Bahir Dar University
Research and community service

November 14, 2013

Site Visiting and Research papers presented on
Waste Management Day

Organizer :

Dr Getachew Fisiha:
Director for BDU community service

Editor:

Hirut kassaw

Bahir Dar University
Research and community service

November 14, 2013

Contents
1. መግቢያ……..…………………………………………….…………1
1.1 የ ባህር ዳር ዩ ኒ ቨርሲቲ የ ምርምርና ማህበረሰብ ም/ፕ መልዕ ክት..1
ተስፋዬ ሽፈራው (ዶ/ር )
1.2 የ አካባቢ
ጽዳት
አያያ ዝ
ቀን
ማክበር
ለምን
አስፈለገ ?.................3
ጌ ታቸው ፍስሐ(ዶ/ር)

2. የ መስክ ጉብኝት ውይይት………………………….………...…….5
3. Research papers…………………………………………………...8
3.1 Solid waste management by using geographic information
system (GIS) and remote sensing: The case of Bahir Dar
Town…………………………………………………………..8
Tirusew Ayisheshim and Amare Sewnet (PhD)
3.2 Waste Management Experience and Future Perspectives:
The case of Bahir dar City..............................................19
Agimassie A
3.3 Anthropogenic faecal and chemical pollution impact on
ecosystem and public health, Bahir Dar gulf of Lake Tana,
northern Ethiopia…………………………………………….…29
Goraw Goshu

3.4 Conditions for Success to improve the hygiene and
sanitation of Bahir Dar City and its surrounding………….53
Worku Awoke
3.5 Activities Undertaken By Bahir Dar Forum
for Environment ………………………………………58
Shewit G/Medhin
3.6 የ ደረቅ ቆሻሻ አያያ ዝ፣ አጠቃቀምና አወጋገ ድ ሥርዓት

በባህር ዳር ከተማያ ሉ መልካም ተሞክሮዎች……………….…61
አ /ብክ /መ አካ ባቢ ጥበ ቃ፣ መሬት አስ ተዳደርና አ ጠቃቀም ቢሮ
3.7 Dream Light from 2009G.C – 2012G.C…………………………...67

Getachew Alamirew

Bahir Dar University
Research and community service

November 14, 2013

1.

መግቢያ

የ ቆሻሻ አ ያ ያዝና አወጋገ ድ ቀን ‹‹ባህ ር ዳር ጽዱ፣ ውብና ለኑ ሮ ምቹ
ከተማ ትሆና ለች›› በሚል መሪ ሀ ሳብ የ ባህ ር ዳር ዩ ኒ ቨርሲቲ የ ምር ምርና
የ ማህበ ረ ሰብ አ ገ ልግሎት ጽ/ቤት ህ ዳር 5 ቀን 2006 ዓ.ም የ አን ድ ቀን
የ መስክ ጉብኝትና የ ውይይት መድረ ክ በ ማዘጋጀት ተከብሮ ውሏል፡ ፡ በ ዚህም
መሰ ረት በ ዕ ለ ቱ ከሰ ዓት በ ፊት በነ በረ ው ጊዜ ከባህ ር ዳር ከተማ
ከሚመለ ከታቸው ቢሮዎችና ተቋማት የ መጡ ተሳ ታፊዎችና
የ ዩኒ ቨር ሲቲው
የ ምርምር ና ማህበ ረ ሰብ አገ ልግሎት ጽ/ቤት ሃላ ፊዎችና መምህ ራን በ ተገ ኙበት
በ ባ ህር ዳር ከተማ የ ቆሻሻ አ ወጋገ ድ ስ ር ዓት እና የ ከተማው የ ጽዳት ሁኔ ታ
ምን እ ን ደሚመስ ል በ መዘ ዋወር ጉብኝት ተደርጓ ል፡ ፡ ከሰ ዓት በ ኋላ በነ በ ረው
ጊዜ ደግሞ በ መጀመሪያ በ ጉብኝቱ የ ታዩትን የ ከተማዋን የ ቆሻ ሻ አወጋገ ድ
ስ ር ኣትና የ ጽዳት ሁኔ ታ በ ተመለከተ ሰ ፊ ውይይት ተደርጓ ል፡ ፡ ቀጥሎም
የ ዩ ኒ ቨር ሲቲው መምህራንና ከባህ ር ዳር ከተማ የ መጡ ባ ለሙያ ዎች የ ተለ ያዩ
ጥና ታዊ ጽሁፎችን አቅር በዋል፡ ፡ በ አጠቃላ ይ በዚህ ች መድብል በ ዕ ለቱ
የ ተደረ ገ ውን የ መስ ክ ጉብኝት ውይይት ዘ ገ ባና በ ዕ ለ ቱ የ ቀረ ቡት ጥና ታዊ
ጽሁፎች ተካተው ቀር በዋል፡ ፡
1.1 የ ባህር ዳር ዩ ኒ ቨር ሲቲ የ ምርምርና ማህበረ ሰብ ም/ፕ መልዕ ክት

