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(REG)

Title:
AIM Global’s RFID Experts Group (REG) Response to DFARS Case 2004-D011

Event:
Federal Register / Vol. 70, No. 76 / Thursday, April 21, 2005 / Proposed Rules, Pages 20726 – 20729, as corrected in Federal Register / Vol. 70, No. 80 / Wednesday, April 27, 2005 / Proposed Rules, Page 21729

Issues:
1. The definitions of the terms ‘‘case’’ and ‘‘palletized unit load’’ and their use throughout the rule.


2. The impact of providing electronic advance shipment notice information.


3. Whether small business considerations have been fully addressed in the regulatory flexibility analysis.


4. Scientific, industry, or manufacturing based evidence from changes or additions to packaging or package systems in order to assess the possible impact, if any, on the environment and materials recycling, including corrugated, metal, and plastic shipping containers and pallets.


5. What are the options for minimizing and mitigating the impacts on the materials recycling process from the use of RFID tags on shipping containers and pallets?

Recommendations:
1. The definitions of the terms ‘‘case’’ and ‘‘palletized unit load’’ and their use throughout the rule.


It is the recommendation of the AIM RFID Experts Group (REG) that the definitions employed for common industry terms follow the definitions internationally accepted for those terms.  There is incompatibility between the definition in the DFARS Case 2004-D011, MIL-STD-129P, and the intended use of RFID within DoD.  What follows are the terms and definitions employed by the documents in question. 

211.275–2

Policy.

Radio frequency identification (RFID), in the form of a passive RFID tag, is required for individual cases and palletized unit loads that—

Palletized unit load means a MIL–STD–129 defined quantity of items, packed or unpacked, arranged on a pallet in a specified manner and secured, strapped, or fastened on the pallet so that the whole palletized load is handled as a single unit. A palletized load is not considered to be a shipping container.

[DFARS Case 2004-D011, “As prescribed in 211.275–3, use the following clause:”]

Case

It is either an exterior container within a palletized unit load or it is an individual shipping container. 

[MIL-STD-129P c3, definition 3.3.1] 

Palletized unit load

A quantity of items, packed or unpacked, arranged on a pallet in a specified manner and secured, strapped, or fastened on the pallet so that the whole palletized load is handled as a single unit. A palletized or skidded load is not considered to be a shipping container. A loaded 463L System pallet is not considered to be a palletized unit load. Refer to the Defense Transportation Regulation, DoD 4500.9-R, Part II, Chapter 203 for marking of 463L System pallets. 

[MIL-STD-129P c3, definition 3.27]

International standards 

International standards exists for these and constituent terms.  DoD claims to use commercial standards.  The most pervasive commercial standards are those of ISO.  The DFARS case (and MIL-STD-129) need to reference the terms as employed in ISO standards.

pallet

rigid horizontal platform of minimum height, compatible with handling by pallet trucks and/or forklift trucks and other appropriate handling equipment, used as a base for assembling, stacking, storing, handling, transporting, or display of goods and loads

[ISO DIS 455, Pallets for materials handling — Vocabulary, definition 2.1]

packaging (product)

product made of any material of any nature to be used for the containment, protection, handling, delivery storage, transport and presentation of goods, from raw material to processed goods, from the producer to the user or consumer, including processor, assembler or other intermediary

[ISO DIS 21067, Packaging — Vocabulary, definition 2.1.1]

transport packaging

packaging (2.1.1) designed to contain one or more articles or packages or bulk material for the purposes of transport, handling and/or distribution

[ISO DIS 21067, Packaging — Vocabulary, definition 2.2.4]

unit load
unitized load

single item or assembly of items designed to enable these to be handled as a single entity

[ISO DIS 21067, Packaging — Vocabulary, definition 2.3.18]

box

packaging with rectangular or polygonal sides usually completely enclosing the contents 



NOTE:
 The sides may contain apertures for handling or ventilation.

[ISO DIS 21067, Packaging — Vocabulary, definition 2.3.7]

case

non-specific term for a transport packaging, often used to refer to a box 

[ISO DIS 21067, Packaging — Vocabulary, definition 2.3.9]

Recycling

Requested comments.

4. Scientific, industry, or manufacturing based evidence from changes or additions to packaging or package systems in order to assess the possible impact, if any, on the environment and materials recycling, including corrugated, metal, and plastic shipping containers and pallets.

