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I. INTRODUCTION AND SUMMARY OF TESTIMONY 

Q: 
A: 

Q: 
A: 

Q: 
A: 

Q: 
4: 

Q: 
A: 

Q: 

4: 

Please state your name and business address. 

My name is Michael A. Curtis, 501 East Thomas, Phoenix, Arizona 85012. 

By whom are you employed and in what capacity? 

I’m a member of Curtis, Goodwin, Sullivan, Udal1 & Schwab, PLC. I also serve as an 

officer of Mohave Electric Cooperative, Incorporated (“Mohave”), as its general counsel. 

What is your professional background? 

I was admitted to practice law by the State Bar of Arizona in 1966. Since then, I have 

advised utilities, political subdivisions, agencies, special taxing districts, individuals, 

corporations and associations on utility matters. I have served as general counsel to 

Mohave for many years. 

On whose behalf are you testifying? 

I am testifying on behalf of Mohave. 

What is the purpose of your testimony? 

My testimony expresses Mohave’s support for Commission Decision No. 72500 and 

discusses the relationship between the RPG W-T-E facility and Mohave’s Renewable 

Energy Standard Tariff (“REST”) program. 

Have you read the testimony of Ms. Sandy Bahr, Ms. Doris Cellarois and Dr. Jeffrey 

Morris submitted in this proceeding on behalf of the Grand Canyon Chapter of the 

Sierra Club (“Sierra Club” or  “Intervenor”)? 

Yes I have. 
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DECISION NO. 72500 SHOULD NOT BE ALTERED 

Has the Sierra Club justified amending, revising or overturning its Decision No. 

72500? 

No. The Commission has already considered and rejected the issues raised by the Sierra 

Club witnesses. Under this A.R.S. 540-253 proceeding, the Sierra Club must demonstrate 

that Decision No. 72500 is “unjust or unwarranted, or should be changed.” In applying the 

foregoing, the Commission can and should recognize that its decision can only be 

overturned by a Court if shown to be unlawful by clear and convincing evidence. Since the 

Sierra Club’s prefiled testimony fails to satisfy these requirements, the Commission can 

and should summarily affirm Decision No. 72500. 

Does Arizona Administrative Code R14-2-1805 require Mohave to demonstrate it 

would not be able to comply with renewable energy waiver requirements before a 

waiver can be granted, as contended by Ms. Bahr a t  page 4, line lo? 

No. The rule sets forth no definition of “good cause” leaving the Commission with broad 

discretion in making the determination. It is totally consistent with the rules that the 

Commission consider whether the application provides an opportunity to evaluate 

technologies or renewable energy resources not otherwise recognized by the existing REST 

rules. It is also appropriate for the Commission to weigh the benefits of W-T-E over 

continued use of landfills. That is precisely what the Commission did in issuing Decision 

No. 72500. 

Does Mohave believe the waste-to-energy facility proposed by Reclamation Power 

Group, LLC (“RPG”) satisfies the definition of a pilot program pursuant to Arizona 

Administrative Code R14-2-1802.D? 
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Yes. As explained by Mr. Blendu in his testimony, the technology RPG will be utilizing, 

although not new, has not previously been used in Arizona for refuse derived fuel (“RDF”). 

Municipal solid waste (“MSW’) is a natural and inevitable consequence of living, 

especially in an urban setting. The record demonstrates that MSW will be placed in 

landfills for the indefinite future and that W-T-E is a superior use of such MSW. 

Will the output of the RPG W-T-E facility replace energy produced with fossil fuels 

or nuclear? 

Certainly. The 13 MW’s to be produced by the RPG W-T-E facility is insignificant as 

compared to the overall energy demands within the State. As planned, the plant’s energy 

will be placed into the electric grid and displace energy produced by fossil fuels or nuclear. 

[II. THE COMMISSION WILL LATER DETERMINE WHETHER RPG W-T-E 

ENERGY IS INCLUDED IN MOHAVE’S REST PLAN 

Q: Will the Commission have an opportunity to review Mohave’s REST portfolio in the 

future? 

Yes. Mohave must annually file and secure Commission approval of its REST plan. 

Currently the output from the RPG W-T-E is not included in Mohave’s REST plan. 

Mohave will only propose including it when and if Mohave determines the resource 

provides a competitively priced and reliable energy source, compatible with the energy 

demands of Mohave’s customers. It is still premature for RPG to make a firm proposal 

relating to selling the energy output and reclaimed energy credits (“REG”) of the W-T-E 

facility. RPG must first know whether and under what conditions it will have RECs for 

sale before it can begin to firm up the other contingencies that will impact its offer to 

Mohave. The current decision, while critical to RPG’s ability to move forward, only 

4: 

3 
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provides RPG an opportunity to compete with solar, wind and other renewable resources 

for a place in Mohave’s renewable portfolio. 

Does Mohave have a contract to purchase the output of the RPG W-T-E plant? 

No. As I explained to the Commission during the earlier evidentiary proceeding on this 

matter, Mohave is committed to securing renewable energy resources that are 

competitively priced and meet its load profiles. The energy and RECs produced by the 

RPG W-T-E plant will be evaluated against all other resources available to Mohave. 

Does Mohave intend to apply REC’s from the RPG W-T-E facility towards satisfying 

its distributive generation requirement? 

No. Mohave’s distributive generation requirements under the REST rules will be satisfied 

by other eligible renewable energy resources. 

Will Mohave continue to evaluate other forms of renewable energy such as solar, 

wind and geothermal to satisfy the renewable energy standard? 

As noted, Mohave evaluates all available renewable energy resources with the goal of 

creating a renewable energy portfolio that is cost competitive and provides a reliable 

resource compatible with the actual power needs of the Cooperative. On the distributive 

generation side, those decisions are largely left up to Mohave’s customers as impacted by 

the incentives the Commission approves for the Cooperative as part of its REST program. 

Is Mohave offering any preconstruction or construction incentive of any kind to RPG 

in connection with the W-T-E facility? 

No. RPG has not requested and Mohave has not offered any construction incentive of any 

kind to RPG. 
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Q: 
A: 

Does that conclude your testimony? 

Yes. 
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EXECUTIVE SUMMARY 

I. 

Q: 
A: 

Q: 
A: 

Ronald D. Blendu has over 5 years’ experience in power plant operation, design, 

construction, development and start-up. He holds a B.S. in Engineering. He explains 

that the Resource Power Group, LLC (“RPG’) will be only the second company in the 

U.S. to use bubbling bed technology for refuse derived fuel (“RDF”) and that the 

Commission properly designated the RPG W-T-E facility a pilot program under 

A.A.C. R14-2- 1802.D and that waiver under A.A.C. R14-2- 18 16 was also a viable 

alternative to classifL the energy produced by the RPG W-T-E facility eligible for 

renewable credits. Mi-. Blendu discusses the testimony presented by the Grand Canyon 

Chapter of the Sierra Club and explains that municipal solid waste (“MSW’) is a 

renewable energy resource, that the RPG W-T-E will enhance curbside recycling by 

removing recyclable material that would otherwise be placed in landfills, and that the 

Sierra Club’s air quality and other pollution concerns are overstated, based upon 

outdated data, and ignore the regulatory constraints applicable to the RPG W-T-E 

facility. The testimony taken as a whole supports the Commission Decision No. 

72500 and the Commission should a f f m  it. 

INTRODUCTION AND PURPOSE OF TESTIMONY 

Please state your name and business address. 

My name is Ronald D. Blendu, 1015 W. 6* Street, Weiser, ID 83672. 

By whom are you employed and in what capacity? 

I am self-employed and own a small Consulting Engineering Company, Anchor 

Enterprises. I am also a Managing Member of Reclamation Power Group, LLC 

(“RPG’). 

File: 1902-000-0000-0000; Desc: Rebuttal Testimony - Ron Blendu 11-6-1 1); Doc#: 109151~2 
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What is your professional background? 

I have a Bachelor of Science Degree in Engineering from the US.  Coast Guard 

Academy. I have over 35 years’ experience in power plant operation, design, 

construction, development and start-up. Exhibit RB-1 attached to my testimony is a 

written summary of my experience. Exhibit RB- 1 has previously been admitted as part 

of A- 1 in this proceeding. 

On whose behalf are you testifying? 

I am testifying on behalf of Mohave Electric Cooperative, Incorporated (“Mohave”) in 

support of Arizona Corporation Commission (“Commission” or “ACC”) Decision No. 

72500, dated July 25,201 1 granting Mohave’s Application filed in this matter. 

Please describe RPG and its proposed waste-to-energy (“W-T-E”) project. 

RPG is a small development group seeking to permit, construct, and operate a 500 ton 

per day (“TPD”), 13 Megawatt (“MW’) Waste to Energy (“W-T-E”) plant. 

Residential and Commercial municipal solid waste (“MSW’), after curbside recycle, 

will be transported to the proposed facility. Sampling indicates that, even after 

curbside recycling, up to 25% of the MSW the facility will receive is recyclable. The 

MSW will be unloaded, stored and transported to an onsite Material Recycle Facility 

(C‘MRF”) where additional recycling will occur and result in an increase in recycle 

rates above current levels. Residual MSW will be ground and processed to a size of 3” 

minus and stored. A bubbling bed fluidized combustion will be used to generate steam 

that will drive a turbine to produce electricity. Exiting flue gases will be scrubbed, 

pass through a baghouse and exit the stack. Continuous emissions monitoring will be 

File: 1902-000-0000-0000; Desc: Rebuttal Testimony - Ron Blendu 11-6-1 1); Doc#: 109151~2 
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required. NOx abatement and other pollution control may be required. Ash will be 

disposed of either at a landfill or used in concrete products. 

Have you reviewed the testimony of Ms. Sandy Bahr, Ms. Doris Cellarius and Dr. 

Jeffrey Morris submitted in this proceeding on behalf of the Sierra Club? 

Yes, I have. 

What is the purpose of your testimony? 

My testimony supports the Commission’s Decision No. 72500 and responds to the pre- 

filed testimony of Ms. Bahr, Ms. Cellarius and Dr. Morris submitted on behalf of the 

Grand Canyon Chapter of the Sierra Club (“Sierra Club” or “Intervenor”). I will 

discuss the Commission’s designation of the RPG W-T-E facility as a pilot program 

under Arizona Administrative Code (“A.A.C.”) R14-2- 1802.D, and recognition that 

waiver pursuant to A.A.C. R14-2- 18 16 was also a viable alternative, thereby making 

the energy to be produced by the RPG W-T-E facility eligible for renewable credits. I 

also address various contentions made by the Intervenor’s witnesses, by 

demonstrating: (i) the RPG W-T-E facility is an “additional” technology; (ii) MSW is 

a renewable energy resource; (iii) Staffs assumptions regarding the biogenic and 

nonbiogenic content of the MSW are reasonably based; (iv) the RPG W-T-E 

positively impacts recycling; (v) the Intervenor submits, outdated, incorrect, 

misleading and irrelevant air quality and emissions data; and (vi) “good cause” for a 

waiver has been demonstrated. 

3 e :  1902-000-0000-0000; Desc: Rebuttal Testimony - Ron Blendu 11-6-1 1); Doc#: 109151~2 
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In your opinion, has the Sierra Club presented evidence justifying the Arizona 

Corporation Commission (“ACC” or “Commission”) amending, revising or 

overturning its Decision No. 72500, dated July 25,2011? 

Absolutely not. The pre-filed testimonies of the Sierra Club’s three witnesses discuss 

the same issues raised in the Sierra Club’s Exceptions docketed on May 27,201 1. 

These issues were considered and properly rejected after approximately 10 hours of 

deliberation by the full Commission during an Open Meeting, and evidentiary hearing 

held in conjunction therewith, over the three day period of July 12, 13 and 14,201 1. 

The Commission acted after its Staff had submitted a detailed report and proposed 

order recommending approval of Mohave’s Application, both Mohave and the Sierra 

Club had filed exceptions to the Staffs recommendation and the matter had been 

noticed a total of three times for consideration at Open Meetings in May, June and July 

201 1. From the discussion held during the July Open Meeting, I understand the 

Commission had no duty to conduct any evidentiary hearing on Mohave’s Application, 

but as an accommodation, provided the Sierra Club an opportunity to present evidence 

and cross examine witnesses on July 13 and 14 in response to the Sierra Club’s request 

for hearing. The Sierra Club had never requested a hearing prior to the Commission’s 

consideration of the matter at its July 12, 20 1 1 Open Meeting. In its Application for 

Rehearing the Sierra Club asserted that, if given the opportunity, that in addition to 

Ms. Bahr’s testimony presented during the evidentiary hearing on the 12* and 13*, it 

“would have” presented seven different experts or at least expert testimony on seven 

different topics. However, after being granted the opportunity it requested, the Sierra 

Club presents testimony of Ms. Bahr and two additional witnesses. They discuss 

concerns based upon an old technology RPG will not use. The issues raised by these 

4 e :  1902-000-0000-0000; Desc: Rebuttal Testimony - Ron Blendu 11-6-1 1); Doc#: 109151~2 
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witnesses are the same issues as previously considered and rejected by the 

Commission. The Commission should summarily affirm Decision No. 72500. 

RPG’S W-T-E FACILITY USES AN “ADDITIONAL” TECHNOLOGY 

How do you respond to allegations of Ms. Bahr at page 2, lines 30-33 of her 

testimony that the RPG W-T-E facility “does not represent a new technology”? 

A.A.C. R14-2-1802.D allows the adoption of pilot programs with “additional 

technologies” and is not restricted to “new” technologies. While at least 62 U.S. plants 

use bubbling bed technology in the U.S. to dispose of a variety of waste fi-om sewage 

sludge to biomass’, only one plant in the U.S. uses this technology for refuse derived 

fuel (RDF).2 It is wrong to imply RDF bubbling bed technology is similar to the mass 

bum technology currently in use in the U.S. or to assume emissions and performance 

will be the same as mass bum technology. Bubbling bed technology is “in addition” to 

the mass bum technology and different than the technology the ACC considered when 

it adopted its Renewable Energy Standard and Tariff rules in 2007. The ACC acted 

prudently, and in accordance with the evidence during the July Open Meeting by 

approving Decision No. 72500 and affording the Commission the opportunity to 

evaluate a pilot program using an alternate form of renewable energy (MSW) based 

upon a technology (bubbling bed) that has rarely been used to produce energy from 

MSW in the United States. The Decision also includes monitoring and reporting 

requirements, allowing the Commission to continue to evaluate the pilot program. 

See, www.energvproducts.com. I 

’ A retrofit of a 50MW plant owned by the City of Tacoma Department of Utilities. Id.; The technology is 
being used by several European and Japanese companies outside of the United States for RDF. Id 

File: 1902-000-0000-0000; Desc: Rebuttal Testimony - Ron Blendu 11-6-11); Doc#: 109151~2 
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On page 2 of his testimony, Dr. Morris gives the purpose of his testimony. Do you 

have comments on it? 

Yes. Dr. Morris makes it clear that his testimony is based on what are called “mass 

burn’’ facilities. In a “mass burn” facility all incoming MSW is dumped into a hrnace 

and burned on a grate. There is no attempt to remove recyclable material prior to 

combustion. Steel scrap is removed fiom the ash using magnets. Most of the existing 

W-T-E facilities in the US are of the “mass burn” type and are 20 to 40 years old. 

FWG will be using a totally different type of technology, and waste management 

practices have improved in the past 30 years. In the years since the existing W-T-E 

plants were constructed the Clean Air Act has been passed and amended. As 

discussed in the testimony of Mi. Estes, today there are regulations that specifically 

address W-T-E plants. Existing W-T-E plants were “grandfathered-in’’ for some of 

these regulations. However, the RPG W-T-E plant will be a new plant and it will have 

to meet EPA standards that are higher than those that apply to existing W-T-E plants, 

and significantly higher than the standards in place when old W-T-E plants were built. 

It is an evaluation of these older “mass burn” facilities that Dr. Morris bases much of 

his testimony. 

In the Phoenix metropolitan area, like most other areas in the US, local governments 

now encourage residents to put recyclable material in a separate bin from garbage. 

The recyclable material residents place in the “blue” or “yellow” cans is picked up 

separately and delivered to a Material Recovery Facility (MRF) where material is put 

DKT NO. E-01750A-10-0453 

on conveyor lines and separated into different types of plastic, aluminum, paper, 

cardboard, and glass. 

The MSW that will come into the RPG plant will be material that has been placed in 

the “black bins” which now goes to landfills. In spite of the programs that encourage 

File: 1902-000-0000-0000; Desc: Rebuttal Testimony - Ron Blendu 116-1 1); Doc#: 109151~2 
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residents to place recyclable waste into their “blue” or “yellow” recycle bins, a 

significant amount of recyclable material gets placed in the ‘‘black” trash bins. When 

the MSW arrives at the RPG facility there will be a front end MRF. Plastics, paper, 

aluminum, metal, paper, cardboard, and glass will be removed and sold for reuse. 

The remaining material which cannot be recycled will be ground into “Refuse Derived 

Fuel” (“RDF”) for use in a fluidized bed boiler. The older style mass bum boilers 

have grates on which material of all sizes is combusted. In a fluidized bed boiler 

combustion air is introduced under a bed of sand. The RDF is introduced on the top of 

the bed and the air fluidizes the combination of sand and fuel. In addition, limestone 

will be added to the bed which removes any acids that might be in the fuel. This 

considerably reduces acid gases as compared to a mass bum boiler. The RDF starts 

out on the top of the fluidized bed which heats and dries the fuel. It then gets mixed 

into the bed of sand. Near the top the volatile material is vaporized. As it passes on 

through the bed the non-volatile material is combusted. At the bottom a mixture of ash 

and sand is withdrawn from the furnace. Large pieces of ash are withdrawn and the 

remainder of the bottom material is moved by a closed system back to the top of the 

bed. 

RPG specifically decided to use this technology because it is superior to the old mass 

bum furnaces in controlling pollution. Newer waste-to-energy plants in Europe use 

this technology. The fluidized bed allows waste to be combusted at a lower 

temperature, which minimizes the formation of NOx. The material circulating in the 

fluidized bed provides a heat mass that keeps the temperature stable so as to avoid 

upset conditions that could cause pollution. The limestone circulating in the fluidized 

bed converts acid gases into stable material such as gypsum. 

ile: 1902-000-0000-0000; Desc: Rebuttal Testimony - Ron BIendu 11-6-1 I); Doc#: 109151~2 
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At page 14, starting at line 24, Dr. Morris contends the RPG W-T-E project does 

not fit the definition of a pilot project. Please comment on that. 

Dr. Morris makes his own definition of “pilot program” and then says the project does 

not meet his definition and therefore it isn’t a pilot program. He says that a “pilot 

program” can only last “a limited period of time” but does not specify what he means 

by that. He also infers that a community will be building the facility. This is 

incorrect. Private investors will fund the project. As previously stated, the ACC rules 

provide for pilot plant programs with additional technologies. As recognized by 

Decision No. 72500 a pilot program is not required to be time limited. 

MSW IS A RENEWABLE ENERGY RESOURCE 

How do you respond to the allegations of Ms. Bahr at page 3,linel2, Ms. 

Cellarius at page 4, line 8 that MSW is not or should not be considered “an 

eligible renewable energy resource”? 

A.A.C. R14-2-1802.D permits the Commission to “adopt pilot programs in which 

‘additional technologies’ are established as Eligible Renewable Energy Resources.” 

Thus, a pilot program does not have to meet the current definition of an eligible 

renewable energy resource, but instead becomes an addition to it. The rule further 

provides that the additional technology is to be a “Renewable Energy Resource”. The 

Commission defines a “Renewable Energy Resource” as an energy resource that is 

replaced rapidly by a natural, ongoing process and that is not nuclear or fossil fuel.” 

There is nothing more natural than creation and discarding of waste material. 

Certainly MS W is produced rapidly by normal everyday societal activity. Exhibit RB- 

2 includes several articles fiom Waste to Energy News and the Energy Recovery 

File: 1902-000-0000-0000; Desc: Rebuttal Testimony - Ron Blendu 11-6-1 1); Doc#: 109151~2 
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Council that discuss, among other things, the renewable character of MSW3. 

Currently at least seven federal laws (including the 2009 Stimulus Act), the Internal 

Revenue Service and 25 states consider W-T-E a renewable resource because “it meets 

the criteria for establishing what a renewable energy resource is - its fuel source 

(trash) is sustainable and indigenous.” . Exhibit RB-2 also reflects that on Oct. 6, 

201 1, Capitol Hill will begin disposing of its trash to a W-T-E facility to show its 

support for this form of renewable energy4. 

On page 5 of his testimony Dr. Morris indicates that trash is not renewable. Can 

you comment on that? 

The premise in his response is that there are only two choices. One is to reuse all the 

trash and the other is to use it to make electricity. The problem with this premise is 

that all the trash in the Phoenix area is not reused. Some of it is recycled, and the rest 

goes to a landfill. Our plant will divert some of what would have gone to a landfill to 

recycling and make electricity from the rest. Whether the trash goes into a landfill or 

is used to make electricity, the material is gone. The difference is that using the trash 

to make electricity offsets the use of fossil fuels. Residents in the Phoenix area will 

continue to generate trash no matter whether this plant is built or not. The source of 

trash is continually renewed and the question is whether to throw the non-recyclable 

and some of the recyclable portion in the ground or make use of it to make electricity 

and increase recycle rates. 

’ See also, Exhibit A-3 (previously admitted) ‘America’s Need for Clean Renewable Energy - The Case for 
Waste-to-Energy,’ Government Coalition for Renewable Energy; and Exhibit A-6 (previously admitted) 
3nergy Resource Council, ‘Waste Not Want Not - The Facts Behind Waste-To-Energy (2009). 

’ These and additional references are readily available from the Energy Recovery Council webpage 
m.wte.org. 
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On page 10 of her testimony, Ms. Bahr contends that the RPG W-T-E facility will 

not comply with the Green-E Energy National Standard for Renewable Energy 

Products. Does it? 

The Commission rules do not require the facility to meet the Green-E Energy National 

Standard for Renewable Energy Products. However, I can see no reason why the 

facility would not meet this standard. MSW would be received, (after having been 

DKT NO. E-01750A-10-0453 

previously exposed to curbside recycling), unloaded and stored. It would then pass 

through automatic and manual sorting for recycle and the remaining material would 

then be ground and converted to RDF for use in a bubbling bed boiler. No discharges 

would occur from the RDF conversion process. 

In her testimony at page 6, line 26, Ms. Bahr indicates “it is not a question of 

whether it is better to landfill or incinerate trash”. Is it a question of which is 

better? 

Of course it is. Ms. Bahr went on to quote “Stop Trashing the Climate” a special 

interest document, and to basically re-state the philosophy of Zero-Waste 

Communities. RPG supports the concept of zero waste and working towards zero 

waste. At 10,000 tons per day of waste generated in the Phoenix area it is unlikely to 

go to anywhere near zero in the expected lifetime of this project. 

Attached to my testimony as Exhibit REI-3 is an Article by an investigative reporter, 

Allyssa A. Lappen, titled “Harnessing the Energy of Trash.” In it she quotes 

Columbia University’s Jack Lauber (deceased) that zero waste “is an idealistic 

impossibility”. She further quotes Ward Stone, who is a recipient of a Sierra Club 

lifetime achievement award, that “WTE is a smart way to go”. Regardless of whether 



6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

I 21 

22 

23 

24 

25 

I 

Q: 

4: 

Q: 

REBUTTAL TESTIMONY OF RONALD BLENDU 

PAGE 11 
DKT NO. E-01750A-10-0453 

Mi. Lauber was correct, failure to make a significant improvement as an interim step 

on the way to zero waste objectives is not rational. 

Also included in Exhibit RB-3 is an article from March-April MSW Management 

titled “The Landfill Disposal Rates of Waste-to-Energy and Zero-Waste 

Communities” that compares landfill disposal rates for communities dedicated to zero- 

waste initiatives as compared to communities that combine W-T-E with recycle 

programs. In this study the two cities known for aggressive zero, waste and recycling 

programs, San Francisco and Seattle, landfilled 0.58 - 0.68 tons per person as 

compared to 0.35 tons per person landfilled from communities that have active W-T-E 

and recycling programs5. 

How do you respond to the comment “cities” such as San Francisco have greatly 

reduced the need for waste disposal”? 

San Francisco and Seattle are committed to Zero-Waste, a philosophy championed by 

Sierra Club. I provided data in Exhibit FU3-3 that both these communities have per 

capita landfill disposal rates 80% higher than communities with complementary 

recycling programs and W-T-E facilities. 

At pages 9-10 of her testimony, Ms. Bahr questions the assumptions regarding 

biogenic vs. non-biogenic (anthropogenic added) content of the MSW. Why 

didn’t RPG use the 2003 characterization of Waste prepared by Cascadia 

Consulting Group for the City of Phoenix, the Executive Summary thereto is 

attached as Exhibit 2 to Ms. Bahr’s testimony, for its waste characterization? 

’ Id. at p.4 (‘Conclusions’) 

3le: 1902-000-0000-0000; Desc: Rebuttal Testimony - Ron Blendu 11-6-1 1); Doc#: 109151~2 
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There are three basic reasons. One, as the Executive Summary clearly states, this 

report was conducted to determine relative amounts of recyclable material available in 

the Phoenix waste and it sorted 283 samples of indeterminate size. The actual report is 

over 60 pages long and Ms. Bahr only attached the Executive Summary, which 

provides a city wide average. RPG’s MSW is to come from Commercial and 

Residential sources only after the existing recycle programs are implemented. 

Second, recycle efforts changed dramatically from 2003 thru 2008 and no data was 

provided on the make-up of the “after recycle MS W.” Further questions arose 

regarding accuracy of recycle rates. In discussions with Mi-. A1 Gomez, then 

Supervisor of the Glendale Recycling facility, it was indicated up to 25% of material 

contained in the “recycle bins” was non-recyclable. Thirdly, boiler emission 

guarantees and permit emissions estimates are made based upon determinations of 

chemical composition of the fuel. 

There are literally hundreds of “trash analyses” to choose from. The generic and 

locally available data are simply not precise enough to make the technical and 

economic decisions required for a project of this type. In counsel with URS, its 

environmental consultant, RPG chose to have U R S  conduct an independent analysis of 

approximately 7 ?4 tons of waste of the type of material expected to be received 

(construction debris was excluded as non-acceptable). A representative sample was 

then sent to a materials testing lab for chemical analysis. Subsequently RPG 

conducted its own sampling to verify the URS result. While there is insufficient data 

to confirm, one could conclude that an effective curbside recycle program accounts for 

much of the difference in the biogenic make-up of the MSW in the two studies. 

?le: 1902-000-0000-0000; Desc: Rebuttal Testimony - Ron Blendu 11-6-1 1); Doc#: 109151~2 
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On page 3 starting with line 11, Dr. Morris also discusses the 2003 Cascadia 

report. Can you comment on his testimony? 

As noted above, the composition of waste in the Phoenix metropolitan area studied in 

the 2003 Cascadia report varied substantially depending on the area. Dr. Morris 

further notes that disposal studies done in the Vancouver, Canada and Seattle areas are 

based on more comprehensive and robust sampling of waste composition than 

available for Phoenix MSW. Yet, Dr. Morris contends the Phoenix MSW disposal 

stream is not significantly different than these other disposal streams. The Phoenix 

study itself reflects significant variation within the Phoenix area. I don’t understand 

how he can make that statement. 

Also, it has been over eight years since the sampling work for the 2003 Cascadia study 

was done. In the interim there has been more emphasis by local governments 

encouraging residents to put recyclable material in the recycle bin. In addition, some 

new MRFs have come on line. If the Cascadia study were done again, there likely 

would be a change in the composition. Since his conclusion at page 4, lines 2-4, and 

his response to the question that follows, are based on old data and data from 

Vancouver, Seattle, and Massachusetts, the Commission should give little weight to 

them. 

On page 9 Ms. Bahr again expresses concern over the fuel sample as compared to 

the 2003 City of Phoenix study. Do you have any additional comments? 

The Phoenix sample did not represent incoming waste after recycle and had “14% 

other material”. That data may be sufficient for estimating anticipated recycle rates 

and landfill operation. It may even be sufficient for a mass burn facility. It was not 

detailed and accurate enough for RPG’s purposes, so we undertook our own 

File: 1902-000-0000-0000; Desc: Rebuttal Testimony - Ron Blendu 11-6-11); Doc#: 109151~2 
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evaluation. Since it is more recent and more localized, the results are more reliable for 

evaluating the RPG W-T-E project than the 2003 Cascadia Study. 

On page 4 at line 14 of his testimony, Dr. Morris indicates that 45% of the 

electricity generated by burning Phoenix residential MSW would come from 

fossil fuel. Is that correct? 

Dr. Morris does not explain how he derived the 45% figure, but it is clear that he made 

three fundamental errors. First, he assumes that the RPG W-T-E facility will be 

burning fossil fuel during normal operation. That is incorrect. It is only during startup 

when the fluidized bed needs to be heated that fossil fuel will be used. Second, within 

MSW the primary contributor to fossil content is plastic. He uses the 8-year old 

Cascadia report but fails to mention that today plastics are picked up separately and 

sent to a MEW. And third, he erroneously claims that the plant will be a “mass burn” 

facility and ignores the front-end MEW that will remove recyclable plastic that has 

been placed in the “black” bin. 

Ms. Bahr at page 3, lines 33-35 testifies “Municipal solid waste is not clean energy 

and would take away from progress towards clean, renewable energy sources like 

solar and wind power.” Is this accurate? 

Exhibit RB-4 attached to my testimony is a copy of a February 14,2003 letter EPA 

wrote to Integrated Waste Services Association (IWSA) in which EPA congratulates 

IWSA on its accomplishments in complying with the Clean Air Act. In the letter EPA 

acknowledges MS W as “a clean reliable, renewable source of energy.” EPA goes on 

to say “these plants produce 2800 megawatts of electricity with less environmental 

impact than almost any other source of electricity.” 

3le: 1902-000-0000-0000; Desc: Rebuttal Testimony - Ron Blendu 11-6-11); Doc#: 109151~2 
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Additionally Ms. Bahr seems to have drawn the rather bizarre conclusion that 

renewable energy is a “zero sum game”. That every kW of renewable energy from 

sources other than solar or wind reduces the amount of wind and solar power that can 

be built. Taking Ms. Bahr’s logic to its conclusion, wind and solar technologies also 

compete against each other and supporting either takes away progress toward the 

other. In reality, promoting a diversity of resources, including a variety of renewable 

resources, has the best chance of providing a reliable power supply at an economic 

cost for the utility and its customers. 

On page 1 Ms. Cellarius suggests Mohave’s application should be rejected 

because it contains no evidence of any efforts to obtain wind, solar, or other 

categories of renewable energy. What is RPG’s position on this? 

Arizona’s efforts to encourage renewable energy do not require a certain percentage of 

varying technologies. Pursuit of alternate and innovative technologies are encouraged. 

A utility may obtain any combination of resources it chooses. The ultimate 

composition of a utility’s renewable portfolio is subject to Commission review and 

approval as part of the annual REST filings required under the REST rules. Mohave 

has a solar energy program called SunWatts. Mohave provides financial subsidies for 

installing solar and wind generation. Information on Mohave’s renewable programs is 

available on Mohave’s website and the applicable Commission dockets and decisions. 

In contrast, RPG is not requesting, and will not receive, any incentive payments from 

Mohave toward the cost of installing its W-T-E facility. 
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THE RPG W-T-E FACILITY WILL POSITIVELY IMPACT RECYCLING 

How do you respond to the assertions of Ms. Bahr at page 7 starting at line 23 of 

her testimony, and Dr. Morris at page 14, starting at line 7 of his testimony that 

the W-T-E plants will have a negative impact on recycling in the Phoenix area? 

Those statements are wrong and misleading. Exhibit RB-5 is a report written by Dr. 

Eileen Berenyi titled “Recycling and Waste-to-Energy : Are They Compatible? 2009 

Update” that confirms the EPA conclusion that W-T-E communities are above the 

national average in recycle rates. 

One of the misleading fallacies is to look at the percent of trash that is recycled rather 

than the actual per capita amounts of trash dumped in a landfill. For example, if 

Community A has a recycle rate of 50% and Community B has a recycle rate Of E%, 

then you might say that Community A is doing much better than Community B. 

However, you need to look at the actual per capita tonnages. If Community A 

generates 2 tons of trash per capita and Community B generates 1 ton per capita, then 

Community A sends 1 ton per capita to the landfill, but Community B only sends 0.75 

tons per capita to the landfill. Everyone might be congratulating Community A for 

their 50% recycle rate, but it is Community B that is actually doing much better by not 

generating so much trash to begin with. 

The Sierra Club uses San Francisco as an example of a community that is doing a 

really good job of recycling because they are diverting 70% of their waste from 

landfills. The City of San Francisco reported generating 2.43 tons of trash per resident 

in 20086. For California it was 1.67 tons per capita and in Arizona it was 1.04 tons per 

’See “The Landfill Disposal Index: How To Measure Progress Toward Zero Waste”, Jeremy O’Brien, 
nttp://www.mwcog.org/committee/committee/documents .asp?COMMITTEE_ID=24 
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capita7. So while the Sierra Club is congratulating San Francisco for increasing their 

diversion rate, on a per capita rate San Francisco generates more trash on a per capita 

basis than either California or Arizona as a whole. 

The other thing that is wrong with that part of the testimony is that it ignores the high 

correlation between W-T-E and recycling.’ For example, in Denmark 50% of the trash 

is used for generating heat and electricity, 40% is recycled, and less than 10% goes 

into a landfill. In the same region is Lithuania, which has no W-T-E, recycles only 

10% and landfills the rest. European countries with higher percentages of thermal 

treatment of trash have higher rates of recyclingg. In New England which does have 

W-T-E facilities, 29% percent of the trash is recycled. The Midwest and Rocky 

Mountain states do not have W-T-E facilities and their recycling rates are only 14% 

and 22% respectively”. 

Ms. Bahr at page 8, lines 1-7 indicates the “put or pay” contracts used by W-T-E 

facilities create a disincentive for recycling. Will the RPG facility use “put or 

pay” contracts? 

No. 

On page 8 lines 12 - 16 Ms. Bahr again expresses concern the facility may not 

recycle. How do you respond? 

“The State of Garbage in America, 17* Nationwide Survey of MSW Management in the U.S.,” Rob van 
baren, Nickolas Themelis and Nora Goldstein, BioCycle Journal, Oct. 2010, 
n;vw.wtert.ordsofos/sog20 1 O.pdf 
See “Materials and Energy Recovery in the U.S., New York and California”, Dr. Nickolas Themelis (2009); 

ittp ://www. seas .columb ia. edu/earth/wtert/globalwte-US. html . 

Id. 

Id. 
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To suggest the project would incur several million dollars in capital cost for a MRF, 

include recycle personnel in its job forecasts, and then bypass anthropogenic material 

through the MRF, thereby reducing the biogenic fuel content it must report, likely 

resulting in a reduction in allowed REC's, is absurd. 

On page 8 Mr. Morris discusses the benefits about recycling. Can you comment 

on that? 

The Phoenix area already has recycling programs in place. Material that residents 

place in the "blue" or "yellow" recycle bin goes to one of the existing MRFs. The 

RPG W-T-E Plant will receive trash that residents place in the "black" bin. The RPG 

W-T-E Plant will have a MRF on the front end that removes recyclable material from 

what would have gone to a landfill. It supplements recycling done by the residents. 

On page 13 starting at line 22, Dr. Morris indicates the plant will only recycle 

metals and that you claim the incoming MSW will contain 25% metals. Is that 

correct? 

No, it is not correct. The idea that the incoming MSW will have 25% metals is 

ridiculous. The premise of this testimony is that the plant will not have a front end 

MRF and that it will be a mass bum facility. That premise is wrong which is why so 

much of his testimony is irrelevant. We did an analysis of the trash that was destined 

for landfill. From that analysis we estimated up to 25% could be recycled. That is 

why we are basing the design of the plant on 500 tons per day of incoming trash with a 

front-end MRF that removes the material as recyclable. 

Dr. Morris is wrong to say that we will only remove metals. The front-end MRF will 

be designed to remove recyclable plastics, paper, cardboard, glass, aluminum, ferrous 

%e: 1902-000-0000-0000; Desc: Rebuttal Testimony - Ron Blendu 11-6-11); Do&: 109151~2 
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metals, and non-ferrous metals. The MRF will also be able to safeguard against 

material that should not have been put in the trash to begin with such as batteries or 

tires. 

At the top of page 4 of her testimony, Ms. CeIIarius suggests that there is much 

“green waste” currently landfilled that could instead be composted. Dr. Morris 

also discussed recycling of green waste. Have you considered composting of 

“green waste” ? 

I am not opposed to composting. Also, as reflected on Exhibit RB-6, on October 12, 

20 1 1 , two young men, brothers and employees of the composting facility in Lamont, 

California, were overcome by hydrogen sulfide gas produced by the process and lost 

their lives while attempting routine cleaning of a confined space. However, 

composting waste is acted upon by few. Therefore, practical problems and pollution 

control issues still must be addressed to build and operate such a facility. 

To begin with, if an entity in the Phoenix area was interested in going into the 

composting business, the first thing that would need to be done would be to add a third 

collection bin and system so that green waste could be segregated and picked up 

separately. Some areas elsewhere do this, but I am unaware of such efforts in the 

Phoenix area. The second thing that needs to be considered piling up huge quantities 

of organic matter for composting or accelerated decay is not the same as leaving grass 

clippings on the lawn. Composting produces methane, nitrous oxide, hydrogen 

sulfide, ammonia, other gases and leachate. The composting facility would have to be 

built such that compost is enclosed and methane captured and that adds costs which is 

one of the impediments to large scale composting. Third, it would be necessary to 

deal with the concern for contaminates that make the compost unsuitable for use. 
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I visited state of the art composting facilities in Germany that accelerate composting, 

collect and bum the gas for power. These facilities are still required to landfill non- 

compostable material. In Payette, Idaho, the county runs a green waste composting 

operation. It receives brush, shrubs, tree limbs, etc. grinds the material and layers it. 

Agricultural juices from onion and potato producers are added to increase moisture 

and speed decomposition. However, in spite of all this work, the compost can’t be 

given away due to contaminants that invariably get included. 

The staff writer from the Bakersfield Californian observes that because of the 

passionate support from certain groups, the realities of endeavors like composting get 

glossed over and tend to get a “free pass” from regulatory groups. Exhibit RB-6. If the 

Lamont facility had been subjected to the same scrutiny and regulatory controls as a 

landfill or W-T-E facility those two young California men may still be alive. 

Do you have any other comments regarding this portion of Dr. Morris’ 

testimony? 

Dr. Morris’ testimony is largely a discussion about how we should do more to 

conserve resources and recycle waste. We agree with that premise. The RPG W-T-E 

Plant is not intended to and will not address the issue about how much resources 

residents will use. Instead it will address the recycling issue by overlaying a level of 

recycling of waste that would otherwise be dumped in a landfill, as well as generate 

energy from non-recyclable waste that otherwise would be placed in a landfill today. 

On page 14, starting at line 39, Dr. Morris suggests W-T-E is not a good 

alternative to landfilling. Please comment on that. 
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Again, his argument is based on the premise that if the W-T-E plant is not built, then 

magically Phoenix area waste generation will decrease and what would have gone to 

the plant will instead be composted or otherwise recycled. If the Sierra Club or any 

other organization wishes to build a composting facility, we see no conflict or 

competition with the plant we propose. There is far more waste going to the landfill 

than the W-T-E facility could handle and anything that can be done to use that waste 

as a resource is a good idea. As far as it being in conflict or competition with solar, 

again this is a false claim. There is far more electricity used in Arizona than can be 

produced by the RPG 13 MW W-T-E Plant, plus solar and wind. 

AIR QUALITY AND OTHER POLLUTION CONCERNS ARE OVERSTATED 

AND BASED ON OUTDATED AND MISAPPLIED DATA 

On page 5 line 23 - 26, Ms. Bahr says MSW produces significant amounts of 

various emissions. What is your response? 

Attached to my testimony as Exhibit RB-8 is EPA’s Air Emissions from MSW 

Combustion Facilities, as updated 7/27/20 1 1. The document also compares MS W 

emissions to other sources. The question is “what is significant”. Example, dioxin 

emissions from all US W-T-E facilities was 15 grams, or less than ‘/z oz. in 2005. In 

comparison to other sources MSW emissions overall do not appear significant. 

Further, the report contradicts Ms. Bahr on quantities of C02 emissions produced. It 

also should be kept in mind current data are derived from mass-burn technology which 

will generally be higher than a bubbling bed unit. Additionally the RPG W-T-E 

facility, as a new plant, will be subject to more stringent environmental regulations. 
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Ms. Cellarius alludes at page 2 lines 6 -7 that EPA has documented incinerators 

emit more carbon dioxide per MWH than coal fired, natural gas, or oil fired 

units. Is this correct? 

Exhibit RB-8 to my testimony includes EPA’s air emission from MSW combustion 

facilities. This data indicates carbon dioxide per megawatt hour for W-T-E facilities 

are less than coal and oil fired facilities and slightly less than gas fired units (1016 vs. 

1035 lbs. per MWH). 

On page 2 lines 7- 9 Ms. Cellarius contends W-T-E plants also emit nitrous 

oxides a substance 300 times more effective than carbon dioxide at trapping heat 

in the atmosphere. Is this accurate? 

I am surprised this claim has come up again. Nitrous oxide is not a classified pollutant 

or environmentally controlled substance. It receives attention because it is more 

potent than C02 as a greenhouse gas. Exhibit RB-9 contains an EPA report on 

Nitrous Oxide sources and emissions. From that exhibit one can calculate 

approximately 4 13 0 Tg C02 eq. are produced naturally annually and that in 2008, 

3 18.2 Tg C02 were manmade in the U. S., of that only 0.4 Tg C02 came from 

Incineration of Waste (the lowest source of manmade N20 listed) while composting 

was 4% times that. Using the EPA information referenced by Dr. Morris which is 

based on a U. N. report one ton of MSW will produce .01 tons COz eq. from N20 

(page 170) or approximately 20 pounds. Assuming at least that much N20 (if not 4 ?4 

times that through material composting) would have been generated in landfill had the 

MSW not been combusted the issue hardly seems relevant. 
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Have you reviewed the “Risks of Municipal Solid Waste Incineration: an 

Environmental Perspective” referenced by Ms. Cellarius on page 2 of her 

testimony? 

Yes. It was written 23 years ago, long before the Clean Air Act implementation. It 

precedes many/most recycling programs, and focuses on mass burn facilities that made 

no attempt at recovering metals, glass etc. before combustion. Additionally household 

availability of lead, mercury and other heavy metals has been reduced substantially by 

regulation since then. The report has no relevance to the RPG W-T-E project. 

How do you respond to Ms. Cellarius’ comment at the top of page 3 of her 

testimony that “US EPA” inventory of sources of dioxins find incinerators to be 

one of the largest source of dioxins in the home. 

Exhibit RB-8 includes EPA air emissions data from waste incinerators and reports at 

page 4 of 8, dioxin emission from waste incineration facilities, in total for the U.S. 

have dropped to 15 grams or less than ?4 oz. Frankly, EPA considers W-T-E facilities 

an insignificant source of dioxins emissions. Germany reported dioxins from home 

fireplaces were 1000 times that of its W-T-E facilities. Exhibit RB-7 contains three 

articles describing dioxins. 

At pages 11 and 12, Dr. Morris discusses pollutants. Please comment on that. 

Much of it is generalized opinions. For example, a statement is made that “solid waste 

combustion, sewage treatment, stone quarrying, marinas, and oil and coal-fired power 

plants have air pollution damages larger than their value added.” If you took that 

statement to its logical conclusion, then we should not only shut down all power 

plants that use fossil fuels, but also stop using stone for construction and shut down 
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sewage treatment plants. It sounds as though what is being proposed is to go back to 

living in the dark ages. 

The other problem with that section of his testimony is that its assumption that the 

RPG W-T-E plant will be using the technology of 30 to 40 years ago. For example, 

the Saugus plant, cited as an example, was built 35 years ago. In the intervening years 

the Clean Air Act has been put into place and amended many times. It is not valid to 

compare the technology used 35 years ago with what will be used in the RPG W-T-E 

plant. 

On page 6 starting on line 28, Dr. Morris indicates W-T-E emits 275% more 

climate changing carbon per kilowatt-hour of generated electricity than natural 

gas and 69% more than coal-fired power. Is that correct? 

No, it is not correct. He does not show how he arrived at those calculations, but as 

mentioned above he uses old data and makes the erroneous assumptions that the plant 

will be a “mass burn” facility. See Exhibit FU3-8 for the EPA’s figures which show 

greenhouse gases per megawatt of electricity from MSW to the slightly less than 

natural gas and less than half of coal. 

On page 12, line 12 Dr. Morris infers the plant will “produce large quantities of 

dioxin.” Is that correct? 

