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Municipal Solid Waste Disposal

• Open dump sites are scattered around the country

• Problem compounded by rapid growth in population

• In Gaborone land for land filling unavailable

• Therefore a regional landfill opened 30 km outside 

Gaborone 

• This has resulted in increased haulage cost



Botswana Strategy for Waste Management

Waste Management Hierarchy

1.Waste Reduction

Can quantity of 

waste produced be 

minimised?

2. Reuse/ Recycling

Can waste be 

reused/recycled?

3. Treatment

Does hazardous 

nature of waste 

need to be 

reduced?

4. Safe Landfill 

Disposal

5. Incineration 

for Power 

Generation



MSW POWER GENERATION POTENTIAL

Credit 

Period
Year

Population 

Growth

Waste 

Generation

Waste 

Generation

Potential CH4

Production 

(CH4 Avoided)

CERs (CH4) Potential kWh 

from MSW 

Combustion

Potential 

MSW Plant 

Size

CO2eq 

AvoidanceTons of CH4 CERs

(tpd) (tons/yr) (m3/yr) (tons/yr) (tons/ yr) (kWh/yr) (MW) (tons/yr)

1 2012 302,093 719 262,428 3,936,420 2,563 53,815 158,244,084 20.07 126,595

2 2013 308,135 733 267,677 4,015,155 2,614 54,891 161,409,231 20.47 129,127

3 2014 314,298 748 273,031 4,095,465 2,666 55,989 164,637,693 20.88 131,710

4 2015 320,584 763 278,491 4,177,365 2,719 57,109 167,930,073 21.30 134,344

5 2016 326,996 778 284,061 4,260,915 2,774 58,251 171,288,783 21.73 137,031

6 2017 333,535 794 289,742 4,346,130 2,829 59,416 174,714,426 22.16 139,772

7 2018 340,206 810 295,537 4,433,055 2,886 60,604 178,208,811 22.60 142,567

8 2019 347,010 826 301,448 4,521,720 2,944 61,816 181,773,144 23.06 145,419

9 2020 353,950 842 307,477 4,612,155 3,003 63,053 185,408,631 23.52 148,327

10 2021 361,029 859 313,626 4,704,390 3,063 64,314 189,116,478 23.99 151,293

11 2022 368,250 876 319,899 4,798,485 3,124 65,600 192,899,097 24.47 154,319

12 2023 375,615 894 326,297 4,894,455 3,186 66,912 196,757,091 24.96 157,406

13 2024 383,127 912 332,823 4,992,345 3,250 68,250 200,692,269 25.46 160,554

14 2025 390,790 930 339,479 5,092,185 3,315 69,615 204,705,837 25.96 163,765

15 2026 398,606 949 346,269 5,194,035 3,381 71,008 208,800,207 26.48 167,040



Chicken Litter in Botswana

• Chicken consumption has increased in Botswana, and so has

chicken production.

• A major chicken producer has 14 chicken production farms

within 30km of Gaborone, each with an average stock holding of

40,000 chicks per cycle.

• Total chicken litre production for this one producer is currently

196,000tons/year.

• Litter is disposed of semi dry at landfills, while a small portion is 

taken by farmers as manure.

• Chicken producers are keen to have the litter disposed of 

properly but do not have the means.



Chicken Litter Generation Projections & 

Power  Production Potential

Credit 

Period
Year

Litter 

Available

Litter 

Production

Potential 

kWh from 

Combustion               

Potential 

Plant Size 

Annual CH4 

Emission   
CH4 

Tons CO2

Displacement

(tpd)  (tons/yr) (kWh/yr @ 90% cf) (MW) (tons/yr) CERS/yr tons/yr

1 2012 537 196,005 158,764,050 20.14 12,740 267,547 127,011

2 2013 548 199,925 161,939,331 20.54 12,995 272,898 129,551

3 2014 559 203,924 165,178,118 20.95 13,255 278,356 132,142

4 2015 570 208,002 168,481,680 21.37 13,520 283,923 134,785

5 2016 581 212,162 171,851,314 21.80 13,791 289,601 137,481

6 2017 593 216,405 175,288,340 22.23 14,066 295,393 140,231

7 2018 605 220,733 178,794,107 22.68 14,348 301,301 143,035

8 2019 617 225,148 182,369,989 23.13 14,635 307,327 145,896

9 2020 629 229,651 186,017,389 23.59 14,927 313,474 148,814

10 2021 642 234,244 189,737,736 24.07 15,226 319,743 151,790

11 2022 655 238,929 193,532,491 24.55 15,530 326,138 154,826

12 2023 668 243,708 197,403,141 25.04 15,841 332,661 157,923

13 2024 681 248,582 201,351,204 25.54 16,158 339,314 161,081

14 2025 695 253,553 205,378,228 26.05 16,481 346,100 164,303

15 2026 709 258,624 209,485,792 26.57 16,811 353,022 167,589



Sewage Treatment in Gaborone

• Rapid population growth and land requirements have resulted in

departure from sewage ponds to modern wastewater treatment

plant.

• The activated sludge sewage treatment plant has 40,000m³/day

capacity & serves City of Gaborone, Mogoditshane, Kgale and

Tlokweng.

• Expected sludge production is 16tons/day in 2015 and

23tons/day over the 25 year life span of proposed project.

• Another by-product of the sewage treatment plant is sludge gas

and 5,000,000 m³/year of it is available for power generation



Sludge Generation Projections & 

Power  Production Potential

Credit 

Period
Year

Sewage Sludge Cake Sewage Gas Total Benefits

Estimated      

Cake 

Prod.

Estimated      

Cake Prod.   

