WA Commingled Improvements Project:   Southwest Region Workgroup              
November 2, 2009       9:00 am – 4:00 pm       


Minutes












Glass Summit      
Attendance (50 organizations): Aegina Glassworks, City of Auburn, City of Enumclaw, City of Kirkland, City of Olympia, City of Shelton, City of Tacoma, Clark County, Columbia Resource Company, Concrete Recyclers, Douglas County, eCullet, Environmental Health Services, Fibres International, Glass Packaging Institute, Green Solutions, Island County, JMK Fibers, Jordan Trading, King County, Kitsap County, Kittitas County, LeMay – Pierce, LeMay – Thurston, Lincoln County, Lloyd Enterprises, Mason County, Mason County Garbage and Recycling, Nippon Paper, NORPAC, OR Dept. of Environmental Quality, Owens-Corning Insulation Systems, Pierce College, Pierce County, Seattle Public Utilities, Snohomish County, SP, Spokane, Spokane Regional Solid Waste System, Stevens County, Tacoma Recycling, Thurston County, TriVitro, University Place Refuse and Recycling, WA Dept. of Ecology - HQ, NWRO, ERO, CRO, Washington State Recycling Assoc., Waste Management – Spokane, Waste Management – Woodinville, Whitman County, Yakima County
Life Cycle Analysis for Glass End-use Applications - Peter Spendelow, OR Dept of Environmental Quality        






(Based on data from David Allaway, OR DEQ)                                  
In Oregon, most curbside glass goes to Owens Corning in Portland for bottle production, or Strategic Materials in California for fiberglass.  Ninety percent of West Coast glass goes to one of Strategic Materials’ seven plants—over 1 million tons per year (reported by Strategic Materials).
Collection Issues
Review messaging to public on material preparation & types for residential collection programs in the SW Region – Shannon McClelland, WA Dept. of Ecology

Single stream vs. separate glass collection - Rick Hlavka, Green Solutions
Questions
Local Gov: It’s hard to get good data because some households may not participate each week in the glass recycling. We use to get paid for their separated glass, but no longer due to markets and now it is a cost. 
Manufacturer: Where is the data related to tonnage from household being pulled? Data is generated through samples taken from recycling trucks, and general recycling reporting (hauler reports). 

Local Gov: Does separated glass get mixed when sent to the facilities? No, it stays separated. 

Broker/Processor: Is contamination higher in single-stream? Yes.
Factors influencing Seattle’s decision to commingle glass - George Sidles, Seattle Public Utilities
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Administer their program through contracts. They inventory recyclables that come off the trucks as well as those from the MRFs. The data for single vs. dual stream collection is quite varied. Asset management model for decision making - marketplace economics, social implications, rate, etc.

Hired Jeff Morris, an environmental economist, who did cradle to grave analysis. Did extensive survey work. Looked at the pay differential at which the consumer would expect to pay. Researched prices from contractors and processors for dual vs. commingled delivery. Found savings in commingled. Also factored in down range contamination (disposal) all the way to the mill. Customers liked the convenience and simplicity of commingled—this heavily swayed policy makers. Seattle was collecting glass separate at the curb for a while. 2007 tested the theory of dropping glass entirely through customer survey. Cost savings from system decision to drop glass did not add savings to ratepayers. 
Questions

Local Gov: When you did surveys, did you let them know how co-mingled glass collection affects the market/contamination? Never an issue that the public needed clarification of the differences. 
Broker/Processor: What assumptions….? Take into account a number of environmental externalities that lead to lost glass. Downstream affects of the economic impacts of glass and paper. 

Where is Seattle’s glass going?  I’m not sure where Seattle’s glass is going. Look at revenue and cost stream only. Seattle is showing slight positive numbers on glass right now. 
Local Gov: Regarding your customer survey, was the cost willing to pay based on a raw number or perceived value of the service? They were given that context to give the proportionality. 
Processing Issues 