ተስ ፋዬ ሽፈራው (ዶ/ር )
የ ባ ህር ዳር ዩ ኒ ቨር ሲቲ በመማር ማስተማር ፣
በምርምር ና ማህበ ረ ሰብ
አ ገ ልግሎት ዘ ርፎች የ ተጣለ በ ትን ኃላ ፊነ ት ለመወጣት ከመቸውም ጊዜ በ ላይ
በ ውስጡ ያ ለውን ማህ በ ረሰ ብ ማለ ትም አ መራሩን ፣ መምህ ራኑ ን፣ አ ስተዳደር
ሰ ራተኛውንና ተማሪ ውን በ ማስ ተባበ ርና በ ማደራጀት ከአ ካባቢ እ ስከ ዓለም
አ ቀፍ ደረ ጃ ላ ሉ ችግሮች መፍትሄ ለ መስ ጠት እ የ ሠራ ይገ ኛል። በ ዚህም
መሠረት የ ገ ጠር ና የ ከተማ

ሞዴል የ ማህበ ረሰ ብ አገ ልግሎት መስጫ ማዕ ከላትን በመለየ ት የ ሚለካ ለ ውጥ
ለ ማምጣት እየ ሠራ ያ ለ ሲሆን የ ባህ ር ዳር ከተማን የ ዩ ኒ ቨር ሲቲ ከተማ
ለ ማድረ ግ በ ሁሉም ዘ ርፎች መጠነ ሰፊ እ ንቅስ ቃሴ በ ማድረ ግ ላ ይ ይገ ኛል።
ከሚሰጣቸው ድጋፎችና አቅም ግን ባ ታዎች ውስ ጥም በ ትምህ ርት፣ በጤና ፣ በ ከተማ
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ግብርና ፣ በ አካባ ቢ ጥበ ቃ፣ በህ ጻ ናትና ወጣቶች ልማት፣ በ ከተማ የ ቀበ ሌዎች
አ ገ ልግሎትን ከማሳለ ጥና መልካም አስ ተዳደርን ከማስ ፈን አን ጻ ር እየ ተሰጡ
ያ ሉ የ አቅም ግን ባታ ሥራዎች ዋና ዋናዎቹ ሲሆኑ፤ ከተማዋን ም ለነ ዋሪዎቿ ምቹ
ለ ማድረ ግ ያስ ችል ዘ ንድ በ ቆሻ ሻ አያ ያዝና አጠቃቀም መሠረ ታዊ ለ ውጥ
ለ ማምጣት ያ ስ ችል ዘ ን ድ የ ዘር ፉ አ ጋር አካላ ት በጋር እ ን ዲወያዩ በ ትና
እ ን ዲሰ ሩ ያመች ዘን ድ በዓመታዊ ካሌንደሩ ውስ ጥ “የ ቆሻ ሻ አያ ያ ዝና
አ ወጋገ ድ ቀን ” ብሎ በማስ ቀመጥ መድረ ኮችን ለመፍጠር ተችሏል። በ ዚህ
ዓመትም ይህ ን ፕሮግራም ኅ ዳር 5 በ ዩኒ ቨር ሲቲውና በከተማው ውስጥ የ መስክ
ጉብኝቶችንና የ መድረክ ውይይቶችን በ ማዘጋጀት የ ሚመለከታቸው አካላት በ ጋራ
መክረው የ ከተማውን ውበ ት እ ያ ደበ ዘዘ ያ ለውን የ ቆሻሻ አያ ያ ዝና አወጋገ ድ
ሥር ዓት ያበ ጁለ ት ዘ ንድ ኃላ ፊነ ቱን ለ መወጣት ችሏል።
በ ባ ህር ዳር ከተማችን ውስ ጥ ያ ለው የ ቆሻሻ አያ ያ ዝና አወጋገ ድ ችግርም
በ አ ንድ ጊዜ ይወገ ዳል ተብሎ ስ ለማይታመን ዩ ኒ ቨርሲቲያችን በ ተከታታይ
የ ግንዛ ቤ ማስ ጨበ ጫ መድረኮችንና
ስ ልጠናዎችን በ ማዘ ጋጀት ከግለ ሰብ
እ ስ ከሚመለከታቸው ኃላ ፊዎች ድረስ የ አመለካከት ለ ውጥ በ ማምጣት የ ቆሻሻ
አ ያ ያዝና አወጋገ ድ ስ ርዓታችን እን ዲሻሻ ልና የ ከተማችን ውበ ትም ተሻ ሽሎ
ለ ነ ዋሪ ዎቿ ተስ ማሚ እ ን ዲሆን እን ሠራለ ን።
በ ተለ ይም ተመራማሪዎቻችን
በ የ ዘር ፋቸው የ ችግሩን አሳ ሳ ቢነ ት መነ ሻ በ ማድረግ ለ ችግሩ መፍትሄ
የ ሚሏቸውን አ ማራጮች እ ንዲያ ቀር ቡና ከፈጻ ሚ አ ካላት ጋር በ ማና በብ ውጤት
ሊያ መጣ በ ሚችል መልኩ ይሠራል። በዘ መቻ መልኩ አመትን እ የ ጠበ ቅን ለ አ ንድ
ጊዜ ሳ ይሆን ወጥነ ት ባ ለው መልኩ ከከተማ መስተዳድሩና በሥሩ ከሚገ ኙ ዘ ርፉ
የ ሚመለ ከታቸው ክፍሎች ጋር ተባ ብረ ን የ ምንሠራበትን አቅጣጫ ያ ስቀመጥን
ሲሆን ዩኒ ቨርሲቲው ውስ ጥ ያለ ውን ከፍተኛ የ ሠው ኃይል ለ መጠቀምም ከከተማ
መስ ተዳድሩ እስ ከ ቀበሌ ድረ ስ ያ ሉ አደረጃጀቶችን መሠረ ት በ ማድረግ ሰፊ
የ ሥራ ግን ኙነ ት ለማድረ ግ ታስ ቧል። ይህን እቅድም እ ውን ለ ማድረ ግ የ ከተማ
መስ ተዳድሩ
ድርሻ
ከፍተኛ
በመሆኑ
መልካም ትብብሩን
በመጠቀም
ዩ ኒ ቨር ሲቲያ ችን ን ና
ከተማችንን
በማስ ተሳ ሰር
ባ ህር
ዳር
ከተማችን
የ ዩ ኒ ቨር ሲቲ ከተማ ሆና እ ንድትቀጥል ያ ለ ውን ከፍተኛ ፍላ ጎ ት እ ውን
ለ ማድረ ግ ተባብረ ን እን ሠራለ ን ።
የ ዩ ኒ ቨር ሲቲያችን ና
የ ከተማችን ን
ማህበ ረሰ ብ
ለ ነ ዋሪ ዎቿ ንጹህ ና ተስ ማሚ እ ናደርጋታለን !
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በ ማስ ተባበ ር

