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Focus on Plastic (PET & HDPE), News, & Steel End-Use: Notes
 End-use Markets’ Perspective on Plastic – PET & HDPE

  Patty Moore, Moore Recycling Associates Inc.
For Manufacturers - PET
· Prohibitives?  Methods to track?  See slides. Seeing a lot of paper and glass grit. Full wrap bottles are problematic and growing in use. Thermoforms also a problem.  Method to track is still under development.
· Outthrows?  Methods to track? See slides. Method to track is still under development.
· Yield loss? See slide. Blue bar is gross pounds in vs. ground pounds produced. Red bar is the actual yield of the pounds received.  Gap is growing due to increasing yield loss from contamination (prohibitives) and complexity of stream (full wrap, barriers, etc).  Yellow line is expected level of yield loss (there will be loss with any manufacturing method) – where we should be.
· Problems with your equipment? Due to their weight, full wrap labels sink in the wash system instead of floating like standard labels and are a problem for reclaimers. Most of the prewash systems for PET (about half of reclaimers in US use HOT prewash- hot steam or water bath first) is to remove the labels so downstream equip works more efficiently.  With full wrap, the labels just shrink tighter onto the bottles.  Then the detection systems have a hard time determining which material it is.  Glass and metal are huge problems when grinding up PET. Metal bolt in a bottle can shatter the blades.  If there’s PLA or PS in with the PET flake when dried, it melts and is very difficult to remove.
        Value (environmental and economic) in using vs. other virgin feedstock?  See slides. GHGs dramatically reduced when you use recycled PET. End-use demand is very strong for recycled PET.  Usually costs more than virgin due to higher reclaimer costs and demand for GHG savings.
· Final product? See slides.  Fastest growing use is for packaging (formerly polyester fiber), but largest use is still fiber (carpet, clothing). Actual percentages will be in October NAPCOR report.
Discussion - PET:
· Barrier bottles are bottles that have a barrier put into keep oxygen out.  Used in products with high sensitivity to oxygen like ketchup and beer, or high volume to surface ration like small juice bottles. Many options for a barrier material, but nylon is the most problematic.  Only 1 type has been approved by Assoc. of Post Consumer Plastic Recyclers as compatible.
· Thermoforms (clamshells, trays, cups, cake domes, etc), although can be made with PET, PS, PP or PLA, look similar and get past autoscreen technology. The autosort can detect thermoforms as PET or not PET, but the ejection systems have been build around cylindrical shapes, and thermoforms are every shape.  So equip doesn’t properly sort.  Even if detected correctly, the air ejection systems are not calibrated to deal with the wide variety of shapes.   Many reclaimers throw it all out – can’t use (paper labels hard to remove, inks bleed, glues hard to remove – not like PET bottles).  A number can handle a small volume, but not too much.  Important to ask your buyer if they accept and if so, at what percentage.  Only 2 US reclaimers cautiously accept segregated PET thermoforms. Export does not want it.
· Contamination is not mostly food.  The contamination listed on slide 3, the biggest in terms of weight is paper.  The others are also problematic.
· In the photo- the yellow flake has been tinted by low melt items, glue, ink bleed, etc.  Some of these problems are due to the bottle itself (barrier) and some due to contaminants.  Very difficult to use. Could be used in black or dark application, but sometimes the yellowing is due to the wrong material in there (PLA, PS)- in that case cannot use because will not behave when re-extruded into a new product.  Much, much lower value material.
· No one is making PLA bottles anymore, but there a lot of folks making PLA thermoforms
· Caps on/vs. off: PET caps are generally PP or Polyethelene = they usually float unless loaded with calcium carbonate.  Rec;laimers have no issue with caps—actually  sell it and make a little money off of it.  Not thrown away, but yes is seen as yield loss.  Studies for caps on/off= about half were on, half were off, so they had to deal with them anyway.  
· Patty will present on film and rigid plastics at the October meeting.
For Manufacturers - HDPE: 
· Prohibitives?  Methods to track? See slides. Similar to PET. Colored HDPE has additional problem- MRFs have tendency to throw all unknowns in with the colored HDPE (getting a lot of colored PET shampoo bottles, etc., even getting non-bottle containers).
· Outthrows?  Methods to track? Bottles loaded with calcium carbonate—cheaper than the plastic and can tout it as all natural mineral to reduce plastic use. Biodegradable additives are a major concern as well.
· Yield loss? Calcium carbonate loaded bottles, instead of floating as HDPE should, it sinks—yield loss.  Same problem with PET bottles w/PP caps that use calcium carbonate – cap should float, but higher density –even a little—makes it sink (lost).  Slide on yield loss actually shows yield – not loss (80% is yield and 20% is loss). Natural homopolymer = milk jugs.  Colored HDPE has all sorts of non-HDPE in the bale – ironically inflates the recycling rate.
· Problems with your equipment? See slides.
        Value (environmental and economic) in using vs. other virgin feedstock?  See slides. High energy savings, high GHG reduction. Haven’t seen the same skewed economics as in PET. 
· Final product? See slides. Pipe has been stable for years.
Discussion - HDPE:
· HDPE is less complex to recycle than PET. PET is an engineering grade plastic with tough specifications. Natural HDPE easy to recognize (milk jug), homopolymer, no changes to the packaging.  Very visually obvious when you’ve got an incorrect sort, unlike PET or colored. 
· Caps: milk jug caps are LDPE generally, some PP. Segregated when they do the colored sort—goes  with the colored LDPE, and they do not adversely impact the colored HDPE material.  Even a small percentage of PP (pour spout of laundry bottle can be PP), and it can be handled with the HDPE.
· Patty will present on film and rigid plastics at the October meeting.