Commingled MRF – Chris Thomas, SP

Glass is 10% of the total incoming material (12-15% in singlestream and 2-4% in commingled, glass separate).  Single-stream comprises most of the incoming. Glass still needs to be separated from some feedstock.  Singlestream with glass leads to high residual contamination (20-30% higher than with glass separate programs). Continues to grow overtime. Trash in recycling has increased over time as well. Not real sure how much glass is in the residual or outbound commodities (Oregon is looking at that). Don’t have problems moving the glass ‘material’. Fines separation: Final product is about 60% glass (a guess) after everything is separated.  Designed to separate fines (smaller than 2 in), not designed specifically to remove glass only.  Not really called glass at that point since there is so much non-glass and doesn’t go to container recycling. Have a problem getting that across to customers (that glass is not always recycled or made into new containers). 100% goes to aggregate. Needs a secondary processor to go to containers. NOT a high value commodity.
Commingled MRF – Joe Bushnell, Tacoma Recycling

Incoming material is commingled, except the glass is collected separately. The amount of glass is substantially less than SP --about 2%. “.02-.1% by weight ‘stickies’ shaken out from paper (dirt, glass, ½ minus).  This is the material that is hard on the downstream mills. Working to get that out. Very similar problems to the situation at SP. 
Questions

State Gov: Do you know a percentage of where the glass is going—Aggregate vs. container? Most out of Fredrickson facility goes to aggregate used for roadways at a landfill, etc. 

Local Gov: With the amount of material that comes in, is it hard to get the glass out clean?  SP MRF -The fines are removed at 3 points, and with agitation, it helps. Tacoma Recycling MRF - You buy the equipment and you push it to do the work you need. 

Local Gov: There is inherent friction to operate the system to get the standards you want vs. the operation of the machinery and how hard it has to work. 

Broker/Processor: Glass is the by-product of the MRF system. 
MRF:  There is always that amount of sticky stuff that can cripple the mills. 

Local Gov: Response from an equipment manufacturer:  We can do the job.  It is a matter of whether the folks that buy our equipment can afford to run it to our specs.   MRF: How fast you run your machines does not affect the quality of glass you get out of it. 
What would be a factor that would increase the recovery rate? SP: Have the glass out of the commingled system. 
Review paper industry issues with singlestream glass – Jay Simmons, NORPAC
If they have problems, the mills will say that they will no longer accept material from a supplier. They deal with the very fine broken glass contamination. They produce about 10,000 tons per month of paper right now. 

Fiber replacement costs are quite minimal compared to the equipment replacement in addition to disposal costs. The mills were not designed for high levels of contamination. Glass is the single most damaging commodity that gets in with paper. 

Questions

Local Gov: What is the product that you are producing? Newsprint, book print. We buy ONP. 

Local Gov: Brokers having loads rejected use to occur a long time ago, but you are not hearing about that anymore. Why is there not a market correction for this? Broker response: It still occurs but it is called market rejection. Chinese mills are experiencing the same problems. NORPAC response: You have to have the material to run the mills—that is why they don’t reject stuff. 

Broker:  Export markets would never consider a single-stream material. Export markets can reject the material at the port, has to go through customs, etc. 
Local Gov: Are you paying a premium to those that give you material without contamination? No. 
Cont.  Review paper industry issues with singlestream glass – Ed Tolan, Nippon 

A very small amount of glass will do catastrophic damage to the equipment. Very costly. Mills are highly capital intensive to run—even without problems. 
Questions

Local Gov: There is not an incentive to do one collection type vs. another for the haulers, locals since the costs aren’t much different.  There is an export market and a domestic market, if you look at the buyers, they are going bankrupt. Mills have cut the amount of recycled paper because the buyers are not demanding it. Nippon makes phonebook paper typically. You have to decide who is your market, what are you going to get for it and who is going to buy it. 

Local Gov:  China is not taking the paper anymore. We can’t keep doing what we are doing. We need to do a better job so that these people can stay in the business. We can’t give a crappy product. This is why we are here. This is only one issue in the paper industry. Pulp jobs should be a consideration. 
State Gov: Can anyone speak to what would occur if mills close their door or stop taking material? What are the numbers going to look like? Glass in the paper product doesn’t change if it is sent domestically or internationally. It is not going to go back into what people think it should be used for. 

NORPAC: We receive a heavy supply of feedstock from the Midwest, but they are going to commingled soon as well. We will reject suppliers if the contamination is too high.

Broker: There is not much difference in export demand between mixed paper and ONP. Export is much less likely to want mixed paper because of contamination from commingled collection. 

Local Gov: These kinds of differences aren’t showing up in the marketplace. 

