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KEY THEME

e Localisation of
GHG generation
hotspots

e Reporting on
climate change /
standards

e Development of
GHG indicators

KEY THEME

e Technologies to
achieve
stabilisation

e Localisation of
appropriate
technologies

e Low-carbon
economy
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KEY THEME

e Low carbon
economy / best
scenario

e De-carbonization
of South Africa

KEY THEME

e Transitioning from
resilient to smart,
wise, and
sustainable

e Indicators of
sustainability
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Waste and Climate Change in SA - GHG

| CH4 from landfills
24 represents 12% of p - -

GHG emissions in
the EU have more
than halved from

emissions (USEPA,
1999 to now.

2006; World Bank,
2012)

The waste sector
in South Africa
contributes to 4.1%
of GHG emissions
and 37.2% of total
4.1% CH, (NIR, 2017)

v

CH, has increased by
11.3% and GHG
emissions have
increased of almost
56.7% (2.77% year by

year) from waste GHG EmiSSiOrISI 21 mi"iOn

FEELE L S [ R L tons of CO, equivalent (2017)

years (2000-2017).

(7" NIR, 2017) $ S
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Waste and Climate Change in SA - WASTE

I DAY-Zero for SA landfills
I —

City of Johannesburg City of Cape Town

City of Tshwane

29
Ekurhuleni eThekwini

N a o

The waste production / Ve
in South Africa 4 .
contributes to over —~ ""K)\
108M of ton/year of e ™
which 31M are

organic/biogenic

Only 10% of the waste
produced in SA is
recycled and only 1% is
recycled at municipal
level in MRFs

Estimated 65% of the 31M i
tons of Municipal organic 31IM )
waste and 100% of -
industrial biomass Waste: ~80% of all waste generated /
(agriculiyral and/food in SA is disposed of to landfill
was’r?) E Glipesss i (DFFE, 2018 - State of Waste Report)
landfill)
—
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Waste Management in South Africa

Challenge of meeting high
standards in service delivery
with limited resources

Lack of environmental control

systems and appropriate
legislation

Limited know-how,
indiscriminate dumping

Lack of reliable data on waste
streams and GHG emissions
indicators

Poor environmental and waste
awareness of the general
public
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() Simulation using the WI'CS € model

WROSE™ (Waste to Resource Optimization & Scenario Evaluation)

ENVIRONMENTAL
e GHG emissions for

Quantity of - scenarios
Waste « Landfill airspace
[ savings
. -
Quality of [ () P Indicators
Waste [ \< - of best
~ -~ solution
[ \ S o
\ ECONOMIC
Definition of / Costs,
appropriate revenues
strategies SOCIAL
Job creation
INSTITUTIONAL

Policy framework

25t Conference & Exhibition 18 — 20 October 2022




| SCENARIO 1 |

» Landfill Disposal

| SCENARIO 2A |

> Landfill Disposal with
! Flarin

WIS e scenarios

Selection of case study e |

Landfill Disposal with
eeeeeeeeee

|dentification of waste stream

SCENARIO 2C

Baseline scenarios

Landfill Disposal with
as recove

g Ty
(Biogas upgrade)

1. Landfill diSposa| | SCENARIO 3 |

2. Landfill disposal with flaring / gas recovery == T _——— |
« Currently available scenarios = |t
un"e:g;eﬂ'sw ) M?:‘;ﬂy“fﬁ;‘;e)"’ %I Recyclable fraction |—>| Recycling |

3 ] M RF + mate rial recovery | Biogenic raction |-———»| Anaerobic Digestion |

| SCENARIO 4B |

4. MRF + material and energy recovery ey B pe—
(AD and incineration / LFG) e

5. MRF + material and energy recovery | sceNaRIOS |
(composting and LFG) [ Fessacion || TEE
W }—» Recyclable fraction }—>| Recycling |

Biogenic fraction }—}| Composting |

Material Recovery
Facility (MRF)

| Recyclable fraction | | Recycling |

Material Recove
Facility (MRF)

