is, it makes vaccines less effective and leaves the animal less able to fight off infections and possibly diseases like cancer.

The evidence in humans is limited. But after the residents of Quail Run, Missouri, were exposed to dioxin-contaminated oil and debris from Agent Orange manufacturing plants, they had a large number of welts on a skin-prick test, which is designed to detect allergies. That meant that they were allergic to many things--it's a sign of an over-reactive immune system - though the welts diminished over time.

Q: Does dioxin cause diabetes?

A: The risk of diabetes seems to be elevated in the Ranch Hands group of Air Force troops who had the job of spraying Agent Orange in Vietnam. Researchers compared these Ranch Hand soldiers to other Ranch Hands who weren't exposed to Agent Orange who had dioxin levels that were similar to most Americans. They found that those with higher dioxin levels - within the normal range - had a higher risk of diabetes than those with lower dioxin levels.

Q: Which of dioxin's adverse effects are conclusive?

A: Most scientific groups that have evaluated the cancer evidence for dioxin agree that dioxin is a human carcinogen. The studies on veterans are strong enough that they get compensated if their children are born with diabetes or spina bifida. We have animal evidence for developmental delays and reproductive hormonal effects. The human evidence is not as strong for endometriosis and immunotoxic effects.
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I. THE DIOXIN PROBLEM

In this age of environmental pollution, one group of chemicals stands out as the most perilous toxic threat to the general population, and yet, thus far peculiarly resistant to effective remedial action: dioxin. The threat is apparent from EPA's September 1994 dioxin reassessment, which concluded that:

· Our daily intake of dioxin and dioxin-like chemicals creates a lifetime cancer risk in the general U.S. population that is 500-1,000 times greater than the "acceptable" one in a million risk. 

In pregnant women long-term damage to the fetus may also occur close to this level of exposure, leading to birth defects, disrupted sexual development, and damage to the nervous and immune systems. By any reasonable standard, this means that we must eliminate exposure to dioxin.

· Nearly all of the general population's exposure to dioxin comes from food -- two-thirds of it from milk, dairy products and beef, major components of the diet. For their part, milk cows and beef cattle absorb dioxin by eating dioxin-contaminated feed crops. Since we cannot readily eliminate these foods, action must be taken to prevent the contamination of the feed crops by dioxin.

· Dioxin enters the environment chiefly in the form of airborne emissions from incinerators, particularly those that burn municipal and medical waste. The EPA dioxin reassessment proposed, as a hypothesis, that once emitted, dioxin is carried in the air to farms where it is deposited on the crops fed to milk cows and beef cattle.Since there is no way to shield crops from dioxin deposited on them from the air, or to later remove it, action to prevent crop contamination must be directed at the sources that produce dioxin, such as incinerators.

· There are thousands of incinerators and other sources of airborne dioxin in the United States and Canada that vary considerably in the amount they emit and their distance from farms that grow cattle feed crops. All these numerous sources must therefore be identified and ranked as to their impact on the crops, so that preventive action can be appropriately targeted on the major sources.

These conclusions define what needs to be done to eliminate -- or at least sharply reduce -- the dioxin threat: Dioxin must be traced from each of the thousands of sources, through the atmosphere (where its fate will be affected by wind, temperature, sunlight and precipitation) to its deposition on cattle feed crops (where the crop's growth stage will influence how much dioxin is absorbed) and to the cattle (which will accumulate dioxin in milk and beef). 

Then, by ranking each source's contribution to cattle's exposure to dioxin, remedial action can be focused on the major ones. This amounts to an ecosystem approach to environmental policy; it tracks dioxin through the successive ecological sectors that comprise the food chain, defining its impact on the people who depend on it.

This approach is very different from current practice, which only considers the dioxin risk from an individual source on the relatively few people near it. For a long time, such risk estimates have assumed that exposure results from inhaling dioxin-contaminated air or, in the case of infants, from eating soil or household dust that contains deposited dioxin. A typical assessment worked out the maximum cancer risk, over a 70-year lifetime, to a person breathing dioxin-contaminated air at a point downwind of an incinerator where the ground-level concentration of dioxin is greatest -- a region no more than a few miles away. Calculated in this way, the cancer risk from a modern trash-burning incinerator is generally at or close to the "acceptable" one per million limit, or perhaps 10-20 times above it. This is a maximum risk; for people living farther away from the incinerator -- as most of them do -- the risk from that source will be much lower.

Recently, for example in the dioxin regulations for hazardous waste incinerators proposed in April 1996, EPA risk assessments have recognized that nearly all of the exposure is through food, but once again, only the risk to the most exposed individual is estimated. This leads EPA to the notion that a farmer, living near an incinerator and eating home-grown beef (milk and dairy products are not mentioned), is at the greatest risk from dioxin incinerator emissions -- not a very helpful guideline for urban residents or indeed for most of the U.S. population.

We now know that these kinds of assessments greatly underestimate the actual cancer risk from incinerator dioxin emissions. The country's incinerators affect not only the nearby people, but, much more powerfully, through their food supply, the entire population. The incinerators' health impact is not created one by one, but collectively, for each one contributes to the widespread dioxin fallout that, channeled through the air, the crops, and the cattle, contaminates everyone's food supply. This is the painful lesson that ecology teaches: the danger of dioxin is vastly greater than the incinerator risk assessments have led us to believe; it threatens the entire population with an unacceptable risk of cancer and grave hazards to fetal development.

An early, outstanding example of the ecosystem approach is the effort to remedy the toxic pollution of the Great Lakes. In recent years, this has focused on the impact of persistent toxic chemicals, including dioxin and dioxin-like compounds (such as certain PCBs), that, entering the lakes, pass through the lake-based food chain and accumulate in fish, wildlife, and people. Since 1909, the environmental future of the Great Lakes has been the responsibility of a pioneering effort in international ecological collaboration. Mandated by a series of U.S.-Canadian treaties, the International Joint Commission (IJC) has evaluated detailed studies of the lakes' ecological status and has proposed ways of improving it.

The IJC has concluded that only the strategy of pollution prevention can end the toxic threat to the Great Lakes. Present efforts to remedy the environmental impact of toxic pollutants -- including the most recently proposed EPA regulations of incinerator emissions -- are almost entirely based on the strategy of control: a device is appended to the source with the aim of recapturing enough of the pollutant to bring the environmental emissions to some presumably acceptable level. The IJC strategy calls for a different approach. Since the goal of prevention is to completely eliminate the pollutant -- which experience shows is unattainable through control devices -- this must be achieved by transforming the process that actually generates the pollutant so that it is not produced to begin with. This can be done, for example, by recycling municipal waste instead of burning it.

There are several basic ways to study a toxic pollutant like dioxin. To gauge its impact on the environment and human health, we need to ask how much of it gets into ecosystems like those that support the Great Lakes or cattle farms. Then, to do something about it, we need to ask where the dioxin comes from, and -- since so many sources are involved -- which ones are the most important to change or shut down, so that their emissions can be reduced to zero and the problem thereby prevented. Finally, we also need to ask how dioxin gets from the places where it is produced -- chiefly incinerators -- to the Great Lakes, cattle farms, or for that matter to anyplace that will suffer from its toxic effects.

In August 1993, CBNS began a two-year project on the Great Lakes, supported by The Joyce Foundation, to answer these questions and an additional one fundamental to the IJC program of preventing dioxin pollution: What will it cost, in jobs and economic impact, to prevent the major sources of dioxin from producing it? To answer these questions we carried out a study directed toward the following goals:

· Identification and characterization of all the sources of airborne dioxin in the United States and Canada with respect to location and estimated rate of dioxin emission.

· Development of a method for quantitatively tracking the movement of dioxin, from emission at each of the thousands of sources, through the air, to the Great Lakes, so that the sources can be ranked as to the amount they deposit in each of the lakes, and the major sources can be identified for preventive action.


· Finally, since pollution prevention involves an investment in new or altered dioxin-free facilities, evaluation of the technical and economic feasibility of making such changes.


The results of our study are outlined in this summary. They show that once emitted by the numerous sources, dioxin travels in the air over thousands of miles, creating a toxic fallout that settles out everywhere, contaminating not only the Great Lakes, water, fish and wildlife, but the farms where cattle are raised to produce milk, dairy products and beef as well. In a way, our study confirms the EPA source/atmosphere/cattle hypothesis of dioxin exposure -- but extends it to every cattle farm in the United States and Canada -- and confirms the reality of the grave threat that we face from the dioxin that contaminates the food supply. Our study also shows that the major sources of the dioxin deposited in the Great Lakes, in particular the incinerators that burn municipal or medical waste, can be replaced by dioxin-free waste-disposal procedures with little or no loss in economic activity or jobs -- and even with possible gains.

II. DIOXIN FALLOUT ON THE GREAT LAKES

A. The Two Routes to the Lakes:

Dioxin can get into the Great Lakes by water as well as by air. The water route brings dioxin into the lakes from pulp and paper mills, sewage treatment plants and chemical plants that pipe their dioxin-contaminated wastewater directly into the lakes or the streams that flow into them. 

Direct measurements of the dioxin content of the wastewater and the rate at which it flows into the lakes can tell us how much dioxin they receive annually -- the "loading" from each source. Waterborne dioxin can also enter the lakes in leachate from nearby toxic dumps, but the amounts are difficult to measure. Estimation of the waterborne dioxin is particularly difficult in Lake Ontario and Lake Erie. These lakes are burdened by dioxin leaching from nearby toxic dumps and dioxin-laden sediments resulting from earlier, heavily-contaminated waste water from chemical plants and pulp and paper mills. In the other lakes, waterborne dioxin is relatively small, about four to seven times less than the amount that enters from the air.

While the link between the waterborne sources of dioxin and the lakes is direct and relatively simple, this is not true of the airborne sources. There are few actual measurements of the amounts of dioxin emitted by the thousands of airborne sources; yet, from these limited data we must estimate the amounts emitted by each of them. 

Then, the passage of the dioxin between each source and the lakes -- which determines how much of the emitted dioxin remains to be deposited when it finally reaches the lakes -- is far from simple or direct. The fraction of the emitted dioxin that arrives over the lakes depends on how it moves with the winds; how fast it spreads by diffusion; and how much is destroyed or carried to the ground en route. Yet, however complex, all this must be worked out if we are to understand the origin of the dioxin burden on the Great Lakes -- and eventually of the dioxin that contaminates the country's supplies of milk, dairy products and beef.

B. How Much Dioxin Do the Sources Emit into the Air?

Dioxin has been found in the emissions from many processes: incinerators that burn municipal, medical, hazardous chemical waste, or sewage sludge; copper smelters; wood- and coal-burning furnaces; iron sintering plants (which prepare iron ore and steel plant residues for use in blast furnaces); heavy duty diesel vehicles; gasoline-driven cars and trucks. 

The amounts of dioxin that these different sources produce vary a great deal; but what they all have in common is combustion -- fuel is burned -- and the presence of chlorine in the fuel. 

Trash-burning incinerators have been studied most, and we now know that they literally synthesize dioxin by chemical reactions as combustion gases cool down in their control devices or exhaust stacks. There, chlorine (released, for example, from the burning of chlorinated plastics) and organic (carbon-containing) molecules that survive combustion combine to produce dioxin.

The effort to estimate how much dioxin falls on the Great Lakes must begin with basic information about the sources -- in particular, their location and how much dioxin they emit per day. Ideally this should be done by continuously measuring the amount of dioxin flowing through the stack, as is done with simpler pollutants such as carbon monoxide. Unfortunately, this ideal is thus far unattainable with dioxin. 

Instead, a sample of the stack gas must be trapped and sent to a laboratory for an elaborate and expensive (about $1000 per sample) analysis. Very few of the many sources have ever been analyzed for dioxin, and even those are tested only infrequently.

The EPA and other environmental agencies have used the "emission-factor" approach to get around this problem. Measurements are made at a few -- hopefully typical -- trash-burning incinerators, let us say, recording not only the amount of dioxin emitted from the stacks, under standard (again hopefully) operating conditions, but also connecting that amount to the amount of trash burned. An emission factor -- the amount of dioxin emitted per ton of trash burned -- can then be calculated. Finally the amount of dioxin emitted by an untested incinerator can be estimated by multiplying the amount of waste it burns (the "throughput") by the appropriate emission factor.

There are difficulties with this approach, for the amount of dioxin emitted depends, not only on the amount of material burned, but on a number of other factors as well, including: the nature of the fuel (especially its chlorine content); the design of the incinerator; and the type of emission control device. 

The largest -- and often unknown -- variable is the nature of the fuel. For example, two measurements of dioxin emissions from a Columbus, Ohio municipal waste incinerator (now closed) differed by a factor of five, apparently because of a difference in the composition of the trash burned on the two occasions.

Another, even more basic, difficulty is that the number of certain sources that are actually operating may be unknown. For example, in 1993, when the EPA analysis was made, there was no comprehensive national inventory of medical waste incinerators that listed them by location and throughput. (In contrast, this information was available for trash-burning and hazardous waste incinerators.) 

In that analysis, and in our own, it was necessary to make a very approximate estimate of the amount of medical waste burned. EPA used permit data from 20 states on individual hospital incinerators to estimate the average amount of medical waste incinerated per capita. This average was applied to other states, based on their population. Since most of the incinerator locations were unknown, for the purpose of our computer analysis the best that could be done was to assign the amount of waste burned to a geographical area such as a state or a large city, based on its population.

Taking such difficulties into account as much as possible, EPA estimated the emission factors of a number of dioxin sources for the 1994 dioxin reassessment. In our Great Lakes study, we brought the EPA data up to date and improved on them somewhat. The range of uncertainty in the emission factors is nevertheless quite large; most of them vary over a 10-fold range or more.

In this way, the emission factors for the various types of sources, their location, and their respective throughput (for example, the number of tons of trash burned by an incinerator, or the amount of fuel used by diesel trucks) were tabulated. We created a database of 1329 sources, of which 954 were individual facilities at specified locations and 375 were aggregated for entire states, provinces or metropolitan areas. 

We computed the amount of dioxin that each of the various sources emitted into the air from the product of the emission factor and the throughput. Based on average emission factors, this showed that, as of 1993, medical waste incinerators accounted for 53% of the total national dioxin emissions, and municipal waste incinerators for 24%, with about 20% produced by the next five combustion sources (cement kilns burning hazardous waste, secondary copper smelters, wood-burning, iron sintering and coal burning), and the remaining three percent distributed among seven minor sources. Since 1993 this situation has changed considerably; for example, a number of medical waste incinerators have been shut down.

C. Following Dioxin Through the Air:

The amount of dioxin that reaches the Great Lakes -- or, for that matter, any other ecological target -- depends on the amount that the sources emit into the air and how much of that is lost (destroyed or deposited) in transit or goes somewhere else. As soon as the dioxin leaves the source, some of it, chiefly attached to relatively large particles, settles out on the ground nearby. 

Only about 1-10% of the emitted dioxin is deposited within 30 miles of the source. 

The rest, in the form of small particles and vapor, moves with the wind and spreads over an ever-increasing area. 

Meanwhile, subject to gravity, the vertical movement of the air, diffusion, and precipitation, some of the dioxin falls to the ground, reducing the amount that is still airborne and able to reach the Great Lakes. At the same time, there are destructive processes at work: sunlight can destroy dioxin depending on whether it is in the form of vapor and therefore exposed to the ultraviolet radiation, or attached to solid particles, and thereby to some degree shielded from it. What is more, whether the dioxin is attached to protective particles or in the form of vapor depends on the temperature; there is a higher proportion of vapor in warm air. Finally, when the dioxin reaches one of the lakes, the amount that comes down depends on the local weather conditions at the time. Rain or snow will carry dioxin quickly to the lake surface.

Fortunately, there is a way to trace dioxin through this complex web. A basic method for tracking certain airborne pollutants was worked out by the National Oceanic and Atmospheric Administration (NOAA) in response to the need to trace the movement of radioactive material -- for example, from a nuclear accident -- in time to warn people who might be exposed to it. 

NOAA has developed a computer model (called HYSPLIT, after Hybrid Single Particle Lagrangian Integrated Trajectory). It incorporates detailed weather data for the United States, southern Canada and northern Mexico for a grid of 924 points 183 km apart at six levels up to 3,000 meters, recorded at two-hour intervals for every year since 1988. 

The computer model starts with a "puff," containing a fixed amount of material, emitted at set intervals into the air from a source at a known geographical location. It then tracks each puff as it spreads, moves with the weather, and the material in it is destroyed in transit, or is deposited. Dr. Mark Cohen of the CBNS staff has modified HYSPLIT to incorporate the behavior of the 17 molecular forms of toxic dioxins and furans and eight additional non-toxic groups, in particular with respect to their distribution between the vapor and particulate-bound phases.

The modified HYSPLIT/TRANSCO model is capable of estimating the amount of a specified dioxin congener emitted by a source located at any point in the United States and Canada that is deposited at any other point or area -- in this case, the area of each of the Great Lakes. In a typical computer run, the model tracks the movement of a series of 1251 puffs emitted from the source at regular intervals over a one-year period. It computes the position of each of these puffs and the amount of the dioxin congener it contains, at hourly intervals over the entire year (1993). The model finally estimates the amount of the congener emitted from the source that is deposited over the area of each of the Great Lakes. We can then compute each source's "air transfer coefficient" (ATC) -- that is, the fraction (or percent) of its emitted dioxin that is deposited in each of the lakes.

In order to reduce the computation time needed to estimate the ATC values for each of the 1329 sources and all of the 25 different dioxin congeners, two interpolation procedures were developed and validated. One of these used the ATC values generated for 28 evenly distributed standard source locations to generate interpolated values for all 1329 sources. Another, based on computer runs on four different congeners at each of the standard source locations, generated ATC values for all 28 congeners from the relationship between the ATC values of the four separate congeners and their physical-chemical characteristics.

How well does the computer model do this job? To answer this question we compared actual two-day measurements of the dioxin concentration of ground-level air made by the Ontario Ministry of Environment and Energy at Dorset, Ontario, Canada (in a rural area) at monthly intervals during 1993 with the total concentrations predicted by the computer model at that location arising from the emissions from all 1329 sources. 

