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Appendix I of Appendices - Example of composition data sheets used during the 

                                              Windhoek Waste Audit
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Waste Categories
Weight
% per weight
Volume

Full Container




Paper




Plastic




Textiles and clothing




Food products




Rubber/leather




Glass




Wood/Timber




Stones and sand




Organic




Ferrous and non-ferrous metals




Hazardous household Medical




Appendix II of Appendices - Example of composition data sheet used during the Windhoek Waste Audit

WASTE COMPOSITION

Data sheet: Wheelie-Bin information Annex 1
Date
:
……../……/……..
Team:
Driver

…………………………



Contractor 1
…………………………



Contractor 2
…………………………



Data recorder
…………………………
NO
SERIAL NO
ERF  NO
STREET NO
STREET  NAME
/ RES.AREA

1






2






3






4






5






6






7






8






9






10






Appendix III of Appendices - Example of the social survey questionnaire 

Household Questionnaire

Reference - Windhoek Pilot Study

Introduction to the interviewee

Erven number:  .................................................    

Street:   .............................................................

Suburb:   ...........................................................

(Bin Serial Number:.....................................)










My name is .................................from the Namibia Global Research cc and Desert Research Foundation of Namibia (DRFN).  We are currently busy with a waste management study supported by the city of Windhoek ( municipality ).The study is part of the state of environment report co-ordinated by the Ministry of Environment and Tourism. I would like to ask you a few questions about the waste and rubbish that goes into your wheelie bin, can you spare me a few minutes please? 

Thank you

Firstly, General questions

Relation to house owner:  .....................................

(only if it is not house owner) 

General information:

a)  How many people are living on your premises on your erf:  .............................    

b)  How many of this number are employed:   ............................


c)   and how many are under the age of 12 years:  .........................

Environmental awareness

1. Do you do any recycling?

[image: image2.wmf]Yes



No

If Yes,

2. What do you recycle?

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

3.   Do you generate any hazardous waste ? 

(if respondent does ask what Hazardous waste is, please explain briefly)

Yes



No


· batteries 

· medicines, 

· paint


· oil 

-    other types 

4. How big is your waste bin in liters?

_______________ L 

How many wheelie bins/bins do you have?...............

5.  What is the volume of waste generated every week?

     Full Bin  

     Half Bin

     Less then Half Bin
 

6.  May ask, what happens to the waste if not collected ?

________________________________________________________________________________________________________________________________________________________________________________________________

Lastly Sir/Madam, 

7.  Could you please tell me what is your household average income per month ?

a) N$  0     - 400

b) N$ 400 -  600

c) N$ 600 - 1000

d) N$ 100 - 2000

e) N$ 2 000 - 5000

f) N$5000 - 10 000

g) N$10 000+

Reference (Income brackets derived from the CoW Residents Survey statistical data of 1995) 

Thank you for your time.

Good bye

Appendix IV of Appendices – Example of waste quantities data collection sheet

SOER – Windhoek pilot

Weighbridge-Waste Quantities Data Sheet

Name of data collector:  …………………….  Date:
/
/
Time:….………….

Truck registration number:
    ……………………………………


Compactor:
 

Tipper: 



Pick-up truck:


Where waste collect:  AREA  ……………………………………………………

Other:  CoW   Private    Metra   Move-A-Mess   Rent-A-Drum  KleenTek 

 























Volumes (in m3)

Volume of truck:  ………………………………….

Proportion filled:

full

   half


less than half







Number of bins emptied into truck:    ………………………………………..

House






Business


 


Weight (in KG)

Weight before emptying (in Kg):   ……………………………… kg

(please make sure that no one is on truck during the weighing of truck except driver)

Weight when empty:

………………………………. kg

(each single truck gets weighed only once)

Weight of waste:
………………………………………… kg 

Appendix V of Appendices - Example of a data entry sheet for a waste composition study

WASTE COMPOSITION DATA ENTRY SHEET

















This sheet is for the waste from one household only

















Name of data recorder




Date

Time










Street address/erf number

















Number of Bins



Number of bags













Volume filled

















Weight

bin+waste

bin+waste















bin

bin















waste

waste













Weight of measuring bucket








Composition

1st bucket
2nd bucket
3rd bucket
4th bucket
Total weight
Volume










Office paper

















Newspaper

















Glossy paper








  e.g. magazines








Cardboard

















Plastic soft








  e.g. bags, clingwrap








Plastic hard








  e.g. bottles jars








Tins, cans

















Other metal

















Glass

















Food

















Other organic

















Leather + rubber

















Clothes, textiles

















Stones,sand

















Wood

















Hazardous medical








  e.g. medicine bottles








Hazardous other








  e.g. batteries, poison containers, paint tins








Other - Specify








Appendix VI of Appendices – Example of Local Authorities geographical and administration data collection sheet 

Table 12: Geographical and administrative details of the 51 Local Authorities surveyed during the study.    

Name 
Municipality /

Town /

Settlement /

Village
New / 

Old
Estimated population

in 2001

Formal settlements (F)

Informal settlements (INF)

Total (T)
Response to 

Questionnaire
Potential

generators 

of pollution

or hazardous  waste

KUNENE






Opuwo
T
N
8000 F

4000 INF
detailed
hospital

ox ponds

Khorixas
M
N
8500 F  1500INF

T 10 000
none
hospital

ox ponds

Outjo
M
O
5500 F

1500 INF
detailed
hospital

ox ponds

OMUSATI






Onesi
S
N
?
none


Okahao
S
N
5000 T
f. detailed
medical

ox ponds

Uutapi
T
N
?
f. detailed
medical

OSHANA






Oshakati
T
N
55000 T

1900 INF
detailed
hospital

ox ponds

insecticide stores

Ongwediva
T
N
13000 T
detailed
clinic

ox ponds

Ondangwa
T
N
10000 F

16000 INF

26000 T
detailed
hospital

ox ponds

OHANGWENA






Ohangwena
S
N
230000 ?
detailed
hosp/clinic

ox ponds

Eenhana
T
N
?
detailed
hospital

ox ponds

OSHIKOTO






Onayena


S
N

none


Omuthiya



N

none


Tsumeb
M
O
15000 F

3000 INF

18000 T
detailed
hospital

ox ponds

mine

KAVANGO






Nkurenkuru


S
N
9000 T
detailed
clinic

ox ponds

Rundu
T
N
10000 F

34000 INF

44000 T
detailed
hospital

abattoir

Divundu
S
N
300 T
f. detailed
hospital

ox ponds

CAPRIVI






Katima Mulilo
T
N
9801 F

15874 INF

25675 T
detailed
hospital

abattoir

ox ponds

Ngoma
S
N

none


Bukalo
S
N
30000 T
detailed
clinic

inf abattoirs

OTJOZONDJUPA






Otjiwarongo
M
O
15000 F

10000 INF

25000 T
detailed
hosp

abattoir

ox ponds








Okahandja
M
O
?
detailed
clinic

abattoir

tannery

Okakarara
T
N
4000 F

7000 INF

11000 T
detailed
hospital

abattoir

ox ponds

Grootfontein
M
O
12800 F

5500 INF

18300 T
detailed
hospital

abattoir

ox ponds

Ovitoto
S
N

visited


ERONGO






Omaruru
M
O
9500 F

950 INF

10450 T
detailed
abattoir

hospital

ox ponds








Walvis bay
M
O
35000 F

10000 INF

45000 T
detailed
abattoir

hospital

industries?

