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We will deplete the
known reserves of
many resources before
the end of this century.
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Solid Waste actions
have been historically
underrepresented in

emissions inventories

Sustainable materials
management can reduce
the emissions gap to
achieve the Paris targets
in half



Waste Management Context

3400 t/d g
ESTIMATED SOLID
WASTE 9 EST. SOURCE
INT." - GENERATION SEGREGATION
CURAI (0)
WASTE Durban 15%
MANAGEMENT
PLAN: BEEN ~1400 000 t/a TYPE OF SEG. 3
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000 DECIN A
oo
0.60 kg/d SCARCE DIVERSION

FROM LANDFILL

ORANGE BLACK

REFUSE BAGS

- FOR GLASS ANDTIN
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S oy v information or any enquiries: eqc[y(g,
Contact 031 303 1665 II %
or 031 311 8804
Kdbarec@durban.gov.
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DSW Shongw

« Landfill Footprint = 176Ha
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ANANA" SYNDROME

Residents
kick up a
stink over
landfill

MATTHEW SAVIDES

EVERY day for two weeks al 3

8 SUNDAY TRIBUNE NEWS JULY 7 2002

n polite soclety, there ave certain

things one does not do ... one
does not urinate in Centre Court
of the Pavilion on a Saturday

morning. One does not spit in the
boss' face.
It's not wise to insult the head of
t's not clever for a restaurant
1 1o tell a customer to “shove
wen flies are found in his soup,
And, In most socletles, it 1s consid
ered antisocial to defecate on a

®

nelghbour's doorstep.

Durban mayor Obed Mlaba Knows l e O r ea'
all this, He also knows it would be
folly for his counell to dump the city's
rotting garbage and guantities of
sewage sludge in a glant new tip next § 5
to the rich folk of MusgraveRoad. A Durban woman is going to court to

They wouldn't stand for it. And B
they have enough money to make attempt to close down or clean up the city’s
his life a misery in the law courts,

There's little chance either that o biggest garbage dump, reports Tony Carnie

major rubbish dump will e be
bulilt next to the worthies of Forest 4 %
Drive, La Lucta. Nox, for that matter; eity's biggest rubbish tip. her fears were raised considerably Y T ¢ q 0 i g
in the rarefied atmosphere of Mount To be sure, the Durban Solid Waste  when she uncovered evidence of at t 3 - Sty i & N B e
Edgecombe Country Club Estate, department has tried quite hard to least six cancer cases among the 10 BV, - 0 Il ( Gk 2 0¥ oA 270 %o A o
But in the predominantly working disguise the stink - just last year a  households in her immediate block W Several shack settlements have been dcvoloped around Bisasar Road in recent years t

clags suburb of Cla Bstate (a little  long line of aerosol deodorisers was Could it be that pollution from | t 3
way up the hill from Makro in installed along a boundary fence to Durban's biggest dump site doesn’t Durban's poorest residents earn a living from scavenging in the dump. But the presence
Springfield Park), it's quite accept- “freshen” the neighbourhood air just smoll? She wonders whether the  complicated efforts to resolve odour management from the site Picty
able to do this sort of thing. Even in But for Ms Sajida Khan, one of lifeblood of some residents has been
the “new" South Africa soveral long-standing residents of poisoned by toxic dumpsite fumes Water Affairs Minister Ronnie The full contents of her 620-page  water affairs an|

For 20 vears, Clare Estate folk have Clare Road, all the perfumes of and pollution from the medical Kasrils; and the national depart- dossier remain under leg 1 wraps company outlir
had to put up with the stench of the Arabia will never take the vile waste incinerator which operated at ments responsible for water, ground until the court hearing, but the his.  establish a buftey
city's rubbish on a daily basis, When smells away. Nor will they take away  Bisasar Road for several years, and alr pollution tory of complaints about Bisa: ‘e minimise nuisar
we consign the detritus of our daily the pain she and her family have suf There 18 no easy answer to this  Within the next few weeks, further common knowledge to many loc According to
lives into black plastic council bags, fered after two family member very serious allegation. Yet it is one detalls of Kha: inquiries may sur According to recent correspon- staff are require
our waste problems have come to an  diagnosed with cancer. of the many questions Khan hopes face in court, For the last five s dence, Durban Solld Waste has falled  with a layer of
end. It has become someone else's Khan may lack conclusive proof to raise in the High Court shortly she has been gathering a dossier of to disclose the results of air quality Imise odours, *
pe that madt  that the digense 16 Hinked directlv to when she takes legal action against complaints and information concern:  monitoring reports despite persistont
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Durban residents smell a rat

Down in the dumps, something stirs... By Jonathan Erasmus
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FINGERS POINTED AT DLMPHTE