There was a general agreement, with some departures, between the monthly measurements and the model's weekly predictions. But the predicted and measured yearly average values were very close: 3.4x10-15 g of dioxin (TEQ) per cubic meter and 3.3x10-15 g of dioxin (TEQ) per cubic meter respectively. However, this agreement is based on only the single set of measurements suitable for comparison that was available at the time and needs to be confirmed by further comparisons.

The agreement between the predicted and measured deposition of dioxin leads to another important conclusion: It indicates that the amount of dioxin (as TEQ) in the air at Dorset can be accounted for by the emissions from our inventory of sources -- suggesting that no other major sources are involved. For another airborne pollutant, hexachlorobenzene (HCB), that we also studied, the story was quite different. The computer-predicted values for several Canadian monitoring sites were only about one-tenth of the actual measured values. Apart from uncertainty in HCB emissions, this suggests that most of the HCB found at those sites must have come from sources other than those included in our inventory. HCB is much longer-lived in the atmosphere than dioxin and is more likely to be distributed globally, occurring for example in the Arctic, very far from any sources. Apparently, unlike dioxin, most of the HCB deposited in the Great Lakes region is part of the common global pool to which the U.S. and Canadian sources contribute only a part.

D. The Results: How Much Dioxin Reaches Each of the Great Lakes From Each of the 1329 Sources:

Using the computer model, we were able to estimate the amount of dioxin, from each of the 1329 sources, that was deposited in each of the Great Lakes. Analysis of this mass of data yielded some very useful information.

· Incineration of medical and municipal waste is responsible for the largest percentages of the total amount of dioxin deposited in the Great Lakes -- 48% and 22%, respectively. Iron ore sintering and cement kilns burning hazardous waste contribute an additional 8% each. The remaining 14% is distributed among 11 additional types of sources (see Figure 1).

· Relatively few of the individual sources account for most of the dioxin deposited in the Great Lakes. As Figure 2 shows, when all of the 1329 sources are ranked as to the amounts they contribute, and the cumulative amount deposited in Lake Michigan is plotted against their descending rank, it can be seen that the 10 highest-ranking sources alone account for 60% of the total amount deposited. In all, only 106 sources, or 8% of the total, account for 85%of the dioxin deposited in the Great Lakes. Eliminating these relatively few sources would go a long way toward ending the deposition of airborne dioxin in the Great Lakes.


· When the sources are mapped and classified as to whether or not they rank in the top 85% of the sources contributing to the airborne dioxin entering the Great Lakes, it can be seen that sources around the Great Lakes are responsible for a good deal of the total deposition of dioxin, but the top contributors also include sources as far away as Florida. An example is shown in Figure 3: a map of municipal solid waste incinerator locations, indicating those that contribute to the top 85% of dioxin deposition.


· When the contributions of all the sources are ranked by their distance from the center of each lake, it is evident that about half of the cumulative dioxin deposition comes from sources about 300 miles (480 kilometers) or less from the center of the lake -- that is, located in the U.S. states and the province of Ontario that border the lakes. The remaining half of the total deposition comes from sources as far as 1,500 miles (2,400 kilometers) away (see Figure 4).


· The extent to which the different sources contribute to the dioxin deposited in the Great Lakes depends not only on the amounts they emit and their distances from the lakes, but also on their geographic location. A higher percentage of the dioxin emitted from sources to the south and west of the lakes is deposited in them than from the sources to the north and east. Figure 5 illustrates this effect in the case of Lake Michigan.


· The effect of the sources' geographic location on dioxin deposited in the Great Lakes reflects the weather pattern. This is visualized in Figure 6, again with Lake Michigan as the example. For this purpose the entire U.S./Southern Canada area was divided into 20,000 squares (each 270 square miles in area), and the computer program estimated the ATC value for a dioxin congener (2,3,4,7,8-pentachloro-dibenzofuran) emitted at each of the squares' center points and, after air transport, deposited in the lake. Thus, for each square we estimated the percent of dioxin emitted at its center point that would be deposited in Lake Michigan. Figure 6 maps the geographic distribution of six successive ranges of ATC values. It shows that air transport is most efficient for sources to the west and southwest of Lake Michigan and least efficient for sources to the northeast and southeast of the lake. This reflects the general southwest-to-northeast and west-to-east weather pattern.


























E. Conclusion: What We Have Learned About Dioxin Fallout:

We have learned a number of things that we did not know before, not only about dioxin in the Great Lakes, but also what still needs to be done in order to understand how dioxin contaminates the food supply and what can be done to prevent it. For example, now that we know that a significant amount of the dioxin emitted by trash-burning incinerators and hazardous waste-burning cement kilns as far away as Florida and Texas reaches the Great Lakes, we also know that dioxin fell to the ground everywhere in between -- reaching thousands of dairy farms as well. 

Thus, we now know that the environmental process that links incinerators to the nation's milk supply is not merely a hypothesis about a local phenomenon, but the path that dioxin actually follows even over long distances. And now that we know from the computer model how to identify, among the thousands of sources, the relatively few that are responsible for depositing most of the dioxin in the Great Lakes, the same could be done for the dairy farms -- leading to plans for protecting them. (A CBNS study of the amounts of dioxin deposited on dairy farms in Wisconsin and Vermont, and the amounts in their feed crops and milk, is underway.)

This new knowledge has important implications for environmental policy. When-- as it is now -- the wisdom of building a trash-burning incinerator is based on the health hazards experienced only in the nearby area, the public policy issues come down to a straight-forward question: Should the community build an incinerator that would expose the people of the community, themselves, to this hazard? Since, in this case, the risk would be self-imposed, the community at risk, through its elected officials, could decide whether or not to accept it.

Now we know that, in fact, the dioxin generated by any one incinerator is combined with dioxin from many other sources, and that their collective impact is visited upon people everywhere -- whether or not they chose to build an incinerator -- through food produced on distant farms. 

This means, for example, that the risk to the people of Chicago is not so much from inhaling dioxin emitted by the city's trash-burning incinerator, but rather from ingesting milk and cheese produced on farms, for example, in Wisconsin. Moreover, these foods are likely to be contaminated not only by emissions from the Chicago incinerator, but also by emissions from incinerators in Wisconsin, the surrounding states, and states as far away as Florida.

Now the policy debate must be greatly broadened. While the people of Chicago would of course benefit by persuading the city officials to shut the local incinerators in favor of dioxin-free alternatives such as recycling, to really solve the problem the same remedial action would need to be taken in the nearby states, and even in more distant ones. Since the environmental impact of any one incinerator is part of the collective impact of many of them, action to reduce the hazard must be collective as well; the policy issue is no longer local, or even regional, but national.

We have also learned more about the dioxin "background" problem. This goes back to claims made some 20 years ago in reports from the Dow Chemical Company that dioxin occurs throughout the environment because it is created by widespread natural processes such as forest fires, and not by industrial processes and products. That idea was laid to rest when studies of dated lake sediments showed that almost no dioxin was present until the 1940s, and then rose sharply in parallel with the use of chlorine by the petrochemical industry. Nevertheless, in some quarters the idea persists that the widespread occurrence of background levels of dioxin is an unavoidable situation that we have to live with. And it is sometimes argued that since the output of dioxin from any one source does not add significantly to the background level, it can be "safely" operated. We now know that the chief contribution of each source to the hazard of airborne dioxin is, in fact, made by adding to the general level of background dioxin -- the widespread fallout -- and that this dangerous impact on the food supply is not "natural" but man-made.

Another useful outcome of our study has been the identification of serious gaps and inadequacies in the basic information about airborne emissions of dioxin. Only an extremely small fraction of the operating incinerators and other sources have ever been tested for dioxin emissions, forcing reliance on emission factors, which are themselves uncertain. In the case of one major source of dioxin deposition to the Great Lakes -- iron sintering plants -- there are at this time no actual measurements from U.S. or Canadian facilities. In sum, there is a particularly urgent need for more and better information about the sources of airborne dioxin.

III. THE FEASIBILITY AND COST OF ZEROING OUT DIOXIN

A. The Strategic Approach:

1. Pollution prevention:

In developing a strategy to stop dioxin fallout in the Great Lakes, we have been guided by the principle of pollution prevention. Although pollution prevention has become a popular environmental buzzword in the last few years -- and has even acquired a high-tech shorthand, "P2" -- its practical, operational meaning is often unclear. The clearest way to define pollution prevention is in comparison with its opposite: pollution control. In pollution control, the source that generates the pollutant remains unchanged, but a separate control device is attached to trap or destroy the pollutant before it escapes into the environment. The source continues to produce the pollutant, but now a lesser amount -- which is never zero -- reaches the environment.

Unlike pollution control, prevention calls for changing the technology of the production process in which the pollutant originates, so that the source no longer produces it at all. Automatically, emissions are then zero.

In our first year's work we identified four classes of airborne sources (medical waste incinerators, municipal waste incinerators, cement kilns that burn hazardous waste, and iron sintering plants) that together account for more than 85% of the airborne dioxin deposited in the Great Lakes. We have chosen these sources and one waterborne source (pulp and paper mills) for analysis of economically constructive ways of eliminating their production of dioxin. For each source class, we have aimed to:

· identify the appropriate changes in production technology that prevent dioxin formation;

· estimate the cost of substituting them for the existing dioxin-generating technologies;


· evaluate the impact on the regional economy.


2. Dioxin and combustion:

All of the sources that emit airborne dioxin are combustion processes, in which a carbon-containing fuel is burned in the presence of oxygen, generating heat. The fuel may be natural gas, oil, coal, or wood (as in a furnace); a mixture of paper, plastic, food scraps, old clothes, and much else (as in a trash-burning incinerator); coke and coal dust (as in an iron sintering plant); or a mixture of toxic organic -- that is, carbon-containing -- chemicals (as in a cement kiln burning hazardous waste). No matter what it is made of, when it is burned, the fuel reacts with oxygen and is chemically changed; its original molecular structure is destroyed. Dioxin, which is, after all, an organic compound, will also burn and thereby be destroyed, if the flame is hot enough. In practice, combustion is never 100% efficient; some fraction -- which may be very small-- of the original organic fuel will survive.

Most of what we know about the relation between combustion and dioxin comes from studies of trash-burning incinerators. When it was first detected in incinerator emissions, it was assumed that the dioxin, having been present in the trash to begin with, had simply survived destruction in the furnace. Incinerator manufacturers claimed that a well-run incinerator would destroy all of the dioxin in the trash and that its presence in emissions was only a sign that the furnace was not hot enough or otherwise malfunctioning. However, a CBNS analysis showed that the amounts of dioxin emitted by different incinerators was not related to their operating temperatures. In 1984, seeking a better explanation, we suggested the possibility that in the cooler parts of the incinerator, surviving fragments of chlorine-free organic compounds in the fuel might combine with chlorine (which is released, for example, when chlorine-containing plastics burn) and produce newly formed dioxin. Within a year this idea was tested in a Canadian incinerator. Dioxin was measured in the fuel (trash), the hot gas leaving the furnace, and the relatively cool gas at the base of the stack. The amount of dioxin at the base of the stack was 100 times the amount leaving the furnace, and much more than the amount in the fuel. We now know that a trash-burning incinerator produces dioxin; whenever the incinerator operates, the world has more dioxin than it had before.

Exactly how dioxin is synthesized in incinerators is not yet known. What is known is that chlorine is essential; if the fuel contained absolutely no chlorine, no matter what else happened in combustion, no dioxin could be formed. Generally, the more chlorine in the fuel, the more dioxin is produced, although other factors may have an influence as well. It also appears that in the form of ordinary salt -- sodium chloride -- chlorine is much less effective in dioxin synthesis than it is when released from an organic substance, such as chlorinated plastic, during combustion. 

Chloride salts are widely distributed in nature, for example in the oceans, and every living thing. If dioxin could be readily synthesized from chloride, it would be produced in natural processes, for example in forest fires. But this is contradicted by the basic fact that before the 1940s there was little or no dioxin in the environment. The rapid rise in environmental dioxin since then coincides with the increase in the amount of chlorinated organic chemicals produced by the petrochemical industry -- which has thereby created the problem of environmental dioxin.

3. The economics of dioxin-free production technologies:

Since economics is an essential part of environmental policy, it is important to define the targets -- in our case the sources of dioxin -- in economic terms. What these sources -- incinerators that burn municipal or medical waste, cement kilns that burn hazardous waste, iron sintering plants, pulp and paper mills -- do economically is to produce goods or services. They cause environmental problems because the same production process that produces the good or service also produces the pollutant, dioxin, as well. In the pulp mill, the chlorine process produces both bleached pulp and dioxin; in the incinerator, the same furnace that disposes of trash also sets up the chemical reactions that produce dioxin. Pollution prevention is aimed at breaking this link between the economic good and the environmental pollutant, by changing the technology of production so that it produces the good withoutgenerating the pollutant -- automatically achieving zero discharge. For example, by recycling instead of burning it, trash is still disposed of, but no dioxin is produced.

Thus, pollution prevention is not a purely "environmental" proposition, but a matter of revising and improving the production process itself. In this sense, except that its motivation is environmental rather than purely economic, pollution prevention is not fundamentally different from a well-established economic process: investing capital to modernize production technologies in order to improve their economic productivity and/or the quality of the products. In the pollution prevention strategy, protecting the environment becomes a decisive goal of investment. And once pollution prevention is seen as an investment in the production process, the importance of evaluating its economic feasibility is self-evident.

For this purpose, we have estimated the changes in the overall cost of producing the sources' goods or services that would occur if the existing dioxin-generating production processes in the Great Lakes region were replaced by dioxin-free processes. For example, we were interested in estimating the change in the cost of operating a regional community's residential waste disposal system that would occur if its trash-burning incinerator is replaced by recycling -- a dioxin-free waste disposal technology.

B. Dioxin-Free Alternatives to the Major Sources of Dioxin:

1. Medical waste incinerators:

Waste is generated wherever medical activities occur; about 70% is generated by hospitals; the remaining 30% is due to nursing homes, funeral homes, laboratories, physicians' and dentists' offices, blood banks, veterinarians, and crematories. About 85% of the total medical waste stream consists of the same mixture of discarded paper, plastic, glass, metal and food waste that is found in ordinary household trash. This is the non-regulated, so-called "black bag" waste. The remaining 15% is "red bag" waste, defined as infectious or pathological (surgically removed tissue). Under Federal and state regulations, these wastes must be sterilized before disposal.

a) The dioxin-free alternative:

In many hospitals both black bag and red bag waste are burned in the same incinerator. Because of the chlorinated plastic now prevalent in medical waste, these incinerators tend to emit more dioxin than ordinary trash-burning incinerators. There are feasible dioxin-free alternatives to the disposal of black bag waste and infectious waste: black bag waste can be either recycled or landfilled, and infectious waste can be sterilized without being burned and then landfilled. Pathological waste (about 2% of the red bag waste or 0.3% of the total medical waste stream) can only be incinerated, in part for cultural or aesthetic reasons but also because it is difficult to sterilize in any other way. Thus, there are dioxin-free means of disposing of 99.7% of the medical waste stream.

There are several alternative dioxin-free means of disposing of infectious waste:

· Autoclave sterilization and landfill disposal: An autoclave is a large version of the household pressure cooker. By generating steam in a sealed chamber under pressure, it achieves temperatures well over the boiling point of water, readily killing bacteria and other microorganisms. Once sterilized, infectious waste is usually shredded and disposed of in an ordinary landfill. No dioxin is generated by this process. Autoclaves are not entirely pollution-free; spent steam is released, which may contain several toxic compounds, especially chloroform, formaldehyde, and acetaldehyde. So far, there is not enough information to evaluate the resulting health risk, which in any case could readily be eliminated by cooling the released steam and passing the condensed water through a carbon filter. The autoclaved infectious waste adds to the landfill burden, but the amount is less than 0.2% of the municipal solid waste stream. According to a recent survey of hospitals that have installed autoclaves, they are easier to operate than incinerators. In sum, autoclaves are a viable dioxin-free alternative to medical waste incinerators.

· Microwave sterilization and landfill disposal: This procedure is technically feasible, but considerably more expensive than autoclaving.


· Removing the sources of chlorine in infectious waste: In theory, if all of the organochlorine compounds were excluded from infectious waste, it could be incinerated without generating dioxin. Nearly all of the chlorinated organic material in infectious waste occurs in the form of plastics, for example, discardable, one-use medical items such as culture dishes or blood-transfusion bags. Environmental campaigns have set out to convince hospitals to end the use of such items by replacing them with non-chlorinated plastic equipment or reusable glassware. Such a "chlorine-free" hospital is a good step in the right direction. It is a useful supplement to autoclaving the infectious waste, a way of reducing the amount of chlorinated plastic discarded to landfills or to trash-burning incinerators.


b) The environmental regulations:

The EPA has not yet formally established regulations on emissions of dioxin from medical waste incinerators, but some states, led by California, have done so. In February 1995 EPA issued draft regulations and, in response to a court order, promised a final version by April 15, 1995. When that time arrived the Natural Resources Defense Council and the Sierra Club, whose victorious suit had set EPA in motion, agreed to another year-long delay. Meanwhile, the draft documents already tell us how EPA plans to deal with the problem. When they finally arrive, the regulations will be based on the principal of requiring incinerators to install the "Maximum Achievable ControlTechnology" (MACT). We emphasize the word "control" in this title because, in contrast with the IJC approach (and our own), EPA, at least in this instance, has not adopted the strategy of pollution prevention. Indeed, the MACT regulations fly in the face of EPA's own 1989 "Pollution Prevention Policy Statement" by Lee M. Thomas, then EPA Administrator, which calls for a strategic switch from control to prevention. Apparently, in the EPA hierarchy of environmental acronyms, MACT ranks higher than P2.

When they are established, the MACT standards will require medical waste incinerators to emit no more dioxin (and eight other toxic pollutants) than is now emitted by the 12% best-performing incinerators. According to EPA, only dry scrubber/fabric filter control systems with carbon injection can achieve this level of performance.

c) The economic consequences of replacing medical waste incinerators with autoclaves:

1) Hospital incinerators: In the Great Lakes states and the province of Ontario, as of 1995 there were 609 hospital waste incinerators in operation. We have evaluated the economic consequence of replacing them with autoclaves or with disposal to commercial facilities. The evaluations were based on the following assumptions:

· On-site hospital incinerators are not equipped with an air pollution control device that can reduce dioxin emissions to the level required by the proposed MACT regulations; they are relatively old (averaging 14 years, according to a 1994 EPA estimate) and therefore carry no residual debt.