4.Evidence

The environmental impact of utilizing Passive RFID tags to track and identify DoD material is being assessed in the same order that RFID tags will appear in significant quantities on DoD material.  Since the DoD Passive RFID Mandate (as well as private sector mandates) is first targeted to unit loads/pallets and cases, data accumulation and studies that need to occur have first focused on carton board and corrugate.

4.1 Corrugate Evidence

Foil antenna made of Aluminum or Copper, irrespective of being on plastic substrate, will not taint the corrugate/carton board recycle stream.  Because these tags remain intact, they are removed with staples, etc in the first filtration after repulping with no carry over.   

The addition of RFID tags to the first repulping  filtrate does not significantly alter the percentage constituent makeup of the first repulping filtrate(,10%).  Present waste disposal for the first repulping filtrate is deemed acceptable in the future for the first repulping filtrate with RFID tags. 

Printed silver based antennas are undergoing pilot testing to insure no negative environmental impact occurs.  There is some concern that residual silver may pass through.  The underlying reason is that printed antennas do not have the same structural integrity to remain intact to allow simple filtration to be the means of removal.  

Since a significant portion of RFID tags are foil/plastic substrate based, the most conservative approach would be for DoD to utilize foil/plastic substrate based tags until completion of the printed antenna pilot tests.  

4.2 Pallet Evidence

No studies have been initiated for environmental impact on pallets because a general assessment indicates no need due to the following:

· Pallets are either reused repeatedly for many turns with no subsequent environmental impact

· Tags on pallets are reused or manually removed allowing the tags to be separated before disposal

· Pallets are repaired and reused with no subsequent environmental impact from tags

· Pallets are disposed of via grinding where antenna metal would constitute .4ppm.  Final uses of ground pallets are fuel, mulch, and filler for plastic

· Total pallet tags will be fewer than case tags by factors between 20 and 100.

5. What are the options for minimizing and mitigating the impacts on the materials recycling process from the use of RFID tags on shipping containers and pallets?

Recommendations

Reference AIM REF Term of Reference 5R (RFID and recycling)

Appendix A and Appendix B
5.Mitigating Action Plans

For Use Cases and waste streams that are several years from having large number of RFID tags involved, assessments are in different stages of completion.  However, all should be finalized before RFID becomes significant in each area.  As well there are initiatives under way that take the introduction of RFID well beyond minimizing impact on existing processes to more net positive impacts.  Both are outlined below:

5.1 Printed Silver Based Tags on Corrugate

The impact of introducing large numbers of printed silver based RFID tags into the corrugate/carton board recycle stream is in the final stages of study by the Fibre Box Association(FBA) and Confederation of European Paper Industries(CEPI), the US and European trade associations respectively for the corrugate/carton board/paper sector.  As well several suppliers of silver based printing inks have studies underway.  All those doing studies, ink suppliers, FBA, and CEPI plan to submit  study results to OMB as soon as complete in the near future.

5.2 Existing Waste Streams

Impact data is not yet available for plastics, glass or metal.  However, the same successful approach that is in final stages of completion for corrugate will be undertaken.   (See Appendix A)  The following have been engaged to provide guidelines for RFID use to minimize environmental impact:


Waste Stream
        Trade Association
Guideline




Completion


Plastics
Society of Plastic Engineers (SPE) 
1st Qtr 07



Society of Plastics Industry (SPI)


Glass
Glass Packaging Institute (GPI)
1st Qtr 07


Steel
TBD
4th Qtr 07


Aluminum
TBD
4th Qtr 07

5.3 Reusable Assets

An EPC Global Work Group lead by CHEP (a global pallet pool owner) is defining tag and data needs to ensure Reusable Assets are tagged with long life tags for both the Asset GRAI and the contents' EPC.  Target completion for a standard is November 2005.

5.4 Tag Reuse

A mechanism to minimize the impact or RFID tags is Reuse.  At least one commercial activity is underway to pilot and validate the technical and economic viability of Tag Reuse.  ASADA will be running a pilot in conjunction with a recycle corrugate mill to validate the economics.  Key to tag reuse is the tag issuing entity must use password alterable EPC numbering so the tag can be reused.  Assuming technical and economic viability is validated in the pilot, tag reuse will be in place by Q2'06.

5.5 Recycle Process ID

AIM will petition ISO to reserve 8 bits in RFID tag protocols to carry EPA recognized processes for recycling. The ISO submission will be August 1, 2005.