No, it is not correct. The EPA reports annual dioxin emissions from W-T-E facilities 

have dropped dramatically. For all W-T-E facilities in the US combined the total 
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dioxin toxic equivalents has gone from 18 pounds per year in 1987 to less than ‘/z oz. 

under the current EPA regulations.” 

Will ash from this facility be hazardous as claimed by Ms. Cellarius at page 3, 

lines 25-33? 

Residential MSW is classified as non-hazardous. The project will only reduce the 

volume and weight substantially. I have visited several W-T-E facilities and none 

have had their ash classified as hazardous. In many facilities ash is used as cover 

material at landfills. 

Did you investigate Ms. Cellarius claim regarding ash disposal sites having 

leachable problem? 

Yes, I have attached an EPA summary as Exhibit RB-10. 

What is your assessment of those sites? 

It appears a former incinerator ash disposal site, a landfill, a former pole preservative 

treatment site, and the former site of a fertilizedpesticide manufacture have all had 

high levels of metals and other contaminants detected in soil and in some cases 

groundwater. I cannot say this is surprising considering waste management practices 

of the times. As indicated in the Pickettville Road landfill summary, lead, acid, 

See, “Air Emissions from MSW Combustion Facilities”, at RE3-8 
ittp:/lwww.epa.~ov/wastes/nonhadmunicipavwte/airem.htm and “Questions and Answers about Dioxins”, 
U.S. Government Interagency Work Group, May 2010, 
ittp://www.fda.gov/Food/FoodSafetv/FoodContamin~tsAdulteration/ChemicalCont~inants~ioxinsPCB s/u 
:m077524.htm 
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batteries, oil, tires, PCB's, paints, etc. were all indiscriminately landfilled, generally on 

bare ground. I have never seen a 1940's vintage incinerator operate on MSW, but I 

have seen similar versions in saw mills. Frankly, if one throws batteries, arsenic, lead, 

PCB's, etc. into one of those low temperature incinerators you would expect elevated 

levels of pollutants in residual ash. Today, with dry scrubbers which not only remove 

DKT NO. E-01750A-10-0453 

this material from the flue gas stream but chemically binds it so it will not leach from 

the ash, these pollutants are not detected by ongoing monitoring in modem facilities. 

With this type of material it makes little difference whether it was incinerated or not as 

to whether it pollutes the environment. It has been nearly 50 years since the 

Jacksonville ash site closed. Had that same material simply been deposited there as 

was the practice then, there would have 50 years of decomposition and methane 

generation and the material would have largely decomposed to ash anyway. 

Dr. Morris, at page 15, line 2, claims 25% of the material going into the W-T-E 

plant will be ash. Is that correct? 

No. Ash content from trash combustion is typically 5% by volume and 10% by weight 

of the trash fed to the combustor. Because of the front-end MRF, the ash content at 

our facility will be even lower when measured as a percentage of the trash coming into 

the facility. 

On page 15, line 10 Dr. Morris states the "dangers of incineration are widely 

known and have greatly influenced the public's assessment." Please comment on 

this. 

This is a circular argument. In recent years some organizations have been making 

inaccurate claims about W-T-E plants and have been trying to scare the public. In 
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particular they like to cherry-pick items from old plants built before the Clean Air Act. 

The EPA now has very strict and specific rules for W-T-E plants which addresses the 

concerns as more hlly discussed in Mr. Estes’ testimony. However, that has not 

stopped these organizations from continuing to try to scare the public. Thus after 

DKT NO. E-01750A-10-0453 

scaring the public, they say that the public is against W-T-E plants and they should be 

banned. It is circular logic. 

On page 15, starting at line 23 Dr. Morris indicates Europe’s W-T-E experience is 

irrelevant to Arizona. 

Dr. Morris suggests that W-T-E is appropriate only where there is less reliance on 

landfills and stricter policies on disposing of biodegradable waste in landfills and 

ensuring more recycling. I struggled with the logic. First, the ban on landfilling 

How do you respond? 

biodegradable waste undercuts his previous arguments that it is better to dump 

biodegradable waste into a landfill than to use it to make electricity in a W-T-E plant. 

Additionally, it is the extensive use of landfilling in the United States that creates the 

need for W-T-E plants. 

We believe that Europe has better policies regarding waste management than many 

localities in the USA. Consequently we can learn fiom those policies and improve our 

own practices. The overall waste management policies in Europe are similar to those 

advocating the EPA. The RPG W-T-E facility will help Arizona in efforts to both 

improve waste management practices and achieve low cost renewable energy goals in 

the process. 
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GOOD CAUSE HAS BEEN DEMONSTRATED FOR A WAIVER 

How do you respond to Sierra Club’s contention that MEC has not shown “good 

cause” for a waiver of the REST Rules? 

Arizona’s Renewable Energy program is intended to reduce reliance on fossil fuels to 

meet energy demands and make sound environmental decisions such as reducing 

greenhouse gas emissions. It is not intended to be a mandate to rely only on wind and 

Solar power generation which is Sierra Club’s basic intent. The proposed W-T-E 

project meets the two basic objectives of reducing use of fossil fuels and improving 

environmental emissions but has added benefits of increasing recycle rates, reducing 

emissions, reduction of landfill dependency and is less costly than other forms of 

renewable power. In addition, the construction and operation of the RPG W-T-E plant 

will create jobs and be a boost to the economy at a time when such activity is 

desperately needed. The Application, the Staff Report and the testimony presented to 

the Commission, including without limitation, the articles included as Exhibits A-3, A- 

6 (previously admitted) and RB- 1 lcumulatively demonstrate that there is good cause 

to allow the energy from the W G  W-T-E facility to receive renewable energy credits. 

On page 13, starting at line 30, Dr. Morris asserts that your job creation 

estimates are misleading because the plant will not employ workers to do sorting. 

Is that correct? 

Those statements are wrong. Dr. Morris again disregards the personnel in the MRF. I 

have over 30 years’ experience in power plant operation. Dr. Morris does not. 
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CONCLUSION 

The Sierra Club has leveled numerous objections to the RPG plant. Do you have 

any closing thoughts? 

Yes. The Sierra Club was founded more than a hundred years ago in the last part of 

the 1 9th century. John Muir was the president until his death in 19 14. The work of 

John Muir and the Sierra Club are the principle reason why the Sierra Nevadas in 

California are one of the premier destinations for people who want to enjoy nature as it 

has been from time immoral. It was in large part due to the work of John Muir and the 

Sierra Club that Teddy Roosevelt created the National Park system that is enjoyed by 

millions of people today. I, and the rest of our group, appreciate the work of people 

who strive to preserve and protect the public well-being. However, sometimes in their 

zeal to achieve the overall objectives, the practicalities and realities of the current 

situation become lost or ignored. I think this is one of those times. 

RPG supports many of the concepts advocated by the Sierra Club, such as recycling, 

reuse, composting and its potential for use as a renewable resource. However, the 

rather indiscriminate accumulation of organic material for enhanced decay is not 

superior to either landfill or W-T-E as tragically demonstrated at Lamont, CA. 

RPG is not against generating electricity from solar power. In fact, the engineering 

consulting company that RPG has engaged spent considerable pro-bono time trying to 

find a way to economically use solar to generate electricity in Guam. At present Guam 

depends entirely on oil to generate electricity. 

On the other hand, the realities of today cannot be ignored. Developing countries are 

seeing a marked increase in solid waste generation per capita. Wind and solar power 

alone are not going to meet all of Arizona’s need for power. We are digging holes in 

remote locations and extracting fossil fuels while digging holes locally and burying an 
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alternate source of energy. The definition of renewable is defined in varying manners 

by different governing agencies. Despite the rhetoric and often-times contradictory 

estimates of environmental impacts, MSW is going to be produced, disposed of, and 

replaced for the foreseeable future, especially in areas where land is still available for 

landfilling in large quantities and at reasonable prices. The majority of the world 

community has concluded W-T-E is a safe, effective, and proven way to dispose of an 

ongoing waster generation problem while at the same time making incremental 

improvements to our environment and reducing the dependence on fossil fuels. 

The Commission was correct in issuing Decision No. 72500 dated July 25,201 1. The 

prefiled testimony is merely a restatement of the same arguments the Commission has 

duly considered and rejected. The record supported that Decision when issued. There 

was no violation of due process, since the Sierra Club had no right to hearing in the 

first instance. The record now contains even more support for Decision No. 72500 

now. I respectfully ask the Commission affirm the Decision. 

Does this conclude your testimony? 

Yes. 
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RONALD D. BLENDU 
1015 W. 6'h Street 

Weiser, Idaho 83672 

Ronald Blendu is the owner and Chief Executive Officer of Anchor Enterprises, Inc. a 
project development and technical support company formed in 1995. His experience 
includes permitting, plant design, economic modeling, project finance, plant 
assessments, plant operations and fuel procurement. He has developed power sales 
and construction contracts and provided oversight of design and implementation of 
electrical interconnection and transmission lines. 

From 1989 until 1997 Mr. Blendu was a partner in Rosebud Enterprises Inc. and its 
affiliates. Mr. Blendu served as President of Rosebud Operating Services that had 
oversight of a 35 MW waste coal project with Bechtel and Pacific Gas and Electric as 
Limited Partners and operated a 55MW waste petroleum coke plant with Exxon as 
Limited Partner. Both projects used fluidized bed combustor technology and Mr. Blendu 
was instrumental in getting both fuels classified as wastes for purposes of tax exempt 
Bond financing. He served as the technical representative for marketing $1 20million 
dollars worth of tax-exempt bonds by Morgan Stanley. During this time he appeared 
before several State Public Utilities Commissions and obtained permits for the operation 
and disposal of solid and waste water streams for both projects. 

During the period 1983 until 1989 Mr. Blendu was employed by Ultrasystems Inc. a 500 
employee, engineering and project development company. He was part of a core group 
that developed a plant operations company. He also served as owner's representative 
as projects were developed and became joint ventures. Partner companies included 
Pacific Lighting, Combustion Engineering, and Baltimore Gas and Electric. Mr. Blendu 
had oversight of up to 12 projects in the 10 - 35 MW range. Technologies included 
stoker boilers, bubbling bed and circulating fluidized beds. Fuels included coal, waste 
coal, agricultural waste, forest residue, and sawmill waste. 

During this period Mr. Blendu served as General Manager in starting up Maine 
Power Services a joint Venture operating company owned by Ultrapower and 
Babcox and Wilcox. 

Mr. Blendu was employed by Proctor and Gamble from 1970 until 1983. H e  had various 
plant and project management assignments. He became Steam, Power, and Utilities 
Manager for a 3 mill, 2000 employee paper mill complex. 

Mr. Blendu served with distinction in the United States Coast Guard from 1966 through 
1970. He was given command of two separate patrol boats in the 90 foot range and 
earned 12 medals and citations. 
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In determining the sources to include under a greenhouse gas emissions cap, policymakers should evaluate the complete 
lifecycle of the source. Sources that reduce greenhouse gases over their lifecycle should be encouraged rather than regu- 
lated. Applying a lifecycle analysis to waste-to-energy facilities demonstrates that they are net reducers of greenhouse 
gases and should be treated accordingly under any policy to regplate Beenhouse gas emissions. Crafting a climate policy 
that recognizes the benefits of waste-to-energy will have the desired effect of providing incentives to renewable energy 
sources that minimize greenhouse gases and promote energy independence and fuel diversiq. Waste-to-energy facilities 
should quaLify as sources o f  offsets in any climate change program and be excluded as a source regulated under a cap. 

Waste-ta-Energy Rusks 
Waste-to-energy facilities generate elcctncity and steam using municipal solid waste as the primzuy fuel sowce. The fa- 
cilitics burn waste in specidly designed boilers to  ensure complete combustion and employ modern pollution control 
equipment to scrub emissions. 

The r-csult i s  clean, renewable energy. Nationwide, 87 waste-to-energy plauts supply about 2,500 megawatts of generating 
capacity to the grid. These plants divert approximately 90,000 tons of waste each day from landfills, generating nearly 17 
billioti kilowa1.t hours of electricity pcr ycar. This is enough to meet the electricity needs of almost two million homes and 
represents nearly 20 pcrcent of all non-hydIo renewable electricity generation in the US. To put this in context, it would 
take 7.8 inillion tons of coal to produce the same amouiit of  elechicily froin a coal-fiied power plaut. Additionally, waste- 
to-energy plants generally operate in or near metropolitan areas, increasing transmission efficiency and improving distribu- 
tion bottlenecks. 

Cimently, wastc-to encrgy facilitics 1 x 0 ~ ~ ~ s  only 8 pciccnt of the rnunrupal solid waste produced in tlic U S each year. 
This largely untapped rosource of ieadily-availal~le biomass docs not rcqiiue lage-scale conveision of arable land or diver- 
sion of compostdble mdtenals. 

Waste-to-Energy Reduces Greenhome Gases and Should 6e Eizcnuruged 
Although waste-to-energy facilities emit ( 3 3 2  as part of their process, they achieve a nct rcriuction of greenhouse gas emis- 
sions over their lifecycle and should not be covered under an emissions cap. 

Waste-to-energy emits two types o f  C02:  biogenic and anthropogenic. Most orthe emissions (67%) are biogenic. These 
emissions result from the combustion of biomass, which is already part of the Earth's natural carbon cycle -the plants and 
trees that make up the paper, food, and other biogenic waqte remove COZ froin the air while they are growing, which is 
returned to the air when this matelid is burned at a waste-to-energy facility. Because they are part of the natural carbon 
cycle, greenhouse gas policies should not seek to regulate these enlissions. 

The remaining COz emissions are anthropogenic. They come from man-made substances i n  the waste that is combusted, 
such as unrecyclable plastics and synthetic rubbers. Despite these emissions, waste-to-energy facilities more than offset 
these emissions through three separate mechanisms. 
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by generating electrical power or stearn, waste-to-energy avoids C 0 2  emissions from 
fossil fiel-based electrical generation; 
the waste-to-energy combustion process eliminates the methane emissions that would 
have occurred if the waste was placed in a landfill; and 
the recovery of metals fiom municipal solid waste by waste-to-energy facilities is more 
energy efficient than the production of metals from raw materials. 

As a result of these mechanisms, waste-to-energy produces electricity at a net emission rate of negative 3,636 Ibs of COz/ 
MWh. In other words, on a lifecycle basis, for eveiy ton of trash burned at a waste-to-ena-gy plant, approximately one ton 
of C02  equivalents is reduced. 

Climate change policies that only look at the end of the stack may inadvertently include net reducers like waste-to-energy 
facilities. This would unnecessarily penalize facilities that provide climate change benefits and would be inconsistent with 
state and regional greenhouse gas programs like the Regional Greenhouse Gas Initiative (RGGI), which exclude waste-to- 
energy facilities from the definition of covered sources. It would also be inconsistent with international carbon regimes. 
For example, the Clean Development Mechanism established under the Kyoto Protocol accords waste-to-energy projects 
offset status for displacing fossil fuel-fired electricity generation and eliminating methane production Erom landfills. Any 
federal climate change program should similarly recognize waste-to-energy as an important tool to meet greenhouse gas 
reduction goals and should treat waste-to-energy as a renewable energy source and an eligible offset project category, 

Retiewable Eiiergy Policies Sliould Promofe Waste-to-Energy Facilities 
Federal, state, and local governments have enacted a variety of laws that recognize waste-to-energy as a renewable energy 
source. At the federal level, waste-to-energy has been recognized as an important source of renewable energy since the 
inception of the industry over 30 years ago. The Federal Power Act, the Public Utility Regulatory Policy Act (PURPA), 
the Biomass Research and Development Act of 2000, the Pacific Noi-thwest Power Planning and Conservation Act, the 
Internal Revenue Code, the Energy Policy Act of 2005, Executive Order 13 123, and Federal Enern  Regulatory Commis- 
sion regulations all recognize waste-to-energy 
as a renewable source of energy. Most re- 
cently, the Emergency Economic Stabilization 
Act, also recognized waste-to-energy as a re- 
newable energy source by providing a two- 
year extension of the renewable energy pro- 
duction tax credit for waste-to-energy facili- 
ties and other renewable sources. 

Policies aiming to increase renewable energy 
production (production tax credit or renewable 
energy standard) and reduce greenhouse gas 
emissions (cap-and-trade) should rely on 
waste-to-energy to assist in these efforts. In- 
creased use of waste-to-energy will help pro- 
mote energy independence, reduce depend- 
ence on fossil kels, and reduce greenhouse 
gas emissions. Tn conclusion, it is essential 
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that any future climate and renewable policies continue to encourage the development and operation of waste-to-energy 
facilities. 
For mow infomalion, please confact Ted Michaels, Pwsident of the Energy Recovely Council, a t  202-461-6240 or 
tmichaels@ene~,~r,ecol,erycoul.lcil. org. 
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The Call For Papers for the 20th Annual North h e l i c ; n  Waste-to-Energ Conferince is ou t  NAWEC 20 will 
tekf: place Aprii23-25, 20'12 in Podand. ME. Don't miss !his opponuniiyio r e a d  the largest specialtygioup of 
p:ofessionzls in No* h ier ica  dealing with municipal waste-loeiiergy. iombusiion engineering SCI~JIICB, and 
eveiging waste convers:on & prccesaing technclogles. .&siracts are bcing sought on the follo*n'ing owgzrcimig 
topics. MGndng \~as!e-io-Enemy~rouyh Research and Technology, Viias!e-to-Erier~yContrdcis and 
De\nclopinent IniSatks ,  Waste-to-Energy as Pe13 of Sushnable Waste Managem enr, and lir?p:oMng 'A/asi.e-lo- 

un5.WI zbstra-acb m u s t b e  submitted online b y N o \ e m b ~ r  7,20i  1. The abstract submittal 

xg for uodates on the opening eftlie website. 
s cunenll. being deuelopsd and will be open soon lo acccrpt p u r  submilid. Please d s i t  

"The Energy Kecomy Coma1 applauds the decision of the A d i E c t  oithe Capitol and the Committee on Mouse 
Administiation to send Congress' non-recyciable waste to waste-to-eiiergyi2cilities. Eyrely;og on wzsie-lo- 
energy, Congress will save k p a p r s  lens ofhousarids of dollas.  reduce the Capitool's greenhouse gas 
eniissicns. increase !he region's supply of reneweble energyand reduce dependence on Iandfilling.'~fas:~-io- 
energy i s  recugnizcd around the world as 2 rene\vabie, lowemission power sowce and ii stjstzinable wssk 
miinagemen1 tool. It also proddas i i iuusands  oiwellpayng, clean energyjobs %at can? be evodec. If is 
tx t ren ;e lymmurn~ in~ to see Congress s b n d  behind&is iecnrdogyin a uipanisan way. Ourindtistrylooks 
forward to corifnuina io suppanlocal jobs While provid!i?g c1ean.aiiordable powerforffie region.' 

ERC h a s  elied upon ?he data published byBioCyWCoiimbia Uniieniiyin its biannual E 
i;iiierica,which r d i s  on data Eporled bys tzh  sgeodes. ERC'S cornmenh are intended to d k  EPAto 
reporting-based d&. In addition, ERC recommends thatthey begin :o track all tpes  ofwaste, no1 jus: t.adit'oliai 
municipal solid w a s ~ s .  



Friday, s p t e m b e r  9, 2011 12:O 

l%e tienncpifl Energy R$covqi Cerirei (HEFC] has  received a Vdast?-:o-Energy Excellence Award a i  the Gold 
ledel from the  Solid Wasre Psscciation of Nodi  Awei-isa (S'NANP.). SWI.NA's Exdierice Awards Program 
recognizes outstandiiigi solid waste progiams and facilities that adcance lhe practice of emiionmen:aIlyand 
economically sound 6ciid waste mar;agerneni HERC. iocated in downicvm Mnneapolis, proddes reliable, 
renewable eiectricityththet is soid to %el Energyand steam :hat supplies @e dovintown disLridenergysyslem 
and Target Fieid. HERC is owned by Hennepin C o u n ~ a n d  operated by CovlYnta Energy. To earn the award, 
HERC was judged on a wide mrielyoicriteria, includintl engineering s n d  technoiogy, operatiooal performance 
am' efficiency, endiontnznial compliance, aesiheks, other recyiing wid solid viaste managemant programs in 
&e county, pubfic relatiofis and edumtion, and innovation and creauGty. HERC is  situated in a unique and highly 
\rsible liman location. Wid? ;he construdon o f i q i e t  Fieid. new light rail. n r n m t k r  rail a d  other mass transit 
projecls, and residential and commercial redeiRlopment efforts, tile neighborhood around the HERC has 
changed significanifysince operations began more &an 21) years ago. Tht muowhas also worked with 
coinmuniP$partners to ensure that HERC continues to be a good neighborand an inteqal part ofdowntown 
rede\.eiupment 

a 
The Govenxnent of Grenada (GcG) In:oiigh the  Grenada Solid Waste Management hthori?) (i;s\h'EMA) iti'iks 
submissions of expression of irnei-est to establish a wasle-to-energyfaulit)ion tha island of Grenada. G S V W i s  
responsibie forthe coliecric? of domestic 6iiiid wasb IhmughouiGrenada. A2009 studythat emmined options 
for wasb disposal. among other Wings in Grenada, gave support io a waste-h-ene:gylhrust Interested p a ~ e s  
maycons:der and submit anyapptmpriaie tednologyand anycon1n;ercial arrangement within ihe confines of 
existing policy and legislation. The l zn ture  will include researching, sourcing, constwctioii, instaiiation 2nd 
cornrnissioniiig of a suibble and appropriate waste tG fnergytedirioiogyin Grenada as a me31is ofe*xtivP_ly 
dealing rvitli -,ppiiczhle frxiions ofihe rnur4dpal sdid waste sLre2m.The GoGwishes IO ham an operational 
waste to eneigyfauiibbythe four81 quarter of2015 and intends b choose a suitable waste io energypar tqer  by 

acer of2012. For lnore informabon on how io submit a n  epression of interest, please tk i t :  



iiiith i h e  majority of hmcrica's energy currently being produced by fossil fuel-ftred power plants, the  
steam and renewable electricity genera ted  by the  nation's 87 waste-to-energy plants a r e  vatua ble 
commodities. T h e s e  waste-to-energy fzcilities have  a power generating capacity of nearly 2,700 
megawatts  of clean etectricity. Unlike other types of renewable resources ,  waste-to-energy is 
considered base load power that opera tes  24 hours per day, 365 days per  year.  As a result, t h e s e ,  
facilities refia bly gene ra t e  approximately 17 biftion kilowatt hours of electricity per  y e a r - e n o u g h  
power approximately 2 million American homes.  This accounts  for- nearly 20 percent of ail renewabte 
electricity generation in the United S ta tes .  

Today's waste-to-energy plants a r e  highly efficient power planks 
that utilize municipal solid waste as their fuel rather than coal, oil 
-3r natural gas. Far  better than expending energy to explore, 
-ecover, process  a n d  transport the  fuel frGm sane distant source, 
Naste-to-energy plants fitid value in what  others consider 
p rbage .  VVaste-to-energy piants recover t he  thermal energy 
mntained in t h e  trash in highly efficient boilers that genera te  
;team that can then be sold directly to industrial customers ,  or 
ised on-stte to drive turbines far electricity production. 

Naste-to-energy meets t he  two basic criteria far establishing what a renewable enerqy resource is- 
ts fuel SQUTCL~ (trash) is sustainabfe and indiger;ous Waste-to -energy facilities recover valuable 
mergy from trash alter efforts to "reduce, reuse,  and recycle" have  been  I ixplernented by households  
trid local governments. 

lie renewable eleciricity produced at these facilities is so valuable that Congress included waste-to- 
mergy in !he Section 45 Prodciciron Tax Credit io encourage development of waste-io energy atad 
ither rerrewabie technologies 

'urthermore, waste-ts-energy has been recognized as  i-enewa bie in federal law more than 30 years.  
Mutes that define waste-to-energy a s  renewable include: 

howing that waste-to-energy can  help lead the way to a cleaner,  more  energy independent future, 
ie Davos Report, produced by the  World Economic Forum in 2009, cited waste-to-energy among  
ght  emerging "green" technologies that can help reduce greenhouse gases and c h a n g e  the world's 
?erg y coiisu rn ption pat term.  



Energy  Provisions of t h e  Amer ican R e c o v e r y a n d  R e i n v e s t m e n t  Act of 2009 

FS200~lO,April2009 
(Clarified statulorylanguage in Section 1142,5/13109) 

The A-nerican Recomryand ReinvestmentPdof2OOS (ARRA)proUdes energyincentivzs for both individuals and 
businesses. 

Here are some ofthe keyenergyprokklons in ARRAthatmayimpadtamaprs: 

Rrsldential Energy Property Credlt (Seciion 1121 j: The new law increases the energytaxcreditfor homeowners 
who make energy ef!iclentimprovements to theiressting homes. The new law increases the credit rate to 30 
percent ofthe cost ofall qualif$ng improvlments and raises h e  maxmum creditlimilto$1,500 iorimprowments 
plar;sd in s e n k e  in 2009 and 201 0. 

The credit applies to improvements such as adding insulation. energyeffidentefieerior windows and eneqyrfficient 
heating and air conditioning systems. 

Aaimilarcreditwas auaiiablefoi 2007, but was not availablein 2008. Homeowners should beawarethztthe 
standards in the new law are higher than the standards forthe uedit thatwas available in 2007 for products that 
quaiifyas 'energyemdenr for purposes ofhis taxcredit The IRS has issued allidancs that will allow 
manufachrreffi to certifythattheir products meetthese new standards. 

Until the gu idam is released, homeowners generally maycontinue io relyon manufacbreffi' certiiintions h a t  
were prodded under the old guidance. For ederior windows and s y i g h k ,  homeowners maymnbnue to rely on 
Energysfarlabels in determining whether propertypuchased before June 1,2009, qualifies for the credit 
&nufactureis should not continue to prodde certifications for propertythat fails to meet the new standards. 

Residential Energy Wicienl Propartycrcdit (Section 1122): This nonrefundable energytaxcredit will help 
indiedual tawaprs payforqualified residential alternative energyequipment. such as solar hot water heateis. 
geothermal heat pumps and wind turblnes.The new law removes some ofthe preUousiyimposed masmum 
amounts and allows b r a  credit equai to 30 percent oftha cost ofqualified property. See Notice 09-41. 

Plug-in Electric Drive Vehicle Credit (section 1141): The new law modifies the creditfor qualified plugin elecinc 
driw vehicles purchased after Dec. 31,2009. To qualiv, =hides must h e  newiypurchased, have four or more 
wheels, have a gross vehideweightieting ofiees than 14,000 pounds, and draw propulsion using a banerywith at 
Ieastfourkllowatf houffi thatcan be recharged from an ehtemal source ofelechicity. The minimum amount offfie 
creditfor qualified plug-In electric diive vehicles is $2,500 and the aedittops out at$7,500, depending on the baltery 
capacity. The full amountoithe creditwill be reduced with resped to a manufactureh vehicles after the 
manufacbrerhas sold atleast 200,000 mhicies. 

PIugln Be&itric Vehicle Credit (Section 1142): The new law also creates a special iaxcr.rsdi:for two Mea of plug-in 
vehicles-certain lowspeedelectricvehides and two-arlhretwheeled vahides.The amountofthe creditis 10 
percentoftha costofthevehicle.uploa m a ~ m u m  credilof$2.5DOforpurchases madeafkrfeb. 17.2009. and 
before Jan. 1, 2012. To qualiiy, a vehide must be either a low speed vehicle propelled byan elecbic motor that 
draws elechidtyfmm a batferywith a capaciiyof4 kiiowall hours or more or be a twc- orhree-wheeled vehicle 
propelled byan electtkmotorthatdraws electricityfrom a batierywith the capadtyof 2.5 kilowat hours.Atamap.er 
maynotd im h is  creditifthe plug-in eiectricdriw vehicle creditis allowable. 

Conversion Krts (Section 1143): The new law also provided a taxcreditfor plug-in elechic driw cnnvemion kits. The 
credit is equal to 10 percent of the ws1 of wnvzrting a vehicle la a qualified plug-in eledn-c driw mo to r~h ic le  and 
placed inseniceaflerFeb. 17,2009.Themadmum amountofthw creditis W.000. Thecreditdoes nolapplyto 
convarsions made afler Dec. 31,2011.Ataxpayarmayclaim this credit even ifthe taqmyxdaimed a hgr id  vehicle 
credit forthe same =hide in an eailieryear. 

Treatment of Alternative Motor Vehicle Credt as a Personal Credtf Allawed Against AMT (Section 1144): SBrting 
in 2009, the new law allows the Wtematiw MotorVehide Credit, including h e  hxcredit for purchasing hqbrid 

vehicles, to be applied against the Alternative Mnimum Tax Prior to the new law, the Ntemative Motor Vehide Credit 
could n d b e u s e d t o o f f s e t ~ e A . T h l s  meansthecreditcouldnotbe takenifatawayerowed N o r w a s  reduced 
forsome taxpayers who did notowe AW 

New Clean Renewable EntrgyBonds (Section Ill I) :  The new law increases the smountoffunds mailable to 
issue ne*' dean renewable energybonds fiom the one-time nibional limit ofSBOO million to $2.4 billion, These 
qualiiied taxcredit bonds can be issued to finance cerbin types of faolities that generate elect ici iyhm renewable 
sources (forerampie, wind and solar). 

Qualified Energy Conservation Bonds (Sedion 11 12): The new law increases the amount offunds a'milable to 
issue qualified energymnsemtion bonds from the onetime national limilof$800 million to $3.2 billion.These 
qualified taxcredit bonds can be issued to finance governmental programs lo reduce greenhouse gas emissions 
and other wnservation D U ~ O S E S .  

Menslon of Renewablc Energy ProductitionTax Credit (Section 110l):The new law generally exknds the 
"eligibilitydates" ora taxcredit for facilities producing ele&&fmm wind, closed-loop biomass, open-loop 
biomass, geothermal energy, municipal soiid waste, qualified hydropower and marine and hyhkinetic renewable 
enemy. The new law eztends the 'placed in service dale" forwind facilities to Dec 31,2012. Forthe otherfacilities, 
the placed-in-service date was e?$.endedtum December 31.2010 (DecPmberB1.2011 in the case ofmarine and 
hydrokinetic renewable energyfadlities) to Dec. 31,2013. 

a c t i o n  ofhvcstmtnt Credit in Ucu of Production Credit (Section 11 02): Businesses who place iri s&ce 
facilities thatproduce electicityfrom wind and Some othhar renewable resourczs after Dec31,2008 can choose 
eiberthe enetgyin\t?stmenttaxcredif which genemJJypmddes a 30 percentiax~~ditforininvestmenb in energy 
projects or the produdon taxcredit whir+ can provide a credit of up to 2.1 cent5 perkilowafi-hour iorelecL6city 
produced from renewable sources. Abusiness may not daim both credits forthe same facility. 

Repeal of Certain Umlts on Business Credlts for Rencwahlc Energy Propcrty (Secbon 1103): The new law 
repeals the $4,000 limit on the 30 percent taxcredit for small wind enetgypropertyand the limitation on property 
financed by subsidized snergyfinandng. The repeal applies to propertyplaced in senke after Dec. 31,2008. 

Coordination With Renewable Energy e a &  (Section 1104): Business taqa)en also can applyfora grant instead 
ofdaiming either the eneqyinvestnenttaxaeditorthe renewable energyproduction taxcredit for propefyplaced in 
seM'cein2009or2010, Insomecases,ifcanstruction beginsin2009or2010,thegrantcanbedaimedforenergy 
invzstmentcredit propertyplaced in service through 2016. and forquaiified renewable energyfaalities, the grant is 
30 percentofthe investmentin the faciiityandthe propertymust be placed in service before 2014 (20136rwind 
faalities). 

Temprarylncrease in Dedit for AKemafive Fuel Vehicle Refueling Propsriy (Sedion 1123): The new law 
modifies the credit rate and limit amounts for propertyplaced in sen& in 2009 and 2010. Qualified property (other 

' 
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Among the greatest ironies of President Barack Obama's environmental policies is his federal budget proposal to "cap- 
and-trade" greenhouse gas emissions. The plan would roughly double electricity rates nationwide. It would weigh heavily 
on businesses during the worst recession since World War II. The irony stems from Obama's oft-repeated promise on the 
campaign trail not to raise taxes on American families earning less than $250,000 annually. Indeed, "cap-and-trade" might 
be better termed "cap-and-tax" for the crushing tax impact it will have on Americans. 

1-he American Recovery and Reinvestment Act ( A R M )  and the proposed 2010 federal budget promote many potential 
"clean" and "renewable energy" projects. However, they ignore one of the most economical and environmentally friendly 
vdays of improving energy efficiency and cutting carbon emissions: harnessing the potential energy of trash. 

"a ste-ta-En E! rgy 

In 2006, the state of California enacted a "Roadmap for the Development of Biomass" to increase wind, solar, and 
iomass projects-and to eventually extract 22 percent of its energy feeds from urban waste. The same year, the Los 
4ngeles City Council unanimously voted to replace citywide garbage disposal with waste-to-energy (WTE) by 201 6. The 
~ o a l  is to improve energy efficiency and eliminate the high costs and poilution from trash transports. 

The federal government, the District of Columbia, and at least 11 states now include waste-to-energy on their lists of 
liable, renewable energy resources, according to Ted Michaels of Washington, D.C.'s Energy Resource Council. Yet, the 
Jnitcd States lags the rest of the world in WTE development. Of more than 600 staie-of-lhe-art WTE plants worldwide, 
mly 90 operate in the US.  Waste-to-energy plants like those in Cape Cod, MA, Palm Beach, FL, and Hempstead and 
3nondaga County, NY, prove that municipal and solid wastes can serve as significant and effective biomass energy 
;ources, generating clean dectrical energy. 

t i  total, American WTE plants generate 2.800 megawatts of elecli-icity annually, saving 1 ..I billion gallons of fuel oil. That's 
iquivalent to current U.S. geothermal energy produclion, and far rnore than wind and solar energy, according to Columbia 
Jn iv ersity Professor Nicholas Them elis. 

Jntapped Potential 

-tic U.S. could recover much more energy from trash. Some 300 million Americans generate nearly 1.4 billion pounds of 
nunicipal solid waste daily, more than 500 billion pounds annually. From that supply of residential waste alone, the US. 
:auld more than septuple its waste-produced energy to 21,000 megawatts of electricity per year. That could save nearly 
14 billion gallons of fuel oil. Add industrial and agricultural wastes, and total US.  energy gains could skyrocket 

So far, Europe is far ahead. By late 2005, European WTE plants generated sufficient energy to supply 27 million people a 
ear with electricity -or to heat 13 million homes, reports Dr. Ella Stengler, Managing Director of the Brussels-based 
:onfederation of European Waste-to-Energy Plants. 

$y 2006, Holland generated 14.3 percent of its renewable energy from waste, Belgium 13.3 percent, Denmark 12.5 
iercent, and Germany 7.5 percent. Germany has since further enhanced its WTE program to include agricultural and 
?dustrial waste. In fact, Germany now recycles 60 percent of its municipal solid waste at 72 plants despite having cut 
lverall waste production by more than one f ~ t h  since 2002. 

Jnexpected Enemies 

iurprisingly, a huge roadblock to WTE in the U.S. stems from opposition from local, state, national, and global 
wkonmental organizations like the New York Public Interest Research Group (NYPIRG), the Sierra Club, and the Global 
illiance for Incinerator Alternatives (GAIA). Even some government officials reportedly oppose WTE, including New York 
eputy envirorimental secretary Judith Enck, a former NYPlRG activist and a potential presidential pick to serve as a 
2gional administrator for the Environmental Protection Agency (€PA). 



These and other opponents believe that W E  plants could eliminate incentives to recycle. Citing obsolete data, they also 
erroneously assert that WTE can cause harmful emissions. Ultimately, their opposition may stem from an unrealistic goal 
of creating a utopian society that generates zeto waste. 

This, according to Columbia University's Jack D. Lauber, is an idealistic impossibility. While zero waste is a pipe dream, 
working toward zero waste disposal woufd significantly increase recycling in the U.S., which would thrive as long as it 
offers profit potential. It would also substantially cut trash transport expenses nationwide, not to mention the transports' 
annual release of hundreds of tons of atmospheric gaseous and particulate toxins. Indeed, a 2002 Australian study found 
that diesel trucks spew five times more atmospheric particulates than municipal waste plants. 

Unexpected ABIies 

While the ideologues try to achieve the unachievable, WTE has attracted allies from some unexpected quarters, including 
a wildlife pathologist from New York's Department of Environmental Conservatism, Ward Stone, who in September will 
receive a Sierra Club lifetime achievement award for his scientific work. 

"WTE is a smart way to go," Stone says. While "some people have made careers of fighting waste incineration," as a 
scientist. Stone well understands "we won't have dioxin emissions." 

Stone refers to the fact that new-generation, multi-stage WTE plants have virtualfy eliminated emissions. In fact, according 
to the EPA, the plants have cut dioxin and other toxic emissions upwards of 99 percent. Total combined waste-to-energy 
plant emissions in the U.S. are only 12 grams of dioxin annually, less than 0.5 percent of all dioxins produced nationwide. 
Moreover, the residue produced can be recycled into road building, and construction materials, as well as valuable 
metals. 

There is no getting around the fact that these plants incinerate waste. The very word "incineration" can evoke an image of 
unregulated back yard burning, sending curls of black smoke into the air. However, modern mechanical and chemical 
engineers worldwide (U .S., Japan, Germany, and elsewhere) have devised remarkably innovative toxin extraction 
methods. Multiple-burn technology, for example, re-circulates dioxins into high temperature combustion zones, cutting 
their concentrations and all but eliminating them. In another extraction technique, introducing lime directly into refuse- 
derived fuel causes calcium to react with toxins to form removable particulates. 

Thus, even though WTE involves incineration, Stone considers it a potential boon to the energy resource and recycling 
industries. "It is better to eliminate unnecessary use or waste of anything," he says. 

Stone also notes that multiple-burn WTE technology allows for technological and economic flexibility. During recessionary 
periods like the current one-when "trash crashes," and plastic and paper prices decline deeply, rendering recycling 
costly and unprofitable-WTE plants can burn increased material loads. The high-tech incinerators simply pick up the 
economic slack, and generate more electricity until raw material prices recover sufficiently to again warrant sales to 
factories and other recyclers. 

Urban Mining 

The idea of utilizing WTE technology becomes particularly appealing when considering that the alternative is landfills. One 
ton of municipal solid waste in a landfill produces 200 normal cubic meters ( N m 3 )  of methane. According to the National 
Oceanic and Atmospheric Administration, methane is a greenhouse gas that is 25 times more potent than carbon dioxide. 
Even the operating landfills that reclaim methane emit far more greenhouse gas than WTE plants. 

Emissions are not the only problem. New York City, for example, buried over 150 million tons of municipal soiid waste in 
Staten Island -without liners-before closing the Fresh Kills dump in March 2001. Without further intervention, toxins will 
pollute the adjacent wetlands and air throughout the 21st century. This is why Europe largely bans municipal solid waste 
landfills. 

New York is now spending millions on "remediation" and building public parks on top of Fresh Kills. Instead, it could be 
mining these landfills, and turning waste to energy. 

Other countries have already engaged in "urban mining." Japan's private and government sectors have partnered to mine 
20th century "landfill mountains" for their wealth in recyclable and precious metals, as well as plastic, newspaper, 
combustible materials, and methane. 



Llsiny lVTE technology, treasure can be found beneath the trash in Fresh Kills-at least $50 per ton via municipal waste- 
tu ciiergy electricity generation. Multiply that buried treasure times thousands of U.S. municipal and state landfills, and 
one can understand the vast potential in WTE. This does not include the value to be captured in recovering paper, plastic, 
metals, combustibles, and gas. 

9Vifl Washington Embrace Waste? 

Despite its promises to embrace all forms of renewable energy, the Obama Administration may not have a taste for waste. 
Indeed, for Congress to even consider a switch to WTE technology would likely require the “cap-and-tax” scheme to 
mither on the vine, as a growing chorus of analysts now suggest might happen. 

I-iowevcr, the battle would not end there. The waste disposal industry would then need to navigate around ideologically- 
charged environmental activists, such as Enck, who put politics before the planet. 

in the end, however, if Washington is to embrace WTE, it will likely stem from popular demand. Indeed, when the broader 
pcblic learns of WTE’s multiple tjenefits, the American people will insist that government put this available technology to 
work on a broader scale. 

Alyssa A, Lappen, a former senior editor af Institutional Investor magazine and former associate editor af Forbes, is a 
U. S.-based investigative journalist. 
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By Jeremy K. O’Erien 

Amunicipal solid waste (MSW) managementstrategythat is growing in popularityis that of k r o  waste.” According to the 
Grass Roots Recwlinq Network: 

“Zero waste is a philosophyand a design principle for the 21st century. It includes ’recycling’ but goes beyond recycling by 
taking a ‘whole system’ approach to the vast flow of resources and waste through human society. Zero waste maximizes 
recycling, minimizes waste, reduces consumption, and ensures that products are made to be reused, repaired, or 
recycled back into nature or the marketplace.” 

Communities that ernbrace the zero waste philosophytypicallyrelyon materials recycling, food and yardwaste 
composting, and composting or anaerobicdigestion of mixed waste to achieve high rates of recycling and waste 
diversion. Akeyaspect ofthe zero waste philosophyappears to be the outright rejection ofwaste-to-energy(WE) as a 
possible system component For emnple, the cityof San Francisco-a citythat has em braced the zero waste philosophy 
-states on its web site: 

“Imagine a world in which nothing goes to the landfills or incinerators. We think it‘s achievable, and SF Environment is 
doing everything we can to make it happen in the residential, business and citygovernment sectors, and atspecial ewnts 
held throughout the city. Today, San Francisco recovers 72% ofthe materials it discards, bringing the city ever closer to its 
twin goals of75% landfill diversion by2010, and bringing the cityto zero waste by2020.” 

I 



In the past, the W E  industryhas conducted numerous studies to document the fact that WTE communities achieve 
recycling rates that are comparable to or higher than those achieved bycommunities with robust recwlina oroqrams. 
However, the landfill disposal rates o f W E  communities and communities with zero waste programs have, to date, not 
been documented. 

This article presents highlights from a research report developed with input and guidance proLided bythe SWANAPpplied 
Fiesearch Foundation (ARF) FY2010 W E  Group Subscribers. Amajor outcome of the research was the development of 
a new metric, the landfill disposal index, which can be used as a performance measure for solid waste system options, 
including WE-based systems and zero-waste systems. 

Five organizations subscribed to the SWANAARF's W E  group in FY2010, each ofwhich made a funding commitment to 
the conduct of collective applied research in the W E  area. (If the jurisdiction or organization was alreadyan ARF 
subscriber and had made a penny-per-ton funding commitment to another group, the funding rate for the W E  group was 
reduced to $0.005 per ton.) Alisting of the five W E  Group subscribers and their contacts are provided in Table 1. 

'he 
andfill 
)is posa I 
idex 
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presentation given atthe "Cispel ConfseM'zi Toscana Synposium" in Florence, ltaiy, in 2009, Or. Nicholas Themelis of 
Columbia University's W E  Research and Technology Council stated that "Waste rnanaqement oerformance should be 
based on "tons landfilled" per capita (Le. the fewer tons landfilled per capita the more sustainable the solid waste 
system." (Themelis, N. "Materiak and Energy Recoveryin the US: New York and California," Cispel Confse~Lid Toscana 
Symposium, Florence, Italy. April 24,2009.) 
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Based on this recommendation, as well as research conducted during the FY2010 project, a new metric, the landfill 
disposal index, has been proposed bythe ARFs WTE Group for adoption bythe solid waste industry. 

The landfill disposal index, or LDI, is defined as the quantityofsolid waste generated in a communitythat is disposed in 
landfills. The LDI should be reported on an annual weight per capita basis, such as tons ofsolid waste landfilled per 
person per year. 

As shown in Table 2, an LDI can be calculated for each type of solid waste generated bya community. For emrnple, a 
typical communityis likelyto have a municipal solid waste LDI (MSW-LDI) and a construction-and-demolition waste LDI 
(C&D-LDI). LDls can also be calculated forthe residential and commercial MSW substreams. 

The LDls presented in Table 2 are in line with, but more defined than, the waste reduction and recycling goal parameters 
established in many states. For example, the state of North Carolina has a waste reductionkecycling goal of40% of the 
FYI991 per capita disposal rates. This goal, however, does not distinguish between wastestreams (MSW or C&D) or 
substreams (residential or commercial). If LDI goals were established by state and local governments for each type of 
wastestream, itwould likelyresult in a better understanding of the effectiveness of waste reduction and recycling 
programs targeted toward these wastestreams. 