Arandis
T
O
4500 T
detailed
hosp/clinic

ox ponds

Otjimbingwe
S
N
500 F

4000 INF

4500 T
f. detailed
clinic

ox ponds

Swakopmund
M
O
26000 F

4000 INF

30000 T
detailed
hospitals

sewerage works








KHOMAS






Windhoek
M
O
240000 T
detailed
hospitals

tannery

sewerage works

industries

Kappsfarm
S
N
?
f. detailed


Groot Aub
S
N
4000 T
f. detailed
clinic

OMAHEKE






Otjinene
S
N
4000 T
f. detailed
clinic

ox ponds

Gobabis
M
O
15000 F

5000 INF

20000 T
visited
hospital

Aminius
S
N
1100 F

950 INF

2050 T
detailed
hosp/clinic

HARDAP






Rehoboth
T
O
35000F , 7000 INF

42000 T
visited
Hospital 

ox ponds

Mariental
M
O
14000 T
detailed
hospital

ox ponds

abattoir

Maltahohe
V
N
2000 F

3000 INF

5000 T
detailed
clinic

ox ponds

Aranos
V
O
4500 F

500 INF

5000 T
detailed
abattoir

clinic

KARAS






Berseba
V
N
400 F

1600 INF

2000 T
detailed
clinic

ox ponds








Koes
M
O
?
little
?

Luderitz
T
O
22000 F

4500 INF

26500 T
detailed


Noordoewer
S
O
800 T
detailed
clinic

Keetmanshoop
M
O
25000 T
detailed
hospital

abattoir








Karasburg
M
O
?
little
?








Betanie
V
O
?
detailed
ox ponds

Aus
S
O
1800 T
detailed
clinic

ox ponds

Rosh Pinah
T
O
?
detailed
clinic

mine

Oranjemund
M
O
10000
detailed
hosp/clinic






swg plant

Appendix VII of Appendices – Example of Local Authorities waste site data collection sheet

Name 
Designated

Site(s) 
Site 

Fenced?
Site

supervised? 


Year

established 
Area

(ha)
Reasons for selection

of site
Dist from centre/edge 

of town (km)
No of

Persons

involved

KUNENE









Opuwo
1
Yes
part-time
1985
7.5
unknown
4/center
0











Khorixas
1
Yes
part-time
1999
30.0
area is behind a hill
2/center
1











Outjo
1
partially
office hrs
1984
3.0
soft sand
2.5/center
0


1
partially
No
1987
4.0
soft sand
3.5/center
0











OMUSATI









Onesi



















Okahao
1
No
No
1978
6.0

1.6/center
3











Uutapi
1
Yes
No
?
?
far from town but accessible
17/center
1











OSHANA









Oshakati
1
No, sandwall
Yes
1993
?
to minimize pollution risk
3/center
1


2 old sites
No

?

?
?
?


1 future site
Yes



according to required standards
5/center












Ongwediva
1
Yes
Full time
1999
?
assessment on test pit and
5/center
1







laboratory testing













Ondangwa
1
Yes
Full time
?
?
far from town; water table;
5/center
3


1 planned




soft sand













OHAN-

GWENA









Oshikango







0











Ohangwena
1
?
?
?
?
no surface water; soil; 
3/center
0







far from town













Eenhana
1
Yes
part-time
1999
1.0
far from residential areas
2.5/center
12











OSHIKOTO









Onayena



















Omuthiya



















Tsumeb
1
Originally
office hrs
1987
5.0
near town to save transport costs
2.5/center
1











KAVANGO









Nkurenkuru
No waste disposal facilities or collection routines.  Residents bury their own waste privately









1 bush dumpsite

1 planned
used informally, not managed at all







Rundu
1
Yes
office hrs
1999
2.0
far from residential areas
12/edge
0


1 planned





?






















Divundu
No waste disposal facilities or collection routines









1 planned


















CAPRIVI









Katima Mulilo
1
Yes
full time
1998
2.0
1 km from  river
3.5/center



1


+- 1983
3.0














Ngoma



















Bukalo
No waste disposal facilities or collection routines.  Residents bury their own waste privately









1 planned


















OTJOZO-

NDJUPA









Otjiwarongo
1
Yes
Full time
2001
12.0





1
No
No
?
?














Okahandja
1
incomplete
part-time
?
?
for future expansion;  
4/edge
1


1
?
?
?
?
wind direction
?
?


1 planned




near town to save transport costs
?
?

Okakarara
1
Yes
Full time
1980
1.0
with assistance from MRLGH;
3/center
0


1 planned




near town 
?












Grootfontein
1
Yes
part-time
?
4.0














Ovitoto



















ERONGO









Omaruru
1
No
?
?
?
far from residential areas
3/center
0


1
No
office hrs
1990
?
?
?
?


1 planned


















Walvis bay
1
No
Full time
2001
20.0
site has few negative effects;
2.5/center
1temporary


1 old



8.0
full scale EID investigation done;

1







economic reason

60 scavengers











Arandis
1
No
No
1974
1.0
far from town but accessible;
3/edge
0







wind direction









selected by Rossing













Otjimbingwe
1
No
sporadic
+-1973
1.0
ground water; wind direction;
2/center



1 planned




far from residential areas
?


Swakopmund
1
incomplete
part-time
1985
6.0
wind direction;
5/center
0


1 planned




near town to save transport costs













KHOMAS









Kappsfarm
1
No
private land
?
?














