TRANSFER, PROCESSING AND/OR DISPOSAL SERVICES FOR RESIDUAL
MUNICIPAL SOLID WASTE FROM THE CONNECTICUT DEPARTMENT OF
ENERGY & ENVIRONMENTALPROTECTION

February 24,2020
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INTEGRATED WASTE-TO-ENERGY (WTE) PLANT — WHY US?

One of the most knowledgeable and experienced teams with
expertise ranging from:

Financing

Design

Procurement

Construction

Power Generation

Operation
More than 20 years experience will insure a successful project
through all phases; feasibility, testing, design, construction,
commissioning, and operations

Commercial scale plants in place and operating
Proprietary, patented processes
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WTE PLANT PROCESS DETAIL

50% higher carbon tobiogas conversion.

30-50% higher biogas energy content than other commercially available
digesters.
Sequestering nitrogen, sulfur and phosphorous in the biosolids.

Ability to process both liquid (municipal wastewater) and solid waste (MSW),
thus increasing the future capacity and life of a wastewater treatment plants
(WWTP) and landfills.

Tires, plastics, and carpets converted into fuel oil.

Turning the operation costs of WWTPs and landfill management into income
from energy, fertilizer, recoverables (metals, glass, etc.) and water sales

nnnnnnnnnnnnnnnnnnn

L~
CLARK &= corvaLGrOUP Eeecr,,

‘\5‘2{ TRROCY ¢)CLA [ A EVERGAEEN ENERGY =

|" TECHNOLOGY ENGINEERING




SAMPLE PROJECT SCHEDULE

GANTT CHART SCHEDULE: TOTAL PROJECT 19 MONTHS

112|3(4|5|6|7|8|9/(10[11(12(13[14|15|16(17[18|19

Site Selection § By Owner prior to Construction Start

Permitting J By Owner |prior to Construdtion Start

Substrate to Evergreen
Technologies

Pilot Plant Test/ - L payt
Feasibility Study 4p.08¥3

Design Basis 90 Days
Layout/Design
Engmeenng |

1/3 Fill Digester with
Waste Water

Start Microbe Growth
(outside of Digester under 30 Days

30 Days

30 Days

1 |

Controlled Conditions)
Microbes to Digester 60 Days
Start Up
|
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WTE PLANT — WASTE CHARACTERIZATION

Major Waste Weight Percentage
Group

Paper 22.6%
Green Waste 4.3%
Organics 21.9%
Wood 6.8% * Goal — recycle larger
Mixed residue (50% organic) 70% portion of mixedresidue
Total Organic Material 62.6%
E!aS“CS _ —— - Overall, target 95%
ine plastic (In-organic fraction)  4.2%
Total Plastics 19.8% recovered waste, 5%
Metal 37% non-recoverable waste to
LS LG landfill
Inorganic Fraction 41%
Mixed residue 7.0%
Special waste 0.8%
Bulky waste 0.1%
Problem material 0.1%
Total Non-Recyclable 12.1%
Grand Total 100.0%
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WTE PLANT OVERVIEW

Effluent Building
Industrial or Potable
Water Processing
310,000 GPD

Fertilizer Concentrate |

Temporary Clean
Water Storage
250,000 GPD
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CLARK-EVERGREEN INTEGRATED
SYSTEM OUTPUT

SOLID
ORGANIC

WASTE

Any other agricultural
or organic waste
(trees, brush, leaves)

LIQuID
ORGANIC

WASTE

Sewage or manure
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N BIOGAS END USER OR

BIOGAS ’

CLARK
CWTI-EVERGREEN
SYSTEM/PLANT

ORGANIC
FERTILIZER
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THE BENEFITS

Organic Process
« Carbon neutral organic process

Substitutes for and displaces fossil fuel sources

Green
« Carbon neutral organic process
« Substitutes for and displaces fossil fuel sources

Single Process

« One Process handles all organic waste types
« Recovers irrigation-quality clean water without additional steps

I Scalable

- Integrated digestion allows for cost effective modularization
« Each facility can be scaled to an appropriate size, based on feedstock using 90% common, not cust
components

Energy
+ More renewable green electricity per pound of source material
* Clark-Evergreen biogas is a direct replacement for natural gas in gas-fired electric turbines o

