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Where do we start?

..... Well, maybe we look at where we
where, and then move into where we
are....

+ ...and what impacted this change and
who was responsible as of 2011
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Est. Quantity of C&D Materials

* Concrete Pavement....75-100 million TPY

» Asphalt(RAP)........... 70-80 million TPY
 Mixed C & D Waste...125-135 million
TPY

My Best Guess Total C&D Waste......
250 - 300 million tons per year
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Review of C&D Industry in 1996
(15 Years Ago)

DEBRIS RECYCLING
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Regional Review of the US

Rocky Mountain States

Upper Midwestern States

Southwestern States
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C&D Waste & Recycling Facilities
|dentified by GBB (% by region)

14%

28%

i Upper Midwestern - Southwestern - Southeastern

Rocky Mountain - Western - New England K:’ Mid-Atlantic
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All States’ Summary

Concrete/Asphalt/Brick/Block 479
Wood 360
Mixed C&D 224
Asphalt Roofing Shingles 5
Gypsum Drywall 12
Salvage Store 2
Other 3
Unknown 89

TOTAL 1,174
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Number of C&D Recycling Facilities Identified by GBB, by
Region and Type (As of September 19,1996)
Region Concrete/ Wood  Mixed Other/ Total

Asphalt/ Cc&D Unknown*
Brick/Block

New England 58 55
States

Mid-Atlantic

States
Upper 7% 41 29 155
Midwestern
States
Southeastern 28 70 26 22 146
States
Southwestern 15 13 2 2 32
States
Rocky Mountain 15 8 6 5 34
States
Total 479 360 224 111 1,174

GBB
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*Precludes plants only handling asphalt roofing materials, gypsum drywall, reuse/salvage
stores, and miscellaneous C&D processors that could not be contacted during the data
collection period.
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Region

Est. 1994
Population

% of
pop.

Regional Population and MSW Generation

% of C&D Recycling
Facilities Identified by

GBB

New England States 13,270,000 5 14

Mid-Atlantic States 52,781,000 20 27

Upper Midwestern 59,685,000 23 13

States

Southeastern States 50,573,000 19 12

Southwestern States 27,365,000 10 3

Rocky Mountain 13,565,000 5 3

States

Western States 43,102,000 17 28
TOTAL 260,341,00 100

C&D Processing/Recovery Plans:
The Big Picture 1996

+ Concrete/Asphalt Crushing/Recycling

(Including Mobile Plants)
» Wood Waste Processing

» Mixed C&D Waste Processing

TOTAL

1,000

500
300
1,800
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Type C&D Landfill Locations, by State here

Totals
*C&D debris managed on-site should, in theory, be deducted from generation.

‘Table ES-
SUMMARY OF ESTIMATED BUILDING-RELATED C&D
DEBRIS GENERATION*
(Roadway, Bridge, and Land Clearing Debris not included)
(Thousand Tons)

Source Residential Nonresi

1996 2005 _199%

1,000 TO00 T T000 1000 1000

tons  tons  tons toms tons tons
Construction 6560 10400 4270 4950 10830 15350
Renovation 31900 32900 28000 28900 59900 61,800
Demolition 19700 21800 45100 64600 64800 86,400
Totals S8160 65100 77370 98450 135530 163,550
Percent 4% 4% ST% 60%  100%  100%

SUMMARY OF ESTIMATED BUILDING-RELATED C&D
DEBRIS GENERATION*
(Roadway, Bridge, and Land Clearing Debris not included)
(Percent)

Source Residential Nonresidential Totls

1096 2005  _199% 2003 _ _199% __2003

Percent Percent Percent FPercent Percent Percent

Construction n%o 6% 6% % 8% 9%
Renovation SS% SI%  36% 2% A% 38%
Demolition 3% 3% S%  66%  A8%  S3%

100%  100%  100%  100%  100%  100%

4% 4% ST%  60%  100%  100%

Quantities managed on-site are unknown.