Groot Aub
none
Residents bury waste in yards

















OMAHEKE









Otjinene
1
No
no
1975
1.0
?
2/center
2











Gobabis
1
incomplete
part-time
1986
8.0
soil and distance to watershed
4/center
1











Aminius
1
No
part-time
2000
1.0





1


?
1.0
























HARDAP









Rehoboth
1
yes
part-time
unknown
4.0
economic reason;
8/center
0







distance from town;









availabity of sand



Mariental
1
No
part-time
+-1975
10.0














Maltahohe
1
No
No
?
1.0
unknown
2/edge
0













Aranos
1
No
No
?
4.3
no specific reason
8/center
0


1 planned


















KARAS









Berseba
1
No
No
1977
1.0
unknown
2/center
0











Koes
1
No
Yes
















Luderitz
1
No
No
?
?
economic and environmental reason
1.8/center
0







Public acceptance reason













Noordoewer
1
incomplete
Full time
1995
1.0
far from residential areas;
10/center
0







wind direction













Keetmanshoop
1
Yes
office hours
?
3.0
enough space for expansion
3/edge
1











Karasburg
1
incomplete
Full time
?
?
Unknown
4/center
0











Betanie
1
Yes
No
?
2.0
far from main roads; 
3/center
1







Includes sewage works













Aus
1
Yes
part-time
?
?
far from residential areas
6/center
0











Rosh Pinah
1
No
full time
1998
1.0
site is under mine management
3/center
mine











Oranjemund
1
Yes
part-time
+/- 1980
21.0
wind direction; 
1.5/center
1


new cells planned in current site




enough sand to cover waste













Appendix VIII of Appendices – Example of Local Authorities waste treatment and management  

Table 14: Solid waste disposal methods, treatment and site management in the 51 Local Authorities sampled in the survey.    

Name 
Designated 

site(s)
Contents

separated?

eg tyres

hazardous

building rubble

garden refuse
Waste treatment

Burning 

Compaction 

Burying
Site 

managemt

Local Authorities (LA)

Contractr ©
Records

kept?
Quantity

of waste

generated

(amount/month)

KUNENE







Opuwo
1
No
burned
LA
No
22-30 t









Khorixas
1
No
burned
LA
No
No records kept









Outjo
1
No
burned + buried
L A
No
HH - 200 m³


1
No
burned + buried
LA
No
OS - 40 m³







C - 18 m³









OMUSATI







Onesi















Okahao
1
No
burned
C
No
?









Uutapi
1
No
dumped
C
No
?









OSHANA







Oshakati
1
No, except car 
burned+buried
LA + C
No
3400 m³



wrecks to one side






2 old sites
No






1 future site
No













Ongwediva
1
general
burned
LA
# vehicles to landfill
?



haz to incinerator
incinerated












Ondangwa
1
general
burned
LA + C
# vehicles to landfill
?



car wrecks on 1 side







Haz separate
burned





1 planned

cell system to be introduced












OHANGWENA







Oshikango















Ohangwena
1
No













Eenhana
1
No
burned
C
No
40 t









OSHIKOTO







Onayena















Omuthiya















Tsumeb
1
general
burned+buried+compacted
LA
Yes
500 m³



garden













KAVANGO







Nkurenkuru
none







1 bush dumpsite







1 planned














Rundu
1
No
burned+buried
LA+C
# vehicles to landfill
?


1 planned














Divundu
none







1 planned














CAPRIVI







Katima Mulilo
1
No
burned+buried
LA
No
?


1














Ngoma















Bukalo
none







1 planned














OTJOZO-

NDJUPA







Otjiwarongo
1

burned+buried
LA
No
DOM+IND+BUS 180t


1 old
No, now only 



GDN+BR 400t



accepts garden ref



HAZ 1t



to rehabilitate site





















Okahandja
1
No
burned+buried
LA

?


1
Meatco waste






1 planned














Okakarara
1
No
burned
LA

?


1 planned














Grootfontein
1

burned+buried+compacted
LA
# loads to landfill
?









Ovitoto
?
?
?
?
?
?









ERONGO







Omaruru
1
bldg rubble

LA
No
?


1

burned
LA
No
?


1 planned














Walvis bay
1
general
compacted+buried
LA+C
# bins
3700 m³



Haz separate






1 old














Arandis
1
domestic
burned+buried
LA
No
4 t



bldg rubble







car wrecks+metal













Otjimbingwe
1
No
none
LA
No
?


1 planned














Swakopmund
1
No
buried
LA
No
620 t


1 planned














KHOMAS







Kappsfarm
1
No
burned
private
No
?









Groot Aub
none














OMAHEKE







Otjinene
1
No
burned
LA

?









Gobabis
1
No
only burn carcasses
LA
No
?









Aminius
1
No
burned
C
No
1 ton


1














HARDAP







Rehoboth
1
No
burned
LA
No
Unknown









Mariental
1
No
burned, buried
LA+C
No
?









Maltahohe
1
No
burned
LA
No
125 m³









Aranos
1
No
burned
LA
No
unknown


1 planned














KARAS







Berseba
1
No
?
LA
No
?









Koes
1
No
?
C
No
?









Luderitz
1
No
burned+levelled
LA
No
260 t









Noordoewer
1
No
burned, buried
LA+C

?









Keetmanshoop
1
No
burned+buried
LA
No
?









Karasburg
1
No
burned
LA
No
?









Betanie
1
garden ref
burned+buried
LA
No
?



building rubble













Aus
1














Rosh Pinah
1
general
burned+buried
mine
No
DOM+GDN 30 t



industrial



IND 14 t









Oranjemund
1
domestic
Burned
NAMDEB

DOM 30 t



garden



GDN 60 t



bldg rubble



BR 75 t


new cells planned in current site






Appendix IX of Appendices – Example of Local Authority waste collection routines

Table 15: Solid waste collection routines in the 51 Local Authorities sampled in the survey.    










Name 
Area
Waste 
Frequency 
Vehicle(s)
Open
Responsible
No. of 


Formal housing /
containers
of collection

space
LA (Loc Auth)
persons


Informal settlemts



cleaning
C (Contractor)
involved







OMC (one-man contractors











KUNENE








Opuwo
Formal
95 l bins
1/week
1 open truck

LA+OMCs
10


Informal

1/month














Khorixas
Formal
bins
2/week
truck

LA+OMCs
18










Outjo
Formal
bins + plastic bags
1/week
1 compactor truck

LA
7





2 8-ton trucks








1 bakkie








1 sewage truck








1 bulldozer





Informal

2/week
1 night-soil truck













OMUSATI








Onesi

















Okahao
all areas
bins + plastic bags
3/week
1 open truck

C
6










Uutapi
all areas
bins
daily?
1 vehicle

C
7










OSHANA








Oshakati
formal
bins
2-3/week
1 3-ton tipper truck

C
12



bins
2-3/week
1 7-t open truck

C




skips
as necessary
1 tractor+trailer





informal
plastic bags


Yes
OMCs











Ongwediva
all areas
Bins
DOM,BUS 2/week
1 3-ton tipper truck
Yes
LA+C
17



skips
?














Ondangwa
all areas
bins in erven
2/week
refuse vehicle (?)
Yes
LA & C
6



communal bins on streets
2/week














OHANGWENA








Oshikango

plastic bags
plastic bags
1 vehicle
Yes
C
41










Ohangwena

any container
none
none
none
LA+C
9










Eenhana

bins+plastic bags
1/week
1 1-t bakkie

LA+C
12










OSHIKOTO








Onayena

















Omuthiya

















Tsumeb
all areas
plastic bags
1/week
1 compactor truck

LA+C
51




FOOD BUS 2/w














KAVANGO








Nkurenkuru
No waste disposal facilities or collection routines.  MHSS collect waste irregularly.
