Finally, a “Biodegradable MSW-LDI“ would indicate the quantityof MSW generated in a communitythat has been not been 
stabilized or biodegraded prior to or during landfill disposal. 

py 
,k4The LDls of WTE Communities 
In June 2009, Dr. Eileen Berenyi published a report entitled Recycling and Waste-to-Energy:Are They Compatible? 2009 
Update. This report proddes solid waste data for communities with W E  facilibes, including populabons served, tons 
recycled, and tons disposed in landfills or at W E  facilities. 

Dr. Berenyi’s firm (Governmental Advisoryksociates Inc.) also publishes the Was~~-to-€nergyyearbook. In response to a 
requestfrom the ARF‘s WTE Group, Dr. Berenyi provided unpublished data on the actual MSW tonnages processed at 
United States Vf lE facilities. Data from these two sources, as well as from the city and the countyof Honolulu, were used 
to calculate the LDls for 66 W E  communities with the results presented in Table 3.  

As shown, communities with WEfacilities dispose of 25%, on average, of the MSWtheygenerate in landfills. Of the 
remaining 75% ofthe MSWgenerated, 33% is recycled and 42% is combusted to generate electricityor produce other 
useful energy products. The average MSW-LDI forthe estimated 37.2 million people served bythese WTE facilities is 0.35 
of a ton per person per year. 

Waste stabiliation has long been recognized as an important process in the treatment of certain wastes, such as 
wastewater treatment plant sludges. The European Commission (EC) recognized the importance of solid waste 
stabilization in the promulgation ofits 1999 landfill directive, which requires member states to reduce the amount of 
biodegradable waste landfilled to 35% of 1995 levels by2016. Many member states are implementing WTE facilities to 
meet the requirements of the directive. 

An implicit and reasonable assumption in this approach is that the ash generated bythe W E  systems in these 
communities has been stab i lkd through the combustion process and is, therefore, non-biodegradable. 

The biodegradable IMSW-LDI forthe 66 WTE communities included in Table 3 can be calculated by dividing the tonnages 
of”Bypass MSW bythe populations served. The resulting Biodegradable MSW-LDI is 0.21 of a ton per person per year, 
which equates to 15% ofthe waste generated in the W E  communities. Therefore, it appears thatthese communities 
would complywith the EC landfill directive if a similar policywas adopted in the US. 

MSW-LDls for Zero Waste Communities 
Due to the newness of the zero-waste approach, 
the calculation of MSW-LDls for zero-waste 



ommunities is based on wry limited data from 
ommunities that have not yet implemented all of 

i&n 1 J ‘theirplannedzero-wasteinitiatives. Withthis 

ationally kiiowri [or their aggressive iecycling 
rogiarris aiidlor k r o  waste pIdris--S,in 
ranrisco and Seattle- arc prcscnted in T;.,ble 4 
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$s shown, in 2008, the cityofSan Francisco 
:disposed of 594,600 tons ofwaste thatwere 
generated within its jurisdichonal limits. In light of 
jts 2008 population of 808,976 and assuming 
(based on the CalRecycle jurisdiction profile for 
San Francisco) that 93% ofthe waste disposed 
i n  2008 was MSW, this equates to an MSW-LDI of 
0.68 tons per person per year. 
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Similarly, in 2009, 351,688 tons of MSW from the 
city of Seaffle were disposed in landfills. This 
amount was substantially lower than the 439,542 
tons disposed in 7007, with the decrease in 
tonnage presumablydue to the economic 
recession. Even at the low 2009 disposal rate, 
the cityof Seaffle had  an MSW-LDI of 0.58 tons 
per person per year. 

ais cussion 
While this prelirninaryanalysis of the MSW-LDls 
pizero waste corrimunrties is based on onlytwo 
communities that have not yet implemented all of 
their planned zeio-waste initiahves, it indicates 
:that significaintly lower MSW-LDls h a x  been 
bchieved by communities with W E  systems- 
0.35 tons per person peryear-when compared 
hi th those that are currentfy being achieved by 
communities implementing zero-waste 
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s ys tern s : 0.58-0.6 8 
tons per person per 
year. Furthermore, as 
the W E  systems 
that are included in 
Table 3 have typically 
been in place for 20 
years or more, it can 
be concluded that 
these corn in u ni ties 
have been achieung 
these low MSW-LDls 
for rnanyyears. 

The analysis also 
indicates that zero- 
waste communities 
might not b e  diveriing 
as much waste from 
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able 3 is 75%, while 
the MSW-LDI for 
these communities 
averages 0.35 tons 
per person per year. 

Conclusions 
f I bhis article describes 

!be used to measure 
,the performance of 
3 paste manaqement 
systems. The LDI 
indicates the amount 
of waste generated in 
a communitythat is 
landfilled each year 
on a per capita basis 

and is reported as “tons landfilled per person per year.” 

Based on published and unpublished data from reliable industrysources, the average MSW-LDI for 66 communities that 
have implemented W E  systems that s e w  over 37 million people is 0.35 ton per person for year. In addition, the 
biodegradable MSW-LDI ofthese communities awrages 0.21 ton per person per year, which equates to 15% of the MSW 
generated. 



comparison, the MSW-LDls fortwo communities (San Francisco and Seattle) that have implemented aggressive waste 
reduction and recycling programs range from 0.58 to 0.68 tons per person per year. These MSW-LDIs are substantially 
higherthan the MSW-LDI ofcommunities with WTE systems and indicate thatthese communities might not be diverting 
as much waste from landfill disposal as indicated by their reported recyclingldiwrsion rates. 

The FY2010 W E  Group ofthe SWANAARF recommends thatthe LDI be adopted bythe solid waste industryas a useful 
metric to evaluate the performance of MSW management systems. Furthermore, the group recommends thatan LDI be 
developed for each waste substream generated in a comrnunity(residentia1 MSW, commercial MSW, C&D, etc.) so that 
the effectiveness of local waste reduction, recycling, and conversion programs that target these waste substreams can be 
more accuratelymeasured. 

~ -- F2 
Rirector for the  City of Dallas Sanitation Services to Speak at Annual Landfill Gas  Symposium 

Nary Nix P.E., director of sanitation services forthe cityof Dallas, will be the keynote speaker for SWANA’s 34th Annual 
Landfill Gas Symposium to be held March 21-24,2011, in Dallas, Terns. 

In her presentation, Nixwill discuss the environmental management system used bythe cityto manage its municipal 
solid waste, as well as challenges the city has faced over the last decade and solutions that have been implemented to 
overcome these challenges. 

Nixhas more than 30 years of experience in the solid waste and environmental arena. As the directorfor the Cityof Dallas 
Sanitation Services Department, she currently manages the city of Dallas’s residential waste collection, recycling, 
transfer, and disposal-sening a population of 1.3 million. With an annual budget of$75 million and a staff of 750, her 
department provides competitively priced weeklycollection of residential refuse and recycling, monthly bulk and heavy 
brush collection, opei-ation of the state’s largest landfill, and the fostering of new and innovative ways to advance solid 
waste practices. 

The Landfill Gas Symposium is the leading forum on landfill gas 
utilization and technology, taking an in-depth look at beneficial use, 
methane offset projects, available taxand carbon credits, greenhouse 
gas issues, and legislative and regulatorydevelopments. The event 
begins on Monday, March 21, 2010, with training opportunities, d i k i o n  
and advocacymeetings, and an opening reception. On Tuesday, 
educational sessions begin with Nix‘s keynote address. Other 



highlights of the conference include the following: 

Ten technical ses'ons, featuring over 30 presentations 
Twoday landfill gas trade show 
Tourof t h e  McCommasBluff Landfill 
LFG and M O L 0  training courses 
Earn up to 30 SWANA CEUs 
Networidng event% including 2 golf tournament 
The symposium will be held atthe Gayiord Texan, in Dallas, Texas, 
March 21-24,2011. For mare information, to view the  program, or to 
register for this event, please visitw.lfq.swana.orq. 

Photo: Mary Nix 
Topics: Landfill, WE, Data i 
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The purpose of this study is to answer the question of whether recycling and waste-to-energy 
are compatible waste management strategies. Critics of waste-to-energy have argued the 
presence of a waste combustion facility in an area inhibits recycling and is an obstacle to 
communities’ efforts to implement active recycling programs. As this study will show, this 
contention has no basis in fact. I n  an examination of recycling rates of more than 500 
communities in twenty-two states, which rely on waste-to-energy for their waste disposal, it is 
demonstrated that these communities recycle at a rate higher than the national average. Many 
of these areas have recycling rates a t  least three to five percentage points above the national 
average and in some cases are leading the country in recycling. The study concludes that 
recycling and waste-to-energy are compatible waste management strategies, which are part of 
an integrated waste management approach in many communities across the United States. 

Key Findings: 

e The study covers 82 waste-to-energy facilities in 22 states. Recycling data was obtained 
from 567 local governments, including 495 cities, towns and villages and 72 counties, 
authorities or districts. In addition, statewide data was obtained for each of the 22 
states. 

0 Communities nationwide using waste-to-energy have an aggregate recycling rate at  
least 5 percentage poinls above the national average. 

o Communities using waste-to-energy for disposal are recycling at about 33.3%, which is 
higher than the national rate, no matter how the national rate is calculated as shown in 
Figure ES-1. 

a The unadjusted U.S. EPA computed national recycling rate is computed using a waste 
stream model and includes certain commercial/industriaI components and yard waste. 
These materials are often excluded in individual state and local recycling tonnages. 
Therefore Figure ES-lalso includes an adjusted €PA rate, which excludes these tonnages, 
adjusting the rate downwards. Table ES-I shows aggregated state specific recycling 
rates of waste-to-energy communities. 

a Almost all communities using waste-to-energy provide their residents an opportunity to 
recycle and most have curbside collection of recyclables. In fact, some of these 
communities are leaders in the adoption of innovative recycling programs, such as single 
stream collection and food waste collection and composting. The coincident nature of 
recycling programs and waste-to-energy in each community is evidence that these two 
waste management strategies are compatible. 

Q Recycling rates in waste-to-energy communities closely track the statewide recycling 
rate in the state where they are located as shown in Figure ES-2. State solid waste 
policies and programs, not whether a community relies on waste-to-energy as a 
disposal option, appear to  be a key determinant of local recycling behaviors and rates. 

.. 
11 



Corn parison of Waste to Energy (WE) 
Corn munities' Recycling k t e  with National Rates 

Waste to US. EPA 
Energy 

Communi I ies 

B io C ycl e US. EPA 
Adjusted 

... 
111 



I__- 

included due to lack of local data. In other States, commercial data is uneven. ** Three plants are 
excluded due to unavailability of recycling data. If the RDF and waste combustion facilities are 
separate, only RDF plant included. *** Data from two Minnesota counties sending waste to a waste- 
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2009 Update 
Are They Cot-hlpatible? 

Eileen Brettlcr Berenyi, PhD' 
June 2009 

Recycling is a cornerstone of solid waste policy across the United States. Residents, institutions 
and businesses in every urbanized area of the country, as well as in many rural areas, have the 
opportunity to recycle. In  addition, localities in 25 states rely on waste-to-energy ( W E )  as part 
of an integrated waste management strategy. These plants not only offer a secure disposal 
option, but also provide a locally based source of energy for scores of homes and public and 
private sector enterprises. In the current era of unstable energy and commodity prices, 
recycling and waste-to-energy are complementary policies, supporting sustainability and long- 
term resource conservation. 

However, despite the exponential growth of residential and commercial recycling programs over 
the last decade in all areas of the country, critics of waste-to-energy have argued that a waste- 
to-energy plant in a given region thwarts or inhibits recycling efforts, since waste is needed to 
"feed" the plant. These critics argue that, due to the need for waste, there is little incentive for 
localities using these plants to invest in recycling, thereby diverting waste away from the W E  
plant 

This study examines the relationship between recycling and the use of waste-to-energy by a 
local government. If the critics are correct, then communities using waste-to-energy facilities 
should have lower recycling rates than those that do not and should perform below national 
averages with respect to recycling. To address this question, the study surveyed communities 
relying on waste-to-energy plants for disposal and also obtained statewide and national 
recycling data. 

The purpose of the study is to  determine whether there is a relationship between levels of 
recycling and reliance on waste-to-energy for disposal. In order to  answer this question, one 
first has to select a measure of recycling and then, using this measure, compare specific 
communities using waste-to-energy to regional or state and national levels of recycling. 

Thus, the study had three main steps: 
1) Determine an appropriate measure of recycling to be applied on the state and local level; 
2) Delineate communities using waste-to-energy and determine their level of recycling; and 
3) Obtain statewide and national recycling levels for purposes of comparison. 

The author is president of Governmental Advisory Associates, Inc., Westport, CT. This work was 
partially funded by the Energy Recovery Council, Washington DC. 
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This study uses the recycling rate as a measure of the level of recycling in a community. There 
are various definitions of a recycling or recovery rate2. 

A s  used in this paper, the recycling rate encompasses only those materials found in municipal 
solid waste stream. It is defined as the percentage of tonnage recycled of the total tonnage of 
materials generated in the municipal waste stream. Because a measure of waste generation is 
often difficult to obtain, this study uses the sum of the tonnage disposed plus tonnage recycled 
or recovered as the "tons generated." 

The recycling rate is calculated by totaling the tons of materials recycled across individual 
communities and dividing this total by the sum of tons of materials recycled plus tons disposed 
by these communities, i.e., recycling rate = tons recycled/ (tons disposed + tons recycled). 
The rates used in this paper are based on tonnages of materials that are actually recycled or 
disposed and do not as include credits for material reuse or reducti0n.j 

There are two national recycling rates that are often used for purposes of comparison. They are 
the U.S. Environmental Protection Agency (EPA) rate and a rate that is periodically calculated by 
Bioc)/c/e Magazine, based on a nationwide survey of states. 

 he EPA ~ec~overy (&xycling) Rate4 
The EPA national rate is derived using a materials flnw model and does not solely rely on direct 
tonnage measurements. It includes waste and recyclables from residential, commercial and 
institutional sources. Thus, for example, fiber generated and recovered from print companies or 
direct mail companies as well as corrugated cardboard recovered at the source and sent directly 
t o  fiber mills for reuse in the manufacturing process is captured in the €PA rate. Fut-thermore, 
the €PA rate includes metals found in appliances, furniture, tires, batteries as well as wood 
waste recycled from various sources. Finally, the EPA rate includes yard waste, food and other 
organics. Explicitly excluded from EPA calculations are construction and demolition (C&D) waste 
recovery and disposal. To the extent possible, this study follows the EPA definition of waste 
categories to be included in the calculation of a recycling rate. 

However, because €PA is focused on deriving a national recycling rate from a materials flow 
perspective, it is able to derive total tonnages by calculating the production quantities of various 
materials found in the municipal waste stream and the amounts of these materials that are 
recovered, Dividing materials into durable and non-durable goods, EPA obtains much of its data 
from surveys of national manufacturing and trade associations specializing in particular 
materials, both in terms of production and recovery statistics. 

' The two main national rates cited are those of the U.S. Environmental Protection Agency and one 
calculated by BiuCyde Magazine. Individual states use variations of the site-specific method. 

transformation, or the existence of certain types of recycling programs. 

Cfiaracterizaation Numbers http:ijwww.epa.qov/epaoswer/non-hwlmuncpl/msw99.htrn 

Certain states in calculating recycling rates give tonnage or percentage credits for waste re-use, waste 

U. S. Environmental Protection Agency, Solid Waste and Emergency Response. Methoddogy for MSW 
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This data is national in scope and cannot be disaggregated into state and local components. It 
provides a national benchmark, but includes data that is often not available to state and local 
governments. Many local governments do not track commercial or industrial recycling. Even if 
they do attempt to extract tonnage data from commercial enterprises, data collection may be 
incomplete or sporadic. In  particular, business-to-business recycling is difficult for governmental 
agencies to measure. For example, corrugated cardboard may be separated a t  various retail or 
wholesale locations, picked up by a private hauler and sent directly to a port for export or to a 
mill, circumventing any processing facilities. Often the local jurisdiction will have no record of 
this type of recycling, despite the large amount of tonnage, such recycling involves. 

In contrast to the EPA approach, when states and local governments calculate their data on 
waste generation, disposal and recycling, they rely on tonnage data obtained from disposal sites 
and other waste facilities within their states. They may not capture the breadth of materials 
included in the EPA analysis. According to the EPA data, the commercial sector has shown very 
high rates of recycling, particularly with respect to corrugated cardboard. However, state and 
local government reporting systems may not capture these recycling efforts. Thus, recycling 
tonnages may be underreported. I n  addition, many states do not separate wood wastes and 
bulky wastes from their construction and demolition waste category. While these recoverable 
waste streams are included in the national EPA recovery rate, they are not broken out on a 
state and local level. Finally, many states and localities are not yet tracking yard waste 
composting tonnage. Again, such tonnage may be missing from specific rates calculated within 
this report, further depressing the recycling rates given the high tonnages and rate of recovery 
of organics reported on a national basis. 

Thus, the EPA approach to measurement of recycling cannot be applied to state and local 
programs. Rather, in order to obtain data on recycling, one must rely on site-specific tonnage 
data. 

Adjusted EPA Recycfing Rate 
For the purposes of comparison, an attempt is made to adjust the EPA rate in order that it more 
closely matches the recycling data that is collected by state and local salic! waste agencies. Two 
adjustments to the rate are made. First, the recovered tonnage represented by non-retail 
corrugated cardboard, included in the EPA rate, is reduced. Second the recovered tonnage of 
durable metals, found in commercial/industriaI streams is reduced. The remaining tonnages are 
totaled and divided by EPA‘s calculated waste generation number and an adjusted recovery rate 
is derived. Using this approach, the adjusted EPA rate is 27.8%. 

More specifically, according to the EPA data, approximately 44 million tons out of the 81.8 
million tons recovered in 2006 or 54% is made up of paper and paperboard.’ O f  that 44 million 
tons of fiber products, about 23 million tons are corrugated boxes6 A good portion of these 
corrugated boxes go back to manufacturers or fiber mills in a closed loop process, bypassing 
any state of local record keeping. According to the American Forest and Paper Association, 
which assists the US. EPA in the compilation af these paper and paperboard statistics, about 

’ U.S. Environmental Protection Agency. ‘MSW Generation, Recycling, and Disposal in the US. :  Facts aud Figures. 
~:/lwww.epa.~ovloswlnonhazlmuuici~z~pubsl~swO6.pdf., p.6 

bm://www.epa. ~ovloswlno~lt7az~municipal/~ubslO6data. p a .  Table 4. 
US. Environmental Protection Agency: “Municipal Waste Characterization-2006 Report: 2006 Data Tables. 



75% of the corrugated cardboard produced in the United States is directly recycled at the mill, 
factory, wholesale level or retail leveL7 Thus, only 25% of the recycled corrugated would be 
managed through the municipal waste stream. Using the more conservative estimate that 50% 
of the corrugated cardboard tonnage reported by EPA is recovered as part of the municipal 
waste system, €PA recovered tonnage totals are reduced accordingly and 11.3 million tons are 
subtracted from the total amount recovered. I n  addition, 10% of the tons of ferrous and non- 
ferrous metals found in durable goods are also subtracted from the EPA recovered totals, since 
it is conservatively estimated that this percentage represents waste that is recovered from 
industrial or commercial sources and normally outside the municipal waste stream. I n  making 
these two modifications, the €PA categories more closely match those that are reported by 
state and local governments. The new adjusted rate provides a benchmark, which more closely 
tracks the waste under state and local record keeping management. 

The BioCycIe RecycIing 
A second national recycling rate that is periodically published is the rate compiled by RioC?c/e 
Magazine, Calculations are based on specific state level data. B/oCycfe’s rate is developed from 
responses to surveys sent to  state level officials, in which aggregated statewide data is obtained 
The national rate is calculated by summing the waste generation and recycling tonnage, 
respectively, for all states. Biuwde also focuses only on the municipal waste stream, excluding 
C&D waste. However, in contrast to the EPA analysis, the BiuL)/ce survey does not rely on 
production data, but uses state level waste stream and t-ecycling data. 

This study follows the BioQc/e approach and uses actual state and local waste disposal and 
recycling tonnage. The specifics of the methodology are discussed below. 

4 
In this study, the local and statewide recycling rates are derived from actual tonnages provided 
by governmental entities, private waste hauling firms and recycling processors. The array of 
local communities relying on waste-to-energy is drawn from the author’s own database of 
waste-to-energy facilities, as well as state and local r e ~ o r t s . ~  

~ommsmify Specific Datb” 
This study goes beyond other surveys in that it includes specific disposal and recycling tonnage 
data for those localities, counties or districts which rely on waste-to-energy for disposal for all 
or a portion of their municipal waste stream. All municipal waste disposal tonnage is incfuded 
for each community. Similar t o  disposal tonnages, actual recycling tonnages is obtained on a 
community-level basis. Based on disposal and recycling amounts, a recycling rate is calculated 
for each locality. Further, tonnage is aggregated to calculate a recycling rate for the group of 
localities or counties using a particular waste-to-energy facility. I n  the case, where a state has 

’ hterview, Stan Lancey, Chef Economist, American Forest and Paper Association, September 2008. 

Garbage in America”. SiuCyck, December 2008, vol. 49, no.12, p.22. 

Directory (Westport, CT: Governmental Advisory Associates, Inc. 2006). Two facilities in temporary 
closure a t  time of study are not included. Specific reports for each state are listed in the reference section. 
l o  All data is from 2006 as this is the last year for which the BioCjde data is available. If2006 data did not exist, 
tonnages from d e  most recent year were used. 

Ljupka Arsova, Rob van Haaren, Nora Goldstein, Scott M. Kaufman, Nickolas 3 .  Themelis. “The State of 

Eileen Brettler Berenyi, Municipal Waste Combustion in the United States: 2005-2006 Yearbook and 
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multipie wade-to-energy facilities, disposai and recycling tonnages are aggregated to a state 
level. 

I n  each case, tonnage is obtained directly from the state, county, district or locality. State and 
local recycling reports as well annual financial reports or budgets are used. Key state and local 
personnel were contacted and interviewed to  gain access to unpublished local level data or to  
secure specific explanations of existing information. Additional sources, including reports and 
interviews with private recycling firms and data from recycling processing facilities are used. In 
conjunction with state and local solid waste officials, efforts are made to follow the EPA 
definition in terms of types of wastes included. Finally, using interviews, published reports, or 
web sites, the study notes the types of recycling programs in each area, i.e. curbside collection 
of recyclables, yard waste collection, or recycling center access. 

Statewide Data 
Statewide data is obtained largely from published annual reports provided by state agencies. 
Attention is paid to ensure that similar waste stream definitions are used across all states. In 
some cases, multiple sources of data are used in order to segregate waste stream categories to 
be included in calculations. As with the local level data, there is great variation in the coverage 
of statewide data. In  one case, no current state information could be found, and the published 
BioCg/cle data was used. I n  almost every state, data is aggregated from annual reports 
submitted by local reporting units. 

Overall, communities using 82 waste-to-energy plants in 22 states were surveyed. I n  total, 
disposal and recycling data were obtained from a total of 567 municipal authorities, including 72 
counties or solid waste districts and 495 cities, towns and villages. Total population covered by 
the study was 41.5 million people. Two facilities in Michigan and a facility in Iowa are excluded 
from the study due to insufficient data. 

Table 1 breaks down number of plants, number of local governments serviced by these plants 
and populations included in the study by state. Efforts were made to include all communities 
using a plant, but in certain cases communities were excluded due to insufficient data. As can 
be seen, Florida, New York, Pennsylvania and Connecticut are states that have made a 
significant commitment to waste-to-energy as a disposal alternative. However, even in areas 
where there is a waste-to-energy facility, landfills are relied upon to handle excess waste or as 
a back-up disposal option. Thus in very few instances do localities represented rely entirely on 
waste-to-energy for disposal. 
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Alabama 1 2 298,192 
California 3 5 2,082,069 
Connecticut 6 184 3,081,621 
Florida 11 10 8,494,222 
Hawaii I 1 899,593 
Indiana 1 1 860,454 
Maine 4 58 630,669 

_ _ _ _ _ I _ _ _ ~ ~  

Maryland I 3 I 4 1,952,955 
Massachusetts 7 158 3,239,216 
Michigan I 1 I 1 596,666 
Minnesota 9 - 27 3,376,057 

__-___ 34 - 199,312 - ____ New Hampshire 2 

New Jersey 5 5 2,182,216 - 
New York 10 __ 14 4,275,024 
- North Carolina 1 2 179,553 
Oreqon 1 1 305,265 
Pennsylvania 6 7 4,869,512 

331,917 South Carolina 1 1 
Utah 1 1 268.187 

~--___ 

13 - 2,659,944 
1 440,106 

___ - 35 250,2/5 
_.________ 

Wisconsin** ___ 

i-------&--- 567 --- -52.#&23=5 ----,-- .- TOTAL 
* Three plants ai e excluded due to  unavdilability of recycling data. If the RDF and waste combustion facilities 
are separate, only RDF plant included. ** Data from two Minnesota counties sending waste to a waste-to- 
e n e u a n t  are included in Wisconsin data. 

m - C r r c n i - - ? W -  

r- -e-- 

For W E  communities, recycling rates and the tonnage upon which they are based are 
aggregated to state level as shown in Table 2. The overall recycling rate for waste-to-energy 
communities shown at the bottom of the table is 33.2%. However, it must be reiterated that 
depending on the state or locality, tonnages shown on Table 2 may not include any commercial 
reqcling or yard waste composting. Based on national averages, both of these types of 
recycling constitute large quantities with high rates of recovery and would certainly add to 
overall recycling rates. With these amounts included in all local and state calculations, overall 
recycling rates in the communities shown might rise as much as five to seven percentage points. 
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- North Carolina 24.3% 27,629 86,100 1 
477,137 1 259,438 -__ Oregon 54.4% 

Pennsylvania 30.0% 1,863,423 4,348,366 6 
South Carolina 29.5% 132,008 314,812 I 
Utah 3.4% 8,917 265,138 1 
Virginia 34.2% 1 ,I 19,532 2,150,031 5 

33 2"/ 18,200,927 36,611,984 82 TOTAL = . .  &A&*? - -__mrF__--I--p--=c- -.?=Z&---U*m=%% 

New HaGh i re ,  New York, North Carolina, Utah and Wisconsin have no commercial tonnages included 
due to lack of local data. I n  other states, commercial data is uneven. ** Three plants are excluded due to 
unavailability of recycling data. If the RDF and waste combustion facility are separate, only RDF plant 
included. *** Data from two Minnesota counties sending waste to waste-to-energy plant included in 
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Corn parison of Waste to Energy (WE) 
Corn m unities' Recycling Rate with National Rates 

f 
f 

Waste  to U .S. €PA BioCycle IJ.S. EPA 
Energy Ad just ed 

Communities 

Figure 1 graphically compares the recycling percentage of W E  communities to the U. S. EPA's 
unadjusted and adjusted nationwide recycling rate as well as to the BioQc/e's measure. One 
observes that the W E  communities' recycling rate exceeds both the EPA and BjuC)/cle national 
percentages, which are 32.5% and 28.6% respectively. While the unadjusted EPA rate is 
provided for comparison purposes, the adjusted EPA rate, also shown on the figure, more 
closely reflects the municipal waste stream. Interestingly, at 27.8%, it closely corresponds to 
the rate reported by BiuQc/e, using state based tonnage. However the BjoCycle rate remains 
the more appropriate measure, since it is obtained using a similar methodology to that 
employed in this study. 

Waste-to-energy communities have a recycling rate which exceeds the EPA rate despite the f a d  
that the rate shown for these communities does not include significant commercial recycling 
tonnages. Clswnwardly adjusting the €PA rate to account for eommercial/industri;sf 
tonnage, one observes that W E  communities have an average rate that is 5.4 
percentage points greater than the €PA rate. Similarly, waste-to-energy communities 
have an aggregated recycling rate nearly five percentage points above the national average 
reported by Bio@c/e. On an aggregate basis communities relying on waste-to-energy are 
recycling at higher rates than the national averages, no matter how these averages are 
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calculated. I n  addition, on a state-by-state basis many individual communities are recycling at 
rates well above the national averages. 

In order to  further examine the question of how the existence of a waste-to-energy plant in a 
given region may impact levels of recycling, a statewide recycling rate for all communities in the 
state was calculated for those states in which the waste-to-energy facilities are located. I f  
waste-to-energy does depress recycling rates, than one would expect that states which have a 
high reliance on waste-to-energy would have lower recycling rates than those states which have 
lower percentages of  their MSW disposed by communities using waste-to-energy plants. 

Table 3 shows the percentage of statewide MSW disposed by the waste-to-energy communities 
within the state as well as the statewide recycling rate for all communities across the state. 
States are listed in order of their statewide recycling rate with the states having the highest 
recycling rates at the top, and those with the lowest a t  the bottom. I f  reliance on waste-to- 
energy has an impact on recycling rates, than the states near the top of the list, which have the 
highest recycling rates, should have the lowest percentage of the waste going to waste-to- 
energy facilities, while those states towards the bottom of the list with lower recycling rates, 
should have a higher percentage of their waste disposed by communities using waste-to-energy. 
A quick perusal of the table shows that this is not the case. Both Maryland and Minnesota have 
over 40% of their MSW disposed by communities relying on waste-to-energy, but also have 
among the highest recycling rates of the 22 states. Similarly, states with minimal reliance on 
waste-to-energy have low recycling rates. 

Statewide Recycling 
Rate for All O/O State MSW Disposal Disposed b 
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*Includes all MSW disposed by selected communities. 
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Figure 2 graphs the same data that is shown in tabular form. The percentages along the bottom 
of the table depict the percentages of state MSW handled by waste-to-energy communities 
within the state. The vertical percentages are the statewide recycling rates. Each point is the 
state recycling rate and the percentage of statewide MSW represented by waste-to-energy 
communities in the state. If critics of waste-to-energy are correct, than states with high 
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recycling rates should be found in the upper left of the graph, which represent states that rely 
on linle or no WE for disposal, while states with low recycling rates should be found in the 
lower right portion of the graph, which represents states that dispose of a high percentage of 
their waste through W E .  The data should be falling along a line sloping downward from the 
upper left to the  lower right of the figure. The information simply does not bear out this 
conclusion. As one moves horizontally across the graph, there are various recycling rates 
represented in each category, with little discernible pattern. Reliance on waste-to-energy 
appears to have no impact on statewide recycling behavior. In fact, some of the states with the 
lowest level of recycling also have only a small portion of their waste going to W E  facilities. 

While reliance on  waste-to-energy has no impact on the level of recycling within a state, are 
there any patterns in recycling behavior which do emerge among communities which rely on 
waste-to-energy? One method by which to address the question is to compare recycling rates of 
communities using waste-to-energy in a particular state with the aggregate statewide recycling 
rate of communities across the state. Again if critics are correct, than recycling rates for 
communities relying on waste-to-energy within a state should be  below the statewide rate, 
which represents the aggregate of all communities within the  state. Figure 3 graphs this 
comparison. This figure points to  the conclusion that with few exceptions, recycling rates in 
waste-to-energy communities are similar to the statewide rate. 

It appears that the implementation of statewide recycling policies is closely associated with local 
recycling levels, whether or not these communities are sending their waste to  a waste-to- 
energy facility or to a landfill or transfer station. Waste to energy is one component of an 
integrated waste management strategy. Statewide recycling mandates, grant and loan 
programs, landfill diversion regulations appear to influence all communities, no matter what 
mode of waste disposal is used. 
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With the exception of certain small communities included in this study, all localities have access 
to recycling programs. Some of these programs may be voluntary, provided by public sector, 
non-profit agencies, or the  private sector by subscription. Even if curbside collection is 
voluntary or unavailable, the local government provides drop off locations for residents and 
businesses. Other communities in the sample have been leaders in recycling and have been 
early adopters of curbside collection and most recently, single stream recycling. These efforts 
have been undertaken in conjunction with state policies, which have mandated landfill diversion 
rates, implemented landfill bans on certain materials, and provided recycling incentive programs 
through grants, loans and technical assistance. 

Finally, the extent to which recycling is an integrated part of the solid waste program in certain 
of these communities can be demonstrated by the fact twenty-four of the 82 facilities or about 
30% have a materials recovery facility (MRF), which is co-located with the waste-to-energy 
facility or owned by a public entity, which is also responsible for the  waste-to-energy facility. I t  
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is doubtful that a local government, district or authority would invest in the construction of a 
processing facility for recyclables, if there was a lack of material to process. 

On a nationwide basis, waste-to-energy does not have an adverse impact on recycle rates. The 
most influential factors that affect local recycling rates appear to be state policies and the 
proactive stance of a municipality. Communities using waste-to-energy have recycling rates that 
are Five percentage points or more above the national average, whether these communities 
are compared to adjusted EPA or BiOCyCle data. 

Therefore, it can be concluded that recycling and waste-to-energy are compatible waste 
management strategies. They form part of a successful, integrated waste management 
approach in many communities across the United States. 
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October 18th, 201 I 7:32am PST 

Time for a Harder Look at Composting? 
Posted By John Tiom 1 Comment 
For those who have not heard of the deaths of two young men at a Lamont, CA, composting facility, first let me share the  
story as reported by John Cox, staff writer for The Bakersfield Californian. 

Family says Arvin brofhers kilfed, injured at composfing site pntecfed onjy by painters’ masks 

As federal oficials opened an invesfigafion info Wednesday’s [October 121 deafh of a 16-year-old af a Lamonf 
cornposting facility, family members complained fhaf fhe young man and his injured brofher had been given only flimsy 
painters’masks fo prated them from deadly fumes. 

A spokesman for the U. S. Depa~menf of Labor said Thursday that investigators began looking info the accjdenf because 
the person who died, Armando Ramirez, was a minon CaI-OSHA is also investigafing fhe accident. 

Aufhon’fies said Ramirez and his 22-year-old brofher, Eladio Ramirez, were overcome by fumes inside an 8-foof-deep 
drainage funnel at Community Recyciing and Resource CO. and faken to Kern Medical Center, where Armando was 
pronounced dead. Famil,v members said Eladio was left bmin dead. [Subseqi~enfly, Eladio died on October 14 after he 
was renioved from life supportJ 

County ofkials said they detecfed a high concentrafion of hydrogen suffide inside the tunnel. Sour gas, as it is more 
commonly known, is a byproduci of the composfing product fhal atfacks fhe cenfral nervous sysfem. 

Relafives said fbe brothers had complained abouf sfrong odors at the faciljfy. They said painters’ masks and rubber hoofs 
were the only protection offeed fo them. 

Family members said the &do brothels had wolfed for several n-ionihs af the facility irrigafing compost piles, fhough a Cal- 
OSHA spokeswoman said fhe oider brothel- \,vas employed by A L? B Harvesfing lnc. 

Neifher brother mentioned any danger associafed wifh fheirjobs, she said, but they did speak of a “sfrong odoPaf the job 
sife. “They said from a far disfance if sfank, like if was toxic,” she said in Spanish. 

Erika Monferroza, a spokeswoman for CaLOSHA, said fhe Lamonf facilify had no record of workplace violations, fhough a 
counfy official said the plant had a history of fafling afoul of land-use rules. 

Monferoza said fhe younger of the fwo brofhers was cleaning fhe inside of fhe drain pipe when he was overcome by 
fumes. As a matter of poky ,  she declined fo use fhe brofhers’ names. 

The ofher brofher wenf info fhe pipe fo rescue fhe first victim and was also overcome by fumes, Monfermza said. She 
added fhaf a fhird victim who was not idenf3ed was also injured and freafed. 

You may believe that the hydrogen sulfide gas induced deaths of the Ramirez brothers can be written off as the result of 
a tragic, but far-fetched, situation, thus hardly justification for placing the entire practice under a microscope , . , but is it? 

Before I put my foot in it, let me pcint out that I am an amateur composter who three or four times a week turns the crank 
on my rather small collection of food scraps and trimmings in an effort that keeps the neighbors and some of my plants 
happy. Granted this does not make me a master of anything, but it does entitle me to a minor seat in the Amen Corner. 

That said-and here comes my foot bound for the effluent-I see composting getting preferential treatment when it 
comes to public oversight. No landfill today could begin to get away with the lack of leachate and air emissions 
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management practices deemed acceptable at a!l too many compost operations. Double-lined what? Leachate monitoring 
what? Not when it comes to a favorite of the pth!ic p o k y  brigade. 

While hydrogen sulfide gas may not be your everyday compost pile problem, don’t tell khat to the citizens of Arvin or 
Lamont today, and, in literal fact, who’s to say that it isn’t more prevalent than any of us might believe? And therein lies 
the crux of the issue from my standpoint. 

The Cal-OSHA spokeswoman summed it up perfectly when she said that there was no record of workplace violations at 
the facility. Does this mean that it wasn’t a problem, or was it that they weren’t looking at cornposting facilities with the 
same fervor they might with a landfill? Furthermore, where are there the regulations and oversight over what materials 
and combinations of materials can go into compost facilities? One more question while I’m at it: What leads us to believe 
that cornposting is always a better solution to organic materials management than bioenergy production or, for that 
matter, landfilling? 

Without subjecting compost operations to the same standards of oversight and pollution management as we do landfills. 
we will remain as ignorant of the health and safety threat as the Ramirez brothers, their parents, guardians, neighbors, 
Cal-OSHA, the unnamed county officials, and all the people in the Lamont area who smeiled the “strong odor” and 
considered it “just part of the environment.” 



Gah asks Cal-OSHA for update on safety at Lamont cornposting facility 

BY John Cox Californian staffwriter 

jcox@,bakersfield.com I Thursday, Oct 20 2011 0539 PM 
1 

I County Supervisor Karen Goh pressed Cal-OSHA Tliursday to send a representative to Tuesday's Board of 
Supervisors meeting to provide infonnation about "any immediate tlxeats to worker safety" at the Lamont 
coinposting facility where two brorliers were kiUed last week. 

A Cal-OSHA spokeswoman for the agency responded that the agency would have a representative a t  the 
meeting, but h a t  the person's comments would be limited. 

"It's important to note that because we have (an) ongoing investigation, t h c  information that that  
representative can share will be limited in scope," Erika Afonterroza said. "We can't compromise an ongoing ' investigation." 

Goh's recluest came a day after state Scn. hfichael Kubio called on the b o d  to shut down the business, 
Community Recycling & Resource KLcoliery Inc., and for the county prosecutor's office to join a potential 
crrminal invtstjgdtion of the operation. (;oh and other county supcrmsors have said t l x y  need n m e  
jnformation before deciding what  to d o  alxtut the accident. 

Goh said in a news relt>?-se 'Thurstiay ;.i;ci-tioon that county staft had been t ipig io  woik with Cal-OSEY but 
that the); had received "littlc: to n o  1 mponse. ' '  

1 Monterroza countered that staff tlierc &d not hear from Goh's office until Thursday. 

Goh clarified that although she personally received a prompt answer, other county officials had not received 
similar attention. 

"We are concerned that we have not recejvcd more specific information regarding whether there are any 
immediate threatens to worker safety," she said in an interview. "We are very concerned." 

On Oct. 14, two days after die fatal accident, Cal-OSHA ordered the coiiipany to stop having workers use 
water hoses to clean out a drainagc turnel where the brothers -- one of them 16 years old -- are believed to 
hwe inhaled a deadly concentration of hydrogen sulfide. That order was not disclosed publicly until 
Wednesday. 

1 
Authorities say 16-year-old Armando Ramirez, working under papers falsely indicating he was 30, was 
cleaning out an 8-foot-deep drainage tunnel when he was overcome by fumes. They say his 22-year-old 
brother, Heladio Ramirez, saw lzim unconscious and went down to rescue him, only to be overcome as well. 
A third worker who did not enrer the tunnel also was overcome but was treated and released. 

Armando Rarnirez was declared dead later that day. Heladio Ramkez was rendered brain dead by the accident 
and removed from life support later in the week. 1 

mailto:jcox@,bakersfield.com


County Distlict Attorney Lsa  Green said Wednesday that  she would ask Cal-OSHA what help her staff 
might need, but that she lacked the personnel to undenake her own investigation. 
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DXOXINS - PRIMER AND COMMENTARY 

Several thousand people, prinixily male teenagers or young adults, subject themselves to potential 
physical damage, including brain dzniage and in same cases death, by purposely inhaling solvents and 
propellants. The  street name i s  "huffing". Ovcr haff claim that they would not have "huffed" if they had 
hewn it was dangerous. 

On the other haid, we have people who havc an extreme f a r  of man-made chemicals. In both cases it is 
a general lack of knowledge that creates the majority ofthe probiem. It would be naivc to believe that 
education alone will prevent some people from abusing their bodies with chemicals or cause others to 
throw off their fear and sing the praises of chemicals. 

W-e must see chexnicaf s that surround us for what they are: some are good, some are bad, most are 
benign, and we must use our knowledge to discern the difference. There is no purpose here in discussing 
the damaging properties of solvents and how harmful the practice of "huffing" certainly is. Anyone who 
receives Tech Notes is going ta be well aware of this. However, it is worthwhile to shed some light on 
the other end of the spectrum. 

One of the most feared set of compounds are the polychlorinated dibenzodioxins and polychlorinated 
dibenzokans (PCDDs and PCDFs), frequently shortened to "dioxins and furans" or merely "dioxins". 
The use of these short names has lead to a certain mount of conhsion in the public. As an example, it i s  
common for chlorinated solvent manufacturers to add a chemical stabilizer to their products called, "p- 
dioxane" (also called: 1,4-dioxane, tetrahydro-l,4-dioxin, tetrahydro-p-dioxin and others). It is not 
unreasonable for someone without a background in chemistry to think this is .the dioxin of story md 
legend. In this case, p-dioxane i s  a ring stmcmre comprised of four carbons and two oxygen atoms, with 
the oxygen atoms located in the para (p> positions; that is, the 1 and 4 positions in the ring. If this 
compound had only one oxygen, it would be called a "furan". A furan with one oxygen and four carbons 
in a ring is a compound called tetrahydrofixan (also calIed butylene oxide, hranidine, hydrofixan and 
others). This compound is a common solvent used to fomuIate a glue used to bond PVC pipes together. 
By definition, a !'fkan!' is "any hetrocyclk ring compound made up of one or more kinds of atoms". By 
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that definition, dioxins are a subset of furans. There zre hundreds of compounds that could posssss 
dioxin, dioxane, dioxan, krane or furan in their name. None of which are remotely related to the 
PCDD's or PCDF's. With so rnaily compounds that have these infamous names, rather than discuss 
which are r& PCDDs or PCDDps perhaps it is bettei to discuss what PCDDs or PCDFs are. 

Rarely does anyone in the media explain what PCDDs or PCDFs are, let alone fhe toxic equivdency 
factor (TEF) assigned to each. One would think such important informaittion, aeeded to understand the 
risk of "dioxin" emissions, would be carefully and frequently cornrnunicakd. Sadly, it is not. 

A polychlorinated dibenzodioxin is t w ~  benzene rings joined together by two oxygen atoms. A 
polychlorinated dibenzo-furan is similar but has only one oxygen atom. These cornpounds are expressed 
by the following diagams. 

x x 

x x 

x x 

mulvchforinated d i b e n z a f u r o n  

Tne "XIS" can represent either hydrogen or chlorine atoms. If all of the "X's" but one are hydrogen with 
the one being cfilorine, the compound would be called monochlorinated dibenzodioxin (furan). Ethere 
were two chlorine atoms, it would be "dichIorinated". If there were thee "tri-'' and four "tetra-", on 
through penta (51, hem (61, hepb (7) and octa (8). In all there are 75 different chtorinelhydrogen 
combinations of PCDDs and I35 combinations of PCDFs. The number and positions of the eldofines 
makes a difference in the chemical and toxic properties of individual compounds. 

After mmy years of research, researchers have determined the relative toxicities foi the 210 different 
compounds that make up the PCDDs and PCDFs with fie most toxk, 2,3,7,8-te~a~hlorodibenzodioxin, 
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being assigned a toxic equivalency factor (TEF) of One (I). The others are assimed vsrlues of0.5, 0.1, 
0.05,0.01,0.001 or zero. The 210 diEerent compounds breakdown as follows for each TEF. 

To calculate the toxic equivalent quantity (TEQ) emitted from a source, the measured quantity of each 
of these compounds is multiplied by its assigned TEF. Then the results are summed to produce a singie 
TEQ value. It is this TEQ vahe that is used in calculating the health risk associated with living near a 
combustion source. 