2o
ol
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WIrQOSe scenarios

SCENARIO 1 SCENARIO 4A
Unsorted, - . . - Landfill disposal with
untreated MSW » Landfill Disposal »| Residual fraction > LFG recovery
Unsorted, .| Material Recovery - . - -
SCENARIO 2A untreated MSW > Facility (MRF) »| Recyclable fraction e e Recycling
»| Biogenic fraction »| Anaerobic Digestion
Unsorted, .| Landfill Disposal with
untreated MSW - Flaring
SCENARIO 4B
SCENARIO 2B
~| Residual fraction Incineration
Landfill Disposal with Unsorted Material Recove! - -
Unsorted, , y
untreated MSW gas recovery untreated MSW Facility (MRF) »»| Recyclable fraction » Recycling
(Electricity generation)
~»| Biogenic fraction Anaerobic Digestion
SCENARIO 2C
SCENARIO 5
Landfill Disposal with
Unsorted, -
» gas recovery ] ) Landfill disposal with
untreated MSW (Biogas upgrade) »| Residual fraction > LEG regovery
Unsorted, .| Material Recovery - . - -
SCENARIO 3 untreated MSW »> Facility (MRF) »{ Recyclable fraction »> Recycling
»| Biogenic fraction » Composting
. . .| Landfill disposal with
I—} Residual fraction » LFG recovery
Unsorted, .| Material Recovery
untreated MSW 1 Facility (MRF)
L} Recyclable fraction » Recycling
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Strategy Quantity Managed/ Rate Capital Cost | Operating Cost [ Income/Savings

Produced (R) (R/annum) (Riannum)
- .. roduc
wrose x + 5 eThEkW|n| HousehOId Landfill Gas Recovery System 0.50 MW 1,100,000
Landfill Disposal operations 122,514 tons 138 Riton 16,906,932
Landfill Gas Recovery operating costs 7,051,800 kWh 0.0188KWh 866,758
v Glass Metals Sale of Electricty 7,051,800 kWh 0.047SKWh 2263201
Certified Emission Reductions 5758 MTCO.e| 14SMTCO,e 550,458
6,83% 5,34% ‘ ) : '
, () ’ Total 1,100.000| 17,773,690 2,813,659
| SCENARIO 1 | N — pwrsmovems T T 1 T T |
D 1 . . Materials Recycling Facility Capital Cost 385 tpd 30,668 5pd 33848875
Unsoned, R IaStlc B I Oge n I C Materials Recycling Facility Operating Cost 385 tpd 2,8158%pd 9,899,276
wntreated MSW Dipocss o Sale of Recyclables 21,549 tons Rikg 19,508,660
9,0 1% 45, 67% Landfill airspace savings 72 m 625Rm’ 2,945,125
Total 33,848,875 9,899,276 22,543,785
| SCENARIO 28 | T e s R E— —
Anaerobic Digestion Plant Capital Cost 49,153 tons 1524 milion 104,086,340
Unsorted, Lanatill Drsposal wes Anaerobic Digestion Plant O perating Cost 49,153 tons 28.2510n 9,465,084
ntrested MEW Fadeg Sale of electricity 18,128,413 KWh 0.047SKWh 5818124
| ] Pa pe r & Sale of Compost 29,492 tons 250R%on 7,372,950
SCENARIO 2B — Certified Emissions Reductions 21,379 MTCO,e| 14S/MTCO.e 2,043,797
Landfill airspace savings 45872 m* 62 5Rm* 2,867,000
= = ardboard Total 104,066,340 9,465,084 18,101,871
o o] " Ges recowey .__Other —
(Elecincity generanon)| o Composting Facility Capital Cost 57847 tons  |2E+0BR/180tpd 3,086,667
17,88%
) o Composting Facilty Operating Cost 57,847 tons 152.05RAon 9,123,000
waste
Sale of compost 43,385 tons 250Rfton 10,846,313
| m J ) Certfied Emissions Reductions 12,753 MTCO,e 145MTCO, 1,219,182
5, 2 7 A) Landfill airspace savings 54799 m' 62 5Rm’ 3,424,938
vz Landtil Disposal with Recycla bles Tota 3,066,667, 9,123,000 15,400,433
ummunu'sw Q28 recovery
(Bioges upgrade) %
49,06%
| SCENARIO 3 |
Unsorted, WMaterial Recovery Recyclabie g 3 3 R H H
N e e e B s B Scenario Analysis for Marianhill Waste Diversion Rates for Waste
| SCENARI 42 ] Landfill Site Management Scenarios