Concern over
Hillcrest stench
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Programme Planning Out The
Window

0000000000000 v { 1 | 2 | s [ 4 | s [ e | 7 | 8 [ 9o |
Total Budget Jul15-Jun16 | Jull6-Junl?7 | Jull7-Junl8 | Jul18-Junl9 | Jul19-Jun20 | Jul20-Jun2l | Jul21-Jun22 | Jul22-Jun23 [ Jul23-Jun24 | Jul24-Jun25

xisting Landfill Sites
Shongweni
Waste Managment Licence
Land Purchase
Consultant Appointment + Supervision
Infrastructure Development + Cell 1
Cell 2
Leachate Treatment Plant
Cell 3
Future development works

Sub-Total Carried Over

100,000

Il amounts are estimated for planning purposes

I I

Shongweni
Waste Managment Licence
Land Purchase
Consultant Appointment + Supervision

Infrastructure Development + Cell 1
Commission Site for Operations
Cell 2

Leachate Treatment Plant

Cell 3

Future development work s

7
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Landfill Sites — Capacity Overview

eThekwini Catchment Area
Landfill Site

Focus Area

Design Airspace Capacity (m3) 25,000,000

Remaining Airspace (m3) -

Approx 140,000

Tonnage Received (t/day) -
Average 1000

5Year Airspace Development 0

0

0.5

Bisasar Road| Mariannhill

4,400,000
399,500

1350
0
0
1.0

North

Buffelsdraai

45,000,000
39,097,000

2135
4,000,000
8,100,000

51

9,660,00(
8,979,333

77C

2,100,00C

6,200,00(
32

Shongweni

54,800,000

[
54,800,000

3000I

4,000,000
7,000,000

Expansion

New



REAL TIME CRISIS

Mariannhill + Bisasar Landfill Site — Imminent
Closure

Projections show only some 1.5years Left for
Central and Western catchments

Even if DSW Shongweni — still 4.5years away!
Transport Cost some R370 000/day (-R88/ton)
Collection Negatively Affected

lllegal Dumping — Pollution onto receiving
environment




MARIANNHILL LANDFILL SITE - OVREALL WASTE TREND
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Compaction Landfil
g S Mining

?

Insufficient airspace! Please dial Waste
*101*DSWH+# to load airspace or ====i--e Beneficiation
recharge with waste ?
diversion/beneficiation?

Waste
Diversion

OK

Increase
-+ Permitted
Height ?

é

Or “Please
Call me’”???

LANDFILL 2019
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80-20 Rule

HOW ? LET US TRY...

[S

20% 80
icets EFFORT RESULT
o
e
2eS

20%

RESULT
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Back to Basics — Maximise Compaction

Maximise
Compaction

* Thick layers only compact the surface
— Subsequent passes only compact the surface

— Waste below the surface compacts slightly but
remains spongy

« Thin layers, blend, bind, shred, compact
uniformly

— Subsequent passes keep binding together

™
i—-—-;l ;E‘"‘\. . g
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Landfilling Systems Best Pract

Dozer Spread / Pushes & Compactor only blades uneven areas !

Dozer must lead to spread into layers & allows for “pre —
compaction”

Tandem Systems Operation — “Husband & Wife” ...push & compact
f (density, Maint, Fuel, Cycle times, compliance)

Improvement ~ 8% increased compacted density i.e sweat existing
airspace

LAYER THICKNESS

10 15 20 25 3.0 Meters







Landfill Pressures

 South Africa’s most reliable waste
management option = Landfill ?

Rubbish Habits | Landfills are reaching saturation paint as the country simply ditches 90% of its waste without recycling

DYy e T Dl ey W

‘Throwaway nation’ trash crisis looms



L andfill Mining - LEM

</l LFM is not new — dates back to 1953

* Rehabillitation of dumpsites — moving
progressively towards environmental protection

* Energy recovery from mined waste

* Recyclable and or resource recovery for reuse
* Conservation of landfill airspace

* Redevelopment of landfill sites

v INVESTIGATE AIRSPACE SWOP TO
BUFFESDRAAI LANDFILL ?



Uncontrolled

LFM Process

Controlled

(LFM)

Progressive Pollution Improvement

Engineered
Landfill
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Landfill Mining i_.._ —_——

Landfill
Mining

Sustainable
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Landfill

LFM Costs -

|+ LFM cost variables f (economic performance it
= generates)

* Project Cycle Cost: Extracting, sorting, processing &
recovering — extensive

« Technical, Environmental and Safety Challenges
. d

Specialist Wo

Coveri ng
SR Kottt SRRSIETRIEREIIRISUETEISISTRIEHERETRIRIEISHETRHEISIIEN S

Increased Leachate Mang




LFM Costs

Life Cycle Costing shows LFM not economically viable
with current market — Risk

So, the Airspace direct Swop shows that it will be
cheaper for the city of Durban to peruse the DSW
Shongweni Landfill ! ~ 10+x cheaper!