SOLUD  WASTE Source: Franklin Associates, A Division of ERG

MANAGEMENT
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Retype the top only...source is EPA
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C&D Waste Quantification History

At least three studies in the past 30 years have made national generation rate estimates. The first
was a 1969 Public Health Service study, which reported a national average of 0.66 pounds per
person per day (ppd) (PHS 1969). The same study reported an urban average generation rate of
0.72 ppd, a number that was also reported in the 1986 EPA municipal solid waste
characterization report as an estimate for the national average (EPA 1986). Based on the U.S.
populationin 1986 (240 million), the EPA report estimated 31.5 million tons per year of C&D
debris generation.

In a draft report prepared for the National Renewable Energy Laboratory in 1994 (Franklin 1994),
Franklin Associates identified 22 cities, counties, or states for which C&D debris data were
reported. There was a weak but positive correlation between C&D debris generation and per
capita construction employment in each area. The national extrapolated estimate for C&D debris
generation using that methodology was 64.4 million tons per year.

These previous C&D debris estimates for the United States appear to be low, based on the
results of this study. As discussed in the sections that follow, we estimate that C&D debris
generation for building-related wastes only (i.e., excluding wastes from roadways, bridges, land
clearing, and excavation), was about 164 million tons in 2003. This compares to 136 million tons
estimated for 1996 in the earlier version of this report.
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Decline of C&D Landfills

England
States

Region C&D LF 1994 C&D LF 2010

New England 99 21
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MANAGEMENT
CONSULTANTS 14




Overview of C&D Waste Facility Policies September 26, 2011
and New/Pending Regulations

Decline of C&D Landfills

Mid-Atlantic
States

Region C&D LF 1994 C&D LF 2010
Mid-Atlantic

75 49
SOLD  WASTE
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Decline of C&D Landfills

Upper Midwestern States

Region C&D LF 1994 C&D LF 2010

SOLD WASTE M.:ppetr 438 S
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Decline of C&D Landfills

Southeastern
States

Region C&DLF1994  C&D LF 2010

T Southeastern 891 574

MANAGEMENT
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Increase of C&D Landfills

Southwestern States

Region C&D LF 1994 C&D LF 2010
Southwestern 40 68
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ecycuLing|
Forum

Increase of C&D Landfills

VN \\J ‘
GBB
SOUD  WASTE Region C&D LF 1994 C&D LF 2010

MANAGEMENT Rocky Mountain 278 420
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[ al )

ecycuing|

RS Decline of C&D Landfills

Western
("" ‘§BJ States
\\v 1°) _
SOLD  WASTE Region C&D LF 1994 C&D LF 2010
MANAGEMENT Western 46 26
CONSULTANTS 2
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Review of C&D Landfills

C&D waste!!

GBB

SOLD WASTE

Note: This is not MSW Landfills that can receive

21

Responded Facilities info| Numberof | Numberof
to GBB Response N . .

