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Addis Ababa, Ethiopia, has experienced significant population growth and an increass in Inving standards for
years, resulting in increased solid waste generation and solid waste management (SWM) chalienges.
Inadequate SWM in the oty causes land, water, and air pollution as wedl as negative impacts on natural
ecosystems, local economies, public health, socal equality, and the global erndronment. Despite efforts made
by the Addis Ababa government and some stakehoiders, the city's SWM systems urgently noed to be upgraded
and modernized. Thes report prioritizes and proposes a set of SWM interventions that Addis Ababa may
include in 1S investment program over the next decade, The interventions are grouped in institutional
strengthening, research and technical assistance, and physical investments, Addeionally, the report designs
three scenarios to implement the interventions for SWM in Addis Ababa: Business-as-usual, corservative, and
aggressive. The changes in waste generation, treatment, and greenhouse gas emissions in 2020-2030 across
the three scenarios were projected,
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(Source: http://www.worldatlas.com/webimage/countrys/africa/rw.htm)

(Source: http://statistics.gov.rw/)

(Source: http://hdr.undp.org/)
(Source: The World Factbook (CIA))
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Climate data for Kigali, Rwanda

Month Jan Feb Mar Apr May Jun “_.‘l_u'l Aug Sep Oct ’ Nov = Dec Y[:::e]
Average high °C (°F) (ggﬁ) éfﬁ) (ggﬁ) 5323) 5323) ég:;) (g.;) e gff ?7661) (3323) (ggi?)
Average low °C (*F) (:sg:?) (égﬁ) (:sg:;) ::i; (:s?:g) (;g:g) ::é()) go5) | (899) | (604 (:sg:::?)
Precipitation mm (inches) (373'29& ‘{rg:f?@aﬂ (4 ., (aegge} (01.%,2) (J.lfs) (1321;4) ,(_:37-.4:7,)
Avg. precipitation days (z0.1 mm) 2 1 4

Source: World Meteorological Organization |19

(3% HAIZ#91,700mm/4)

(Source: http://worldweather.wmo.int/en/city.html2cityld=254)
(Source: http://www.mlit.go.jp/river/pamphlet_jirei/bousai/saigai/kiroku/suigai/suigai_3-1-1.html)
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Nyanza until 2009




Fukuoka Method

Fig2 Semiaerobic Landfill Mechanism

Rotaining structure

Gas ventijation system
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O: O:

. - -
* " TR0 -
Qe man semmry Al ARy WL

Pobbles(5~15¢cm)
Leachate collection pipe

Leachate acjustment pond

Ventilation zone

Waste material Gecomposion Fermentation heat — T"“mw

| Arintake and flow =




From 2010




Design of the gas ventilation system 1

Perforated pipe o Perforated drums F Actual
R S (rubbles inside) number of
out Im drums per

system = 5

ABSIEIR {

50cm
(Final soil coverage) { / / / / /
Waste bank
3 m down from
Rubbles (around the

top waste layer Vol perforated pipes)

Hole of diameter of 3 drums Perforated pipes
(1.8m)

Refill by waste (plastic bottles must be put around the drums)
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Ventilation system

o In order to enhance decomposition of organic waste

(CH4 (methane) > CO2)




Soil coverage (2010)
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Closed Nyanza Landfill in September 2013 e

R

Cost of safe closure = 154M Rwf (about US$228,000)




Nyanza landfill
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Nyanza landfill
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Nyanza landfill
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(Source: Google Earth)
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Nduba landfill in Kigali

January 2016
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New pilot landfill (1ha) (2015)

February November
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Bahir Dar dumpsite
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\A
Addis Ababa (Reppie [ Koshe)



Koshe/Reppie dumpsite
and its landslide in March, 2017

Dumpsite area: 40ha T~a o \
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June 2017

(Source: https://www.youtube.com/watch?v=zg8y6mh1oFc)







Completion Drawing of Improvement and stabilization of landslide area of Koshe Dump Site

Construction Period : JUL 2018 — FEB 2019

Pipe (@ 200)
(Perforated pipe)

Perforated drum
(Cobble stons)

Gas venting pipe connected to

Leachate collection pipe

[ Leachate collection pipe

Gas venting pipe

abion

Leachate ditch
S A

Leachate collection pipe

L~ Leachate control pond

| Designed by NPO SWAN-Fukuoka
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Nov. 2019

ECO-FAN: aeration system by natural air
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Nov. 2019

Site marking for embankment construction work

@Bahir Dar, Ethiopia
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Asbestos

S Ministry of Intrastructures
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Asbestos diseases

Death rates

Incubation periods

Asbestosis

50%

15 - 20 years

Lung cancer 100% 15— 40 years
(no effective medical
treatment is
available)

Mesothelioma 100% 20 - 50 years
(no effective medical
treatment is
available)

68




3. Eradication technics
(a) Pron gears and equipment

Asbestos

One example of the equipment price reference:
<Protection gears (one set per worker per site
work)>