Further increases in Operating costs (R/km/ton) ~ 30%

Substantiated the Capital Investment for the DSW
Shongweni Landfill

This only re-affirms that Landfilling is still the best practical
and feasible option



Increase

Increasing Permitted Height Sisaiss

Height ?

- The objectives of the investigation were thus:

- To evaluate the impact that the closure of the Bisasar Road Landfill Site has had on the
waste volumes received by the Mariannhill Landfill Site.

- To assess the impact that this influx of waste will have on the available airspace at
Mariannhill, and hence the expected time to reach capacity.

- To explore the possibility of increasing the available airspace of the landfill through a
variety of options.

CONSERVANCY

..........

CONCRETE V-DRAIN

Current Model

'f //f/////



Increase
Permitted
Height ?
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CONCRETE V-DRAIN

CURRENT MODEL

OPTION 6
[ g

EXTENSION INTO ADDITION TO ANTICIPATED

OPTION  FINALLEVEL - 5\servANCY LIFESPAN CLOSURE

October 2018
July 2019
July 2019
July 2019

November 2019
December 2019
= M _March 2020
S 0m. = ’ e pne 2020
ﬂ3:r_1;4‘rf}‘/4325m’ o e 16months February 2020

STABILITY BERM




Increase

Findings: Increase Height e

Height ?

Option 7 was recommended which entails raising the height of the waste
body to 314m and 325m, without expanding the waste footprint.

The life increases by 16 months, taking the expected closure from
October 2018 to February 2020, bearing in mind that the original
anticipated closure date was 2024. ~ 930 000m3 Benefit

Approval from the Department of Water Affairs for the final level of the
landfill to increase to 325m required???

2DFE Results showed

Stable when No Seismic Loading BUT
Unstable With Seismic
Shear Strength Reduction < 1.0

Requires Further localised lab testing
Cost Vs Benefit Vs Risk — Not Viable!
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Waste

Transfer Stations Rapid Upgrade Plan @aSyens

Upgraded Existing Transfer Station

* Fully Automated Compaction
Cycle

» Single chute with a 6 Container
automated bogey system

» Theoretical through put of +-140
tons/hour (50% compacting,
50% container handling)




Waste

Transfer Stations Plan

Diversion

Assuming 100% goes to Clermont TS

Anticipated Waste in Flow to Clermont TS
20 50

18 = 45
16 / \/\ 40
14 35
./ N\ )

(O]
(o))
0 / \ 9
5 10 25 g
[ I~
/ \ — [}
8 \ 20 o
6 — \ 15
4 — \ 10
0 0
07:00 - 08:00 - 09:00 - 10:00 - 11:00 - 12:00 - 13:00 - 14.00 - 15:00 - 16:00 -
08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00
Ton 20 43 40 40 32 19 20 13 8 (0]
e 0/ 8 18 17 17 14 8 8 6 3 (0]

Time Slots



Transfer Stations Perspective and Plan
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Transfer Stations Perspective and Plan
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Waste

Transfer Stations Plan piversion

« Splitting of Operations disposal points (to reduce queue time at Clermont)

Clermont, ERTS,
Hammarsdale, Aug Sep Grand Total
Chatsworth

Average

Monthly Average Daily

Assume 10% additional
I TOTAL = 156 tons per

Grand Total 5090 5014 4233 14337

Queue time

Clermont Transfer Station Loading Analysis (Disposal Split) Vehicle no

TS Estimate Estimate  Total Handling
Time Slot % Ton Processing offloading  time Excluding
. offloads . .
time time queing

Handling time

. 1 2 3 4 5 6 7 8 9 10
per vehicle




Accelerating Lining Development Gt

The only practical contingency plan was to “accelerate” Lovu &
Buffelsdraai Landfill Lining Programmes

To provide interim relief whilst the quest for airspace is being sought

Objective was to further ensure lining configuration to maximise airspace



Cell 1

380 000 380 000
550000 170000

Cell 2
Cell 3
Cell 4

. ovu Acceleration

Original Plan Current Plan

20 500 20 500
730 000 350 000 34 000 34 000

rames | somooo] oo 620 o0] 738000 1.995 00|z

oo

Cell 4 life at Original plan = 1.4 years Cell 4 life at Proposed plan = 3.2 years

Lovu Landfill Proposed Cell 4 - Cost per m3 of airspace
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Lovu Landfill Cell 4 Lining Summary
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Buffelsdraai Landfill extension
to advance waste managemen