1
i
i

1
)
3%
S

500000
-nmiw}g’i "::g-.',w, f_—*iwmtml—»{ Recycirg ] _
L[ Biogenic racton |- anserobic Dgessen | 400000 B Scenario 1 g:; 80
| SCENARIO 48 | Z M Scenario 2A ®
~ S 60
o[ Rewcuawacson |——>] manwrsen | S 300000 M Scenario 2B 'g
= [
I e ¥ {pecrceraon| > morows | 2 200000 ¥ Scenario 2C & 40
»| mnml »{ Mmm] 2 o
o) M Scenario 3 ‘é
| SCENARIO § ] ‘@ 100000 S 20
[= M Scenario4A
Rewaual fraction IA’{ ‘-:l-c.:"::'— $ 0 . . . —_— - B Scenaric4B 0 [
B T tfﬂ-wiw]—-{ marcws | z I I

Ny e r— -100000 W Scenario5 H Scenariol M Scenario2A M Scenario2B m Scenario2C
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Social Indicators

WASTE RESOURCE OPTIMIZATION AND SCENARIO EVALUATION MODEL : SOCIO - ECONOMIC INDICATORS

PUBLIC PARTICIPATION

WASTE QUANTITY IN WASTE
(tons per day ) /MW NO. OF DIRECT HEALTH INDIRECT MANAGEMENT PUBLIC PARTICIPATION
OF ELECTRICITY JOBS RISKS HEALTH RISKS PROCESS IN EIA PROCESS
Respiratory
Issues, , Fatigue,
Headaches, Cancer, Low
SCENARIO 1: Influenza type Birth Weight, No public participation Public participation
LANDFILLING 0 0.0 Symptoms Birth Defects necessary process required
SCENARIO 2: LANDFILL Wheezing, Asthma,
WITH GAS RECOVERY nausea, respiratory No public participation Public participation
JELEC GEN 0 0 headaches issues necessary process required
Respiratory
issues, influenza
type symptoms,
nausea, Asthma, No public participation
SCENARIO 3: headache, respiratory necessary due to Public participation
RECYCLING 0 0.0 tiredness issues separation at MRF process required
SCENARIO 4: No public participation
ANAEROBIC Tiredness, necessary due to Public participation
DIGESTION 0 0 headache, nausea N/A separation at MRF process required
Fungal spores and
SCENARIO 5: bacteria causing No public participation
ANAEROBIC Breathing Fatigue and necessary due to Public participation
COMPOSTING 0 0 problems, nausea headaches separation at MRF process required

Wastelon
2022
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Institutional Indicators

SCENARIOS FINANCIAL &
WASTE ENVIRONMENTAL ADMINISTRATIVE LICENCE
STREAMS LEGISLATION ENERGY LEGISLATION REGULATION REQUIRED
SCENARIO 1: General MSW N/A
Occupational Health
DISPOSAL OF The Constitution and Safety Act 1993
UNSORTED UNTREATED The Environmental N/A Municipal Systems Act
MSW TO LANDFILL Conservation Act 2000
N/A
National Environmental Municipal Structures
Management Act Act
N/A
Atmospheric
National Environmental Municipal Finance Emissions
Management Waste Act Management Act Licence
N/A
Waste Licence
(For Storage,
Treatment,
National Environmental Disposal and
Management: Air Supply Chain Processing of
Quality Act Management waste)
N/A
Atmospheric Pollution
Prevention Act Asset Management
N/A