State Contacted N available yes| facilities on | facilities on

emailyes=1|  Date 0=no | GBB2010list | 1994 EPA list

No=0
Alabama: AL Y 1 10/13/2010 1 81 32
Alaska: AK Y 0 10/15/2010 1 46 21
Arizona: AZ Y 1 10/8/2010 1 11 6
Arkansas: AR Y 1 10/11/2010 1 36 22
California: CA Y 0 - 0 0 16
Colorado: CO Y 1 10/8/2010 1 2 5
Connecticut: CT Y 1 10/14/2010 1 1 21
Delaware: DE Y 0 10/15/2010 1 3 1
Washington: DC N 0 - 1 0 0
Florida: FL Y 1 10/8/2010 1 78 277
Georgia: GA Y 1 10/8/2010 1 59 44
Hawaii: HI N 0 10/14/2010 1 E) 1
Idaho: ID Y 1 10/18/2010 1 21 7
Tllinois: IL Y 0 - 0 0 3
Indiana: IN Y 1 10/15/2010 1 7 11
Iowa: IA Y 0 10/15/2010 1 4 1
Kansas: KS Y 0 10/15/2010 1 98 78
Kentucky: KY Y 1 10/11/2010 1 104 143
Louisiana: LA Y 0 10/14/2010 1 39 167
Maine: ME Y 0 10/18/2010 1 19 57
Maryland: MD Y 1 10/12/2010 1 6 14
Massachusetts: MA Y 1 10/12/2010 1 0 18
Michigan: MI Y 0 10/14/2010 1 3 5
Minnesota: MN Y 10/18/2010 1 113 79
Mississippi: MS Y 0 10/18/2010 1 78 1m
Missouri: MO Y 1 10/11/2010 1 2 9
Montana: MT Y 1 10/13/2010 1 4 27
Nebraska: NE Y 0 10/14/2010 1 27 6
Nevada: NV Y 0 10/14/2010 0 0 6
New Hampshire: NH Y 1 10/11/2010 1 0 0
SOLID WASTE New Jersey: NJ Y 1 10/8/2010 1 [ 3
New Mexico: NM Y 1 10/8/2010 1 2 4
New York: NY Y 10/15/2010 1 18 19
North Carolina: NC Y 1 10/8/2010 1 64 153 22

North Dakota: ND Y 1 10/12/2010 1 59 39

11
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Status of Permitted Construction & Demolition Landfills

(13 States with >50 Current C&D Landfills)

State Number on GBB | Number on 1994 || 15 Year 15 Year
2010 list EPA list Increase | Reduction
South Dakota: SD 181 103 78
Minnesota: MN 113 79 34
Kentucky: KY 104 143 -39
Kansas: KS 98 78 20
Alabama: AL 81 32 49
Florida: FL 78 277 -199
Mississippi: MS 78 111 -33
South Carolina: SC 72 53 19
Tennessee: TN 67 32 35
North Carolina: NC 64 153 -89
Georgia: GA 59 44 15
North Dakota: ND 59 39 20
Ohio: OH 55 148 -93
Other 37 States 417 597
TOTAL 1526 1889 -363
Source: GBB data collected for the NDA
23

Systems

C&D “Mechanical” Recycling

Note: Not intended to cover all the “Dump and Pick” Iocations24

September 26, 2011
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Massachusetts Department of
Environmental Protection
Construction Materials Disposal

Ban

Mass Data provided by Jim McQuade, MA DEP

SOLD WASTE
MANAGEMENT

CONSULTANTS

What C&D Materials are
Banned from Disposal in

Massachusetts?
*+ Wood
*  Metal
* Asphalt Pavement

* Brick
» Concrete
+ Clean Gypsum Wallboard

SOLD WASTE
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Where do they go from Mass?

*+ Wood
— Particleboard Manufacturing
— Energy Recovery
— Mulch
*  Metal
— Recycled
« Asphalt Pavement
— Reclaimed asphalt pavement
* Brick
— Reuse and structural fill
+ Concrete
— Crushed stone and structural fill
+ Clean Gypsum Wallboard
— New wallboard manufacturing
— Cementkilns
— Agriculture

27

MassDEP Initiatives

Shift our focus from waste management to materials
management.

Work with other State agencies to encourage C&D
recycling and reuse.

— Division of Capital Asset Management
+ Waste Management Plans require 75% recycling
rate of total waste generated.
* Mandatory clean gypsum wallboard recycling on
projects greater than 20,000 sf.

28
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Mass DEP Initiatives (cont.)