CHSPEHRctive
‘ + Use virtually any organic source material (wet or dr

)
« Eliminate costly treatment steps associated with ot%er processes
« Offset operating costs with revenue generation
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RI:CI:NI WTE PLANT PROJECTS

Biogas Manure/Green Waste
Leeuwarde

n, WTE

Plant

The Netherlands

Westkern BV, MSW Organics/
WTEPlant, The Manure
Netherlands

Stadskana MSW
al, WTE

Plant

Netherlands

Atlanta Airport MSW Organics, Human
WTEPlant, Waste, Waste Tires
USA

Astarta—WTE Beet Pulp, Maize
Power Plant Silage, MSW organics
Globino, Ukraine
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36,000 tonsl/year

75,000 t/yr

60,000 t/yr

100,000 t/yr

185,000 t/yr

ENGINEERING

=

1.4 MWe

10 million m"3 of
Pipeline Grade Quality
Gaslyr or

5 MW of Electricity

3.0 MWe

14.3 million m"3 of
Pipeline Grade Quality
Gasor

7 MW of Electricity
14,000m3/yr diesel

15 MWe equivalent/
production of 7,000m3
biogas/hour
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16.2M

45M

75M
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GLACIAL LAKES ENERGY —
WATERTOWN, SD
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PLATTE WEST WATER TREATMENT
FACILITY — OMAHA, NE

e
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LOUIS DREYFUS CANADA — YORKTON, SASKATCHEWAN
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WASTE-TO-ENERGY AD PLANT OFFTAKE

PRODUCTS
1,500 TPDMSW converts to:

940 TPD organics
Organics convert to:

= 32 MW Electricity — Jenbacher Genset

TS = 300 TPDOrganic Fertilizer é(SO% DM) &
o Cffﬂ;ﬁﬂﬁ f@ﬁﬂ%r( +30%DM) & Liquid fertillizer
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WTE PLANT MARKETING, DISTRIBUTION, AND
REUSE OF PRODUCTS

Methane Gas
« Converted into electricity and off-take agreement with the city of
Detroit Department of Water andPower.

Carbon Dioxide
 Converted into food grade COand sold to greenhouses, carbonated
beverages and/or industrial uses.

Organic Fertilizer (nitrogen, phosphorus, and potassium) NPK
« ClassAfertilizer used in avariety of agricultural applications.

Clean Water
« (Generated by onsite wastewater treatment plant.
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WTE PLANT MARKETING, DISTRIBUTION, AND
REUSE OF PRODUCTS

Plastics/Tires

 Liquid fuel rated as fuel oil or bunker fuel, widely used in the transportation
and shipping industries.

* Recyclable steel banding, recovered primarily from the pyrolysis oftires.
« Synthetic gasthat will be used internally foroperating the pyrolysis plant.

Metals
« Ferrous and non-ferrous metals tobe sold in the existing recycling market.

Glass

« Convert into various products and sell intothe glass recycling market or
convert into specialty items including sand blasting glassbeads.

[ |

”{Hmm’ p LF]RI-{ | A\ FVERGREEN ENERGY CLHRH ( CORVAL GROUP @meae % 17

NNNNNNNNNNNNNNNNNN = ENVIRONMENTAL
B rroTecTion

/



Connecticut Department of

M’%’m 9@ CLARK CLF‘RH @ CORVAL GROUP QENERGY& 18
= h -

TECHNOLOGY ENGINEERING ENVIRONMENTAL

PROTECTION



WTE PLANT AND ECOPONEX

Video Here
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https://www.youtube.com/watch?v=N7T3HzR4Pv4

WTE PLANT DEVELOPMENT —
NEXT STEPS

1. Assignment of project and TPDfeedstock
2. Permitting

3. Financing
4
5

. Finalize design
. Output contracts
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WTE PLANT OVERVIEW — TECHNICAL

Solid/Liquid Waste
Blending and Staging

Liquid Waste Storage 3 AL i ;
3 ~ |Underground or Aboveground Digester

r{tf hok

/ /
Combined Waste Processing 7 ‘
a4 g //

Effluent Building
Industrial or Potable
Water Processing
310,000 GPD

Fertilizer Concentrate S

Power to Electrical Grid |0 zer [/ R remporary Clean |
orPoweg;-Plnnt(ﬂMW) STt T 2 g 2 : Water Storage
7 — AR ARy ~ 250,000 GPD
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INTEGRATED WASTE MANAGEMENT SORTING