Rundu
formal area
?
?
1 front end loader
yes
LA+C
23


informal area
bins
?
tractor(s)?
yes
C











Divundu

no collection of waste








plastic bags in cleanup campaigns















CAPRIVI








Katima Mulilo

bins, plastic bags
1/week
2 trucks
Yes
LA+C
76


market
bins, plastic bags
daily














Ngoma

















Bukalo
No waste disposal facilities or collection routines.  Residents bury their own waste privately
















OTJOZO-

NDJUPA








Otjiwarongo
formal area
bins, plastic bags
DOM 1/week
compactor truck(s?)
Yes
LA+C





BUS+SCH 2/week
open trucks







FOOD BUS daily














Okahandja
all areas
?
?
x compactor trucks

LA
35





x tractors








x tipper trucks








x bulldozer for levelling













Okakarara
all areas
bins
daily
1 truck

LA
10










Grootfontein
formal area
bins + drums
1/week
2 compactor trucks

LA



informal area

1/week
? tipper trucks













Ovitoto

NA


No
C











ERONGO








Omaruru

bins, plastic bags
1/week
1 tipper truck

C
4





1 tractor+trailer













Walvis bay
all areas
wheelie bins
1/week
4 compactor trucks

LA+C
85





2 open trucks













Arandis
all areas
plastic bags
1/week
1 compactor truck

LA
14





1 front end loader













Otjimbingwe
all areas
bins
1/week
1 truck

LA
3










Swakopmund
formal
plastic bags in bins
1/week
4 compactor trucks
Yes
LA+C
67




INS+BUS 1/week-daily
1 3-ton tipper truck





informal

daily














KHOMAS








Kappsfarm
all areas
Bins
?
?
No
Private











Groot Aub

Residents bury waste in yards















OMAHEKE








Otjinene
all areas
plastic bins
DOM 2/week
?
Yes
LA+C
10




INS+BUS 3/week














Gobabis
formal
Bins
1/week
Trucks
Yes
LA+C
12










Aminius
Formal

informal area
used oil drums

?
3/week

none
?
Yes
C











HARDAP








Rehoboth
all areas
plastic bins and 220L
1/week
1 compactor truck

LA
22





1 normal truck




Mariental
Formal area
plastic bags
2/week
1 compactor truck
?
C











Maltahohe

bins ?
1/week
1 tractor+trailer
?
LA
8










Aranos
all areas
bins
DOM 1/week
x tractor+trailer

LA
8




BUS 2/week
x trucks













KARAS








Berseba
Formal
bins
2/week
donkey cart

C
4










Koes

any container
1/week
x tractor 
?
C











Luderitz
Formal
bins, plastic bags
HH 1/week
1 compactor truck
Yes
LA+C
25




BUS 1/week
1 truck







FOOD BUS 2-3/week
1 tipper truck





Informal
?
daily














Noordoewer
all areas
any container
1/week
x bakkies

C
4










Keetmanshoop
all areas
plastic bags
daily - 2/week
x compactor trucks
Yes
LA
15










Karasburg

plastic bags
1/week
1 compactor truck
Yes
LA
10










Betanie
all areas
bins
DOM 1/week
1 tipper truck + trailer
Yes
LA
3




BUS 2/week














Aus






6










Rosh Pinah
all areas
metal bins
daily
1 compactor trailer
Yes
mine
mine










Oranjemund
all areas
HH bins, plastic bags
1/week
HH 1 compactor truck

NAMDEB
25



GDN skips
BUS 2/week
GDN skip truck








BR 1 tipper truck




Abbreviations:

BR      - building rubble

BUS   - businesses

C        - contractor

DOM  - domestic

FOOD BUS - business that deals in food

GDN   - garden refuse

HH      - household

LA      - Local Authority

OMC  - One Man Contractor

Appendix X of Appendices

Data compiled during the consulting team field visits

GAMMAMS



Date, place:  05 October 2000, Gammams, Otjomise area, Windhoek

                      Telephone: 061-21616/2902778

Interviewee: Mr. Tron Slinger, plant scientist



Description of operations: waste water treatment: domestic and industrial waste water from Windhoek

· waste water contains physical, chemical and micro-biological contaminants

· physical = solids; chemical = e.g. mercury and alkaline; micro-biological = bacteria 

· waste water flows in at 26 000 cubic meters per day, figure is to increase after upgrading of plant

· waste water comes only from Windhoek residential, Lafrenze, Coca Cola industrial waste water goes to Ujams for metal decontamination 

· waste water flows in, and is channeled through two processes

· primary process separate physical contaminants from water

· secondary process does bio-filtration and bio-reactions

· poor quality water is used for irrigation and access gets stored (A-series) – unstable water

· good quality water is channeled to Goreangab dam for reclamation (B-series) – stable water

· electricity is generated from gas expansions, Jen Bacher Energy Company

· manure is subtracted for fertilizers by the reaction of methyl bacteria from sludge stored in anaerobic digesters 

· 

Quantities of waste:

· waste water received, 26 000 m3 per day

· concentration of physical contaminants

· concentration of chemical contaminants

· concentration of micro-biological contaminants

· 

Data sets of waste:

· statistical concentration data obtained from Lorraine

· performance data

· process system summaries obtained from Tron . S

· 

Infrastructure:

A systematic waste water treatment plant (to be upgraded):

· mechanical screener, grid sand remover, sputter box, sludge screener, settling tanks

· water channels, bio-filtration systems, bio-reaction systems

· electricity generator, drying banks

· dams

equipment:

· water test instruments and Lab



Employees:

Operates 24hrs:

· +/- 17 hands divided into 4 teams

· 3 persons per shift consisting of a supervisor and an assistant



Procedures:

· waste water reaches via an inlet (mechanical screener), heavy physical materials are removed, flows to primary and then secondary processing areas

      primary process:

· water flows through grid sand remover into splitter box, separated into 8 settling tanks retained for 4hrs anaerobic reactions takes place to separate sludge from water

· suspended particles settle at bottom

· sludge is recycled an-aerobically throughout to avoid blockages

· water is separated into two, A-series and B-series

A-series

-      not effective in removing chemical elements

· water flows through 3 zones into tanks, no thick sludge suspends at bottom

· water is pumped to A-series dams, or stored for irrigation

B-series (bio reactions)

· divided into 3 zones, anaerobic, anoxic and aerobic zone

· sequence can be changed

· chemicals are removed via bacteria reaction 

· water flows to and is channeled to Goreangab dam for reclamation

test:

