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GBB

SOLID WASTE
MANAGEMENT
CONSULTANTS

Quiality — Value — Ethics - Results

Established in 1980

Solid Waste Management and Technology Consultants

Helping Clients Turn Problems into Opportunities

FROF
PENNSYIVANIA

Procurements

Gershman, Brickner & Bratton, Inc.

Due diligence

Waste characterization and sourcing

Independent feasibility consultant

FORT WORTH
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HISTORY OF MIXED
WASTE PROCESSING
(THE DIRTY MRF)

Early MWPF’s

Refuse Derived Fuel

Air
Classifiers Magnets
/ Screens
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La Crosse, WI (NSP)
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PROCESSING }"‘;]I |
. . Medina, OH
Few operating as intended : i
P g Chicago Blue Bag (3
" o Sumiter County
Quality and quantity of recyclables- San Marcos {San Diego County}
resultant available revenue offset hes
Monmouth County
i " CVT 1, Anaheim
Human Factor Sorting MSW Purtiand Trans.
Garden Grove
Overstatement of recovery potential it b e o
3 IBingis Mewby 1
at e i Guelph
Attemptstocontrol wastes BFI Dusty MRFs [5)
Fayetteville, NC
Cheaper options i Portsmouth, VA
) N ‘|
MRF/Landfill /Market watchdogs

aligned against full MWPFs AT I -

RIP Slide from: Michael Timpane Presentation at the NERC
Conference in Wilmington, DE on April 8, 2015
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o 5 US Infrastructure
Technology Number
Source Separation Collections 9,000
Material Recovery Facilities (MRF) 736
Composting 2,300
Mixed Waste Processing Facilities (MWPF) 51
Mass Burn WTE Z 65
Modular WTE 9
RDF -Processing &/ or Combustion : 20
Anaerobic Digestion 19
Transfer Stations ' 3,350
Landfills 1,908

B i
PROFESSIONAL RECYCLERS
OF PENNSYLVANIA

SOLID WASTE
MANAGEMENT
CONSULTANTS

Gershman, Brickner & Bratton, Inc.

WHY MIXED WASTE
PROCESSING NOW?
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TheVashingtonPost

washingtonpost.com Sunday, June 21, 2015

American recycling is stalling, and the
Big blue bin is one reason why

Al

By: Aaron C. Davis

S i Lots of Opportunity

EPA: 254 million tons (2013)

[C

BioCycle: 389 million tons (2008)

Gershman, Brickner & Bratton, Inc. 6
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MSW Generation 2013
(before recycling)

ther 3.4%

A Wood 6.3%
Paper &
Paperboard
/' Leather & 27.4%
Textiles
8.4%

Metals 8.9%

Food Scraps
14.5%
Plastics
12.70% Yard
Trimings
13.5%

W i MSW Composition

MSW Disposed 2013
(after recycling)

Dther 4.3%

Paper &
Paperboard

o
Wood 8.2% R

Rubber &
Leather &
Textiles
11.2%

Food
Scraps
21.1%

Metals
8.8%
Yard

Plastics Trimings
17.6% 8.7%
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Solid Waste Management Costs
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BRI

>579 Technology and/or Project
Development Companies .

16 Pyrolysis

Increased Interest in Renewable
Energy from Waste Technologies

Contributing factors:

Worldwide

150 Commercial or
Demonstration Facilities
with MSW Worldwide
* 67 Anaerobic Digestion
* 48 Gasification °

¢ 19 Plasma Gasification o

Renewable energy policy
Greater revenue potential
Funding (grants/loans)

Local governments desire to be
greener

GHG considerations
Landfill waste diversion goals

Local jobs

Increasing collection/disposal
fees

F e
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Converting MSW to...

Energy/Fuel Product Values Are Key

1 ton MSW

Product net yield

Synthetic Crude @ $80 / barrel $80.00

++ sale of chemical feedstocks, heat and/or recovered metals
but, System Capital Costs and O&M Costs impact the NET MSW costs

Value Per Revenue
Production Unit Per Ton

Gershman, Brickner & Bratton, Inc

7/29/2015
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R : :
Demand for Biofuels Increasing
e W Afiica
M Latin America
30
. Middle East
= India
20 . W Other Asia
g M China
. . Eastem Europe
0 4 = - . Former Soviet Union
< . - - M 0ECD Pacific
&l | = e | = B8 OECD Europe
= = FE
a T T T : ; 2 2 2 : QECD North America

2010 2015 2020 2025 2030 2035 2040 2045 2050

Source: International Energy Agency (2010)