Broker: Export commodities are going to be sorted. The processors will say that it costs more to sort ONP. Save labor costs to shift to mixed grades. Markets adjust and correct. When will China create their own domestic collection for paper and create their own markets? They will eventually rely less on imports. 
Processing issues for mixed cullet — Charlie Porta, eCullet

Process color separated and mixed glass both from commingled and bottle bill programs—largest percent of incoming is from bottle bill programs. Due to contamination, we lose 2-3% of material from bottle bill programs, and 15-25% from commingled programs—refuse if higher. Market is strong—supply St Gobain with 84,000 T a year (Saint Gobain can use up to 100,000 which is 43% recycled content).  We have 130,000 – 140,000 T a year in processing capacity and are currently running at 85,000 – 90,000.  Sell at same cost as virgin materials (the savings come in the energy reductions for the glass plant). Take materials from most of the large MRFs in WA.  Will charge $5.00 a ton or pay up to $10.00 a ton depending on quality. Work with MRFs to explain how they want the material. This drives the pricing. Color separated is preferred. We’ve designed our equipment to handle the material coming in. The end product is just as good as it ever was. 
Questions
State Gov: What % of total incoming is coming from the different collection methods? Largest is from Canada because it was bottle bill. Now we are sourcing more out of Seattle and can handle commingled (currently at about 30% of incoming). 
Processor/End-user: Are you commercial only? No. Residential customers can bring material in too. 

How small are the fines that you need removed? ¼ inch. 

What would be the economic impact if they stop collecting glass in terms of glass processors? Jobs, source from elsewhere, energy savings. 
Do you know of any MRFs that positive sort rather than negative sort? No. 

MRF: We pay for some good quality material and charge for the other. MRFs are always charged. 

Local Gov: Do you prefer mixed better because of the equipment you have? The mixed gets better recovery but the color separated is higher quality. We are open to get as much material as we can get. 

MRF: How much capacity do you have to process singlestream material? Depends on the material feedstock. Probably 130-140k tons. Won’t all be from bottle bill programs.

Hauler: The value of the material you would want as much clean source separated material would be the main goal. Is that true? It is, but that is not always the reality of what is out there.

Local Gov: Is it to our advantage pricewise to get you separated material. Yes
End-user Issues
Discuss glass from the end-users perspective – Containers - Howard Coleman, Owens-Corning (cancelled)
Discuss glass from the end-users perspective – Aggregate - John Specht, Concrete Recyclers, Inc.
Located in Olympia—accept concrete, asphalt, brick, glass. We charge for the incoming cullet ($20.00 T) and sell at $3.00T outbound to contractors.  Supply & demand is not consistent. Material is run through an impact crusher, screen plant, get plastic/ paper out to be landfilled (2-4% is residual). 2-3% larger glass pieces remain and are re-crushed. Big problem is windows or safety glass (windshields). Not a lot of education effort—need to market their own stuff. It won’t cut you. Used for pipe bedding, storm, sewer for the utilities. Also used for slabs on grade (sidewalks, under concrete). It is acceptable for backfill. Would replace pea gravel or 5/8 in crushed rock, pit run. 3/8 in minus finished crushed glass. Need engineers to spec it to their standards and inspections. Worked as a water filtration layer under a soccer field.
Questions

Local Gov: Do you want more support for local government to increase use? Best kept secret. 

Local Gov: Who is specing this? We go and test the material. Meets 3 specs in WSDOT manual. Word of mouth. You can get LEED points. 
Hauler: Have you experienced any environmental issues with storing outside in piles? None. We are inspected by Ecology and the county. 

Local Gov: You still need to go out to the job sites and explain how it works. Most customers become repeat customers. 

Local Gov: It seems you need more engineering support to keep it in demand. Would that help lower your tipping fee if you had more demand? Yes. 
Discuss glass from the end-users perspective – Aggregate – Dan Lloyd, Lloyd Enterprises
Very similar operation to John’s process. Mostly single-stream feedstock from Waste Manangement. Screened ahead of processing. Overcome public perception by mixing it with pit run. Pit run is a class A type structural fill (gravel borrow). Same applications that you would use sand or pea gravel. Works as a locate layer for Puget Sound Energy—easily visible to locate pipelines.
Questions

Do you get push back from potential customers regarding glass shards? No. 

Hauler: Are any road builders using your material for paving? Yes, as pit run. 

