Waste Sector


Statewide Recycling Initiative

Work Plan for Potential GHG Reduction Measure

Lead Staff Contact:
Gregory Harder (717) 787-0114




Larry Holley (717) 787-7382

Initiative Summary:  Support the expansion of statewide recycling to increase the amount of materials recycled and achieve GHG reductions equivalent to 86% of the Commonwealth’s total recycling potential.
Other Involved Agencies: N/A

Possible New Measure(s): Based on data analyzed by the Northeast Recycling Council’s (NERC) Environmental Benefits Calculator, Pennsylvania saved 2.5 million metric tons of carbon equivalent (MMTCE) or 9 million metric tons of carbon dioxide equivalent (MMTCO2e) as a result of recycling approximately 4.9 million tons of materials in 2005.  There is potential to reduce an additional 2.9 MMTCE or 11 MMTCO2e assuming the recycling of an additional 4 million tons of Pennsylvania generated recyclables identified as discarded in landfills and incinerators by the Statewide Municipal Waste Composition Study (April 2003). 
More than 5.4 million MMTCE or 20 MMTCO2e could be avoided annually if recyclable materials being disposed were added to the materials presently recovered from the municipal waste stream through recycling programs in the Commonwealth.  These materials include newspaper, corrugated cardboard, office paper, magazines, mixed paper, plastic bottles, film plastic, rigid plastic, glass, steel and aluminum cans, steel scrap and other metals.  Additional savings above and beyond this projection could be realized if comprehensive programs were developed for the collection and recycling of wood waste, textiles, and carpet.

Energy conserved from manufacturing products using recycled feedstock rather than virgin raw materials, or non-renewable resources, resulted in the savings of 98 trillion British Thermal Units of energy in 2005, enough to power over 941,000 Pennsylvania homes for year or the equivalent of conserving 786 million gallons of gasoline.  

Emission and energy credit accrued by our recycling efforts could be recognized as a tradable commodity that may help achieve the Commonwealth's sustainability goals.

PA DEP could target recycling programs to specifically begin or increase collecting those materials that provide the maximum greenhouse gas reductions.  To further stimulate recycling opportunities, PA DEP could ultimately ban those materials from disposal or processing.  Aluminum, steel, plastics, cardboard and paper should be initially targeted as these materials will yield the greatest reductions.

Act 101, the Municipal Waste, Planning Recycling and Waste Act Reduction of 1988, provides the foundation for recycling that has resulted in comprehensive environmental and economic benefits for Pennsylvania.  The Act provides for a $2 per ton recycling fee on waste disposed or processed at municipal waste landfills and resource recovery facilities in the Commonwealth.  The Recycling Fee generates approximately $47 million dollars annually to a Recycling Fund administered by Pa. DEP.  The Recycling Fund provides support to local governments for implementation of recycling programs.  The Recycling Fee also supports the stimulation of markets for recyclable materials. The Department is focusing Act 101 funds on programs geared towards financial sustainability including those that are targeting new materials that were previously disposed.  Increasing the amount of materials recycled will provide direct reduction in greenhouse gas emissions.  

Pennsylvania’s recycling program provides annual economic benefits in excess of $23 billion and nearly 82,000 jobs (National Recycling Council, REI Study, 2001).  The program also provides extensive environmental benefits.  The 2.5 MMTCE eliminated in 2005 by recycling amounted to a savings of approximately 3 percent of all greenhouse gas emissions in the Commonwealth.  Also, recycling conserved considerable natural resources.  By recycling almost 1.2 million tons of steel cans, appliances and similar materials in 2005, Pennsylvania industries saved almost 1.5 million tons of iron ore, 829,786 tons of coal and 71,124 tons of limestone.  Through recycling newspapers, phone books, office paper, cardboard and mixed paper, the Commonwealth saved the equivalent of 78 million tree seedlings grown for 10 years.  These trees would sequester carbon dioxide from the atmosphere and store it in their wood.  

Projected GHG Reductions:  Listed below is the baseline data that reflects the reduction of carbon equivalent since 2001.

	YEAR
	GHG REDUCTION

	2001
	2.1 MMTCE

	2002
	1.7 MMTCE

	2003
	2.1 MMTCE

	2004
	1.9 MMTCE

	2005
	2.5 MMTCE


Historically, data reported to PA DEP demonstrates an annual modest increase in the tonnage of materials recycled.  In 1989, the first full year of Act 101 recycling reporting, approximately 378,000 tons of materials were recycled.  Since then the program has grown to nearly 4.9 million tons of materials recycled in 2005.  These annual increases provide a proven track record of quantifiable environmental and economic benefits.  