Commentary: 

The risk to human health due to dioxin emissions i s  a source of frequent and heated debztc. It is 
interesting to note that there are 193 of these "most-feared--of-atl" comporrnds (91.9% of the possible 
210 compounds) that are considered by researchers to have relaiivc toxicities ofz-cc. If this were 
case, those of us that ate flame-grilled meat, drove in rush hour trafljc 01- sat around a smoky fire would 
be very ill, but, of course, we?e not. The EPR issued their famed dioxin reassessment in June of 1994. 
Buried intheir final conclusion (page 9-87) is the folloiving statement, "...there is currently no clear 
indication of increased disease in the gem-a1 population attributable to dioxin-like compouiids." The 
French Academy of  Sciences issued a dioxin report as well. The academy's report stated, "PCDD/ 
PCDF ... toxicity in man is infrequent and not seriOils." The report further stated, "no fatal case of 
poisoning bjr these products has ever been reported." 

the 

As expressed earlier, we must view the cheniicals that surround us for what they are: some are good, 
some are bad, most are benign. It is our knowledge that discerns the difference. It would be interesting 
to ask these kids that are "huffing", half of which claim they did not know it was dangerous, if they 
believed inhaling dioxins to be more dangerous than "huffing". Regardless of the answer, we will have 
lots of educating to do. 
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* What is Dioxin? 
Dioxin and Cancer 

.r Dioxin and Other Health 
Prnblerm 

* Dioxin in the Food Supply 
EPA's Dioxin Reassessment 
Report 

0 Links to Other Good Resources on 
Dioxin 
Incineration 

Incineration, Health, Politics 
Dioxin-Related h a i l  Lists / Archives 

Archived Dioxin Articles: 

NEW! (4/11/2011): Coiig-ess pushes EPA to complete the dioxmreassessmnt m a letter to Lisa 

7/11/2006: National Academy of Sciences releases new report on EPA's study of dioxin health effects. 
See related press ~-eleases: 

e Natioml Academies New Study Conchides Doxk  k Toxic (Center for Heal& Environment and 

EPA Dioxin Assessment Understates TJnccilamties. May Overstate Cancer Risk (National 
Academy of Sciences) 
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What is dioxin? 
Dioxj~~s aid fitram are soiix: ofthe most toxic cheinicak known lo sciim;e A dt dti ieport relcased fbr 
public corrnmrrt in Septcrnbcr 1994 b37 lhc lis Biviroiuix~itnl t'iotection Agency clearly describes dioxii 
as a serious public health tiireat. Tic public hcalih impact of dioxin m y  rival the iiripact that DDT had on 
pubhc health in the 1960's. Accordmg to Lhe EPA repoit, not only does here appear to be no "safc" level 
of exposure to dioxin, but levels of  dioxin and dioxin-like chemicals bave been foutd m ihie gciicntl IJS 
populatmn that ale "at or near levels assocmtcd wdli adverse IieaKli effects." 

Boxin is a general term that describes a g r o q  of hundreds of chemicals that are hghly pel-sistcrii in tlie 
environmciit. The most toxic coqound is 2,3,7,X-te~achlorodibem-p-dioxiii or TCDD. The toxic@ of 
other dioxins and clieielllbcals like PCBs that act like dioxin are measured iu relation to TCDD. Dioxin is 
formed as an unintentional by-product of many mdushl processes mvohritlg cMorine such as waste 
incineration, cheimcal and pesticide manufiictwing and pulp and paper bleachmg. Dioxin was the prmxy 
toxic component of Aged Omge, was found at Love Canal m Niagara Falls, N Y  and wa5 the basis for 
evacuations at T k s  Beach, MO and Seveso, Italy. 

Dioxin is f o m d  by burning clilorine-based chemkal compounds with hydrocarbons. The major sowce of 
dioxin m the environment comes fi-om waste-burning incinerators ofvarious sorts and also fi-om backyard 
burn-bads. Dioxin pohtioii is also afmiated with paper mills which use chlorine bleaching m their process 
and wrth the production of I'olymyl Chloride PVC) plastics and with the production of certain 
chlorinated chemicals (like m y  pesticides). 

Does dioxin cause cancer? 

Yes. TIE EPA report confirmed that dioxin is a cancer bamd to people. Ln 1997, the Iutemtional 



Agency for Research on Cancer (IARC] -- part oflhe WorId Heakh Organization -- published their 
research iufo diol;as and firam and announced on February 14, 1997, that the most poteat dioxhr, 
2,3,7,8-TCDDY is a now considered a Group 1 carcinogen, maring a "known h m i  carcinogen." 

Also, m January 2001, the U.S. National Toxicolow Prosamupgraded 2,3,7,8-TCDD fiom "Reasonabb 
Anticipated to be a Hmm Carcinogen" to 'Known to be a Human Carcinogen." See their reports on 
dioxins and fin-ans from their most recent 1 I t h  Report on Carcirzoeex. Finally, a 2003 re-analysis of the 
cancer risk Eon1 dioxin reaffirmed that there is no known "safe dose" or 'Yhreshold" below which dioxin 
wd not cause cancer. 

A July 2002 study shows dioxin to be related to increased incidence o f  breast cancer. 

In addition to cancer, exposure to dioxin can also cause severe reproductive and developmental problem 
(at levels 100 times lower than those associated with its cancer causing effects). Dioxin is well-known for 
its ab* to damage the m x m e  system and interfere with hormonal system. 

Dioxin exposure has been linked to birth defects, inability to maintain pregnancy, decreased fcitiby, 
reduced sperm counts, endometriosis, diabetes, learning disabilities, immme system suppression, lung 
problems, skin disorders, lowered testosterone levels and much more. For an detailed list ofheakh 
problems related to dioxin, read the People's Report on Dioxin- 

osed to dioxin? 

The major sources of dioxin are in our diet Since dioxin is ht-sohble, it bioaccumulates, climbing up the 
food chain A North American eating a typical North American diet will receive 93% o f  their 
dioxin exposure from meat and dairy products (23% is fi-om& and dairy alone; the other large 
sources o f  exposure are beef; fish, pork, poukry and eggs). In fish, these toxins bioaccudate up the food 
cham so that dioxin levels in fish are 100,000 t-imes that ofthe surroundmg environment. The best way to 
avoid dioxin exposure is to reduce or eliminate your consumption of meat and dairy products by 
adopting a vegan diet. Accordq to a May 2001 study of dioxin in foods, 'The category with the lowest 
[dioxin] level was a simulated vegan diet, with 0.09 ppt .... Blood dioxin levels mpure vegans have also 
been found to be very low in comparison wrth the general population, indica- a lower contribution of 
these foods to h m  dioxin body burden" 

In EPA's dioxin report, they refer to dioxin as hydrophobic (water-kajng) and lipophilic (ht-loving). 
This mans that die@ when it settles on water bodies, wdl rapidly accumulate in fish rather than remain m 
the water. The same goes for other wildlife. Dioxin works its way to the top of the food chaj, 

Men have no ways to get rid of dioxin other than letkg it break down according to its chemical half-lives. 
Women, on the other hand, have two ways which it can exit theh- bodies: 

e It crosses the placenta ... into the growing itdknt; 
* It is presenf I;n the htty breast Ilrilk, wkch Is also a route of exposure which doses tbe e makrng 

bi-east-feediug for non-vegadvegetarian mothers quite hazardous. 



If you're eating the typical North American diet, this is where you are getting your 
dioxin from: 

Taki Exposure = $49 pgfday 

38.t 

Chicken Ingestion 

0.Q 10.0 20.0 30.0 40.0 

Nartfi American Daity infake (pgldayf of TEQ 

Chart from EPA Dioxin Reassessnient Summary 4/94 - VOI. 1, p. 37 
(Figure 11-5. Background TEQ exposurcs for- North America by pathnay) 

[A TEQ is a dioxin Toxic EQuivalent, calculated by looking at all toxic dioxins and furans and 
measuring them in terms of the most toxic form of dioxin, 2,3,7,8-TCDD. This means that 
some dioxindfurans might only count as half a TEQ if it's half as toxic as 2,3,7,8-TCDD.] 

Levels sf Dioxin in U.S. Food Supply (9995): 
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Comparison with emiss ions  from other sources 

The graphs below compare the emissions of  municipal solid waste (MSW) combustors (also called 
Waste t o  Energy plants) emissions to emissions from other sources like: 

Coal and natural gas fired power plants (Fossil Fuel Electricity Generators); 
I ron  and Steel Mills; 
Cement Mainufacturers; 

* Wildfires; 
Chemical Manufacturing; 
.Waste Disposal via Uncontrolled or Open Burning; and 
Diesel and Gasoline Vehicle Emissions. 

These graphs are based on EPA’s 2005 National Emissions Inventory data. More information is 
available a t  EPA‘s Clearinqhouse for Inventories and Emissions. On-road vehicle emissions ( f rom cars, 
trucks, etc.) are responsible for most  o f  the volatile organic compounds, carbon monoxide, and 
hazardous air  pollutants generated. Of these sources, fossil fuel electricity generators are responsible 
for  most o f  t he  mercury and particulate matter generated. 

I http://www.epa.gov/wastes/nonhaz/municipal/wte/airem.htm 1 1/7/201 I 
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T e x t  Vers ion 

Cl 

T e x t  Version 

History of changes over time from MSW combustion facilities and other sources 

I n  1990, €PA developed Maximum Achievable Control Technolow (MACT) standards unde  the Clean 
Air Act for municipal solid waste (MSW) combustors. Emissions f rom MSW combustion facilities 
decreased by a factor of twenty after the MACT controls were put in place. The table below shows 
emission trends from 1990-2005 based on available data f rom the  National Emissions Inventories. 
Total emissions o f  hazardous air  pollutants have dropped more than 94 percent in this t ime period from 
nearly 58,000 tons in 1990 to  about 3,300 tons in 2005. 

Emissions f rom other source categories have declined over t ime as well. The graphs below indicate 
t rend data for  carbon monoxide (CO), nitrogen oxides (NOx), particulate matter less than 2.5 microns 
in diameter (PM2.5), and volatile organic compounds (VOCs). Total emissions are illustrated on the 

graphs as well as emissions from well-known source categories. Vehicle emissions are a majo r  source 
for many of these pollutants. This is important t o  note because it puts into perspective the exposure 
and hazard potential f rom industrial sources. The Air Emission Sources website provides information o n  
other pollutants. For more information on trends, please visit National Emissions Inventorv (NEI) Air 
Pollutant Emissions Trends Data. MSW combustion facilities are combined with other industries in the 
“Waste Disposal and Recycling” category. 

http : //www. epa.gov/wastes/nonhazlmunicipal/wtelairem. htm 11/7/2011 
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Air toxics emissions 

The table below shows how 
much emissions from MSW 
combustion facilities have 
declined post-MACT from 
1990-2005. You can see 
from the table below that 
these regulations have 
significantly reduced 
emissions, in many cases, 
by more than 95 percent. 
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Emissions f rom Large and Small NSW Combustion Facilities Pre- vs. Post-MACT Comparison 

Po I I uta n t s  

Mercury 

Cadmium 

Lead 

1990 Emissions (tons per year) 2005 Emissions (tons per year) Percent Reduction 

57 2.3 9 6 ‘10 

9.6 0.4 9 6 O/o 

170 5.5 9 7 ‘/o 

Particulate Matter 18,600 780 9 6 9’0 

Hydrogen Chloride 57,400 3,200 9 4 ‘/o 

Sulfur Dioxide 38,300 4,600 8 8 9‘0 

Nitrogen Oxides 64,900 49,500 2 4 ‘!o 

Dioxin and furan emissions are measured in grams on what is known as a “toxic equivalent quantity” or 
TEQ basis. There are many kinds o f  dioxins and furans. ”TEQ” takes into account the fact that different 
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dioxin and furan molecules have different hazard levels. Dioxin and furan emissions declined more than 
99 percent f rom 4,400 grams TEQ in 1990 t o  15 grams TEQ in 2005. 

Air toxics impacts 

The toxics generated by MSW combustion facilities are t ight ly regulated by the Maximum Achievable 
Control Technoloqy (MACT) standards under t h e  Clean Air Act. All activities that  involve combustion, 
such as power plants, cement plants, inetal smelters, and fuel-fired engines generate air  emissions. 
The risk f rom these emissions must be put into context. EPA conducts onqoinq evaluations o f  air toxics 
in t h e  United States, which include estimates o f  cancer and non-cancer (nausea, asthma, bronchitis, 
etc.) health effects based on chronic exposure f rom outdoor sources. EPA’s Air Pollution and Health 
B& web page helps to  pu t  risk into perspective. 

Case-specific data for an MSW combustion facil i ty in Montgomery County, Maryland show tha t  the 
overall cancer and non-cancer risk t o  human health has always been below EPA benchmarks and - in 
many  cases - have actually decreased over t ime  despite incorporating new risk methods and more 
exposure pathways. Multiple independent r isk studies 1~~~~~~ were conducted before and after 
the MSW combustion facility was built and t h e  risk posed b y  the plant has been continually re- 
analyzed. 

Steps EPA is taking to make sure MSW combustion facilities stay safe 

The states and EPA work together to  ensure t h a t  MSW combustion facilities are complying with 
emission standards. States have developed regulations o f  their own t o  implement t h e  federal MACT 
standards. You can check the compliance status o f  MSW combustion facilities and other types of  
facilities in your area at: Environmental Compliance Historv Online. 

EPA is also voluntarily re-examining the MACT emissions levels using additional MSW combustion 
facility data through 2008. Preliminary analysis of  these data shows that  emissions have been well 
below the existing MACT standards and maintain high performance levels. You can check o n  the latest 
regulatory updates at  EPA’s Air Toxics website. 

You can also find information on land, water, and air emissions a t  EPA’s one-stop shop for  
environmental data known as Envirofacts. 

Continued state and EPA efforts to  reduce t h e  amount o f  hazardous material in MSW also translate into 
lower emissions. For example, improving mercury management practices and phasing mercury out of  
products like thermostats means there is less mercury in MSW and hence less mercury emissions from 
MSW combustion facilities. 

Dioxins 

“Dioxins” refer t o  a group o f  chemical cornpounds that  share similar characteristics. Dioxins are known 
to  cause cancer in animals and likely in humans. They may also cause other reproductive o r  
developmental effects. Dioxins f rom MSW combustion facilities are no t  present in the  waste itself, they 
are by-products generated from the combustion o f  chlorinated wastes. Improved combustion 
technology and a i r  pollution controls have dramatically reduced the quantity of dioxins emit ted f rom 
MSW combustion facilities. The US Government’s Interagency Work Group on dioxin has prepared a 
useful question and answer document ~ ~ ~ l ~ - P i , ~ r . t 7 i i ~ p 1 c ? ’ .  This workgroup is composed of  federal agencies 
tha t  address health, food, and environmental concerns. Some relevant highlights f rom this document 
include: 

.... . 

Over the past few decades, EPA has aggressively looked for ways t o  reduce and control 
dioxins in the environment in the United States. Collectively, these actions have resulted in 
strict controls on all o f  the known and quantifiable major industrial sources of  dioxin 
releases. As a result o f  EPA’s efforts, a long with efforts by state governments and private 
industry, known and quantifiable industrial emissions in the United States have been 
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reduced by more than 90% from 1987 levels. For example,(municipal waste combustors 
are estimated t o  have emitted collectively nearly 1 8  pounds of  dioxin toxic equivalents in 
1987, b u t  under EPA regulations they are now expected t o  emit  less than 1/2 ounce per 
year. Similarly, medical waste incinerators emitted about 5 pounds o f  dioxin equivalents in 
1987, bu t  under EPA regulations they now will be l imited t o  about 1/4 ounce annual 
emissions. EPA has implemented similarly strict standards for  other dioxin sources. 

Greenhouse Gases ( G H G s )  

Estimates o f  qreenhouse qas emissions f rom US MSW combustion facilities range f rom 10 t o  20 million 
metr ic tons, depending on the different methods used to  estimate the biogenic fraction of MSW. 
Regardless, it is a small fraction of  the nearly six billion tons emitted by t h e  combustion of  fossil fuels. 
Per un i t  of  electricity produced, the MSW combustion facilities generate less GHGs than coal or oil, but  
slightly more GHGs per un i t  energy than natural gas. EPA‘s climate chanqe website addresses air 
emissions of  electricity generation f rom different sources. The value reported on this website for MSW 
(2,988 pounds of  carbon dioxide per megawatt-hour) includes emissions for  both the  biogenic and 
fossil fractions o f  MSW. However, when considering carbon dioxide ( C 0 2 )  emissions f rom MSW 
combustion, it is necessary to  count only emissions from fossil fuel-based products, like plastics. The 
biogenic fraction o f  MSW is material generated f rom living organisms and is already in the planet ’s 
carbon cycle. This biogenic fraction should not  be included when determining the GHG outputs o f  
combusting MSW for  energy recovery. I n  the table below, we use EPA’s G r i d  (a database o f  
information on electrical generators in the United States) that  indicates about 53 percent o f  the energy 
generated by MSW combustion facilities is f rom biogenic sources and 47 percent is fossil-derived 
power. eGrid relies on the Department of  Energy’s Enerav Informat ion Administration methodoloqy for 
allocating MSW t o  biogenidnon-biogenic energy (which, in turn, relies on EPA’s Annual MSW ReRort) 
and information about MSW combustor type. 

Fuel 

MSW 1016 

co2 
(pounds per 

megawatt hour) 

Coal 2249 

011 1672 

Natural Gas 1135 

Life-cycle emission analysis of MSW combustion considers factors like: 

9 Avoided methane emissions from landfills; 
Energy generation potential that  offsets fossil fuel use; 

9 Metals recovery (recycling); ., Emission savings from the avoidance of  long-distance transport t o  landfills. 

Two EPA-sponsored models have been developed to  examine life-cycle emissions f rom different 
management methods o f  MSW: the m s t e  Reduction Model (WARM) and the  MSW Decision SuDport 
Tool (DST) (PDF) (2 pp ,  470K, about PDF). These models both show that  MSW combustors actually reduce 
the amount  o f  GHGs in the  atmosphere compared to  landfilling. The savings are estimated to  be about 
1.0 ton o f  GHGs saved per ton of  MSW combusted. 

Iittp ://www.epa.gov/wastes/nonhaz/municipal/wte/airem.htm 1 1 /7/20 1 1 
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I__ From? 
Human-Related Sources in the 
United States 
__ Natural Sources - Global Emissions 

Where Does Nitrous Oxide 
Come From? 
Nitrous oxide ( N 2 0 )  is produced b y  both natural and human-related sources. Primary hurnan- 
related sources of  N20 are agricultural soil management, animal manure management, 
sewage treatment, mobile and stationary combustion of  fossil fuel, adipic acid production, 
and nitric acid production. Nitrous oxide is also produced naturally f rom a wide variety o f  
biological Sources in soil and water, particularly microbial action in wet tropical forests. 

Nitrous oxide emission levels f rom a source can vary significantly f rom one country or region 
to another, depending o n  many factors such as industrial and agricultural production 
c h a ra c t  e r i s t i cs , co tn b 11 s t i o n tech no log i es I w a 5 t e m a n a 9 em e n t p r a c t i ces I a n d cl i ni ate. Fo r 
example, heavy utilization o f  synthetic nitrogen fertilizers in crop production typically results 
in significantly more NzO emissions from agricultural soils than that  occurring f rom less 
intensive, low-tillage techniques. Also, the presence or absence of control devices on 
combustion sources, such as catalytic converters on automobiles, can have a significant 
affect on the level of N20 emissions f rom these types of  sources. 

Emission inventories are prepared to determine the contribution of emissions from different 
sources. The following sections present information f rom inventories of U.S. human-related 
and natural sources of N2O globally. For more information on international emission of N2O 
from human-related sources, visit the International Analysis section of  this site. 

elated Sstrrces in the United States 

Table 1 shows the level of emissions from individual sources for the years 1990, 1995, 2000 
and 2005 to  2008. 

Table 1 U.S. Nitrous Oxide Emissions by Source (TgC02 Equivalents) 

Source Category 

Ag ricukural Soil 
Management 

Mobile Combustion 

Nitric Acid Production 

1990 I995 2000 2005 2Q06 

203.5 205.9 210.1 215.8 211.2 

43.9 54.0 53.2 36.9 33.6 

18.9 21.0 20.7 17.6 17.2 

2Q07 

261.0 

30.3 

20.5 

2008 

215.9 

26.1 

19.0 



Sources and Emissions 1 Nitrous Oxide I Climate Change I U.S. E?A 

Manure Management 14.4 15.5 16.7 1 G . G  17.3 17.3 17.1 

Stationary Combustion 12.8 13.3 14.5 14.7 14.5 14.6 14.2 

5.5 5.0 Adipic Acid Production 15.8 17.6 

Wastewater Treatment 3.7 4.0 

NzO from Product Uses 4.4 4.6 

Forest Land Remaininq 2.7 3.7 

4.5 4.7 

4.9 4.4 

12.1 8.4 - 
Forest Land 

4.3 

4.8 

4.4 

18.0 

3.7 2.0 

4.9 4.9 

4.4 4.4 

16.7 10.1 

Corn posting 0.4 0.8 1.4 1.7 1.8 1.8 1.8 

Settlements Remaining 
Set t lements  
Field Burning of 
AgricuIturaI Residues 

Incineration of Waste 

Wetlands Remaining 
Wetlands 

1.0 1.2 1.1 1.5 1.5 1.6 

0.4 0.4 0.5 0.5 0.5 0.5 

0.5 0.5 0.4 0.4 0.4 0.4 

+ + + + + + 
- 

International Bunker 1.1 0.9 0.9 1.0 
Fuels 

Total for US. 322.3 342.5 345.5 328.3 

1.2 1.2 

329.5 327.7 

1.6 

0.5 

0.4 

+ 

1.2 

318.2 

Source: U.S. Emissions Inventory 2010: Inventory of U.S. Greenhouse G a s  Emissions and 
Sinks: 1990-2008. 

The principal human-related sources of N20 a r e  described below. For each source, a link is 
provided to  t h e  report entitled " U S  Emissions Inventory 2010: Inventory of U.S.  Greenhouse 
Gas Emissions and Sinks: 1990-2008," prepared by €PA, which provides detailed information 
on t h e  characterization and quantity of national emissions from each source. This report, 
hereafter referred t o  a s  the "U.S. inventory report," provides the latest descriptions and 
emissions associated with each source category and is part  of t h e  United States '  official 
submittal to the  United Nations Framework Convention on Climate Change (UNFCCC). The 
U.S.  inventory report also describes t h e  procedures used to quantify national emissions, a s  
well a s  a description of t rends in emissions since 1990. 

Agricultural soil management. Nitrous oxide is produced 
naturally in soils through the microbial processes of 
denitrification and nitrification. These natural emissions of N2O 
can be increased by a variety of agricultural practices and 
activities, including the use of synthetic and organic fertilizers, 
production of nitrogen-fixing crops, cultivation of high organic 
content soils, and t h e  application of livestock manure  t o  
croplands and pasture. All of these practices directly add 
additional nitrogen to soils, which can then b e  converted to 
N20. Indirect additions of  nitrogen to soils can also result in N20 emissions. Indirect additions 
include those processes by which applied f e r t i k e r  or manure nitrogen volatilizes into 
ammonia and oxides of nitrogen and then is ultimately re-deposited onto the soil in t h e  form 
of particulate ammonium, nitric acid, and oxides of nitrogen. Surface run-off and leaching of 
applied nitrogen into ground water and surface waters can also result in indirect additions of 



nitrogen to the soil. The U.S. inventory report provides a detailed description on N20 
emissions from agricultural soil management and how they are estimated (see the Chapter 
entitled “Agriculture“). 

Mobile and stationary sources of  fossil fuel combustion. 
Nitrous oxide is a product of the reaction that occurs between 
nitrogen and oxygen during fossil fuel combustion. The volume 
emitted varies wi th the fuel type, technology, or pollution control 
device used, as well as maintenance and operating practices. For 
example, catalytic converters can promote the formation of N20, 
although the latest technical modifications to  converters are 
addressing this problem. The U.S. inventory r e p m  provides a 
detailed description on N2O emissions from fuel combustion sources 
and how they are estimated (see the chapter entitled “Energy”). 

Nitric acid production. Nitric acid is a n  inorganic compound used 
primarily as a feedstock for synthetic commercial fertilizer. It is also 
a major component in the production of adipic acid and explosives. 
Virtually all of the nitric acid produced in the United States is 
manufactured by the catalytic oxidation of ammonia in which N2O is 
form.ed as a by-product and is released from reactor vents into the 
atmosphere. The U.S. inventory report provides a detailed 
description on N2O emissions from nitric acid production and how 
they are estimated (see the Chapter entitled “Industrial Processes”). 

Livestock manure management. Nitrous oxide is produced as 
part of the nitrogen cycle through the nitrification and denitrification 
of t-he organic nitrogen in livestock rnanure and urine. 7-he 
production of N20 from livestock manure depends on the 
composition o f  the manure  and urine, the type of bacteria involved in the process, and the 
amount of oxygen and liquid in the manure system, Nitrous oxide emissions are most likely 
to  occur in dry manure handling systems that have aerobic (in the presence of oxygen) 
conditions, but  that also contain pockets of anaerobic (in the absence of oxygen) conditions 
due to saturation. It should be noted that emissions from livestock manure and urine 
deposited on pasture, range, or paddock lands, as well as emissions from manure and urine 
that is spread onto fields, are accounted for under the source category of “Agricultural Soil 
Management”, The US,  inventory report provides a detailed description an N2O emissions 
from livestock manure management and how they are estimated (see the Chapter entitled 
“Agriculture”). 

Human sewage. Domestic human sewage is usually mixed with other household 
wastewater, which includes shower drains, sink drains, washing machine effluent, etc. and 
transparted b y  a railection system to either a17 on-site (e.g=F a septic system) or centralized 
wastewater treatment plant. Nitrous oxide (N2O) may be generated during both nitrification 
and denitrification of the nitrogen present, usually in the form of urea, ammonia, and 
proteins. These compounds are converted to nitrate via nitrification, an aerobic (in the 
presence of oxygen) process converting ammonia-nitrogen into nitrate (N03). Denitrification 
occurs under anaerobic conditions (in the absence of oxygen), and involves the biological 
conversion o f  nitrate into dinitrogen gas (N2). Nitrous oxide can be an interinediate product 
of both these processes. The U.S. inventow report provides a detailed description on N2O 



ern iss io n s fro m hum an sewage a ri d how they a re e ~ ~ ~ ~ ~ ~ ~ , ~ ~ ~ .  n4-k e,t,”,:;g~i)ti$$x&, htrn, 
“Waste”). Last updated on Tuesday, J u n e  22, 2010 

Adipic acid praduction. Although only responsible for about 1 percent o f  the total nitrous 
oxide emissions in the U.S., adipic acid production is an important category from an 
individual plant perspective and because of the efforts that have been made to reduce 
emissions from those plants. N2O is generated as a by-product during the production of  
adipic acid which is used in the production of nylon and as a flavor enhancer for some foods. 
This white crystalline solid is used in the manufacture of synthetic fibers, coatings, plastics, 
urethane foams, elastomers, and synthetic lubricants. The U.S. inventory report provides a 
detailed description on NzO emissions from adipic acid production and how they are 
estimated (see the chapter entitled “Industrial Processes“). 

Natural emissions of  N2O primarily result from bacterial 
breakdown of nitrogen in soils and in the earth‘s oceans. 
Globally, soils covered by natural vegetation are 
estimated to produce 6.6 Tg of N20 annually and oceans 
are thought to add around 5.4 Tg of N 2 0  annuaily to  the 
atmosphere (U.S. EPA). Together, these two sources 
account for over 90 percent of the natural sources. 
Nitrous oxide is also produced in smaller quantities from 
chemical reactions in the atmosphere. In some ocean 
areas, large areas of surface water can become oxygen 
depleted, allowing active denitrification in open water. 
Large amounts of oceanic nitrous oxide can also arise 
from denitrification in marine sediments, particularly in 
nutrient rich areas such as those of  estuaries. 

~ 

See EPA’s Methane and Nitrous 
Oxide Emissions From Natural 
Sources [PDF) (194 ppr 1.9MB, About 
m), published April 2010. 

It is important in studies o f  N20 emissions to  account 
for the various interactions between natural processes 
and human influences in the nitrogen cycle, since 
human impacts can significantly enhance the natural 
processes that lead to N2O formation. For example, the 
nitrogen nutrient loading in water bodies due to 

fertilization and run-off to streams can enhance N2O emissions from these natural sources. 
Human-related ammonia emissions have also been shown to cause N20 emissions in the 
atmosphere through ammonia oxidation. 

--ll__l_ 

IPCC 2007: Climate Chanqe 2007: The Physical Science Basis F x C M E r  
Contribution of Working Group I t o  the Fourth Assessment Report of the 
Intergovernmental Panel on  Climate Change, [Solomon, S., D. Qin, M. Manning, Z. 
Chen, M. Marquis, K.B. Averyt, M. Tignor and H.L. Miller (eds.)]. 
Methane and Nitrous Oxide Emissions From Natural Sources (PDF) (194 pp, 1.9MB, About 
PDF), April 2010. 
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Jacksonville Health Zone 
Superfund Update Fact Sheet 

Jacbonvitle, Florida Duval C0ii~t-j July 2011 

The United States Environwzenful Protection Agency (EPA), Region 4, I S  committed to informing the 
crfizens qfected by the cleanup ucfivrfies of the Superfund Sites wrlhrn Health Zone I of cleanup pmgress. 
This fuc f sheet prowdes informahon related to water bodies surrounding Supelfind cleanup locuiion(s). 

Jacksonville Ash Sites 

The Jacksonville Ash Superfund sites are 
comprrsed of thrce facilities in Jacksoiivillc, 
Duval County, Florida: thc IJorcst Street 
Incinerator, the 5th & Clcvefand 
Incinerator. and the Lonnie C. Miller, SI-. 
Park. l’lic Forest Street Inciiierator occupies 
approxiiiiatcly 460 acres of land and, 
together with the 5th & Clevclantl 
Incinerator, operatcd as thc (‘ity of 
Jacksonville’s municipal solid waste 
incinerator from the 1940s until the 1960s 
Combustion ash, clinker, and ash residues 
were disposed of on each of the incinerator 
properties and also on the land that was later 
redeveloped into the Lonnie C. Miller, Sr. 
Park. Current land uses on this large site 
include resideiitial, commercial, 
recreational, and public services, including 
thc Forest Park Head Start School and the 
Eininet C. Reed Community Center. 

The City o€ Jacksonville conducted a 
preliminary assessment at the sites and 
found significantly elevated lead levels in 
the soil and ground water due to the 
presence of incinerator ash on the sites. 
Elevated levels of arsenic, metals, and 
dioxins ~7ere also found in soils at each of 
the three facilities. From 1997 through 

2004, EPA conducted a series of 
investigatjons, analyzing for metals, serni- 
volatile organics, pesticides, polychlorinated 
biphenyls (PCB), and dioxins in soils, 
surface water, sediments and ground water 
at each of the three sites. 

The suiface water migration pathway was of 
potential concern because elevated levels of 
arsenic and lead \$ere detected in sediment 
samples from McCoy’s Creek during the 
invcstigation. 111 2004, El’h funded the 
Duval County Health Department Fish 
Tissue Sfudy and fixposu~c: lizvestigatron on 
the Ribault River and McCoy’s Creek. 
Based on this study, detected lcvels of 
metals and dioxins in fish were below levels 
of concern for human consumption, and no 
recommendation or advisory was issued. 
Currently, all three of the sites are being 
cleaned up following the completion of the 
comprehensive site-wide Remedial Action 
Work Plans. 

Exown’s Dump 

The BIOMTI’S Dump Superfund sitejs located 
in the City of Jacksonville. Approximately 
80 acres in size, the site consists of the 
former Mary McLeod Bethune Elementary 
School, an electrical substation of the 
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Jacksonville Electric Authority (JEA), 
surrounding single family homes and 
multiple fairUly complexes (e.g., 
apartments ) . 

From the late 1940s until the mid-l950s, the 
site was an operating landfill used to deposit 
ash from the City of Jacksonville’s 
municipal incinerators (Jacksonville Ash 
sites). Investigations have indicated that ash 
is present within the site at depths varying 
&om the surface to, in some locations, 
greater than 20 feet below land surface. 
After closure of the landfill in 1953, the 
property was obtained by the Duval County 
School Board in 1955, through 
condemnation procedures, for construction 
of a school. At approximately the same time 
and later, land surrounding the original 
landfill began to undergo development of 
residential homes and apartment complexes. 

The original location of tlie dumping 
operation is centered on the northern portion 
of the former Mary McLeod Bethune 
Elementary School. School year 20001200 1 
was the last year the school operated. 
Elevated levels of lead, arsenic, other 
inorganics and diodfixans were found in 
soils. Additionally, lead was detected in 
sediment samples >collected from Moncrief 
Creek. The grounqiwater and surface water 
samples did not show any detectable levels 
of lead. 

In swnmai-y, sampling performed to date 
indicates that sediment does not contain 
ecologically significant concentrations of 
contamination, and contaminants found in 
soil do not appear to be migrating to other 
media. Ongoing cleanup activities at the 
Brown’s Dump site include stabilization of 
the banks of Moncrief Creek in addition to 
contaminated soil excavations. 

K e n  McGee (Jacksonville) 

The Ken McGee Chemical site is located at 
16 1 1 Talleyrand Avenue along the western 
shoreline of the St. Johns River in Duval 
County, Florida. The site was included on 
the National Priorities List in March 20 10 
following the Tronox, Inc. bankruptcy. 

The site occupies approximately 3 1 acres 
and is located within a heavily industrialized 
area of the City of Jacksonville. The site is 
bordered to the north by the Port of 
Jacksonville, to the south by undeveloped 
property and a truchng company, to the east 
by the St. Johns River, and to the west by 
Talleyrand Avenue. Residential and 
coininercial properties are also located near 
the site. The site is currently unused. 

Froin 1893 to 1978, the site was utilized as a 
fertilizer and pesticide formulating, 
packaging, and distributing facility. These 
operations resulted in the release of various 
contaminants to the soil, ground water, and 
sediments in the St. Johns River. Ground 
water beneath the site discharges to the St. 
Johns aver ,  and testing of this discharge 
indicates that dissolved metals, pesticides, 
and PCBs are reaching the river at levels 
above ecological screening levels. 

From 1984 to 2005, under the jurisdiction of 
the Florida Department of Environmental 
Protection (FDEP) and EPA, the potentially 
responsible party conducted several 
environmental studies to define the nature 
and extent of the site contamination. The 
results of these investigations revealed the 
presence of volatile organic compounds, 
semivolatile organic compomds, pesticides, 
polychlorinated biphenyls, and metals. EPA 
is currently in the process of evaluating this 
information, as well as public comments, to 
determine the best approach to site cleanup. 



Fairfax Street ‘LVood Treater 

The Fairfax Street Wood Treater (FSWT) 
site is a former wood treatment operation 
located at 2610 Fairfax Street, Jacksonville. 
The 12-acre site is located in a residential 
area of Jacksonville, iimnediately adjacent 
to two elementary schools, a private 
school/day care, and several residential 
properties (both single family and multi- 
unit). 

EPA Superfund Emergency Response and 
Removal Actions began in August 20 10. 
The Removal Action is currently ongoing 
and expected to be completed by the fall of 
20 I 7 . The purpose of the Removal Action 
is to stabilize the site and remove the most 
highly contaminated materials, including 
building mattcrials, surface soils, sediment, 
and surface water in the on-site detention 
basin EPA is also evaluating the need for 
additional response actions to address long - 
term clean up of the site. EPA is in the 
procc.;s of dctci-mining whether the site 
qualiflics for Superfund licincdial action. 

From 1980 to 2010, Wood Treaters LLC 
pressure treated utility poles, pilings, heavy 
timber, and plywood products using the 
wood treating preservative chroinated 
copper arsenate (CCA). CCA is 
characterized by a bright green color and is 
composed o f  waterborne oxides, or salts, of 
chromium, copper, and arsenic. The copper 
serves as a fungicide, the arsenic serves as 
an insecticide, and the chromium binds the 
copper and arsenic to the wood. Wood was 
pressure treated with CCA and allowed to 
dnp dry on site. 

While the treated wood drip-dried, CCA was 
deposited onto the ground and concrete drip 
pad, causing contaminated soil. During rain 
events, the CCA mixed with rain water 
resulting in contaminated stormwater. 
Some of the CCA contaminated stomwater 

I 
~ 

was collected and reused for wood treating, 
and some of it was uncontrolled and flowed 
off the site and onto surrounding properties. 
Wood treating operations resulted in soil 
contamination with chromium, copper and 
arsenic. 

During operation, stormwater was diverted 
to ditches along the northern and western 
property boundaries and drained to a 
retention pond at the northwestern corner of 
the property. An overflow pipe is located in 
the retention pond discharges into Moncrief 
Creek, a tributary of the Trout Rwer. Low 
levels of arsenic contamination have been 
found in Moncrief Creek. 

Picketville Road Landfill 

The Picketbilk Road Idandfill site occupies 
approximately 52 acres in Jacksonville, 
Duval County, Florida adjacent to Little 
Sixniilc Creck. T~ntl-Cill operations began at 
the Site in 1968 Inilially all types o f  wastes 
were disposed at hi: sitc, including 
municipal wastc, and industrial wastes such 
as oil, lead acid battcry liquid waste, battery 
casings, light turpentine sludge, and PCBs. 
However, in 1971, municipal waste was 
diverted to other municipal landfills and the 
site was dedicated for the disposal of 
hazardous wastes. 

Physical constmction of the remedy was 
completed in 1997, and ground water 
monitoring demonstrates that natural 
attenuation of ground water contamination is 
occurring:. Ground water monitoring has 
continued for more than ten years, and over 
t h s  period volatile organic compounds have 
attenuated to below cleanup standards and 
natural attenuation of other contaminants is 
proceeding as expected. Ongoing operation 
and maintenance activities consist of 
groundwater monitoring and site 
maintenance. 
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Jacksonville Ash Repositories 
Jacksonville Urban League 

903 West Union Street 
Jacksonville, FL 32205 

o r  
Bradham Brooks Public Library 

1755 West Edgewood Avenue 
Jacksonville, FL 32208 

Brown’s Dump Repository 
Clanzel T. Brawn Center 

44 15 Moncrief Rd. 
Jacksonville, FI, 
904-764-8752 

Kerr McGee (Tronox) Repository 
Jacksonville Public Library 

Eastside Branch 
1390 Harrison Street 

Jacksonville, FL 32206 

Fairfax Repository 
Dallas James Graham Branch Library 

2304 N. Myrtle Avenue 
Jacksoiiville, FL 32209 

Picketville Repository 
JacksonvilIe Main Public Library 

303 N. Laura Street 
Jacksonville, Florida 32202 

Further information can be provided by EPA- Region 4 Iteprescntatives 

Jacksonville Ash tk Brown’s Dump 
Joe AIfdno 

Remedial Projcct h4anager 

A1 fan o Joe i d q ~ g o v  
(404) 562-8933 OX (800) 435-9234 

Kerr MeGec (Ti-unoxj 
Rob en son Joseph 

Rmiedial Project Manager 
(404) 562- 8891 or (800) 435-9234 

Js segh. roben w n  @epa. gov 

Fairfax Wood Treater 
Cathy Amoroso 

Remedial Project Manager 
(404) 562-8637 or (800) 435-9233 

Amnoroso. cathy@,epa. p v  

Picketville Superfund Site 
Scott Martin 

Remedial Project Manager 
(404) 562- 8916 or (800) 435-9234 

Marlin. scott@epa. EOV 

L’Tonya Spencer 
Cornunity Involvement Coordinator 

(404) 562-8463 or (877) 718-3752 
S p c n c ~ ~ . L a ~ o n y a ~ ~ ~ ~ a .  POV 

U.S. EPA - Region 4 
Superfund Division 

61 Forsyth Street, SW 
Atlanta, GA 30303 
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Site Summary Profile 
€PA ID: FLSFN0407002 
Location: Jacksonville, Duval County, FL 
Lat/Lang: 30.345109, -081.670247 
Congressional District: 03 
NPL Status: Superfund Alternative Site 
Affected Media: Soil 
Cleanup Status: Construction Underway - Physical 
cleanup activities have started. 
Site Reuse/Redevelopment: Continued Residential, 
Commercial, Recreational, and Public Services land uses. 

(alfano.joe@epa.gov) 

Site Backaround Enforcement Activities 
Threats and Contaminants 
Site Cleanup Plan Future Work 
Cleanup Prowess 

Com rn unity Involvement 

Site Ad mi n ist ra tive 
Documents 

Site Background 

EPA will host a public meeting on the Jacksonville Ash, Kerr McGee, 
Picketvilie, and Brown's Dump sites on July 14, 2011, a t  2 p.m. a t  Fresh 
Ministries located a t  616 A Philip Randolph Blvd, Jacksonville, FL 32202 
and at 6 p.m. at the Kennedy Community Center located at 1133 Ionia St, 
_?acksonville, FL 32206. Additional information about the water bodies 
surrounding Superfund cleanup location(s) are available in the 
Jacksonville Heafth Zone 1 Fact Sheet. 

The Jacksonville Ash site is comprised of three facilities in Jacksonville, 
Duval County, Florida: the Forest Street Incinerator, the 5th & Cleveland 
Incinerator, and the Lonnie C. Miller, Sr. Park. The Forest Street 

f4zPIomzf Enfarmatien 
CERCUS Site Profiie 
Additional Site Documents 
Site Contarninants of 
Concern 

Photos/MuiEimedia 

Lonnie C. Miller park on the 
Jacksonville Ash site. 
- Additional Site Photos 
- Site Video 

Additional Resources 
Site Cleanup Terms - can 
be found in EPA's glossary 
EPA Guides to Cleanup 
Technologies 
Superfund Community 
Involvement (PDF) (17 pp, 
130K, Absut PDF) 

Incinerator occupies approximately 460 acres of land and, together with the 5th & Cleveland Incinerator, 
operated as the City of Jacksonville's municipal solid waste incinerator from the 1940s until the 1960s. 
Combustion ash, clinker, and ash residues were disposed of on each of the incinerator properties and also 
on the land that was later redeveloped into the Lonnie C. Miller, Sr. Park. After incinerator operations 
ceased, the properties were briefly used as a construction debris depository, a quail farm, and a junkyard. 
Current land uses on this large site include residential, commercial, recreational, and public services, 
including the Forest Park Head Start School and the Emmet C. Reed Community Center. 

The site is not listed on the NPL-, but is considered to  be an NPL-caliber site and is being addressed through 
the Superfund Alternative Approach. This approach uses the same investigation and cleanup process and 
standards that are used for sites listed on the NPL. 

Threats and Contaminants 

The City of Jacksonville conducted a Prehminary Contamination Assessment at the site and found 
significantly elevated lead levels in the soil and ground water due to  the presence of incinerator ash on the 
site. Elevated levels o f  arsenic, metals, and dioxins were also found in soils a t  each of the three facilities. 

Site Cleanup Plan 

The Record of Decision (ROD) for the site was issued in 2006. Major cleanup elements for the site 
included : 
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Removal of ash-related contamination to  a depth of up to two feet in residential areas. 
Placement of a t w o  foot clean soil cover over ash-related contamination in non-residential areas. 

Cleanup Progress 

As an interim measure, the City of Jacksonville installed a fence to  restrict access to  the most highly 
contaminated areas of the site. The City also began covering the exposed ash with gravel, sod, and 
compost to  reduce potential exposure. 

The City of Jacksonville began the Remedial Design of the selected site remedy under a Consent Decree 
signed in July 2008. 

Additional soil sampling will be required to  comply with the State of Florida Global Risk Based Corrective 
Action (RBCA) standards for arsenic and dioxin that were signed into law in lune 2003. The additional soil 
sampling will proceed simultaneously with the design of the selected remedy. 

Site cleanup activities are being led primarily by potentially responsible parties (PRPs) with oversight by 
€PA. 

The fir-st phase of the remediaton started in April of 2010 and has resulted in the excavation of ash - 
contaminated soil from approximately 300 residential yards. The second phase will start in early 2011 and 
include the remaining properties that require remediation. 

Enforcement Activities 

I n  May 1999, EPA sent Special Notice Letters to the City of Jacksonville identifying the City as a PRP for the 
Jacksonville Ash site. 

The City of Jacksonville voluntarily entered into an Administrative Order on Consent with EPA in September 
1999 to  perform a Remedial Investigation/Feasibility Study (RI/FS) for Ihe site. 

A Consent Decree for the PRP's completion of the Remedial Design/Rernedial Action was lodged with 
Florida Superior Court in July 2008. The final settlement was for the estimated remedial cost of $96 
million. 

Community Involvement 

EPA has conducted a range of community involvement activities at the Jacksonville Ash site to  solicit 
community input and to  ensure that the public remains informed about site activities throughout the site 
cleanup process. Outreach activities have included fact sheets, public notices, interviews, and public 
meetings on cleanup activities and updates. 