Work with stakeholders to encourage C&D recycling
— Associated General Contractors of Massachusetts
— Boston Society of Architects
— Solid Waste Handling Facilities

» C&D processing facilities
* Haulers

» Transfer stations

» Landfills

29

Going Forward

» Carpet
— Recycling infrastructure developing
» Asphalt Shingles

— Post-consumer asphalt shingles workgroup

» Working regionally with transportation agencies to
develop specifications allowing post-consumer
asphalt shingles in road applications

» Coordination with other Northeastern US
State agencies

— Routine discussions regarding C&D
management

30
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Contact Information

Jim McQuade

Massachusetts Department of
Environmental Protection

One Winter Street
Boston, MA 02108
Tel. 617-348-4095
E-mail: james.mcquade@state.ma.us

SOLD WASTE
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Mass DEP

disposal ban on asphalt pavement, brick, concrete,
metal, wood, and clean gypsum wallboard

construction materials)

Engaging Stakeholders:

The Massachusetts Department of Environmental Protection
(MassDEP’s) Beyond 2000 Solid Waste Master Plan
(SWMP) set a goal of reducing non-municipal solid waste
(non-MSW) by 88 percent. To reach this goal, the SWMP
proposed to increase recycling and reuse of construction
and demolition (C&D) materials by banning the disposal of
unprocessed construction and demolition debris.

SOLD WASTE
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Timeline and Process

In April 2001, the MassDEP convened a C&D Materials
Subcommittee of the Solid Waste Advisory Committee to
provide input to MassDEP’s policy discussion related to
reducing disposal of C&D materials. The C&D
Subcommittee met bi-monthly to discuss the development
of regulatory amendments, guidance documents,
construction and demolition materials source separation
techniques, reuse and recycling market developments and
provide a forum for networking among stakeholders.
Recommended to MassDEP a strategy that diverts
specific C&D materials rather than “unprocessed
construction and demolition debris” as stated in the
SWMP.

33

C&D Materials Subcommittee Recommended:

A phased-in ban on the disposal of asphalt pavement, brick,
concrete, metal and wood. One of the factors in targeting these
specific materials was a determination that recycling and reuse
markets existed for each of them. Since the C&D Materials
Subcommittee recommendation to ban the disposal of these
materials, several additional business expressed interest in
accepting these materials, further enhancing the recycling and
reuse markets.

In 2005, Mass DEP held public hearings soliciting comments on the
proposed disposal ban on asphalt pavement, brick, concrete, metal
and wood. Following response to comments the disposal ban went
into effect in July 2006.

The C&D Materials Subcommittee continues to meet to explore
other C&D materials to divert to recycling and reuse markets.
Recently, the subcommittee worked with Mass DEP in
recommending a disposal ban on clean gypsum wallboard that took
effect on July 1, 2011.

34
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Mass DEP Worked with the State
Division of Capital Asset Management to
encourage C&D recycling and reuse:

*  Worked with DCAM to modify its construction and
demolition waste management specifications to:

— Require bidders to develop a waste management plan
that states as its objective to attain at project
completion a recycling rate of 75 percent by weight of
the total waste generated by the work.

— For all new construction and/or renovation projects
involving 20,000 square feet or greater, all clean
(virgin material) gypsum wallboard waste must be
diverted from disposal to recycling and/or reuse
markets.

SOLD WASTE
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Evaluated the existing C&D materials
collection and processing infrastructure

Prior to proposing a ban on each of the C&D materials, Mass
DEP worked with the C&D Materials Subcommittee to
determine the tonnage of material generated and the
disposition of each material. The C&D Materials
Subcommittee agreed to propose banning a material only
after it is determined that there is a sustainable recycling
and reuse infrastructure in place for each material.

SOLD WASTE
MANAGEMENT
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Mass DEP Financial Support

*Began funding A Recycling Loan Fund (RLF) in 1996

*The RLF has provided over half a million dollars ($525,000) to
companies that either directly or indirectly recycle C&D materials.
(These loans include a $150,000 loan to a C&D recycler; and $375,000
companies that use materials generated from construction sites,
including metal and wood.)

*RLF provides low interest rates, as low as 4 percent, to Massachusetts
companies involved in C&D recycling.

«Since 1999, 11 grants awarded to recycling processors and
manufacturers for a total of $530,000 leveraging $1.7 million in
matching funds and increasing processing capacity by 20,000 tons per
year.

