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Major Issues with ELR/Bioreactor Operation:

dMonitoring moistutre movement within the MSW due to

Bioreactor operation

DDetermining moisture content within MSW during Bioreactor

operation




Provides information at certain
points

Not a general view of the site

JExpensive and not practical for
long-term monitoring

Introduction and Background

J Highly invasive
J Thousands of feet of wiring used

d Sensors placed permanently
within the waste




Waste

dProvides continuous image of m (o ey
subsurface. 0 Fonding Water

dNon-destructive to the containment e e
of the waste. ﬁggﬁ;‘g;ga' Gas Flow

dProvides large scale coverage. Processes Affecting Leachate

Movement through a Landfill



The major objectives of the current study are:

- To monitor moisture movement of MSW
during ELR/Bioreactor Operation

- To determine moisture content of MSW during
ELR/Bioreactor Operation




E2 5% %giE:i:iifiEoroiiiii

Study Area

———

3D

4D

4C

1
|

=) Denton City Warehouse

1590A

= Denton Faci

4B

BOHT -

4A

-

@ ,‘AJ!IIH’;I)/,./.

The City of Denton Landfill

~ Management

lities

426

% Denton Landfill

Shad

d



Date

Name

Comments

5/18/09

1.2:5/18

Base Line Study
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Resistivity test section along recirculation pipe H2

(Leachate injected 4000 gallons along H2)
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Resistivity Test Section Across Recirculation Pipe H2-H5
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"‘ M01sture Content Quantification w1thoutA

Drilling ‘ “‘

Best model (determined using SAS):

log y = 3.35056 — 0.02 40825X, — 0.01936X, — 0.018156X, + 0.00023668X X,

3.35056 —logy — 0.01936x, — 0.018156x5

1= 0.0240825 — 0.00023668x5

R2 = 0.8111
Adj-R? = 0.7875

where
* y: electrical resistivity (ohm-m)

* X,: moisture content (wet weight basis, %0)
* X, :unit weight (Ib/ft3)

* Xj: percentage paper
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;“ M Gas to Energy Project City of Denton A
./ Landfill "

QDenton Landfill installed a landfill gas collection system

in 2008

Q73 vertical wells and 34 horizontal gas collection system.

QThe collected gas is directed to an electric power
generator on-site which is connected to the Denton
Municipal Utilities electric grid.

QEquipment: One Caterpillar 3520 Engine Generator
(Capacity: 1.6 Mega Watt/hour)

ONumber of Household Served: 1600

Q Gas Flow Rate : 300 c¢fm — 2009
: 700 c¢fm - 2012
: 900 cfm - 2014



3\ Gas to Energy — Generators to Convert A
Y e o ‘
Electricity " 9




Waste Management Hierarchy

e Source Reduction & Reuse

\\ Recycling / Composting

\\ Energy Recovery
\., Treatment

& & Disposal

= 70% - Dumpsites and sanitary landfills.
" 11% - Thermal and Waste to Energy (WtE)

" 19% -is teCKgled or treated by Mechanical and Biological
Treatment (MBT), including composting



Current Waste Generation and
Collection Scenario
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W Uncollected solid waste contributes t
JAir pollution
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B - Reduced their budget for rubbish collection
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* 241 people were infected and 51 people died

* Increase in Diarrhea, Cholera, and Malaria



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=WIRnO3z-c5Ix0M&tbnid=Av0wR1x3MsRdCM:&ved=0CAUQjRw&url=http://en.wikipedia.org/wiki/Landfill&ei=enKgU8iLE-WSywPijICQCw&bvm=bv.68911936,d.bGQ&psig=AFQjCNF_pLjTPjGzT9Xwzr8r-bspcuWc_g&ust=1403109157737910
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=WIRnO3z-c5Ix0M&tbnid=Av0wR1x3MsRdCM:&ved=0CAUQjRw&url=http://en.wikipedia.org/wiki/Landfill&ei=enKgU8iLE-WSywPijICQCw&bvm=bv.68911936,d.bGQ&psig=AFQjCNF_pLjTPjGzT9Xwzr8r-bspcuWc_g&ust=1403109157737910

Riot in Naples

(The Guradian, 2010)

Major Issues in both Developed and
Developing Countries
Available Land or Space
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Future-Sustainable Waste/ Resource
Management

Sustainable Resource

Management
Past Present Future
A B C D
Open old Sanitary Landfill Biocell/Perpetual
Dumps Landfills* Landfill/Anaerobic Digester
* Non-
engineered,

unlined




Methods: vehicle
Routing

Time and
frequency
Manpower training
Social awareness
and media

e

Source separation
of recyclable and
organic

MRF

Biocell

Anaerobic Digester
Perpetual landfill
Landfill
Waste-to-Energy

Collection

System

=)

Processing H Disposal/Final Destination

|

|

Recyclable: Paper,
plastic, metal

Biogas to electricity

.

Usable commodity

Output
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Future-Sustainable Waste/ Resource A
=
Management ,ﬁ"%‘

Cycle starts with
Producers

* Open Loop to Close Loop Solid Waste Management
* Landfill Mining and Operating Landfill as Perpetual Landfill

is Potential Wai Forward



Collected Solid
Waste

]

MRF

U

SWIS - Concepts of Perpetual/
Sustainable Landfill

—

Plastic, Metals, Glass and

In-organics are

Degradable MSW components are sent to
Biocell/ Perpetual Landfill/Anaerobic
Digester

taken out
Cell - 4 Cell -3
Cell - 1 Cell - 2

5 (\&@(\f —
o W
J“m I, ¥ e oo\
G
s N 2
Y o




P e .

‘cong,. Jones: Motivating tra %
= " , 2o
v ta le \\.nh vacation deg)d

.
N ¢

A T N T

2001: 10 ft. Depth of B70




ANGOLA TS 7
CABINDA g
(ANGOLA)
Soyo® o W 0C——smmmn 300 km
oa w © Quimbele 0 emm—r— 180 miles
00 \
°Uige CONGO
o Luremo I
AIR
LUANDA © N'Dalatando 2172 60 AR
Naci - Q'M‘l‘ﬂh oCUES, Gaurimo
Iﬂ&"&i::.‘:: e Pedn.“ s g Parque Nacional i
sumbeo ewras  daCangandala  otuau
\TLANTI( oAndulo Luena _ Parque
OCEAN Lobito, .Bailun::m on o Naé'ion:il. da
° amy
Benguelao O uamt
Parque
Aam Nacional do © Menongue ZAMBIA
[Reserva de Namibe sy @ Bicuari o Cuito Cuanavale
Parque
Nacion do S Nacional da
" ona Ondjivae  Mupa
‘ oCalai
NAMIENN BOTSWANA

»  Methods: vehicle

*  Routing

= Time and
frequency

*  Manpower training

= Social awareness
and media

Source separation
of recyclable and
organic

MRF

Collection ™=

* 241 people were infected and 51 people died

Increase in Diarrh

, Cholera, and Malaria

* Biocell

Anaerobic Digester
Perpetual landfill
Landfill
Waste-to-Energy

System

Processing H Disposal/Final Destination

|

Recyclable: Paper,
plastic, metal

A_ﬁ ‘ Usable commodity ‘

!

‘ Biogas to electricity ‘

Output
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SWIS Mission

d'To research, develop and implement innovative
solutions for sustainable waste management

d'To provide training and support sustainable waste
management in both developed and the developing
countries.

dTo help young waste management professionals
develop business related to waste management.
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Describe the Winter School
in ONE WORD
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