Fact Sheets 

Fact Sheet, Julv 2011 (PDF) i 5  P P ,  296K, fi.bout PDF) 

F a d  Sheet, November 1999 { P m  (8 pp, 7 9 K ,  About PDF) 
Fact Sheet, 
Jacksonville Ash 1.C. Miller Park Site Reuse Fact Sheet(PDFl(1 pg, f , o l v ; ~ ,  About PDF) 

Jacksonville Ash 5 t h  and Cleveland Reuse Fact Sheet (PDF) (1 pg, goof(, About PDF) 
3acksonville Ash Forest Street Reuse Fact Sheet lPDF) (1 pp, 6 5 9 ~ 8 ,  &bout PDF) 

2000 ( P D a  (11 pp, 543K, About PDF) 

EPA Children's Health Fair & Environmental Justice Showcase Recoqnition Event October 7, 2011 
F D F )  (1 pi j ,  536.98K5, About PDF1 

1 2 0 1 1  
(PDF) (1 pp, 450.91K5, About PDF1 



Future Work http :/fww:w.epi: .gov/regionA,"astejnFi/npi/npi~n fjaxashfl. h t m  

Last updated on Friday, Scprember 30, 2011 
Phase 2 of the remediation will begin early in 2011. 

Site Administrative Documents 

Site Repository 

For more information or to  view any site-related documents, please visit the site information repository a t  
the following location. As new documents are generated, they will be placed in the information repository 
for public information. 

Jacksonville Urban League 
903 West Union Street 
Jacksonville, FL 32205 

Bradham Brooks Public Library 
1755 West Edgewood Avenue 
Jacksonville, FL 32208 

Administrative Record Index 

Administrative Record, 1999 (PDF) (4 pp, 17OK, About PDF) 

Administrative Record, 2004 (PDF1 (10 pp, 5 5 7 ~ ,  About PDF) 

OU-1 (PDF1 (13 pp, 880K, ,&built PDF) 

For documents not available on the website, please contact the Realon 4 Freedom of Information Office. 
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arbage to Produce Electricity Make 
ense? 

Such incinerators are making progress in the U.S. but critics remain 

ByJulia m e r  and ClirnateWire I Fiidsy, &gust 26,2011 11 1 cotnments 

Prom the sidewalk there's almost no evidence that behind the walls of the energy-From-waste plant in Alexandria, Va., an incinerator is 
burning garbage at more than 1,700 degrees Fahrenheit and providing eleLZricity to  thousands of homes. 

"Ex7erything that the resident puts out on the street in a trash can comes here," said Bryan DonneUy, the facility manager. At his 
lxati tq that amounts to about 350,000 tons of municipalwaste per year. 

The plant, built in 1988, processes garhige from all of Alexandria and Arlinglon, Va , and some parts of the District of Columbia and 
Maryland. Heat from ihe high-tcmpcratirrc incineration of waste, which company represcntativcs mll a "clean bum,'' runs a generator 
that puts 23 rnega-,mtts of electricity l~aclc on the grid -- enough to power 20,000 homes. 

The facility i s  owned arid operated by Covxnta Eker,gy Corp., one oftlie leaders in converting solid waste into energy, with 41 plants in 
North America. On axrage ,  the compmy produces 550 to 750 kilowatt-hours of electricity pcr ion of waste, said ClUef Sustainability 
Officer Paul Gilnian. While the power wines Prom burning garbage, there's a big difference between a traditional incinerator and what 
Covanta does, he said -- "we're a power plant." 

"We have the same wastr hierarchy as the E.U.: reduce, reuse, recycle, energy recoveiy a i d  tlispsal," said GiJman. ''Lrhjs] is that step 
we all the 'Fourth R.' After you reducc, rruse and recycle tlxit, you take the step of energy rccuveiy before you put it in the ground." j 
To make sure the energy is generated cleanly, Covanta says, there are a number of high-tech pollution controls in place. That indudes a 
baghouse to capture particulate matter (such as mercury), carbon injections to absorb heavy metals, dioxins and furans, and the addition 
of lime to neutralize acid gases. Computer systems closely monitor pollutant levels to make sure they remain as low as possible. 

Rut some communities and environmentalists question whediiher those measures are enough, while waste-to-energy facilities are rejected 
in places where it is stlll more econonu'cal to send waste to landfills. There are also concerns over harmful greenhouse gas emissions, the 
sustainability of energy recovery plants and whether or not they inhihit recycling efforts 

Many of these worries were expressed in public comment submissions last week in response to Cwanta's petition to  have energy fkom 
waste induded in the main tier of New York state's renewable portfolio standard (RPS). Opponents say labeling waste as a renewable 
encrgy source will take doIiars away from projects like wind and solar. Some claim the action also detracts f?om the larger issue -- that 
there needs to be more reLycling and less waste to begin with. 

How to turn trash into energy and offset emissions 
There are currently 86 waste-to-energy facilities in the United States. According to the Ehergy Recovery Council, they provide 2,700 
M W  of clean electricity on a 24-hour-per-day, 365-day-per-year basis -- enough to power about 2 million homes. 

In Europe there are more than 400 of these facilities. Another 300 facilities, many of which are in China and Japan, are located around 
tile world, in 40 countries in total. 



The way the system works is this: A dump truck drops the municipal waste into a warehouse-sized pit. Then a giant claw (much like one 
that picks up loot in an arcade game) grabs nearly a truckload of garbage and dumps it into an incinerator. 

Technology developed in Europe mixes the waste at temperatures of up to 2,000 degrees Fahrenheit. The heat then makes steam, 
which runs a turbine and produces electricity. 

Metals are separated. Covanta claims to recycle 400,000 tons of metal per year. Leliover a s4  now a cement-like product, is carted off 
to line landfills. 

Today's incinerators ponute less because of U.S. EPA's strict mzimum available control technology (MACT) regulations, said Nicholas 
Themelis, a Columbia University professor of engineering and waste-to-energy researcher. The MACT standards forced companies to 
introduce scrubbing technology. According to Covanta, its technology perform 6 0  to 80 percent better than required under the MACT 
standard. 

In a 2007 memo, EPA compared the industry's emissions performance for major pollutants between 1990 and 2005. The report found a 
24 percent decrease in nitrogen oxide, an 88 percent drop in stlUur dioxide and a decrease in dioxins and mercury of 99 percent and 96 
percent, respectively, over the time period. 

But Covanta's Gilman said the real savings are in reducing landfill methane emissions. For every ton of waste that goes through the 
facility, he contends, a ton of greenhouse gas emissions is avoided. Two-thirds of the incinerated material is biomass. The remaining one- 
third is essentially a fossil fuel. 

Carbon savings corne from the offsetting of methane emissions that would have been released ifthe ton of waste had gone to a landfill. 
Methane is 21 percent inore potent as a global warmer than carbon dioxide. 

Themelis said emissions reductions are probably a little lower than what the company susests. 

&ed on these reductions, a study published in the journal Waste Management &Research determined that municipal solid waste 
constituted a "stabilization wedge" that could mitigate atmospheric concentrations of greenhouse gases. Authors said that if global waste 
was managed as it is in many parts of Europe -- more recycling, use of the waste-tc-energy process and the limited use of landfib -- it 
would reduce greenhouse emissions by 1 billion tomes per year. 

One researcher on the paper was a Cwanta employee, however, and not an analyses ofwaste-tc-energy projects have painted such a 
positive picture. 

Emissions improvements questioned 
avanta  has applied for main-tier status in New York's RPS, a program to  increase the state's renewable energy capacity to 30 percent 
by 2015. The theory is that energy from waste provides reliable baseload energy and sigmfimt greenhouse gas redudions. 

~ 

New York already classifies "wastes" as renewable resources, but becoming part of the state's renewable portfolio would make Covanta 
eligi3le for ratepayer funding. Last Friday, the comment period closed on Covanta's petition. 

Laura Haight, senior enviromeutal associate at New York Public Interest Research Group (NYPIRG), says that if the petition passes, 
waste wiU take incentives away from inore sustainable technologies like wind and solar. She also says that presentmg the issue as though 
incineration offsets landfill emissions is the wrong approach. 

"In framing this whole debate as incineration versus landfills, they're pushing the needle back 20 years," said H&ht. "Twenty years ago, 
people used to say we need to do more recycling; now we're talking about more burying or burning. No, we need to be doing more 
recycling." 

Haight points out that more energy is saved by reusing m a t e r a  instead of destroying them. Also, rather than being burned, biomass 
could be composted and used for energy recovery, she said. 



While not taking a direct stance on the petition, the NeWY.ork.state_art.ment of ~v;onmentT-I-Cor~ervation (REC) also presented 
some concerns. The DEC wrote in its comments that Covanta was denied entry to the WS in 2004 because in the year 2000, mercury 
emissions from waste-ta-energy facilities in New York were an average of six times higher than coal. 

The report also found waste-to-energy facilities "continue to emit most air pollutants at emission rates that are greater than coal-fired 
power plants on a per megawatt-hour (MWh) basis." 

"This is a big issue here in New York," said Haight. "They're seeking to  be included as a clean energy source, so we need to push hard on 
the issue of the emissions. Even though they have improved over the years, that doesn't mean they should be considered clean energy." 

Last week, Covanta received the go-ahead to  start building a c$250 million plant in Clarington, Ontario, where officials have said they 
see the project as a sustainable way to manage waste. 

Reprintedfrvm Climatewire with permissionfrom Environment &Energy Publishing, LLC. www.eenews.net, 202-628-6500 
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In determining the sources to include under a greenhouse gas enissions cap, policymakeis should evaluate the complete 
lifecycle of the source. Sources that reduce greenhouse gases over t he i r  lifecycle should be encouraged rather than regu- 
lated. Applying a lifccycle analysis to waste-to-energy facilities demonsbates thai hey x e  net reducers of greenhouse 
gases and should be treated accordingly under auy policy to regulate greenhouse gas emissions. Crafting a climate pollcy 
that recognizes the benefits of waste-to-energy will have the desired effect of providing incentives to renewable energy 
sources that minimize greenhouse gases and promote energy independence and fuel diversity. Waste-to-energy facihties 
should qudify as sources of offsets in any climate change program and be excluded as a source regulated ruder a cap. 

Waste-to-Enera”y Basics 
Waste-to-energy facilities generate electricity and steam usiug municipal solid waste as the primary fuel source. The fa- 

equipment to scrub emissions. 

I 

~ 

I cilities burn waste in specially designed boilers to ensure complete combustion arid employ modem pollution control 

The result is clean, renewable energy. Nationwide, 87 waste-to-energy plants supply about 2,500 megawatts of generahg 
capacity to the grid. These plants divert approximately 90,000 tons of waste each day from landfills, generating nearly 17 
billion kilowatt hours of electricity per year. This is enough to meet the electricity needs of almost two million homes and 
represents iieai-ly 20 percent of all non-hydro renewable electricity generation in the US. To put this in context, it would 
take 7.8 million tons of coal to produce the same amouut of electricity from a coal-fxed power plant. Additionally, waste- 
to-energ plants generally operate in or neai- metropolitan areas, increasiiig transmission efficiency and improving distnbLi- 
tion bottlenecks. 

Currently, waste-to-energy facilities process only 8 percent of the municipal solid waste produced in the U.S. each year. 
This largely untapped ~-esource of readily-available biomass does not require large-scale conversiou of arable land or dives- 
sion of compostable materials. 

Waste-to- Ener,qv Reduces Gmenliorrse Gases and Should be Ertcairrwged 
Although waste-to-energy facilities emit CO? as part of their process, they achieve a net reduction of greenhouse gas emis- 
sions over their lifecycle and should not be covered under an emissions cap. 

Waste-to-energy emits two types of COl: biogenic and anthropogenic. Most of the emissions (67%) are biogenic. These 
emissions result from the combustion ofbiomass, which is already part of the Earth’s natural carbon cycle - the p l a t s  and 
trees that make up the paper, food, and other biogenic waste remove COz from the air while they are growing, which is 
returned to the air when this material is burned at a waste-to-energy facility. Because they are part of the natural carbon 
cycle, greenhouse gas poIicies should not seek to regulate these emissions. 
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by generating electrical power or steam, waste-to-energy a~70ids COz emissions fiom 
fossil fuel-based electrical generation; 
the waste-to-energy conibustion process eliminates the methaue emissions that would 
have occutred if the waste was placed in a landfill; and 
the recovery of metals from muiiicipal solid waste by waste-to-e1iesgq facilities is more 
energy efficienr than the production of metals from raw materials. 

As a resuit of these mechanisms, waste-to-energy produces electricity at a net emission rate of?tggg-rai&ye 3,636 15s of COz/ 
MWh. Ln other words: on a Lifecycle basis, for every ton of &ash burned at a waste-to-energy plant, approxiinalely one ton 
of COz equivalents is reduced. 

Climate change policies that only look at the end of ihe stack may inadvertently include net I-educers like \?rasie-to-energy 
fzcilities. This would unnecesszrily penalize facilities that provide climate change benefits and would be inconsistent with 
state and rcgional gpenhouse gas progams like the Regional Greenhouse Gas Initiative (RGGQ, which exclude waste-to- 
mergy facilities t i om the definition of covered sources. It would also be inconsistelit wiih international carbon regimes. 
For example, 'die Clean Development Mechanism established under fhe Kyoto Protocol accords waste-to-energy pro-jects 
offset status for displacing fossil fael--fired electricity generation and eliminating methane production from laiidfills. Any 
federal climate change program should similarly reco,"Luze waste-to-energy as aE important tool to meet greeilhouse gas 
reduction goals and should treat waste-to-energy as a renewable energy source and an eligible offset project category. 

Ragayrable Energy Policies Should Promofe Wasft?-ro-Emrgvgp Faciliities 
Federal, skte, and local governments have enacted a vmety of iaws that ieco-gnze waste-to-energy as a renewable encrgy 
source At the federal level, waste-to-energy has been recognizd as dii important souice of renewable energy mice the 
xxeptioii of the industry oyer 30 y iars  ago. The Federal Power Act rhc Public Utility Regulatory PoliLy Act (PUIU'A), 
the Biomass Research arid Development Act of 2000, tlic Pacific Noitliwest Pouci Planning and Conicrvation Act, the 
Internal Revenue Code, the Energy Pollcsi Act of X N 5 ,  Executive Order 13 1 ?? atid b edci a1 Enei g y  Regulatory Coinnus- 
sion regulations ail rcmgilize waste-to-energy 
as a renewable source of energy. Most re- 
cently, the Emergency Economic Stabilization 
Act, also recozpized waste-to-energy as a re- 
newable energy source by providing a torio- 
>7ear extension of the renewable eiieigy pro- 
duction tax credit for waste-to-cnergy facdi- 
ties m d  other i-enevirzble sources. 

Policies aiming to increase renex able energy 
production (production tax c~ edit or I enewable 
energy standard) and reduce geeuhouse gas 
emissions (cap-and-trade} should rely on 
waste-to-energy to assist m these efforts. In- 
creased use of waste-to-energy mll help pro- 
mote energy independence. reduce depeiid- 
elice on fossil fuels, and reduce greenhouse 
gas emssions. hi conclusion. it 1s essential 

hl aska 

Arkansas 

Cafifomia 

Connecticut 

District of Columbia 

F 101-ida 

Hawaii 

Iowa 

Indiana 

Maine New York 

Marylmd Oregon 

Massachusetts Pemxylvania 

Michigan South Dakota 

Minnesota Virginia 

Montma IVashin$oii 

Nevada VITisconsin 

New Hampshir-e 

New Jersey 

that any fature climate and renewable policies continue to encourage the development and operation of Tqaste-to-energy 
facilities. 

Fol- more irzJfotmatiorr, please contad Ted Michaels, Presideent of IFKSA, ai 202-467-6240 or frrrichaels@Miie.OY,4 
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The use of municipal solid waste (MSW) to generate electricity 
through landfill-gas-to-energy (LFGTE) and waste-to-energy 
WE) projects represents roughly 14% of US. nonhydro renewable 
electricity generation. Atthough various aspects of LFGTE 
and WTE have been analyzed in the literature, this paper is 
the first to present a comprehensive set of life-cycle emission 
factors per unit of electricity generated for these energy 
recovery options. In addition, sensitivity analysis is conducted 
on key inputs (e.g., efficiency of the WE plant, landfill gas 
management schedules, oxidation rate, and waste composition) 
to quantify the variability in the resultant life-cycle emissions 
estimates. While methane from landfills results from the anaerobic 
breakdown of biogenic materials, the energy derived from 
W E  results from the combustion of both biogenic and fossil 
materials. The greenhouse gas emissions for WE ranges from 
0.4 to 1.5 MTC02e/MWh, whereas the most agressive LFGTE 
scenerio resutts in  23 MTC02e/MWh. W E  also produces lower 
NO, emissions than LFGTE, whereas SO, emissions depend 
on the specific configurations of WIE and LFGTE. 

Introduction 
In response to increasing public concern over air pollution 
and climate change, the use of renewable energy for electricity 
generation has grown steadily over the past few decades. 
Between 2002 and 2006, U.S. renewable electricity genera- 
tion-as a percent of total generation-grew an average of 
5% annually ( 1 ) ,  while total electricity supply grew by only 
1% on average (3. Support mechanisms contributing to the 
growth of renewables in the United States include corporate 
partnership programs, investment tax credits, renewable 
portfolio standards, and green power markets. These mech- 
anisms provide electric utilities, investment firms, corpora- 
tions, governments, and private citizens with a variety of 
ways to support renewable energy development. With several 
competing renewable alternatives, investment and purchas- 
ingdecisions should be informed, at least in part, by rigorous 
life-cycle assessment (LCA). 

In 2005, a total of245 million tons of MSW was generated 
in the United States, with 166 million tons discarded to 
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landfills (3). Despite the increase in recycling and cornposting 
rates, the quantity of waste disposed to landfills is still 
significant and expected to increase. How to best manage 
the discarded portion of the waste remains an important 
consideration, particularly given the electricity generation 
options. Although less prominent than solar and wind, the 
use of municipal solid waste (MSW) to generate electricity 
represents roughly 14% of U.S. nonhydro renewable elec- 
tricity generation ( I ) .  In this paper we compare two options 
for generating electricity from MSW. One method, referred 
to as landfill-gas-to-energy (LFGTE), involves the collection 
of landfill gas (LFG) (50% CH4 and 50% C02), which is 
generated through the anaerobic decomposition of MSW in 
landfills. The collected LFG is then combusted in an engine 
or a turbine to generate electricity. Asecond method, referred 
to as waste-to-energy W E )  involves the direct combustion 
of MSW, where the resultant steam is used to run a turbine 
and electric generator. 

Clean Air Act (CAA) regulations require capture and 
controlof LFG fromlargelandfills by installing agas collection 
system within 5 years of waste placement (4). The gas 
collection system is expanded to newer areas of the landfill 
as more waste is buried. Not all LFG is collected due to delays 
in gas collection from initial waste placement and leaks in 
the header pipes, extraction wells, and cover material. 
Collected gas can be either flared or utilized for energy 
recovery. As of 2005, there were 427 landfills out of 1654 
municipal landfills in the United States with LFGTE projects 
for a total capacity of 1260 MW. It  is difficult to quantify 
emissions with a high degree of certainty since emissions 
result from biological processes that can be difficult to predict, 
occur over multiple decades, and are distributed over a 
relatively large area covered by the landfill. 

CAA regulations require that all W E  facilities have the 
Iatest in air pollution control equipment (5). Performance 
data including annual stack tests and continuous emission 
monitoring are available for all 87 W E  plants operating in 
25 states. Since the early development of this technology, 
there have been major improvements in stack gas emissions 
controls for both criteria and metal emissions. The perfor- 
mance data indicate that actual emissions are less than 
regulatory requirements. Mass bum is the most common 
and established technology in use, though various MSW 
combustion technologies are described in ref 6. All WTE 
facilities in the United States recover heat from the combus- 
tion process to run a steam turbine and electricity generator. 

Policy-makers appear hesitant to support new W E  
through new incentives and regulation. Of the 30 states that 
have state-wide renewable portfolio standards, all include 
Landfill gas as an  eligible resource, but only 19 include waste- 
to-energy (7). While subjective judgments almost certainly 
play a role in the preference For LFGTE over W E ,  there is 
a legitimate concern about the renewability of waste-to- 
energy. While the production of methane in landfills is the 
result of the anaerobic breakdown of biogenic materials, a 
significant fraction of the energy derived from W E  results 
From combusting fossil-fuel-derived materials, such as 
plastics. Countering this effect, however, is significant 
methane leakage-ranging from 60% to 85%-from landfills 
[SI. Since methane has a gIobal warming potential of 21 times 
:hat of C02,  the C02e emissions from LFGTE may be larger 
%an those from VJTE despite the difference in biogenic 
:omposition. 

Aithough W E  and LFGTE are widely deployed and 
analyzed in the literature (9-13, side-by-side comparison 
>f the life-cycle inventory (LCI) emission estimates on a mass 
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per unit energybasis is unavailable. LCI-based methods have 
beenused to evaluate and compare solid waste management 
(SWM) unit operations and systems holistically to quantify 
either the environmental impacts or energy use associated 
with S W  options in the broad context of MSW management 
(14-16l- 

The purpose of this paper is to present a comprehensive 
set of life-cycle emission factors-per unit of electricity 
generated-for LFGTE and W E .  In addition, these emission 
factors are referenced to baseline scenarios without energy 
recovery to enable comparison of the emissions of LFGTE 
and W E  to those of other energy sources. While the 
methodology presented here is applicable to any country, 
this analysis is based on U.S. waste composition, handling, 
and disposal, with which the authors are most familiar. In 
addition, parametric sensitivity analysis is applied to key input 
parameters to draw robust conclusions regarding the emis- 
sions from LFGTE and W E .  The resultant emission factors 
provide critic& data that can inform the development of 
renewable energy policies as well as purchasing and invest- 
ment decisions for renewable energy projects in the prevailing 
marketplace. 

Modeling Framework 
The J,FGTE and W E  emission factors are based on the 
composition and quantity of MSW discarded in the United 
States in 2005 (Table S1 of Supporting Information (SI)). We 
excluded the estimated quantity and composition of recycled 
and composted waste. 

The emission factors are generated using the life-cycle- 
based process models for W E  (171 and LFlLFGTE (18) 
embedded in the municipal solid waste decision support 
tool (MSW-DST). The MSW-DST was developed through a 
competed cooperative agreement between EPA's Office of 
Research and Development and RTI International (19-22). 
The research team included North Carolina State University, 
which had a major role in the development of the LCI 
database, process, and cost models as well as the prototype 
MSW-DST. While a summary is provided here, Table S2 (SI) 
provides a comprehensive set of references for those 
interested in particular model details. The MSW-DST includes 
a number of process models that represent the operation of 
each SWM unit and all associated processes for collection, 
sorting, processing, transport, and disposal of waste. In 
addition, there are process models to account for the 
emissions associated with the production and consumption 
of gasoline and electricity. The objective of each process 
model is to relate the quantity and composition of waste 
entering a process to the cost and LCI of emissions for that 
process. The LCI emissions are calculated on the basis of a 
combination of default LCI data and user-input data to enable 
the user to model a site-specific system. For example, in the 
landfill process model, one key exogenous input is the 
efficiency of the LFG collection system. The functional unit 
in each process model is 1 ton of MSW set out for collection. 
The MSW includes the nonhazardous solid waste generated 
in residential, commercial, institutional, and industrial sectors 
(3). 

Each process model can track 32 life-cycle parameters, 
including energy consumption, C02, CO, NO,, S O ,  total 
greenhousegases (C02e), particulate matter (PM), C&, water 
pollutants, and solid wastes. COz emissions are represented 
in two forms: fossil and biogenic. C 0 2  released from an- 
thropogenic activities such as burning fossil fuels or fossil- 
fuel-derived products (e.g., plastics) for electricity generation 
and transportation are categorized as C02-fossil. Likewise, 
COz released during natural processes such as the decay of 
paper in landfills is categorized as C02-biogenic. 

The management of MSW will always result in additional 
emissions due to collection, transportation, and separation 
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TABLE 1. Inputs to the Landfill Process Model 

LFG collection 
system oxidation 

efficiency (%I rate (%I 
during venting 0 15 

during second year of gas collection 70 15 
during thifd year and on of gas collection 80 15 

We assumed efficiency of the collection system based 
on the year of the operation and the ranges stated in U.S. 

during first year of gas collection 50 15 

EPA's AP-42 (8). 

of waste. However, for this analysis, the configuration of the 
SWM system up through the delivery of the waste to either 
a landfill or W E  facility is assumed to be same. 

Electricity Grids. While LFGTE and W E  provide emis- 
sions reductions relative to landfill scenarios without energy 
recovery, the generation of electricity from these sources 
also displaces conventional generating units on the electricity 
grid. The process models in MSW-DST can calculate total 
electricity generated and apply an offsct analysis on  the grid 
mix of fuels specific to each of the North American Electric 
Reliability Council (NERC) regions, an average national grid 
mix. or a user-defined grid mix. Because our focus is on the 
emissions differences between WTE and LFGTE technologies, 
the emissions factors reported here exclude the displaced 
grid emissions. 

For reference purposes, emission factors for conventional 
electricity-generating technologies are reported along with 
theemission factors for WTE and LFGTE (23). These emission 
factors on a per megawatt hour basis include both the 
operating emissions from power plants with postcombustion 
air pollution control equipment and precombustion emis- 
sions due to extraction, processing, and transportation of 
fuel. The background LCI data are collected on a unit mass 
of fuel (23); when converted on a per unit of electricity 
generated basis, the magnitude of resultant emissions 
depends on the efficiency of the power plant. A sensitivity 
analysis was conducted on plant efficiencies to provide ranges 
for emission factors. 

EstirnatingEmission Factors for Landfill Gas-to-Energy. 
The total LCI emissions from landfills are the summation of 
the emissions resulting from (1) the site preparation, opera- 
tion, and postclosure operation of a landfill: (2) the decay 
of the waste under anaerobic conditions, (3) the equipment 
utilized during landfill operations and landfill gas manage- 
ment operations, (4) the production of diesel required to 
operate the vehicles at the site, and (5) the treatment of 
leachate (18) .  The production of LFG was calculated using 
a first-order decay equation for a given time horizon of 100 
years and the empirical methane yield from each individual 
waste component ( I S ,  24). Other model inputs include the 
quantity and the composition of waste disposed (Table SI, 
SI), LFG collection efficiency (Table I), annual LFG manage- 
ment schedule (Figure l),  oxidation rate (Table I), emission 
factors for combustion byproduct from LFG control devices 
cable S3,  SI), and emission factors for equipment used on 
site during the site preparation and operation of a landfill. 
While there are hundreds of inputs to the process models, 
we have modified and conducted sensitivity analysis on the 
input parameters that will affect the emission factors most 
significantly. 

The emission factors are calculated under the following 
scenario assumptions: (1) A regional landfill subject to CAA 
is considered. (2) A single cell in the regional landfill is 
modeled. (3)  Waste is initially placed in the new cell in year 
0. (4) The landfill already has an LFG collection network in 
place. (5) An internal combustion engine (ICE) is utilized to 
generate electricity. (6) The offline time that is required for 



Years 
o io 20 30 40 50 60 70 80 90 100 

Scenarios: 
LF-VENT 100 

LF-VENT 2 

LF-VENT4 

LF-VENT24CE 15 

LF-VENT 2 X E  30 

LF-VENT 2 X E  45 

LF-VENT 2 X E  60 

IF-VENT4KE 15 

LF-VENT 44CE 30 

LF-VENTCICE 45 

LF-VENT4XE 60 

I El Vent Flare 0 Internal Combustion Engine 
FIGURE 1. Annual landfill gas management schedule assumed for alternative scenarios. 

the routine maintenance of the ICE is not considered. (7) 
The LFG control devices are assumed to have a lifetime of 
15 years. (8) The LFG will be collected and controlled until 
year 65. This assumption is based on a typical landfill with 
an  average operating lifetime of 20 years in which LFG 
production decreases significantly afterabout 60 years from 
initial waste placement. This is based on the use of a first- 
order decay equation utilizing empirical data from about 50 
U.S. LFG collection systems. 

The timing of LFG-related operations has significant 
variation and uncertainty that will influence the total 
emissions from landfills as well as the emission factors per 
unit of electricity generated. To capture these uncertainties 
and variation, several different management schemes were 
tested. Figure 1 presents the different cases considered for 
LFGTE projects. Each case differs according to the manage- 
ment timeline of the LFG. For instance, LF-VENT 2-ICE 15 
corresponds to no controls on LFG for the first two years, 
after which the LFG is collected and flared in the third and 
fourth years. From year 5 until year 19, for a period of 15 
years, the LFG is processed through an ICE to generate 
electricity, after which the collected gas is flared until year 
65. Finally from year 65 on, the LFG is released to the 
atmosphere without controls. 

To quantify the emissions benefit from LFGTE and W E ,  
landfill emissions occurring in the absence of an energy 
recovery unit can serve as a useful comparison. Thus, three 
baseline scenarioswithout electricity generation were defined 
for comparison to the energy recovery scenarios: LF-VENT 
100 (LFG is uncontrolled for the entire lifetime of the LF), 
LF-VENT 2 (LFG is uncontrolled for the first two years, and 
then the LFG is collected and flared until year 65)’ LF-VENT 
4 (LFG is uncontrolled for the first four years, and then the 
LFG is collected and flared until year 65). Since emissions 
are normalized by the amount of electricity generated 
(Mw h) to obtain the emission rates, an estimate of 
hypothetical electricity generation for the baseline scenarios 
must be defined. The average electricity generation from a 
subset of the energy recovery scenarios is used to calculate 
the baseline emission rates. For example, emission factors 
fgl(MW h)] for LF-VENT 2 are based on the average of 
electricity generated in LF-VENT 2-ICE 15, LF-VENT 2-ICE 
30, LF-VENT 2-ICE 45, and LF-VENT 2-ICE 60. Additional 
sensitivity analysis was conducted on oxidation rates where 
scenarios were tested for a range of 10-35%. - 

LFGTE 

Estimating Emission Factors for Waste-to-Energy. The 
total LCI emissions are the summation of the emissions 
associated with (1) the combustion of waste (Le., the stack 
gas (accounting for controls)), (2) the production and use of 
limestone in the control technologies (i.e-, scrubbers), and 
(3) the disposal of ash in a landfill (17). 

Emissions associated with the manufacture ofequipment 
such as turbines and boilers for the W E  facility are found 
to be insignificant ( ~ 5 %  of the overall LCI burdens) and, as 
a result, were excluded from this analysis (23. In addition, 
W E  facilities have the capability to recover ferrous material 
from the incoming waste stream and also from bottom ash 
with up to a90% recoveryrate. The recovered metal displaces 
the virgin ferrous material used in the manufacturing of steel. 
The emission offsets from this activity could be significant 
depending on the amount of ferrous material recovered. Total 
LCI emissions for W E  were presented without the ferrous 
offsets; however, sensitivity analysis was conducted to 
investigate the significance. 

In the United States, federal regulations set limits on  the 
maximum allowable concentration of criteria pollutants and 
some metals from MSW combustors (5). The LCI model 
calculates the controlled stack emissions using either the 
average concentration values at current W E  facilities based 
on field data or mass emission limits based on regulatory 
requirements as upper bound constraints. Two sets of 
concentration values (Table 54, SI) are used in calculations 
to report two sets of emission factors for WTE (Le., WE-Reg 
and WE-Avg). The emission factors for WE-Reg were based 
on the regulatory concentration limits (9, whereas the 
emission factors for WE-Avg were based on the average 
concentrations at current W E  facilities. 

The COa emissions were calculated using basic carbon 
stoichiometry given the quantity, moisture, and ultimate 
analysis of individual waste items in the waste stream. The 
LCI model outputs the total megawatt hour of electricity 
production and emissions that are generated per unit mass 
of each waste item. The amount of electricity output is a 
function of the quantity, energy, and moisture content of 
the individual waste items in the stream (Table SI, Supporting 
Information), and thesystemefficiency.Alifetime of20years 
and a system efficiency of 19% [IS000 Btul(kW h)] were 
assumed for the WTE scenarios. For each pollutant, the 
following equation was computed: 
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LCI-WTEi=E {(LCI-Stacki,+ LCI-Limestone,, + 
I 

LCI-Ashi,) x Mass]}/Elec for all i (1) 

where LCI-WTE, is the LCI emission factor for pollutant i 
[g/(MW h)], LCILStack, is the controlled stack gas emissions 
for pollutant i @/ton of waste itemjl, LCI-Limestone,, is the 
allocated emissions of pollutant i from the production and 
use of limestone in the scrubbers (glton of waste item p ,  
LCI-Ash,, is the allocated emissions of pollutant i from the 
disposal of ash @/ton of waste item 11, Mass, is the amount 
of each waste item jprocessed in the facility (ton), and Elec 
is the total electricity generated from MSW processed in the 
facility(MWh). In addition, the sensitivityofemission factors 
to the system efficiency, the fossil and biogenic fractions of 
MSW, and the remanufacturing offsets from steel recovery 
was quantified. 

Results and Discussion 
The LCI emissions resulting from the generation of 1 Mw h 
ofelectricity through LFGTE and WTE as well as coal, natural 
gas, oil, and nuclear power (for comparative purposes) were 
calculated. The sensitivity of emission factors to various 
inputs was analyzed and is reported. Figures 2-4 summarize 
the emission factors for total C02e, SO,, and NO,, respectively, 

Landfills are a major source of CH4 emissions, whereas 
W E ,  coal, natural gas, and oil are major sources of COz- 
fossil emissions (Table S5, SI). The magnitude of CH4 
emissions strongly depends on when the LFG collection 
system is installed and how Long the ICE is used. For example. 
LF-VENT 2-ICE 60 has the least methane emissions among 
LFGTE alternatives because the ICE is operated the longest 
(Table S5, SI). COze emissions from landfills were significantly 
higher than the emissions for other alternatives because of 
the relatively high methane emissions (Figure 2, Table S5). 

The use of LFG control during operation, closure, and 
postclosure of the landfill as well as the treatment of leachate 
contributes to the S0,emissions from landfills. S0,emisstons 
from WrE facilities occur during the combustion process 
and are controlled via wet or dry scrubbers. Overall, the SO, 
emissions resulting from the LFGTE and W E  alternatives 

are approximately 10 times lower than the SO, emissions 
resulting from coal- and oil-fired power plants with flue gas 
controls (Figure 3). The S0,emissions for W E  ranged from 
140 to 730 g / ( M W  h). and for LFGTE they ranged from 430 
to 900 g/(MW h) (Table 2, Table S5). In a coal-fired power 
plant, average SO, emissions were 6900 g / ( M W  h) (Table S6 
andS7, SI). Another important observation is that the majority 
of the SO, emissions from natural gas are attributed to 
processing of natural gas rather than the combustion of the 
natural gas for electricity-generating purposes. 

The NO, emissions for W E  alternatives ranged from 8 10 
to 1800 g / ( W  h), and for LFGTE they ranged from 2100 to 
3000 g/(MW h) (Figure 4, Table 2, Table S5). In a coal-fired 
power plant, average NO, emissions are 3700 g / ( W  h) 
(Tables S6 and S7, Supporting Information). The emission 
factors for other criteria pollutants were also calculated. 
Besides CO and HCI emissions, the emission factors for all 
LFGTE and WTE cases are lower than those for the coal-fired 
generators (Tables %-Sa, SI). 

While we have provided a detailed, side-by-side com- 
parison of life-cycle emissions from LFGTE and W E ,  there 
is an important remaining question about scale: How big an 
impact can energy recovery from MSW make if all of the 
discarded MSW (166 million tonslyear) is utilized? Hypo- 
thetically, if 166 million tons of MSW is discarded in regional 
landfills, energy recovery on average of -10 TW h or -65 
(kW h)/ton of MSW of electricity can be generated, whereas 
a W E  facility can generate on average -100 TW h or -600 
(kW h)/ton of MSW of electricity with the same amount of 
MSW (Table 3) .  WTE can generate an order of magnitude 
moreelectricitythan LFGTEgiventhe sameamount ofwaste. 
LFGTE projects would result in significantly lower electricity 
generation because only the biodegradable portion of the 
MSWcontributes to LFGgeneration, and there are significant 
inefficiencies in the gas collection system that affect the 
quantity and quality of the LFG. 

Moreover, if all MSW (excluding the recycled and 
composted portion) is utilized for electricity generation, 
the W E  alternative could have a generation capacity of 
14000 MW, which could potentially replace -4.5% of the 
313000 MW of current coal-fired generation capacity (2s). 
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FIGURE 2. Comparison of carbon dioxide equivalents for LFGTE, W E ,  and conventional electricity-generating technologies (Tables 
sfi-SB, Supporting Information, include the full data set). 
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FIGURE 3. Comparison of sulfur oxide emissions for LFGTE, W E ,  and conventional electricity-generating technologies (Tables 
S5--SB, Supporting Information. include the full data set). 
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FIGURE 4. Comparison of nitrogen oxide emissions for IFGTE. WE, and conventional electricity-generating technologies (Tables 
S5-S8, Supporting Information, include the full data set). 

A significant portion of this capacity could be achieved 
through centralized facilities where waste is transported 
from greater distances. The transportation of waste could 
result in additional environmental burdens, and there are 
clearly limitations in accessing all discarded MSW in the 
nation. Wanichpongpan studied the LFGTE option for 
Thailand and found that large centralized landfills with 
energy recovery performed much better in terms of cost 
and GHG emissions than small, localized landfills despite 
the increased burdens associated with transportation (23). 
To quantify these burdens for the United States, emission 
factors were also calculated for long hauling of the waste 
via freight or rail. Table S9 (SI) summarizes the emission 
factors for transporting 1 ton ofMSW to a facility by heavy- 
duty trucks and rail. 

Sensitivity analysis was also conducted on key inputs. 
With incremental improvements, W E  facilities could 
achieve efficiencies that are closer to those of conventional 
power plants. Thus, the system efficiency was varied from 
15% to 30%, and Table 2 summarizes the resulting LCI 
emissions. The variation in efficiencies results in a range 
of 470-930 kW h of electricity/ton of MSW, while with the 
default heat rate; only 600 (kW h) / ton  of MSW can be 
generated. The efficiency also affects the emission factors; 
for example, COZ-fossil emissions vary from 0.36 to 0.71 
Mg/(MW h). 

The emission savings associated with ferrous recovery 
decreased the C02e emissions of the WE-Reg case from 
0.56 to 0.49 MTCO,e/(MW h). Significant reductions were 
observed for CO and PM emissions (Table 2). 

VOL. u x ,  NO. u(. XXXX / ENVIRONMENTAL SCIENCE &TECHNOLOGY m E 



TABLE 2. Sensitiwity of Emission Factors for WTE to Plant Efficiency, Waste Composition, and Remanufacturing Benefits of Steel 
Recovery 

Sensitivity on 

baseline factors system efficiency waste cornposition steel recoveFy 
Input Parameters Varied' 

heat rate [Btu/(kW h)] 18000 18000 11 1000,23000l 18000 18000 18000 18000 

composition default , default default all biogenic all fossil default default 

steel recovery excludes excludes excludes excludes excludes includes includes 

efficiency (%) 19 19 I1 5.301 19 19 19 19 

stack gas limits reg avg regla vg reg reg rei? avg 

Results: Criteria Pollutants 

CO M M W  h)l 790 790 [500,1000 1 740 880 -110 -110 

SO, I M M W  h)l 57 a 221 [140, 7301 550 620 450 90 
NO, [g/(MW h)l 1300 1500 [BlO, 18001 1200 14.00 1200 1400 

PM IgI(MW h)l 181 60 138, 2301 1 80 190 -190 -310 

Results: Greenhouse Gases 

C02-biogenic [Mg/(MW h)] 0.91 0.91 (0.58, 1.21 1.5 0.03 0.91 0.91 
C02-fossil [Mg/(MW h)] 0.56 0.56 10.36, 0.711 0.02 1.5 0.49 0.49 

CO,e [MTCO,e/(MW h)] 0.56 0.56 [0.36,0.711 0.02 1.45 0.49 0.49 
CH4 (Mg/(MW h)l 1.3E-05 1.3E-05 [8.lE-06, 1.6E-051 1.6E-05 7.9E-06 -5.OE-05 -5.OE-05 

Results: Electricity Generation 

T W h b  98 98 178, 1601 61 37 98 98 
(kW hJ/ton 590 590 1470, 9301 470 970 590 590 
GW 12 12 19.7, 201 7.6 4.7 12 12 

a For each sensitivity analysis scenario, the input parameters in italics were modified and resultant emission factors were 
calculated and are reported. bThe values represent the TWh of electricity that could he generated from all MSW disposed 
into landfills. 1 TWh/8000 h = Tw; a capacity factor of approximately 0.91 was utilized. 

TABLE 3. Comparison of Total Power Generated 

electricity generated from 
1 ton of MSW. (kW h)/ton total power *, GW total electricity generated 

from 166 million tans of MSW. TW h 

waste-to-energy 
landfill-gas-to-energy 

78-160 
7-14 

9.7-19 
0.85-1.8 

a 1 TW h/8000 h = TW; a capacity factor of approximately 0.97 was utilized. 

470-930 
41 -84 

The composition of MSW also has an effect on the 
emission factors. One of the controversial aspects of W E  is 
the fossil-based content of MSW, which contributes to the 
combustion emissions. The average composition of MSW as 
discarded by weight was calculated to be 77% biogenic- and 
23% fossil-based (Table SI, SI). The sensitivity of emission 
factors to the biogenic- vs fossil-based waste fraction was 
also determined. Two compositions (one with 100% biogenic- 
based waste and anotherwith 100% fossil-based waste) were 
used to generate the emission factors (Table 2). The COze 
emissions from WTE increased from 0.56 MTC02e/(MW h) 
(WTE-Reg) to 1.5 MTCO,e/(MW h) when the 100% fossil- 
based composition was used (Table 2, Figure 2). However, 
the COze emissions from W E  based on 100% fossil-based 
waste were still lower than the most aggressive LFGTE 
scenario (Le., LF-VENT 2-ICE60) whose COze emissions were 
2.3 MTCO,e/(MW h). 

The IandfiIl emission factors include the decay of MSW 
over 100 years, whereas emissions from WTE and conven- 
tional electricity-generating technologies are instantaneous. 
The operation and decomposition of waste in landfills 
continue even beyond the monitoring phases for an indefinite 
period oftime. Reliably quantifying the landfillgas collection 
efficiency i s  difficult due to the ever-changing nature of 
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landfills, number of decades that emissions are generated, 
and changes over time in landfill design and operation 
including waste quantity and composition. Landfills are an 
area source, which makes emissions more difficult to monitor. 
In a recent release of updated emission factors for landfill 
gas emissions, data were available for less than 5% of active 
municipal landfills (27). Across the United States, there are 
major differences in howlandfills are designed and operated, 
which further complicates the development of reliable 
emission factors. This is why a range of alternative scenarios 
are evaluated with plausible yet optimistic assumptions for 
LFG control. F o r m  facilities, there is less variability in the 
design and operation. In addition, the US. EPA has data for 
all theoperatingWTEfacilitiesasaresultofCAArequirements 
for annual stack testing of pollutants of concern, including 
dioxinlfuran, Cd, Pb, Hg, PM, and HCI. In addition, data are 
available for SO2, NO,, and CO from continuous emissions 
monitoring. As a result, the quality and availability of data 
for WTEversus LFGTE results in a greater degree of certainty 
for estimating emission factors for W E  facilities. 

The methane potential of biogenic waste components 
such as paper, food, and yard waste is measured under 
optimum anaerobic decay conditions in a laboratory study 
(24, whose other observations reveal that some portion of 



the carbon in the waste does not biodegrade and thus this 
quantity gets sequestered in landfills (28). However, there 
is still a debate on how to account for any biogenic 
“sequestered” carbon. Issues include the choice of ap- 
propriate time frame for sequestration and who should be 
entitled to potential sequestration credits. While important, 
this analysis does not assign any credits for carbon 
sequestered in landfills. 

Despite increased recycling efforts, U.S. population growth 
will ensure that the portion of MSW discarded in landfills 
will remain significant and growing. Discarded MSW is a 
viable energy source for electricity generation in a carbon- 
constrained world. One notable difference between LFGTE 
and W E  is that the latter is capable of producing an order 
of magnitude more electricity from the same mass of waste. 
In addition, as demonstrated in this paper, there are 
significant differences in emissions on amass per unit energy 
basis from LFGTE and W E .  On the basis ofthe assumptions 
in this paper, WTEappears to be a betteroption than LFGTE. 
If the goal is greenhouse gas reduction, then W E  should be 
considered as an option under US.  renewable energypolicies. 
In addition, all LFTGE scenarios tested had on the average 
higher NO, SO,, and PM emissions than W E .  However, 
HCI emissions from W E  are significantly higher than the 
LFGTE scenarios. 

- 

Supporting information Available 
MSW composition, physical and chemical characteristics 
of waste items, detailed LCI tables and sensitivity results, 
and emission factors for long haul of MSW. This material 
is available free of charge via the Internet at  http:// 
pubs.acs.org. 
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EXECUTIVE SUMMARY 

Mr. Robert Estes is a Principal Environmental Scientist with URS Corporation. URS was 

engaged by Reclamation Power Group, LLC (“RPG”) in 2008 to assist it in the air quality 

permitting process associated with the municipal waste to energy (“W-T-E”) facility it 

proposes to build in the Phoenix metropolitan area. URS also sorted 15,300 pounds of City 

of Glendale residential trash so an outside laboratory could analyze the segregated trash. 