*Recycling Industries Reimbursement Credit Grant Program Provides
grants of up to $50,000 to recycling and reuse companies that process
or manufacture recycled materials or products.

«Since 2002, provided 9 municipal technical assistance grants for
$116,000, funding pilot projects and forming innovative partnerships
among municipalities and C&D recyclers.

sTotal MassDEP Funding among all three is $1.17 million

SOLD WASTE
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Mass DEP Technical Support

Mass DEP developed (and continues to develop) case
studies of construction projects. The C&D Fact Sheets
highlight best practices, strategies and what to do with
difficult to recycle materials.

» Other materials in development:

Contractors Guide

Model Waste Management Plan

C&D Web site

Support of Building material ruse centers, such as
partnerships with Springfield ReStore and Building
Material Resource Center of Boston.

SOLD WASTE
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See Neil, get email paragraph on Chapter 125-C and copy

New Hampshire Combustion Ban

the info here!

Massachusetts C&D Handlin
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*As reported to MassDEP in Facility's 2009 Annual Solid Waste Report
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State of California

Effective January 1, 2011, the State's 2010 Green
Building Standards Code (CALGreen) requires newly
constructed buildings to develop a waste management
plan and divert 50% of the construction materials
generated at the project.

SOLD WASTE
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In 1996, Portland Oregon passed an ordinance requiring
job-site recycling on all construction projects with a value
exceeding $25,000.

SOLD WASTE
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The city of Chicago has a mandatory 50 percent recycling

rate for C&D as of 2007.

43
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San Francisco

In 2006, the City adopted Ordinance No. 27-06 mandating the recycling of
construction and demolition (C&D) debris. This ordinance affects all
construction projects such as new construction, remodels and partial
demolitions, and requires the building permit holder or the property owner to
make sure that all C&D materials removed from the project are properly
recycled. This ordinance prohibits any C&D materials from being placed in
trash or sent to a landfill.

C&D materials source-separated at the construction site for reuse or
recycling must be taken to a facility that reuses or recycles those materials.
The Ordinance requires that all mixed C&D debris must be transported off-
site by a registered transporter and taken to a reqgistered facility that can
process mixed C&D debris and divert a minimum of 65% of the material from
landfill. Besides hauling source-separated materials for reuse and recycling,
the only exemptions from registering as a transporter are: a) property owners
who remove C&D debris with their own vehicles, b) those who transport less
than one cubic yard of C&D debris, or c) haulers whose vehicles have no
more than two axles and no more than two tires per axle.

Full demolition of an existing structure requires that a Demolition Debris
Recovery Plan (DDRP) be submitted to and approved by the Department of
the Environment before a Full Demolition Permit (Form 6) will be issued by
the Department of Building Inspection. The DDRP must demonstrate how a
minimum of 65% of the material from the demolition will be diverted from
landfill. m

September 26, 2011
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San Francisco Ordinance No. 27-06

Environment Code
Chapter 14: Construction and Demolition Debris Recovery
Ordinance

D. The Board of Supervisors adopted Resolution No. 679-02
setting a goal of 75% diversion from landfill by 2010 and
promoting the highest and best use of recovered materials and
authorizing the Commission on the Environment to adopt a zero
waste goal, which it set as 2020.

For the purposes of this Chapter, the following words have the
following meanings:

(a) "Alternative Daily Cover" or "ADC" shall mean materials,
other than soil, that have been approved by the California
Integrated Waste Management Board or a successor agency for
use as an overlay on an exposed landfill face.