End-use Markets’ Perspective on Newspaper

Ed Tolan, Nippon Paper Industries
For Manufacturers
· Prohibitives?  Methods to track? Glass, metals, plastic
· Outthrows?  Methods to track? Magazines due to glue, polycoated, OCC, browns
· Yield loss? They lose about 5-9% just by running a recylce operation (fiber, book binding, etc.), even if perfectly clean.  They’ve had it down to 12-13%, but now running 19-20% loss due to contamination.
· Problems with your equipment? Glass drops into a large container-100s of lbs of glass every day.  Sandblasts every part internally. Plastics and metal do come out into a rejects pile and don’t make it into the paper machines (glass can make it into the machines).
        Value (environmental and economic) in using vs. other virgin feedstock?  
· Final product?  Lightweight papers – phone directories, fast food tray liners, light catalogs, etc.
Discussion:
· OTD = Old Telephone Directories
· If you replace recycled feedstock, you use wood chips instead (hemlock, spruce and a few other additives)
· IN 1992 all their customers wanted recycled content.  Now they don’t care.  More interest in sustainability certifications – SFI, SFC, etc.  Nippon is PEFC and FSC certified.
· Using less paper – printing all the way to the edge of the page rather than leave 2-3 inches as before
· Nippon put $30M into a recycling plant in response to their phone book customers, but the best thing now would be to use wood chips alone – due to contamination and less news in recycled feedstock.
· Many mills switching from making a product that uses ONP to making a brown fiber.
· Nippon had to buy less desirable quality bales before because they need the recycled feedstock, but that is changing. Now buys from out of state (ONP 9, over issue out of press rooms), office pack.
· MRFs need to slow the belts down to get the quality bales that Nippon needs. Because of the speeds MRFs run the belts, quality is going down.
· Locals are making what they want to make (the type of material in a bale), not what their customers (end-users) want.  Only accept what has a good end market after the MRF.  You’re a supply chain business.
· Approximately 50 tons a day of rejects are disposed (materials are wet).  Can’t be recycled elsewhere due to inks. Landfilled.  If there was space, you could put a star screen before the pulper to screen out metals, plastic, and OCC before the deinking, but it was not designed for that.