Have you done anything with separated material? We’ve tested some, but it doesn’t matter when you are putting it all together anyway.

Processer/End-user: Do you have problems with specific inspectors? Even within the same city? Yes. That is why it may be better to have the engineers specking rather than an inspector that may have political, emotional influence. Primary barrier is the comfort level of the engineers to get it into the contract language for bid. Cultural fear because it is not a familiar product or they know of situations where it may not have worked.  
Local Gov: Mixing with pit run it doesn’t look like glass anymore and is more readily accepted. 

State Gov: What went wrong (example from Susanne road in Spokane)?  They feared getting cut. Suggested treating it as nuclear waste. Thought about mixing with asphalt for roadbed. It’s not what they are used to so it’s scary. Nothing actually went wrong in the project. It’s all perception. 

Stevens County bought a machine to grind and sent the rest to an aggregate company who could handle a certain spec. Program ended because the local asphalt company got bought out. Stevens County still collects glass in a drop off program, but it is crushed and used as ADC at the landfill.  Considering ending glass collection due to cost as they have cheaper sources for ADC.
Discuss glass from the end-users perspective – Fiberglass - John Hutchinson, Owens-Corning Insulating Systems 
In 2008, our recycled content was 35% of which 9% was post-consumer.   In 2009, recycled content is 40% of which 10% is post-consumer.  The goal for 2010 is a minimum of 50% recycled content with 20% the post-consumer content goal.

Fun fact:  A six pack of beer bottles can make a panel of insulation. 

Questions

How many locations do you have and how far do you usually transport? 11 facilities in the US and 400-500miles before it is not cost effective. 

Do you pay for the incoming cullet? Yes. $80/ton avg. Save about 13% for energy savings. 

Can you talk more about your specifications? 3/8 inch, light crushing for plate glass, ceramic is a big contamination factor-needs to be 40ppm in glass, metals less than 10ppm. Bottle cullet-12 mesh with paper and plastic is already removed (10ppm).
State Gov:  Why are you pursuing more cullet from bottles? Plate glass market is drying up—production is more efficient less waste. Bottle feedstock is more steady. 

Local Gov: Do you use plate glass from building deconstruction? Processors will take it if all the frames have been removed. 
Janine: Can you talk about the pieces of your strategy to increase recycled content? Solving problems regionally, Kansas City market hole, etc. Fill in gaps in the recycling industry. Fix net supply and demand issues. 

State Gov: Yakima County is an area to consider because they have no infrastructure at all. 
Does your system accept borosilcate Pyrex? No.  It’s not good because it doesn’t melt the same as the other flint. Creates a goo and requires high temperatures and energy. 
Discuss glass from the end-users perspective – Other Applications - Don and Chris Freas, TriVitro Corp.

www.trivitro.com
Located in Kent. Process about 5, 000 T a year. We don’t re-melt glass. Fine grind operation to make sandblasting abrasive material, water filtration, and green building products.  We are the middle range end-use between fiberglass and fill. Over the last 10 years enjoyed a boom of construction plate glass supply. Sources are now drying up. We are going to start looking into sourcing container glass. Experience with raw material varies from pristine architectural glass to contractors-window glass. Maintain closed relationships with sources to set up a routine operation that can be controlled. Problem with feedstock is debris. Can process whole bottles or crushed. Fines are a problem and wet glass due to storage outside. Spend a lot of energy drying glass. Looking for material that hasn’t been crushed or re-crushed. Sand blasting industry is in decline, but slowly picking up market share. 
Questions

Hauler: Do you package your product at your facility? Most of the material is shipped to the job site. Some companies stock it to sell. 

Local Gov: You do not provide access to the general public feedstock. Do you see that changing if a local gov’t or other source can collect it? Yes. 
Industry Association: Do you collect color separated container glass to grind into sandblast? No. That is used for color specific green building applications. 
Discuss How the System Fits Together Environmentally and Economically 
Take one ton of glass and pass it through each of the three collection system options—single-stream, separate at curb, drop off (bottle bill redemption centers would be a fourth option)—and then report on the following metrics:
· Implication for quantities collected  
· Implication for the end-use and cost—plus cost for other materials impacted 

