Why are we here?
.’

*Last landfill expansion cost
$96,000,000 (2005)

*Cherry Island due to fill between
2020 and 2052

*Let’s avoid another expansion...
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Presentation Notes
The last time a landfill filled up in Delaware, it cost $96 million to expand it by building up walls around it.  The next time we have to expand our landfill, it will most likely cost more than that.  By the way, remember that $100 million figure for later. 
The best case scenario is that the landfill wont fill up until 2052, and if that’s the case we’d need to be expanding the land fill in 2042. *insert age quote- not flippant!* (rather not be spending 100 million and PLUS dollars on expanding a landfill just to sit on usable energy (organics) When I could be…….. 
Reducing the waste input to the landfill will slow down the filling of the site, which in turn will extend the life of the landfill, perhaps double its useful life.  The current life of the landfill will vary based on who you talk to.
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“If we do not change our
direction, we are likely to end
up where we are headed.”

- Ancient Chinese Proverb
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* About 50% of landfill content is Organic

*Organics = Energy

*Energy =

*Recycling = 10x the jobs of [andfilling
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Half of the waste from households that goes to landfills consists of organic material.  I am referring to all organic materials including food waste, cardboard, paper, natural fibers – everything organic.

This waste has its own chemical potential energy, which can be harnessed to produce heat, fuel, or electricity.  Delaware has no oil reserves, natural gas reserves, coal mines, nuclear power plants, and all of the wind farms and solar arrays are privately owned and operated .  Most of the energy in our state is imported.  However, using our landfills and/or MSW flow as an energy reserve could help make us more energy independent as a state.
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Legislative Strategy

-‘
* New England — Connecticut, Vermont,
Massachusetts

* Clear measurements
* Tiered system
* Accountability

* New York City
* California
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Currently about half of the 50 states ban some organics disposal in landfills, mostly leaves, grass and other yard debris. 
New England states, such as Connecticut, Vermont, Massachusetts, and Rhode Island, have targeted mainly commercial entities that produce a set amount of waste, usually either 1 or 2 tons per week.  These businesses must divert their waste to an organic recycling facility, but only if there is one within a 20 mile radius.
The most successful states to implement waste to energy facilities have done so with clear legislation.
New York City – generators of > 1 ton /week must send it to AD Plant. (proposed November 2013).
California –Proposed Legislation
AB1826 – commercial generators to compost or use AD service.



Organic Recycling

Process/Technology

* Depend on type of organic wa

* Large cardboard or paper waste producer

* Enforce existing channels for recycling
* Ban of these items in landfill
* Food waste — high energy potential
* Education and awareness of possibilities

* Each waste producer can pick what works best for
them...
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Obvious option – Colin O’Mara, etc.  The two different obvious options for implementing this change in the state are to build one large, central facility or more smaller facilities.  Each of these methods comes with their own costs and benefits. A larger facility will definitely divert more from the landfill, create more jobs in a central location, and make a higher profit, which will attract more investors.  However, these facilities can cost up to $100 million or more and will take large amounts of feedstock to make a profit.  Because there would only be one of them, the waste would have to travel quite far to reach it.
Alternatively,  smaller facilities would cost much less (some only $6-8 million) and would collectively make the same profit as a larger one.  The feedstock going to these facilities would not travel as far because these facilities are more local.  Some downsides to smaller facilities are that all of the little smaller investments could lead to a very large overall cost and because each facility would make less profit, they might need state support.


Organic Recycling

Process/Technology
* Large Central Facility —_——
* Needs — about $100 million; waste travels;
100,000 tons of feedstock
* Benefits— high diversion from landfill, more jobs,
$13 - $30 million revenue, attracts investors

* Several Smaller Facilities — one per county
* Needs — smaller initial investments/ larger total
investment, state support, less profit
* Benefits - waste travels less, local access, same
revenue
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Obvious option – Colin O’Mara, etc.  The two different obvious options for implementing this change in the state are to build one large, central facility or more smaller facilities.  Each of these methods comes with their own costs and benefits. A larger facility will definitely divert more from the landfill, create more jobs in a central location, and make a higher profit, which will attract more investors.  However, these facilities can cost up to $100 million or more and will take large amounts of feedstock to make a profit.  Because there would only be one of them, the waste would have to travel quite far to reach it.
Alternatively,  smaller facilities would cost much less (some only $6-8 million) and would collectively make the same profit as a larger one.  The feedstock going to these facilities would not travel as far because these facilities are more local.  Some downsides to smaller facilities are that all of the little smaller investments could lead to a very large overall cost and because each facility would make less profit, they might need state support.