· Monday, lab samples and pH tests

· Wednesday, lab samples and general

· Thursday, lab samples and general  



Partners/relationships:
· Windhoek Municipality in agreement with Namwater for water supply



Other information:
· water overflows  by hydro pressure

· sludge rots and raise to top



Follow-up:
-Editing of data  sheets by Tron Sling

-Any other process  summaries 



KÜPFERBERG

Date, place: 05 October 2000, Küpferberg

Interviewee: Mr. Mareka, in charge of Küpferberg from the Windhoek Municipality



Description of operations: Dump site for all kinds of waste: general, hazardous and special waste

· Leachate from the hazardous cell is collected in a leechate dam situated within the hazardous cell for evaporation 

· Dump site activities are contracted to S&S Pty. Ltd. and monitored by Windhoek municipality (WM)

· General waste: paper, boxes, plastic, metal

· Hazardous waste: expired food, waste from MeatCo, tannery from Nakara, Gammams sewerage, medical waste from Dr. Jofte private clinic in Olympia

· Special waste: tires, car wrecks (the car wrecks are transported to Dresselhaus depot)

· Other medical waste is either incinerated at Katutura hospital or dumped elsewhere 

· Liquid waste is mixed with ash to make solid for disposal

· Dump site is divided into two sites: hazardous and general site

· Controlled limited access to hazardous site which is fenced

· Incoming waste gets recorded by contractor daily

· General dumping site is small and not fenced, there is a plan in the pipeline to extend the site from Johannesburg Consultants 

· Assorted paper recycling by contractor, paper gets transported to RSA for recycling

· Manpower employed (casuals) for sorting and compacting materials

· Sub-contracts to squatters for tin sorting, delivered to Collect-a-Can

· car batteries are sorted for recycling and radio batteries end up on general waste site, no recycling

· tires are not burned and an alarming problem of accumulation is arising

· WM to construct channels for radio-actives to prevent contamination of aquifers, aquifers are tested every 2 years so far no contamination has been found 



Data sets on waste:

· log sheets available

· monthly records are kept



Infrastructure:

Infrastructure and technical services hierarchy: 

· strategic executive: Windhoek Municipality

· chief of solid waste management: Windhoek Municipality

· section engineer of disposal site: Windhoek Municipality 

· engineer/technician of satellite waste disposal: S&S Pty. Ltd. (contractor)

· engineer/technician of general and hazardous waste: S&S Pty. Ltd. (contractor) 

Küpferberg disposal site infrastructure:

· hazardous cell, 25m high, fenced

· under ground drainage systems for liquid waste filtering

· general cell, not fenced



Employees:
· 1 WM employee

· 17 casual workers for compacting and sorting

· 23 permanent employees



Procedures:
· waste removal trucks and lorries deliver waste 

· waste is sorted out to respective site divisions

· recyclable waste is sorted out and transported to respective institutions

· some liquid waste is mixed with ash to make solid prior to dumping at hazardous cell

· some liquid waste goes through drainage system via layers, filtered, drained to opening for evaporation



Partners/relationships:
· contractor has close relationship with City Council of Windhoek and has a 5 year contract

· Johannesburg Consultants plan to extend site



Comments: general cell can be equipped with trappers for windblown paper waste and fenced off  



Follow-up: 1997 waste ordered report by (via Mr Mareka B.)



UJAMS

Date, Place: 12 October 2000, Ujams,

Interviewee: Mr. A. Hartung, water treatment officer (Windhoek Municipality)

Description of operations: Industrial waste water treatment: waste water from Windhoek industrial areas
· water contains: used oil, paper, meat waste, sewage, paint sludge?, metals (major compounds)

· paper, used oil and sewage comes from various industries, meat waste such as blood and guts comes from MeatCo, paint residue comes from Afrox and Sonnex

· at entry inlet water flow is monitored and screened.

· paper, the major compound, is removed at the screen, it is dried and burnt or taken to Klupferberg, half a (200L) drum once or twice a month

· water is channeled  through four anaerobic ponds, six oxidation ponds and five maturation ponds, different waste components get settled at different ponds

·  four oxidation ponds, some ponds are reserved for 5 years to clean

· ponds are small, sometimes water overflows, samples taken from ponds, two bore-holes to measure undergroundwater quality

· purified water looks clear but contains some used oil, no efficient method to remove used oil

· water output runs underground into Brakwater up to the Okapuka river

· some is used for irrigation

· plans for new plant in pipeline

· people will be trained in the future at WVTC through NamWater



Quantities of waste:

· receives 20-110 l/m3 per day

· paper removed, 1-2 half drums per month



Data sets of waste:
· detailed data on waste composition

· records of lab tests



Infrastructure:

· water pumped to each pond

· 2 boreholes

· metering device for raw influent 

· waste water screener

· lab instruments (WM)

· dry paper containers



Employees:

· 1 water treatment officer, 1 caretaker 



Procedures:

· waste water runs from Northern industrial area to inlet at Ujams

· screen sewage and paper, paper removed, dried and burnt or taken to Küpferberg

· waste water pumped to the ponds

· natural settling in ponds, water gets cleaner from pond to pond e.g. sludge suspends to bottom 

· at last pond water is cleaner

· two boreholes for 2 quality measurements in the Okapuka river bed 



Partnerships/relationships:
· treatment plant is monitored by Windhoek Municipality

· NamWater



Other information:
· more qualified people are needed for water treatment

· NamWater will announce a training scheme in the future in the government gazette



Comments:

-the water treatment job market is not attractive, especially working during cold seasons



Collect-a-can



Date, place: 12 October 2000, Collect-a-Can, Windhoek 



Description of operations: 

non-profit organisation recovering all types of cans, especially used beverage cans (UBCs) for recycling

· C-A-C services 25 towns in Namibia, including Windhoek

· C-A-C is represented by entrepreneurs throughout Namibia

· C-A-C pays cash for all cans

· about 30 entrepreneurs deliver cans  to C-A-C 

· about 200 local collectors deliver cans to entrepreneurs; anyone can become a collector

· cans are collected anywhere; no allocated areas

· collectors are paid cash by the entrepreneurs at a recommended price of 17c per kg

· C-A-C assists entrepreneurs with bags, organising transport via local beverage companies; presents  them with promotional items such as signage, posters, brochures, pamphlets and free advice

· cans are bought at 8 C-A-C depots throughout Namibia

· cans are compressed into high density bales before transporting to steel mills

· no recycling plant in Namibia, bales are transported to RSA

· people are welcome to donate cans to charities, schools, churches, etc.