Mr. Estes explains the significant air quality and pollution control requirements applicable 

to the W-T-E facility planned by RPG and the post permitting compliance requirements. 

He concludes that the requirements applicable to RPG’s planned W-T-E facility are 

significant. The compliance requirements are designed to ensure the permit and pollution 

control requirements are not only installed, but maintained during the facility’s operation. 

There will be a full and fair opportunity to raise air quality concerns relating to the 

operation of RPG’s planned W-T-E and to have them addressed through the air quality 

permitting process. 

INTRODUCTION AND PURPOSE OF TESTIMONY 

Please state your name and occupation. 

My name is Robert Thomas Estes. I am a Principal Environmental Scientist at the Phoenix, 

Arizona office of URS Corporation, an international engineering and services company. 

What is your education and work background, relative to this matter? 

I received a Bachelor of Science degree in Environmental Science from Northern Arizona 

University in December, 1977. I was employed for over 13 years with the corporate 

Environmental Department at Arizona Public Service Company, and then I entered the 
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environmental consulting field in 1991. Throughout my 34-year professional career, I have 

focused primarily on air quality regulatory requirements, including permitting, permit 

compliance and regulatory compliance, and secondarily on emissions and ambient air 

quality measurements. I have a strong background in air quality permitting services 

involving industrial facilities and am known to most permitting agencies throughout the 

southwest U.S. 

On whose behalf are you testifying in this proceeding? 

I am testifying on behalf of Mohave Electric Cooperative, Incorporated. 

What is the purpose of your testimony? 

I will explain the efforts undertaken by URS on behalf of Reclamation Power Group, LLC 

(“RPG”) relating to RPG’s planned Waste-To-Energy (“W-T-E”) facility and how the 

public will be protected by the air quality permitting requirements applicable to the W-T-E 

facility and the on-going compliance required after air quality permits are issued. 

RELATIONSHIP TO FWG 

What is your relationship to Reclamation Power Group (“RPG”)? 

URS was retained by RPG in 2008 to prepare a minor source air quality permit application, 

which was to be submitted to the Maricopa County Air Quality Department, for a planned 

bubbling bed boiler that would be fired with refuse-derived fuel to produce steam that 

would power an electrical generator. I had written the proposal to RPG and was the project 

manager for the assignment. In that capacity I was the primary point of contact for RPG 

and directed the work of other URS staff on the project. 
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During the course of our assignment, URS researched the applicable regulations and 

determined that there is a special provision in the federal Clean Air Act' that requires most 

new solid waste incinerators, including the planned RPG W-T-E facility, to obtain a state 

operating permit under Title V of the Act, even though the facility will in all other respects 

still be a minor source. 

Was the assignment expanded? 

We received additional authorization to assist RPG with an assessment of residential 

municipal solid waste from haulers of City of Glendale waste. A copy of the assessment of 

the 15,300 pounds of residential MSW sorted by URS is attached to my testimony as 

Exhibit RE-1. The assessment was undertaken so the segregated fuel material could be 

analyzed by a laboratory contracted separately by RPG. URS used the material heat content 

values from the analysis (Btus per pound) to estimate emissions of regulated air pollutants. 

URS also used the chlorine content values to estimate hydrogen chloride emissions, which 

are classified as a hazardous air pollutant. All other emission calculations were based on 

emission factors for combustion of municipal solid waste that were published by the U.S. 

Environmental Protection Agency. 

Did URS secure the necessary air quality permits for RPG? 

No. Our work was suspended in mid-2009, before the application was finalized. Our 

understanding was that RPG needed to pursue other matters relative to the project, such as 

site location and a contract for the electrical power, before the application could be 

finalized. My next contact regarding the project was when recently contacted regarding 

providing testimony in this matter. 

' See, $129(e) of the Clean Air Act 

:ik I ~ M ~ . O ~ M I . ~ ~ X ~ M ~ ,  Iks: l j ics  Tslimony(c1unn) I 1-3-1 I 
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GENERAL DESCRIPTION OF PLANNED RPG W-T-E FACILITY 

Please describe your understanding of the planned RPG W-T-E facility, in general 

terms. 

The facility would receive municipal solid waste brought in by contract haulers, much like 

a transfer station. A series of machines and processes would separate out recyclable 

materials, such as glass, metal, plastic and paper - these materials would be accumulated 

and sold to recycling facilities. The remaining material (refuse-derived fuel) would be fed 

into the bubbling-bed boiler and burned as fuel. The steam produced would turn a steam 

turbine, which would be mechanically linked to an electrical generator to produce 

electricity. The steam would be condensed back into water using a cooling tower. The 

condensed water would then be pumped back through the boiler to produce steam again. 

The boiler emissions would be treated with a series of pollution control processes and 

equipment, including selective non-catalytic reduction to reduce nitrogen oxides, a spray 

dryer to reduce acid gases and mists, and a fabric filter baghouse to collect particulate 

matter. 

APPLICABLE FEDERAL AND LOCAL AIR QUALITY PERMITTING AND 

POLLUTION CONTROL REQUIREMENTS 

What are the federal and local air quality permitting requirements applicable to the 

planned RPG W-T-E facility? 

The pollution control equipment I mentioned in response to the last question will be 

designed to reduce the annual emissions of particulate matter and nitrogen oxides well 

below the 100 ton threshold for determining a major source of these pollutants under the 

federal air quality operating permit regulations (commonly referred to as the Title V 

IFik: IWZ~OwW-0000: De% EwaTestirnony(clean) 11-3-11 
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permitting program)2 and the status of the boiler would be “synthetic minor” for nitrogen 

oxides and particulate matter. Annual uncontrolled emissions of the other criteria 

pollutants (carbon monoxide, volatile organic compounds and sulfur dioxide) would also 

be below 100 tons, thus the boiler would be a “true minor” source for those pollutants. 

Similarly, the spray dryer is anticipated to control at least 10 percent of the annual 

emissions of hydrogen chloride, thus the boiler would be a “synthetic minor” source for 

that pollutant. Estimated annual emissions of other hazardous air pollutants, such as 

metals, dioxins and furans, were substantially below the major source threshold. 

Since the planned facility would not exceed any major source thresholds, it would not be 

subject to the federal air quality operating permit regulations, on the basis of annual 

controlled emission rates. However, due to the special provision in the federal Clean Air 

Act mentioned above, RPG must still apply for a Title V air quality operating permit from 

Maricopa County . 

What are the federal and local air pollution control requirements applicable to the 

planned RPG W-T-E facility? 

The applicable federal regulations are the New Source Performance Standards (NSPS)4 and 

more specifically, Subpart Eb “Standards of Performance for Large Municipal Waste 

Combustors for which Construction is Commenced After September 20, 1994 or 

Reconstruction is Commenced After June 19, 1996”. This regulation establishes 

enforceable emission limitations on opacity, particulate matter, cadmium, lead, mercury, 

sulfuric acid, hydrogen chloride, dioxin/furans, nitrogen oxides and carbon monoxide. In 

’ See, 40 CFR Parts 70 and 71. 
’ There is another set of federal permitting regulations called the New Source Review program. However, those rules would not 
ipply to the RPG W-T-E facility because the emissions of criteria pollutant per year from the planned RPG W-T-E facility will 
!all below the threshold 250 ton criteria. 
‘See, 40 CFR Part 60. 
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the case of mercury and acid gas emissions, the rule also establishes percent removal 

requirements. 

Subpart Eb also establishes a number of facility pre-construction requirements, such as 

development of a siting plan and a waste management plan, which must include multiple 

public hearings and interactions between the applicant, the permitting agency and affected 

stakeholders. In addition, Subpart Eb establishes enforceable requirements for waste 

combustor operating practices, operator training and certification, boiler startup, shutdown 

and malfunction events, ash handling, initial and periodic emissions and equipment 

performance testing, continuous emissions monitoring, episodic and periodic reporting of 

various information and events to the permitting agency and the EPA, and recordkeeping. 

Regulations to control hazardous air pollutant emissions from “area” (minor) source boilers 

have been promulgated under the National Emission Standards for Hazardous Air 

Pollutants (NESHAP)’ applicable to boilers constructed after June 4,2010. This rule 

establishes emission limits for particulate matter, carbon monoxide and mercury, and it 

establishes specific operating requirements for the equipment used to control these 

emissions. This rule also establishes requirements for minimizing of boiler startups and 

shutdowns, conducting emissions performance tests and fuel analyses, and demonstrating 

continuous compliance with the emission limits. 

Maricopa County regulations require implementation of demonstrated Best Available 

Control Technology (BACT) for regulated air pollutants that will be emitted at specified 

thresholds.6 Based on the anticipated emission rates calculated for the RPG W-T-E 

facility, BACT will be required for particulate matter, nitrogen oxides and sulfur dioxide. 

Although a BACT analysis will need to be included in an air permit application, URS 

See, 49 CFR 63 subpart JJJJJJ 
See, $301 of Maricopa County Air Pollution Control Rule 241. 

5 

6 
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anticipates that the planned fabric filter baghouse, the selective non-catalytic reduction, and 

the spray dryer, respectively, will constitute BACT for these pollutants. 

Maricopa County is classified as not in attainment with the National Ambient Air 

Quality Standards (NAAQS) for particulate matter and ozone. What regulations are 

in place to ensure that the planned RPG W-T-E facility won’t make the 

nonattainment situation worse? 

As described above, controls on particulate and nitrogen oxide emissions, which meet the 

requirements for BACT, will be required at the RPG W-T-E facility to comply with 

applicable federal and state regulations and the permit. Nitrogen oxides are a precursor 

chemical to the formation of ozone in the atmosphere. 

During the facility siting process required by NSPS Subpart Eb described above, 

comprehensive dispersion modeling using sophisticated computer models will be required 

to demonstrate, under a wide range of potential meteorological circumstances, that none of 

the ambient standards under the NAAQS will be exceeded. 

The RPG W-T-E facility will not be subject to emission offsets, since its annual emissions 

are anticipated to be less than the applicability threshold for the federal New Source review 

regulations. 

VI. COMPLIANCE MECHANISMS 

Q: How do Maricopa County and the U.S. Environmental Protection Agency make sure 

that permitted emission sources such as the planned RPG W-T-E facility comply with 

the emission limits, pollution control technology requirements, and the monitoring, 

recordkeeping and reporting requirements in the applicable regulations? 
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The Title V permit will include a citation of all applicable federal and local regulations; 

this clarifies the requirements for the permittee and helps to facilitate enforcement of 

violations. Comprehensive emissions testing will be required within a short time period 

following initial startup of the facility, and will be required at least annually after that. The 

continuous emissions monitoring system must undergo detailed quality assurance testing at 

least annually. The reports for these tests must be submitted to Maricopa County and the 

EPA for approval, thus making them an available public record. 

Detailed air permit compliance certifications, which identify each individual permit 

condition, the compliance status with regard to that condition, and the method(s) used to 

make that determination, must be submitted to Maricopa County twice annually. Electronic 

data reports showing all monitored emission rates and monitoring system quality assurance 

information must be submitted electronically to the EPA. Detailed Excess Emission and 

Monitoring System Performance Reports must be submitted semi-annually to both the EPA 

and Maricopa County. 

The permit will require that malfunctions and excess emissions events be reported to the 

Maricopa County Air Quality Department. The reports must identify how such events will 

be prevented in the future. 

Maricopa County sends compliance inspectors, unannounced, to all permitted facilities 

within the County, at least once per year. These individuals are trained to inspect all 

equipment, processes and facility records to ascertain compliance with the permit 

requirements. The County also encourages citizens who see visible emissions or notice 

offensive chemical odors to call the Air Quality department to report a potential violator. 

In such cases, the County will send a compliance inspector to the suspected source of the 

emissions. 

Fde: 1902-OW.M)wM00: Der: EslesTertirnany(elean) 11-3-11 
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VII. CONCLUSION 

Q: 

A: 

Q. 
4: 

Q: 
4: 

Are the foregoing air quality permitting and pollution control requirements, coupled 

with the reporting and compliance requirements designed to address air pollution 

concerns to the environment and to the public health and safety that otherwise would 

be associated with RPG’s planned W-T-E facility? 

Yes. The entire process of developing and enforcing air quality permitting and pollution 

control requirements is intended to limit emissions so as to protect air quality and in so 

doing to protect the environment and the public’s health and safety. The requirements 

applicable to RPG’s planned W-T-E facility are significant. The compliance requirements 

are designed to ensure the permit and pollution control requirements are not only installed, 

but maintained during the facility’s operation. 

Does the permitting process allow for public participation? 

Yes. Notice will be provided to the public and an opportunity to file comments will be 

provided. If deemed appropriate by the regulatory agency, public hearings can be required. 

In my opinion, there will be a full and fair opportunity to raise and address legitimate air 

quality concerns relating to the operation of RPG’s planned W-T-E facility through the 

permitting process. 

Does this conclude your testimony? 

Yes it does. 
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I. EXECUTIVE SUMMARY 

Professor Nickolas J. Themelis, and Professor Marco J. Castaldi, are the Director and 

Associate Director of the Earth Engineering Center and Department of Earth and 

Environmental Engineering, Columbia University. They jointly author this testimony 

providing basic background on waste to energy (“WTE”) and its role in sustainable energy 

and waste management. They explain that WTE is compatible with recycling, is superior 

to landfilling and, after adopting Maximum Achievable Control Technology (MACT) rules 

of EPA, no longer present air quality and health issues as contended by the Grand Canyon 

Chapter of the Sierra Club’s witnesses. They strongly recommend that the Arizona 

Corporation Commission takes whatever steps are in their power to facilitate the 

introduction of WTE renewable energy source in Arizona. 

[I. 

Q: 

4: 

INTRODUCTION AND PURPOSE OF TESTIMONY 

Please state your name and occupation. 

My name is Professor Nickolas J. Themelis. I am a Member of the National Academy of 

Engineering and Director of the Earth Engineering Center of Columbia University, a 

research group that in the last decade has published over one hundred papers and theses on 

many aspects of sustainable energy and waste management (www/wtert.org, Publications). 

I am a Stanley-Thompson Professor Emeritus and past Chair of the Department of Earth 

and Environmental Engineering of Columbia University. I have authored over 240 

technical papers and inventor or co-inventor of twenty one patents. Currently I am 

directing the research theses of eleven graduate students on several aspects of sustainable 

waste management. 

http://www/wtert.org
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Figure 1 The Hierarchy of Waste Management 

The hierarchy shows that recycling and composting are preferable and should be given 

priority as much as possible in the waste management system of each community. 

However, there are limits as to what percentage of the municipal solid wastes (MSW) of a 

community can be recycled or composted. Therefore, a technology has been developed for 

recovering energy from post-recycling wastes by combustion or gasification that 

generically is called waste-to-energy (WTE). For communities that cannot afford to build 

WTE plants, there are three types of landfills; the most preferable are sanitary landfills that 

protect the groundwater and try to collect as much as possible of the methane gas generated 

in landfills. 

What is the general magnitude of the generation and disposition of MSW in the U.S. 

and in Arizona? 

For several years, EEC has conducted a national survey of waste generation and disposition 

in the fifty states. The data are provided by the Waste Management Departments of each 

state and in the case of Arizona by the Arizona Department of Environmental Quality 

Estes Testman) '(clean) 11-3-11 
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My colleague, Professor Marco J. Castaldi, is Associate Director of the Earth Engineering 

Center of Columbia University, Assistant Professor in the Department of Earth and 

Environmental Engineering of Columbia, and nationally recognized as an expert in 

combustion, catalytic reactors, and gasification. Unfortunately, I am unavailable to 

participate in the Commission’s proceedings scheduled to commence November 29, 20 1 1. 

However, Prof. Castaldi is available and will sponsor this testimony that we have jointly 

authored. 

On whose behalf are you testifying and what is the purpose of your testimony? 

We are presenting testimony at the request of Mohave Electric Cooperative, Incorporated 

to provide some basic background on waste to energy (“WTE”), including generally 

addressing the fallacy of some of the arguments often raised by opponents of WTE, such as 

impacts on recycling and emissions. We have read the testimony submitted by the Grand 

Canyon Chapter of the Sierra Club and find it misleading and based largely on outdated 

and/or unrepresentative data. 

111. THE ROLE OF WTE IN WASTE MANAGEMENT 

Q: What is the accepted hierarchy of waste management? 

A: The mission of the Earth Engineering Center (EEC) is to advance sustainable waste 

management, which is exemplified by the pyramid shown in Figure 1 below. 
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(BioCycle journal, October 2010, based on 2008 data; see 

www.wtert.orn/sofos/SOG2OlO.pd~ - also attached as NJT-1 are copies of the 2004 and 

2010 State of Garbage in America reports based upon information in 2002 and 2008, 

respectively). In the last few years, the results of our survey are used by the EPA for 

calculating the greenhouse gas effects of waste management in the U.S. 

The survey results definitely show that there are limits to the percent of MSW that can be 

recycled and composted. Our bi-annual studies have shown that the total tonnage recycled 

and composted nationally has ranged from 24% to 29% of the total MSW. Another 7% was 

combusted with energy recovery in 2008 in 87 waste-to-energy plants across the nation. 

In the case of Arizona, the total tonnage recycled in 2008 was reported to be 917,373 tons, 

composted 63,954 tons and landfilled 5,801,208 tons. Table 1 below compares the 2008 

with the 2002 data (as reported in the 2004 report). 

rable 1. ComDarison of Arizona generation and disDosition of MSW between 2002-2008 " 
Population Tons Iled 
of Arizona 

2002 5,45 6,3 5 3 6,012359 1,050359 0 4,962,000 

2008 6, Sdo; 

% 19.1% 12.8% -1.2% 0 16.9% 
change 

The data in Table 1 should be studied by those who think that all MSW can be recycled, without 

3othering to consider the scientific and statistical evidence. In this six-year period, the state 

2opulation increased by 19% but the generation of MSW by only 12.8%; this means that the state 

zained some ground in reducing generation of MSW per person. However, after many efforts by 

4rizona communities to increase recycling (Claire Todd, one of Prof. Themelis' graduate students 

Jisited the Phoenix recycling facility in 2003 and described it in her thesis; 

Nww.wtert.or&ofos/Todd thesis.pdf), the tonnage of materials recycled in the state has remained 
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nearly constant. Because of this, the amount of MSW landfilled in Arizona, between 2002 and 

2008, increased by 16.9%. 

111. EMISSIONS ARE NOW EFFECTIVELY CONTROLLED 

Q: 

A: 

What efforts have been undertaken to address emission concerns related to WTE 

plants and how successful have those efforts been? 

The Earth Engineering Center has over the years examined in detail and published on the 

emissions of WTE plants, not only in the U.S. but in other nations, such as France, China 

and Korea. The thesis by Deriziotis (www.wtert.org, Publications, Theses) shows that since 

the U.S. WTE plants adopted the Maximum Achievable Control Technology (MACT) 

rules of EPA, in the nineties, they are amongst the cleanest high temperature processes, as 

attested to formally by EPA. For example, the dioxin emissions are always mentioned by 

opponents of any type of WTE; the facts are that it was an issue before MACT but it is not 

an issue any more. For example, assuming that the proposed WTE includes an Air 

Pollution Control system similar to those used in the average US. WTE, the dioxin 

emissions from this 500-todday plant are calculated to be less than 0.08 grams (0.0028 oz.) 

per year. Most likely, several times this amount is emitted in Arizona from fireworks on the 

4& of July. The testimony of the Sierra Club witnesses does not appear to recognize the 

strides made after WTE plants adopt MACT. 

IV. WTE IS SUPERIOR TO LANDFILLING 

Q: What information can you provide the commission on life cycle analysis of WTE and 

landfill GHG impacts? 

The foremost academic U.S. researcher in landfill engineering is Prof. Morton Barlaz of 

North Carolina State University. In 2009, Prof. Barlaz, as a result of a meeting between 

A: 

File. 19026M)-woooMx), D w  Fsks Testimony (clean) 11-3-11 

http://www.wtert.org
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senior landfill and WTE managers, carried out at the request of Prof. Themelis an analysis 

of LCA studies on WTE and landfilling. We are attaching his report to this testimony as 

NJT-2. It shows clearly that environmentally WTE is superior to landfilling, as per the 

hierarchy of waste management (Figure l), the E.U. Directive phasing out landfilling, and 

laws and regulations in Japan and several other developed nations. 

WTE IS A RENEWABLE ENERGY RESOURCE 

Is WTE a renewable energy resource? 

In 2009-20 1 1, the Earth Engineering Center conducted several studies on recycling, 

composting and waste-to-energy in the U. S., Argentina, Chile, China, Greece, Korea, 

Mexico and Uruguay. Our studies have shown conclusively that after all possible recycling 

and composting are done, the only two alternatives for dealing with the post-recycling 

municipal solid wastes (MSW) are combustion or gasification with energy recovery (also 

called waste-to-energy) or landfilling. Therefore, waste-to-energy (WTE) is the only 

source of renewable energy that also avoids the environmental impacts and land use of 

landfilling. Why is it renewable? Because according to studies by Covanta Energy on 

stack gas of several WTEs across the country, using the carbon- 14 ASTM-D6866 

technique that EEC tested and verified in joint tests with Beta Labs of Florida, MSW 

contains 64-66% biogenic carbon and 36-34% fossil carbon. Therefore, according to the 

accepted methodology by the International Panel on Climate Change, by the European 

Commission, and by the EPA energy from biogenic carbon is renewable. If it were not so, 

the entire biofuel industry in the U.S. would not be a renewable energy source. 

We note that the proposed WTE for Arizona intends to “go the extra mile” of sorting out 

plastics from the MSW before combustion. Therefore, the biogenic carbon content will be 

higher than the 64-66% observed in WTEs that burn mixed MSW as received. The actual 

File: 1 9 0 2 m 0 M X X . D e .  EnesTes6mny(clcan) 11-3-11 
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percentage of biogenic to total carbon in the material processed in the power plant 

proposed by Mohave Electric Cooperative can be determined readily when the plant is 

running by subjecting samples of its stack gas to the ASTM C-14 method mentioned in this 

report. 

It should also be noted that EEC, in an extensive study conducted for the American 

Chemistry Council which represents all the manufacturers of plastics in the US., 

determined that only 7% of the discarded plastic wastes are recycled nationally and another 

9% is combusted with MSW in WTE plants. Therefore, 84% of the plastic wastes are 

landfilled nationally. This represents a waste of a resource that has a calorific value higher 

than coal. It is a resource that is produced and then wasted year after year; therefore, 

processes that allow the recovery of energy from plastics and other fossil-based wastes 

should also be considered as renewable energy sources, even though plastics originate from 

fossil fuels. This is being done already in some nations, such as China where the entire 

amount of energy produced by WTE plants is considered to be renewable and receives a 

credit of about $30/MWh of electricity. 

Therefore the power plant proposed by Mohave Electric Cooperative meets the Arizona 

definition of a renewable energy resource as one “that is replaced rapidly by a natural, 

ongoing process and that is not nuclear or fossil fuel”, certainly with regard to the biogenic 

carbon content of the MSW fuel and reasonably so for the plastic wastes that year after 

year are being buried in Arizona landfills. 

International experience has shown conclusively that attaining of the “zero waste” goal can 

be achieved only by a combination of materials recovery (Le., recycling) and energy 

recovery (WTE). By the way the only U.S. community that has attained this goal is Lee 

County in Florida that encompasses Fort Myers and received the EEC/WTERT 20 10 

Award, along with the City of Vienna. 

Filc 1902MKMowooW,Iksc- ESIsTstimony(c1ean) 11-3-11 
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What are the economics of WTE vs. sanitary landfilling? 

Modern waste-to-energy (WTE) plants provide a clean and renewable source of energy 

used in over forty nations, including the U.S., in order to avoid landfilling and also produce 

electricity or heat. There are over 800 such plants worldwide processing an estimated 190 

million tons of MSW worldwide (27 million in the U.S.). This amount represents only 15% 

of the global post-recycling urban waste. The rest is landfilled contributing an estimated 3- 

4% of the greenhouse gases emitted by humanity. 

In the first decade of the 21St century over 150 new WTE plants have been built. In the 

short term, building a WTE plant is more capital intensive than a sanitary landfill but over 

the twenty years of repaying the capital investment WTE has been more economic than 

landfilling. Examples are York County, PA, Lancaster County, PA, Lee County, FL 

(doubled its WTE capacity in 2007), Palm Beach, FL (doubling its WTE capacity in 20 1 l), 

and Honolulu, HI (also doubling its WTE capacity in 20 1 1). Opponents of WTE bring up 

the very few isolated examples where either poor operation and/or management has 

resulted in financial problems (e.g. in Harrisburg, PA). By the same token, people should 

not invest in new houses because there have been cases where people lost their houses 

when they could not pay the bank. 

RECYCLING AND WTE ARE COMPLIMENTARY 

Are recycling and WTE complementary? 

Figure 2 located at the end of our testimony, based on published data for the U.S. and the 

E.U., compares waste management in the U.S. with various other developed nations. It can 

be seen that the most environmentally minded nations in the world recycle a lot, combust a 

lot, and landfill as little as possible. Japan, Singapore and some other nations are also at 

Ne. 1 9 o Z ~ O M x x 1 ;  k: EstaT&n)’(cItan) 11-3-11 
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the top of this ladder because of extensive use of WTE. The U.S. is about two thirds up this 

“ladder” and has some way to go. 

Where does Arizona rank with regard to sustainable waste management? 

Figure 3, also located at the end of our testimony, shows how the fifty states rate with 

respect to sustainable waste management. Connecticut has the most sustainable waste 

management system at this time. Maryland, thanks to its present facilities for recycling, 

composting and waste-to-energy, is the fifth best state in terms of waste management. This 

year they passed legislation that places WTE on the first tier of renewable energy sources. 

Figure 3 also shows that Arizona is 33rd down from the top. The proposed WTE, and 

hopefully others in the future, will help Arizona to climb up this “ladder”. 

It should also be noted that Arizona landfills about five million tons of MSW fuel and also 

imports over ten million tons of coal. If the five million tons of MSW were to be used as 

fuel in WTE power plants such as that proposed by Mohave Electric, instead of being 

buried as advocated by the Sierra Club of Arizona, the need to import coal to Arizona 

would be deceased by over 1.6 million tons. 

VII. CONCLUSION 

Q: Should the Commission reject WTE as a pilot project under its renewable energy 

rules based upon concerns expressed by the Sierra Club over adverse impacts on 

recycling, emissions, dioxins, ash or the accelerated release of stored biogenic carbon? 

No. It is universally recognized that WTE is a reliable, clean, and renewable source of 

energy. It requires a larger capital investment than sanitary landfilling but in the long run it 

is more economic than landfilling, conserves land, reduces greenhouse gas emission and 

produces electricity from the fuel value of MSW. 

A: 
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The mission of the Earth Engineering Center of Columbia is to advance all means for 

sustainable waste management, including waste reduction, recycling, composting, and 

energy recovery by thermal treatment. We strongly recommend that the Arizona 

Corporation Commission takes whatever steps are in their power to facilitate the 

introduction of WTE renewable energy source in the State. The project proposed by 

Mohave Electric Cooperative will not compete but will increase recycling in Arizona and 

will provide an indigenous energy source that will decrease the importation of coal and will 

complement solar, wind and other renewable sources. At the same time it will reduce the 

need for transforming land to landfills and the emission of greenhouse gases by an amount 

estimated to range from 0.5 to 1 ton of carbon dioxide equivalent, per ton of MSW treated 

in WTE plants instead of being landfilled. 

The evidence presented above shows clearly that there are limits to recycling, that 

recycling and WTE are complementary, and that delaying the construction of WTE 

facilities only perpetuates the need for more and more landfills. 

It is truly unfortunate that some environmental organizations like the Sierra Club, whose 

mission is the protection of the environment, are trying to impede the adoption of a 

technology that has been proven, nationally and internationally, to improve environmental 

quality on several counts. 

Does that conclude your testimony? 

Yes it does. 
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The Sustainable Waste Management ladder 
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Figure 2 

Sources of Figures 2 and 3: US. data are obtainedfiom the 2008 survey of waste management in the US., 
conducted by EEC and BioCycle (BioCycle journal, October 2010). E. U data fiom: 
http://euu.eurostat.ec.euroua.eu/cache/ITY 0FFPUB/KS-CD-07-001/EN/KS-CD-07-001 -EN. PDF; 2008 State of 
Garbage in America, BioCycle, Oct. 201 0 
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14th ANNJAL NATIONIIJIDE SURVEI’ 
OF SOLID IWSTE RrMAGEMENT IN THE UNITED STATES 

A juinf study with the 
€ u A  Engineering Center of Columbiu University 

T IS GENERALLY agreed that there 
are two main sources of national data 
on how solid waste is managed in the 
United States. The first is BioCycle’s 
“State of Garbage in America” survey, 
started in 1989 and done annually since I then, with the exception of 2002. The 

other is an annual survey that Franklin As- 
sociates conducts for the US. Environmental 
Protection Agency, known as “Municipal Sol- 
id Waste In The US.: Facts and Figures.” 
State of Garbage In America has always col- 
lected tonnage data on municipal solid waste 
(MSW) generation, and asked states to esti- 
mate - by percent - the amounts recycled 
and composted, combusted, and landfilled. 
Conversely, Franklin Associates has always 
used economic and population data to esti- 
mate MSW generation on a per capita basis, 
and then extrapolated data to  estimate ton- 
nages recycled and composted, combusted 
and landfilled. 

An article by Professor Nickolas Themelis 
of Columbia University’s Earth Engineering 
Center in the January 2003 issue of BioCy- 
cle, “Analyzing Data In State of Garbage In 
America, EPA Reports,” shed light on the dif- 
ferences in  the data from these two ap- 
proaches t o  tracking solid waste manage- 
ment in the US. Themelis used findings from 
BwCycle’s 2001 “State of Garbage In Ameri- 
ca” report (based on 2000 data and published 
in the December 2001 issue) and EPA’s “Mu- 
nicipal Solid Waste in the United States: 
2000 Facts and Figures” (also based on 2000 
data) t o  do his comparison. The analysis 
highlighted where the s i w c a n t  differences 
lie. For example, BioCycle reported 409 mil- 
lion tons of MSW generated in 2000, while 
Franklin data reported 232 million tons. 
Similarly, BwCycle reported 131 million tons 
of MSW recycled while Franklin reported 
close to 70 million tons. 

After some thought and discussion, it was 
decided that the best way to identify the rea- 
sons €or the data differences - and to test 
data gathering alternatives - was to have 
BioCycZe and the Earth Engineering Center 
collaborate on the 2003 State of Garbage In 

Collaboration 
leads to new 
methodology 
for the 2003 
survey. And the 
numbers are . . . 
26.7% of MSW 
recycled, 7.7% 
combusted in 
w aste-to-euzel.gy 
plants and 65.6% 
landfilled. 

Scott M. Kaufnatz, 
Nom Goldstein, 

Karsten Millvatli, and 
Rrickolas J. Themelis 

America report. The information in this ar- 
ticle is the culmination of that collaboration, 
which was conducted by the authors of this 
report. The contributions of the state solid 
waste and recycling officials who provided 
the data €or this survey (see sidebar) are 
most appreciated. 

ORIGINAL METHODS 
The fundamental approach to the 2003 

State of Gafbage In America survey was to re- 
quest all data in actual tonnages. In previous 
surveys, BioCycle asked states to provide the 
annual tons of MSW generated and a percent 
breakdown of tons recycled, composted, com- 
busted, and landfilled. The 2001 State of 
Garbage In America survey questionnaire did 
ask states to provide the actual tonnages used 
t o  generate the percentages, but few states 
supplied that data. The tonnages of MSW re- 
cycled, combusted and IandfUed were calcu- 
lated using the percentage breakdowns and 
MSW generation tons for each state. Those 
tonnages (based on weighted averages) were 
used to calculate the national rates for recy- 
cling, combustion and landfilling (see years 
1988-2000 in Table 1 on page 33). 

The old approach worked for several rea- 
sons: a) It was used every year, so  the year- 
to-year data could be compared to show 
trends; b) The incineration and landfill data 
provided by the states (and used to tally gen- 
eration and percents incinerated and land- 
filled) typically included fairly accurate ton- 
nages because of permit requirements for 
landfills and combustion plants. Therefore, 
the balance they calculated and attributed to  
recycling was fairly consistent from year to  
year (about one-third to  half the states also 
provided specific recycling tonnages, similar 
to those shown in this year’s Table 10); and 
c) The tonnage-based approach - combined 
with information from the states on what 
categories of waste and recycled materials 
were included - allowed for some state-to- 
state comparisons. 

The primary disadvantage of the “old” ap- 
proach is that even though we requested 
data on municipal solid waste - i.e., only 
the residential and commercidinstitutional 
streams - most states only had aggregate 
tons for solid waste, which may include con- 
struction and demolition debris, industrial 
waste, biosolids, etc. The same was true of 
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the recycling percentages, e.g. some states 
include C&D debris recycled, which techni- 
cally is not municipal solid waste. This real- 
ity made it difficult to get a statistically ac- 
curate reading as to how much municipal 
solid waste was being recycled, combusted 
or landfilled. 

TONNAGE ONLY METHODOLOGY 
To address that situation, we decided to 

move to a more objective, numbers-based 
analysis of solid waste management in the 
U.S. In the 2003 State of Garbage in Ameri- 
ca survey, therefore, all data was requested 
in actual tonnages. For instance, instead of 
asking states what percent of the total MSW 
generated was IandfYled, the survey ques- 
tionnaire asked for the tons landfilled in each 
category listed (e.g. residential, commercial, 
industrial, C&D, organics, tires, etc.). If a 
breakdown was not available, we asked for 
total tons landfilled. The same was done with 
recycling data: Instead of asking approxi- 
mately what rate of recycling was being per- 
formed in a state, we requested specific ton- 
nages recycled, broken down by categories, 
e.g., glass, metal, paper, etc. 

In order to maximize the opportunity for di- 
rect comparisons (state by state and national- 
ly), the next step was to calculate only the 
MSW portions of total solid waste generated, 
recycled, combusted and lanalled. That was 
accomplished by only including MSW stream 
tonnages. With landfilling, for example, that 
included the residential and commercial 
waste streams, organics, tires and “other.” 
Not included were C&D, industrial, agricul- 
tural and imported waste. Recyclables includ- 
ed tons reported for glass, steel, aluminum, 
other metals, paper, plastic, tires, organics, 
wood and “other.” C&D materials were not in- 
cluded. The tons combusted in waste-to-ener- 
gy (WTE) facilities made up the third compo- 
nent  of the estimated MSW generated 
(tondyear). 

A primary goal of the methodology was to 
start leveling the playing field so that when 
the rates for each state are compared, the 
same categories of materials in the MSW 
stream are included. In this way, we have ap- 
proximated a “true” MSW recycling rate, with 
similar parameters in place for all states. 
With a few exceptions (see footnotes for Table 
3), all percentagedrates reported in the 2003 
State of Garbage survey are calculated from 
tonnage numbers that the states (or other 
sources, including state websites) provided. 
Obviously, the better the information report- 
ed by each individual state, the “truer” the re- 
sults. But we can say with a fair bit of cod-  
dence that what follows in these pages is a 
generally accurate picture of the State of 
Garbage in America in 2003. 

One final note on the methodology. The 
first question on the 2003 survey asked 
states to provide the total tons of nonhaz- 
ardous solid waste generated in 2002 (or for 
the most recent year that data were avail- 
able). This national total (483 million tons) 
is more statistically similar to the genera- 
tion tonnages reported in earlier BioCycle 

State of Garbage In America surveys, start- 
ing with 1989 (see Table 1). As in past years, 
the 2003 questionnaire asked states to indi- 
cate all categories of waste included in that 
total solid waste generation number. Boxes 
to check off included residential, commer- 
cial, C&D, industrial, agricultural, imported 
waste, tires and other (states were asked to 
specify what was included in “other”). In a 
few cases, states only checked off categories 
that are in the definition of municipal solid 
waste used in the 2003 State of Garbage In 
America methodology. In those cases, the 
number reported for solid waste generation 
is the same as the one used for “estimated” 
MSW generation. There are a handful of 
states in Table 3 where the estimated MSW 
generated is greater than the reported solid 
waste generated tons. This is usually be- 
cause these states did not include recycling 
tonnages in the nonhazardous solid waste 
tons generated. Table 2 has a state-by-state 
breakdown (where provided) of the waste 
stream categories included in the reported 
solid waste generation tons. 

THE NATIONAL PICTURE 
Where is the United States when it comes 

to solid waste management? Data in the 2003 
State of Garbage report clearly indicate that 
we are a nation that continues to  generate in- 
creasing volumes of solid waste - most of 
which are landfilled. In 2002, 483 million 
tons of solid waste were generated, based on 
data from 47 states. (Alabama, Alaska and 
Montana are not included in this total as no 
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information was provided from those states.) 
In 2000,409 million tons of solid waste were 
generated. Over this two-year period, the 
U.S. population increased from 281 million to 
288 million. On a per capita basis, this rep- 
resents an increase from 1.46 tons in 2000 to 
1.68 tons in 2002. 

The more relevant number in the 2003 
State of Garbage In America report is the es- 
timated tons of municipal solid waste gener- 
ated in the U.S. According to  our calcula- 
tions, the U.S. generated 369 million tons of 
MSW in 2002. That results in an average per 
capita generation of 1.31 tondperson in 2002 
(see Table 3). Per capita rates calculated for 
individual states range from a low of 0.68 in 
South Dakota t o  a high of 1.73 tons in  
Kansas. Generally, it seems that more com- 
mercializedlindustrialized states have high- 
er per capita rates of MSW generation than 
those that are more agricultural. A more de- 
tailed data analysis to be published in the 
March issue of BwCycle will try to correlate 
per capita generation to the ratio of urban to 
rural population and tourism. 

Of the 369 million tons of MSW generated 
in 2002, 98.7 million tons were recycled or 
composted, 28.5 million tons were combust- 
ed in waste-to-energy (WTE) plants, and 
242 million tons were landfilled (see Table 
4). That yields the following national rates 
- MSW Recycling: 26.7 percent; MSW to  
WTE: 7.7 percent; MSW Landfilled: 65.6 
percent. For comparison, in the 2001 State 
of Garbage in America report, the national 
rates were 32 percent recycled, 7 percent 

combusted and 61 percent landfilled. 
Overall, because this is the first time an 

estimated MSW generation number has 
been calculated based on actual tonnages re- 
cycled, combusted and landfilled, there is 
not any historical data to compare with. For 
example, the  2001 State of Garbage in  
America survey reported that 61 percent, or 
249 million tons of the 409 million tons of 
solid waste generated in 2000, were land- 
filled. In 2002, 65.7 percent, or 242 million 
tons, of MSW were landmed. One could at- 
tempt to compare landfill tonnages for 2000 
and 2002 by using that same 65.7 percent 
landfilled rate in 2002 and the total solid 
waste generation number of 483 million 
tons. That yields an amount of 317 million 
tons of nonhazardous solid waste landfilled 
in 2002 (or about a 74.5 million tons differ- 
ential). I t  seems safe to assume that this 
number reflects hefty tonnages of industrial 
and C&D waste streams. 

Comparing states’ recycling, combustion, 
and landfilling rates between the 2001 and 
2003 State of Garbage in America surveys 
yields the following information: 

Recycled: Using the recycling rates calcu- 
lated for the 47 states that provided data, the 
2003 State of Garbage in America survey 
found that 28 states had a decrease in their 
recycling rate from the 2001 survey, 12 states 
had an increase, and four stayed the same; 
three states did not report recycling rates in 
the 2001 survey. 

Combusted: In terms of WTEIincineration 
rates (the 2001 survey did not specifically ask 
for waste-to-energy data, thus some states 
may have included data on incinerators as 
well as WTE plants), 16 states had a decrease 
in the combustion rate, 11 had an increase, 
four stayed the same and three states did not 
report WTE data in 2001. In addition, 13 of 
the 47 states do not have any WTE plants. 

landfills 

io,ooo 1 
8,000 

6,000 

4,000 

2,000 

1988 2000 02 

Incinerators/WTE* 

1988 2000 02 

WE: Waste-to-energy 

Table 1. Sfate of Garbage in America survey dafa 198!7-2002: Repurfed generafion and 
esfimafed MSWgenerafed, and rates of MSW recycling, incinerafio&asfe-fo-energy and 
landfillingl 

Reported Estimated MSW MSW in cine ratio^/^ MSW 
Year Of Generation MS W Generated Recycled Waste- To-Energy Landfilled 
Data [fons&ry (tons&r) (%I (“/.I (“/.I 

- 1989 269,000,000 8 8 84 
1990 293,613,000 11.5 11.5 77 
1991 280,675,000 14 10 76 
1992 291,742,000 17 11 72 
1993 306,866,000 19 10 71 

23 10 67 1994 322,879,000 - 
1995 326,709,000 27 10 63 
1996 327,460,000 28 10 62 
1997 340,466,000 30 9 61 
1998 374,631,000 31.5 7.5 61 
1999 382,594,000 33 7 60 
2000 409,029,000 32 7 61 
2002 482,770,983 369,381,411 26.7 7.7 65.6 

‘Alabama, Alaska, and Montana didnot report for this survey. m e  combinedpopulation of these three states is 6,039,747 
(or two percent of total US population); ‘Data for 1989-2000 was provided to BioCycle as “MSW generation. “ Data for 
2002 was provided as solid waste generation; WSW generated is computed from reported tonnages of: [Landfill t 
Exported Landfill t WE t Exported WE t MSW Recycled] - [C&D Landfill t Industrial Landfill t Imported Landfill t 
Imported WE]; ‘The 2003 “State Of Garbage in America”survey only collected data on waste-to-energy combustion. 
Previous surveys (7990-2000) asked more generally about “incineration.“ 

- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
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According to our 
calculations, the 
U.S. generated 369 
million tons of 
MSW in 2002. That 
results in an 
average per capita 
generation of 1.31 
tons/person. 
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Landfilled: Based on the landfilling rates 
calculated for the 47 states providing data, 
30 states had an increase in MSW landfilled, 
14 had a decrease, and three did not have a 
rate reported in the 2001 report. 

The breakdown on a regional basis (see 
map on pages 32-33 to identify states in each 
region) is as follows. The percentage rates 
from the 2001 State of Garbage report are in 
parentheses and are in the order of recycled, 
WTWincineration, landaed:  

-New England Recycled-27%; WTE-34%; 
Landfilled-39% (33%-36%-31%) 

-Mid-Atlantic: Recycled-28%; WTE-14%; 
Landfilled-58% (39%-15%-46%) 

South :  Recycled-19%; WTE-12%; Land- 
filled-69% (27%-8%-65%) 

-Great Lakes: Recycled-27%; WTE-5%; 
Landfilled-68% (27%-5%-68%) 

-Midwest: Recycled-25%; WTE-<l%; 
Landfilled-75% (32%-1%-67%) 

-Rocky Mountain: Recycled-9%; WTE-1%; 
LandfYled-90% (11%-1%-88%) 

-West: Recycled 38%; WTE-3%; Land- 
filled-59% (39%-3%-58%) 

Finally, in terms of the big picture, sig- 
nificant tonnages of solid waste are crossing 
state borders, a trend that began a number 
of years ago as thousands of landfills closed 
across the country and super-sized landfills 

Table 2. Tons of solid wasfe (nonhazardws} generated by sfafe and wasfe stream cafegories included 
(2002 data unless nofed! 

Repoded Solid 
Waste Generated Imported 

State (tons4r) Residential Commercial C& D Industrial Agricultural Waste Tires 

'The following states did not report a solid waste (nonhazardous) generation amount: Alabama, Alaska and Montana; 22000 data; Y O O l  data; 
1999 and 2002 data; 51ncludes wastewater treatment plant biosolids; 61ncludes petroleum contaminated soil and biosolids. 