National Integrated
Coastal Management
Act

Generally Recognised
Accounting Practices
17 & 19

Wastelon
2022
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JOB CREATION POTENTIAL COMPARISON

B eThekwini Municipa lity 1 Msunduzi Municipality B Newcastle Municipality
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SCENARIO 1: LANDFILLING SCENARIO 2: LANDFILL WITH SCENARIO 3: RECYCLING SCENARIO 4: ANAEROBIC SCENARIO 5: ANAEROBIC
GAS RECOVERY /ELEC GEN DIGESTION COMPOSTING

Scenarios 1, 3 and 5 are most preferable in ferms of job creation potential
as these scenarios are more labour intensive than scenarios 2 and 4
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Development of a GHG emissions mitigation strategy

for South Africa
Partners: DSI-RDI Waste Roadmap/IIASA/World Bank Group

Legend
- Metropolitan_municipality
District_municipzlity
South_African_province
C <all other values>
ADM1_ID
B ec
. IFs
Bl er
C KN
. lum
e
~ INC
| NW

we
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Building a mitigation strategy
through optimised IWMS

500,000 _
BAU 500,000
p— / 450000 y=-0.0009x5+ 0.1416x%- 8.1957x* + 222.32x3- 2874.2x2+ 22714x+ 95073
o R*=0.9983 / BAU
(]
£ 400,000
H 300,000 ?
%. ——BAU 8" 350,000
(=) S
: T8 e
s —=Scensriod £ 250000 g
g - - —te=Scenario 2
~®—Scenario S < 200,000
€ 100000 —— Scenario6 § ——Poly. (BAU)
——Scenario 7 £ 150,000 e B i02
~——Scenario8 [ oly. (scenario 2)
2 o -S7 —4—Scenario9 3 100,000
o 60 U
S3, S4, S8, S9 50,000
100,000 85,86 0
0 10 20 30 40 50 60
.200,000 Numbher af vearc

Number of Years
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WASTE STREAM: Food waste/OFMSW
CASE STUDY: Garden Route District Municipality

Average Waste generation volumes in percentages in
the Garden Route District Municipaliy
Hazardous

0% Hard Plastics
8%

E-Waste
0% Rest el
10% [JENIEY

89

Inert . 8%
1% Nappies
Wood ° 8%
% ° Paper
1% Textiles \ 7%
5%

Cardboard
%

Food waste
25%

3%

The use of the WROSE model as a climate change
stabilization wedge: A South African case study
PhD - Sameera Kissoon

MTCO2E

Projection of Food Waste and Garden Refuse
volumes in the Garden Route District
Municipality over 50 years

Biogenic Food Waste Tonnes e Garden Waste tonnage

50 year Projection for MTCO2e
Emission for the disposal of food
waste and garden refuse to landfill

300000
250000
200000
150000
100000
50000
0
-50000

A

MTCO2e Produced from Disposal of food Waste to Landfill

MTCO2e Produced from Disposal of Garden Waste to Landfill
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The use of the WROSE model as a climate change stabilization wedge:

A South African case study
PhD - Sameera Kissoon

Climate change stabilization wedge in the Garden Based on Figures 3 and 4, as waste generation rates increase by more than triple in the next 50

Route District Municipality years so do the GHG emissions from the organic waste fractions. Figure 5 below depicts the

outcome of the comparison of the three selected scenarios:

o For Scenario 1, the model depicts the steady increase of GHG emissions for both
organic waste and garden refuse. This rate of GHG emission is unsustainable for long
term climate contributions due to the global warming potential of CH* being 25 times
more harmful than that of CO? according to the USEPA.

o For Scenario 4, the introduction of AD facilities for the treatment of all organic food

MTCO2e Composting Food waste

MTCOZe Com posting Garden Waste waste at 100% viability for digestion is shown to reduce the GHG emission levels to a

A i 1> =1 stable state i.e no upward trajectory over the next 50 years.