Quantities of waste:
· receives approx. 360 tons per month, i.e. approx. 4320 tons annually



Data on waste:
· statistical data 

· graphs and performance charts 



Infrastructure:
· management and administration from one office 

· cans transported by beverage industry

· C-A-C depots at scrap merchants



Employees:

· C-A-C ,managed by consultants for an administrative fee

· No C-A-C employed staff



Procedures:
· entrepreneurs are provided with bags and buy cans from collectors

· entrepreneurs fill bags with cans and oversee dispatch to Windhoek

· C-A-C pays for weighed cans as per invoice from depots

· three depots in Windhoek compress cans into bales and deliver to steel mills

· some direct deliveries to steel mills, payment then by C-A-C Head Office



Partnerships/relationships:
· supported by beverage industry, environmental groups, municipalities and various charities

· close relationship with its entrepreneurs especially with marketing activities and transport arrangements



Other information:
· the organisation strives to involve as many people as possible, especially in remote areas, in can collecting 

· although competition is healthy C-A-C encourages a wide spread of entrepreneurs, rather than people competing.  In this manner, the primary aim of C-A-C,  to keep the environment clean, is better served  



Comments:

· steel recycling plants only occur in countries where steel is produced; Namibia’s cans will always have to be exported 


METRA



Date, Place: 12 October 2000, Metra, Northern Industrial Area, Windhoek 
Interviewee:  Mr. Wimpie Louw, Manager



Description of operations:  movement of all kinds of waste: hazardous waste, normal waste, skins, building rubble

- normal waste: wood, iron, paper, glass (thrown in skips)

- not sorted, done at dump site by others

- no proportions for domestic waste

- hazardous waste: from MeatCo: heads, stomachs, etc, to Küpferberg Hazardous Waste Site; includes gut contents, manure (largest component), meat and blood (second), intestines (third), testicles, ‘rooi mis’

- skins and hides for Okapuka Tannery; from Windhoek and Okahandja to tannery

- building rubble

- sewage waste from Gammams Water Treatment Plant to Küpferberg, Class 1 site

- sludge from Afrox and Sonnex (paints) moved on irregular basis

- transport yeast from breweries to Meatco to feed before slaughter (10 m3/ day)

- does not transport medical waste now but is interested for future

- no waste removal outside Windhoek

- Rossing has asked for tenders so may expand to coast

-  waste removal is a very hands-on job working closely with clients



Quantities of waste:

- normal waste, approximately 105 m3/ day

- hazardous waste, approximately 45 m3/ day

- skins and hides, approximately 20 m3/ day

-  building rubble, approximately 16 – 20 m3/ day

- sewage waste, approximately 10 m3/ day

(appears to be based on number of skips dumped per day, to be checked)

- 1 skip can contain 6 m3, but usually only 5 m3 carried; 

- 80% of waste is dry waste, 20% is in liquid form (did not answer question of moisture content of waste)

- sludge from Sonnex and Afrox, approximately 5 m3 per week or 2 weeks



Data sets on waste:

- has data from past five years

- last four months, has daily figures

- has performance charts but only recently started



Infrastructure:  

- 7 trucks/ tip lorries (N$ 140 000- for second hand vehicle from SA) 

- maintenance expensive: tyres and diesel

- 38 000 km/ month x N$ 3.20/ l for diesel = N$ 127 000 / mo for diesel

-  2 long distance lorries (for oil & gas) travelling e.g. Luderitz, Gobabis (2 drivers + 2    

   assistants)

- approximately 180 skips in operation (N$7950-/ skip)

-  mini-bin, 200 l, approximately N$ 400- 



Employees: 

- 17 employees, 1 mechanic and self 

-  casual workers if there is a lot of work on hand



Procedures:

-  Windhoek broken up into three areas, 2 people per area (each with driver and  

   assistant)

- two vehicles at Meatco (driver + assistant per vehicle)

- one vehicle covers Okahandja (driver + assistant)

- total of 630 trips per month, 38,720 km per month (including Okahandja)

- Snyman at Lafrenz industrial area makes 5 trips per day

- Johannes at Pioneers park makes 10 trips per day

- 1 person on stand-by for emergencies (drives bus morning and evening)



Partnerships/ relationships:

- close relationship with Municipality, e.g. minimise loss from trucks by putting nets over skips (or would be fined)

- strict control at Meatco, strict inspection there

- Metra; Rent a Drum; Move-a-Mess (more on mini-bins), all three work together; e.g.  

  Metra delivers to recycle; all three are trying to form an alliance



Other information:

- provide service to fetch building rubble from rivers and buildings

- DIY skips from SA being investigated



Comments:

-  appeared to be interested in his work; very helpful and answered most questions



MOVE-A-MESS



Date, Place: 24 October 2000, Move-a-mess, Southern Industrial, Windhoek



Description of operations: moving different types of waste: domestic, commercial and industrial

· moves large proportions of recyclable waste: plastic, paper, metal, glass

· moves waste from residents, hotels, private clinics, Namibia Breweries recyclable waste, Namibia Beverages

· effective procedures on handling medical waste, plans in line for suitable vehicle for medical waste

· gathers glass for recycling and supports collectors with infrastructure arrangement via NBL

· involved in social welfare activities

· gathers tins for recycling

· pays for deliveries of any recyclable waste, standard price for sorted waste, lower price for unsorted waste

· provides free education services to collectors on sorting of waste 



Quantities of waste: 

· +/- 20 tons/month plastic

· +/- 15 tons/month white paper

· +/- 100 tons/month cardboard

· +/- 50 tons/month heavy duty plastic

· +/- 27 tons/month tins/cans

· +/- 30 tons/month newspaper

· 85-350 tons/month glass



Data sets on waste:

· records of waste per day

· data from 94 to current



Infrastructure:

· 1 tip lorry

· 2 refuse compacting trucks

· 1 skip loader truck



Employees:

36 employees:

· 6 hygiene officers

· 2 office ladies

· 3 managers

· 4 supervisors

· 4 teams of hand work



Procedures:

· collecting route: N/A

· support of collectors and pay cash for deliveries

· transport recyclables to RSA



Partnerships/relationships:

· support other Namibian agents in Oshakati, Tsumeb, Rehoboth, Gobabis

· relationship with Windhoek Municipality in waste management and legislation control

· relationship with NBL

· relationship with Unam 



Other information:

Move-a-mess tender for Küpferberg to put up a recycling facility plant



Comments: Besides the unavailability of a standard route, the entity of a proved record for recyclable of collection



Otjiwarongo municipality solid waste management



Date, place:06 November 2000,Otjiwarongo municipality

Interviewee: Mr. Van Niekerk, chief health inspector (Otjiwarongo municipality)



Description of operations: 

Solid waste management: they remove solid waste from the business sector, residential areas, schools and hospitals.

· The whole town is divided into 11 blocks and 10 contractors operate in these blocks.  Twice a month the contractors remove the garden waste and clean the streets in their specific blocks.

· The municipality removes waste from the business sector and residential areas on a weekly basis. They use black plastic bags in the residential area of Orwetoveni which are issued for free to the residents and in the business sector they use standard refuse bins.