· The hospital incinerator is closed and either replaced with an on-site autoclave (plus a small incinerator for pathological waste); or red bag waste is shipped to a commercial facility for disposal.


· Annual cost estimates for incinerators and for disposal to commercial waste facilities are based on a 1994 EPA report.


Results obtained for all 609 hospitals in the Great Lakes region are summarized in Table II, in which the alternative disposal methods are compared in terms of their annual operating costs, which include the cost of the equipment, annualized over a 20-year period at 10%, and annual operating and maintenance costs. They show that:

· Compared to uncontrolled incineration, the universal adoption of dry scrubber/fabric filter/carbon injection control systems would result in a more than five-fold increase in annual costs of medical waste disposal. This is designed to reduce dioxin emissions by 99%.

· If the existing incinerators are replaced by autoclaves, there is a somewhat over two-fold increase in annual cost. Dioxin emissions are reduced to zero.


· the red bag waste is shipped to a commercial facility, the cost increase is nearly three-fold. Dioxin emissions depend on whether the facility uses a properly controlled incinerator or an autoclave to dispose of the waste.


· Compared to the total cost of operating the region's hospitals -- an average of $800 per patient per day -- the added cost of shifting waste disposal from incinerators to either autoclaves or commercial disposal amounts to about $0.60 per patient per day, or about one-tenth of one percent of the hospitals' total operating costs.


		Table I: Total Estimated Costs of Alternative Infectious and Pathological (Red Bag) Medical Waste Disposal Methods, For All (609) Hospitals in the Great Lakes



		DISPOSAL METHOD

		ANNUAL OPERATING COST
(Millions of 1994 dollars)



		Existing incinerators
(uncontrolled)

		9.8



		Existing incinerators with dry
scrubber/fabric filter/carbon
injection control system (MACT)

		55.5



		Autoclaves plus small
pathological waste incinerator

		23.0



		Ship to commercial facility

		28.0





2) Commercial Incinerators: There are 14 commercial medical waste incinerators in the Great Lakes region. Although their operating costs are not public, they can be estimated from average values developed by the 1993 EPA survey, providing that information about the amount of waste that the incinerator burns ("throughput") is available. This information is available for the commercial medical waste facilities in Ohio which operate four incinerators and four autoclaves. Comparison of the annual operating costs of incinerators and autoclaves, of equal capacity, at the commercial medical waste facilities in Ohio (see Table II) shows that:

· The addition of the MACT control equipment to the existing incinerators will increase their annual operating costs from $2.6 million to $3.4 million -- an increase of 31%.

· The annual cost of operating the autoclaves, $2.3 million, represents a 12% decrease from the cost for the existing incinerators.


· If the incinerators were replaced with autoclaves, and the debt on the original purchase of the incinerators is paid off as well, the total annual cost would amount to $2.9 million -- a 12% increase over the present cost of operating the current incinerators. For Browning-Ferris Industries, operator of two of the Ohio incinerators, this would represent less than one-thousandth of their annual revenue in 1994.


		Table II: Comparative Annual Operating Costs of the Four Incinerators and Autoclaves at the Ohio Commercial Medical Waste Facilities



		DISPOSAL METHOD

		ANNUAL OPERATING COST
(Millions of 1994 dollars)



		Incinerators with current control
equipment

		2.6



		Incinerators with MACT control
equipment added

		3.4



		Autoclaves

		2.3



		Autoclaves, plus cost of retiring
incinerator debt

		2.9





3) Crematories: Like other incinerators, crematories emit dioxin into the air. Their dioxin emissions account for less than 1% of the total emissions due to medical waste incineration. Responding to claims that installing the proposed MACT controls would cost three to seven times the net worth of a typical crematory, EPA has delayed imposing emission regulations on crematories until November 2000.

d. Conclusions:

In response to the proposed EPA regulations on dioxin emissions from medical waste incinerators, existing on-site facilities such as hospital incinerators will be obliged to install the required MACT control equipment, to substitute dioxin-free autoclaves, or to ship their red bag waste to a commercial facility. Commercial facilities will need to install the MACT equipment or substitute autoclaves for their present incinerators. The adoption of the required control equipment would reduce, but not eliminate, incinerator dioxin emissions. In contrast, the universal substitution of autoclaves for incinerators, except for the very small emissions from pathological waste incinerators and crematories, would virtually eliminate the dioxin generated by medical waste disposal.

For hospitals, the least costly alternative is to replace the incinerator with autoclave sterilization of infectious waste (with incineration of the much smaller amount of pathological waste, which is unavoidable). The cost of this replacement would involve less than 0.1% of the overall cost of operating the hospital. Thus, there is no economic obstacle to simply replacing hospital incinerators with on-site autoclaves, thereby eliminating the incineration of all hospital-generated infectious waste. Indeed, the fact that many hospital incinerators have been replaced with autoclaves in the last few years demonstrates the validity of this conclusion in practice.

For commercial facilities, installing an autoclave is less costly than a new incinerator equipped with MACT control equipment. If an existing incinerator is simply replaced with an autoclave, the operating cost of the autoclave is slightly less than that of the MACT-equipped incinerator. However, if the debt on the incinerator's original capital cost is added to the cost of an autoclave, the overall annual operating cost increases by 12% over the existing cost. This cost of the transition to dioxin-free operations could readily be borne by the firm operating the facility. In the case of Browning Ferris Industries, which operates two medical waste incinerators in Ohio, this cost would amount to about one-thousandth of its 1994 revenue.

In sum, there is no significant economic barrier to closing down all medical waste incinerators in the Great Lakes region (except for pathological waste incinerators and crematories). Such a program should begin with the implementation of a waste segregation policy that separately collects black bag waste for appropriate disposal, preferably by intensive recycling, in which all of the recyclable components are recovered. With the hospitals' waste stream thereby segregated into the components unique to medical operations -- infectious waste and pathological waste -- a step-wise transition from dioxin-generating incineration to dioxin-free autoclaving becomes feasible:

· Wherever structural and space constraints permit, an autoclave/shredder system for disposal of infectious waste and a small pathological waste incinerator should be installed and the existing hospital incinerator shut down.

· Where the installation of an autoclave is impractical, the on-site incinerator should be closed and infectious waste disposed of to a commercial autoclave facility.


· Items containing chlorinated plastics that occur in medical waste, especially in pathological waste (which is necessarily incinerated) should be replaced with chlorine-free items.


· New and expanded commercial facilities should be based only on autoclaving, and existing commercial incinerators should be replaced with autoclaves as soon as that becomes economically feasible.


2. Municipal solid waste incinerators:

The disposal of municipal solid waste (MSW) is, of course, an essential municipal service. It is now met in several ways: landfills, incinerators, recycling, and, to some degree, waste reduction. Landfills might be considered dioxin-free, but only in the sense that they probably do not involve the synthesis of dioxin. However, landfills may contain dioxin-contaminated materials and are, in any case, otherwise environmentally undesirable. Waste reduction is a highly desirable way to improve environmental quality and conserve resources; however, it is not a practical alternative that is capable of totally eliminating incineration and, hence, its dioxin emissions. Recycling is dioxin-free and in many other ways exemplifies sound environmental policy. It is therefore the alternative of choice.

a. Recycling: the dioxin-free alternative:

Recycling is a well-established technology of waste disposal that is in fact now more widely used than incineration. Its technological feasibility as a means of constructively disposing of nearly all of the municipal waste stream has been demonstrated in practice. A CBNS pilot test of a system of intensive recycling, which is designed to collect all of the recyclable materials, converted 84.4% of the residential waste stream into marketable paper, metal and glass containers and compost (made from yard and food waste). In such a system, household separation generally segregates the waste stream into four categories for curbside collection: paper; metal, glass and plastic; food (and yard) waste; non-recyclables. The first two recyclable categories are then further processed into marketable commodities (e.g., old newspaper, color-sorted crushed glass, aluminum cans) at a materials recovery facility (MRF). The household-separated organic material (food and yard waste) is converted at a composting facility into a useful soil amendment, compost.

b. The regulatory situation:

The 1990 Clean Air Act Amendments directed EPA to establish emission limits for MSW incinerators, covering a number of pollutants, including dioxin. The revised regulations were proposed by EPA in September 1994 and promulgated on December 19, 1995. The emission limits are based on maximum achievable control technology (MACT). For existing incinerators, this is defined as the best emission level achieved by 12% of the operating units in a size category. For new incinerators it is defined as the best single unit in a category. Although the 1990 Amendments call for the determination of the residual risks of the emissions after application of the MACT control technology, this has not yet been done.

c. The economic consequences of substituting intensive recycling for incineration:

In 1993, the communities in the Great Lakes region burned 11.8 million tons of residential MSW in 54 incinerators. Based on 1994 and 1995 data, 50 of these facilities are still operating and currently burn 11.7 million tons of trash (two are currently closed but could reopen). We have estimated the economic consequences of closing all the Great Lakes incinerators and creating throughout the region programs of intensive recycling capable of diverting from them at least the tonnage of waste they now burn.

1) The economic factors that determine the outcome of the transition to intensive:

a) Increased collection costs: CBNS studies in New York City have examined the impact of intensive recycling on the recycling rate (that is, the percent of the total waste stream that is separated by households into the several categories of recyclable materials and set out for collection), and the relation between recycling rate and the cost of curbside collection. Based on this study, the introduction of the intensive recycling programs in place of the existing, partial, recycling programs in the Great Lakes region would increase the average recycling rate in the Great Lakes region from 24.7% (in 1994) to 41.9%. This increase in recycling rate would result in a 4% increase in overall MSW collection costs.

b) Increased education costs: Based on our experience in New York City, the cost of public education and outreach programs to acquaint the region's residents with intensive recycling household separation procedures and to encourage participation amounts to about $1 per person per year.

c) Cost and revenue of processing the additional recyclable materials: The net economic outcome of processing recyclables at the MRF depends on the processing costs and the revenue generated by the sale of the recycled materials. In some municipalities, this processing is done by publicly owned MRFs; in others, they are privately owned. Where the MRF is privately owned, the community pays a tip fee and generally receives a share of the revenue from sale of the processed material, which in recent years has been a good deal greater than the tip fee.

We have estimated the net income from processing and marketing the collected recyclable materials, from the average market prices of the various materials in 1994 and 1995, as reported in Recycling Times. Where the MRF is publicly owned, the cost of processing has been estimated from data provided by a major builder and operator of MRFs. These data indicate that a typical 600 tons per day MRF can process the recyclables at a cost of $46 per ton. In recent years the revenue from marketing the processed material has been considerably greater than this cost, so that MRFs have generated net revenue. The cost of processing organic waste into compost is based on data provided by an experienced firm engaged in operating a number of community compost facilities. Based on these data, compost facilities that accept organic waste would charge the community an average fee of $31 per ton for this service in order to operate at a profit. This cost to the community makes good economic sense, however, since it is less than the tip fee charged by incinerators.

d) Avoided disposal costs due to increased recycling: If the 11.7 tons of MSW currently incinerated in the region are diverted to intensive recycling programs, the region's communities would avoid the payment of tip fees to the incinerators. The average tip fee in the Great Lakes region in 1995 was $59.91 per ton in private incinerators and $52.56 in publicly owned incinerators. The weighted average tip fee for the region's incinerators is $57.58 per ton.

e) Cost of incinerator debt retirement: Where the incinerator is community-owned, the community has a financial liability in the form of the unredeemed bonds used to finance its construction. The cost to the community of shifting from incineration to recycling must therefore include not only the cost of the intensive recycling programs, but the cost of paying off the remaining incinerator bond obligation as well. We have therefore estimated the cost of retiring the outstanding bonds on the 52 incinerators in the Great Lakes region, amortized over a 10-year period, from the incinerators' total capital costs, their age, and the nature of the bonds.

2) The net economic impact of substituting intensive recycling for incineration: Given that participation in a recycling program increases after its initial establishment, we have computed the above costs and revenues for the second year after the intensive recycling program is introduced. The annual cost of this change in the technology of MSW disposal is the net sum of the preceding costs and revenues:

· The additional cost of collecting residential MSW incident to the establishment of the intensive recycling programs in the Great Lakes region: $206 million.

· The additional cost of suitable programs of public education to facilitate household participation in intensive recycling: $88 million.


· The net revenue of processing the additional recyclable materials collected by the intensive recycling programs (midpoint value at private and public MRFs), less the tip fee for processing organic waste: $462 million


· The avoided annual cost of disposing of MSW to the incinerators -- i.e., the tip fee on the material that would have been incinerated, which is thereby avoided: $675 million.


· The cost of retiring the present bonded debt on the incinerators: $307 million.


The net economic effect of substituting intensive recycling for the incineration of 11.7 million tons per year is summarized in Table III. The increased annual costs of MSW disposal in the region (for additional collection, additional public education, and retiring the outstanding incinerator debt) amounts to $601 million per year. This is outweighed by the additional revenue, $1,137 million, from the marketing of the additional recycled materials and the avoided incinerator tipping fees. In sum, the shift from incineration to intensive recycling generates a net additional revenue of $536 million per year for the Great Lakes communities.

The net revenue from substituting intensive recycling for incineration is, of course, influenced by the variable market price of the recycled materials.

3) Other economic impacts of implementing the intensive recycling program: Beyond the direct economic effect of shifting from incineration to intensive recycling, several other changes in the regional economy will occur:

· Labor: Studies by CBNS and the Institute for Local Self-Reliance have evaluated the impact of recycling on jobs. Based on these data, the increased recycling will create 6,100 additional collection and processing jobs in the Great Lakes region at the MRFs and compost facilities. Since 2,516 jobs will be lost when the incinerators are closed, there would be a net gain of nearly 3,600 in employment. Moreover, if the additional recycled materials are used by manufacturing firms within the region, it could sustain new and expanded enterprises with about 21,000 additional employees. The Great Lakes region is sufficiently large and diverse to sustain these enterprises.

· Energy: The sale of the electricity generated by the Great Lakes incinerators yields about $250 million per year. Most of this power is sold to power companies at rates well above the cost of producing it at the utilities themselves. (Long-term contracts were signed at a time when power prices were considerably higher than they are now.) As a result, closing the incinerators should result in a reduction in the utilities' costs and a reduction in electricity rates to consumers.


		Table III: Summary of Direct Economic Impact of Substituting An Intensive Recycling System for the Present Incineration of MSW in the Great Lakes Region



		COST/REVENUE CATEGORY

		COST IMPACT OF CHANGE IN FIRST
YEAR OF INTENSIVE RECYCLING
SYSTEM ($millions)



		Net revenues from additional recycled
materials*

		+462



		Avoided incinerator tip fees

		+675



		Additional collection costs

		-206



		Additional education costs

		-88



		Incinerator debt retirement costs

		-307



		Total Net Revenue

		+536



		*The midpoints of the estimates for public and private facilities are averaged to generate this value.





d. Conclusions:


The substitution of intensive recycling for the incineration of residential waste in the Great Lakes region would reduce the emissions generated by this major source of dioxin to zero. This transformation is not only economically feasible but would generate a net savings of about $530 million annually in community waste disposal costs. There would be a net increase of about 24,600 in regional employment.


The Great Lakes region is well situated to accomplish this feat. The U.S. portion of the region already has the highest recycling rate of any region in the United States, and Ontario already recovers more recyclables than any other province in Canada. The region has an excellent recycling infrastructure. Minnesota's Office of Environmental Assistance, Ontario Multi-Material Recycling Inc., and the Recycling Council of Ontario provide municipalities, businesses and environmental organizations with up-to-date information on recycling. The newly established recyclables market at the Chicago Board of Trade creates a national center for recycling commerce in the region.


Because the Great Lakes region has been hard hit by the loss of manufacturing jobs over the past decades, the opportunity for new manufacturing enterprises based on recycled materials would be particularly welcome. With an assured long-term supply of high-quality recyclables, and with the continuing increase in the recycling rate that will occur as the programs mature, the outlook for substantial recycling-based economic development is very good. Because centers like Chicago, Detroit and Toronto generate large amounts of recyclable materials, they are ideal locations for new and/or expanded manufacturing enterprises based on recycled materials.


The following policies and principles of implementation would facilitate this transition:


· Each state and province in the region should determine, as a matter of policy, that community waste management programs should be governed by a hierarchy that places intensive recycling and reduction first and incineration last


· Each state and province in the region should determine, as a matter of policy, for immediate planning and implementation, that existing incinerators are to be replaced by programs of intensive recycling.


· To implement the basic policies, intensive recycling programs should be established in advance of closing the existing incinerators. This step should be followed by the gradual expansion of intensive recycling to become the predominant means of MSW disposal in the near future.


· As expeditiously as possible, close existing publicly owned incinerators.


· Partial or complete public buyouts of their existing debt should be developed to facilitate the closure of privately held incinerators.


3. Pulp and paper mills:


Bleaching is a major component of pulp and paper production. Until recently, bleaching technology has been based on elemental chlorine gas. This is an effective bleaching agent, but it is equally effective in chlorinating organic compounds, which are released in the pulp-making process. As a result, the wastewater effluent from such operations invariably contains dioxin, as well as other toxic chlorinated organic compounds, often at levels considerably above regulatory standards.


a. The dioxin-free alternative technologies:


In recent years the mills have increasingly replaced some or all of the elemental chlorine with chlorine dioxide, which is also an effective bleaching agent. In comparison with elemental chlorine, chlorine dioxide forms much less dioxin and other chlorinated organic compounds; but, despite industry claims, the amount formed is not zero. Pulp and paper manufactured in this way is called "elemental chlorine-free" (ECF). Totally chlorine-free (TCF) pulp and paper products, which are produced dioxin-free, can be achieved by using non-chlorine bleaching agents such as hydrogen peroxide.


1) Virgin pulp production: The pulp and paper mills that discharge their effluent into the Great Lakes or their tributaries include ten mills that produce virgin pulp and paper from wood, four of them in Canada and six in the United States. Most of these mills use the kraft process, in which wood chips are heated (in industry language, "cooked") in an alkali solution that breaks down most of the lignin and releases the cellulose fibers that are used to make paper. At this stage, the "brownstock" pulp contains some residual lignin; it is brownish in color and likely to degrade in time. After the breakdown products are washed out of the pulp, it is treated chemically -- with chlorine, for example -- to bleach the pulp and break down the remaining lignin, enabling the production of bright durable paper. As the industry has developed, these basic steps have been refined and additional sequences introduced, many of them designed to reduce pollution.