RECYCLING/SORTING

SOLID ORGANIC
WASTE

WOOD
FOOD WASTE
OTHER

‘ NON-RECYCLABLE
'a"“"
| HAZARDOUS WASTE ' | '
LANDFILL END USER TO LANDFILL

ALUMINUM

END USER 'I END USER '
PYROLOSI! REEN DIESEL

FERROUS

CLEAR GLASS

END USER .I END USER ' END USER '
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MSW SORTING 25 -100+ T/H
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MSW SORTING 25 -100+ T/H
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MSW SORTING 25 -100+ T/H
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MSW SORTING 25 -100+ T/H

RDF Organics | Cardb./Paper 18000

Paper ) Textile 2000

Inert W Film 7000
Plastics 1000
Residue 3000
Bulky 8000
Film 5000
Glass 8000
Cardb./Paper 2000
Residu/waste 2000 . .
Main equipment

Dosing bunker/bag opener
Sorting cabins

Cascade screen

Balistic screen

\Windsifters

NIR 2D /3D

Double robots

Magnets

Eddy current

Press (organic separator)
Tiger/Twister (organic separator)
Grit classifier

180,000
tly

K
==

Total Metals 6000 t/y
with magnets & eddy current

Metals
Textile
Dipers
Glass

Total plastics 4500
Residue T HDPE 1000
Cardb./paper 8000
Film 3000
Residue 2000

PET;

Tetra
Cardb./paper
Plastics
Residue

Connecticut Department of 2 6
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MSW SORTING 25 -100+ T/H

Wind Sifter

Light parts

Connecticut Department of
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MSW SORTING 25 -100+ T/H

Input

And more separated
fractions!!

Hard plastics Organics

Connecticut Department of 2 8
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MSW AND OTHER SORTING PROJECTS

Project and Location Waste type Completed Capacly
Tons/hou
r

Smiles Sunderland, UK MSW, C&l and C&D 2008 40
Transwaste Hull, UK MSW and C&l 2009 60
Inashco Inc. Ash 2012 100
Umicore Be WEEE 2013 8
Weser Metal Car batteries 2013 10
DSAlytus, Lithuania MSwW 2014 25
MSW sorting, Middle East MSW and C&l 2014 10
MSW Panevezys, Lithuania MSW 2015 30
Telsiai, Lithuania MSW 2015 25
Daugavpils, Latvia MSW 2015 20
Van Happen C&l 2015 25
Utena MSwW 2015 20
Marijampole MSW 2016 25
Turkey (Bitlis) MSW 2016 35
EBMUD (US) SO 2017 50
Honduras MSW 2017 40
Mallorca MSW 2018 40
Leamington CA Sludge 2018 35
Nexen CA Oil sands 2019 40
Kootstertille, The Netherlands MSwW 2019 30

Connecticut Department of 2 9
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WTE PLANT - AD TECHNICAL
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L
WASTE-TO-ENERGY PLANT, UKRAINE

EPC- Integrated
Plant Design

7m Y: 34229 m Z: 46,192 m
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e
WASTE-TO-ENERGY PLANT, UKRAINE

EPC— 3D Design and
Clash Detection

‘!s!,!!‘.iii':l'!p_m'
T ,

X: 86,300 m Y: 52,797 m Z: 22,633 m
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L
WASTE-TO-ENERGY PLANT, UKRAINE

3D Model
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L
WASTE-TO-ENERGY PLANT, UKRAINE

..1o Actual
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BIOGAS LEEUWARDEN WTE PLANT — THE
NETHERLANDS

https://www.youtube.com/watch?v=bAcJtF7SKSqg
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https://www.youtube.com/watch?v=bAcJtF7SKSg

BIOGAS LEEUWARDEN WTE PLANT — THE
NETHERIANDS
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BIOGAS LEEUWARDEN WTE PLANT — THE
NETHERLANDS




WTE PLANT — PYROLYSIS
TECHNICAL
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PYROLYSIS PLANT

CONVERT TIRES, PLASTICS, AND CARPETS TO FUEL OIL
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OPERATING PYROLYSIS PLANTS