· Medical waste: Any generator of medical waste must inform the municipality within seven days after commencing operation. They should provide the following information: composition of the waste, method of storage, duration of storage and type of medical waste. Medical waste generators must appoint a responsible person and inform the municipality of the name and responsibilities of such a person. 

· The incinerator at the state hospital is not functioning well at the moment. Most medical waste is taken to Windhoek to be incinerated. The ash of some medical waste like needles and others that are incinerated in Otjiwarongo is taken to Windhoek.

· Hazardous waste: mainly mixed with domestic waste (e.g. batteries). There is a policy on hazardous waste management but it is not implemented.

· The landfill site is approximately 9 Ha big and it is not enclosed. This site is situated at S 20º26’45. 1” E 016º40’42. 2”. Different types of waste are not separated at the site, they are dumped together. The municipality encounters a lot of problems with this landfill site especially with scavengers.

· The new landfill site is about 1 500 metres to the east of the present site and it is expected to be fully operational early next year. The new site is fenced and entrance to non-authorised people will be restricted. At the new site all waste will be classified and a program of separation will be introduced from the starting date of the new landfill site. When the new site starts operating the old site will be rehabilitated. The GPS reading of the new landfill site is 

S 20º 26’45 0” E 061º 40’42.2”

· The nearest point to the residential area from the old landfill site is at 

S 20º27’27. 7” E 016º39’29.0”.



Quantities of waste:

· Otjiwarongo has a population of approximately 25 000 people and each person generates 0.50 kg of waste per day, the general refuse generated in town is estimated to be 12 500 kg (12.5 tons) per day or 4 563 tons per year.



Data sets of waste:

-Solid waste management, Department of health

-Operational plan for a new landfill site at Otjiwarongo.

-Removal of garden refuse and cleaning of streets and other open spaces in Otjiwarongo.

-Landfill operator’s manual



Infrastructure:

· 1 compacting unit

· 2 pick-up trucks



Employees:

· This department has 23 employees



Procedures: 

Removal program schedule:

- Truck no 1(compactor)

 Mondays-bulk from business sector

Tuesdays-refuse bag from Orwetoveni residential area

Wednesdays- refuse bags from Otjiwarongo residential area
Thursday- refuse from tsaraxa-Aibes residential area

Fridays-bulk from business

-Truck no 2 (tip pack)

Collects refuse bins from businesses and industries.

Mondays- Otjiwarongo

Tuesdays- Otjiwarongo

Wednesdays- Orwetoveni

Thursdays- Otjiwarongo

Fridays- Otjiwarongo

Truck no 3

Bulk bags collected by one-man private contractors.

Mondays- Schools,hostels,hospital-Orwetoveni

Tuesdays- bulk from businesses

Wednesdays- bulk from businesses

Thursdays- School, hostel and hospital-Orwetoveni

Fridays- bulk from businesses

Truck collects refuse bags place on pavements by one-man contractors

Partners/relationships:

 Private waste collectors

 Youth forum

 Schools 



Other information:

none

Follow-up:
· To be edited by Mr. Van Niekerk



Otjiwarongo (MARWD) Chief agricultural officer



Date, Place: 6 November 2000, Otjiwarongo

Interviewee: Mr. Zatke



· Description of operations: 
· There is limited agronomy activities in this area and thus less pesticides are used.

· Locusts occurred many years ago and they sprayed them.

· They used DDT against mosquitoes during the rainy season, but this was stopped nine years ago.

· They keep records of the amount of chemicals they get. The main pesticide that they have currently is sumithion, which is used to against locusts and armyworms.

· The ministry does not issue pesticides to commercial farmers, these farmers are responsible for buying and handling the pesticides themselves.



Infrastructure:

· mesh wire storage facilities for incoming pesticide 



Procedures:

· incoming pesticide quantities are recorded and signed for

· pesticides provided to communal farmers on request

· pesticides used on national locusts or army-worms if they occur



Partnerships/relationships:

· communal farmers 



Other information:

· no control on the pesticides provided to farmers

· usage of the pesticides by commercial farmers is regarded a private affair

· only one type of pesticide is used nationally



Comments:

As a team we felt that the information we obtained was insufficient and thus a lot      still needed to be followed up



OTJIWARANGO MUNICIPALITY (SEWAGE PLANT)



Date, place: 07 November 2000, Otjiwarango waste water treatment plant

Interviewee: Mr. Een 



Description of operations:

-    waste water treatment

-    domestic waste water from Otjiwarango

· domestic waste water enters 7 (one is not being used currently) primary settling ponds via a screener to at the effluent inlet

· effluent flows from one pond to another by gravitational force

· oxygen gets re-introduced into maturation ponds from the main collection pond by a pump   

· the main pond semi-purified water is utilised for municipal gardens and sports fields

· the water is also used for construction and to wet roads to limit dust 

· a mixture waste water-oil is collected by traps installed at local garages   



Quantities of waste:

· raw water effluent - 10 352.61 m3 per day

· semi purified water- 2 816.36 m3 used per day for irrigation, road works and sport lawns



Data sets of waste:

-    statistics of raw water effluent inflow per day

· statistics of semi-purified water used per day



Infrastructure:

· 7 settling ponds (4 - 5m deep) of which 3 are generally in use at one time

· 4 maturation ponds

· the primary settling ponds are side lined with concrete and a clay under liner whereas the maturation ponds are unlined

· series of pumps to move the water about although it is mostly gravity driven



Employees:

Operates 24hrs:

· 1 foreman, 4 hands

· assistant personnel is brought in as needed from other positions in the municipality



Procedures:

· domestic waste water reaches the plant via one pipeline

· a mechanical screen removes heavy physical materials that are collected and disposed of in a compost heap 

· the water is then pumped through a series of settling ponds and maturation ponds

· in the settling ponds most of the solids sink to the bottom, also anything that floats to the top is skimmed off

· in the maturation ponds the water will settle even further and there is enough time and oxygen for the sewage to be broken down

· sometimes (oxygen rich) semi-purified water is pumped into the maturation ponds to improve the process of digesting the sewage

· the final water is only tested occasionally by NamWater



Partners/relationships:

· Namwater



Other information:
· there is overflow during rain seasons , although the fact that the rainwater dilutes the sewage partially compensates for this problem

· Otjiwarango has no heavy industry and thus there are almost no dangerous chemicals which need to be removed

· all garages are required to have oil traps so the sewage plant does not have to cope with oil

· the waste water oil mixture from the traps is spread on gravel roads by 5 000l  tanker trucks (0-5 trucks per month)



Ovitoto – Okandjira Constituency (solid & medical waste)



Date, Place: 21 November 2000, Mr. Theofelus Benestus Uahongora (Councillor)

Telephone: 0926462 - Fax: 0926462 – 503951 



Description of operations: 
· Okandjira has a population of +/-1000, Ovitoto occupants are +/-4 000


Quantities of waste: 

· in the course of 6 months approximately 80 m3 of domestic and medical waste is burned and dumped in a 10m deep rubbish pit.  