Efforts to reduce the amounts of chlorinated organic pollutants that accompany virgin pulp production have led to major changes in the basic technology. When an EPA study in 1987 confirmed that pulp mill effluents contained enough dioxin to seriously affect the edibility of fish, and several environmental organizations sued for remedial action, the industry adopted what it claimed was "an ambitious strategy to virtually eliminate dioxin." Since then, pulp mills have reduced the formation of chlorinated organic pollutants in three ways: limiting dioxin-contaminated inputs; reducing the amount of elemental chlorine used; and/or reducing the amount of organic breakdown products -- especially of lignin -- that remain in the pulp when the chlorine is added. As a result, the dioxin content of pulp and paper mill effluents declined by 60-80% nationally in the United States, according to EPA. A similar decline has probably occurred in the Great Lakes.


The industry's goal of the "virtual elimination" of dioxin is based on the view that chlorine dioxide, unlike chlorine, will not significantly chlorinate organic residues. However, the substitution of 100% chlorine dioxide for chlorine in ECF pulp-making does not, in fact, entirely prevent the formation of chlorinated compounds (classified as "AOX"), which are only reduced by about 80%. Some dioxin is produced as well. When chlorine dioxide is added to the pulp, chemical reactions generate a small amount of elemental chlorine -- which in turn reacts to produce a correspondingly small amount of dioxin. Thus, to entirely prevent the production of dioxin, both elemental chlorine and chlorine dioxide must be eliminated from pulp production; only TCF pulp is produced dioxin-free. A recent, highly sensitive comparison of the dioxin content of samples of ECF and TCF pulp produced by the same mill showed that while a measurable amount of dioxin (in the form of tetrachlorinated furan) was formed in the ECF bleaching process, there was no evidence of dioxin formation in the TCF process.


There is, however, a realistic limit to what can be accomplished even though, as in a TCF system, no chlorine in any form is added to the pulp-making process. As our earlier work showed, airborne dioxin now occurs universally in the United States and Canada. This means that pulp mill operations -- and even the trees that are made into pulp -- are contaminated, if only slightly, by dioxin fallout. As long as the numerous sources continue to inject dioxin into the air, there is no way, anywhere, to avoid exposure -- short of operating in an enclosed, purified atmosphere.


2) Recycled pulp production: There are 10 Great Lakes mills that produce recycled pulp. Since they manufacture pulp from paper rather than wood, the basic pulping process is relatively simple (water and agitation are used to mash the waste paper into pulp), but is complicated by the ink and other impurities associated with most waste paper. Reagents release the ink from the paper fiber; the ink particles are then separated from the pulp, for example by flotation, and collected as a waste sludge. Many grades of waste paper contain much less lignin than virgin brownstock pulp, and the recycled pulp can be bleached to a satisfactory brightness with much less bleaching agent. Nine of the 10 Great Lakes deinking plants presently use chlorine or hypochlorite (which also chlorinates organic compounds) as bleaching agents. According to EPA, this does not produce "significant" amounts of dioxin, presumably because the recycled pulp contains only small amounts of organic compounds that, reacting with chlorine, might form dioxin. In any case, recycled paper can be produced with non-chlorine bleaching agents such as hydrogen peroxide or sodium hydrosulfite, yielding "process chlorine-free" (PCF) pulp. However, even such pulp will contain some dioxin if the waste paper from which it was made was chlorine-bleached and therefore likely to contain dioxin.


b. The regulatory situation:


In 1993, under a consent decree resulting from a suit brought by environmental organizations, EPA issued court-ordered proposed regulations on dioxin in pulp mill effluents. The limits were based on "Best Available Technology," which EPA defined as complete (100%) substitution of chlorine dioxide for elemental chlorine and the use of oxygen or extended cooking to improve delignification. The final regulations are expected sometime in 1996, with implementation in 1999. The industry has responded to the proposed regulation with investments in chlorine dioxide equipment, in effect adopting the ECF approach. However, industry associations have lobbied against the improved delignification requirements, which have nevertheless already been adopted by some companies, several of them in the Great Lakes region.


c. The economics of producing ECF and TCF pulp:


The nine Great Lakes kraft mills are at various stages in the process changes that have been made to reduce the dioxin content of their effluents. As of 1996 four of them -- Avenor, James River-Marathon, Champion International, and Potlach -- had adopted 100% chlorine dioxide bleaching, and two, E.B. Eddy and Kimberly-Clark, are equipped to do so on a temporary basis. Three mills regularly use a mixture of chlorine and chlorine dioxide; two mills still use 100% elemental chlorine and hypochlorite.


We have evaluated the economic consequences of converting these existing plants into each of four alternative processes: ECF-1 (100% chlorine dioxide, introduced immediately after brownstock washing); ECF-2 (100% chlorine dioxide bleach preceded by oxygen delignification); ECF-3 (100% chlorine dioxide bleach preceded by oxygen and ozone delignification); and TCF (hydrogen peroxide bleach, preceded by oxygen and ozone delignification). The three ECF processes produce progressively less AOX and, presumably, dioxin since the oxygen and ozone treatment reduces the pulp's lignin content, and less chlorine dioxide is needed to bleach the remaining lignin. The TCF process produces no dioxin at all. In each case, we have estimated the change in the cost of the plant's present pulp production process that would occur if it were converted to the new design.


For this purpose we have applied data developed by two recent (1995) studies about the additional equipment and operating costs needed to convert existing kraft pulp mills to ECF-1, ECF-2, ECF-3, or TCF operations. The two studies differ in their approach to capital equipment costs. The Radian Corporation study included only the minimum equipment needed to make the conversion; the study by the Environmental Defense Fund's Paper Task Force included, as well, additional equipment modernization that the mills would likely make to take advantage of the necessary plant "downtime." Actual conversion costs are likely to fall between these two estimates. By adapting the data provided by these studies to the characteristics of each of the nine Great Lakes kraft mills, we have estimated the impact of each of the four conversions on the per-ton cost of producing pulp. The results, expressed as the average (weighted according to each mill's output) for all nine Great Lakes plants, are shown in Table IV.


		Table IV: Costs of Converting Great Lakes Kraft and Soda Mills to Elemental Chlorine Free (ECF) and Totally Chlorine Free (TCF) Processes



		Process

		Capital, Millions US$ (Aggregated)

		Change in Production Costs per MetricTon US$ (Weighted Averages)



		

		Total

		Annual

		Capital

		Operations & Maintenance

		Total



		Radian Costs Applied (Minimum Capital Expenditures)



		ECF-1: Chlorine dioxide

		--

		--

		--

		--

		--



		ECF-2: Oxygen delignification; chlorine dioxide

		150

		20

		+6

		-3

		+4



		ECF-3: Oxygen delignification; ozone; chlorine dioxide

		225

		30

		+9

		-3

		+6



		TCF: Oxygen; ozone

		225

		30

		+9

		+7

		+17



		Paper Task Force Costs Applied (high capital expenditures, includes ancillary costs)



		ECF-1: Chlorine dioxide

		160

		21

		+11

		+7

		+19



		ECF-2: Modern oxygen delignification; chlorine dioxide

		285

		38

		+16

		-0

		+16



		ECF-3: Advanced low effluent; oxygen delignification; ozone; chlorine dioxide

		440

		58

		+18

		+2

		+20



		TCF: Advanced low effluent; oxygen delignification; ozone

		450

		60

		+19

		+1

		+20



		(Note: Numbers do not always add, due to rounding)





The main results, based on the Paper Task Force analysis, are:

· All of the alternative modifications in the existing Great Lakes mills increase the per-ton cost of producing pulp by amounts that are 2% to 5% of the market price of pulp ($365-$855 per metric ton).

· The technologies that are most effective in reducing the production of dioxin and other chlorinated organic pollutants ("AOX" in paper-plant terminology) -- i.e., ECF-3 and TCF -- require the largest increases in average production costs, about 20% more than the cost of conversion to ECF-2.


· There is no significant difference between the average increased production cost of the most advanced ECF-3 and TCF pulp. Yet, of the two, only TCF assures zero production of dioxin and AOX pollutants, since no chlorine, in any form, is used.


· If the computations are based on the Radian data, capital equipment costs are reduced by $10 per ton of pulp with corresponding decreases in the total costs of pulp production.


The fact that the increased costs of producing ECF-3 and TCF pulp are essentially equal has important policy implications. The proposed EPA dioxin regulations are based on the use of chlorine dioxide, the approach also favored by industry. Yet, since TCF can be produced at no greater cost than ECF-3, there is no economic reason not to realize the environmental advantages of TCF: i.e., zero dioxin generation and equipment readily converted to totally effluent free operation. Indeed, recent studies of the cost of newly constructed ("greenfield") kraft mills tend to support this conclusion. One study concluded that a new TCF plant with additional closed-loop (and therefore effluent-free) modifications would produce pulp at a cost $35 per ton below the cost at the ECF plant. A critical review of that study concluded that the two costs would be nearly identical.


It seems evident that to reduce to zero the waterborne dioxin entering the Great Lakes from kraft pulp mills, TCF is the technology of choice.


d. The economics of producing Process Chlorine-Free recycled paper:


The substitution of non-chlorine-based bleaching agents for chlorine-based agents in recycled pulp plants involves little or no new equipment. The cost differential between the alternative bleaching strategies is influenced only by the relative cost of the bleaching agents and the cost of the waste paper (in industry language, "furnish"). Sodium hypochlorite costs about half as much as the chlorine-free alternatives, sodium hydrosulfite or hydrogen peroxide. However, in the absence of chlorine, the recycled pulp can be made from inexpensive lignin-containing waste paper (for example, old newspaper) instead of more costly lignin-free furnish (such as office paper), since, unlike hypochlorite, the chlorine-free bleaches do not discolor lignin.


We have assembled data on several alternative ways of producing recycled tissue-grade pulp in order to estimate the relative costs of manufacturing it with sodium hypochlorite bleach or sodium hydrosulfite/hydrogen peroxide bleach at the same brightness. When the process uses only high-priced lignin-free furnish and is chlorine-free (PCF), the cost of production is about $4.60 more per ton than the cost of production with a comparable, chlorine-based process. This extra cost represents only 2% of total material costs and less than 1% of the price of deinked bleached market pulp (in July 1995, $540 per ton). However, when the chlorine-free process makes use of cheaper furnish, such as old newspaper, as a substitute for a third of the lignin-free furnish, then PCF production costs about $20 less per ton than hypochlorite-based production. It is not surprising, therefore, that deinking mills in the Great Lakes states, such as Encore Paper in South Glens Falls, NY, have converted to process chlorine free bleaching (PCF).


e. TCF, supply and demand:


It is fair to say that although ECF pulp mills are a considerable environmental improvement over mills that use elemental chlorine, it is only the TCF process that can achieve the goal of entirely eliminating the dioxin that the industry continues to impose on the Great Lakes. But there is an important economic barrier to reaching this goal: adopting TCF would increase the Great Lakes pulp mills' production costs more than the ECF production process specified by the proposed EPA regulations (i.e., ECF-2). This raises the question of whether TCF pulp and paper can command a higher price than ECF products and thereby compensate for the differential in production costs. In turn, the economic feasibility of charging more for TCF paper than for comparable ECF products depends on the demand for TCF. As a practical matter, the Great Lakes pulp and paper companies are not going to invest in TCF equipment unless they can foresee a growing demand for it.


The demand for paper products in the Great Lakes region arises chiefly from publishers and printers of books, magazines, catalogues. Moreover, the regional demand is sufficient to absorb the total supply manufactured by the Great Lakes mills. Consequently, an increased demand for TCF paper on the part of the region's printing and publishing industry might well persuade the Great Lakes pulp and paper mills to invest in the transition to TCF. In fact, we can already see the beginning of such a demand-driven shift. For example, the University of California Press, one of the largest university publishers in the United States, which contracts for its books mostly with printers in the Great Lakes region -- chiefly in Michigan, New York and Pennsylvania -- expects to use TCF paper for half of its new titles by 1997.


Ultimately, the demand for environmentally benign products like TCF paper comes from the environmentally informed public. It is no surprise that a university press and a California publisher, Jossey-Bass, should lead the way, for they expect their readers to welcome TCF books. Government agencies are another important way to channel public demand into action. Several states and cities have passed ordinances to encourage the procurement of TCF paper products, among them Oregon, Massachusetts, Seattle, and Chicago. In 1993, environmental organizations managed to include a preference for TCF in a draft Executive Order on Federal paper procurement, but it was dropped from the final draft.


Thus, a kind of economic but environmentally motivated daisy-chain leads from the public, through environmental organizations, academic book publishers, the printers who supply them -- and finally to the pulp and paper mills in the Great Lakes region. As the pull of increased demand for TCF product grows, economic considerations -- if not environmental concern -- may persuade the mills to respond.


Another tug on the Great Lakes mills toward TCF comes from abroad, where European environmental organizations have campaigned strongly for TCF. In 1990 a German governmental scientific group called for an end to the use of all forms of chlorine in the paper industry, and a year later the government advised (but did not require) the German paper industry to do so. The idea soon spread, so that, led by the paper industry in the Nordic countries, by 1993 TCF kraft pulp accounted for some 30% of the printing and writing paper market in these countries and Germany. The largest circulation weekly in Germany, Der Spiegel, has converted to TCF paper. The international furniture company, IKEA, now prints its catalogue on paper made from Scandinavian TCF kraft pulp. By 1994, 22 European mills were producing TCF bleached kraft pulp. As it happens, Europe is the U.S. paper industry's largest regional export market. If the Great Lakes pulp mills wish to maintain their international competitiveness, they will need to respond to the growing European demand for TCF. These relationships could also translate the environmentally motivated demand for TCF into economically motivated production of TCF in the Great Lakes mills.


f. Conclusions:


The response of industry and the regulatory agencies to the problem of waterborne dioxin created by pulp mills contrasts sharply with their response to the airborne sources that we have analyzed. The remedial approach to the airborne sources has relied on tacked-on control devices. In contrast, in the last decade the pulp and paper industry, faced with the issue of dioxin pollution, has made changes in the production process itself, applying the strategy of pollution prevention rather than control. And, like the most familiar successes of pollution prevention -- the more than 95% reduction in airborne lead emissions largely achieved by removing lead from the production of gasoline -- the strategy has worked equally well to reduce the dioxin content of pulp mill effluents. To this extent, the recent effort of the industry to deal with the dioxin problem can be regarded as a salutary example to many other industries -- where pollution prevention is more of a slogan than a principle of action.


Yet, the failure of the pulp and paper industry to adopt TCF as the goal of its remedial efforts reveals some unresolved difficulties in the practical application of the prevention strategy. On its surface, the difference between the industry's preference, ECF, and TCF appears to be trivial: Why should the industry aim for zero dioxin (TCF) when the ECF approach has already yielded a 60-80% reduction and promises more? Why make an even more strenuous effort for the last few percent? The reluctance of both the industry and EPA to do so may actually reflect an attitude engendered by their experience with the control strategy. Because of economic as well as thermodynamic constraints, no control system can be perfect, encouraging the view that the practical goal of environmental remediation is to achieve a 90% or more impact, but never zero. When it turned out that replacing chlorine bleach with chlorine dioxide seemed to approach this goal, the industry was satisfied. In a sense, this was a legitimate effort at pollution prevention that accomplished, not the aim of that strategy -- zero pollution -- but the aim of the strategy of control.


Since some dioxin, and even more AOX (20% of the amount in chlorine bleaching) remains in the ECF effluent, the basic economic fault of the control strategy comes into play -- that as long as any pollutant is released, the environmental benefit will be gradually eroded with time as the economy grows and production increases. This creates a contentious, and unnecessary, conflict between environmental quality and economic progress.


In this sense, the ECF approach suffers from a short-term outlook, which affects the industry's potential for eliminating not only dioxin but all harmful effluents as well. This can be accomplished by creating closed-loop systems to remove pollutants from waste water so that it can be reused indefinitely. The agents used in the TCF process yield byproducts that are much more benign (i.e., less likely to corrode piping and equipment) than those produced by chlorine dioxide. TCF is therefore much more amenable to closed-loop designs, and once installed facilitates conversion to a production system that is not only totally chlorine free, but totally effluent free (TEF) as well.


In both the short and long term, TCF is the environmental technology of choice.


4. Iron sintering plants:


Iron sintering is one of the component processes in the production of steel by blast furnaces. If the iron ore is in a finely powdered form, it is not usable in a blast furnace, since it tends to compact and block the flow of hot gas that is essential to the process. By burning a mixture of fine ore and powdered coal or coke, sintering converts the pulverized material into a lumpy agglomerate that facilitates gas flow in the furnace. Sintering also can be applied to powdery iron-containing residues from the steel-making process. Blast furnaces and other types of steel-making facilities, and indeed the sintering plants themselves, accumulate iron-rich flue dust which must be removed from time to time. In addition, when steel is processed in a rolling mill, or treated with acid, rust-like surface scale is formed that must be removed -- again yielding iron-rich material suitable for sintering. Thus, sintering is a useful way of recovering the iron content of such process residues which would otherwise be discarded as waste. Fine ore can also be prepared for the blast furnace by compressing it into pellets, a process generally done at the mine. In this case, no sintering is necessary. There are 12 iron sintering plants in the United States and Canada, all but two in the Great Lakes states and Ontario.


a. The dioxin-free alternative technologies:


No U.S. or Canadian sintering plants have been tested for dioxin emissions. However, tests of German sintering plants show that all of them emit dioxin, which appears to originate in the process residues -- which often contain chlorinated organic compounds -- that are included in the sinter mixture. Accordingly, one dioxin-free alternative to current practice is to dispose of the chlorine-containing process residues by landfilling instead of sintering them. Alternatively, the use of chlorinated organic compounds in steel-making might be eliminated. Although the available data regarding either of these alternatives are not well developed, there is enough information about the cost of landfilling to enable an analysis of its economic feasibility as an alternative to sintering process residues.