· MRF processing systems and cost

· End-use processing systems and cost

Discussion
Is it worth for us to collect glass? Compensate end user. If it is collected, how? What is the cost? 
Seattle has 50% loss in glass.
There are a variety of markets available for the glass, but where is the price breakdown? As you make your decisions, you lose access to some of the markets and end-uses when you collect it in certain ways. 
Design the program to work really well for the customer, processor, end-user, etc. Which one is the best? 
Provide education to the customers to let them know the implications of different methods and what that means (Thurston County is an example). 
Hauler:  We have seen improvements from their education and change in commingled, separate glass collection. We need to look at our end-users and explain that to our customers. We have done a lousy job educating them. 
State Gov: Doesn’t make sense to collect glass in a commingled system because there is no value in it. The amount recycled and marketable is minimal. 
Local Gov: Haulers have shifted the employee safety issue to the MRFs. 
MRF: The technology is there to get the glass clean, but it is a tradeoff as to how much you want to pay to get it clean. Charging suppliers more to process the material further for the end-user is not economically feasible. 
Local Gov: The market needs it clean. Survey work was done and the information on the difference of cost was laid out, the customers still chose to keep it separate from the other recyclables. In Seattle, it seems that the decision was convenience for the city and the residents were not fully informed on the impacts of their choices to the materials.

Local Gov: Clark County did the same market research and surveys and the residents decided to do glass separate curbside. 
Local Gov: I hope other jurisdictions go through the same process—need to factor in the triple bottom line. 
Review Barriers to Increase Glass Recycling and Diversion 
1. Quantity based on population

2. Supply exists but not clean supply

3. Costs to clean are not enough to make it viable

4. Customers unaware of what is actually happening to glass
5. Construction application not accepted by industry – resistant to change

6. Safety of workers for curbside collection

7. Safety of workers at MRF for commingled glass

8. How many bins residents will tolerate

9. Balancing achieving the highest env. benefit with the lowest/most feasible cost

10. Perceived societal benefit, actual cost and env. benefit into one equation – getting the data for this equation

11. Once you have the equation, is the flow of costs and benefits passed throughout the system?  Price signals are not currently in place so decisions are made with actual costs and benefits incurred.

12. Explaining the complexities of the system to customers

13. Feedback loops are not in place throughout the system

14. Who is the customer?  Ratepayer or end-user?

15. Environmental policies exceed technological ability to achieve the env. benefits

Local Gov: Recently did a survey monkey about glass –“ If removed from curbside, would you drop off?” People still said yes. 
Local Gov: Pierce County placed the value of glass recycling differently compared to Seattle in the survey. It is based on tolerance for rate issues and guidance that you provide to the constituents. Every program change has external factors worked into it so it is hard to get to the right answer. 

State Gov: It is about making the right choice so that it doesn’t cripple the program later on. 
Local Gov: Most of the dual stream separate glass collection is handled manually, so safety is a huge issue. Logistics of where people store their bins is problematic, too. 
Hauler: I think it is a sham to tell the public that their glass in the commingled bin is actually being recycled when majority of it is not. So many people think that collection is recycling. There is a big disconnect with the public with what happens with the material. We need to educate our people to keep the material as clean as possible. 

You are saying that we should move back to 3-bin? 

Hauler: Commingled material has less value than single but in our system, having the glass separate has created better glass and fiber product. 

Broker: Expansion of the drop box program would help. But you also have to have the funds to support that. 

Local Gov: Continuing challenge-- getting the env. benefits high with the economic benefits. It is not done as a money making strategy. Balance the costs to get more env’l benefits. 
State Gov: Why don’t we start collecting rocks for recycling if we are just collecting glass for aggregate to put it in a landfill road base?  Makes more sense to make choices that get a better market, such as fiberglass. 

Processor: If you can’t get the glass to the most beneficial use, what is the next step such as aggregate (re-use)? 

Local Gov: Add the societal benefit, public perception, environmental externalities (Seattle perspectives chart). Once you have the equation is there a mechanism where the costs and benefits are considered? Is there a better mechanism that accounts for the flow? Contamination=more processing=higher costs (Rates go up).  

End-user: Are you telling your customers what percentage of the recyclables are landfilled? Yes, we do but we don’t advertise or explain it at the end-user level. Who is the customer—the end-user or the resident? What are the goals we are aiming for? We need to find the sweet spot (balance) but we are not sure it’s there. 
Local Gov: Spokane incinerator ash is sent to OR due to env. regulation. Why do you not send your glass to Edmonton, CAN for fiberglass then? Why ship ash further than glass? We were sending glass to Canada but contamination with ceramic was a problem.  Carbon footprint reasons is why we decided to stay local with glass, but still looking for a local market. 