· +/-1000 m3 builders rubble

· No records available for medical, domestic and hazardous waste.

Data sets on waste:

· No records available

· GPS plotting of dumping site and settlements 

Settlements                                                 Dumping site 

*  S 21° 58’34.3’’  E 017° 12’39.1’’       * S 21°58’ 14.0’’ E 017° 12’28.2’’

Infrastructure of Ovitoto (Okandjira):

· One clinic

· One primary school

· +/-70 formal houses 

· No municipality

· One Private tipper truck for weekly waste removal

· One dumping site



Employees:

· One (Councillor in the Constituency  - Wahongora)

· One nurse

· One cleaner (activities managed by Okahandja State Hospital)



Procedures:

· Waste collected only from school and clinic (hazardous medical waste stored in a lockable room till sent to Okahandja via MHSS vehicles when delivering medicines or transporting patients to state hospital)

· No recycling but the regional Councillor has plans to initiate a recycling programme

· Waste gets burned in the dumping pit weekly



Partnerships/relationships:

· Local school, Clinic and Otjozondjupa Regional Council office



Other information:

-    The councillor is responsible for the day to day running of the sanitation 

      of the town in the absence of the regional clerk.  



Comments: 
-    Okandjira constituency serves as the commercial town of Ovitoto  

· There is no other recognised dumping site it is assumed that people practice 

      Traditional burning of waste.



ONDANGWA TOWN COUNCIL



Date, place: 05 December 2000, Ondangwa Municipality, Ondangwa

Interviewee: Mr. P. Ndjodhi, Chief Health Officer of Ondangwa



Description of operations: solid waste management

· Ondangwa municipality collects solid waste from houses, schools, businesses and open spaces

· There are ten-one man contractors who each collect 10 bags/day from open spaces.

· inspection point to check on bags collected by contractors

· municipality picks up 8 skips allocated in 7 townships using a skipper truck

· there is only one private solid waste management company, Salute enterprise, which collects waste from houses, businesses and open spaces, mainly paper, plastic, glass and garden refuse about 3 times a day

· Salute is paid by Ondangwa municipality N$15,000 per month for rendering this service

· There is one landfill which is about 300m southeast of town. The landfill site was funded by the GTZ.

· Businesses such as Fysal fresh produce take their own refuse to landfill, mainly food, plastic, boxes, tins and glass

· The government garage of Ondangwa and the ministry of basic education take their 

· own waste to landfill

· waste is mixed with the soil at the landfill after a period of time

· sorters on the landfill to sort recyclable waste, glass, paper, tins 

· waste used to be burnt but burning is stopped for paper recovery by landfill tender holder

· Medical waste, ash from the incinerator, and solid general waste from the clinic and hospital are transported by Onandjokwe hospital to landfill once a day

· separated fencing for medical waste which is burnt on arrival (general waste) 

· Observations at landfill

· divided into 2 cells, main for solid waste and another for medical waste

· 12 sorters for recyclable waste, all women

· 1 security mending the fence which was damaged by a motor vehicle

· Waste dumped outside the landfill site.

· Conspicuous heap of soil mixed with waste, mainly glass.  

· Car wrecks are set aside, plastic hangs on fence and is blown around in the air 

· Goats inside the landfill feed on paper and plastic

· Sorters scavenge dumped foodstuffs

· Medical equipment at medical waste cell like, needles and in-vitro glasses as ash from incinerator are not completely burnt

· Ondangwa does not have major industries, currently there are about 14 minor factories. There are plans for a tannery, a pharmaceuticals factory, and a new plastic factory (busy training staff)

· There is an ordinance (act) for the local authority to control illegal dumping. They give spot fines to people who are given warnings on illegal dumping

· The town council has a health education program used to educate people on pollution control. The information is distributed through cleaning campaigns, community public meetings, schools and they integrate this with malaria control programs
· SETTLEMENT: The nearest residential area is about 50m from the dumping site.

   

Quantities of waste:

· 1 day sampling on landfill site 06/12/2000

· incoming waste collected from open space, commercial and residential areas:

12 trips

· municipality

· Salute enterprise

· Residents

· Hospital

· Businesses and ministries

Quantity estimates of waste in volumes:

Total volume of waste                                        approx. 53 m3
· Paper                                                              approx. 24 m3
· Plastic                                                             approx. 8.3 m3
· Textile/clothing                                              approx. 0.2 m3
· Rubber/leather                                                 approx. 0.1 m3
· Metal                                                                approx. 3.6 m3
· Glass                                                                 approx. 6.3 m3
· Organic                                                             approx. 2.4 m3
· Food stuff                                                         approx. 2.7 m3
· Building ruble                                                   approx. 0.3 m3
· Garden refuse                                                   approx. 0.8 m3
· Sand                                                                  approx. 3.3 m3
· Hazardous-household                                       approx. 0.4 m3
· Hazardous-medical                                           approx. 0.5 m3


Data sets of waste:

· Sewage statistics to be obtained 

· Collection route map

· Others N/A



Infrastructure:

municipality: 2 tipper trucks, volume approx. 5.6 m3
                       1 compacting trailer, not in operation at time of visit

                       1 open trailer, volume, approx. 3.4 m3
                       2 tractors

salute enterprise: 1 cage truck, volume approx. 15.5 m3
Onandjokwe hospital: 1 tractor + 1 open trailer, volume approx. 3.4 m3
Landfill: bob wire fence (sponsored by DTZ)

               2 gates, 1 at main entrance & 1 at medical waste cell                       



Employees:

Municipality: 5 manual workers,? Drivers,  10 one man contractors

Salute enterprise: 1 driver, 3 manual workers

Landfill: 1 security guard

               12 sorters

               4 tin sorters

               4 paper sorters

               4 glass sorters



Procedures:

Municipality

Waste is collected from houses, businesses, open space on removal program schedule

· 1st week                  domestic and businesses  

· 2nd week                 street, garden and open space

· 3rd week                 domestic and business

· 4th week                  street, garden and open space

· 5th week                  one man contractor three days per week based on agreement

all illegal dumping of refuse will be given a penalty of N$100

onandjokwe hospital

ash from incinerator and solid waste

· Monday 2 trips

· Tue-Fri 1 trip a day

If onandjokwe hospital’s incinerator is not, transfer waste to Engela hospital

Salute enterprise

· Mon-Fri, 4 times a day

Fysal fresh produce

· 3 times a week

Partners/relationships:
· assimilation of health programs to public via public meetings and media

· salute enterprise



Other information:
· Mr. P. Ndjodhi is to take up the landfill tender himself

· No records on solid waste are kept. 
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