End-use Markets’ Perspective on Steel 

Jeromy Adams, Nucor Steel
For Manufacturers
· Prohibitives?  Methods to track? Lead, paper plastic, oil filters. Food contamination issue for health and safety due to vectors.
· Outthrows?  Methods to track? Anything that is non-ferrous.
· Yield loss? 2% - of that 10-15% is non-ferrous
· Problems with your equipment? Bag house is pollution control, system – not designed for oil, plastic, mercury, etc.  Those materials won’t affect the steel but will cause pollution issues. Aluminum, bronze, copper in their steel can cause problems in their chemistry and would result in a 120 tons of garbage (load in melt pot).
        Value (environmental and economic) in using vs. other virgin feedstock?  8-10 more expensive to buy virgin steel so the only time you will see a virgin made product is if the chemistry has to be exact (autos, planes, etc).  Otherwise, all other steel products are made from recycled (rebar, etc)
· Final product? Rebar or billets
Discussion:
· Not a scrap processor – we just melt and form.  Must be processed before it arrives.
· Steel cans are 1-5% of their feedstock
· Labels on cans is okay due to small percentage of incoming cans vs. everything else
· Alloys are unwanted, but MRFs usually pull and sell separately due to value.
· Do not use virgin ore – 99.8% of their feedstock is scrap steel
· Slag is a byproduct (metal oxide aggregate) – sent to asphalt and concrete industry
· Reject contaminated loads or will downgrade it – depending on the contaminant (oil is a reject)
· Accumulate about a foot of non-ferrous over the course of a year (leftovers in scrap pile that is non-magnetic). Sends to Western Metals in Utah to process. 
· China wants all the steel they can get their hands on and they’re driving up the cost.  The more supply is in the recycling stream, the less NUCOR has to worry about China taking it all.   Even when economy dropped, scrap steel prices stayed high.
· Batteries – Exploring alkaline batteries- as industry has progressed, contain more high quality steel, less bad stuff.  Their system is good at capturing any non-ferrous components that might be in there (zinc).  The way the electric arc furnace works (inject oxygen, carbon) zinc vapor can make the arc unstable.  Piloting quantity—4-8 drums per week now form All Battery Sales.  Still cautious, no adverse effects yet.  Kenkee, Illinois facility has also done this using offspec from manufacturer.
· Cat food can – if a magnet sticks to it, we want it. There’s one manufacturer with a puck can that is plastic with a tin rim.  Not a whole lot right now, but tough. Plastic gets burned off, but baghouse not set up for it, so it is a concern for them. 
· Oil filters – receive after drained from Emerald Services. 

Workgroup Workplan



· Includes goal, scope, and objectives
· Think about how you want to address each objective. We’ll discuss/decide at October mtg.


Next Steps & Meeting Schedule
· Next meeting is Oct 10th 10-2, speaking with end-users of plastic, MWP, and glass.
· Meeting schedule – all meetings at King Street Center:
· Thursday Dec 19:  10:00 – 1:00; Aluminum end-user and What next? discussion/decision
· Thursday Jan 23:   10:00 – 2:00
· Thursday Feb 20:   10:00 – 2:00
· Thursday Mar 20:  10:00 – 2:00
· Wednesday Apr 16: 10:00 – 2:00
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NIPPON PAPER INDUSTRIES
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NIPPON PAPER
PORT ANGELES, WASHINGTON






NIPPON PAPER PRODUCTS

* PORT ANGELES, WA
152,000 TONS PRODUCTION
* LIGHT WEIGHT MECHANICAL PAPERS





CHANGES IN CONSUMPTION

e 1992

* 40% RECYCLE
* 60% ONP
e 20% OTD
e 20% OMG

e 2012

* 20% RECYCLE
* 98% ONP
e 2% OTD
e 0% OMG





CHANGING PUBLISHER
REQUIREMENTS

e RECYCLE CONTENT

 SUSTAINABILITY PROGRAMS
— SFI
— PEFC
— FSC





QUALITY CONCERNS

NON PAPER IN THE BALE — LESS ONP
GLASS

PLASTICS

METAL





COLLECTION CONCERNS

e GOALTO “RECYCLE” MORE TONS IS
DEGRADING THE TONS SOLD

e RECYCLING IS NOT PUTTING MATERIAL IN THE
RECYCLE BIN — IT IS MAKING SURE THE
MATERIAL IS REUSED.






MILL CHANGES
IMPACT ON ONP CONSUMPTION

NIPPON
* REDUCING RECYCLE FIBER CONSUMPTION
 EVALUATING “NON” ONP GRADES FOR FIBER

SP FIBER - DUBLIN
e CONVERT TO BAG / LESS ONP

SP FIBER - NEWBURG
e CONVERSION TO BAG UNDER REVIEW





IF FIBER QUALITY IS SO POOR —
WHY BUY IT?

« WE NEEDED IT!

— THAT WAS THEN — NOT NOW





GM MOTORS / KODAK

* GM MADE WHAT THEY WANTED TO MAKE —
NOT WHAT THE CUSTOMER WANTED.

e KODAK DID NOT CHANGE WITH THE DEMAND
OF THE CUSTOMER





MUNICIPALITY

e WHO IS YOUR CUSTOMER?

— RATE PAYER

— END USER





MUNICIPALITIES

* YOU ARE IN THE MANUFACTURING BUSINESS!





QUALITY

* IMPACT OF “GREEN FENCE”
* GLASS
 PLASTIC










DECSIONS FROM A FIBER BUYERS
PERSECTIVE

HOW MUCH FIBER DO | NEED?

WHAT IS THE FIBER WITH THE HIGHEST YIELD?
WHAT IS THE LOWEST PRICE FIBER?

WHAT FIBER IS THE CLEANEST?

IS IT A CONSISENT SUPPLIER?