Arizona 
Arkansas 
California 
Colorado 
Connecticut 
Delaware 
Florida* 
Georgia 
Hawaii 
Idaho 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Louisiana 
Maine3 
Maryland 
Massachusetts3 
Michigan 
Minnesota 
Mississippi 
Missouri 
Nebraska3 
Nevada 
New Hampshire 
New Jersey3 
New Mexico 
New Y0rk4 
North Carolina 
Nwth Dakota 
0hio3 
Oklahoma 
Oregon 
Pennsylvania 
Rhode Island 
South Carolina 
South Dakota 
Tennessee 
Texas 
Utah 
Vermonr 
Virginia 
WashingtoV6 
West Virginia 
Wisconsin 
Wyoming 

4,962,000 
4,061,128 

72,000,000 
7,673,778 
3,474,981 
2,747,205 

25,726,175 
12,302,534 
1,275,913 
1,090,000 

15,428,491 
16,228,824 
3,828,808 
7,846,080 
6,529,846 
3,272,331 
1,844,059 

10,678,596 
12,779,688 
19,041,775 
5,881,543 
3,909,508 

10,935,989 
2,395,101 
5,313,203 
1,327,598 

18,865,390 
2,968,729 

24,775,000 
13,500,000 
4,270,000 

32,184,841 
4,489,028 
4,772,536 

10,881,798 
1,497,240 

11,464,547 
688,000 

9,852,194 
45,300,000 

3,949,096 
700,000 

17,499,022 
10,470,805 

1,963,791 
13,542,140 

682,000 

X 
X 
X 

X 
X 
X 

X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

nla 
X 

nla 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 
X 

nla 

nla 

nla 

nla 

nla 

nla 

X 
X 
X 

X 
X 
X 

X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

nla 
X 

nla 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 

nla 

nla 

nla 

nla 

nla 

nla 

X 
nla 

X 
X 

X 
X 
X 

X 
X 

nla 

nla 

X 
X 
X 

nla 

nla 
X 

X 

X 
X 
X 
X 

X 

X 

X 
X 
X 
X 

X 
X 

X 
X 
X 

nla 

nla 

n/a 

X 
X 

nla 
X 
X 
X 

X 
nla 

nla 
X 
X 

X 

nla 

nla 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

nla 

X 
X 
X 
X 

X 
X 

X 
X 
X 

nla 

nla 

X 
nla 

nla 

nla 
X 

nla 

nla 
X 

X 

X 
nla 

X 

X 
nla 
X 

nla 
X 

X 
nla 

nla 

nla 
X 
X 
X 

X 
nla 

nla 

X 

X 

nla 

X 
X 

nla 

nla 
X 

X 

X 
X 
X 

nla 

X 
X 

nla 

nla 

X 

X 
X 

nla 

nla 

X 

X 
X 
X 
X 
X 
X 

nla 
X 

X 
X 

X 
nla 

nla 
X 
X 
X 

Total 482,7711,983 
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Table 3. Reporfed solid waste generated, estimated MSWgenemted, estimated MSW generated per 
capitay and percents of MSW recycledy combusted via waste-to-energy (WE) and landfilled (2002 data 
unless noted) 

Reported Estimate# Estimated MS W MSW To 

Population Generated Generated Per Capita? Recycled Energy Landfilled 
Solid Waste MSW Generated MS W Waste-To- MS W 

State (2002) (tons&) (tonuyr) (tons/person) (x) (%) (%I 
Alabama 
Alaska 
Arizona 
Arkansas 
California' 
Colorado 
Connecticut 
Delaware 
Florida* 
Georgia6 
Hawaii 
Idaho' 
Illinois 
Indianas 
Iowa 
Kansas 
Kentucky 
Louisiana 
Maine3 
Maryland 
Massachusetts* 
Michigan 
Minnesota 
Mississippi 
Missouri 
Montana 
Nebraska9 
Nevada 
New Hampshire 
New Jersey+ 
New Mexico 
New YorklQ 
North Carolina 
North Dakota 
0hi09," 
Oklahoma 
Oregon 
Pennsylvania 
Rhode Island 
South Carolina 
South Dakota 
Tennessee 
Texas? 
Utah 
Vermont 
Virginia 
Washingtong 
West Virginia 
Wisconsin 
Wyoming 
Totals 

4,486,508 
643,786 

5,456,453 
2,710,079 

35,116,033 
4,506,542 
3,460,503 

8 0 7,3 8 5 
16,713,149 
8,560,310 
1,244,898 
1,341,131 

12,600,620 
6,159,068 
2,936,760 
2,715,884 
4,092,891 
4,482,646 
1,294,464 
5,458,137 
6,427,801 

10,050,446 
5,019,720 
2,871,782 
5,672,579 

909,453 
1,729,180 
2,173,491 
1,275,056 
8,590,300 
1,855,059 

19,157,532 
8,320,146 

634,110 
11,421,267 
3,493,714 
3,521,515 

12,335,091 
1,069,725 
4,107,183 

761,063 
5,797,289 

21,779,893 
2,316,256 

616,592 
7,293,542 
6,068,996 
1,801,873 
5,441,196 

498,703 
287,797,800 

nla 
nla 

4,962,000 
4,061,128 

72,000,000 
7,673,778 
3,474,981 
2,747,205 

25,726,175 
12,302,534 
1,275,913 
1,090,000 

15,428,491 
16,228,824 
3,828,808 
7,846,080 
6,529,846 
3,272,331 
1,844,059 

11.1 72,882 
12,779,688 
19,041,775 
5,881,543 
3,909,508 

10,935,989 
nla 

2,395,101 
5,313,203 
1,327,598 

18,865,390 
2,968,729 

24,784,000 
13,500,000 
4,270,000 

13,748,996 
4,489,028 
4,772,536 

10,881,798 
1,497,240 

11,464,547 
688,000 

9,852,194 
45,300,000 
3,949,096 

700,000 
21,331,253 
10,470,805 
1,963,791 

13,542,140 
682,000 

482,770,983 

nla 
nla 

6,012,359 
3,838,217 

54,429,851 
5,051,132 
4,734,132 
1,069,042 

19,706,584 
11,214,006 
1,706,018 
1,090,000 

15,951,037 
9,542,378 
3,416,268 
4,698,338 
5,465,608 
4,952,900 
1,327,164 
8,904,464 
3,307,387 

16,916,076 
5,043,752 
2,918,407 
7,256,744 

nla 
2,395,100 
3,365,570 
1,214,777 

10,606,326 
2,095,052 

24,775,000 
8,981,349 

638,804 
16,211,198 
4,489,028 
4,074,945 

12,675,854 
1,248,745 
5,973,059 

518,493 
7,365,920 

28,531,660 
2,471,404 

611,617 
10,877,723 
8,666,755 
1,754,523 
5,592,862 

693,783 
369,381,411 

nla 
nla 

1.10 
1.42 
1.55 
1.12 
1.37 
1.32 
1.18 
1.31 
1.37 
0.81 
1.27 
1.55 
1.16 
1.73 
1.34 
1.10 
1.03 
1.63 
1.29 
1.68 
1 .oo 
1.02 
1.28 

nla 
1.39 
1.55 
0.95 
1.23 
1.13 
1.29 
1.08 
1.01 
1.42 
1.28 
1.16 
1.03 
1.17 
1.45 
0.68 
1.27 
1.31 
1.07 
0.99 
1.49 
1.43 
0.97 
1.03 
1.39 
1.31 

nla nla 
nla nla 

17.5 0 
36.3 1.5 
40.2 1.6 
2.8 0 

18.8 45 
20.4 0 

24 28.2 
8.3 0.5 

25.2 24.4 
8.4 0 

32.5 0 
35 7 

41.7 1 
11.5 0 
11.4 0 
8.1 0 
49 33.8 

29.2 16 
31.1 37.6 
15.1 7 
45.6 25.1 

0.3 0 
38.9 0.3 

nla nla 
15.4 0 
15.8 0 
23.7 17 
37.9 9.1 
6.5 0 

29.8 17.1 
11 1.3 
9.4 0 

23.5 0 
1 0 

48.8 4.9 
26.8 16.5 
12.8 0 
28.4 3.9 

3 0 
26.4 2 
24.9 0 
4.8 4.9 

29.8 9.2 
29.1 19.8 
34.1 5.6 
6.9 0 

24.6 3.4 
1.7 0 

26.7 7.7 

nla 
nla 

82.5 
62.3 
58.1 
97.2 
36.2 
79.6 
47.8 
91.3 
50.4 
91.6 
67.5 

58 
57.3 
88.5 
88.5 
91.9 
17.2 
54.8 
31.3 
77.9 
29.3 
99.7 
60.8 

nla 
84.6 
84.2 
59.4 
53.1 
93.5 
53.1 
87.6 
90.6 
76.5 

99 
46.3 
56.7 
87.2 
67.7 

97 
71.6 
75.1 
90.4 
60.9 
51.2 
60.2 
93.1 

72 
98.3 
65.6 

'Alabama, Alaska and Montana did not report any data for the 2003 'State of Garbage in America'survey; zUnless otherwise noted, MSW 
generated is computed from reported tonnages o f  [Landfill + Exported Landfill + WTE t Exported W E  t MSW Recycled] - [C&D Landfill + 
Industrial Landfill t Imported Landfill + Imported WE];  WS. per capita generation excludes Alabama, Alaska and Montana; 'MSWgeneration 
calculated using state population multiplied by 1.55 tons per capita (Nevada's per capita generation rate, chosen because highest rate in 
neighboring state). State provided tons landfilled and combusted via WE; 52000 data; 6MSW generation calculated using state population 
multiplied by 1.31 tons per capita (national rate). State provided tons landfilledand combusted via WrE; 'State reported MSWgeneration and no 
W€ facilities. 2002 landfill tonnage provided by Chartwell Information (www. wastehfo.com); aMSW generation assumed to be equal to 
reported tons landfilled t recycled, ai same recycling rate as in 2000 (35%); *2OOl data; Vetailed data for the state provided in New York State 
Assembly Report, 'Where Will the Garbage Go?: 2002; "Tons of industrial wastes (10,502,763) were subtracted from reported total tons 
recycled; W S W  generation calculated using state population multiplied by 1.31 tons per capita (national rate). State provided tons landfilled and 
there are no WTEplants. 

The 5.3 percentage 
points decrease in 
the national 
recycling rate 
between the 2000 
and 2002 surveys 
can be attributed in 
part to the different 
approach to 
calculating the 
national rates in the 
2003 State of 
Garbage in America 
report. 
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opened in some states. As in 2000, Pennsyl- 
vania leads in the MSW importing catego- 
ry, receiving 10 million tons of solid waste 
in 2002 (the bulk of which was landfilled). 
Illinois is second with 5.8 million tons and 
Virginia is third with 4.5 million tons im- 
ported. Michigan is fourth with 3.8 million 
tons imported. As with Pennsylvania, al- 
most all imported waste is landfilled in 
these four states. 

Table 4. Esfimated MSW fonnage generated and MSW tons recycled, combusted via 
waste-tu-energy (WE) and landfilled (by sfafe, 2002 data unless noted) 

Estimated' MSW MS w MSW 
MS W Generated Recycled To WE Landfilled 

State (tons/yr) (tons&) (tonsbr) (tons&) 

Arizona 
Arkansas 
California2 
Colorado 
Connecticut 
Delaware 
Florida' 
Georgia' 
Hawaii 
Idaho5 
Illinois 
Indiana6 
Iowa 
Kansas 
Kentucky 
Louisiana 
Maine' 
Maryland 
Massachusetts7 
Michigan 
Minnesota 
Mississippi 
Missouri 
Nebraska7 
Nevada 
New Hampshire 
New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 
0hio7 
Oklahoma 
Oregon 
Pennsylvania 
Rhode Island 
South Carolina 
South Dakota 
Tennessee 
Texas8 
Utah 
Vermont 
Virginia 
Washington7 
West Virginia 
Wisconsin 
Wyoming 
Totals 

6,012,359 
3,838,217 

54,429,851 
5,051,132 
4,734,132 
1,069,042 

19,706,584 
11,214,006 
1,706,018 
1,090,000 

15,951,037 
9,542,378 
3,416,268 
4,698,338 
5,465,608 
4,952,900 
1,327,164 
8,904,464 
8,307,387 

16,916,076 
5,043,752 
2,918,407 
7,256,744 
2,395,100 
3,365,570 
1,214,777 

10,606,326 
2,095,052 

24,775,000 
8,981,349 

638,804 
16,211,198 
4,489,028 
4,074,945 

12,675,854 
1,248,745 
5,973,059 

518,493 
7,365,920 

28,531,660 
2,471,404 

611,617 
10,877,723 
8,666,755 
1,754,523 
5,592,862 

693,783 
369,381,411 

1,050,359 
1,391,978 

21,902,181 
142,352 
888,207 
217,842 

4,721,972 
928,678 
430,106 
92,000 

5,191,388 
3,339,832 
1,425,624 

539,887 
625,083 
402,200 
650,037 

2,599,675 
2,583,736 
2,550,246 
2,301,455 

10,000 
2,823,100 

368,867 
531,804 
287,612 

4,014,960 
135,496 

7,384,000 
992,009 
60,000 

3,808,058 
44,667 

1,987,246 
3,399,002 

159,863 
1,697,706 

15,493 
1,942,512 
7,106,747 

117,686 
182,562 

3,160,931 
2,959,534 

120,276 
1,378,470 

11,783 
98,675,222 

0 
56,048 

887,270 
0 

2,130,125 
0 

5,563,565 
51,707 

41 6,668 
0 
0 

6 4 7,5 4 6 
34,407 

0 
2,250 

0 
448,368 

1,425,915 
3,127,582 
1,183,382 
1,265,563 

0 
20,350 

0 
0 

206,143 
961,508 

0 
4,247,600 

120,751 
0 
0 
0 

201,161 
2,094,778 

0 
231,357 

0 
150,343 

0 
120,146 
56,320 

2,151,778 
489,180 

0 
187,824 

0 
28,479,635 

4,962,000 
2,390,191 

31,640,400 
4,908,779 
1,715,800 

851,200 
9,421,047 

10,233,621 
859,244 
998,000 

10,759,649 
5,555,000 
1,956,237 
4,158,451 
4,838,275 
4,550,700 

228,759 
4,878,874 
2,596,069 

13,182,448 
1,476,734 
2,908,407 
4,413,294 
2,026,233 
2,833,766 

721,022 
5,629,858 
1,959,556 

13,143,400 
7,868,589 

578,804 
1 2,403,140 
4,444,361 
1,886,538 
7,182,074 
1,088,882 
4,043,996 

503,000 
5,273,065 

21,424,913 
2,233,572 

372,735 
5,565,011 
5,218,041 
1,634,247 
4,026,568 

682,000 
242,226,551 

'Unless otherwise noted, MSW generated is computed from reported tonnages of: [Landfill + &ported Landfill + WE t 
Exported WE + MSW Recycled] - [C&D Landfill + lndustrial Landfill t lmported Landfill + lmported WE] ;  21n absence of 
information on C&D and other non-MSW materials, the MSWgeneration was assumed to be 1.55 tons per capita (same 
as Nevada, which is in the same region); 32000 data; 4MSWgeneration calculated using state population multiplied by 1.31 
tons per capita (national rate). State provided tons landfiled and combusted via Wf.. reported MSWgeneration and 
no W7E facilities. 2002 landfill tonnage provided by Chartwell lnformation (www. wasteinfo.com)pMSW generation 
assumed to be equal to reported tons landfi/led+recycled, at same recycling rate as in 2000 (35%); 72001 data; BMSW 
generation calculated using state population multiplied by 1.31 tons per capita (national rate). State provided tons 
landfilled and there are no Wf plants. 

On the export side, New York is the high- 
est with 5.4 million tons exported in 2002 
(slightly down from the 5.6 million tons ex- 
ported in 2000, when New York also was the 
leader in this category). New Jersey is in sec- 
ond place, with 3.5 million tons. Third and 
fourth places are a close tie between Missouri 
(1,993,136 tons) and Maryland (1,943,124 
tons). Fifth place goes t o  Massachusetts, 
with 1.7 million tons. Washington is the only 
other state exporting over a million tons of 
solid waste (1,146,331 tons). In all cases, 
most of the tonnages exported were land- 
filled in the receiving states. 

THE RECYCLING SCENE 
The recycling numbers in this report in- 

clude organic materials composted. The 5.3 
percentage points decrease (from 32% to 
26.7%) in the national recycling rate, be- 
tween the 2000 and 2002 surveys, can be at- 
tributed in part to  the different approach to 
calculating the national rates in the 2003 
State of Garbage in America report (i.e., us- 
ing actual tonnage data versus estimated 
percentages). California is a case in point. 
The state reported that its diversion rate 
(i.e., materials that were not combusted or 
landfilled) in 2002 was 48 percent of total sol- 
id waste generated (72 million tons). This 
corresponds to about 35 million tons divert- 
ed. However, when we divided the 72 million 
tons of solid wastes by the population of Cal- 
ifornia, the per capita generation was 2.05 
tons, considerably higher than any other 
state. This indicated to us that the 72 million 
tons included non-MSW materials, such as 
C&D and industrial wastes. 

Given the lack of adequate information on 
MSW generation in California, we assumed 
that the per capita generation in California 
was the same as in the neighboring state of 
Nevada (1.55 tons/person). This number is 
0.24 tons higher than the U.S. average of 
1.31 tons/person. At that rate, the 2002 
MSW generation in California was estimat- 
ed at  54.4 million tons. Then, by subtracting 
from 54.4 million the known tonnages of 
MSW combusted and landfilled, we arrived 
at about 22 million tons of MSW recycled. In 
the following months we will examine the 
validity of this estimate, by determining the 
actual tonnages of the recycled streams in 
California - organics composted, and wood, 
paper, plastic, metal, and glass recycled. 

As shown in Table 3, Maine and Oregon 
had the highest estimated recycling rates in 
the U.S. (49 percent and 48.8 percent, re- 
spectively), followed by Minnesota (45.6 per- 
cent), Iowa (41.7 percent) and California 
(40.2 percent). In the case of Maine and Ore- 
gon, the estimated rates increased signifi- 
cantly since the 2000 survey (by 9% and 
9.8%, respectively). 

Because of the differentiation between 
MSW and total solid wastes generation in the 
2002 survey, some states had decreases 
greater than 10 percent, including Delaware 
(59% t o  20.4%), Louisiana (17% t o  8.l%), 
Mississippi (16% to 0.3%), New York (42% to 
29.8%), Rhode Island (24% to 12.8%), West 
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Virginia (25% to 6.9%) and Wisconsin (36% 
t o  24.6%). It is most likely that the primary 
explanation for the decrease has to do with 
the new methodology employed this year. 

Table 5 highlights the contribution of or- 
ganics to the overall recycling rate. Thirty- 
five of the 47 states reporting had tonnage 
data for recycled organics (including yard 
trimmings and food residuals) and/or wood 
(non-C&D). (Note that tonnages of C&D re- 
cycled, where provided by states, is reported 
in Table 10.) The last column of Table 5 cal- 
culates the percentage that organics and 
wood represent in the MSW recycling rate. 
Based on data fi-om those 35 states, organics 
and wood contributed an average of 28 per- 
cent of all materials recycled. 

CURBSIDE COLLECTION PROGRAMS 
Since the State of Garbage In America sur- 

vey began in 1989, BioCycle has tracked the 
number of residential curbside collection pro- 
grams in the U.S. In 1988, there were 1,042 
curbside collection programs. That number 
quickly doubled within two years, and grew 
rapidly thereafter. A total of 9,709 programs 

Table 5. Organics and wood recycled (tons/year); Contribution to state MSW recycling rate 
(2002 data unless noted) 

OrganicsNood 
Total MSW MS W Contribution 

Organics Wood Recycled Recycling Rate To Recycling 
State (tons) (tons) (fons) (“h) (“A) 

Arizona 
Arkansas 
Colorado 
Connecticut 
Delaware 
Florida 
Hawaii 
Indiana 
Iowa 
Kansas 
Kentucky 
Louisiana 
Maine 
Maryland 
Massachusetts 
Michigan 
Minnesota 
Missouri 
Nevada 
New Hampshire 
New Jersey 
New Mexico 
North Carolina 
Ohio 
Oregon 
Pennsylvania 
Rhode Island 
South Carolina 
South Dakota 
Tennessee 
Vermont 
Virginia 
Washington 
West Virginia 
Wisconsin 

316,124 

15,871 
235,816 

32,360 

79,401 
424,053 

154,100 
16,645 
83,444 
50,084 

645,230 
443,147 
739,904 
167,529 
394,966 

12,675 
37,114 

1,720,069 
12,122 

468,901 
1,012,951 

443,966 
498,391 

72,500 
134,712 
13,000 

162,347 
29,626 

540,282 
539,717 

680 
225,240 

- 

- 

294,978 

44,530 
145,106 
36,530 

- 
- 

1,471,782 
- 
- 

103,194 
- 
- 
- 

40,443 
122,101 

- 
- 
- 
- 

26,433 

105,476 
8,266 

1,346,511 

141,628 

251,042 

30,600 
225 

361,565 
689,706 

23,630 

- 

- 

386,053 

- 

- 

- 

1,050,359 
1,391,978 

142,352 

21 7,842 
4,721,972 

430,106 
3,339,832 
1,425,624 

539,887 
625,083 
402,200 
650,037 

2,599,675 

2,550,246 
2,301,455 
2,823,100 

531,804 

4,014,960 
135,496 
992,009 

888,207 

2,583,736 

287,612 

3,808,058 
1,987,246 

159,863 
3,399,002 

1,697,706 
15,493 

1,942,512 

3,160,931 
2,959,534 

120,276 

182,562 

1,378,470 

17.5 34 
36.3 10 

2.8 37 
18.8 27 
20.4 15 

24 31 
25.2 18 

35 13 
41.7 28 
11.5 29 
11.4 3 
8.1 21 
49 14 

29.2 30 
31.1 17 
15.1 29 
45.6 7 
38.9 14 
15.8 7 
23.7 13 
37.9 45 

6.5 15 
11 47 

23.5 62 
48.8 42 
26.6 19 
12.8 45 
28.4 23 

3 84 
26.4 10 
29.8 16 
29.1 29 
34.1 42 
6.9 1 

24.6 18 
” _ ” _  - tonnages not provided; lorganics include yard trimmings and food residuals; ZRepresents percent contribution of 
organics and wood recycled to MSW recycling rate. 

were reported in the 2001 survey. 
According to our  data, the number of curb- 

side collection programs in the US. dropped 
between 2000 and 2002 to 8,875 (Table 6). 
This is the second time a decrease has been 
reported. There is no way to assess whether 
there actually are fewer programs or  if states 
have refined their data collection capabilities 
fi-om reporting jurisdictions. Comparing data 

Table 6. Number of residential curbside recycling 
programs,population served, and yard trimmings 
cornposting sites by sfate (2002 data unless noted) 

Population Yard 
With Access Trimmings 

Curbside To Curbside Composting 
State Programs Collection Sites 

Arizona 
Arkansas 
California 
Colorado 
Connecticut 
Oelaware 
Florida3 
Georgia 
Hawaii 
Idaho 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Louisiana 
Maine’ 
Maryland 
Massachusettss 
Michigan6 
Minnesota 
Mississippi 
Missouri 
NebraskaS 
Nevada 
New Hampshire 
New Jersey. 
New Mexico 

27 
67 

396 
222 
169 

2 
333 
184 

4 
12 
nla 
79 

627 
113 
54 
20 
40 
99‘ 
160 
347 
733 
14’ 
21 6 

3 
42 

510 
10 

a 

New York 1 ,5006 
North Carolina 256 
North Dakota 4 
0hio5 459 
Oklahoma 7 
Oregon 133 
Pennsylvania 945 
Rhode Island 26 
South Carolina 135’ 
South Dakota 3 
Tennessee 58 
Texas 160‘ 
Utah nla 
VerrnonP 93’ 
Virginia 60 
Washingtons 150 
West Virginia 51’ 
Wisconsin 544 
Wyoming 0 
Totals 8,875 

2,570,000 
nla 

31,146,000’ 
618,848 

3,460,503 
4,000 

9,100,000 
nla 

41,000 
nla 
nla 

4,170,000’ 
1,862,314 
1,100,000 
1,211,085 

nla 
500,000 

4,000,000 
4,862,806 
3,670,072 
3,750,000 
325,000’ 

nla 
500,000 

1,963,924 

7,500,000’ 
400,000’ 

1 7,230,0008 
3,200,000 
100,000’ 

6,459,072 
905,790 

2,641,136 
9,310,252 

897,000 
564,552 
60,000 

nla 
5,000,000’ 

nla 
545,000 

1,144,0009 
4,923,318 

425,134 
2,695,958 

0 
139,374,764 

>5ia,ooo 

nla 
24 

100 
52 
92 
0 
04 

63 
5 

nla 
40 

107 
80 

105 
30 
3 

c25 
37 

223 
163 
nla 

6 
152’ 
nla 

1 
192 
170 

8 
32 

120 
40 

534 
4 

41 
>300 

15 
128 
120 
nla 
160 
20 
12 
14’ 
41 
0’0 

nla 
15 

3,227 

’2001 Bioocle, ‘The State of Garbage In America”dafa; *Based on& 
on data from 12 cities and/or counties; VOOO data; ‘State reports 140 
sites only grinding ( ik2 not composting) collected yard trimmings for 
mulch; 52001 data; V999 data; ’May include yard trimmings grinding 
(only) facilities; #I998 data; %ased on conversion of 2.86 
peoplehousehold; lastate reports 22 sitts only grinding (ik., not 
composting) collected yard trimmings for mulch 
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from the 2001 and 2003 surveys, however, 
the following can be noted 

-Illinois did not report any curbside data 
for 2002, but noted 474 programs in 2000. 

-Five states had hefty declines in curbside 
programs. These include Georgia (-275), Cal- 
ifornia (-150), Washington (-133), Indiana (- 
89) and Wisconsin (-87). 

-Ohio reported an increase in curbside 
programs (+227). Other states with increas- 
es since 2000 include Pennsylvania (+53), 
Missouri (+39) and Florida (+34). 

Interestingly, despite the drop in curbside 

Table 7. Number of municbal solid waste landfills and waste to energy plants, average tip 
fees, and capacity by state fur 2002 

Average Total 

State Landfills $t$ (tons) 

Number Landfill Landfill Capaciv 
of MSW Remaining 

- 
Arizona 
Arkansas 
California 
Colorado 
Connecticut 
Delaware 
Florida 
Georgia 
Hawaii 
Idaho 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Louisiana 
Maine 
Maryland 
Massachusetts 
Michigan 
Minnesota 
Mississippi 
Missouri 
Montana‘ 
Nebraska 
Nevada 
New Hampshire 
New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 
Oklahoma 
Oregon 
Pennsylvania 
Rhode Island 
South Carolina 
South Dakota 
Tennessee 
Texas 
Utah 
Vermont 
Virginia 
Washington 
West Virginia 
Wisconsin 
Wyoming 
Totals 

41 
24 

161 
65 
2 
3 

100 
60 
9 

29 
51 
35 
59 
51 
25 
24 

8 
20 
19 
52 
21 
17 
24 
30 
24 
23 
10 
12 
35 
26 
41 
14 
44 
40 
30 
49 
2 

19 
15 
34 

175 
38 

5 
67 
21 
18 
42 
53 

1,767 

nla 
28.45 
13.63 

nla 
nla 

58.50 
42.47 
33.50 

nla 
nla 
nla 
nla 

33.25 
28 

27.57 
25 
55 
50 

72.60 
nla 
50 
26 

33.54 
32 
25 
30 
68 
60 
nla 
50 
30 

26.56 
32.20 

20 
34.50 

48 
41.50 

27 
30 

28.38 
27 
nla 
80 
nla 

46.48 
43 

36.43 
nla 

nla 
n/a 

410,501,190 
nla 
nla 

20,000,000 
nla 

135,349,274’ 
nla 
n/a 

212,393,636’ 
52,231,795’ 
40,182,628 

nla 
36,363,636’ 

nla 
3,030,303’ 

n/az 
nla 

143,939,394’ 
18,700,000 

nla 
41,432,836’ 
32,727,273 

nla 
60,742,056’ 
15,000,000 
40,000,000 

190,966,142’ 
90,000,000 

100,000,000 
nla 

124,079,624’ 
nla 
nla 

298,585,524 
nla 

109,534,023 
16,757,576’ 

nla 
970,000,000 

nla 
1,453,778 

251,810,045 
180,002,767 
>5,674,330 
30,440,024’ 

nla 

Average 
Number WE 
Of WE 
Plants $L$ 

0 
2 
3 
0 
6 
0 

13 
1 
1 
0 
0 
1 
1 
0 
1 
0 
4 
3 
7 
4 

15 
0 

0 
0 
0 
2 
5 
0 

10 
1 
0 
0 
1 
1 
6 
0 
4 
0 
1 
2 
1 
0 
5 
4 
0 
2 
0 

107 

03 

- 
nla 
nla 

65 

59 
45 
nla 

nla 
53 

nla 

65 
49 
71 
76 
50 

- 

- 

- 
- 

- 

- 

- 
- 
- 
- 
- 

81 
60 

65 
50 

- 

- 
- 

nla 
68 
74 

nla 

nla 
nla 
nla 

nla 
nla 

n/a 

- 

- 

- 

- 

- 

’Tonnage based on conversion from cubic yards reported (conversion of 3.3 cubic yarddton); ZLandfi// capacity remaining 
exceeds ten years; Waste-to-energy plant burns tires for fuel; ‘ZOO1 data from MSW Management 

collection programs between 2000 and 2002 
(a decrease of 834), the total population with 
access to curbside collection only decreased 
slightly (from 139,766,000 to 139,374,764). 
This may indicate that there has been a con- 
solidation of some collection programs. 

YARD TRIMMINGS COMPOSTING 
As in the case with curbside programs, 

data have been collected on the number of 
yard trimmings composting sites since the 
first State of Garbage survey in 1989. Ac- 
cording to that first report, there were 651 
yard trimmings composting sites in 1988. 
Due to  both rapid growth and better data 
tracking, that number more than doubled to 
1,407 by 1990, and doubled again to 2,981 by 
1992. Growth between 1992 and 2000 was 
more steady, increasing to 3,846 yard trim- 
mings composting sites in the U.S. by 2000. 

In 2002, the reported number of yard 
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trimmings composting sites was 3,227, a de- 
crease of 619 from the 2000 data. It is be- 
lieved the primary reason for the drop was 
that five states providing numbers for 2000 
were not able to do so for 2002 (e.g., Min- 
nesota reported 454 in 2000 and Wisconsin 
reported 140). 

Florida, which in 2000 noted it had 26 yard 
trimmings composting sites, reported no 
composting sites in 2002. Instead, the state 
explained there are 140 sites only grinding 
(i.e., not composting) yard trimmings for 
mulch. West Virginia, which noted that it 
had 23 composting sites in 2000, also report- 
ed none in 2002. Like Florida, this state re- 
ported that there are 22 sites grinding col- 
lected yard trimmings into mulch. 

Some states reported a significant increase 
in the number of yard trimming composting 
sites between 2000 and 2002. These include 
Georgia (+48), Indiana (+21), Iowa (+37) and 

Tarr. Iowa: Becky Jolly and Jeff Geerts, 
Dewayne Johnson, Iowa Recycling 
Association, Shelly Codner (BioCycIe 
contributor), and Jennifer Gitlitz (Container 
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Maryland: Hilary Miller, Virginia Lipscomb, 
Dave Mrgich, Edward Dexter and Frank 
Diller. Massachusetts: John Fischer and Amy 
Roth. Michigan: Matthew Flechter, Lucy 
Doroshko and Lynn Durnroese. Minnesota: 
Mark Rust, Don Kyser and Ginny Black. 
Mississippi: Mark Williams and Pradip 
Bhowal. Missouri: Rob Hargis. 

Nebraska: Steve Danahy. Nevada: Dave 
Friedman and Les Gould. New Hampshire: 
Christopher Way and Marc Morgan. New 
Jersey: Ray Worob, Guy Watson, Joe 
Lomerson and Steve Rinaldi. New Mexico: E. 
Gifford Stack and John O’Connell. New York: 
Michael Munson, Sally Rowland, Peter Pettit, 
Scott Menrath and David Vitale. North 
Carolina: Scott Mouw and NC Division of 
Waste Management. North Dakota: Steve 
Tillotson. Ohio: Michelle Kenton, Andrew 
Booker and Patricia Raynek. Oklahoma: R. 
Fenton Rood. Oregon: Peter Spendelow, 
Marti Roberts-Pillon and Mary Sue Gilliland. 
Pennsylvania: Carl Hursh, Larry Holley, Sally 
Lohman, Patti Olenick, Linda Polk and Steve 
Socash. Rhode Island: Mike McGonagle and 
John Trevor. South Carolina: Celeste Duckett 
and Bill Culler. 
South Dakota: Steven Kropp and Carrie 
Jacobson. Tennessee: Louis Bordenave and 
Larry Christley. Texas: Donna Huff, G. Michael 
Lindner and Scott McCoy. Utah: Ralph Bohn. 
Vermont: Vicky Viens and Julie Hackbarth. 
Virginia: G. Stephen Coe. Washington: 
Gretchen Newrnan. West Virginia: Carol 
Throckrnorton and Phil Mann. Wisconsin: 
Cynthia Moore and Kurt Byfield. Wyoming: 
Bob Doctor. 
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Table 8. G&D landfills and MSW 
transfer stations by state for 2002 
(unless noted) 

MSW 
CAD Transfer 

State Landfills Stations 

Arizona 
Arkansas 
California 
Connecticut 
Delaware 
Florida 
Georgia 
Hawaii 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Maine‘ 
Maryland 
Massachusetts’ 
Michigan 
Minnesota 
Mississippi 
Missouri 
Nebraska’ 
Nevada 
New Hampshire 
New Jersey‘ 
New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 
Oklahoma 
Oregon 
Pennsylvania 
Rhode Island 
South Carolina 
South Dakota 
Tennessee 
Texas 
Utah 
Vermont 
Virginia 
Washington 
West Virginia 
Wisconsin 
Wyoming 
Total 

11 
35 
154 
27 
1 

1 85 
46 
2 

n/a 
9 
4 

129 
128 
24 
5 
9 
3 
79 
72 
4 
19 
11 
nla 
1 
5 
30 
56 
182 
75 
7 
5 
6 
0 

138 
170 
71 
45 
47 
1 

22 
53 
17 
41 
2 

1,931 

120 
87 

458 
120 

1 
98 
70 
11 
86 
59 
35 
65 
50 
242 
11 
1 94 
69 
80 
41 
47 
46 
9 

201 
43 
130 
476 
80 
28 
59 
38 
135 
73 
26 
38 
15 
29 
150 
11 
90 
61 
95 
17 
81 
20 

3,895 

‘2001 data; n/a = not avai/ab/e 

Missouri (+52) - although Missouri ex- 
plained that some of its 152 sites may only be 
producing mulch. The only state reporting a 
sizable decrease is New York (-73). 

LANDFILLING AND WASTE-TO-ENERGY STATISTICS 
Based on data from 47 states, the total 

number of landfills in operation in 2002 is 
1,767, a decrease of 375 from the total of 
2,142 reported in 2000 (Table 7). A major 
reason for the decrease is not including 
landfills in Alabama and Alaska (which ac- 
counted for 304 landfills in 2000). Texas had 
52 fewer landfills in 2002, which may be ex- 
plained by the fact that, in 2000, the state 
noted that only 183 of its 227 landfills were 
active. In 2002, Texas reported 175 landfills 
(which is more in line with the 183 landfills 
in 2000). Tennessee reports a decrease of 14 
landfills between 2000 and 2002. The only 
state reporting a significant increase of 
landfills in 2002 was Florida - from 61  in 
2000 to 100 in 2002. 

Table 7 also shows that average landfill tip 
fees ranged from a low of $13.63/ton in Cali- 
fornia to a high of $72.60/ton i n  Mas- 
sachusetts. 

The states also were asked to  provide the 
amount of total landfill capacity remaining 

Table 9. Waste imports and exports by state for 
2002 (unless noted) 

State 
lmported Exported 
(tons&r) (tons&) 

Arizona 
Arkansas 
California 
Connecticut 
Georgia 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Maine 
Maryland 
Massachusetts 
Michigan 
Minnesota 
Mississippi 
Missouri 
Nevada 
New Hampshire 
New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 
Oregon 
Pennsylvania 
South Carolina 
Tennessee 
Texas 
Utah 
Vermont 
Virginia 
Washington 
West Virginia 
Wisconsin 

383,000 
168,352 
26,477 
63,396 

963,419 
5,800,977 
1,573,726 

402,780 
663,103 

n/a 
21 8,941 
456,663 
186,356 

3,831,481 
n/a 

537,504 
10,700 

534,018 
745,853 
576,012 
377,880 
567,500 

nla 
101,196 

1,977,833 
1,625,962 
9,999,557 

954,854 
n/a 

65,603 
138,700 

6,900 
4,508,839 

172,708 
203,869 

1,407,052 

10,000 
370 

616,639 
366,003 

n/a 
n/a 
nla 

127,785 
n/a 

246,702 
77,765 

1,943,124 
1,687,084 

n/a 
636,225 

n/a 
1,993,136 

0 
33,000 

3,500,000 
0 

5,400,000 
882,247 

10.000 
986,693 

18,668 
300,000 
507,661 
549,053 

n/a 
n/a 

124,320 
n/a 

1,146,331 
431,956 

n/a 
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measured in total tons or cubic yards. (Pre- 
vious State of Garbage surveys requested to- 
tal landfill capacity remaining in years.) The 
remaining capacity varies greatly among 
states providing that data (see Table 7). For 
example, Texas reports 970 million tons of 
landfdl capacity remaining which, based on 
its 2002 MSW landfilling of about 2 1  million 
tons, corresponds to 46 years of landfill 
space. California, with 410 million tons of re- 
maining capacity, has 13 years of landfill 
space, a t  current MSW landfilling rates. 0th- 
er states with over 200 million tons of capac- 
ity include Illinois (212.4 million tons), Penn- 
sylvania (299 million tons), and Washington 
(252 million tons). 

As a final note on landfill data, in the cur- 
rent survey we asked states if landfill capac- 
ity is being added. Of the 47 states respond- 
ing, only six replied "non (Arizona, Nebraska, 
New Jersey, Oklahoma, Oregon and Vir- 
ginia). Colorado, Connecticut and Texas did 
not answer the question. 

Table 7 also includes data on waste-to-en- 
ergy plants in the U.S. As noted earlier in 
this article, previous State of Garbage in 
America surveys did not specifically ask 
states for data on waste-to-energy combus- 

tion, but instead only asked about incinera- 
tion (which mav or mav not include enerw 

The average landfill 
tir> fees ranged from 

recovery). There were f07 WTE facilities G- 
ported for 2002, in comparison to the 132 
WTEIincineration plants reported for 2000. 

U Tipping fees a t  waste-to-energy plants 
ranged from $45/ton in Georgia (with only aiOW Of $13.63/ton 
one-WTE plant) to  $8l/ton in New Hamp- 
shire (with two WTE plants). 

Table 8 provides data on C&D landfills and 
MSW transfer stations. In 2002, there were 

in California to a 
high Of $72*60/ton 

a total of 1,931 C&D landfills, as compared to 
1,825 reported for 2000. The total number of in Massachusetts' 
MSW tr-ansfer stations reported for 2002 is 
3,895, versus 3,970 for 2000. Table 9 provides 
data on waste imports and exports, most of 
which flow through the nation's i&astruc- 
ture of transfer stations. 

Table 10 includes recycling tonnages re- 
ported by the states. Of the 47 states par- 
ticipating in the 2003 survey, only 32 pro- 
vided a breakdown of t he  tonnages of 
various materials recycled. Finally, Table 
11 show materials that are banned from 
MSW landfills in various states. For exam- 
ple, 21 states have bans on the landfill dis- 
posal of leaves, grass clippings and/or all 
yard trimmings. 

Table 10. Quantify of materials recovered via recycling in 20M (tons/year); unless noted, 32 states reporting 

Other 
State Glass Steel Aluminum Metals C&D Wood Paper Plastic Tires Organics Other 

Arizona 
Arkansas 
Colorado' 
Connecticut 
Delaware 
Florida3 
Hawaii 
Iowa5 
Kentucky 
Louisiana 
Maine' 
Marylands 
Massachusetts' 
Michigane 
Minnesota 
Missouri 
Nebraska' 
Nevada 
New Hampshire 
New Jersey 
New Mexico 
North Carolina17 
Oregon 
Pennsylvania 
Rhode island 
South Carolina 
Tennessee 
Vermont 
Virginia 
Washington 
West Virginia 
Wisconsin 

13,521 
2,712 

12,054 
33,406 
4,694 

166,475 
6,559 

47,409 
6,898 

30,596 
31,226 
55,481 

41 2,016 
167,447 
106,877 
170,462 

7,894 
8,433 
6,382 

259,723 
1,473 

49,891 
94,833 
64,890 
16,839 
9,848 

34,214 
19,202 
72,579 
81,632 
5,707 

109,470 

54,933 
430,687 

2,405 
nla 

17,744 
87,581 

11 8,634 
601,569 
171,287 
13,391 

- 7  

- 7  

- 7  

- 7  

41,982'O 
224,116 
41 ,97415 
181,678 
25,040 

62,431 
83,88615 

393,317 
6,146 

71 1,688 
35,240 

293,284 
36,444 
29,890 

- 7  

- 7  

- 

- 7  

8,857 
4,179 

775 
nla 

5,408 
32,096 
6,560 
7,058 

14,009 
30,000 

4,451 
- 7  

- 7  

- 7  

29,673 
91,916 
12,957 
1,536 

686 
59,791 
3,997 
5,311 

nla 
18,732 
1,013 

81,035 
1,840 

12,540 
10,799 
18,220 

- 

- 7  

28,038 
73,355 

590 
101,9172 

0 
1,514,047 

4,325 
nla 
nla 
nla 

153,564 
251,703 
240,144 
869,837 

31 1,278" 
61,972 

nla 
5,324 

nla 
520,329 

1,776 
25,589 

262,390 
226,934 

3,755 
333,073 
63,584 
1,705 

570,871 
50,663 
14,789 

nla 

nla 
nla 

50,000 
nla 

768,172 
515,571 

nla 
nla 
nla 
nla 

38,848 
2,895,499 
3,146,394 

nla 
nla 
nla 
nla 

25,682 
nla 

5,774,993 
nla 

17,648 
37,151 

690,019 
nla 

732,679 
1,332,090 

15,023 
280,608 

1,304,838 
nla 
nla 

44,530 
1451 06 
36,530 

nla 
0 

1,471,782' 
nla 

103,194 
nla 
nla 

40,443 
122,101 

nla 
nla 
nla 

nla 
26,433 

nla 
105,476 

8,266 

386,053 
141,628 

nla 
251 ,042lS 

30,600 
225 

361,565 
689,706 

nla 
23,630 

- 13 

- 18 

317,015 
317,444 

63,383 
499,406 

88,841 
1,341,399 

33,012 
341,691 
410,912 
205,829 
333,784 
909,447 

1,443,453 
712,526 
841,911 

1,726,088 
301,708 
179,512 
20.1 39 

1,215,665 
39,414 

267,840 
679,971 

1,184,181 
54,623 

438,804 
51 1,025 
85,788 

872,044 
957,462 
46,112 

896,170 

10,205 
35,107 

1,713 
11,377 
37,388 
54,729 

nla 
29,724 
3,431 

38,940 
13,791 
35,930 
44,976 
40,624 
45,148 
84,649 
4,334 
3,751 

11,246 
42,762 

656 
17,269 
23,647 
36,098 
4,987 

25,588 
33,082 
3,258 

134,447 
20,172 
3,780 

30,980 

29,608 
9,650 

250 
nla 

22,629 
53,863 

nla 
nla 

1,901 
nla 

19,631 
17,282 

nla 
nla 
nla 

42,750 
nla 

1,032 
nla 

46,188 
1,229 

62,000 
23,327 
31,067 

nla 
49,621 
61,582 

nla 
55,888 
11,315 

nla 
6,150 

316,124 
nla 

15,871 
235,816 
32,360 

nla 
79,401 

294,978 
16,645 
83,444 
50,084 

645,230 
443,147 
739,904 

167,529" 
394,966 

nla 
12,675 
37,114 

1,720,069 
12,122 

468,901 
443,966 
498,391 
72,500 

134,712 
162,347 
29,626 

540,282 
539,717 

680 
225,240 

227,528 
373,738 

8,781 
6,285 
9,778 

nla 
181,615 

nla 
n/a 
nla 

7,514 
558,050 

nla 
19.908 

757,057 
26,181'' 

nla 
11 1 ,430'' 
187,005 
44,958 
4,132 

11,322 
73,059 

803,765 
nla 

455,018 
253,355 

5,678 
553,255" 
303,043 

1,965 
38,720 

'Based on data from 13 cities and/or counties;zlncludes 11,852 tons of metal containers and 90,065 tons of scrap metal; %'OOO data; 'In 2002,3,283,173 tons of wood waste generated by natural 
disasters andor forest thinning, of which 1,471,782 tons diverted to wood-fired biomass planh; 5All recycled tonnages except organics are 1999 data from "Economic Impacts of Recycling In 
Iowa, " by R. W. Beck for Recycle Iowa (organics tonnages from 2003 "State of Garbage In America"survey response); T O O 1  data; 'Included in 'other metals; %ased on data reported in 2003 'State 
of Garbage In America' survey response and in Mayland Dept. of Environment summary table, 'Couniy Recyclables By Commodiiy In tons for 2002: V999 data: 'nSteelcans only; "Includes mixed 
metals and ferrous scrap metals; Vood scraps only: lSlncluded in organics tonnage; "Lead-acid batteries: '5Steel cans and white goods; lKIncludes reported 177,317 tons of commercial recyclables 
and 9,688 miscellaneous tons; "Data from local government programs only - tonnages recycled by private businesses not available: Vncluded in C&D and organics tonnages; 'glncludes wood 
from yard trimmings and land clearing debris; "Includes commingled recyclables, textiles, used oil and oil filters, antifreeze, bafferles, electronics and miscellaneous "other. " 
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Table 11. MSW landfill disposal bans far selecfed maferials Texas reDorts 970 
State 

I Yard Whole Used Lead-Acid Batteries White 
Trimmings Tires Oil Batteries (General) Goods Electronics Others million tons of 

X X X landfill capacity Arizona 
Arkansas 
California 
Connecticut 
Delaware 
Florida 
Georgia 
Hawaii 
Idaho 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Louisiana 
Maine 
Maryland 
Massachusetts 
Michigan 
Minnesota 
Missouri 
Nebraska 
New Hampshire 
New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 
Oregon 
Pennsylvania 
Rhode Island 
S. Carolina 
S. Dakota 
Tennessee 
Texas 
Utah 
Vermont 
Virginia 
W. Virginia 
Wisconsin 
Wyoming 

X’ 

X2 

X 
X 

X 
x3 
X 

x5 
X 
X 
X 
X 
X’ 
X 
X” 

X 

X’6 

X’7 

X 

X 
X 

X 

X 

X 
X 

X X 
X 
X X 
X 
X 
X X 
X 
X X 
X 

X 
X X 
X 
X X 

X 

X 

X 
X X 

X 
X 
X X 
X 
X 
X X 

X 
X X 
X X 
X X 
X X 
X 
X 
X X 

X 

X 

X 
X 
X 

X 
X 
X 

X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 

X 
X 
X 
X 

X 
X 

X 
X 

X 

X 

X 
X 

X X remaining which, 
based on its 2002 
MSW landfilling of 

X about 21 million 
tons, corresponds to 
46 years of landfill 

x4 space. 
X 

X 
XU 

X 
X 
X 

X 

X 
X 

X 

X 
X 
X 

X 
X X 

X 
X 

X 

X’ 

x9 

X’O 
XI* 

X’3 

X“ 
X‘S 

~~ 

’Leaves and grass; ;Grass clippings; ’Leaves. brush and woody vegetative maffer>3 feet; ‘Yard trimmings are banned from a few iandfllis; 
$Separately collected loads of yard trimmings are banned from disposal; Tathode ray tubes; 7Glass, metal and plastic containers and recyclable 
papec Tontaining refrigerants; ?Source separafed recyclables; ‘%Mad batteries; “Leaves on/y; lzAll recyclables in MSW stream; ‘3Aluminum 
cans,’ “Yard trimmings are not banned but disposal is restricted; ’Tars and other vehicles; 16Truckloads comprisedprimarily of leaves; 
r71ncludes landclearing debris; lSOil-based paints and mercury bulbs; ’gOil-based Daint. 