@\ TCO2e Produced from Disposal of Garden Waste to Landfill

MTCO2e Produced from food waste toAD o For Scenario 5, composting as a treatment method for garden refuse and biogenic food

waste fractions is shown to reduce GHG emissions to a stable level for the next 50

MTCO2e emissions per percentages of viable food

} years, similar to that of AD.
waste fractions for AD

Should no interventions be put in place over the next 50 years, the impact of waste disposal to

MTCO2e at 40% Viable food Waste . . .. . . .
for AD landfill grows exponentially. This is a direct result of the global warming potential of methane

B o0 Ve emissions from the decomposition of organic waste in landfill facilities.

e \|TCO2e at 30% Viable food Waste
for AD

MTCO2e at 25% Viable food Waste
for AD

MTCO2e at 20% Viable food Waste
for AD

@ |\ TCO2e at 15% Viable food Waste
for AD
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WASTE STREAM: General MSW
DY: eThekwini
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WASTE STREAM: General MSW
CASE STUDY: eThekwini Municipality
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WASTE STREAM: General MSW
CASE STUDY: eThekwini Municipality

Bisasar Road Average Past 4 years

m01-DSW
m 02 - GENERAL SOLID WASTE
03 - GARDEN REFUSE
04 - BUILDERS RUBBLE
= 05 - MIXED LOADS
M 06- SAND & COVER MATERIAL
M 08- TYRES
M 09- LIGHT TYPE REFUSE
m10- OTHER
m07- PURCHASE COVER MATERIAL
W 11- RECYCLABLES

Buffelsdraai Average Past 4 years

H01-DSW
M 02- GENERAL SOLID WASTE
03 - GARDEN REFUSE
04 - BUILDERS RUBBLE
H 05- MIXED LOADS
M 06- SAND & COVER MATERIAL
m08- TYRES
09 - LIGHT TYPE REFUSE
H10- OTHER
M 07 - PURCHASE COVER MATERIAL
W 11- RECYCLABLES

Marianhill Average Past 4 years

m01-DSW
02 - GENERAL SOLID WASTE
M 03 - GARDEN REFUSE
04 - BUILDERS RUBBLE
H 05 - MIXED LOADS
H 06- SAND & COVER MATERIAL
W 08- TYRES
M 09- LIGHT TYPE REFUSE
H 10- OTHER
M 07 - PURCHASE COVER MATERIAL
W 11- RECYCLABLES

lllovu Average for past 4 years

H01-DSW
M 02- GENERAL SOLID WASTE
03 - GARDEN REFUSE
04 - BUILDERS RUBBLE
m05- MIXED LOADS
W 06- SAND & COVER MATERIAL
m08- TYRES
M (09- LIGHT TYPE REFUSE
H10- OTHER
W O07- PURCHASE COVER MATERIAL
M 11- RECYCLABLES
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WASTE STREAM: General MSW
CASE STUDY: eThekwini Municipality

. . N ' Scenario Analysis for Bisasar Road Landfill Scenario Analysis for Buffelsdraai Landfill
Scenario Analysis for Marianhill Landfill Y q ¥ Sit
; ite ite
Site
500000 120000 300000
400000 100000 250000
M Scenario 1 M Scenario 1 M Scenariol
= < 80000 < 200000
= 300000 M Scenario 2A = M Scenario 2A 3 M Scenario 2A
o (o] o
QL M Scenario 2B © 60000 M Scenario 2B ¢ 150000 M Scenario 2B
= 200000 ) S =
- Scenario 2C v Scenario 2C o Scenario 2C
S ) S 40000 : S 100000 )
g 100000 M Scenario3 g M Scenario3 g M Scenario3
I_IE_' M Scenario 4A € 20000 M Scenario 4A £ 50000 M Scenario 4A
w w
% 0 . . . —m W Scenario 4B % . . W Scenario 4B % . W Scenario 4B
A = 0 —
I M Scenario5 . . || M Scenario5 . . || M Scenario 5
-100000 -20000 -50000
-200000 -40000 -100000