State Gov: Would people be mad if they find out their material is not being recycled? We will know soon with the studies that they we currently conducting. A fair amount is being lost. 
Adjourned at 4:10
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Perspectives Table:
Annual Benefit/ (Cost) Analysis of Single Stream Residential Curbside
Versus
Current Residential Curbside System
(millions of dollars per year)

Categories Program SPU Regional/ Total
Participant | Ratepayer Global
Participants
WTP for Single Stream $3.9 (a) $3.9
Solid Waste System
Collection $1.4 (b) 1.4
Processing (0.2) (¢) (0.2)
Disposal (0.1) (d) (0.1)
Processing at Paper and Container Mills $(0.5) (e) (0.5)
Environment (1.5) (H (1.5)
Net Benefit/(Cost) $3.9 $1.1 $(2.0) $3.0

Notes: (a) Based on average estimated WTP for single cart collection of $2.15 per month per household
and 151,000 households.

(b) Based on collection bids.

(c) Based on processing bid cost of $2 per ton. $0.2 adjusts for rounding of processing and

disposal costs.

(d) Based on 2030 more tons of residue (See SS vs. Current System environmental benefits
comparison model) at disposal cost of $66.85 per ton.

(e) Based on midpoint of AF&PA study estimated range of $5 to $13 per ton increased processing
costs at paper mills. Cost applied to cans and bottles processing as well.

(f) See SS vs. Current System environmental benefits comparison model. Assumes SS sends 50%
of glass to container plants versus 76% for current system.

8/1/07
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SS vs DS Model

		Collection->Processing->Marketing->Manufacturing Materials Flow & Upstream Environmental Benefits Model for Comparing Residential Curbside Recycling Collection Options																																																8/1/07

		Incoming Materials		Parameters & Variables

		Current Baseline Tons Collected		65,500								COLLECTION										MARKETING																				VALUE OF UPSTREAM ENVIRONMENTAL BENEFITS

		Current System (CS) or SS		SS		<-- enter "CS" or "SS"																																										Value

		Glass Collected		Y		<-- enter "Y" or "N"						ONP		22,471								ONP		22,249				OCC		9,605				MXD		16,809						Material		Collected		Recycled		Per Ton		Total

						CS		SS														outthrows		311				outthrows		70				outthrows		67								(tons)		(tons)				(millions)

		Targeted Materials in Collections				97.99%		97.59%				Mixed		17,831				P				glass		133				glass		58				glass		101						ONP		22,471		22,249		$699.99		$15.6

		Contaminants in Collections				2.01%		2.41%														metal		31				metal		13				metal		24						Mixed		17,831		16,809		$154.71		$2.6

		SS Contaminants Multiple		1.20		<-- enter multiple in formula						OCC		9,703				R				plastic		44				plastic		19				plastic		34						OCC		9,703		9,605		$682.95		$6.6

		SS Collection Net Increase		1.00%		<-- enter increase% in formula																																				Asep/Poly		273		243		$682.95		$0.2

		SS Collection Tons Increase		1.42%								Asep/Poly		273				O				GLS-Cont		5,647				GLS-Agg		4,131				Asep/Poly		243						GLS-Cont		10,179		5,647		$284.49		$1.6

																						ceramics		10				metal		8				outthrows		0						GLS-Agg		1,726		4,131		$21.91		$0.1

		Glass collected/delivered:										Glass-Whole		10,179				C				metal		0				plastic		5				glass		1						Ferrous		709		577		($58.44)		($0.0)

		Whole and color separable pieces				15.39%		15.32%														plastic		2				paper		100				metal		0						ALM Cans		344		304		$3,811.34		$1.2

		Broken, Color Mixed				2.61%		2.60%				Glass-Mixed		1,726				C																plastic		0						HDPE Btls		448		408		$1,249.53		$0.5

																						Ferrous		577				PET Btls		593												PET Btls		633		593		$3,919.08		$2.3

		Outgoing Materials										Alm Cans		344				E				glass		1				glass		1				ALM Cans		304						OTH Cont		223		122		$1,249.53		$0.2