- Mask ;

~» P100 (US NIOSH)

or P3 (European

E'N 1.:'4:3)

equivalent

(proved by the
implementer)

—» Filters at least 99.95% of airborne particles
« Disposable masks such as FFP3 under EN149

are not allowed
- Work clothes ',», )
—» Water proof "
(made of Tyvek (non-woven
fabrics) or equivalent quality) ’

-» Cover all body including a head by l ‘
a hood

- Boots
—» Water proof




@ Rwanda Housing Authority HOME  ABOUTRHA  MANDATE  SERVICES  UPDATES  PUBLICATIONS

UPDATES

HAZARDOUS ASBESTOS ROOFING REMOVED FROM
OVER 80% RWANDAN BUILDINGS

As of October 31, Government aided the removal of about 1.4 million (82,4 per cent) square metres of asbestos roofing from

(Source: Rwanda Housing Authority website) 70
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E-waste researcher

NEFURLI OF NWANDA

S
MINISTHY OF TRAIE AND PR STRY

Around 6,000t to 10,000t per year (2010 - 2014)
lm_w,ﬁ,,,mﬂ DSOUONY Aneust incresse: 5.95% (2010~ 2004)

) t0 Individuals: 10,738 (76.55%)
EEE annual retail sale 1o Private institutions:  2,214¢ (15.78%)
10 Public institutions: 1,075t | 7.66%)

PO BON TYRMALY

E-waste inventory study in Rwanda

Total: 14,0261 (2014}

to Northern Province: 613t 437%)
1o Eastern Province: S| 427%)
10 Southern Province: an( 3o
| 10 Western Province:  2,345¢ (16.72%)
EEE usage " EEE current stock
1 |
Total: 38,597 Total: 12,342
by Individuals: 31,967 (81.27%) by Individuals: 9,868t (81.27%)
by Private institutions: 2,335t ( 6.05%) by Private institutions:  734t( 6.05%)
by Public institutions: 4,896t [ 12.68%) by Public institutions: 1,540 [ 12.68%)
' i Kigalic 17,0711 (44.23%) i Kigali: 5,370t (44.23%)
n Northern Province: 782t (2042%) n Northern Province: 2480t (20.42%)

o adtern Proanc s £ Lt I o) i~ §actern Provanca P FCSTRETN 3. 4]
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Jatropha feasibility study
(reforestation and biofuel)

In Rubavu district. The tree is high (2m) but no seeds yet

i e a3 ; WNTHRET, BEEELA(2m) BRIEFEZLTLVEL
Steep Rutsiro site with soil erosion

LoD IRER




Jatropha feasibility study
(reforestatlon and biofuel)

Jatropha seeds in Rusizi. The opposite side of the river is DRC
‘ ' )b//ﬂ)/‘\'H3770J9$ lHU)?‘!ﬁ!éﬁ:z:’(DRC)

Kids enjoying watermelon for the first time in their lives )
EFENTVOTRAAZRESTESFHI-L . . Jatropha roots
) TvhO27DR
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Jatropha feasibility study

(reforestation and biofuel)

Jatropha Feasibility Study Results (2008-2010)

Sirein Planting # of date Average
planting& | inom
flowering

e C

10.12.08 7 months 123.3cm 0.1kg 6.3 950m Flat
=100g
Ruhango B 256  29.0508 150109 8 months 79cm 0.013kg 56 1,580m  Slightslope
=13g
800 320 27.06.08 10.03.09 10 months 97cm 0.014kg 6.5 1,500m Slight siope
600 130 12.07.08 04.09.10 27 months 79cm 0.0054kg 6.1 1,640m Slight slope
=5.4g
680 200 27.06.08 01.11.10 29 months 97.6cm 0.0005kg 6.4 1480m Flat
=0.5
Ngororero RS k] 2,131 15.11.08 N/A N/A N/A N/A 53 1,620m Slight siope

Table 1: Site comparison data (2008-2010) indicating all data from each site during
our Jatropha feasibility study

(FA#LAS 3R — http://solarcookerjapan.sunnyday.jp/?page_id=174) 6
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Population pressure in Rwanda

—

Rwanda 2008 national Average land holding size
i é per household = 0.72ha

Fourth Population and é " 2012 population: 10,378,021 -

Housing Census, Rwanda, 2012 2012 household size: 4.3

(in urban: 4.02, rural: 4.3)
Land capacity in Rwanda:

26,338km? (land size) / 0.0072km? x 4.3 = 15,729,639 > 10,378,021

(0.72ha) (no protected area considered nor...)

# Considering protected area (10%): the land capacity will reach the limit in 2024

(Source: World Bank Policy Research Working Paper:6770 (2014): p.2)
(Source: Fourth Population and Housing Census, Rwanda, 2012 (2014): p.8)

(Source: http://en.wikipedia.org/wiki/Geography of Rwanda) 7
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waste pickers

2019.01.16
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