We consider several alternative changes in production technology that could end the use of process residues in sintering operations. Three scenarios are possible. In each of them the amount of iron originally fed into the blast furnace is maintained, so that the level of steel production is unchanged.


A. Landfill the process residues and replace their iron content with additional virgin fine ore in the sintering operation.


B. Landfill the process residues and replace their iron content by adding more virgin ore pellets to the blast furnace feedstock; sintering continues on a reduced scale, using only fine ore.


C. Landfill the process residues and add enough ore pellets to the blast furnace feedstock to compensate for the iron content of the residues; shut down the sintering plants.


b. The regulatory situation:


Since neither the U.S. nor Canadian environmental agencies have recognized iron sintering plants as sources of dioxin, no regulatory action has been proposed or enacted.


c. The comparative cost of alternative dioxin-free technologies:


Several economic factors enter into the costs of implementing these dioxin-free scenarios:


· Added cost of landfilling process residues: $11 to $50 per ton of residue, depending on the type of residue.


· Added cost of replacement fine ore: $21 per ton of ore.


· Added cost of replacement ore pellets: $42 per ton of ore.


· Change in the cost of labor and energy in sintering operations: proportional to the change in the amount of sintering.


These costs, computed for each of the alternative scenarios, are shown in Table V. Three scenarios, which retain the original level of steel production, are considered: In Scenario A the process residues are eliminated from the sinter mixture and replaced by fine ore of equivalent iron content; the residues are landfilled. Scenario B is similar, except that the replacement material is pelletized ore. In Scenario C the sintering plant is simply shut down; both the residue and fine ore previously sintered are replaced with pelletized ore of equivalent iron content. Scenario A increases the cost of sintering plant operations by $229 million; there is no change in employment. Scenario B increases the cost of sintering by $271 million; employment is reduced by 396. Scenario C is most costly for the industry and its workers. Costs would increase by $327 million and 1100 jobs would be lost. These increases in production cost represent 0.7%-1.5% of the price of steel.


At the same time, the iron ore mining areas of Minnesota, Michigan and Ontario that supply fine ore and ore pellets to the firms that operate the sinter plants will also be affected; the firms will buy more ore from the mines. In Scenario B, the increased demand for ore would raise mine employment by 413 and increase annual wages paid by $16 million -- about equal to the losses at the sinter plants. In Scenario C, there would be 859 new jobs in the mines and $33 million more in wages -- compensating for about 80% of the losses at the sinter plants. In sum, apart from the impact of higher costs to the steel industry and of the loss of jobs to the steel workers, any of the alternative ways to eliminate dioxin production from sintering plants would have a relatively small impact on the region as a whole.


However, these scenarios do not respond to the basic issue raised by the strategy of pollution prevention: where, and in what form, does the chlorine that gives rise to the formation of dioxins enter the steel-making process? Unfortunately, little is known about this basic problem, even in Germany, where most of the studies of dioxin emissions from iron sintering have been done. The most likely candidates are various kinds of chlorinated organic substances that are used in conjunction with steel-making machinery. These include chlorinated solvents, which are common in degreasing and cleaning operations; chlorinated cutting oils, used to lubricate high-speed metal-work machines; extreme-pressure lubricants, such as those used in modern rolling mills; and


		Table V: Comparative Costs of Alternative Process Changes That
Eliminate Dioxin Production at Iron Sintering Plants



		PROCESS
CHANGE

		ADDITIONAL COST ($ million)
(Relative to cost of existing sintering process)



		

		A
Replace Residues with
Fine Ore

		B
Replace Residues
with Pellets

		C
Close Sintering
Plant



		Landfill residues

		+131

		+131

		+131



		Replace residues' iron content

		+98

		+176

		+299**



		Labor*

		0 (0)

		-15 (-396)

		-41 (-1100)



		Energy

		0

		-21

		-62



		Total

		229

		271(-396)

		327(-1100)



		*( ) = change in employment.
** Also includes additional cost of replacing fine ore with pellets of equal iron content.





possibly the fluid used in the hydraulic systems that operate many steel plant machines (the hydraulic fluid may contain chlorinated additives).


From discussions with steel plant engineers, chemical industry representatives and industry consultants, it appears that with one exception, extreme-pressure (EP) lubricants, the chlorinated organic substances now used in steel operations could be replaced with non-chlorinated substitutes.


Unfortunately, there are no publicly available data about the amounts of different chlorinated compounds used in the steel industry as a whole, or the cost of each of their non-chlorine replacements. However, based on data kindly supplied by one of the 25 Great Lakes steel plants (Algoma Steel Inc., Sault Ste. Marie, ON, Canada), we can estimate the total annual consumption of solvents, cutting oils and hydraulic fluid. If these data are extrapolated to the 25 plants that dispose of their process residues to the 12 sintering plants, it would appear that about 26 million liters of these materials are used annually, at a cost of approximately $60 million. If we assume that all of these materials are chlorinated, we can roughly estimate the maximum cost of substitution. Generally, non-chlorinated substitutes are about twice the price of the chlorinated compounds. If it were necessary to replace all of these materials with non-chlorinated substitutes, the cost of making steel would rise by $0.19 per ton, or about 0.04% relative to the price of cold rolled steel. This is, of course, not a definitive result, but only indicates the importance of fully investigating this route to dioxin-free steel-making.


It is likely that certain steel-making operations may have themselves been designed to take advantage of the properties of specialized chlorinated organic compounds. An important case in point is the use of chlorinated lubricants that, because of their non-flammability and effectiveness under high pressure allow operations in which bearing pressures and temperatures are very high (such as hot rolled steel production). Apparently, no existing non-chlorinated lubricant can be used for such machinery. If so, in order to prevent dioxin formation, it would be necessary to exclude residues from extreme pressure operations from the sintering process. The amount of such residues may be significant; the industry uses more than 100 million pounds of extreme pressure lubricants annually.


d. Conclusions:


Our analysis of iron ore sintering operations indicates that there may be ways to eliminate their dioxin emissions without an undue increase in costs by eliminating chlorinated solvents and oils in steel-making. However, so little is yet known about U.S. and Canadian plants that remedial measures and the economic consequences of implementing them remain poorly defined. In these circumstances the most important recommendation that can be made is to use the preliminary information that we have developed as the occasion for establishing a comprehensive survey of the impact of current operating practices in the steel industry on the actual -- that is, measured -- emissions of dioxin from sintering plants. On that basis it would be possible to devise remedial measures for preventing dioxin emissions at the source -- the entry points of chlorine -- and to evaluate their economic feasibility.


5. Cement kilns that burn hazardous waste:


As of 1993 there were 28 cement kilns in the United States and two in Canada that burned hazardous waste. Of these, 9 facilities were located in the Great Lakes states and the province of Ontario. They accounted for 7% of the U.S. cement production and 12% of the Canadian production.


Cement kilns are designed to manufacture cement by heating a mixture of raw materials to temperatures in the range of 1400o-1500oC. For that reason, and because of the large amount of material involved, cement production uses a great deal of fuel, generally in the form of natural gas, fuel oil, coal, or coke. The kilns are usually designed to switch fuels easily in response to fluctuating prices. Hazardous chemical waste is massively produced by the petrochemical industry; it is burnable, and cement kilns have been allowed to use it as a substitute fuel. Hazardous waste frequently contains chlorinated organic compounds, including dioxin, and for the reasons discussed above, when it is burned dioxin will appear in the emissions as either surviving or newly synthesized material.


a. The dioxin-free alternative technology:


The dioxin-free alternative is quite straightforward: the kiln returns to burning a conventional fuel instead of burning hazardous waste.


b. The regulatory situation:


On April 19, 1996, EPA issued new proposed regulations governing dioxin emissions from hazardous waste-burning facilities, including cement kilns. They are based on the Maximum Achievable Control Technology (MACT) approach, which sets an emission standard equivalent to the current levels at the 12% best-performing facilities: 0.2 ng (TEQ) per cubic meter. Although, as required by the governing legislation, the April 1996 document includes a section marked "1). Incentives for Waste Minimization and Pollution Prevention," it discusses only waste minimization.


c. The economic consequences:


The generation of dioxin by cement kilns that burn hazardous waste can be eliminated by the simple expedient of switching back to their normal fuels: coal, coke, oil, or natural gas. Since the kilns are already equipped to handle these solid, liquid or gaseous fuels, no capital costs are involved in this transition. The transition will, however, affect employment and the cost of operation and maintenance -- in particular, the cost of fuel.


If hazardous waste is replaced with a normal fuel, instead of receiving a tip fee for disposing of the waste (which in 1993 amounted to $68 million), the 9 cement kilns in the Great Lakes region would then pay for the normal fuel (about $9 million per year). This amounts to an increase in their cement production costs of approximately $77 million (see Table VI). At the same time, the transition results in a payroll savings of $11 million, since the additional employees that handle the hazardous material are no longer needed. Finally, if they stopped burning hazardous waste, the kilns could avoid (a) the operation and maintenance cost incident to burning hazardous waste, and (b) the cost of installing the control devices needed to meet the new regulations for dioxin emissions that have just been proposed (April 1996). The cost of burning hazardous waste amounts to roughly $85 per ton of hazardous waste burned, a total of $32 million for the 9 Great Lakes cement kilns burning hazardous waste. According to an EPA-sponsored study, these costs, for improving dioxin emission control equipment in keeping with the proposed regulations, would amount to $19.1 million for the 9 Great Lakes cement kilns.


Table VI: Change in Annual Operating Costs Resulting From Conversion of 9 United States and Canadian Cement Kilns from Burning Hazardous Waste to Burning Coal

		FACTOR

		TYPE OF CHANGE

		CHANGE IN COST 
(million 1993 $)



		Energy: coal @ $1.40/MBtu

		added cost to purchase coal

		+9



		Hazardous waste tip fee ($.089/lb)

		loss in revenue

		+68



		Cost of burning hazardous waste ($85/ton)

		avoided cost

		-32



		Improving current control equipment to MACT standards ($50/ton)*

		avoided cost

		-19



		Payroll for employees handling hazardous waste ($19/ton)

		avoided cost

		-11



		Total

		+15



		Total conversion impact as % of price of cement: +4%
*Based on data from Industrial Economics Inc. (1995)





An important but poorly evaluated economic factor relates to recent changes in the supply of hazardous waste and the capacity to burn it. A recent analysis concludes that commercial incinerators and cement kilns burning hazardous waste are currently operating at only 60-80% of their capacity to burn such wastes. As a result, there is now intense competition for the relatively short supply of hazardous waste among cement kilns and commercial incinerators, which tends to reduce the fees that they can charge. Thus, a recent account of the incinerator industry's objections to the secrecy of current EPA discussions with the cement industry points out that "[T]he controversy comes down to the competition between some cement makers and incinerator operators for a shrinking supply of hazardous waste to burn."


These developments suggest that the added income that cement kilns enjoy by burning hazardous waste instead of normal fuel is likely to be less than our present


estimate indicates. This is especially true because, on top of the over-capacity, the supply of hazardous waste is declining, the result of the environmentally motivated campaign in the chemical industry to reduce the generation of such wastes.


d. Conclusions:


Despite the absence, thus far, of the data needed for a complete analysis of the economic impact of requiring cement kilns to burn normal fuels rather than hazardous waste, it would appear that there will be little or no economic barrier to this transition -- a change that would eliminate this source of the dioxin now entering the Great Lakes. Indeed, the industry itself provides persuasive evidence that it is economically feasible to produce cement without burning hazardous waste. More than three-fourths of the cement is produced, quite successfully, without burning hazardous waste.


We venture, therefore, to recommend that the Great Lakes states and Ontario -- and indeed the U.S. and Canadian regulatory agencies as a whole -- develop regulations that end the practice of burning hazardous waste in cement kilns. As experience shows, this change will not take place in the absence of public pressure. The fact that cement is extensively used in public construction, and that it may be contaminated with dioxin and other toxic pollutants if it includes ash from the combustion of hazardous waste, creates an opportunity to exert such pressure. For example, in 1991 the City of Fort Collins, Colorado, on environmental grounds, passed a resolution against a local cement company's plan to burn hazardous waste in its kiln-- a customary form of complaint. But the Council added a more persuasive argument when it outlawed the use of cement from kilns burning hazardous waste on any City-funded projects.


IV. CONCLUSIONS: WHAT WE CAN DO ABOUT THE GREAT LAKES' DIOXIN PROBLEM -- AND THE NATION'S


This report marks the completion of a two-year project to evaluate the technological and economic feasibility of eliminating -- zeroing out -- the major sources of dioxin in the Great Lakes region, where these highly toxic chlorinated compounds have created serious environmental problems. The problems have been well documented in the Great Lakes over the last decade: dioxin and dioxin-like compounds have accumulated in fish; fish-eating bird populations have declined; serious developmental defects have occurred in wildlife. 

Yet, the most perilous problem is in the general human population. We are exposed to levels of dioxin that create a lifetime cancer risk hundreds of times above the "acceptable" limit and threaten serious defects during fetal development of the endocrine, immune and nervous systems. Our exposure is chiefly through major foods: milk, dairy products, and beef. By any reasonable standard, this means that we must eliminate exposure to dioxin.

The chief outcome of this project is that it provides a guide to remedial action that can reach this urgent goal. The results of the project's first phase showed that, once emitted from the numerous sources that produce it, dioxin travels in the air over thousands of miles, creating a toxic fallout that settles out everywhere -- contaminating not only the water, fish and wildlife in the Great Lakes, but the farms where cattle are raised to produce milk, dairy products, and beef as well. Since there is no way to shield either the Great Lakes or the farms from dioxin fallout, remedial action must be directed at the sources that produce it.


In the second phase of the project, we have developed a remedial strategy designed, not to "control" the entry of dioxin into the environment, but to eliminate its production to begin with. This is the strategy of pollution prevention, so vigorously advocated in the Great Lakes region by the International Joint Commission. This strategy calls for changing the technology of the production process -- which may be the manufacture of bleached pulp at a paper mill, or the production of an essential service, trash disposal, at an incinerator -- in which the pollutant originates, so that the source no longer produces it at all. Pollution prevention does not "control" the emissions of dioxin; it eliminates them.


As we have seen, preventive remedial action is then no longer a purely "environmental" proposition, but a matter of revising and improving the production process itself. In this sense, except that its goal is environmental rather than economic, pollution prevention is not fundamentally different from a well-established industrial process: investing capital to modernize production technologies -- for example, how a paper mill bleaches pulp, or a community disposes of its trash -- in order to improve their economic productivity and/or the quality of the product or service. In the pollution prevention strategy, protecting the environment becomes a decisive motivation for investment. And once pollution prevention is seen as an investment in the production process, the importance of evaluating not only its technological feasibility, but its economic prospects as well, is self-evident.


Based on our first year's work, we identified four airborne dioxin sources (medical waste incinerators, municipal waste incinerators, cement kilns that burn hazardous waste, and iron ore sintering plants) and one waterborne source (pulp and paper mills) for technological and economic analysis. Together they are responsible for about 86% of the dioxin that enters the Great Lakes. For each source class, we have aimed to identify the appropriate changes in production technology that prevent dioxin formation; estimate the cost of substituting them for the existing dioxin-generating technologies; and express this cost relative to the overall cost of production.


We have analyzed the following conversions of the existing dioxin-generating sources into dioxin-free alternatives that are capable of yielding the same product or service:


· In medical waste disposal, incinerators are replaced by autoclaves;


· In municipal waste disposal, incinerators are replaced by intensive recycling systems;


· In the production of pulp for the manufacture of paper, bleaching processes based on elemental chlorine or chlorine dioxide are replaced by totally chlorine-free (TCF) processes based on hydrogen peroxide and/or ozone;


· In iron ore sintering plants the use of steel-making process residues is replaced by virgin ore of equivalent iron content and the residues are landfilled instead;


· In cement kilns that burn hazardous waste, this fuel is replaced by a conventional fuel, coal.


We have analyzed these conversions on a regional basis by evaluating their effects on those of the five selected source types that are located within the Great Lakes region: the eight adjacent U.S. states, and the province of Ontario in Canada. In the same sense, we have evaluated the resultant economic impact on the overall economy of the Great Lakes region.


The total impact of the conversions on the regional employment and economy is summarized in Table VII. This shows that the transitions can be accomplished with little or no loss in economic activity or jobs -- and even with some gains.


The indicated changes in pulp mills, iron sintering plants and cement kilns burning hazardous waste would reduce employment in the region by about 1,100 jobs. But jobs created in the transition from incinerating trash to recycling it could add some 24,600 to the region's 43 million jobs, for a net gain of more than 23,000 -- a small but positive accomplishment.


Zeroing out the dioxin generated by the region's medical waste incinerators, iron sintering plants, cement kilns burning hazardous waste, and pulp and paper mills would increase their total annual costs by about $370 million. But the approximately $530 million annual savings from replacing trash-burning incinerators with intensive recycling would yield a net savings of about $160 million for the region. Looked at in this rather simple way, the overall impact of the whole program, carried out at once, far from straining the region's resources, would actually help them a bit.


		Table VII: Mid-Range Estimated Changes in Employment and Annual Operating Costs of Replacing Dioxin-Generating Sources in the Great Lakes Region with Indicated Dioxin-Free Processes



		Dioxin-Generating Source

		Employment

		Annual Cost

		Dioxin-Free Replacement



		

		Number

		% of Total Great Lakes

		Amount (1994 U.S. $million)

		% of Great Lakes Gross Product*

		



		Municipal solid
waste
incinerators

		+24,600

		+.052

		-536
(savings)

		-0.026

		Intensive Recycling



		Medical waste
incinerators:
Hospitals
Commercial

		

negligible
negligible

		

negligible
negligible

		

+21
-3

		

+.001
-.0002

		

Autoclaves



		Pulp mills: 
Kraft & soda 
Recycled paper

		
-80
negligible

		
-.0002
negligible

		
+58
negligible

		
.003

		
TCF
PCF



		Iron sintering plants

		-750

		-.0018

		+280

		+.014

		Landfill process residues



		Cement kilns burning hazardous waste

		-300

		-.0007

		+14

		+.0007

		Replace hazardous waste with conventional fuel (coal)



		Total

		+23,470

		+.049

		-166
(savings)

		-.008
(savings)

		



		*The Great Lakes Gross Product is defined as the sum of the gross products of the eight Great Lakes states and the province of Ontario. It is $2.034 trillion in 1994 U.S. dollars.