(b) "Bio-mass Conversion" shall mean the controlled

combustion, when separated from other solid waste and used for

producing electricity or heat, of wood, woodchips, woodwaste,
tree and brush prunings. Bio-mass conversion does not include

SOLD WASTE the controlled combustion of recyclable pulp or recyclable paper

MANAGEMENT materials, sludge, medical or hazardous waste.
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State of Oregon - Portland

The Enhanced Dry Waste Recovery Program (EDWRP)
was developed in 2007 by Metro in consultation with local
governments, the solid waste industry and solid waste
generators to increase the amount of material recovered
from mixed dry waste and meet the state-mandated waste
reduction goal for 2009 of 64 percent for Multnomah,
Clackamas and Washington counties. As a result, Metro
Code requires that beginning Jan. 1, 2009, all mixed dry
waste generated in the region be delivered to a Metro-
authorized material recovery facility (MRF) for processing
prior to disposal.

SOLD WASTE
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Metro’s Construction Industry
Recycling Toolkit

Lists over 100 facilities that accept construction waste for
recycling and reuse. The guide covers common materials
like wood, cardboard, metal, roofing and drywall as well
as salvaged building materials, carpet pad and vinyl
siding.

Note: www.oregonmetro.gov/toolkit to use the interactive
version.

47

Portland, OR — Construction
Remodeling and Demolition Waste

For all building projects within the City where the total job cost (including
both demolition and construction phases) exceeds $50,000, the general
contractor shall ensure that 75 percent of the solid waste produced on
the job site is recycled. In addition, the following materials must be
recycled and diverted from the landfill:

Rubble (concrete/asphalt)
Land Clearing Debris
Corrugated Cardboard
Metal

Wood

The general contractor is responsible for ensuring recycling at the job
site, including recycling by sub-contractors, and for completing a Pre-
Construction Recycling Plan Form. Where no general contractor has
been named on the permit application, the property owner is considered
the responsible party.

48
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City of Seattle Zero Waste Priorities
for 2010-2011

In 2010-2011, the Seattle City Council will continue to pursue the
strategies outlined in the Zero Waste Strategy, Resolution 30990
to achieve our goal of recycling 60 percent of waste produced in
the City of Seattle by 2012 and 70 percent by 2025. These next
steps includes:

» Construction and demolition waste: Looking beyond
materials that can be directly salvaged, the long term goal is
to ban construction and demolition waste from the landfill. In
the near-term, however, we need to take steps to incentivize
a market for recycling these materials.

* Used carpet: The long-term goal is to ban carpet from the
landfill (14,000 tons in 2004 for Seattle). Like construction
and demolition waste, the short term goal is to grow the

market for recycled carpet components (face fibers, backing
plastic, etc) and encourage use of recycled materials.
SOLID  WASTE
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State of Washington
King County Solid Waste Code Chapter 10.30

The purpose of this chapter is to assure that there will be
a CDL disposal facility to serve King County, that the
Cedar Hills regional landfill may continue to be dedicated
to receiving municipal solid waste (MSW), and that CDL
disposal is subject to King County's strict environmental
controls.

Six facilities, owned and operated by vendors with whom
King County has contracts for CDL handling, are
designated as the CDL receiving facilities for all
nonrecyclable CDL waste generated in unincorporated
King County and in any jurisdiction with which King
County has an interlocal agreement for solid waste

management

SOLD WASTE
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King County Code (Cont'd)

Recyclable CDL waste may be transported to any CDL recycling
facility or to a recycling market in or outside of King County
provided nonrecyclable CDL waste does not exceed ten percent
of the total volume per load.

Mixed CDL waste, shall be taken only to a designated CDL
receiving facility, except that it may be taken to a CDL recycling
facility located in King County when permitted by the contract
applicable laws only when the following conditions apply:

1. A designated CDL receiving facility cannot recycle the
specific types of recyclable materials, and the CDL
recycling facility is able to recycle such materials;

2. The recyclable materials involved comprise more than fifty
percent by volume of the load being delivered; and

3. Allresidual CDL waste is taken to a designated CDL
receiving facility.

51

52
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Wood Chip Options - Colorizer

SOLD WASTE E « e o
MANAGEMENT
CONSULTANTS

54

27



Overview of C&D Waste Facility Policies September 26, 2011
and New/Pending Regulations