Figure\]0: Scenario Analysis of MLS Figure 11: Scenario Analysis of BRL  Figure 12: Scenario Analysis of BLS
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GHG Emission/ Reductions (MTCO2qe)

GHG Emission/ Reductions (MTCO2ge)

600000

500000

400000

300000

200000

100000

-100000

-200000

-300000

GHG Emissions/ Reductions for Bisasar Road for
Average Past 4 Years

476732,77
369,6631
Scenariol Mgwglzos a
-61774,29416 -67950,10.
-135655,
-224994,7056 -235274,9556
SCENARIOS
BWROSE m US EPA (WARM) 2020

GHG Emissions/ Reductions for Buffelsdraai for Average

350000

300000

250000

200000

150000

100000

50000

-50000

-100000

-150000

-200000

Past 4 Years
288176,4043
2461,8232
||
Scenario 1 !ﬁ&fﬁ? 97427 Scens
-37341,45226 -41203,37
-83541,50
-142188,9048 -148617,4678

SCENARIOS

B WROSE m US EPA (WARM) 2020

GHG Emissions/ Reductions for Marianhill for Average
Past 4 Years

700000

600000 578492,2466
500000
400000
300000

I I 6684,1403
0 =

200000
100000
-45;463367 a

GHG Emission/ Reductions (MTCO2eq)

Scenario 1l
-100000 -74960,12957 -81234,19
-200000 -150016,5
-214432, -
-300000 32,0588 224875,873
SCENARIOS

HWROSE ® USEPA (WARM) 2020

GHG Emissions/ Reductions for lllovu for Average Past

4 Years
60000
46870,54291

40000 10,10162

20000
(2]
g -3574,018843
g -
S Scenario 1 Scenario 2 a a
- -6073,412376
S -20000
g -21803,53 -20158,12
3
2 -40000
~
§ -47750,12105 -47999,95744
% -60000
2 SCENARIOS
€
w
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WASTE STREAM: General MSW
CASE STUDY: eThekwini Municipality

Bisasar Road Landfill Space Savings Marianhill Landfill Soace Savings

)
=
g
8
%)
<
3
oy
8

R & S
B O O
= & S

Landfill Space Savings (m3
Landfill Space Savings (m

Scenario1 Scenario2 Scenario3 Scenario 5 Scenario1 Scenario2 Scenario3 Scenario 5

SCENARIOS SCENARIOS
WROSE US EPA (WARM) 2020 WROSE

Buffelsdraai Landfill Space Savings lllovu Landfill Space Savings
350000 — e

300000
250000
200000
150000

100000

gEE- e 0 2
S e s g

50000

Landfill Space Savings (m3)
Landfill Space Savings (m3)

0

o

Scenario1 Scenario2 Scenario3 Scenario 5 Scenario 1 Scenario2 Scenario3 Scenario 5
SCENARIOS
SCENARIOS
WROSE = US EPA (WARM) 2020 WROSE US EPA (WARM) 2020
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WASTE STREAM: C&D waste
CASE STUDY: eThekwini Municipality

180 'mmm ummatosw
Incoming Sand and Cover material at DSW landfills
700000
S T
e T T e
“m A T T
b tllHHEET
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h | .. A .‘ aoomo ------------------
80000 200000
40000
100000
ol
- OvrN®eW 0
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v.. Year
25000 I ng Waste at DSW landfills Incoming Purchase cover material at DSW landfills
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10000
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Incoming Cc

WASTE STREAM: C&D waste
CASE STUDY: eThekwini Municipality

il =l

Incoming Construction and demolition waste at Bisasar Road landfill
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WASTE STREAM: Garden Refuse
CASE STUDY: eThekwini Municipality

Bisasar Road Mariannhill Landfill
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WASTE STREAM: Garden Refuse
eThekwini Municipality

CASE STUDY:
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