Numbers do not always add, due to rounding. 

Notes: Employment: '94 Employed annual average, U.S.; December '94 Canada. State and Provincial GDP adjusted from 1991 values with national '91-'94 GDP data and price/currency indexes. 

Sources: The Daily, Statistics Canada, Jan. 5, 1996; Statistical Abstract of the United States, 1995, Dept. Of Commerce, September; OECD, 1996, "Gross Domestic Product," Main Economic Indicators, April; Economic Surveys; United States 1995, OECD;Environmental Performance Reviews: Canada, 1995, OECD; Canada Yearbook 1994, Statistics Canada, 1994; Employment and Earnings, May 1995, U.S. Bureau of Labor Statistics.





These environmentally motivated changes would have very little impact on the region's overall economy. Again, very simply, we can compare the size of the economic impact with the Great Lakes region's $2 trillion Gross Domestic Product (GDP). The largest positive outcome of the dioxin-free transition, the approximately $530 million per year savings from replacing the trash-burning incinerators with intensive recycling, represents only three-hundredths of a percent of the region's $2 trillion GDP -- hardly a ripple. The increased costs incurred by the overall transition -- which amount to about $370 million annually -- would generate additional economic activity and, demonstrating the perversity of this way of measuring the economy, would actually increase the GDP, but again, proportionally by very little.


In several instances, recent, real-world events confirm our conclusion that the dioxin-free alternatives that we have evaluated are economically feasible. For example, in the last few years numerous hospitals have closed their waste-burning incinerators and have either installed autoclave systems or have consigned their medical waste to commercial facilities, many of which are based on autoclaving. This is consistent with our own finding that autoclaving medical waste is less costly than incineration when -- as required by impending EPA regulations -- improved, more costly emission controls are installed. In the same way, the recent expansion of municipal waste recycling programs, and the decline in the pace of new municipal waste incinerator projects, reflect the recognition by many communities that -- as we have found -- increased recycling can reduce the overall cost of waste disposal. Similarly, particularly in Europe, pulp and paper companies have discovered that totally chlorine-free processes -- which are therefore also dioxin-free -- can be economically successful.


Of course, in the real economic world, nothing is that simple. Our analysis of the cost of replacing medical waste incinerators with dioxin-free autoclaves shows that hospital budgets would rise by about one-tenth of one percent -- a very small proportional increase, but nevertheless money that hospitals find hard to come by. The shift of the regional pulp and paper industry to dioxin-free TCF production might raise the price of pulp by a few percent and put a financial strain on marginal firms. Zeroing out dioxin in the region's iron sintering plants would cause some unemployment in that sector, and might increase the price of steel by one or two percent. On the other hand, because of the change from incineration to intensive recycling in trash disposal, the region's communities could find their perennial budget gaps reduced by a total of about $530 million each year.


Thus, both our analysis and real-world events have demonstrated the practicality of the proposed dioxin-free conversions. In several respects the Great Lakes region is in a good position to undertake them. It is in a particularly favorable position to implement the transition from municipal waste incineration to intensive recycling. The region has the best-developed recycling infrastructure in both the United States and Canada. Three of the region's states -- Pennsylvania, Minnesota and Wisconsin -- have the largest number of recycling programs in the United States; Minnesota has the highest recycling rate of any state in the United States. The region as a whole has more than 3,000 recycling programs in operation. Ontario has a particularly active recycling research and development program, and it is significant that Guelph, Ontario, has established the first city-wide curbside intensive recycling system in North America. In addition, the region is in an excellent position to reap the economic benefits of an increased rate of recycling. It already has a high concentration of deinking mills for recycling paper, and it has highly developed manufacturing facilities that use an array of materials that can be derived from recycling programs.


The Great Lakes region is also well suited to undertake a program that would encourage the paper industry to move rapidly toward totally chlorine-free (TCF) technology. The Great Lakes printing and publishing industry is a major customer of the region's pulp and paper industry, and at the same time is very active in academic publishing -- a sector already interested in using TCF paper. Conditions are therefore favorable for the development of a demand-generated shift toward totally dioxin-free paper production in the region.


What would the Great Lakes gain in environmental quality by eliminating the major regional sources of dioxin? Those sources that are located within the Great Lakes region account for about 57% of the total deposition of airborne dioxin in the lakes -- so that zeroing out their emissions would reduce dioxin deposition by that amount. But the region's decision to undertake this effort would accomplish even more by demonstrating that the dioxin fallout problem could also be solved on a national scale -- thereby eliminating the rest of the major sources' dioxin deposition as well.


First, the same dioxin-free production technologies that, in our analysis, served to replace the dioxin-generating sources in the Great Lakes region will be equally applicable everywhere else. Second, the balance between the economic consequences of these changes and the overall economy is about the same in the Great Lakes region and nationally. The aggregate size of the sources in the Great Lakes (as indicated by their throughput) is about one-third the size of the total U.S. and Canadian sources, and the ratio between the region's GDP and the joint US./Canada GDP is not very different: 27%. So we can expect that a national program to zero out the major sources of dioxin would, like the regional program, have a negligible impact on the U.S. and Canadian economies.


In sum, the transition to dioxin-free replacements for the major dioxin-generating sources could be achieved with very little cost and possibly some gain, not only in the Great Lakes region, but nationally in the United States and Canada. Such national programs would reduce the dioxin fallout deposited in the Great Lakes by about 86% -- a very long step toward the International Joint Commission's goal of virtual elimination. Zeroing out dioxin is within our reach.


We also need to remember that the dioxin generated by these sources is deposited not only in the Great Lakes, but everywhere else as well. The national transition to dioxin-free production technologies would not only protect the Great Lakes ecosystem. It would also shield the crops that feed the cattle on every farm in the United States and Canada from dioxin fallout -- and so end the danger of dioxin-induced cancer and disrupted development that threatens us all.


However, the technological and economic feasibility of these conversions, while a necessary condition, is not a sufficient one. Apart from engineering and economics, a social impulse, provided by a force outside the industry and the agencies that regulate it, is a prerequisite for preventive remedial action. This is evident from the recent efforts to confront the dioxin problem. For example, the rapid pace at which hospitals have chosen to close their on-site incinerators in the last few years is clearly a response to the regulations proposed by U.S. EPA and already enacted by some individual states, such as Ohio. But many of these regulatory actions have not been voluntary; instead, they have been forced by court orders resulting from successful lawsuits by environmentally concerned residents and organizations.


The same process is evident in the recent history of the pulp and paper industry. The industry's trend toward adopting ECF processes clearly reflects EPA's proposal to establish regulations that require such changes -- regulations mandated by the court following two environmental organizations' successful lawsuit. The current campaign of local and national environmental organizations -- and, especially in the Great Lakes, regional ones -- for a transition to totally chlorine-free pulp and paper operations can be seen as a necessary precursor to the industry's movement in that direction.


With respect to municipal waste incinerators, the situation is somewhat different but equally revealing. In the 1980s it was often the EPA and state agencies that encouraged communities to incinerate their waste in preference to disposal in landfills, apparently on the grounds that the pollutants leaching from landfills were a more serious environmental hazard than the emissions from incinerators. At that time, only local community organizations perceived -- correctly, it turned out -- that incinerator emissions, particularly of dioxin, were a serious environmental hazard, a conclusion now confirmed by the 1994 EPA dioxin reassessment. Moreover, well before state and national agencies acknowledged that reuse and recycling of municipal waste is preferable to incineration, local environmental organizations persuaded municipal administrators to establish recycling programs -- often emphasizing that this would enable them to avoid building trash-burning incinerators.


There is an interesting, if ironic, footnote to the history of these relations among the public, regulatory agencies, and industry. For a long time EPA's regulatory approach has been governed by the strategy of pollution control, which -- despite recent proclamations about the importance of pollution prevention -- continues to dominate the Agency's regulatory efforts. However, pollution control is economically unproductive; as standards become more strict, the marginal cost of implementing them rises very rapidly. This gives rise to a dynamic interplay among three forces that influence environmental policy: the public's pressure for improved environmental quality; EPA's tendency to respond -- when it does -- by imposing stricter control-based standards; and the industries' reaction to the resulting increase in environmental costs, which induces them to recognize the economic advantages of pollution prevention over control.


Examples of this process are evident in the sectors that we have analyzed. Thus, in response to public complaint about high levels of dioxin emissions from hospital incinerators, EPA has proposed stricter emission controls; the high cost of these controls has convinced hospital administrators that the prevention strategy -- that is, the installation of a dioxin-free autoclave -- makes economic sense. Similarly, pressured by public protests over dioxin-contaminated fish, regulatory agencies proposed more stringent effluent standards, sharply increasing the pulp and paper companies' potential control costs. In response, the industry adopted the pollution prevention approach and made the less costly process changes that can prevent the generation of dioxin. In this way, public pressure for environmental improvement is translated into a currency more familiar to industry: investment.


Experts -- among them environmentalists, engineers, and economists -- will necessarily contribute what they know to this process. But if the public's concern for the environment is to contribute the driving force, there must be a crucial connection between the experts and the public: the public must learn what the experts know.

While the experts are obliged to inform the debate, they must surrender to the public the right to determine its outcome. There is, of course, no guarantee that the public decision will in fact satisfactorily resolve the problem. But in a democracy this fault cannot be remedied, as recent proposals would have it, by "leaving it to the experts." Environmental policy is better served if it is guided, instead, by the words of Thomas Jefferson:


I know of no safe depository of the ultimate powers of society but the people themselves...and if we think them not enlightened enough to exercise their control with a wholesome discretion, the remedy is not to take it from them, but to inform their discretion.
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Some airborne particles pose more dangers than others  

New evidence suggests that breathing nickel and other metals can lead to lung and heart damage, and even death


Scientific American December 17 2009  By Lindsey Konkel and Environmental Health News    


http://www.scientificamerican.com/article.cfm?id=pollution-heavy-metals-oil-lung-heart-damage


  



POLLUTION SOURCE: Breathing metals, like from this nickel smelter, may put stress on the heart and lungs.

Mort Lippmann noticed a strange phenomenon in his laboratory mice. For 14 straight days, their hearts were racing.


Lippmann, a scientist at New York University who has studied the effects of air pollution for over 50 years, couldn’t explain it. During those two weeks in October, 2004, air pollution levels were lower than average at his laboratory in Tuxedo, New York, 30 miles north of New York City.

But Lippmann soon learned that concentrations of tiny particles of nickel were the highest he’d ever seen. He tracked them all the way to a nickel smelter in Ontario, Canada, about 500 miles away.

Now Lippmann and his colleagues have gathered evidence suggesting that it’s not just mice that are affected by the metallic particles. They observed that both concentrations of airborne nickel and daily deaths from heart disease were much higher in New York City than any other city in the United States.

Around the world, fine particles – smaller than a few microns in diameter – have been linked to increased hospitalizations and deaths from cardiovascular and respiratory diseases within hours to days of exposure.

But new evidence is emerging that some particles in the air may be more dangerous than others.

A growing body of animal and human research suggests that breathing metals may put acute stress on the lungs and heart, resulting in illnesses and deaths at particulate levels below national standards.

“There’s all kinds of evidence that the toxicity and composition of airborne particles vary from one city to another. In New York, airborne nickel, present even at a small concentration, is particularly influential,” said Lippmann, a professor of environmental medicine who directs the federally funded Particulate Matter Health Effects Research Center at NYU.

Residual oil, known as bunker fuel, is the main cause of New York City’s high levels of nickel and another metal, vanadium.


 Space heaters in older apartment buildings often burn the cheap form of crude oil, which also is used to fuel ships.

Although the metals may be highest in New York, studies show that hospitalizations across the country increase with metals in the air.

Chronic inflammation in the lungs can cause respiratory symptoms in children or a deadly response in older adults. For individuals with cardiovascular conditions, lung inflammation can increase heart rate. 


This puts additional stress on the lungs and heart and can lead to heart attacks and stroke.

The Environmental Protection Agency set health-based standards for fine particulates in 1997 and began wide enforcement in 1999. But the standards do not take into account new research on the composition of the particulate mixture or the toxicity of its components.

Some states are taking matters into their own hands. A bill in the New York State Senate would require that most heating oils meet refining standards for ultra-low sulfur fuel.

Though this legislation would reduce particulates, it would not cover the heavier, residual heating oil used in 10 percent of buildings in New York City. Compared to other heating fuels, residual heating oil emits disproportionately high levels of heavy metals and other pollutants.

“Over the past year the City has been evaluating several options to further reduce pollutants from the burning of residual oil,” said Carter Strickland, senior policy advisor for air and water at the New York City Mayor’s Office of Long-term Planning and Sustainability.

According to Meredith Franklin, an environmental health scientist at the University of Chicago, a greater understanding of the sources of particles, as well as the body’s response, are necessary to create effective public health policy.

“The more you know about the cause of health effects, the more you can target certain sources and really do something about it,” Franklin said.

This article originally ran at Environmental Health News, a news source published by Environmental Health Sciences, a nonprofit media company.
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Inventory of Covanta’s Violations of America’s Air Quality, and Toxic Emission Laws 

http://www.covantawatch.org/p/violations-over-years.html

Covanta seeking N.Y. renewable nod pays $400,000 dioxin fine at Connecticut trash-burn plant


Covanta Burn plant operator pays $400,000 penalty in Connecticut dioxins case


By BRIAN NEARING Staff writer


Updated 11:51 pm, Friday, August 12, 2011

http://www.timesunion.com/local/article/Covanta-seeking-N-Y-renewable-nod-pays-1921269.php

		





ALBANY -- In an effort to get state renewable energy subsidies, Covanta Energy Corp. said its plants that burn trash to make electricity use clean, safe technology.


But Covanta paid a $400,000 fine in July 2011 after its Connecticut burn plant sent toxic DIOXINS into the air. It also paid a dioxin emissions fine in 2009.


XXXXXXXXXXXX


COVANTA DOUBLES ALLOWABLE NICKEL EMISSIONS IN CHESTER

(NOV 2006, Chester, PA) The Commonwealth of Pennsylvania, Clean Air Found, fined Covanta with $45,600 of civil penalty for excessive toxic nickel and related compounds emissions. According to the tests conducted, the emissions were more than twice the permitted level. Nickel compounds are known human carcinogens, according to the World Health Organization.

Tags: Chester, Pennsylvania, excessive emissions, carcinogens, penalty, pollution

   EMISSIONS EXCEEDED 350% IN PITTSFIELD, MA

(SEP 2008, Pittsfield, MA) The Massachusetts Department of Environmental Protection cited Covanta for exceeding the allowable emissions rate for dioxins and furans by nearly 350%, according to tests conducted in 2007. 

The agency also cited the facility for failing to report other violations of its operating permit during 2008, and fined Covanta $7,653. The World Health Organization also classifies dioxin as a known human carcinogen.

Tags: Pittsfield, Massachusetts, excessive emissions, penalty, carcinogen, pollution

   COVANTA FINED OVER EXCESSIVE EMSSIONS IN FLORIDA

(JUL 2008, Okahumpka, FL) The Florida Department of Environmental Protection fined Covanta $11,100 for excessive dioxin and furan emissions during 2008.

Tags: Okahumpka, Florida, excessive emissions, fines, carcinogen, pollution

   EXCESSIVE DIOXIN EMISSIONS AT WALLINGFORD

      (JUL 2007, Wallingford, CT) The Connecticut Department of Environmental Protection cited Covanta for excessive dioxin/furan emissions at the facility in Wallingford.  

Tags: Wallingford, Connecticut, excessive emissions, citation, pollution

   HAWAII CITES COVANTA FOR EXCESSIVE EMISSIONS

(MAR 2006, Honolulu, Hawaii) The Hawaii Department of Health found that an incinerator Covanta operates exceeded the emissions limits for dioxin/furan and lead during 2005 and fined the company with $6,200.

Tags: Honolulu, Hawaii, excessive emissions, carcinogen, fines, pollution

   THREE COVANTA FACILITIES IN NEW JERSEY EXCEEDED EMISSIONS

(New Jersey) The New Jersey Department of Environmental Protection has repeatedly cited Covanta for air pollution at three incinerators the company operates in that state. During 2009, the agency has fined Covanta $26,900 for violations at a facility in Warren County from 2003 to 2007 and $20,000 for violations at a facility in Union County from 2007 to 2009. 

The violations are both incinerators included excessive emissions of sulfur dioxide and carbon monoxide.


Tags: New Jersey, pollution, citation, Warren County, Union County, excessive emissions. 

   NEWARK FINES COVANTA FOR EXCESSIVE EMISSIONS

(AUG 2008, Newark, NJ) The New Jersey Agency also fined Covanta $14,035 for air pollution violations from 2006 to 2008, including for illegal carbon monoxide emissions and for exceeding the state’s “opacity” limits for visible emissions.

Tags: Newark, New Jersey, fines, pollution

   COVANTA’S REPEATED ENVIRONMENTAL VIOLATIONS IN LANCASTER

(2008, Lancaster, PA) The Pennsylvania Department of Environmental Protection has repeatedly cited an incinerator Covanta operates for air pollution violations. Since 2005, the agency has issued ten “consent assessments” against Covanta at the facility, penalizing the company a total of $131,800. The violations have included excessive emissions of sulfur dioxide, carbon monoxide, hydrogen chloride and nitrogen oxide from 2004 to 2008.

Tags: Lancaster, Pennsylvania, citation, pollution, penalty, excessive emissions

   CITATION AND NOTIFICATION OF PENALTY IN WEST WAREHAM, MA.

(JUN 2009, West Wareham, MA) The U.S. Department of Labor cited Covanta for serious violations of safety rules and imposed penalties of $13,500. 

The violations included an accumulation of fly ash on energized 208-volt electrical equipment, flexible cords “hot-wired” into electrical equipment as a substitute for fixing wiring, unguarded lamps exposing workers to burn hazards and emergency lighting units missing or not functioning.  

Tags: West Wareham, Massachusetts, penalty, fly ash, labor violation

   COVANTA FINED FOR UNSAFE CONDITIONS

(APR 2009, West Wareham, MA) The Department cited the facility for safety violations found during an inspection in October 2008, and fined the company $6,375. The unsafe conditions included electrical equipment “maintained” with cardboard and duct tape, and improper storage of oxygen and acetylene cylinders side-by-side with no barrier between them.

