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Did you know….Our Waste Space



Waste Management Context
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Did you know….

• CSW transports some 700 000 
t/a of General Waste

• Mileage covered ~ 220 million 
km/a ~1.5 x to Sun

• Fuel Bill ~ R60m/a

• Fuel Consumed ~ 4.8 million 
litres/a ~ 2 x Olympic 
Swimming Pools

• Tyres Rethread ~ 4300 No/a 
and Tyres New ~ 650 No/a

• Just saying….



• Landfill Footprint = 176Ha

• Landfill Bufferzone = 374 Ha

• Airspace Security = 90Years

DSW Shongweni Land Acquisition  



“BANANA” SYNDROME





Programme Planning Out The 

Window

Year 1 2 3 4 5 6 7 8 9 10

Total Budget Jul15-Jun16 Jul16-Jun17 Jul17-Jun18 Jul18-Jun19 Jul19-Jun20 Jul20-Jun21 Jul21-Jun22 Jul22-Jun23 Jul23-Jun24 Jul24-Jun25

Existing Landfill Sites
Shongweni

Waste Managment Licence 100,000            100,000       

Land Purchase 27,500,000        27,500,000   

Consultant Appointment + Supervision 12,500,000        1,200,000     1,000,000     1,000,000   1,300,000     900,000        1,500,000    1,500,000    2,100,000    500,000       1,500,000    

Infrastructure Development + Cell 1 30,000,000        20,000,000 10,000,000   

Cell 2 18,000,000        18,000,000  

Leachate Treatment Plant 10,000,000        10,000,000  

Cell 3 20,000,000        20,000,000  

Future development works 15,000,000        15,000,000  

Sub-Total Carried Over 133,100,000      1,300,000     28,500,000   21,000,000 11,300,000   900,000        19,500,000  11,500,000  22,100,000  500,000       16,500,000  -             

Note : All amounts are estimated for planning purposes

Provision 2,088,000     20,000,000   12,000,000 12,000,000   1,000,000     20,000,000  12,000,000  22,000,000  500,000       17,000,000  

Difference 788,000       -8,500,000    -9,000,000  

SAY 0 -8,500,000   -9,000,000 

PROGRAMME 1 2 3 4 5 6 7 8 9 10

Jul15-Jun16 Jul16-Jun17 Jul17-Jun18 Jul18-Jun19 Jul19-Jun20 Jul20-Jun21 Jul21-Jun22 Jul22-Jun23 Jul23-Jun24 Jul24-Jun25

MARIANNHILL BUFFER IF RELAXATION GRANTED Airspace extension to January 2021

Shongweni

Waste Managment Licence Worst Case WML after Appeal by end June 2016

Land Purchase Schedule to get land transferred to DSW or acquired by July 2017 latest!

Consultant Appointment + Supervision NEW CONSULTANT APPOINTMENT - SECTION 33 PROCESS ??? July 2019 ENDS

Water Use License (WULA) & DWS Approval

Infrastructure Development + Cell 1 Start construction July 2018

Commission Site for Operations Likely to commence or open site to operations July 2019

Cell 2

Leachate Treatment Plant

Cell 3

Future development works



Landfill Sites – Capacity Overview

eThekwini Catchment Area Central West North South New West

Landfill Site Bisasar Road Mariannhill Buffelsdraai Lovu Shongweni

Focus Area

Design Airspace Capacity (m3) 25,000,000 4,400,000 45,000,000 9,660,000 54,800,000

Remaining  Airspace (m3) -

Approx 140,000 399,500 39,097,000 8,979,335 54,800,000

Tonnage Received (t/day) -

Average 1000 1350 2135 770 3000

5Year Airspace Development 0 0 4,000,000 2,100,000 4,000,000

10Year Airspace Development 0 0 8,100,000 6,200,000 7,000,000

Remaining Useful Life (Years) 0.5 1.0 51 32 90

Closure 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

• Illegal Dumping – Pollution onto receiving

environment





Maximise 

Compaction

?

Insufficient airspace! Please dial 

*101*DSW# to load airspace or 

recharge with waste 

diversion/beneficiation?

OK

Increase 

Permitted 

Height ?

Waste 

Diversion

Waste 

Beneficiation

Landfill 

Mining

Or “Please 

Call me”???



HOW ? LET US TRY…



Back to Basics – 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



Landfilling Systems Best Practice

• 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

Type of Run

Tons in 

layers Tons / hr Density Fuel

DSW method Day 1 128.34 138.82 605.66 57.66

826H solo Day 2 128.42 106.46 642.20 49.20

% of DSW method -23.31 6.03 -14.67

Systems Day 4 129.68 149.89 654.95 66.20

% of DSW method 7.97 8.14 14.81

Systems = 

826H compact

D7R Push / Spread





Landfill Pressures

• South Africa’s most reliable waste 

management option = Landfill ?