	      YEAR
	         POPULATION
	   DISPOSAL
	PER CAPITA DISPOSAL PER DAY
	          RECYCLING

	                            
	                 
	IN TONS
	IN TONS
	IN TONS

	
	
	
	
	

	
	
	
	
	

	2000
	12,281,054
	9,324,468
	0.76
	3,791,433

	2001
	12,281,054
	9,477,159
	0.77
	3,941,949

	2002
	12,281,054
	9,613,250
	0.78
	3,927,048

	2003
	12,281,054
	10,201,821
	0.83
	4,448,937

	2004
	12,281,054
	10,373,136
	0.84
	4,747,332

	2005
	12,440,621
	10,181,392
	0.82
	4,865,923


Pennsylvania’s recycling data was analyzed in the NERC Environmental Benefits Calculator.  The raw 2005 data inputs used for the analysis are displayed in Attachment 1.   Attachment 2 shows GHG reductions estimated by the calculator for 2005.  Attachment 3 shows GHG reductions based on the recycling of recyclable materials that were identified as disposed in the Statewide Waste Characterization Study (April 2003).  Attachment 4 is the NERC Environmental Benefits Calculator in spreadsheet form including five worksheets reflecting 2005 Pa. recycling data.  

Total Reduction: 10.3 MMTCO2e

18 MMTCO2e represents 86% of the state’s total recycling potential of 20 MMTCO2e.  This has been determined to be a feasible goal.  Baseline reductions have been subtracted to reveal the additional reductions gained by this measure (10.3 MMTCO2e).
Economic Cost:  The overall cost to the Commonwealth needed to increase recycling to achieve the increased greenhouse gas reductions could be funded partially through the Recycling Fund, provided it is reauthorized by the General Assembly. The Commonwealth should realize an overall economic benefit from avoided waste disposal cost, increased numbers of jobs from an increased recycling industry, taxes from new business and some increased revenues from the sales of the new materials being recycled.

Industry may need to make some capital investments to facilitate increased collection.  The capital expenditures should be recouped in a reasonable amount of time based on the avoided disposal costs.  The avoided disposal costs in concert with the greenhouse gas reductions make any increased recycling expenditures a solid investment.
Implementation Steps:  Pa. DEP has a three-pronged strategy to facilitate increased recycling in the Commonwealth.  The separation into distinct areas will allow the Department to better monitor government progress with internal mechanisms.  To ensure that industry and the general public have meaningful input into the new recycling mandates the Department will utilize the regulatory process.

· The first prong is focused on ensuring that we as state government are taking a leadership role and maximizing our recycling efforts.  These efforts will be initiated with a new comprehensive management directive that will ensure all Commonwealth Agencies, Boards and Commissions are implementing recycling and waste reduction programs, as well as purchasing environmentally preferable products.  

· Secondly, the Department depends on county governments to report recycling activities within their jurisdiction, as required by Act 101.  To facilitate more timely and improved reporting the Department will implement or procure a new or modified reporting system to capture much of the recycling data that currently goes unreported.  

· The third prong is focused on industry and waste companies.  The Department will be making significant changes to the municipal and residual waste regulations that will prevent the disposal of certain materials and require new collection programs for a host of materials.  This regulatory reform will take 18-36 months until a final rulemaking is in place.   During that time the Department will continue its work in building increased capacity to recycle those materials banned from disposal.  The Department will use existing Recycling Fund monies to support the development of infrastructure.

In addition to the three steps identified above, some consideration could be given to the elimination of the Sunset date (December 31, 2011) for the recycling fees.  This would increase available funds for this and other related initiatives.
The following table depicts targeted achievements for additional Greenhouse Gas Reductions by increased recycling through 2025:

	YEAR
	ACTION
	% OF GOAL*
	GHG REDUCTION
	GHG REDUCTION

	2000
	Historical
	
	2.1 MMTCE
	7.7 MMTCO2

	2012
	Legislation and Regulations in Place
	20%
	3.0 MMTCE
	11 MMTCO2

	2015
	Increased Non-regulatory Enhancements
	50%
	3.8 MMTCE
	14 MMTCO2

	2020
	Program Maintained and Improvement
	80%
	4.5 MMTCE
	17 MMTCO2

	2025
	Completion
	100%
	5.0 MMTCE
	18 MMTCO2*


* Assumes achievement of additional reductions of 2.5 MMTCE or 9.2 MMTCO2, 86% of the potential reduction of 2.9 MMTCE or 11 MMTCO2.

18 MMTCO2e represents 86% of the state’s total recycling potential of 20 MMTCO2e.  This has been determined to be a feasible goal.  Baseline reductions have been subtracted to reveal additional reductions gained by this measure.