Tags: West Wareham, Massachusetts, security, labor violation

   COVANTA ATTEMPTS AGAINST THE SAFETY OF IT’S WORKERS

(MAR 2007, West Wareham, MA) The U.S. Department of Labor cited Covanta for failing to require employees fighting a fire inside the plant to wear appropriate protective clothing.

Tags: West Wareham, Massachusetts, security, labor violation

   http://www.americanhealthstudies.org/wastenot/wn209.htm : (1991, Indianapolis, IN) EPA counted a total of 6,000 violations of Ogden Martin’s (a.k.a. Covanta) incinerator permits limits during a 2 year period from 1989 to 1991 at the facility in Indianapolis. Among de violations committed, the company bypassed their pollution controls – scrubbers and bag house- 118 to 20 times. 

The incinerator had 27 boiler tube failures within one year.

Tags: Indianapolis, Indiana, EPA, pollution controls, violation

XXXXXXXXXXXXXXX



http://www.covantawatch.org/

Huge penalties expected from Covanta “put-or-pay” contract in Dublin

Posted: 16/2/2011 Tags: Dublin, Ireland, Poolbeg 0 comments

(Dublin, Ireland) The former Irish Minister for the Environment, John Gormley, commissioned an independent report into the proposed Covanta incinerator at Poolbeg to the financial expert John Hennessy, who estimated that if the incinerator is built, the city of Dublin will face around €350 million on penalties for not fulfilling Covanta’s demands on waste amounts. 

The Irish Waste Management Association (IWMA) has consistently argued that what is proposed for Poolbeg will harm recycling, lead to up to 1,000 job losses, cost the taxpayer millions and kill investmen in waste alternatives that the region is working on develop. More information here.

Connecticut towns set aside taxpayer funds to underwrite potential future costs

Posted: 14/1/2011 Tags: Connecticut, security fund, wallingford 1 comments

(Connecticut, USA) Wallingford and other four Connecticut towns that send waste to be burned by a Wallingford Covanta facility are creating a security fund of $540,000.

 The fund would be used to pay for future changes at the facility if they are dictated by changes in environmental law. 

Covanta, the facility operator is protected from paying more than $30,000, while costs beyond that would be paid for by the five towns. Watchdogs call this a public insurance policy for Covanta.

Covanta’s attempts to expand in Minnesota find a strong resistance from neighbours and politician

Posted: 8/1/2011 Tags: Hennepin County, Minnesota 0 comments

(Hennepin County, MI, USA) For the second time in two years, the county and Covanta are seeking permission to operate the garbage burner at full capacity, that would increase the amount of waste burned annually now at 365,000 tons, by 40,000 tons, about 11%. Part of the argument that Covanta holds is that expanding the incinerator would minimize the amount of waste sent to landfills, but as state Rep. Frank Hornstein explains “It’s not a choice between incineration and landfilling, because incinerating is a form of landfilling” in that the resulting ash winds up there. 
Together, officials and neighbours are working hard to make garbage burners ineligible for renewable energy credits and encourage the County to look harder at real alternatives such as recycling and composting. 

For more news articles in this case click here. 

For more information on Local Environmental Groups against the expansion, click here.

Harrisburg, on verge of bankruptcy due to incinerator debt, is sued by Covanta for loan payment

Posted: 5/10/2010 Tags: city debt, Harrisburg, Pennsylvania 0 comments

(Harrisburg, Pennsylvania, USA) Covanta filed suit against Harrisburg’s government seeking more than $1.9 million in missed loan repayments after the city failed to make three straight quarterly payments of $637,000. This debt started in 2007 when Covanta lent the city $25 million in plant upgrades necessary for the incinerator to run efficiently and turn a profit, as well as purchasing the facility. Covanta now owns the incinerator as well as millions of dollars in a debt that the city can’t pay. Covanta is calling for payment from Harrisburg “out of the next tax dollars or other revenues that the city receives”. History on these conflict here.
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Air pollution nine times deadlier than car crashes - UBC researchers say


 


 


BY PAMELA FAYERMAN, VANCOUVER SUN OCTOBER 21, 2013 

OCTOBER 21 2013,

http://www.vancouversun.com/health/pollution+nine+times+deadlier+than+crashes+researchers/9061897/story.html
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Smog obscures Mount Baker and parts of the Lower Mainland in this file photo taken from Cypresss Bowl. Chronic exposure to air pollution causes nearly nine times as many premature deaths in Canada as traffic crashes, University of B.C. researchers say in an article published Monday in the Canadian Medical Association Journal.


Photograph by: Peter Battistoni , Vancouver Sun Files


VANCOUVER - Chronic exposure to air pollution causes nearly nine times as many premature deaths in Canada as traffic crashes, University of B.C. researchers say in an article published Monday in the Canadian Medical Association Journal.


About 21,000 Canadians die prematurely from the ill effects of air pollution each year, compared to 2,400 from traffic crashes.


The article is timely, coming as it does on the heels of last week’s declaration by the World Health Organization that air pollution is a carcinogen. Diesel fumes were previously deemed cancer-causing, but this is the first time air pollution as a whole has been classified as carcinogenic.


In their provocative commentary in CMAJ, Michael Bauer and co-researchers Conor Reynolds and Perry Hystad said there’s an accumulating body of evidence showing negative health effects from traffic-related air pollution. They suggest various actions that may be taken, including copying European cities that levy fees on cars in congested areas to reduce traffic.


Brauer, a professor in UBC’s school of population and public health, has spent years doing research on traffic-related air pollution and its effect on human health; much of it supported by grants from Health Canada.


Air pollution is mainly associated with asthma, other lung conditions and cardiovascular diseases. Exhaust fumes from diesel, a known carcinogen, are tied to lung cancer. A 2008 federal report estimated that on an annual basis, there are 306 premature deaths, 1,158 hospital admissions, and 8,763 emergency department visits related to air pollution in B.C.


Nearly a third of the country’s population lives within 500 metres of a highway or 100 metres from a major urban road, exposing them to toxic fumes from more than 15,000 cars per day, according to the CMAJ report. Such air pollution triggers “inflammation, oxidative stress and imbalance in the autonomic nervous system” which includes heart rhythm disturbances.


The commentary highlights various options to help reduce the ill effects of traffic-related air pollution:


• Reduce emissions by reducing traffic congestion and expanding infrastructure for electric cars.


• Limit truck traffic to specific routes and separate cycling or walking routes from busy roads.


• Improve land-use planning and traffic management by placing schools, daycares and retirement homes at least 150 metres from busy streets.


Cities across Europe are leading the way when it comes to improving air quality and reducing vehicle emissions. London was the first major city in the world to introduce a congestion zone fee of 10 to 12 pounds for vehicles entering the city centre on weekdays. The fee has reportedly resulted in “an estimated gain of 183 years of life per 100,000 residents within the zone over a 10-year period,” Brauer said.


Those who fail to pay the fee face a fine of 130 pounds.


In Rome, the establishment of low emission zones has been estimated to have resulted in an even greater benefit: 921 years of life gained per 100,000 residents living near major roads over ten years. Brauer said Vancouver’s downtown area isn’t as congested as many large cities around the world but there are streets such as West Georgia, Knight and Kingsway that have plenty of congestion affecting air quality.


“Situations like that are certainly of no benefit to anyone, whether we’re talking about drivers or residents,” he said in an interview.


Asked to comment on the CMAJ article, Mayor Gregor Robertson agreed that reducing car congestion to improve air quality is an important goal.


“Building a rapid transit line along Broadway is the key to reducing vehicle congestion and improving air quality in Vancouver. There are over 150,000 daily car trips along central Broadway and it is the busiest bus corridor in North America,” Robertson said in an email.


“With a million more people moving to the Metro region in the coming decades, we simply can’t accommodate future growth by adding new cars and roads.”


Dr. Menn Biagtan, program manager for the B.C. Lung Association, said in a previous interview: “We breathe 20,000 times a day, that’s 10,000 litres of air passing through our lungs — much of it a toxic soup of pollutants.”


The WHO’s cancer agency, International Agency for Research on Cancer — said in 2010, there were more than 220,000 lung cancer deaths associated with air pollution around the world. The most polluted cities are in China and India where people often wear masks for protection.


Sun Health Issues Reporter


pfayerman@vancouversun.com


Summary of topics rejected by Regions email software for exceeding size limits

This letter comments upon York Region’s Disputed Items and questionable claimed coasts that were referenced in “Durham York Energy Centre (DYEC) Construction Update Report”

My investigations into the licensing, zoning and funding provide the benefit of protecting your health, your family’s health, and taxpayers of York Region, as well as millions of others who are about to become exposed to York Region’s garbage.


Your own personal garbage and others will be converted into nano and micrscopic particles that will be distributed by ambient winds into hospirals, schools, office buildings, workplaces and homes not only within York Region but others located in New York State, Ontario and Quebec. 


The following contains an overview of topicsin my letter sent to you on February 10, 2015 that are offered for your consideration. 

You might like to investigate if the following items warrant being added to York Region’s “Disputed Items.”.


- Six Million dollars in alleged “Architectural Enhancements” (2.0)





- Two hundred fifty eight million dollars in allegedly paid taxes.    (3.0) 















-  Thousands of dollars paid for Covanta’s questionable
                                                                           lawyers’ fees.                  (4.0)    

















- Thousands of dollars of questionable donations given to 
         politically influential individuals and their alleged charities.  (5.0)          












- York Region’s exposures to expensive Class Actions will 
raise property taxes and awarded damages risk bankupting York Region. 









      (6.0)                                                                  











                                


- As a Councillor you have a personal exposure to Criminal Code  prosecutions.








      (7.0)                    


     -York Region’s Legal ability to cancel its contract with Covanta Durham York Renewable Energy Limited Partnership without 
being sued for breach of contact by Covanta Durham York Renewable Energy Limited Partnership.                                        (8.0)


- Recommendations




    

  
      (9.0)

Please note that York Region’s exposures to Class Action litigation and Criminal Prosecution Begins April 2015 as per “Durham York Energy Centre (DYEC) Construction Update Report”

The “Durham York Energy Centre (DYEC) Construction Update Report”

Start-up Operations
 
Boilers run on solid wastes
                                       April 2015 



 System runs at minimum at
 75 per cent capacity for 28 
 days accumulative.

April 2015  means that York Region’s exposures to to Civil Class Actions and Criminal Code prosecutions beging when ambient winds start transporting your garbage’s toxic particles to schools, hospitals, workplaces and homes around April 2015.  


This also means that York Region’s garbage particle emissions will impact thousands of participants and visitors attending the PanAm Games.    

Clusters of asthma attacks and cardiac arrests will overwhelm untrained PanAm volunteers.  The predicted number of fatalities and hospitalizations will sponsor coroner’s inquests, class actions and criminal prosecutions. 


The qustion to be answered is NOT will this happen, but how can it not.



------------------------------------------------------------------------------



This e-mail contains information that may be privileged and/or confidential.  If you are not the intended recipient, any disclosure, distribution, copying or other use of this e-mail or the information contained herein or attached hereto is strictly prohibited and may be unlawful.  If you have received this e-mail in error, please notify this sender immediately and delete this e-mail without reading, printing, copying or forwarding it to anyone.  Thank you for your co-operation.
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This e-mail contains information that may be privileged and/or confidential.  If you are not the intended recipient, any disclosure, distribution, copying or other use of this e-mail or the information contained herein or attached hereto is strictly prohibited and may be unlawful.  If you have received this e-mail in error, please notify this sender immediately and delete this e-mail without reading, printing, copying or forwarding it to anyone.  Thank you for your co-operation.



One example of a legal irregularity is the following.

On November 22, 2010, when York Region signed its contract with York Region’s legal department failed to notice that
Covanta Durham York Renewable Energy Limited Partnership had not first registered itself with Ontario’s Limited
Partnership Act that legally authorizes limited partnerships to legally conduct business in Ontario.

The benefit that Covanta’s oversight creates is that the “Penalty Section” of the Limited Partnership Act allows York Region to
breach its contract without fearing being sued by Covanta Durham York Renewable Energy Limited Partnership.

20. (1) *“Penalty Section”
Limited Partnerships Act

R.S.0. 1990, CHAPTER L.16

20. (1) No limited partnership that has unpaid fees or penalties or in respect of which a declaration has not been filed as
required by this Act and no member thereof is capable of maintaining a proceeding in a court in Ontario in
respect of the business carried on by the limited partnership except with leave of the court. R.S.0. 1990, c. L.186,

s. 20 (1).

This is just one of the numerous examples of legal and accounting irregularities that are being offered for York Region’s
consideration described in the email that was rejected by York Region’s software.

In order to substantiate the observations in my letter of February 10, 2015, my e-mail has attached to it .PDF’s.

These files contain copies of original court transcripts, York Region’s 431 page contract with Covanta Durham York
Renewable Energy Limited Partnership, and other materials.

These public records are provided to you pro bono so that York Region’s elected representatives, lawyers and accountants have
the tools to independly verify the observations contained in my e-mail.

The public records contained in my e-mail also provides; (i) descriptons of how York Region Council members are potentially
exposed to Criminal Code proscutions under Bill 45, (ii) the preparations taken by people living downwind of York Region’s
incineratior’s emissions to sue York Region for their damages in Class Actions, (iii) and the political and health reasons why
York Region’s elected representatives will find it far better business to breach its contract with Covanta Durham York
Renewable Energy Limited Partnership.

Council representatives should know that Ontario law makes each partner to a contract, responsible for the acts and omissions of
other partners, under the legal principle of joint and several liability.

If one of parties in the Covanta Durham York Renewable Energy Limited Partnership, defaults, or goes bankrup, or had the
foresight to insert a clause into the November 22, 2010 contract that limits its liabity to a fixed sum, and the damages awarded in
American and Canadian class action courts exceed that limit, York Region will pay all or its portion of those damages.

The attached map displays, the distance that Ontario’s own two year study on dioxins shows how far York Region’s incinerator
will travel.

Animal tests indicate that one gram of dioxins possess the potential to induce cancer in 10,000 people. Incinerator-r eleased
dioxins, and heavy metal particles will contaminate farmlands, buildings and homes located downwind of York Region’s
incinerator.

The Class Action’s damages, especially awarded by American Courts will exceed any insurance coverges possessed by Covanta
and York and Durham Regions.

Incidentally, the twenty million dollar insurance policy, performance bonds obtained by Covanta may exist only on
paper.

Lawyers for the insurance and performance bond companies may refuse to honour their contracts by arguing argue that since
Covanta purchased its insurance contract while not complying with the Limited Partnership Act, for example, the insurance
company will not pay the Covanta’s claimed twenty million dollars in insurance. That is the insurance companywill breach its
contract with Covanta Durham York Renewable Energy Limited Partnership, and Covanta Durham York Renewable Energy
Limited Partnership, will be unable to sue the insurance company for its breach.

This means that because of the joint and serverable liability of partnerships, potentially billions of dollars awared in Class
Actions will be paid by York Region and Durham Region. York Region. York Region may have to file for bankruptcy as have
several American Cities have had to do for different reasons.

The legal, and financial problem for York Region is created becasuse York’s Covanta Durham York Renewable Energy Limited
Partnership’s incinerator will be converting tons of York Region’s industrial, commecial and residential garbage into nano and
micrescopic sized toxic particles.

Ambient winds will transport these toxic particles throughout Ontario Quebed and New York state where millions of


http://www.e-laws.gov.on.ca/html/statutes/french/elaws_statutes_90l16_f.htm#s20s1
http://www.e-laws.gov.on.ca/html/statutes/french/elaws_statutes_90l16_f.htm#s20s1
http://www.e-laws.gov.on.ca/html/statutes/french/elaws_statutes_90l16_f.htm#s20s1
http://www.e-laws.gov.on.ca/html/statutes/french/elaws_statutes_90l16_f.htm#s20s1

people reside.

York Region is knowingly exporting two thirds of its toxic garbage to other jurisdictions where it will contaminate properties
and induce fatalities and hospitalizations.

As mentioned earlier, scientific studies indicate that one gram of dioxins contains the potential to induce cancer in 10,000
people.

Even brief exposures to traces of heavy metal particles causes blood vesels to constrict. Constriction of blood vessels induces
asthma attacks and cardiac arrests.

When cloud ceilings are low, say 300 feet as they often are, tons of the incinerator’s emissions will become trapped between the
lower surfaces of the clouds and the earth.

Environment Canada studies reveal that winds from the east will blow York Region’s garbage towards Toronto, engulfing
schools, hospitals, office buildings and homes.

H.V.A.C. (Heating Ventilation and Air Conditioning) systems installed on hospitals, schools, universities, office buildings,
condomiums will inhale these toxic particles into the buildings

The heavy metal particles will expose children and adults with preexisting respiratory and circulatory to toxic particles. When the
PanAm Games are held in a few months, and the winds blow to Toronto, there will be clusters of asthma attacks, strokes and
cardiac arrests.

Untrained volunteers, as with teachers, will be unable to attend to the medical emergencies. Mistakes will be made, deaths and
hospitalizations will occur. Families who lose a loved one or bread winner will aggressively sue YorkRegion for finanical
compensation either directly, or through Class Actions.

The documented irregularities discovered in my investigarions of public records will be offered pro bono to these parties.

The letter that was rejected by York Region’s email software also Councillors’ exposures to prosecution under the Criminal Code
of Canada

Organizations duty to protect s 221222 and 2171

creates a Criminal Code duty for organizations and their representatives to take every reasonable precaution in order to
protect their workers as well as the general public.

22.1 In respect of an offence that requires the prosecution to prove negligence, an organization is a party to the offence if

(a) acting within the scope of their authority
(i) one of its representatives is a party to the offence, or

(i1) two or more of its representatives engage in conduct, whether by act or omission, such that, if it had been the conduct of only
one representative, that representative would have been a party to the offence; and

(b) the senior officer who is responsible for the aspect of the organization’s activities that is relevant to the offence departs — or the
senior officers, collectively, depart — markedly from the standard of care that, in the circumstances, could reasonably be expected
to prevent a representative of the organization from being a party to the offence.