MESSAGE

QUALITY WILL BECOME MORE IMPORTANT

DOMESTIC END USERS ARE REDUCING THE
DEMAND FOR ONP

CITIES WILL COMPETE WITH OTHER CITIES

CHINA QUALITY STANDARDS ARE NOT GOING
AWAY





WHY MAKE THIS PRESENTATION

* CONCERNED ABOUT QUALITY
* NEED GOOD SUPPLIERS
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Nucor Steel Seattle






Nucor Steel Seattle —
Scrap Feedstock
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Nucor Steel Seattle —
Manufacturing
Process





















Piles of used scrap await their chance to be
fed into the meltshop which stands behind
the pile
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Mini-mill Steelmaking

The Inputs
Scrap 99+%
Electricity

Minor Alloys
Lime
Silicon Manganese
Carbon
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Northwest Region Commingled Workgroup – Work Plan

		Objective

		Workgroup Actions

		Status

		Outcome



		

1. Evaluate all existing materials at curbside to determine whether they are working toward goal. 



a. Then decide what action to take (equipment of MRF, partnerships, remove material, etc.) and how to communicate action



b. Evaluate the feasibility of harmonization on program acceptance list and messaging



		

1. Convene meetings to hear about each material type from collectors/local governments, processors and end-users

		 

In progress

		



		

2. Review all existing outreach tactics and feedback methods that have been tried. 



a. Determine tactics to pilot to determine BMP



b. Determine which outreach programs and enforcement components/cart inspection feedback work best to increase recycling and decrease contamination



		

		

		







		

3. Determine standardized process/checklist to evaluate new materials before being added to contracts/programs 

(Note: Volume of material would be a factor)



		

		

		



		

4. Develop plan, including communication strategy, for future coordinated decision-making and continued harmonization









		

		

		



		

		

		

		



		

		

		

		









Workgroup Goal, Scope and Objectives





Workgroup Meeting Logistics

· The Workgroup will meet from 10:00 am – 2:00 pm once per month until the objectives are reached.

· These will be face-to-face meetings held in the Seattle Metro area.  A phone line will be provided.

Project Coordinator

Shannon McClelland - WA Dept. of Ecology - 360.407.6398 - Shannon.McClelland@ecy.wa.gov

																8.12.13
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Northwest Project Charter.pdf

WA Commingled Improvements Project: Northwest Region

Workgroup Goal

Optimize the residential curbside recycling collection and effective processing system of
suitable paper, packaging and other recyclable materials which:

Scope

1. Provide customer, environmental, social and economic benefit (jobs, local
economy, end-users);

2. Result in quality materials for return to commerce;

3. Ensures public confidence in the recycling system; and

4. Provides ease of use by residents.

What’s In — These areas will all be part of the discussion moving forward

Single-family curbside recycling — Inside the cart and next to it

Multifamily curbside recycling for discussion of materials (Will reevaluate whether still in
scope for discussion on outreach)

Jurisdictions in Ecology’s NW Region that have curbside recycling collection programs
MRFs that accept materials from NW Region collection programs

Current and potential markets that do or could accept materials from MRFs in scope

What’s Out —These areas will not be addressed by the Workgroup

Organics
Commercial sector

Project Objectives

1.

Evaluate all existing materials at curbside to determine whether they are working toward goal.
a. Then decide what action to take (equipment of MRF, partnerships, remove material)
and how to communicate action.
b. Evaluate the feasibility of harmonization on program acceptance list and messaging

Review all existing outreach tactics and feedback methods that have been tried. Then determine

tactics to pilot to determine BMP (a).
a. Determine which outreach programs and enforcement components/cart inspection
feedback work best to increase recycling and decrease contamination

Determine standardized process/checklist to evaluate new materials before added to
contracts/program (Volume would be a factor)

Develop plan, including communication strategy, for future coordinated decision-making and

continued harmonization
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Plastic
Recycling
&

MRFs

WA Commingled Project

Patty Moore
Moore Recycling

MOORE

RECYCLING ASSOCIATES INC.

Recycling Implementation Specialists






+ .
Overview

m PET
m HDPE

m Next Month (?)
m Film
m Non-bottle Rigid Plastic

MOORE

RECYCLING ASSOCIATES INC.
Recycling Implementation Specialists

Prohibitives? Methods to track?
Outhrows? Methods to track?
Yield loss?

Problems with your equipment?
Value (environmental and
economic) in using vs. other

virgin feedstock?