		Cullet for Containers				76.0%		50.0%														non-ferrous		2				metal		0				glass		0						Pls Bags		286		58		$1,249.53		$0.1

		Note:% Limit on Cullet for Containers				85.5%		85.5%				Steel Cans		551				S				plastic		0				paper		0				ferrous		1						Totals		64,827		60,747		Total Value:		$30.8

		Clear				3.54%		2.32%																										plastic		0								Recycling Rate:		91.4%		Avg. Value:		$506.72

		Brown				4.14%		2.71%				Ferrous		158				S				Oth Pls Cnt		122				HDPE Btls		408																		Value lost in residue and cross-contamination:		$1.2

		Green				6.00%		3.93%														glass		0				glass		0				Pls Bags		58

		Broken, Color Mixed Glass				4.32%		8.96%				HDPE Bottles		448				I				metal		0				metal		0				glass		0

																						paper		0				paper		0				metal		0

		Processing Residue Rate				4.00%		7.00%				PET Bottles		633				N																paper		1

		SS Residual Multiple		1.75		<-- enter multiple in formula

		Targeted Materials in Residue		3,050								Other Pls Cont		223				G										Marketed		61,787

																												Cross-Cntm		1,040				Recycled		60,747

												Plastic Bags		286														Residues		4,640

																												Total		66,427

												Non-targeted		1,600

												Total Collected		66,427

		Cross-Contamination in Outgoing Materials

						CS		SS

		Glass in Paper Grades				0.10%		0.60%

		Metal in Paper Grades				0.10%		0.14%		<-- enter multiple in formula

		Plastic Bags/Cont.in Paper Grades				0.20%		0.20%		<-- enter multiple in formula

		Outthrow Paper in ONP				1.40%		1.40%

		Outthrow Paper in OCC				70		70

		Outthrow Paper in MXD				0.40%		0.40%

		Glass in Plastic Bottles				0.00%		0.10%

		Glass in Plastic Bags				0.00%		0.50%

		Paper in Plastic Bags				0.40%		0.40%

		Metal in Plastic Bags				0.10		0.14		<-- enter multiple in formula

		Glass in Steel/Alm Cans				0.00%		0.10%

		Ceramics in Glass				10		10

		Steel in Alm Cans				1		1

		Alm in Steel Cans				2		2

		Metal in Glass for Aggregate				6		8		<-- enter multiple in formula

		Plastic Bags in Glass for Aggregate				0		5

		Plastic Bttls in Glass for Containers				0		2

		Mixed Paper in Glass for Aggregate				0		100

				Targeted Materials Distribution in Residue

				Glass Collected				Glass Not Collected				Incoming Composition: Targeted Materials

				CS		SS		CS		SS				CS		SS

		ONP		5.0%		5.0%		12.5%		12.5%				33.97%		33.83%

		OCC		1.0%		1.0%		2.5%		2.5%				14.67%		14.61%

		MXD		20.0%		20.0%		50.0%		50.0%				26.95%		26.84%

		Asep/Poly		1.0%		1.0%		2.5%		2.5%				0.41%		0.41%

		Alm Cans		1.0%		1.0%		2.5%		2.5%				0.52%		0.52%

		Steel Cans		1.0%		1.0%		2.5%		2.5%				0.83%		0.83%

		Ferrous		1.0%		1.0%		2.5%		2.5%				0.24%		0.24%

		Glass Containers		10.0%		10.0%		0.0%		0.0%				17.99%		17.92%

		Clear Containers												3.98%		3.96%

		Brown Containers												4.65%		4.63%

		Green Containers												6.75%		6.72%

		Mixed, Broken Glass		50.0%		50.0%		0.0%		0.0%				2.61%		2.60%

		HDPE Bottles		1.0%		1.0%		2.5%		2.5%				0.68%		0.67%

		PET Bottles		1.0%		1.0%		2.5%		2.5%				0.96%		0.95%

		Mixed Plastic Containers		3.0%		3.0%		7.5%		7.5%				0.34%		0.34%

		Plastic Bags		5.0%		5.0%		12.5%		12.5%				0.43%		0.43%

		Total		100.0%		100.0%		100.0%		100.0%				97.99%		97.59%





Enviro Impacts

		