Multiple Colors — But, Seasonal Use
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Diversification — Fuel & Mulch
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ST

Wood Chips Delivery Truck Wood Chips Delivery Area
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La Crosse Co. WI — Wood Chips & RDF

Wood Chip Trailer Tipper
SOLID  WASTE
MANAGEMENT

CONSULTANTS 58
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Full Tractor Trailer Tipper
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Bulk Chip Storage Auger Feed

Wood Burns!
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Size & Look of the Wood Product
Based on Hardware Selected
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Wood Pellets Energy and Cost
(Example: Small Family Pellet Stove)

The energy content of wood pellets is
approximately 7450 BTU/Ib.

* To get 1 million Btu’s delivered = 132 Ibs. pellets
132 Ibs. pellets x 7450 BTU/Ib = 1 million Btu's

In 2008, the cost for heating with pellets was
$19.59 per million BTU generated by the energy
source. This corresponds to a price of $5.14 per
40 pound bag, or $257 per ton.
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U.S. DOE Funds

19 “Biorefinery” Projects for $564 million, December 2009

Company Funding Location Description
DOE Grant Non-fed/Other
[Bluefire Ethanol 81,134,686 |$ 223,227,314 Fulton, MS_racility will be constructed to produce ethanol from woody waste, mill
esidue, and sorted municipal solid waste
[BioEnergy International 50,000,000 S 89,589,188 | Lake Providence, Process biologically produces succinic acid from sorghum, the process
Wisplaces petroleum
[Enerkem 50,000,000 [$ 90,470,217 Pontotoc, MS _fthe project will be sited on an existing landill and use feedstock's such
s woody biomass in a gasification and catalytic process
INEOS New Planet 50,000,000 [$ 50,000,000 | Vero Beach, FL [The facility will combine biomass gasification and fermentation to
lBioEnergy fprocess wood, vegetative residues and construction and demolition
aterial
[sapphire Energy 50,000,000 [$ 85,064,206 | Columbus, NM _[The project will cultivate algae in ponds the will be converted into
reen fuels using the Dynamic Fuels refining process
lgenol Biofuels 25,000,000 [$ 33,915,478 Freeport, TX _[The project will make ethanol directly from carbon dioxide and
eawater using algae
[American Process 17,944,902 [ 10,148,508 ‘Alpena, MI_[The project will produce fuel and potassium acetate and the plant will
have the capacity to produce up to 890,000 gallons of ethanol per year
lAmyris Biotechnologies 25,000,000 S 10,489,763 | Emeryville, CA [The project will produce a diesel substitute through the fermentation of
weet sorghum and will have the capacity to co-produce lubricants,
other petro-chemicals substitutes
lArcher Daniels Midland 24,834,592 S 10,946,609 Decatur, IL_the project will use acid to break down biomass which can be converted
0 liquid fuels or energy. The facility will produce ethanol and ethyl
crylate
[clearfuels Technology 23,000,000 [$ 13,433,926 | Comerce City, CO [The project will produce renewable diesel and jet fuel from woody
iomass by integrating ClearFuel's and Rentech's conversion
[Elevance Renewable 2,500,000 |3 625,000 Newton, IA__[The project was selected to complete preliminary engineering design
Isciences for a future facility producing jet fuel, renewable diesel substitutes, and
bigh-value chemical from plant oils and poultry fat
[Gas Technology Institute 2,500,000 |3 625,000 | DesPlaines, IL [the project was selected to complete preliminary engineering design
for a novel process to produce green gasoline and diesel from woody
lbiomass, agricultural residues, and algae
[Haldor Topsoe 25,000,000 [$ 9,701,468 Des Plaines, IL_[The project will convert wood to green gasoline by fully integrating and
boptimizing a multi-step gasification process
icm 25,000,000 [$ 6,268,136 | St.Joseph, MO [The project will modify an existing corn-ethanol facility to produce
ellulosic ethanol from switchgrass and energy sorgghum using
i ical processes
lLogos Technologies 20445849 [S 5,113,962 Visalia, CA_[The project will convert switchgrass and woody biomass into ethanol
lusing a biochemical conversion process
[Renewable Energy 19,980,930 [ 5,116,072 Toledo, OH  [The project wil produce high quality green diesel from agriculture and
Institute forest residue using advanced pyrolysis and steam reforming
Solazyme 21,765,738 [S 3,857,111 Riverside, CA _[The project will produce algae oil that can be converted to oil-based
uels
SOLID WASTE Honeywell's UOP 25,000,000 [$ 6,685,340 Kapolei, HI _ [The project will integrate existing technology from Ensyn and UOP to
broduce green gasoline, diesel, and jet fuel from agricultural residue,
0ody biomass, dedicated energy crops , and algae
zeaChem 25,000,000 [$ 625,000 | Boardman, OR [The project will use purpose grown hybrid poplar trees to produce fuel-
rade ethanol using hybrid technology