Potential Overlap:

· Increased Capture and Use of Landfill Methane

· Solid Waste Initiative
Attachment 1:  

	Pa. Materials Recycled, 2005 
	
	
	

	
	
	
	

	MATERIAL
	DEP Code(s)
	Breakout
	TONS

	FOOD WASTE
	FW1
	
	66,481.70

	GLASS
	
	
	

	GLASS: CLEAR
	GL1
	15,577.80
	

	GLASS: MIXED
	GL2
	21,866.30
	

	GLASS: GREEN
	GL3
	6,311.40
	

	GLASS: BROWN
	GL4
	6,681.50
	

	GLASS: PLATE
	GL5
	5,153.20
	

	GLASS: OTHER
	GL6
	1,929.30
	

	Subtotal Glass
	
	
	57,519.50

	BATTERY: LEAD-ACID
	B01
	
	22,169.90

	METALS
	
	
	

	ALUMINUM CANS
	AA1
	17,590.00
	

	FERROUS
	F01
	580,142.10
	

	STEEL & BIMETALLIC (TIN) CANS
	F02
	13,935.90
	

	WHITE GOODS
	F03
	56,383.30
	

	MIXED METALS
	MM1
	174,797.40
	

	MIXED CANS
	MX2
	2,547.00
	

	NON FERROUS
	N01
	48,413.40
	

	COPPER
	N02
	4,524.60
	

	BRASS
	N03
	2,349.60
	

	LEAD
	N04
	167.5
	

	STAINLESS STEEL
	N05
	203,794.40
	

	NICKEL
	N10
	48.7
	

	WIRE/CABLE
	W01
	1,455.30
	

	Subtotal Metals
	
	
	1,106,149.20

	PAPER
	
	
	

	PAPER: CARDBOARD
	C01
	713,552.00
	

	PAPER: BROWN BAGS & SACKS
	C02
	3,749.60
	

	PAPER: MAGAZINE
	PA1
	24,682.80
	

	PAPER: NEWSPRINT
	PA2
	244,252.40
	

	PAPER: MIX
	PA3
	230,483.50
	

	PAPER: OFFICE PAPER
	PA4
	76,303.80
	

	PAPER: COMPUTER
	PA5
	3,807.70
	

	PAPER: PHONE BOOKS
	PA6
	1,242.50
	

	Subtotal Papers
	
	
	1,298,074.30

	PLASTICS
	
	
	

	DRUM PLASTIC
	DR1
	791.2
	

	PLASTIC: PET
	PL1
	6,754.60
	

	PLASTIC: HDPE
	PL2
	6,955.40
	

	PLASTIC: PVC (POLYVINYL/CHLORIDE)
	PL3
	15,206.50
	

	PLASTIC: LPDE (LOW DENSITY POLYETHYLENE)
	PL4
	2,598.90
	

	PLASTIC: PP (POLYPROPLENE)
	PL5
	3,236.20
	

	PLASTIC: PS (POLYSTYRENE)
	PL6
	1850.2
	

	PLASTIC: MIXED
	PL7
	16,225.60
	

	PLASTIC: FILM
	PL8
	5,747.40
	

	PLASTIC: OTHER
	PL9
	4,594.90
	

	Subtotal Plastics
	
	
	63,960.90

	SINGLE STREAM
	SS1
	
	43,645.80

	TEXTILES
	M03
	
	25,182.70

	TIRES
	M01
	
	55,416.50

	WOOD
	WW1
	
	213,284.90

	YARD TRIMMAGE
	Y03
	
	585,681.50

	OTHER RECYCLABLES
	
	
	

	CIRCUIT BOARDS
	CB1
	61.6
	

	CONSUMER ELECTRONICS
	CRT
	2,900.00
	

	FLUORESCENT TUBES
	FL1
	261
	

	HOUSEHOLD HAZARDOUS WASTE
	HHW
	1,353.90
	

	MATTRESSES
	MT1
	116.6
	

	ANTIFREEZE
	O02
	1,342.20
	

	OIL FILTERS
	OL3
	798.9
	

	COMMINGLED MATERIALS
	XXX
	228,699.80
	

	Subtotal Other Recyclables
	
	
	235,534.00

	904 excess
	
	
	25,929.00

	Tire excess
	
	
	72,770.00

	ISRI excess
	
	
	51,795.00

	Lancaster County (RE-Trac)
	INCORPORATED
	
	

	TOTAL STANDARD
	
	
	3,923,594.90

	TOTAL NON-STANDARD
	
	
	942,328.10

	GRAND TOTAL
	
	
	4,865,923.00

	
	
	
	


Attachment 2:  


	 