ከተማችንን

1.2 የ ቆሻሻ አያ ያዝና አ ወጋገ ድ ስ ርዓት ቀን ማክበ ር ለምን
አ ስ ፈለ ገ ?
ጌ ታቸው ፍስሐ(ዶ/ር)*

በ አ ሁኑ ጊዜ የ አ ካባቢ ጽዳት ጉድለ ት ጉዳይ በጤናና በ ተፈጥሮ ሃብት ላይ
የ ሚያደር ሰው ችግር እ የ ገ ዘፈ መጥቷል፡ ፡ በ ተለ ይም እን ደኛ ባ ሉ አ ዳጊ
አ ገ ሮች ችግሩ እ ጅግ አ ሳሳ ቢ ሆኗ ል፡ ፡ ቆሻ ሻ ን በ የ ሜዳው ያለ ገ ደብ መድፋትና
አ ካባቢን መበ ከል ህ ብረ ተሰ ቡን ለ ተለ ያ ዩ የ ጤና ችግሮች ከማጋለ ጡም በ ላይ
በ ከርሰ ምድር ከምና ገ ኘው የ መጠጥ ውሃ ም ላ ይ ከፍተኛ ችግር እየ ፈጠረ
ነ ው፡ ፡ ስ ለሆነ ም የ ደረቅ ቆሻሻ አ ወጋገ ድ ስ ር ዓት በ መሰ ረ ታዊነ ት የ አካባ ቢን
ብክለት ለ መቆጣጠር ና ለ ህዝብ ጤና መጠበቅ አ ስፈላ ጊ መሆኑ እየ ጎ ላ መምጣቱ
በ ታዳጊ ሀ ገ ራት ውስ ጥ የ ሚሰ ሩ የ አ ካባ ቢ ብክለት ተቆጣጣሪ ተቋማትን ትኩረት
እ የ ሳበ ነ ው፡ ፡ ሆኖም ግን በ ኢኮኖሚ ኋላ ቀር የ ሆኑ ት ታዳጊ ሀ ገ ራት ደግሞ
የ አ ለባ ቸው የ ኢኮኖሚ አ ቅም ውስ ንነ ት ከፍተኛ ችግር በመሆኑ ተቋማቱ
በ ተፈለ ገ ው መጠን ለ ውጥ ማምጣት አልቻሉም፡ ፡ ይህን ችግር ለመቋቋም
በ መጀመሪ ያ ደረ ጃ ደጉዳዩ ን የ አ ንድ ወገ ን ከማድረ ግ ይልቅ የ ሁሉም ግለ ሰ ብና
ተቋማት እን ዲሆን ግንዛ ቤ
* የ ባህር ዳር ዩ ኒ ቨ ርሲቲ ማህበ ረሰብ አ ገ ልግሎት ዳይሬክተር