Landfill Mining - LFM

• LFM is not new – dates back to 1953

• Rehabilitation 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

INVESTIGATE AIRSPACE SWOP TO 

BUFFESDRAAI LANDFILL ?

Landfill 

Mining



LFM Process Landfill 

Mining



LFM Costs

• LFM cost variables f (economic performance it 

generates)

• Project Cycle Cost: Extracting, sorting, processing & 

recovering – extensive

• Technical, Environmental and Safety Challenges

Landfill 

Mining



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

Landfill 

Mining

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

and feasible option



Increasing Permitted 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.

Increase 

Permitted 

Height ?

Current Model



OPTION FINAL LEVEL
EXTENSION INTO 

CONSERVANCY

ADDITION TO 

LIFESPAN

ANTICIPATED 

CLOSURE

Current 316m - - October 2018

1 316m - 9 months July 2019

2 316m 5m 9 months July 2019

3 316m 10m 9 months July 2019

4 320m - 13 months November 2019

5 320m 10m 14 months December 2019

6 325m - 17 months March 2020

7 325m 10m 20 months June 2020

8 314m/325m - 16 months February 2020

Summary of Options Increase 

Permitted 

Height ?



Findings: Increase 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!

Increase 

Permitted 

Height ?



Transfer Stations Perspective and Plan

Operational Area Affected by Mariannhill Closure

233 Tons



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)

Transfer Stations Rapid Upgrade Plan
Waste 

Diversion



Transfer Stations Plan
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• Assuming 100% goes to Clermont TS 
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Diversion



Transfer Stations Perspective and Plan

Operational Area’s Load Split

12 Tons

41 Tons

156 Tons

24 Tons



Transfer Stations Perspective and Plan

Transfer Station Allocation

Hammarsdale TS

Chatsworth TS

Clermont TS

Electron TS



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

Transfer Stations Plan

Clermont, ERTS, 
Hammarsdale,

Chatsworth
Jul Aug Sep Grand Total

Average 
Monthly

Average Daily

DSW

Chatsworth 865 902 774 2541 847 38

Clermont TS 3338 3350 2837 9525 3175 141

ERTS 579 536 384 1499 500 22

Hammarsdale 308 226 238 771 257 11

Grand Total 5090 5014 4233 14337 4779 212

Assume 10% additional

TOTAL = 156 tons per 

day

Clermont Transfer Station Loading Analysis (Disposal Split)
Queue time

Vehicle no

Time Slot % Ton
TS 

Processing  
time

Estimate 
offloads

Estimate 
offloading 

time

Total Handling 
time Excluding 

queing

Handling time 
per vehicle

1 2 3 4 5 6 7 8 9 10

07:00 - 08:00 8 13 6 3 15 21 7 0 7 14

08:00 - 09:00 18 29 12 6 30 42 7 0 7 14 21 28 35

09:00 - 10:00 17 26 11 5 25 36 7 0 7 14 21 28

10:00 - 11:00 17 27 12 5 25 37 7 0 7 14 21 28

11:00 - 12:00 14 21 9 4 20 29 7 0 7 14 21

12:00 - 13:00 8 13 5 3 15 20 7 0 7 14

13:00 - 14:00 8 13 6 3 15 21 7 0 7 14

14:00 - 15:00 6 9 4 2 10 14 7 0 7

15:00 - 16:00 3 5 2 1 5 7 7 0

TOTAL 100 156

Waste 

Diversion



Accelerating Lining Development

• 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

Lining 

Acceleration



Cumulative 

Volume

Volume for 

Phase only

less 10% 

for cover
TOTAL FML (m2)

Built 380 000  380 000 342 000 342 000  31 800

Built 550 000  170 000 153 000 495 000  20 500

Underway  730 000  350 000 315 000 657 000  34 000

Proposed 1 550 000  820 000 738 000 1 395 000  32 000

Status

Approx. Volumes (m3)

Cumulative 

Volume

Volume for 

Phase only

less 10% 

for cover
TOTAL FML (m2)

Cell 1 Built 380 000  380 000 342 000 342 000  31 800

Cell 2 Built 550 000  170 000 153 000 495 000  20 500

Cell 3 Underway  730 000  350 000 315 000 657 000  34 000

Cell 4 Planned 1 080 000  350 000 315 000 972 000  42 000

Cell Status

Approx. Volumes (m3)