Final product?
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PET: Prohibitives

m Non-PET
m Glass
m Aluminum
m Paper
m Other plastic (film, PVC, PLA, etc...)
m Metal
m Degradable Plastic
m Rocks, mud, dirt, oil, grease
m Industrial scrap bottles
m Free flowing liquids

m Wood, hazardous materials

MOORE

RECYCLING ASSOCIATES INC.
Recycling Implementation Specialists
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PET: Outhrows

m Barrier bottles

m Full-Wrap Label bottles {
Y
m Thermoforms
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RECYCLING ASSOCIATES INC.
Recycling Implementation Specialists
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PET:Y1eld Loss
m United States
reclaimers reported

yield losses ranging

from 25% for PET Rgcyclmg Rate and Utlllzgtlon Rate in U.S.

. Source: United States National Postconsumer Plastics Bottle Recycling Report
deposit bottles to Utilization Rate = Yield of Recycled
3 5% for CurbSi d.e Flakes/Resins Produced by Recyclers
material 30.0% 5.0 — =

25.0% -
m Contamination 20.0% |
levels are higher in  ®%
all categories than ™
. .0% a
in 2010 and have ’

e o 0.0% -

reached crisis 2007 2008 2009 2010 2011

levels according to ® Recycle Rate  m Utilization Rate
industry experts
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RECYCLING ASSOCIATES INC.
Recycling Implementation Specialists
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PET: Equipment Issues |I

m NIR Identification Problems
m Grinder Wear

m Low Melts

m Label Separation

m Bleeding Labels

m Fish Eyes — Black Specs
m Loss of Clarity and Yellowing

m Extruder Drool or Drip

MOORE

RECYCLING ASSOCIATES INC.
Recycling Implementation Specialists
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PET: Value vs Virgin

Figure 3-2a. Energy Results by Life Cycle Stage
for Production of Recycled HDPE Resin Pellet
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Wt-based, 50% Compacted Wi-based, 50% Compacted Virgin Resin (2010)

Cut-off ‘ol-based, Open-loop Val-based,
Cut-off QOpen-loop

Cut-off methed: Full burdens for collection, sorting, and reprocessing; no virgin resin burdens
Open-loop method: Half burdens for virgin resin production, collection, sorting, and reprocessing.
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Recycling Implementation Specialists
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PET: Final Product

m Fiber
m Food & Beverage Bottles

m Sheet & Film

m Strapping
m Non-Food Bottles

m Engineered Resin &
Other

MOORE

RECYCLING ASSOCIATES INC.
Recycling Implementation Specialists
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HDPE: Prohibitives

m Non-HDPE
m Glass
m Aluminum
m Paper
m Other plastic (film, PVC, PLA, etc...)
m Metal
m Degradable Plastic
m Rocks, mud, dirt, oil, grease
m Industrial scrap bottles
m Free flowing liquids

m Wood, hazardous materials

MOORE

RECYCLING ASSOCIATES INC.
Recycling Implementation Specialists
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HDPE: Outhrows

m Calcium Carbonate Loaded
m PP Bottles
m Colored PET Bottles

m Injection Grade HDPE

MOORE

RECYCLING ASSOCIATES INC.
Recycling Implementation Specialists
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HDPE:Yield Loss

m Natural Homopolymer =
80+ %

m Colored Copolymer =
65% - 70%

MOORE

RECYCLING ASSOCIATES INC.
Recycling Implementation Specialists
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HDPE: Equipment Issues

m NIR Identification Problems
m Grinder wear

m Label Separation

m Bleeding Labels

m Sinking Materail

MOORE

RECYCLING ASSOCIATES INC.
Recycling Implementation Specialists
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HDPE: Value vs Virgin

m Recycled resin
uses 90% less
energy and
emits 78% less
greenhouse
gases than
virgin resin

MOORE

RECYCLING ASSOCIATES INC.
Recycling Implementation Specialists
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Figure 3-2b. Energy Results by Energy Category
for Production of Recycled HDPE Resin Pellet
(million Btu per 1,000 pounds of resin)

Wt-based, 50% Compacted Wt-based, 50% Compacted Wirgin Resin (2010)
Cut-off Vol-based, Open-loop Vol-based,
Cut-off Open-loop

Cut-off method: Full burdens for collection, sorting, and reprocessing; no virgin resin burdens

Open-loop method: Half burdens for virgin resin production, collection, sorting, and reprocessing.
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HDPE: Final Product

m Non-Food Bottles

m Pipe

m Lumber / RR Ties

m Film / Sheet

m Automotive

m Lawn & Garden

m Buckets / Crates / Pails

m Other

MOORE

RECYCLING ASSOCIATES INC.
Recycling Implementation Specialists

Automotive, 6%

Pallets/Crates/

Buckets, 1% Other, 1%

Non Food Bottles,
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