Buffelsdraal

REHABILITATED CELLS 1A-2E
AIRSPACE AVAILABLE (m™

CELL  AREA [nf)
1A 27 350
300
I-m

850
31 550
25X

TOTAL 228 700

NIL

Durban is one of the rapidly urbanising cities globally, proving the significant need of safe and efficient was
disposal, Nonhlanhla Mkhabela and Themba Khumalo report.
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A budget of R15 million has been reserved for the extension of the Buffelsdraal Land®il site. This is because eThekwinl is one
the rapldly urbanising cities globally, proving the significant need of safe and efficient waste disposal.
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Waste Beneficiation — Quic
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Waste to Landfill Category Breakdown
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Waste Category's Landfill Site Contributions
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Waste Category's Landfill Site Contributions
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LANDFILLS
NET INPUT

PARKS DEPT
27,375 m3/yr

PARKS DEPT
9,750 m3/yr

PARKS DEPT
PROJECT ESSENTIALS 21,750 m3/yr
< Land
<+ Feedstock &
<+ Off-take? PARKS DEPT

18,750 m3/yr

TOTAL TOTAL TOTAL

74,520 t/yr 46,575 m3/yr TS: 31,050 m3/yr
155,250 m3/yr PD: 77,625 m3/yr
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Pilot Study Results

INPUT OUTPUT
Test/Substrate CGR RAW DAT 8- TTW 8- DAT 16- TTW 16-
6weeks 10weeks 10weeks 20weeks 20weeks
Solid
MC (%) 3;’?{;1 56,60 52,71 66,36 54.24 + 2.90 59.28 + 3.22
TS (%) Gé'i(;i 50,80 45,82 32,2 45.76 + 2.90 40.72 + 3.22
VS (%) 9%':;751 90,65 90,81 82,1 87.20 + 8.68 71.73 +£2.42
g:\jl)(mg'OZ/ 9 7,77 60,50 N.D N.D 6,087 9,823
Total C (%) 49,6 N.D 41,35 38,65 22,04 29,04
Total N (%) 0,55 N.D 1,15 1,31 0,96 1,65
90,19 55,70 36,16 29,71 22,96 17,6

Eluate

TS (g/f)

VS (g/t)

pH

Cond (mS/cm)
COD (mg/t))
BODs (mg/f))
NH3-N (mg/t))
NOx-N (mg/f))
Total C (%)
Total N (%)
C:N

4.08 £ 0.02
3.04 £0.02

5,45
1,653
4253
1101
12,74
6,86
0,083
0,0183
4,54

5,77
3,96
7,07
1,62
7698,43
506,30
12,00
10,73
N.D
N.D
N.D

6,29
1,97
7,13
2,14
4610,81
642,25
40,32
685,37
N.D
N.D
N.D

13,13
3,63
7,13
1,76

8128,22

515,5

30,66
9,31
N.D
N.D
N.D

11.78 + 0.26
7.55%0.29
6,93
1,23
10080
348
29,4
8,96
0,6
0,07
8,57

12.55+0.14
8.61+0.14

7,27
2,69
11270
474
50,12
14,56
0,67
0,09
7,44
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Proposed Capping Details

Thick- e Thick- o Thick- s
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FROM THE “MINIMUM REQUIREMENTS”

PROPOSED CAPPING SYSTEM ALTERNATIVES



Concluding Remarks

Landfill Airspace regarded as a “critical asset” for city of
Durban

Airspace security has already been risked
Solutions investigated are short term & not sustainable

Cost Benefit of Height Increase Vs Global Stability
Failure — Not Viable

Back to Basics for Best Practice Waste Disposal is
essential

Landfill Mining at current not economically viable
Low Hanging Fruit Options are a MUST

Landfills still needed as first line of defense — bleed In
waste beneficiation with local off takes



DURBAN’S PROPOSED IWMP
OUTLOOK

Concept for sustainable MSW Management

< WasteAvoidence >
Source Separation

N Priority Measures for Collection of
Municipal Solid Waste

. Prevention of Wastes Separated Wastes
. Biogas Recovered
‘ l Ashes
Compost
e
J ) P Final Sink Hazardous Wastel
> " Landfill Landfill
9 9
Recovery incl Dl INVESTMENT, JOBS AND INCLUSIVE GROWTH

Waste-to-Energy in Landfills

“We must give priority to the urgent and necessary work required to ensure the stability of electricity supply. This means that we must

both accelerate the introduction of new electricity generation”

“We need to take decisive measures to reduce our carbon footprint, in line with our international commitments, in a manner that is
sustainable and ensures a just transition for workers and communities that may be affected by a shift to a lower carbon economy.”




INSUFFICIENT AIRSPACE — PLEASE
LOAD AIRSPACE

Logan Moodley Pr.Eng, MSc Civil Eng
Deputy Head: Plant & Engineering
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