Tons Recycled
Greenhouse Gas Emissions Associated with Recycling (MTCE)
Greenhouse Gas Emissions if Recyclables Had Been Disposed (MTCE)
Net Greenhouse Gas Emissions from Recycling as Compared to Disposal (MTCE)
Reporting Year
2005
Aluminum Cans
33,619
-124,418
381
-124,799
Steel Cans
44,590
-21,817
-2,494
-19,323
Glass
201,097
-15,239
2,194
-17,433
HDPE
40,115
-15,230
1,923
-17,152
LDPE
2,599
-1,201
125
-1,326
PET
39,736
-16,667
2,161
-18,828
Corrugated Cardboard
714,526
-606,295
46,378
-652,673
Magazines/Third-class Mail
25,935
-21,718
-2,313
-19,405
Newspaper
276,048
-210,163
-63,883
-146,280
Office Paper
76,652
-59,629
32,309
-91,939
Phonebooks
1,721
-1,246
-398
-848
Textbooks
0
0
0
0
Whole Computers
0
0
0
0
Food Scraps
66,482
-3,600
10,599
-14,199
Yard Trimmings
585,682
-31,717
-35,002
3,286
Grass
0
0
0
0
Leaves
0
0
0
0
Branches
213,285
-11,550
-25,957
14,407
Ferrous Scrap Metal
650,458
-318,251
-36,376
-281,875
Aluminum Scrap Metal
31,681
-117,246
359
-117,605
Copper Wire
0
0
0
0
Tires
128,187
-63,783
2,101
-65,884
Construction & Demolition
688,211
NA
NA
NA
Carpet
0
0
0
0
Dimensional Lumber
0
0
0
0
Medium-density Fiberboard
0
0
0
0
Clay Bricks
0
NA
NA
NA
Aggregate
0
0
0
0
Fly Ash
0
0
0
0
Mixed Paper, Broad Definition
244,234
-235,593
12,891
-248,484
Mixed Metals
490,360
-703,102
-17,722
-685,380
Mixed Plastics
47,652
-19,418
2,407
-21,825
Mixed Recyclables
0
0
0
0
Mixed Organics
0
0
0
0
Other Recyclables
263,279
NA
NA
NA
Total as a Result of Recycling
4,866,149
-2,597,884
-70,318
-2,527,566
 
 
 
 
 

	
	
	


Attachment 3:  

Potential GHG Reductions if recyclable materials disposed were recycled
	
	
	

	
	
	
	
	
	

	 
	    Potential Tons Recyclable
	Greenhouse Gas Emissions Associated with Recycling (MTCE)
	
	
	

	Reporting Year 
	(MSW Composition Study, April 2003)
	
	
	
	

	Aluminum Cans
	48,844
	-180,763
	
	
	

	Steel Cans
	102,532
	-50,166
	
	
	

	Glass
	234,629
	-17,780
	
	
	

	HDPE
	68,082
	-25,848
	
	
	

	LDPE
	0
	0
	
	
	

	PET
	87,601
	-36,743
	
	
	

	Corrugated Cardboard
	785,032
	-666,121
	
	
	

	Magazines/Third-class Mail
	251,027
	-210,208
	
	
	

	Newspaper
	389,263
	-296,357
	
	
	

	Office Paper
	341,975
	-266,029
	
	
	

	Phonebooks
	0
	0
	
	
	

	Textbooks
	0
	0
	
	
	

	Whole Computers
	0
	0
	
	
	

	Food Scraps
	0
	0
	
	
	

	Yard Trimmings
	0
	0
	
	
	

	Grass
	0
	0
	
	
	

	Leaves
	0
	0
	
	
	

	Branches
	0
	0
	
	
	

	Ferrous Scrap Metal
	282,131
	-138,039
	
	
	

	Aluminum Scrap Metal
	43,057
	-159,347
	
	
	

	Copper Wire
	0
	0
	
	
	

	Tires
	0
	0
	
	
	

	Construction & Demolition
	0
	NA
	
	
	

	Carpet
	0
	0
	
	
	

	Dimensional Lumber
	0
	0
	
	
	

	Medium-density Fiberboard
	0
	0
	
	
	

	Clay Bricks
	0
	NA
	
	
	

	Aggregate
	0
	0
	
	
	

	Fly Ash
	0
	0
	
	
	

	Mixed Paper, Broad Definition
	433,821
	-418,473
	
	
	

	Mixed Metals
	32,138
	-46,081
	
	
	

	Mixed Plastics
	906,653
	-369,457
	
	
	

	Mixed Recyclables
	0
	0
	
	
	

	Mixed Organics
	0
	0
	
	
	

	Other Recyclables
	0
	NA
	
	
	

	Total as a Result of Recycling
	4,006,785
	-2,881,412
	
	
	

	 
	 
	 
	
	
	


Attachment 4:  

NERC Environmental Benefits Calculator, 2005 Pa. Recycling Data
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