Original Plan Current Plan

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

Lovu Acceleration



Lovu Landfill Cell 4 Lining Summary



Buffelsdraai



Cell 2F + Cell 1B ~ 1 500 000m3



Waste Beneficiation – Quick Wins



PHASE 2

PHASE 3







REJECTS

AIRSPACE
16,425 m3/yr

AIRSPACE
11,250 m3/yr

AIRSPACE
5,850 m3/yr

AIRSPACE
13,050 m3/yr

TRANSPORT 
SAVING

R 220 k

R -

R 1,626 k

R 305 k

GARDEN SITES

MTGS

WBGS

SDGS

BAGS

LANDFILLS
NET INPUT

BLF
18,000 t/yr

37,500 m3/yr

MLF
26,280 t/yr

54,750 m3/yr

BFD
9,360 t/yr

19,500 m3/yr

ILF
20,880 t/yr

43,500 m3/yr

SAVINGS

PARKS DEPT
27,375 m3/yr

TOP SOIL 
10,950 m3/yr

PARKS DEPT
18,750 m3/yr

TOP SOIL 
7,500 m3/yr

PARKS DEPT
9,750 m3/yr

TOP SOIL 
3,900 m3/yr

PARKS DEPT
21,750 m3/yr

TOP SOIL 
8,700 m3/yr

TOTAL

R 2,151 k

TOTAL

46,575 m3/yr 

TOTAL

TS:  31,050 m3/yr
PD:  77,625 m3/yr

TOTAL

74,520 t/yr
155,250 m3/yr 

PROJECT ESSENTIALS

 Land

 Feedstock &

 Off-take?





Pilot Study Results
Test/Substrate

INPUT OUTPUT

CGR RAW
DAT 

6weeks

DAT 8-

10weeks

TTW 8-

10weeks

DAT 16-

20weeks

TTW 16-

20weeks

Solid

MC (%)
37.14 ±

3.17
56,60 52,71 66,36 54.24 ± 2.90 59.28 ± 3.22

TS (%)
62.86 ±

3.17
50,80 45,82 32,2 45.76 ± 2.90 40.72 ± 3.22

VS (%)
96.37 ±

0.75
90,65 90,81 82,1 87.20 ± 8.68 71.73 ± 2.42

RI7 (mg.O2/g 

DM)
7,77 60,50 N.D N.D 6,987 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

C : N 90,19 55,70 36,16 29,71 22,96 17,6

Eluate

TS (g/ℓ) 4.08 ± 0.02 5,77 6,29 13,13 11.78 ± 0.26 12.55 ± 0.14

VS (g/ℓ) 3.04 ± 0.02 3,96 1,97 3,63 7.55 ± 0.29 8.61 ± 0.14

pH 5,45 7,07 7,13 7,13 6,93 7,27

Cond (mS/cm) 1,653 1,62 2,14 1,76 1,23 2,69

COD (mg/ℓ)) 4253 7698,43 4610,81 8128,22 10080 11270

BOD5 (mg/ℓ)) 1101 506,30 642,25 515,5 348 474

NH3-N (mg/ℓ)) 12,74 12,00 40,32 30,66 29,4 50,12

NOx-N (mg/ℓ)) 6,86 10,73 685,37 9,31 8,96 14,56

Total C (%) 0,083 N.D N.D N.D 0,6 0,67

Total N (%) 0,0183 N.D N.D N.D 0,07 0,09

C : N 4,54 N.D N.D N.D 8,57 7,44





Roads Rehab / C&SW Rubble R&D





FROM THE “MINIMUM REQUIREMENTS”

Key
Thick-

ness
Description

200 Topsoil

450
Compacted clay soil 

0,5m/y allowable leakage.

Geofabric filter layer

150
Foundation & gas 

drainage layer 26-50mm 

stone.

Shaped & compacted

waste.

Key
Thick-

ness
Description

100 Topsoil with compost etc

300
Compacted soil with

max. particle size of

20mm.

GCL

150 Cover soil to waste.

300
Leachate interception

drains – as needed

Compacted MSW.

PROPOSED CAPPING SYSTEM ALTERNATIVES

Key
Thick-

ness
Description

150 Topsoil with compost etc

450 

MIN
Compacted clay//silt soil 

0,5m/y allowable leakage.

Geofabric filter

layer

300
Leachate interception

drains – as needed

Shaped & compacted

waste



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

• Integrated system for sustainable waste management, 
UV&P, 2014

“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.”

INVESTMENT, JOBS AND INCLUSIVE GROWTH
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