GB

SOLD WASTE

592 (and counting) Companies
Offering Technology and/or

Development Services
31 Aerobic Composting
110 Anaerobic Digestion
36 Ethanol Fermentation
175 Gasification
47 Plasma Gasification
52 Pyrolysis
63 WTE: mass burn, modular, dedicated
boilers, and RDF

78 Others (agglomeration, autoclave, de-
polymerization, thermal cracking, steam
reforming, hydrolysis)

Source: Gershman, Brickner & Bratton, Inc., September 2011 66
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143 Conversion Companies Operating
either Commercial or Demonstration
facilities with MSW

* 64 Anaerobic Digestion
* 47 Gasification

* 13 Plasma Gassification
* 19 Pyrolysis
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Conversion Technology Companies
Taylor Biomass

September 28, 2010 Time Heralds Record

Taylor Biomass gets a boost

The Port Authority of New York and New Jersey is poised to buy nearly $50 million in renewable
energy credits from the Montgomery Taylor Biomass project. On Tuesday, the New York Power
Authority board is expected to approve a memorandum of understanding with the Port Authority
for the purchase, an agreement that extends for 20 years at $2.4 million a year.

Taylor's project, which converts garbage into electricity, plans to power its own facility and put enough
energy back in the grid to power 20,000 homes. "This multi-million-dollar contract with the Port
Authority will help create jobs and ensure that the commercialization of technology developed at
the Taylor Biomass facility is successful," said Sen. Chuck Schumer in a statement Monday.
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Region

New England
Mid-Atlantic
Upper Midwestern
Southeastern
Southwestern
Rocky Mountain
Western

TOTAL

Mixed C&D
(1996)

55
66
29
26
2
6
40
224

C&D Recycling Plants

Mechanical Systems

Mixed C&D
(2010)

29
34
28
28

38
164

69

C&D Recycling Plants

(12 States with >3 Facilities)

Major States with Mechanical C&D Recycling Systems

State
California: CA
Florida: FL
Massachusetts: MA
New York: NY
lllinois: 1L
Virginia: VA
Washington: WA
New Jersey: NJ
Minnesota: MN
Connecticut: CT
Ohio: OH
Texas: TX
Other 38 States

TOTAL

No. of Plants

25
18
17

A DN DN O N ®©® O ©

N
N

165

70
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C&D Recycling Plants

Mechanical Systems

Region

New England
Mid-Atlantic
Upper Midwestern
Southeastern
Southwestern
Rocky Mountain
Western
TOTAL

Mixed C&D
(2010)

29
34
28
28
5
2
38
164

71

GBB C&D Waste Data
(Rule-of-Thumb)

Total Invested C&D Generated
Construction Pounds/ $1,000
Capital Construction
(Billions $)

Average Average

501 617

530 561

590 633

666 523

675 553

C&D Disposed
Pounds/$1,000
Construction

Average
261
291
263
273

261

C&D Recycled
Pounds/$1,000
Construction

Average
352
368
312
203

418

72
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