Potential 

kWh/year 

Generation

Potential 

Plant Size

Potential 

CO2

Displacement

Excess 

Sewage

Gas

Potential 

Gas Plant 

Size

Potential 

CO2 

Displacement

Plant 

Capacity

CO2

Displacement

(tpd) (tons/yr) kWh/year (MW) (tons/yr) (m³/yr) (MW) (tons/year) (MW) (tons/yr)

1 2012 8.8 3,212 4,625,280 0.587 3,700 1,162,595 0.46 2,930 1.05 6,630

2 2013 9.6 3,504 5,045,760 0.640 4,037 1,219,995 0.49 3,074 1.13 7,111

3 2014 10.5 3,833 5,518,800 0.700 4,415 1,575,610 0.63 3,971 1.33 8,386

4 2015 16.0 5,840 8,409,600 1.067 6,728 1,929,555 0.77 4,862 1.84 11,590

5 2016 16.3 5,957 8,577,792 1.088 6,862 2,283,500 0.91 5,754 2.00 12,617

6 2017 16.6 6,076 8,749,348 1.110 6,999 2,637,445 1.05 6,646 2.16 13,646

7 2018 17.0 6,197 8,924,335 1.132 7,139 2,991,390 1.20 7,538 2.33 14,678

8 2019 17.3 6,321 9,102,821 1.155 7,282 3,345,335 1.34 8,430 2.49 15,713

9 2020 17.7 6,448 9,284,878 1.178 7,428 3,699,280 1.48 9,322 2.66 16,750

10 2021 18.0 6,577 9,470,575 1.201 7,576 4,053,225 1.62 10,214 2.82 17,791

11 2022 18.4 6,708 9,659,987 1.225 7,728 4,407,170 1.76 11,106 2.99 18,834

12 2023 18.7 6,842 9,853,187 1.250 7,883 4,761,115 1.90 11,998 3.15 19,881

13 2024 19.1 6,979 10,050,250 1.275 8,040 5,115,060 2.04 12,890 3.32 20,930

14 2025 19.5 7,119 10,251,255 1.300 8,201 5,469,004 2.19 13,782 3.49 21,983

15 2026 19.9 7,261 10,456,281 1.326 8,365 5,822,949 2.33 14,674 3.65 23,039



Combined Power Generation Potential

Credit  

Period
Year

Sewage 

Gas

Potential 

Gas Plant 

Size

Wastes Generated  
Potential Power Generation 

(Incl. Sewage Gas) Design 

Capacity
MSW

Sewage 

Sludge

Chicken 

Litter
Total Feed Rate Total

(m³/yr) (MW) (tpd) (tpd) (tpd) tons/yr (tpd) (MW) (tpd)

1 2012 1,162,595 0.46 719 9 537 461,645 1,405 41.46 1,836

2 2013 1,219,995 0.49 733 10 548 471,106 1,434 42.49 1,836

3 2014 1,575,610 0.63 748 11 559 480,787 1,464 43.63 1,836

4 2015 1,929,555 0.77 763 16 570 492,333 1,499 44.77 1,836

5 2016 2,283,500 0.91 778 16 581 502,180 1,529 45.91 1,836

6 2017 2,637,445 1.05 794 17 593 512,224 1,559 47.05 1,836

7 2018 2,991,390 1.20 810 17 605 522,468 1,590 47.2 1,836

8 2019 3,345,335 1.34 826 17 617 532,917 1,622 48.34 1,836

9 2020 3,699,280 1.48 842 18 629 543,576 1,655 49.48 1,836

10 2021 4,053,225 1.62 859 18 642 554,447 1,688 50.62 1,836

11 2022 4,407,170 1.76 876 18 655 565,536 1,722 51.76 1,836

12 2023 4,761,115 1.90 894 19 668 576,847 1,756 52.90 1,836

13 2024 5,115,060 2.04 912 19 681 588,384 1,791 54.04 1,836

14 2025 5,469,004 2.19 930 20 695 600,152 1,827 55.19 1,836

15 2026 5,822,949 2.33 949 20 709 612,155 1,863 56.33 1,836



Waste-to-Energy Technology Options

Landfill with Gas Recovery

• Oldest and widely used with lower initial capital costs

• But due to high land requirement not suitable for Gaborone

Anaerobic Digestion/Gasification/Pyrolysis

• Requires waste segregation to produce useful gases

• Landfilling required what’s unsuitable hence not suitable

Mass Burn/Incineration

• Can burn almost anything and requires little sorting

• Maximum volume reduction for final waste disposal

• Suitable for co-firing with other Waste forms



Plant Configuration Proposal

Phase I   2012 – 2026 Phase II   2027 – 2042

Total Plant Capacity

1800tpd

BOILER No.1

900 tpd

24 MW Nominal

BOILER No.2

900 tpd

24 MW Nominal

Additional

500tpd

BOILER No.3

500tpd

15MW Nominal



PROJECT COSTS & BENEFITS (Phase I)
Unit Price for Electricity – 0.0401U$/kWh (0.281Pula/kWhr)

Unit Price for Carbon Credit – 11.00U$/CER

1 Plant Capacity MW 49.0

2 Net Power to Grid MW 44.1

3 Capital Costs US$(M) 190.00

4 Operating Costs/yr US$(M) 14.16

5 Revenue/yr

5.1 Electricity US$(M) 13.94

5.2 Methane Avoidance US$(M) 4.08

5.3 Carbon Dioxide Avoidance US$(M) 3.40

5.4 Tipping Fee (MSW) US$(M) 2.93

6 Total  Revenue US$(M) 24.35

7 Gross Profit US$(M) 10.19



Project Schedule

• Complete Full Feasibility Study – April 2010 

• Complete Funding Arrangements – June 2010 

• EPC Contract Negotiations – August 2010 

• Commence Construction – October 2010 

• Plant Operation – October 2012 



Ministry of Local Government

Ministry of Environment

Government Support
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