5.6 Constituent Reduction

Constituent/Metal Antenna, Silicon IC, Substrate, Adhesives) Reduction for Passive RFID Tags is the primary R&D focus of all RFID Tag Suppliers.  The underlying economic requirement for massive adoption of RFID in the private sector is tag cost reduction.  Tag cost is based almost entirely on constituent cost with the cost of the main tag constituents essentially being equivalent.  Therefore, tag constituent contents will drop proportionally with price, ie proportional in the drop from mid twenty cents to sub ten cents, over the next 5 years. (See Appendix B)

Discussion:

Given the above evidence and action plans to create additional evidence, the net environmental result of mandated RFID adoption is presented below against  the long established strategy of environmental responsibility ---- Recycle, Reuse, Reduce:

Recycle

· Existing waste stream recycling at a minimum will be unaffected.  More likely waste stream recycling will have significantly improved efficiency because mixed stream solid waste separation will become automated

· Valuable components of RFID tags will be retrieved

Reuse

· More reusable assets such as totes and pallets will be used because their location and renting partner will be real-time

· Re-shipper corrugate cases will be utilized more 

· An infrastructure will be established to reuse hardened RFID tags

Reduce

· Natural economic forces will significantly reduce RFID tag constituent content.

Appendix A

Chemical Makeup of Passive UHF Tags (Typical)

	
	Tag size
	76,2 mm x 76,2 mm
	15 mm x 97 mm
	15 mm x 148 mm
	

	Breakdown of component

	Substance Mass (mg)
	Substance Mass (mg)
	Substance Mass (mg)
	Specific Gravity

	Face material
	PP
	270
	65
	100
	

	 
	Paper
	525
	130
	200
	

	Adhesive
	Acrylate
	115
	30
	45
	

	IC
	Si
	0.5
	0.5
	0.5
	

	ACP
	Epoxy based material
	0.8
	0.8
	0.8
	

	ACP Metal
	Nickel
	0.1
	0.1
	0.1
	

	Adhesive
	Polyurethane
	40
	10
	15
	

	Antenna
	Copper
	340
	105
	140
	8.9

	 
	Aluminium
	50
	15
	20
	2.7

	(printed)
	Silver
	 
	10.9
	 
	10.5

	(printed)
	Bonding Agent
	 
	4.6
	 
	

	Substrate
	PET
	410
	100
	155
	

	Adhesive
	Acrylate
	155
	40
	60
	

	
	
	
	
	
	

	Notes:
	
	
	
	
	

	Flip chip IC's have Gold bumps <.05mg per IC
	
	
	

	Nickel balls in ACP are sometimes Silver plated
	
	
	

	Most Printed Antenna are printed on paper rather than a plastic substrate
	

	Specific gravity of steel (staples) is 7.7
	
	
	
	


Appendix B

Chemical Makeup of Active UHF Tag (Typical)

	Part
	Vol in In3
	Major component
	Secondary component

	resistors
	0.001843412
	Alumina Porcelain
	 

	capacitors
	0.001660829
	Calcium Magnesium Titanate
	 

	diodes
	0.001092787
	Silica + Carbon Black
	iron

	transistors
	0.002404131
	Silica + Carbon Black
	iron

	ICs
	0.025527186
	Silica + Carbon Black
	copper

	base
	0.881186306
	Lexan EXL 9330
	 

	cover
	1.658021602
	Lexan EXL 9330
	 

	inductors
	0.00659059
	ceramic
	copper

	ceramic filters
	0.005126015
	ceramic
	copper

	crystals
	0.003661439
	Silicon Dioxide
	Steel

	labels
	0.011038018
	Polyester
	 

	headers
	0.000317442
	Phosphor Bronze
	plastic

	beeper
	0.053479893
	Noryl
	copper

	pins
	0.011540032
	Brass Alloy 360
	 

	wire
	0.023494233
	copper
	teflon

	battery contact
	0.008053492
	Phosphor Bronze
	 

	heat shrink
	0.002990175
	Polyolefin
	 

	epoxy
	0.009153597
	Ethyl cyanoacrylate
	 

	foam tape
	0.029730884
	Acrylic foam
	 

	Copper Tape
	0.162323793
	copper
	 

	plug
	0.061023982
	Ethylene Propylene
	 

	pwbs
	0.292182828
	FR4 fiberglass
	copper

	Solder Paste
	0.008756941
	Tin 
	 

	 
	0.003234271
	Lead 
	 

	 
	 
	 
	 

	Batteries
	0.676018795
	 
	stainless steel

	 
	0.03380094
	Lithium
	 

	 
	0.310968646
	Thionyl  Chloride
	 

	 
	0.03380094
	Aluminum Chloride
	 

	 
	0.027040752
	Carbon
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