FRWVIFE
PROFEIONAL BECICLERS
OF PENNSYLVANIA

THE CHANGING
WASTESTREAM

SOLID WASTE
MANAGEMENT
CONSULTANTS

Gershman, Brickner & Bratton, Inc. 9



Mixed Waste Processing Facilities:
Not Your Mother’s or Father’s Dirty MRF

B i
SPPERNSVIVARIR

US MSW Composition

Material

Paper

Plastic

Metals

Glass

Organics

1994

32.9%

11.8%

 6.3%

6.4%

31.5%

2009

16.1%

17.2%

8.5%

5.5%

37.6%

Disposal in the United States, 1995 and 2011

Difference

-51.1%

45.8%

 34.9%

-14.1%

19.4%

Source: USEPA, Municipal Solid Waste Generation, Recycling, and
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MSW Heat Content
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R L

Biogenic and Non-Biogenic Energy, 2007

Gershman, Brickner & Bratton, Inc.
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Source: USDOE, Methodology for Allocating Municipal Solid Waste to
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TECHNOLOGY

SOLID WASTE
MANAGEMENT
CONSULTANTS

PROP
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Biofuels and
Bioproducts

Markets

Recycling
Markets

WERNE
Collection
System

Residue
Markets

MWP
System
Selection

System
Economics

Gershman, Brickner & Bratton, Inc. 11
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Key Equipment

e Moving materials
¢ Hand sorting / QC

Shredders / Hammer Mills * Size reduction

e Trommels, vibratory, disc
o Size separation

Screens

Magnets / Eddy-Current s
« Non-ferrous recovery
Air Classifiers * Density Separation

® Plastic resins
® Glass sorting

* Pelletization

Densification Systems .
¢ Baling

s i
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Gershman, Brickner & Bratton, Inc.

System Providers
i, Van Dyk
M Machinex Technologies
‘ CP/Krause
T

7/29/2015
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Modern MWP Facilities

Location

Canada
San Antonio, TX
Philadelphia, PA

Montgomery, AL

Region of York, Ontario, Lakeside/Borealis Infrastructure

Edmonton, Alberta, Canada

Owner

(Dongara)

Waste Management

Waste Management

City of Edmonton

Infinitus

Start-up Year

2009

2012
2014
2014
2014

Lo s
SPPENNSVIVARIR

Ferrous Metals

Film Plastic

Mixed Plastic (#3 -
#7) Containers

Gershman, Brickner & Bratton, Inc.

PET (#1) Containers

Organic Rich
Materials for AD or
Composting
Systems

Large Film Plastics

Large Cardboard

RDF Feedstock for
combustion or
gasification
systems

Potentially Recoverable Materials

Bulky Scrap Metals

Mixed Paper

HDPE Color (#2)

Containers

7/29/2015
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Wi Factors Affecting System Costs

Population
and SN A Markets

Demographics FeEll s

Politics Financing

Public
Education and
Enforcement

Waste Supply

Hidden Costs Contracts

} PROP
OFPENNSYIVARIR

ONE BIN

SOLID WASTE
MANAGEMENT
CONSULTANTS

Gershman, Brickner & Bratton, Inc.
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WASTE DIVERSION

923

81%
LANDFILL LANDFILL

d Jl%
'o

ONE COLLECTION BIN

WASTE IS SORTED & RECYCLED

ONE BIN FOR ALL

RECYCLING REIMAGINED IN.HOUSTON

One Bin For All (OBFA) is the next evolution of recycling. It will allow Houston residents to place all
h, recyclables, and compostables in one bin, providing for a much higher rate of resource recovery.

WE CAN DO BETTER.

RATES

HOUSTON NATIONAL AVERAGE OBFA YEAR1 OBFA YEAR 2

45 25%
LANDFILL LANDFILL

33

HOW DOES IT WORK?

AR

ONE COLLECTION TRUCK

=

WHAT'S NOT RECYCLABLE IS

TURNED INTO ENERGY OR LANDFILLED

 PROP
SPRERNSVIVARIE

Economies-of-scale

opportunities with
capital and O&M
costs

Gershman, Brickner & Bratton, Inc.

Full residential
participation, even if
indirectly

Possibly reduces
collection costs

7/29/2015
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\WASTE&RECYCLING

NEWS

Guest column: Houston's One Bin: It's no
'dirty MRF'

May 16, 2013

By Laura Spanjian, Houston's sustainability director

\WASTE&RECYCLING

NEWS

Guest column: Houston's One Bin: It's a
dirty MRF

May 30, 2013
By Tyson Sowell | Texas Campaign for the Environment

\WASTE&RECYCLING

NEWS

Guest Column: Call it a 'dirty MRF' or not,

a single-bin system can work

July 2, 2013
By By Brian Wells | Bulk Handling Systems

/‘\

Thank you!

John G. Carlton, P.E., BCEE
Senior Vice President, GBB
908-319-5992
jcarlton@gbbinc.com
www.gbbinc.com
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