								Upstream Reductions from a Ton of Recycled Material Used for Recycled-Content

		Impact Category		Units		Cost		Glass to Containers		Glass to Aggregate		Mixed Paper		Aluminum		HDPE		PET		ONP		OCC		Steel				office paper		junk mail & mags

		GHG		tons eCO2/ton		$36		0.40		0.01		3.34		10.18		1.41		1.79		3.82		2.39		1.05				2.6367		3.6624

		Acidification		tons eSO2/ton		$690		0.0022		0.0001		0.0048		0.1110		0.0091		0.0326		0.0129		0.0115		0.0024				0.0006		0.0061

		Eutrophication		tons eN/ton		$4		3.10E-05		3.91E-06		0.0002		0.0014		0.0003		0.0009		-0.0001		0.0001		0.0001				0.0001		0.0003

		DALYs		DALYs/ton		$46,586		0.0002		1.20E-06		0.0001		0.0024		0.0001		0.0004		0.0003		0.0006		0.0002				0.0001		0.0002

		Human Toxicity		tons eHg/ton		$4,700,000		0.0001		4.26E-06		5.05E-06		0.0007		0.0003		0.0008		0.0001		0.0001		-2.35E-05				-1.81E-06		5.13E-06

		Ecological Toxicity		tons e2,4-D/ton		$3,280		0.0002		0.0004		0.0002		0.0329		0.0015		0.0036		0.0028		0.0077		0.0006				0.0001		0.0002

						Value per ton recycled:		$284.49		$21.91		$154.71		$3,811.34		$1,249.53		$3,919.08		$699.99		$682.95		($58.44)				$91.84		$167.97

		Energy		million BTU/ton				2.44				12.52		149.46		51.26		50.22		17.29		12.56		11.39

						memo: energy savings in terms of barrels of oil:		0.42				2.16		25.77		8.84		8.66		2.98		2.16		1.96

		Memo: Excl. Dioxin Emissions

		Human Toxicity		tons eHg/ton		$4,700,000		0.0001		4.26E-06		4.98E-06		0.0006		1.55E-07		3.24E-06		0.0001		0.0001		-2.35E-05

		Ecological Toxicity		tons e2,4-D/ton		$3,280		0.0002		0.0004		0.0002		0.0329		0.0013		0.0029		0.0028		0.0077		0.0006

						Value per ton recycled:		$284.49		$21.91		$154.35		$3,677.94		$67.49		$130.42		$684.58		$687.07		($58.44)





Curb R Comp

		

		2005 Recycling Composition Study				Residential

						Curbside

		Brown Bottles				4.05%

		Clear Bottles				3.32%

		Clear Container Glass				0.14%

		Green Bottles				5.79%

		Mixed Cullet				2.27%

		Other Glass Containers and Bottles				0.09%

		Total Glass		15.67%				14.4% south; 17.0% north

		Aluminum Cans				0.52%

		Other Ferrous				0.24%

		Tin Food Cans				0.83%

		Total Metals		1.59%

		Glass in Commingled Loads				2.33%		some/most(?) processed out and not left in residual stream at 3rd & Lander MRF

		Non-Conforming Glass				0.03%		--- rate in south end is double rate in north: 3.0% vs. 1.6%

		Non-Conforming Metal				0.15%

		Non-Conforming Paper				0.53%

		Non-Conforming Plastic				0.73%

		Other Non-Recyclables				0.56%

		Total Contaminants		4.34%				24.9% south; 23.9% north

		Aseptic Containers				0.04%

		Mixed Low-grade				24.45%		24.9% south; 23.9% north

		Newsprint				33.97%

		OCC/Kraft, Unwaxed				14.67%		14.9% south; 14.4% north

		Phone Books				2.50%

		Polycoat Containers				0.37%

		Total Paper		76.00%				76.6% south; 75.3% north

		HDPE Bottles				0.68%

		HDPE Jars, Tubs, and Other Containers				0.09%

		Large PET Bottles (greater than 24 oz)				0.52%

		Other Jars, Tubs, and Containers (#3-7, excluding #6)				0.13%

		Other Plastic Bottles (#3-7, excluding #6)				0.08%

		PET Jars, Tubs, and Other Containers				0.04%

		Plastic Bags and Packaging				0.43%

		Small PET Bottles (24 oz or smaller)				0.44%

		Total Plastics		2.40%

				100.00%		100.00%