As noted throughout this report, a follow- 
up article will explore the 2003 State of 
Garbage In America findings in more depth. 
What seems to be evident (and thus safe to 
conclude), is that to truly understand solid 
waste management practices and trends - 
and the progress being made with source re- 
duction, recycling and recovery -actual ton- 
nages need to  be recorded. We firmly believe 
the 2003 State of Garbage in America report 
is an excellent step in that direction. N 

Scott Kaufman is agraduate student in Earth 
and Environmental Engineering and a Junior 
Research Associate in the Earth Engineering 
Center (EEC) of Columbia University. Previow- 
ly, he was an operating engineer and ofice m n -  
ager at Vermont Compost Company in Montpe- 
lier, VT, then  manager of the Manhattan 
Compost Prcject sponsored by the New York City 
Department of Sanitation at the NY Botanical 

BIOCYCLE 

Garden. The support by Pratt Industries (Viiy 
Paper) of Mr. Kaufman’s studies at Columbia is 
gratefully acknowledged. Nora Goldstein is Ex- 
ecutive Editor ofBioCycle, and has been involved 
with the magazine’s State of Garbage In Ameri- 
ca sumeys since their inception. 

Karsten Millrath is a research scientist in the 
EEC of Columbia University, where he received 
his Ph.D. in Civil Engineering. Dr. Millrath is 
conducting research related to integrated waste 
management, i n  particular waste-to-energy 
W T E )  processes, and leads a project on benefi- 
cia1 uses of W E  residues. Nickolas J. Themelis 
is Director of the EEC and Stanley-Thompson 
Professor, Earth and Environmental Engineer- 
ing, at Columbia University. EEC is the engi- 
neering unit of the Earth Institute at Columbia 
University, headid by Profi Jefrey Sachs. Prof. 
Themelis was  the first Chair of the new Depart- 
ment of Earth a& Environmental Engineering 
(1 997-2000). 
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E OF GARBAGE IN llMERl 
Latest national 
data on 
mmicipal solid 
waste 
man age men t f in d 
estimated 
b oeneration is 
389.5 million tons 
in 2008 - 69 
percent 
l d f i l l e d ,  24 
percent recycled 
and colnposted, 
and 7percent 
combusted via 
waste-to-energy. 

Rob van Hamerr, 
Nickolas Themelis alzd 

Nora Goldstein 

A joint study by Biofycle ond the 
Forth Engineering Center of foolumbio Universip 

IOCYCLE, in collaboration with 
the Earth Engineering Center 
(EEC) of Columbia University, 
conducts the biennial State of 
,Garbage In America survey on 
the  generation and manage- 
ment of municipal solid waste 

(MSW) in the United States. The State of 
Garbage In America Report, launched by 
BwCycle in 1989, is unique in that actual 
tonnage data is collected from each individ- 
ual state, with waste characterization stud- 
ies solely used for validation of the num- 
bers. This is the 17th nationwide survey, 
reporting data from calendar year 2008. 
The data was gathered during the spring of 
2010, using an Excel form that was e-mailed 
to the solid waste management departments 
in all 50 states and the District of Columbia. 
All entries were checked and validated us- 
ing results of former State of Garbage in 
America reports, EPA waste characteriza- 
tion studies, and also a survey of Materials 
Recovery Facilities (MRF) carried out by 
Eileen Berenyi of Government Advisory As- 
sociates (GAA). We greatly appreciate the 
time spent and the contributions made by 
the solid waste and recycling officials listed 
at the end of this report. Thanks to their 
help and expertise, we can present the 2010 
edition of The  State of Garbage in Ameri- 
ca.” All tonnages are reported in U.S. tons 
(1.1 US.  ton = 1 metric ton). 

SURVEY METHODOLOGY 
In 2004, the EEC was invited by BioCy- 

cle to collaborate on a science-based version 
of the State of Garbage survey. The State of 
Garbage methodology uses the principles of 
mass balance: all MSW generated is equal 
to the MSW landfilled, combusted in waste- 
to-energy (WTE) plants, composted andor 
recycled. This relies on the assumption that 
all management methods employed for mu- 
nicipal solid waste are quantifiedtracked 
and reported to  the state agencies. Accord- 
ing to our survey results, at least 15 states 
require waste management companies and 
local government agencies to report annual 
tonnages. Nineteen states reported that  
there was no such requirement and anoth- 
er 12 states did not respond t o  this ques- 
tion. Only five states did not complete the 

2010 State of Garbage survey. For states 
where companies and local agencies are not 
required to report to the state, disposal data 
can and, in most cases, are still collected 
from waste management facilities. This is 
especially true for landfills and waste-to- 
energy plants, since they track all of the 
disposed waste by simply weighing incom- 
ing and outgoing trucks. Composting and 
materials recycling facilities, however, may 

not have scales and/or are commercial or 
public enterprises that are not obligated to 
report tonnages received and processed to 
local or state government agencies. 

An important part of MSW-accounting in 
the State of Garbage survey is “filtering 
out” non-MSW materials that may be in- 
cluded in the states’ responses. “he BioCy- 
cle/EEC survey uses the US EPA definition 
of Municipal Solid Waste, which includes: 
residential and commercial wastes like pa- 
per, plastic packaging, bottles and cans, 
tires, yard trimmings, batteries, furniture, 
appliances, etc. Typical “non-MSW” mate- 
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rials are: industr ia l  and agricultural 
wastes, construction and demolition (C&D) 
debris, automobile scrap and sludge from 
wastewater treatment plants. To account 
for these non-MSW materials, survey re- 
spondents were asked to provide a more 
specific breakdown of the waste streams be- 
ing reported. This was done either by esti- 
mate or from measured tonnages. The non- 
MSW tonnages were automatically 
subtracted in the Excel spreadsheet from 
the total generation reported. 

Over the past six years (with the survey 
conducted every two years), the methodolo- 
gy developed by EEC has been further re- 
fined. In  the 2008 State of Garbage In 
America Report (December ZOOS), MSW 
management was divided into three main 
categories: Landfilling, Waste-to-Energy 
and Recycling. After much discussion and 
with input from survey participants, it was 
decided to divide the “recycling” category 

into materials recycling (i.e., recovery of pa- 
per, metals, glass, plastics) and organics re- 
cycling via composting (which includes 
mulch production). The tonnage sent to 
composting facilities appears to be tracked 
in many states, and EEC believes that it is 
useful to  distinguish composting and 
mulching from other material recovery 
methods. As a result, recycled and com- 
posted tonnages are reported in separate 
columns in Table 2. It is quite likely that 
some smaller composting operations have, 
inadvertently, not been included and, 
therefore, the total MSW composted may be 

somewhat higher than reported. I 
In the 2010 survey, an additional “filter” 

on the reported composting/recycling rates 
for different materials was introduced: The 
total amount of MSW generated was esti- 
mated using the 2008 national number of 
per capita generation (1.38 tonsfcapita) and 
the population of the state. EEC then used 
EPA’s MSW Facts And Figures waste char- 
acterization report (EPA, 2008) of the aver- 
age (U.S.) percent composition of MSW 
times the population of the state to esti- 
mate how many tons of each material were 
generated in the state. On the basis of this 
information, we were able to “filter out” re- 
ported recycling tonnages t h a t  were 
“through the roof,” most likely due to the in- 
clusion of non-MSW materials (e.g., auto- 
mobile scrap). Reported recycling tonnages 
that were higher than the estimated waste 
generation of a particular material were de- 
creased to 100 percent of the estimated 
waste generation. 

PROTOCOL USED FOR RECYCLING TONNAGES 
For a consistent determination of the ton- 

nages to report in the survey, the following 
protocol was established: Use reported ton- 
nage unless any of the following factors 
were evident: 

1. States did not report a recycled materi- 
al tonnage: The GAA MRF survey reported 
MRF-processed tonnages that in general 
were one half of the recycling tonnages re- 
ported by the states. Therefore, EEC con- 
cluded that approximately 50 percent of all 
recycled materials are sent directly to  pa- 
per and other recycling plants and do not 
pass through MRFs for processing. Thus, 
states that did not report a recycling num- 

Readout 

Table 1. State of Garbage in America survey data 1989-2008: Reported and estimated 
MSW generation and rates of MSW recycling, waste-to-energy and landfilling1 

Reported MSW Estimated MSW M S W  MSW 
Year Of Generation * MSW Generated 3 Recycled, Waste-To-Energy Landfilled 
Data (tons/yr) (tons/yr) (“/o 1 (Yo) (%I 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2002 
2004 
2006 
2008 

269,000,000 
293,613,000 
280,675,000 
291,472,000 
306,866,000 
322,879,000 
326,709,000 
327,460,000 
340,466,000 
374,631,000 
382,594,000 
409,029,000 

- 
- 
- 
- 

8.0 
11.5 
14.0 
17.0 
19.0 
23.0 
27.0 
28.0 
30.0 
31.5 
33.0 
32.0 

369,381,411 26.7 
387,855,461 28.5 
41 3,014,732 28.6 
389,488,026 24.1 

8.0 
11.5 
10.0 
11.0 
10.0 
10.0 
10.0 
10.0 
9.0 
7.5 
7.0 
7.0 
7.7 
7.4 
6.9 
6.7 

84.0 
77.0 
76.0 
72.0 
71 .O 
67.0 
63.0 
62.0 
61 .O 
61 .O 
60.0 
61 .O 
65.6 
64.1 
64.5 
69.3 

V002,2004,2006 and 2008 estimated MSW Generated, MSW Recycled, WE and Landfilled have been 
adjusted to exclude non-MSW. ZReported MSW Generation is reported values calculated by BioCycle pri- 
or to collaboration with Columbia University and use of current methodology. 3Estimated MSW Generat- 
ed is sum of MSW Recycled, W E  and Landfilled. 4MSW Recycled includes composting and recycling. 
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Table 2. Estimated tonnage of MSW reported, recycled, composted, combusted via waste-to-energy [wn) and landfilled (2008 data unless noted) 1~ 

Per Capita 
MSW MSW MSW MSW MSW Estimated Estimated 

Population Generation Recycled Cornposted To WE Landfilled MSW Generation Generation 

Reported 

State (2008) (tonslyr) (tonslyr) (tonslyr) tons/yr) (tonslyr) (tonslyr) (tons/capita*/yr) 

Alabama 
Alaska 
Arizona 
Arkansas 
California 
Colorado 
Connecticut 
Delaware 
District of Columbia6 
Florida 
Georgia 
Hawaii 
Idaho 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky6 
Louisiana 
Maine 
Maryland 
Massachusetts 
Michigan 
Minnesota 
Mississippi 
Missouri 
Montana 
Nebraska 
Nevada 
New Hampshire 
New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 
Oklahoma6 
Oregon 
Pennsylvania's 
Rhode Island 
South Carolina 
South Dakota 
Tennessee 
Texas 
Utah 
Vermont 
Virginia 
Washington 
West Virginia6 
Wisconsin 
Wyoming 

Total 

4,661,900 
686,293 

6,500,180 
2,855,390 

36,756,666 
4,939,456 
3,501,252 

873,092 
591,833 

18,328,340 
9,685,744 
1,288,198 
1,523,816 

12,901,563 
6,376,792 
3,002,555 
2,802,134 
4,269,245 
4,410,796 
1,316,456 
5,633,597 
6,497,967 

10,003,422 
5,220,393 
2,938,618 
5,911,605 

967,440 
1,783,432 
2,600,167 
I ,315,809 
8,682,661 
1,984,356 

19,490,297 
9,222,414 

641,481 
11,485,910 
3,642,361 
3,790,060 

12,448,279 
1,050,788 
4,479,800 

804,194 
6,214,888 

24,326,974 
2,736,424 

621,270 
7,769,089 
6,549,224 
1,814,468 
5,627,967 

532,668 
304,059,724 

4,498,671 
591,4005 

6,718,581 
3,711,017 

nla 
8,493,576 
3,423,725 
1,059,175 

nla 
32,326,41611 
12,623,173 
2,297,680 
1,668,578 

23,441,094 
nla 

4,003,95313 
3,494,097 

nla 
5,656,995 
1,535,489 
6,477,317 
8,360,000 

12,095,000 
5,926,951 

nla 
7,529,041 

nla 
n/a 

3,640,579 
1,315,627 
6,687,781 
2,028,463 

16,990,152 
nla 

687,348 
15,291,980 

nla 
4,972,389 

nla 
1,075,931 
4,452,348 

573,754 
5,681,594 

nla 
nla 

425,957 
15,589,091 
9,039,590 

nla 
nla 

245,113,602 
729,089 

472,0003 
28,6466 

917,3738 

24,724,726'0 
540,141 
607,691 
168,701 
21,142 

2,403,2819 
682,2663 
574,294 
150,172 

1,003,390 
480,1763 
924,3643 
727,853 

1,185,5419 
29,800 

333,1329 
1,461,164 
2,300,000 

844.3283 
2,589,954 

129,8396 
951,8603 
66,6629 

322,5003 
229,1283 
89,7399 

2,012,5839 
230,865 

3,060,363 
668,498 
26,695 

2,037,688 
170,000 

1,421,850 
4,677,083 

101,883 
914,056 
71,041 

251,112 
2,634,275 

51 ,I 59 
120,499 

2,716,198 
1,461,4039 

3 3 7,6 6 1 
831,552 
43,745 

69,283,968 

483,8969 

nla 

65,954 
501,221 

7,641,910 
110,719 
302,928 
122,357 

nla 
40,000 

256,046 
nla 

497,421 
375,625 
247,574 
147,888 
258,752 
565,166 
28,969 

781,293 
680,000 

17,630 
15,161 

54,098 

85,721 
23,438 

1,913,678 
45,279 

627,949 
589,139 
22,783 

876,813 

339,877 

-7 

-7 

-7 

-7 

-7 

-7 

748,723 
48,380 

167,457 
62,850 
50,000 

4,360,000 
161,628 
36,112 

379,826 
640,619 

540,600 
65,6688 

24,497,252 

-7 

316,65g4 
0 
0 
0 

627,039 
0 

2,190,873 
0 

12,791 
3,770,416 

41,350 
589,982 

0 
0 

586,493 
69,5374 

0 
63,700 

259,000 
607,463 
847,6594 

3,133,200 
1,081,011 
1,187,600 

0 
0 
0 
0 
0 

254,040 
1,400,0004 

0 
3,681,134 

107,837 
0 
0 
0 

181,666 
1,951,447 

0 
212,118 

0 
74,327 

0 
126,739 
33,246 

2,135,4076 
332,301 

0 
51,250 

0 
25,926,285 

4,498,6714 
614,607 

5,801,208 
3,711,Ol 7 

28,216,903 
6,824,960 

387,542 
741,143 
997,150 

17,161,312 
10,765,486'2 
2,297,680 
1,518,406 

15,150,000 
8,012,706 
2,652,855 
2,597,584 
4,827,483 
4,981,510 

217,290 
3,461,764 
2,236,800 

12,086,000'4 
6,530,938 
2,553,238 
3,899,961 
1,317,324 
2,242,879 
3,299,832 

877,148 
7,842,764 
1,755,747 
9,556,442 
7,264,586 

687,394 
10,337,719 
4,224,393 
2,689,119 
9,666,692 

864,583 
3,155,304 

565,148 
5,039,337 

22,170,707 
2,241,353 

394,610 
9,627,472 
4,986,236 
1,772,720 
3,727,151 

729,647 
269,780,521 

5,287,330 
643,253 

6,784,535 
4,696,134 

61,210,578 
7,475,820 
3,489,034 
1,032,201 
1,031,083 

23,335,009 
11,529,102 
3,718,00213 
1,668,578 

16,650,811 
9,455,000 
3,894,330 
3,473,325 
6,335,476 
5,835,476 
1,186,854 
6,551,880 
8,350,000 

14,011,339 
10,326,122 
2,698,238 
4,851,821 
1,438,084 
2,565,379 
3,614,681 
1,244,365 

13,169,025 
2,031,891 

16,925,888 
8,630,060 

736,872 
13,252,219 
4,394,393 
4,632,513 

17,043,945 
1,014,846 
4,448,935 

699,039 
5,414,776 

29,164,982 
2,580,879 

584,467 
14,858,903 
7,420,559 
2,110,381 
5,150,553 

839,060 
389,48a,a26 

1.13 
0.94 
I .04 
1.64 
1.67 
1.51 
1 .oo 
1.18 
1.74 
1.27 
1.19 
2.89 
1.09 
1.29 
1.48 
1.30 
1.24 
1.48 
1.32 
0.90 
1.16 
1.29 
1.40 
1.98 
0.92 
0.82 
1.49 
1.44 
1.39 
0.95 
1.52 
1.02 
0.87 
0.94 
1.15 
1.15 
1.21 
1.22 
1.37 
0.97 
0.99 
0.87 
0.87 
1.20 
0.94 
0.94 
1.91 
1.13 
1.16 
0.92 
1.58 
i .za 

nla = not available. 'Estimated MSW Generation, MSW Recycled, WTE and Landfilled have been adjusted to exclude C & D and other non-MSW materials where possible. 
2All State disposal figures have been adjusted for importkxport; imported waste is excluded, exported waste is included. 3From Berenyi GAA Survey report (multiplied by 
2). 4lncludes non-MSW. 5Estimated as 75% of the total waste generated. 62006 data. 7lncluded with recycling figure. 8Likely to be underreported. 9Adjusted for when 
States reported a metals recycling figure higher than the estimated generated metal wastes according to EPA waste characterization study. Figure is adjusted to 100% the 
metal generation according to this EPA characterization estimate (8.4% of 1.38 * population). loCalifornia recycling tonnage is an estimate of the total tonnage recycled, 
adjusted for industrial and agricultural sources, but not C&D. l'lncludes C&D and WTE ash. 12lncludes C&D, Agricultural and Industrial Waste. '3lncludes (some) C&D. 
'4Assuming 3.3 gate cubic yards per ton.152005 data. 
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ber were assigned a tonnage equal to two 
times the MRF tonnage in the state, as re- 
ported by the GAA survey. 

2. Overestimate of recycled tonnages: As 
discussed earlier, for any recycled material 
where the state-reported tonnage was in 
excess of the EPA’s average estimate of 
waste generation, the recycling of that ma- 
terial was set to 100 percent of the generat- 
ed material. 

3. Data not reported: In a few cases where 
tonnages were not reported (recycled, com- 
posted, waste-to-energy, landfilled) or 
numbers were obviously too low or too high, 
cross-reference was made to the 2006 data, 
as reported in the 2008 State of Garbage in 
America survey. 
4. Underreporting of recycled tonnages: 

Readout 
When the recycling tonnage appeared to be 
underreported by the state, and the GAA 
MRF number was not higher than that pro- 
vided by the state, the data is marked as 
“Likely to be underreported.” 

NATIONAL AND REGIONAL PICTURE 
Table 1 summarizes the State of Garbage 

survey data from 1989 through 2008. The 
overall results of the 2010 State of Garbage 
in America survey (2008 data) are: An esti- 
mated 389.5 million tons of MSW were gen- 
erated, most of which (270 million tons) 
were sent to landfills. This represented 69 
percent of the total MSW and was three mil- 
lion tons higher than two years ago. An es- 
timated 7 percent, nearly 26 million tons, 
were combusted with energy recovery in 

Table 3. Quantity of materials recycled per state in 2008, per category (tonshear) 

Single Stream -Dual Stream - Individual Materials Recycled 
Commingled PMG- Paper Paper Iron/Steel Other 

State Recyclables Containers1 Fiber Fiber Scrap2 Plastics Glass Aluminum Metals Tires Others 

Arizona 
Arkansas 
Colorado 
Connecticut 
Delaware 
Florida 
Idaho 
Illinois 
Kansas 
Kentucky 
Louisiana 
Maine 
Maryland 
Massachusetts 
Minnesota 
Mississippi 
Missouri 
Montana 
Nevada 
New Hampshire 
New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 
Oregon 
Pennsylvania 
Rhode Island 
South Carolina 
South Dakota 
Tennessee14 
Texas 
Utah 
Vermont 
Virginia 
Washington 
West Virginia 
Wisconsin 
Wyoming 

157,151 

12,443 

37,687 

150,172 
9,158,265 

- 

- 

- 

- 
- 

29,800 
- 
- 
- 

992,046 

6,318,111 
- 

- 
- 

39,640 

30,012 
- 

- 

- 
21,907 

161,Ol 8 
- 
- 
- 
- 
- 
- 

2,634,275 
51,159 
4,722 

- 
- 
- 
- 

43,74520 

372,523 
425,372 
366,990 
461,735 
91,741 

2,144,375 - 
- 

422,092 
231,326 

245,294 

1,180,000 
901,879 

- 
- 

- 
- 

47,569 
247,197 

761,400 
104,937 

1,723,468 
342,008 

3,728 
828,359 
773,547 
557,578 

487,553 
44,267 
97,791 

37,871 

- 

- 
- 
- 

872,416 
1,283,907 

22,165 
601,860 

- 

4,979 
61 7,231 

1,009,572 
98,0683 
23,674 
52,075 

- 
- 

214,810 
7,437,226 

87,399 

740,000 
517,441 

- 

- 

- 
- 

1 1 1 ,I 90 
424,726 
21 1,590 

1,894,833 
87,149 

69,242 
990 

721,502 
354,558 

19,074 
2,057 

30,633 
19,535’3 
57,923 

234,778 

- 
- 

34,830’5 

1,067,478‘6 
3,217 

22,61617 

718,219 

- 

18,495 
29,374 
11,912 
15,900 
2,006 

86,279 - 
- 

9,342 
4,617 

15,963 
5,949 

100,000 
52,197 

- 

- 
- 

803 
30,737 

2,375 
86,855 

2,848 
100,929 
23,947 

46 
48,501 
39,796 
56,625 

19,885 
2,005 
6,358 

- 

- 
- 
- 

29,413 
43,295 

688 
34,251 

- 

22,101 
2,227 

81,049 
24,837 
4,729 

125,836 
- 
- 

9,058 
4,688 

43,402 
190 

240,000 
126,391 

- 

- 
- 

282 
7,565 
9,853 

326,572 
471 

168,693 
69,446 

39,833 
101,763 
57,447 

14,914 

11,920 

- 

- 

- 

- 
- 
- 

26,526 
94,077 

777 
95,752 

- 

13,294 
225,090 
26,939 
7,054 

49 
35,400 

- 
- 

5,017 
12,295 

2,232 
- 

- 
- 
- 
- 
- 

1,709 
4,580 

807 
107,869 

3,979 
14,116 

24 
118,818 
32,885 
47,603 

-1 0 

- 
6,158 

974 
2,793 

- 
- 
- 
- 

12,842 
623 

7,994 
- 

240,191 
112,524 

- 
- 
- 

2,592,318 
- 
- 

50,543 
102,751 

96,541 
218,635 

- 

- 
- 
- 
- 

54,7246 
424,726 

- 
11,0287 

432 
9 

- 
- 

469 
9,155’2 

1,062,090 

254,338 
4,260 

- 

- 
- 
- 
- 
- 

104,866 
105 

17,829’8 
- 

88,640 
26,923 
40,808 

97 
8,815 

46,791 
- 
- 

9,580 
942,361 

28,473 
36,737 

- 

- 
- 

93,592 
- 
- 

6,975 

39,081 
1,037 

147,055 

119,188 
19,029 
49,730 

53,537 

74,327 

- 

- 

- 

- 

- 

- 
- 

6,000 
67,161 
40,124 

51,25019 
- 

- 

’Plastic-Metal-Glass containers. ?Can include automobiles, white goods, steel cans, etc. 348,070 tons from WE metals recovered, 5,971 from steel cans. 4Electronic 
waste, lead acid batteries and textiles. 5Miscellaneous MSW recyclables. 6White goods. Vehicle batteries. 8lncluded with 81,130 tons. glncluded with iron and steel scrap. 
lolncluded in iron and steel scrap. ”Other materials and special wastes. QTin cans. IsData from a few larger scrap metal yards; does not include restricted use/C&D landfill 
sites. 14Numbers represent MSW recycled, postconsumer and residential programs only. ’5Does not include large amount from salvage yards (unregulated). 16lncludes 
commerciahdustrial ferrous metals, large appliances (white goods) and tin cans. 17Food and beverage containers, white goods, batteries, electronics. ‘*Scrap metal only. 
1950% of 102,500 estimated tons generated. 2aAll materials shipped from recycling facilities combined. 
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WTE plants. The total recycling and com- 
posting tonnages for 2008 were estimated to  
be close to 94 million tons, or 24 percent of 
the total MSW. They consisted of over 69 
million tons of materials recycled and 24.5 
million tons of yard trimmings and some 
food wastes composted or mulched. 

I t  is interesting to note that  national 

Table 4. Number of municipal solid waste landfills and waste-to-energyp/anfs, awerage 
tip fees and /andfi// eapacify by state for ZOO8 (unless noted) 

Average Landfill Average 
Number landfill Capacity Number WTE 
of MSW Tip Fee Remaining of WE Tip Fee 

State landfills ($Lon) (units lisied) Plants ($r!fonl 

Alabama 
Alaska 
Arizona 
Arkansas 
California 
Colorado 
Connecticut 
Delaware 
District of Columbia 
Florida 
Georgia 
Hawaii 
Idaho 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Louisiana 
Maine 
Maryland 
Mzssachusetts 
Michigan 
Minnesota 
Mississippi 
Missouri 
Montana 
Nebraska 
Nevada 
Nevi Hampshire 
New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 
Oklahoma 
Oregon 
Pennsylvania 
Rhode Island 
South Carolina 
South Dakota 
Tennessee 
Texas 
Utah 
Vermont 
Virginia 
Washington 
West Virginia 
Wisconsin 
Wyoming 
Total or average 

31 
245 
44 
24 

1 35L 
56 
24 

3 

50 
63 

24 
45 
357 
454 
51 
347 
264 

8 
23 
16 
507 
21 
18 
21 
30 
23’ 
228 

7 
13 
30 
27 
40’ 
13 
42’ 
387 
337 
487 
2 

18 
15 
344 

191 
34 
5 

564 
15 
1 97 
33 
50 

1,908 

251 

35 

30.47 
63 

58.97 

37 
34.92 

29.57‘ 
40.71 

301 
29.21’ 

46 

52 
72 

50 
25 

42 

35-857 

77 

28 
43.69 

351 
34 
327 

15-227 
357 

52 
35 

39.5 
3410,” 

27.8 

96: 

52.65 
45.187 
42.5 

55 
44.09 

68% 

65Ot yrs 
1,900,000!000 cy 

190,OtN cy 
5,000,000 cy7 

572,000.000 cy 

1,024.452,WO cy7 
325,341,444 cy 

118,616,405 tons 

212,043.842 tons7 
186,177,934 tons 

15,834,570 cy 
8,235:391 cy 
2,506.455 cy7 

461,824,259 cy7 
27,000,000 cy7 

288,142.319 cy 
217,579,836 cy 
92:025,335 cy7 

12yrs 

162,033,429 cy7 
219,535,298 tons 
157,920,815 tons7 

22,680,000 cy 
667,843,591 cy? 

265,000,000 tons’ 
2,700,000 tons 

130,267,111 tons 
74,oOO:OOO cy 

145,533,153 tons 
1,439,621,096 tons 

300,000,000 tons 

249,070,298 tons? 
223,000,000 tons 

91,500,000 cy11 

12 
2 
0 
1 
3 
05 
76 
0 
0 

12 
17 
0 
0 
0 
1 
1’ 
0 

0 
4 
97 
7 
37 
9 
0 
77 
0 
0 
0 
2 
5 
0 

10 

0 
0 
0 

6’ 
0 
1 
0 
0 

1 
0 

124 
312 

0 
2 
0 

If5 

27 

17 

17 

17 

255 

64 

52.957 

6 4 7  

69 

55 

689 
85 

72.34 

98 

51 

67.93 

1Estimate. 2Provides steam only to military base. %ame as MSW landfilled. 4Active only. Currently one fa- 
cility in the permitting process. 60ne is tire burner. 72006 data. 8Class I and ll landfills. 3co-op fee. Spot is 
$88.102009 data. ”Based on survey of 24 landfills. ’20nly one is taking MSW. 

MSW generation dropped between 2006 
and 2008, from 413 million tons in the 2008 
State of Garbage Report to 389.5 million 
tons in this 2010 Report. This may be a re- 
flection of the economic downturn, as well 
as the more detailed exclusion of non-MSW 
materials that was done in the survey of 
2008 data. 

Table 2 provides the main results of the 
2008 data, by state. The “Reported MSW 
Generated” column shows the raw genera- 
tion number as provided by each state. It 
may differ from the “Estimated MSW Gener- 
ation” column because of differences between 
definitions of MSW, as discussed earlier. 
Some states base this number on an extrap- 
olation of occasional measurements of house- 
hold MSW generation. The “Estimated” gen- 
eration number is a summation of the MSW 
sent to each of the four recovery and dispos- 
al methods. All tonnages have been adjusted 
for import and export, assigning waste to the 
place of generation, not where it was dis- 
posed (e.g., out of state landfilling). On aver- 
age, 1.28 tons of MSW were generated per 
capita in 2008. This is 0.10 tondcapita lower 
than 2006. Hawaii reported the highest per 
capita generation number: 2.89 tondcapita. 
However, it has to be taken into account that 
the population number is skewed by the high 
influx of tourists - around 7 million people 
visit Hawaii each year. 

Figure 1 provides a breakdown, by region, 
of recycling, composting, combustion and 
landfilling rates. According to the 2008 
state data, the West leads the nation in re- 
cycling (35%) and composting (11%). New 
England has the second highest recycling 
rate (22%), followed by the Mid-Atlantic 
(20%). The Midwest has the second highest 
composting rate (lo%), followed by New 
England and the Mid-Atlantic (7%). With 
respect to combustion with energy recovery, 
New England is the leader by combusting 39 
percent of its MSW. The Mid-Atlantic region 
is a distant second with 14 percent of the 
MSW combusted. The Rocky Mountain re- 
gion has the highest landfilling rate (88%), 
followed by the Great Lakes (81%), the 
South (79%) and the Midwest (78%). 

RECYCLING AND COMPOSTING ACTIVITY 
The tonnages of specific materials recy- 

cled in 2008 are shown in  Table 3. All but 
10 states and the District of Columbia pro- 
vided data on at least one recycled materi- 
al. Sixteen states had data available on 
tons collected through single-stream recy- 
cling programs; only four states reported 
aggregated dual s t ream data .  Table 3 
shows the yas reported” tonnages for vari- 
ous materials. It can be seen that some 
states have reported material recycling fig- 
ures that most likely included non-MSW, 
primarily in the categories “Iron and Steel 
Scrap” and “Other Metals.” States tha t  
were adjusted for this in the final results of 
Table 2 are: Arkansas, Florida, Kentucky, 
Maine, Montana, Nevada, New Hamp- 
shire, New Jersey and Washington (see 
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item No. 2 in section above titled “Protocol 
Used For Recycling Tonnages”). 

The State of Garbage survey requested in- 
formation on the number of curbside recy- 
cling collection programs and population 
served by curbside recycling in each state, as 
well as the number of MRFs, drop-off sites 
and “pay-as-you-throw” programs. Only 25 
states had data on curbside programs, and 
only 21 reported the population served by 
such programs. These states reported a total 
of 4,371 curbside recycling programs; New 
York State did not report a number, but ac- 
cording to the 2006 State of Garbage in 
America Report (2004 data), New York had 
1,500 curbside programs. The total popula- 
tion served by these programs amounts to 
87.9 million, of which 23.6 million is from 
California. California did not report on the 
curbside population number, but this infor- 
mation was obtained from the calrecycle.ca. 
gov website (calrecycle.ca.gov, 2010). 

The State of Garbage survey also re- 
quested information on the number of facil- 
ities composting yard trimmings in each 
state. Thirty states reported a total of 2,284 
facilities. New Jersey reported the most 
sites (345) that compost over 1.9 million 
tons of MSW yard trimmings. 

GAS RECOVERY 
The State of Garbage results for number 

of landfills and WTE plants, gate (“tipping“) 
fees for these facilities, and remaining land- 
fill capacity are shown in Table 4. Where 
states did not provide 2008 data, data from 
the 2008 State of Garbage Report (2006 
data) were used. A total of 1,908 MSW land- 
fills were reported. (Interestingly, when 
BioCycle conducted t h e  f i rs t  State of 
Garbage In America survey in 1989, there 
were almost 8,000 MSW landfills in the 
U.S.). Average gate (“tipping“) fees have in- 
creased slightly since the 2008 SOG survey; 
landfill and WTE gate fees were, on average 
two dollars higher than in 2006, a t  $44.09 
and $67.93 per ton of handled waste, re- 
spectively. 

Another section of the 2010 State  of 
Garbage survey requested data on the re- 
covery of landfill gas (LFG). Twenty-eight 
states reported that 260 out of 1414 land- 
fills recovered landfill gas. However, some 
of the non-LFG landfills may be closed. A 
total of 95 landfills reported volumes of 
LFG captured: 59.1 billion cubic feet. Since 
LFG generally contains 500 Btu per cubic 
foot, the energy recovery from these 95 
landfills was about 30 trillion Btu. This 
amount represents only 20 percent of the 
total LFG energy used by the U.S. in 2004 
(150 trillion Btu), according to the U.S. En- 
ergy Information Administration (EIA, 
2006). Since this is the first time that LFG 
capture  was included in  the  State of 
Garbage survey, it is hoped tha t  more 
states will collect and report such data in 
future surveys. 

LANDFILLS, WASTE-TO-ENERGY AND LANDFILL 

MSW IMPORTS AND EXPORTS, LANDFILL BANS 
Waste imports and exports are shown in 

Table 5. There is an obvious discrepancy be- 
tween the totals of these categories: import- 
ed MSW was almost two times higher than 
exported MSW. EEC believes this is due to  
the fact that imported wastes are much bet- 
ter tracked than those exported. MSW im- 
portdexports from other countries, primari- 
ly Canada, were excluded where possible. 

Table 6 shows materials banned from 
landfills. It can be seen that whole tires are 
banned from landfills in almost every state, 
except Alabama, Alaska, Montana, Neva- 
da, North Dakota and Wyoming. Oil and 
lead-acid batteries are banned from most 
U.S. landfills as  well. Twenty-five states 
ban leaves, grass andor brush from landfill 
disposal. Seven states have bans on dispos- 
al of containers and/or paper. Three states 
do not allow disposal of construction and 
demolition debris. 

FINAL NOTE 

Readout 

The U.S. Environmental Protection Agen- 

Table 5. Waste imports and exports by state, 
where reported, for 2008 (unless noted)’ 

State 
Imported Exported 
(tonslyr) (tonslyr) 

Alaska 
California2 
Connecticut 
Georgia 
Idaho 
Illinois 
Indianan 
Iowa 
Kansas 
Maine 
Maryland 
Massachusetts 
Michigan 
Minnesota 
Mississippi 
Missouri 
Nevada 
New Hampshire 
New Mexico 
New York 
North Carolina 
Ohio 
Oregon 
South Carolina 
South Dakota 
Tennessee 
Texas 
Utah 
Vermont 
Virginia 
Washington 
Wisconsin 
Wyoming 
Total 

- 
58,375 
64,088 

1,857,687 

1,893,223 
1,318 

226,675 
537,791 
243,397 
29,542 

240,000 
5,214,000 

674,163 
65,561 

342,959 
522,782 
613,024 

1,089,l 52 
139,446 

2,265,321 
2,581,423 
1,257’01 7 

8,606 
623,l 19 

- 

- 

351,172 
27,910 

- 
4,833,820 

183,488 
1,369,938 

27,314,996 

23,207 
337,563 
223,999 

66,159 

242,799 
93,273 
98,303 
60,491 

1,849,121 
840,000 

604,287 

1,239,069 
113,435 
38,558 

4,814,843 
863,604 
902,234 
15,375 

162,194 

564,618 

- 

- 

- 

- 

- 

- 

- 
- 

108,431 

1,277,140 
101,590 

558 
14,640,850 

- 

’Total imported and exported MSW, consisting of MSWland- 
filled, recycled, composted and incinerated in WTE plants. 
zlncludes (some) non-MSW. ’I-” indicates information not re- 
ported by the state. 
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cy issues an annual report on MSW genera- 
tion and management in  the US. (MSW 
Facts  & Figures, 2008). The S t a t e  of 
Garbage methodology differs from that of 
EPA’s in several ways. First, the EPA char- 
acterizes the MSW stream for the whole na- 
tion and not on a state-by-state basis. Sec- 
ond, the  EPA bases its resul ts  on the  
aggregate of several sources, including esti- 
mates of materials and products generated 
and their life spans, key industry associa- 
tions and businesses, and waste characteri- 
zation studies and surveys conducted by 
governments, the media and industry. 

Readout 
Another important difference is that EPA 

estimates the tonnage landfilled as the dif- 
ference between its estimate of MSW gen- 
erated minus its estimate of what is sent to 
composting, recycling or WTE plants. The 
State of Garbage methodology, however, is 
based purely on tons managed via all four 
methods in the responding states. Table 7 
provides data  from the US EPA’s MSW 
Facts And Figures Report (2008 data) com- 
pared to the 2010 State of Garbage in Amer- 
ica Report (2008 data). As a result, the EPA 
estimate of MSW landfilled is 98.5 million 
tons less than what is actually disposed in 

Table 6. Materials banned from landfills 

Yard Containers, Whole Used Lead-Acid White Elect- 
State Trimmings Paper Tires Oil Batteries Goods ronics C&D Others 

Alabama 
Alaska 
Arizona 
Arkansas 
California 
Colorado 
Connecticut 
Delaware1 
Florida 
Georgia1 
Hawaii 
Idaho 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky1 
Louisiana 
Maine 
Maryland 
Massachusetts 
Michigan1 
Minnesota 
Mississippi 
Missouri 
Nebraska1 
New Hampshire 
New Jersey 
New Mexico 
New York 
North Carolina13 
North Dakota 
Ohio1 
Oregon 
Pennsylvania’ 
Rhode Island 
South Carolinal3 
South Dakota 
Tennessee 
Texas 
Utah 
Vermont 
Virginia 
West Virginia1 
Wisconsin 
Wyoming 

X 

X 
X 
X 
X2 

X 
X 
X 

x7 
X 
X 
X 

X 
X 
X 
X 

X 

x7 

X 
X 

X 
x7 

X 

x17 
X’8 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X‘O X 
X l l  X 

X 
X 
X 
X 
X 

X X 

X 
x14 X 

X 
X 
X 

X X 
X 
X 
X 
X 
X 

X X 
X 
X 

X X 

X 
X 
X 

X 
X 

X 
X 

X 

X 

X 
x5 
X8 

X 
X 

X 
X 
X 
X 
X 

X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 

X 

X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 

xs 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X X 
X 

X 

X 

X 
X X 

X X 

X X 

X 
X 

X 
X X 

X 
X 

X 

X X 
X 
X 

XI6 

X 
X 

X 

x3 

x4 

X6 

X 

X 

XI2 

x15 

X 

12006 data. ?Yard trimmings are banned from landfills designed and built to Subtitle D standards. 3Medical waste, mercury 
thermostats. 4Hazardous and PCB wastes, free liquids, seepage, hot loads, baled solid wastes. 5lncludes toxic liquids. 6Mer- 
cury-containing products. 7Separately collected waste is banned from the landfill. 8Liquid ban. 9Hazardous waste ban. 
loGIass and metal containers, single-resin narrow-necked plastic containers. “Beverage containers are banned. 12Liquids. 
13Banned materials are banned from Class 3 disposal. 14Aluminum cans are banned. 15Wood pallets, oil filters. 16With GFCs. 
17Landfills can get a waiver for yard trimmings if there is no composting facility nearby. l8Brush with a diameter smaller than 
6-inches is banned from disposal. 
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South Dakota; Department of Environment 
and Conservation, Tennessee; Kari Bour- 

deau, Vermont; Stephen Coe, Virginia; 
Gretchen Newman, Washington; Cynthia 
Moore, Wisconsin; Craig McOmie, Wyoming. 

7- Of us EPA and BioCycleEEC land, Texas; Ralph Bob, Ut&; Jeff Bour- Readout 
MSW generation and management data (calendar 
year 2008) 

EPNFranklin BioCycle/EEC 
MSW Data (million tons) (million tons) REFERENCES 

Total generated 249.6 389.5 
Total recovery (recycling, 
composting, mulch) 82.9 93.8 
Combustion with 
energy recovery 31.6 25.9 
Discards to landfill 135.1 269.8 

MSW landfills according to the BioCyclel 
EEC measurements. I 
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A Comparison of Alternative Solid Waste Management Practices 

Dr. Morton Barlaz and Susan Dunn 
North Carolina State University 

April, 2009 

Introduction 
Representatives of the landfill and waste-to-energy industries (WTE) met in Washington 

D.C. on January 28 to discuss issues of mutual concern. A summary of the meeting was issued 
previously by Nick Themelis. One of the action items from our meeting was to provide a table 
summarizing life-cycle studies on solid waste management. A summary table is provided below. 

The table summarizes a limited number of studies in which life-cycle analysis was used to 
compare the environmental performance of landfills and mass burn WTE facilities. It is 
recognized that there are many additional studies in which life-cycle analysis is applied to some 
aspect of the solid waste management system. For example, Weitz et al. (2002) showed 
reductions in greenhouse emissions between 1974 and 1997 that could be attributed to improved 
operation of landfills and WTE facilities, as well as to increased recycling. 

As expected, the studies are uniform in their finding that WTE is the most effective way in 
which to reduce greenhouse gas emissions from solid waste management. This is based on the 
near complete conversion of combustible organics to COZ and to the avoided emissions 
associated with energy recovery. In no case do the studies quantitatively address potential 
limitations such as the quantity of waste generated in a region. However, this would apply to a 
relatively small fraction of the total waste in the U.S. 
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