2003, c. 21, s. 2.
Other offences — organizations

22.2 In respect of an offence that requires the prosecution to prove fault — other than negligence — an organization is a party to the
offence if, with the intent at least in part to benefit the organization, one of its senior officers

(a) acting within the scope of their authority, is a party to the offence;

(b) having the mental state required to be a party to the offence and acting within the scope of their authority, directs the work of
other representatives of the organization so that they do the act or make the omission specified in the offence; or

(c) knowing that a representative of the organization is or is about to be a party to the offence, does not take all reasonable
measures to stop them from being a party to the offence.

2003, c. 21, s. 2.

217.1 Every one who undertakes, or has the authority, to direct how another person does work or performs a task is under a legal
duty to take reasonable steps to prevent bodily harm to that person, or any other person, arising from that work or task.



This means that York Region, by Not Breaching York Region’s contract with Covanta Durham York Renewable Energy Limited
Partnership, and you know that the incinerator’s emissions will cause death to members of the general public and you are not
taking all reasonable measures to stop York Region’s partner from being a party to the offence you may be prosecuted under Bill
45,

(c) knowing that a representative of the organization is or is about to be a party to the offence, does not take all reasonable
measures to stop them from being a party to the offence.

You should also be aware that the judge and jury who hear the trial’s evidence will live and work within the area where York
Region’s contaminating toxis will fall. They will be breathing the toxins and eating foods contaminatated with traces of mercury,
aluminum, lead, radioactive Tritium, asbestos, nickel etc. York Region’s risk is that it will be found guilty of the Criminal Code
charges.

You should be aware that Toronto’s Department of Health issued its air pollution report in April 2014. It concluded that in the
preceding 12 months, 1,300 fatalities, and 3,500 hospitalizations were attributed to Toronto’s air pollution.

When winds transport York Region’s garbage to Toronto, those who lose loved ones, and insurance compaies that have to pay
compensation, will launch Class Actions to recover their losses.

Did you know that 95,000 students and staff attend Toronto Catholic School Board Schools. Did you know that 40, 000 students
and staff York University?

Statistically, how many students and staff do you estimate already have pre-existing asthma or circulatory medical conditions that
will react to York Region’s incinerator’s toxic emissions?

When their schools are engulfed, clusters of emergencies will occur and vulnerable people will die or become hospitalized. They,
their families and insurance companies will seek justice.

People will want sue York Region to pay for their properties being decontaminated.

My February 10, 2015 email that was rejected by York Region’s software describes, how for the past 14 months, people and
institutions in Ontario, Quebec and New York State have been taking soil and biological samples to establish their base line of
their status quo BEFORE the incinerrsator begins burning York Region’s garbage. These sample have been taken in preparation
of suing York Region as a partner to the Covanta contract.

AFTER York Region’s toxix particles are released by York’s, Durham’s and Covanta’s incinerator are transported by winds to
these areas, new samples will be taken.

The BEFORE and AFTER samples, will be labortory tested, and results compared.

It is speculated that blood samples taken from asthmatics and heart attack victimes will show a list of exotic metals.
Environment Canada wind direction data base, along with other technologies, infra red cameras, radio controlled drones will
prove, “on the balance of probablitiesd” that the variety and quantity of contaminates came from the Covata municipal waste
incinerator.

To assist with gathering evidence for presentation in Class Action, Coroner’s inquests and Criminal Code prosecutions, people on
both sides of Lake Ontario have been registering that they have taken samples on a Class Action and Health Study’s website:

The website provides instructions on how to take samples, how to label the samples, how to store them in preparation for
presenting in Class Action or Crimial Code court proceedings.

These samples along with blood samples taken from victims will prove, “On the Balance of Probabilities” that the exotic mix of
heavy metal contaminates found in peoples’ blood and other samples were emitted from York/Durham/Covanta’s incinerator
located in Clarington On.

Other technologies to evidence the toxins in the samples came from York/Durham/Covanta’s incinerator located in Clarington
On. will be employed, such as infra-red cameras, radio controlled drones, and Environment Canada’s wind direction studies.

The website also provides a “TIP” feature. This allows insiders and public employees to anonymously post inforamtion that will
help obtain for example, an injuction, reveal conflicts of interests, perhaps reveal tax fraud, bribes, and misuse of public funds.

The prediction that people exposed to York Region’s incinerator will die or be hospitalized is very real. York Region will be
joined in costly litigation. York Region’s budgets will be enormously stressed. The legal fees and damages awarded by judges
hearing class actions, in Ontario, New York State, and Quebec risk bankrupting York Region.

My February 10, 2015 letter also explains Bill 45 which amended the Criminal Code. This amendment makes instutions such as
Regional Councils, and those within these organizations criminally responsible for not protecting the public.

The overwhelming scientific evidence is that the poisonous emissions from York’s cost-saving garbage disposal incinerator
threatens the lives of the general public.

My research will be offered to prosecutors and Class Action lawyers to hold those accountable for the harms they allowed to


http://waste-to-energy-class-action.org/

occur for their self serving interests.

Please access this 45-minute professionally produced documentary on the health effects experienced by those living downwind of
a municipal waste incinerator.

Part 1 http://youtu.be/thj5QQ342] E
Part2  http://lyoutu.be/nUlhnmw?21Zs

Please read this excellent study on Dioxins, conducted at the Ontario Ministry of Environment and Energy’s field station in
Dorset Ontario.

“Dioxin Fallout in the Great Lakes” a two-year study conducted by the Center for the Biology of Natural Systems, Queens
College, Cuny, Flushing, New York and the Ontario Ministry of Environment and Energy.

http://www.qc.edu/CBNS/dxnsum.html

Incidentally, next year at this time, the donut or bagel you purchase, if made with Ontario grown wheat, and spread with Ontario
butter or cheese will be contaminated with trace amounts of dioxins and heavy metals.

Furthermore, the tea or coffee you drink, probably made with Lake Ontario’s drinking water will contain trace amounts of
dioxins and heavy metals.

For confirmation of this prediction, please read the “Dioxin Fallout in the Great Lakes” two-year study conducted by Ontario
Ministry of Environment and Energy with participation of the National Oceanic and Atmospheric Administration (NOAA) and
the Center for the Biology of Natural Systems, Queens College, New York.

It is now known that animal tests indicate that one gram of dioxins contains the potential to induce cancer in 10,000 people!

The independent study confirmed that:
- Dioxins can be transported 1,500 miles from their source incinerator by ambient winds.

-Ten percent of Dixons will fall within thirty miles of their source incinerator.

Markham is located 28 miles from Clarington.
You and your family live inside the thirty-mile dioxin kill zone.

- Two thirds of people’s exposure to dioxins will come from eating foods produced downwind of their source
incinerator.

- Dioxins are produced when chlorine atoms cool sufficiently in the incinerator’s chimney to bond with other atoms and
molecules. Covanta cannot filter out dioxins as the attached number of EPA convictions attest.

Within one growing season after York Region starts burning its garbage, Covanta’s released dioxins, mercury, lead, cadmium,
nickel, tritium heavy metals etc. will be discovered in agricultural products grown on lands located downwind of Clarington.

This means that farmers in Durham region will discover that retailers will discover trace amounts of toxic heavy metals in their
foods. Organic farmers will lose their certification. Farmers will seek compensation from York Region through Class Actions for
lost markets.

Whether or not an alternate email address is provided to receive my email containing public records that implicate York Region
in litigation and prosecutions, you are deemed to know the content of Ontario Statutes. You are deemed to know what is
contained in public records.

My recommendation is to provide me with an alterntive emaill address so thast you and your fellow York Region Councill
members can make informed decisons in adhereing to the virtures espoused by York Region.

York Region’s website aspouses; “Creating Strong, Caring, Safe Communities”

Research of public records suggests along with other irregularities practiced by York Region associated with the licensing,
zoning, funding and promotion of the Covanta Durham York Renewable Energy Limited Partnership, this could be construed as
misleading and deceitful misrepresentations of the facts.

XXXXX XXX XX XX XX

Please refer to the enclosed MAP.

The samples registered on the Class Action’s website were obtained from areas far distant from the selectively narrow sample-
taking referenced in the “Soil, water, Testing Plan’s Response to MOE Comments Durham York Energy Centre — 2013 Soil
Sampllng Plots Prolect No 111 26648-00 100- 0414018

ha a g



http://youtu.be/thj5QQ342LE
http://youtu.be/nUlhnmw21Zs
http://www.qc.edu/CBNS/dxnsum.html
http://durhamyorkwaste.ca/Assets/Documents/MonitoringPlansReports/Soil/Correspondence/2013/April_2014_Response_to_MOE_Regarding_2013_Soil_Test_Report.pdf

XHXXXXXXXXXXXXXXX
Here is a question for you.

Based upon ARTICLE 13 - OPERATING REQUIREMENTS found on page 106 of the “DURHAM REGION YORK REGION,
PROJECT AGREEMENT BY AND BETWEEN THE REGIONAL MUNICIPALITY OF DURHAM AND THE REGIONAL
MUNICIPALITY OF YORK, AS OWNER

AND
COVANTA DURHAM YORK RENEWABLE ENERGY LIMITED PARTNERSHIP, AS DBO CONTRACTOR

COVANTA EN E R GY for a cleaner world

33.1 Hours of Operation

33.1.1 The DBO Contractor shall operate the facility on a twenty four (24) hours, 7 days per week basis except in the event
of a planned or unplanned shutdown

Tons of toxins of York Region’s garbage particles will be released into the atmosphere then fall back to earth.

Therefore, the question for you to ask is; not will the contaminations of food and property, fatalities, hospitalizastions, class
actions, coroner’s inquests and criminal prosecutions happen, DUt how can they not happen.

Fortunately, other York Regional Councillors and Mayors’ e-mail software permitted the delivery of these .PDF files and
materials issued via e-mails on February 10, 2015.

In addition, the CBC’s radio programme, “Sunday Edition” also has copies of my research obtained via the | thought you might
like to receive a copy as a heads-up to what your future and your constituents is about to experience.

If you would like to receive copies of the PDF files and materials, please provide an alternative email address to which they can
be sent.

I shall be happy to provide you with these verifiable public records for your decision making.
York Region will be held financially accountable for the harms your Region’s garbage particles induce.

Warmest Regards,

P.S.

The following map depicts the Covanta municipal waste incinerator’s, potential wind distribution of Dioxins and other toxic
particles released into the atmosphere and transported 1,500 miles by ambient winds as reported in the study“Dioxin Fallout In
The Great Lakes” study published by the Center for the Biology of Natural Systems, Queens College, Cuny, Flushing, New York
with the active participation of the Ontario Ministry of Environment and Energy’s field station located at Dorset, Ontario, Canada

This map shows only half of the potential area covered by wind distributed toxins, i.e. within a 750 mile radius of Clarington
ON.

This map represents the billions of dollars in dioxin and heavy metal contaminations that can be scientifically
tracked back to Clarington as being the source of the contaminations.

This municipal waste incinerator is located in Clarington Ontario,



Drawing showing volume relationship for every three bags burned, one bag of toxic waste is
produced and the rest is emitted into air, soil, and water

A Community Guide to Environmental Health

————— Original Message-----

From: Heath, Jack [mailto:jheath@markham.ca

Sent: Tuesday, February 10, 2015 3:02 PM

To:

Subject: RE: Hello Jack: An email sent this morning was returned. Your website indicated it exceeded its size limit. Would you please
provide an alternate email address to which this information could be sent. Thank You. CEO Covanta Durham York Renewable Energy

Thanks.

I have no answer for the request - that’s the City email attachment
limit. I have no alternate email address here at the City.

It would probably be the same for all 5 Regionals here in Markham.


http://www.hesperian.org/mm5/merchant.mvc?Screen=PROD&Store_Code=HB&Product_Code=B160&Category_Code=ENG
mailto:[mailto:jheath@markham.ca]

PS - what’s this about?

Jack Heath
Deputy Mayor of Markham & York Region Councillor

905-415-7506 Cell 416-464-5517

From:

Sent: February 10, 2015 11:02 AM

To: Heath, Jack

Subject: Hello Jack: An email sent this morning was returned. Your website indicated it exceeded its size limit. Would you please provide an
alternate email address to which this information could be sent. Thank You. CEO Covanta Durham York Renewable Energy Ltd.

February 10, 2015

Hello Jack:

An email sent to you this morning was returned.

Your website indicated that it exceeded its software imposed size limit.

Would you please provide an alternate email address to which this information could be sent?

The information contains financial and legal information that directly affects your budgets and the welfare of your constituents.

Thank You.

C.E.O0. Covanta Durham York Renewable Energy Ltd.



From: McDowell, Laura <Laura.McDowell@york.ca>
Sent: February-24-15 3:04 PM
To:

Subject: Response to _

| have received a copy of your email dated February 12, 2015, which was forwarded to me by Regional Councillor Jack
Heath for my review and response. In your email you express concern about potential dioxin emissions from the
Durham York Energy Centre (DYEC). Attached to your email was a research summary dated June 1996 from the Center
for the Biology of Natural Systems, Queens College, City University of New York, entitled Dioxin Fallout in the Great
Lakes: Where it Comes From; How to Prevent It; At What Cost (hereinafter “the Study”). The Study identified municipal
waste incineration as a major source of dioxin emissions and suggested that dioxin exposure in the Great Lakes region is
affected not only by local sources, but also by incinerators located thousands of kilometers away.

| am pleased to inform you that dioxin emission regulations for waste incinerators in the United States and Canada have
changed dramatically since the aforementioned Study was published. | have highlighted some of these changes in the
paragraphs that follow.

Monitoring of Dioxin Emissions

At the time the Study was prepared most incinerators had never been sampled for dioxin. Due to the lack of data, the
Study estimated total emissions based on the few facilities that had been sampled. However, in December 1995, the
United States Environmental Protection Agency (US EPA) enacted new standards for waste incinerators that required
monitoring of dioxins and furans and compliance with stringent emissions standards. Regulators in Canada have
enacted standards that are similar, but more stringent.

In November 2006, the US EPA published An Inventory of Sources and Environmental Releases of Dioxin-Like compounds
in the United States for the Years 1987, 1995, and 2000. In this study the US EPA estimated that the new regulations
had achieved a 94% reduction in emissions of dioxins and furans from municipal waste incinerators from 1995 to 2000.

The combined emissions limit for dioxins and furans at the Durham York Energy Centre is 60 trillionths of a gram per
cubic meter on a toxic equivalent basis. Compliance with this standard will be demonstrated by an annual stack

test. The Regions have committed to a second annual stack test for the first three years on a voluntary basis. The
facility is also equipped with a long-term dioxin and furan sampling device that draws a continuous sample of stack
emissions through a filter cartridge. The filter cartridge is periodically removed and analyzed for dioxins and furans as a
secondary indicator of system performance between stack tests.

The Regions of Durham and York are also required to measure ambient air quality at monitoring stations in the area
surrounding the DYEC in accordance with the approved Ambient Air Monitoring and Reporting Plan. The ambient air
monitoring program covers multiple air quality parameters, including dioxins and furans. Copies of the monitoring plan
and quarterly reports are available on the following web page.

http://www.durhamyorkwaste.ca/Documents/MonitoringPlansReports/AmbientAir.aspx

Environmental Assessment



In June 2005, Durham and York’s Regional Councils agreed to undertake a joint Environmental Assessment to
investigate alternative methods of managing non-recyclable residual waste. The Environmental Assessment, which took
over five years to complete, considered a wide range of waste management alternatives and included detailed technical
studies by expert consultants on environmental and social impacts of the facility such as air, water, traffic, noise, visual,
cultural, economic, archaeological, infrastructure, and human health and ecological impacts. The Environmental
Assessment process included extensive consultation with the public, regulators, and other stakeholders and was
endorsed by both Regional Councils at key steps in the process.

According to the Study attached to your email, assessments of incinerator health impacts typically assume that dioxin
exposure occurs in the immediate vicinity of the facility and results from inhalation of air, or, in the case of infants, from
ingestion of soil and dust. This approach does not consider the collective impact of multiple waste incinerators and
other dioxin sources on the food supply.

You may be pleased to learn that the Human Health and Ecological Risk Assessment (HHERA) completed during the
DYEC Environmental Assessment included both an inhalation assessment and a “multi-pathway assessment.” The multi-
pathway assessment considered the cumulative human health impact of exposure to dioxin and other contaminants in
air, soil, water, and food. The assessment was based on the combined effect of emissions from the DYEC and measured
background concentrations, which include the cumulative effects of other sources. The HHERA concluded that the DYEC
could be operated safely at 140,000 tonnes per year at the proposed site without undue risk to either people or the
environment. The HHERA can be viewed online on the following web page:

http://www.durhamyorkwaste.ca/Archive/pdfs/study/amended-ea-study-docs/Amended-HHERA-Report/Durham-York-
HHERA-FINAL style-guided Dec-10 2009-rev.pdf

In its review of the Environmental Assessment, the Ontario Ministry of Environment stated that "the ministry is satisfied
with the Regions' proposed mitigation measures to ensure that any potential impacts are appropriately managed. The
ministry is also satisfied that potential environmental effects of the proposed undertaking can be managed through the
commitments made in the amended Environmental Assessment and in response to the concerns raised during the
Environmental Assessment process."

The Regions’ highest concern is the safety and well-being of its residents. To that end, the Regions monitor the
contractor to ensure that the commitments made through the Environmental Assessment process are satisfied. On this
basis, the residents of Durham and York Regions can be confident that the Durham York Energy Centre is a safe,
responsible, and sustainable approach to managing the Regions’ residual waste stream.

Registration of Covanta Durham York Renewable Energy Limited Partnership

With respect to your allegations regarding the status of Covanta, please be advised that we are satisfied that Covanta is
duly authorized to conduct business in Ontario. In addition, we wish to clarify that the Regions of York and Durham are
not partners of Covanta within the meaning of the Limited Partnerships Act. The Regions are parties to the Project
Agreement with Covanta, but no legal partnership has been formed nor should one be implied.

| trust that this response has addressed the concerns raised in your email. Additional project information is available at
www.durhamyorkwaste.ca. If you have further questions or concerns | respectfully request that these be addressed to
the project team at info@durhamyorkwaste.ca.

Sincerely,

Laura McDowell, P.Eng., Director, Environmental Promotion & Protection, Environmental Services Department




The Regional Municipality of York | 17250 Yonge Street | Newmarket, ON L3Y 671
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Please consider the environment before printing this email.
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