Organic Recycling

Process/Technology

* Business Facilities -

* Larger businesses creating own energy
* Perdue, Casinos, DuPont
* Benefits — energy source, lowered expenses, free
feedstock, haulers less travel, quick payback
* Needs — continuous flow of feedstock, $6 to $8
million
* Research Facilities

* Through educational institutions used as teaching,
research and production facilities
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Here are some not as obvious ways to start this kind of change in Delaware.  Some businesses can have their own facility to help power themselves.  A Nestlé factory in Fawdon, UK does this.  While Delaware does not have Nestlé, we do have DuPont, Casinos, Purdue, and a whole lot of other poultry farms.  Imagine if a casino in Delaware did this using the waste from their restaurants.  That way, their electricity bill of a million dollars per quarter might be offset.  And the waste wouldn’t have to travel at all.
Another option would be a research facility.  Some colleges, like Vermont Technical University, have built grant-funded anaerobic digestion facilities as student projects. This minimizes a lot of expenses such as the capital investment, tipping fees, and labor costs, not to mention providing students with great opportunities to acquire real – life experience through their student projects. What if a local university we know did something similar with their new state-of-the-art STAR campus?


Product & Investment

\

* Capital investment varies
* Smaller facilities: $6-8 million; $40 to $60 million
* Larger facilities: $100 million +

* Profit threshold — 100,000 tons where companies will
come in and build facility

* Grants
* Federal Renewable Energy Grants

+* Research Grants
* Compliance to Law Grants
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As for capital investment, an anaerobic digestion facility widely varies based on its size, feedstock, and product.  Just like there are many different types of anaerobic digestion facilities, the cost to build one varies greatly.  Some smaller facilities, as you may see, can cost around $6 to 8 million, some even less. A larger facility could cost $100 million or more.  The upside to building a $100 million facility is that it will most likely reach the threshold of taking in 100,000 tons per year, which our research has found is the amount at which a facility starts to make a profit.  A great way to fund a project like this is through grants – renewable energy grants are the largest sector of federal grants out there.  In 2012, the government gave out $6 billion in renewable energy grants.  Other large sectors of federal grants that could apply to this type of change are grants for research or grants to make sure people adhere to the law.  Going back to the Vermont Tech example, this is how they funded the building of their anaerobic digester.


Anaerobic Digestion Technology

. : . L
* Digestion of organic material with
microorganisms

* NO OXYGEN = NO AIR FLOW = NO SMELL

# Generating methane (biogas)

* Methane converted to electricity / biofuel / heat

+ Waste product is digestate (fertilizer or fill)

* 10 time the number of facilities now thenin 2000
Advances in research
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Our extensive research has found that anaerobic digestion is one of the most versatile ways to recycle organic waste.  In this process, bacteria break down the waste without being oxygenated.  This causes the bacteria to “fart” out biogas – mostly comprised of methane.  The biogas, which is the main product. can be used as is to power a home, converted to a biofuel, or burned to produce electricity.  After the waste has been digested, what is left is a sludge-like fertilizer known as digestate.  A big benefit of this technology is the lack of smell – since there is no airflow, there is no odor.


Anaerobic Digestion At-a-glance
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Biogas Systems
The Basics
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Here is a diagram of anaerobic digestion for all of you visual learners. (Define feedstock and biogas)  Anaerobic digestion is still a developing process, so new types of technologies are still emerging.  Certain research has found that by mixing different types of waste, such as processing both food waste and manure, can increase the biogas yield by up to 337%.


Best Fractices

Monterey, Calitc
Pontotoc, Mississippi
San Jose, California
London, Ontario
Orlando, Florida
Vermont Technical University
Montpellier, France
Fawdon, UK Ty
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There are lots of anaerobic digestion facilities around the world that recycle their organic waste. These are just a few; there are so many of them around the world it would be impossible to count them all. We did research on all sorts of these sites and documented them.  Our research includes the specifics of each plants such as its cost, product, and production rates. We will have this information available to anyone who wants to look over it.  
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*Energy from organic waste

#Infrastructure for Organic Energy

*/Zero Waste Strategy

*Waste used as a resource and not
a liability

) o -
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Our project started as a waste diversion project.  We now see a much bigger, better brass ring.  Energy.  This is no longer just diverting out of a landfill because doing so has much greater rewards, but only if you can harness it.  Why should we keep putting our valuable waste in a hole in the ground when we could be recycling it and harnessing it for energy?
We think that right now, DSWA is suffering from a dilemma.  We like to compare them to an oncologist. Does an oncologist really want to cure cancer or do they want people to keep having cancer to keep them employed? The only thing that keeps oncologists employed is the fact that people get cancer. This does not mean that oncologists are bad people, but there arises a question of ethics.
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* Phase in
* Food waste, paper, cardboard ban
* 2 to 1 ton/week
* EtC.
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One of the biggest things you can do to help us is start this discussion in Delaware.  Talk to people about how this change is possible.  And while we are only on high school, we cannot emphasize more that this just makes sense.  And while don’t believe we are in the best position to figure out how to implement this in Delaware, we think you guys and some people you may know are.  That is why one of the biggest goals on our team is to start a working committee.  While there was some debate on what to name this, we settled on “working committee because we wanted work to get done.  Advice and ideas are still important, but one of the ideas on this team is to work until we see change in Delaware.
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