Saudi Arabia 240tons

| SaudiArabla

100 tons Diesel Fuel, Carbon Black, Steel
80 tons Fuel Oil, Carbon Black, Steel

60 tons Fuel Oil, Carbon Black, Steel

60 tons Fuel Oil, Carbon Black, Steel

50 tons Fuel Oil, Carbon Black

40tons Fuel Oil. Carbon Black, Steel
30tons Fuel Oil. Carbon Black, Steel
30tons Fuel Oil, Carbon Black, Steel
30tons Fuel Oil, Carbon Black, Steel
30tons Fuel Oil, Carbon Black

30tons Fuel Oil, Carbon Black, Steel
20tons Diesel Fuel, Carbon Black, Steel
20tons Fuel Oil, Carbon Black, Steel
20tons Fuel Oil, Activated Carbon, Steel

Connecticut Department of 4 O
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PYROLYSIS FEEDSTOCK TYPES

1 PE 95%

2 PP 90%

3 PS 90%

4 ABS 40%

5 LEFTOVERS OF PAPER WET 15-20%
6 HOUSE GARBAGE 35-50%

7 PLASTIC CABLE 80%

8 PLASTIC BAG 50%

9 SUBMARINE CABLE 75%

10 RUBBER CABLE 35%

11 SOLE 30%

12 BIG TIRES 45-50%

13 SMALL TIRES 35-40%

14 PVC NOT SUITABLE
15 PET NOT SUITABLE
PEASLE NOTE WASTE TIRES AND PLASTICS ARE USUALLY PUT INTO THE REACTOR SEPARATELY,
AS THEY HAVE DIFFERENT OIL OUPUT.

The pyrolysis units produce a No. 6 fuel oil, carbon black,
syn gas, and allow for recovery and recycling of steel
banding in tires.
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OFFTAKE PRODUCTS

PRODUCT %BY WEIGHT PRODUCT

Fuel Oil 43%-50% Fuel Ol

Carbon Black (not BioChar) ~ 30% Carbon Black (not
BioChar)

Recyclable Steel 15%

Waste Syngas 59-10% Waste Syngas

Waste Materials 0%5% Waste Materials

Connecticut Department of
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%BY WEIGHT

3%
10%

5%-10%
0%-5%
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PYROLYSIS CONVERSION TO FUEL OIL

The oil can be further refined into higher grades
including diesel fuel and gasoline. We propose to make

. 6 F el Oil.
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MODULAR PLANT SIZE

The pyrolysis units are modular in design and work best in pairs. The
pyrolysis plant’s output and operation, in operating tons per day and
total fuel output, can grow to fit the physical site space available. The
photographs above are of pyrolysis plants that are constructed and

successfully operating in two different countries.

= Plant Sizing Options — 20 tons/day to 500 tons/day++

= Fuel Oil Production — 2,700 gal/day to 66,800 gal/day++

= Largest Operating Tire Pyrolysis Plant (Saudi Arabia) — 240 tons/day

Connecticut Department of
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PYROLYSIS PLANT LAYOUT

{»anry @ s

@ Pyrolysis Company Partner China Association of Envi Protecti
10-12 Ton/Day Capacity Waste Tir

e/Plastic Pyrolysis System Layout

—

= Eace

lTot3
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PYROLYSIS PLANT 40 TPD LAYOUT

() Sy HERERP LN AR
"!». FVERGREEN ENERGY Pyrolysis Company Partner &2 China Association of Environmental Protection

40-48 ton/day Capacity Waste Tire/Plastic
Pyrolysis System Schematic Layout

i
s

" ,
i .. i _olr, jA
ey
Ch I _L‘ E

. .?* !
&, ] EO e = 2
i #0 B o: 2" S L) e wame) oY
n ER S E 2 S
1 TlelO ‘ )
P P ool
rﬂv OO0 =2 u

Yi€l =wop

[T

||
%

= Py

ELT

.......
P e iy

Oy
(et ]

S0m = 164ft

ENGINEERING

M muoGy ?ﬁ LARK CLARK & CORVALGROUP Q
= P

Connecticut Department of

ENERGY &
ENVIRONMENTAL
PROTECTION

The site
requirements fora
40 TPD pyrolysis
plant is
approximately 2.5
acres. This
provides room for
a building to house
the pyrolysis plant,
external storage
tanks, bunkers,
and meters, tire
staging area, and
truck loadout area.
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WTE PLANT — WWTP
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WASTEWATER AND LANDFILL
LEACHATE TREATMENT PLANT
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WASTEWATER AND LANDFILL
LEACHATE TREATI\/IENT PLANT
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