በ መፍጠር ፣ የ አ ጭር ና የ ረጅም ጊዜ እ ቅድ በ መንደፍ ለችግሩ አፋጣኝ መፍትሄ
መስ ጠት ያ ስፈልጋል፡ ፡ ይህን ማድረ ግ ደግሞ በጊዜ ለችግሩ መፍትሔ በመስ ጠት
ወደፊት ሊያስ ወጣ የ ሚችለ ውን ከፍተኛ ወጭ በ መቀነ ስና የ ሰ ው ሀይል ፍላ ጎ ትን
በ ማጣጣም ሊፈጠር የ ሚችለ ውን ውስ ብስ ብ ችግር ያስ ወግዳል፡ ፡
በ ተለይ ደግሞ በከተሞች ውስጥ ብክለ ትን ማስ ወገ ድ ማለ ት፣ ከባ ቢ አየ ር ን፣
የ መጠጥ ውሃ እ ና የ መሳ ሰሉትን ን ፁህ ማድረ ግና አ ካባ ቢን ለ ኑሮ ምቹ ማድረግ
ስ ለ ሆነ ሊተኮር በት ይገ ባ ል፡ ፡ ስ ለሆነ ም የ ቆሻ ሻ ማቆሪ ያ ቦታዎችን መድፈን፣
አ ስ ፈላ ጊ ግን ባታዎችን ባግባ ቡ መገ ን ባ ትና ተዛ ማጅ ስ ራዎች መሰ ራት
እ ን ዳለ ባ ቸው ግድ ይላ ል፡ ፡ ይህን ለ ማድረ ግ ደግሞ የ ችግሩን አ ሳሳ ቢነ ት
በ ቦ ታው ተገ ኝቶ መመልከት፣ በ ችግሩ መን ስዔና መፍትሄ ላ ይ መመካከርና
ግን ዛ ቤ ማግኘት አ ስፈላጊ ነ ው፡ ፡ በ መሆኑም ‹‹ባ ህር ዳር ጽዱ፣ ውብና
ለ ኑ ሮ ምቹ ከተማ ትሆና ለ ች›› በሚል መሪ ሀ ሳብ የ ባህ ር ዳር ዩ ኒ ቨር ሲቲ
የ ምርምር ና የ ማህ በረ ሰብ አገ ልግሎት ጽ/ቤት ህዳር 5 ቀን 2006 ዓ.ም
የ አ ንድ ቀን የ መስክ ጉብኝትና የ ውይይት መድረ ክ በማዘጋጀት የ ቆሻሻ
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አ ያ ያዝና አወጋገ ድ ስር ዓት ቀን አ ክብሯል፡ ፡ ከዚህም በመነ ሳት አካባ ቢን
የ ማጽዳትና የ ቆሻ ሻ አወጋገ ድ ስ ራ የ አን ድ ሰ ሞን ተግባር ባ ለ መሆኑ የ ዚህ
መድረክ መነ ሻ አላ ማም ከአ ጋር አ ካላት ጋር ግንኙነ ትን በ መፍጠርና
መተጋገ ዝን በ ማጎ ልበት፣ ባህ ር ዳር ከተማን በ ሚመለ ከት የ ባህ ር ዳር
ዩ ኒ ቨር ሲቲ ከሌሎች ጉዳዩ ከሚመለ ከታቸው ተቋማት ጋር በ መሆን የ መፍትሄ
ሃ ሳ ብ ለማፈላለ ግና አ ካባቢን ዘወትር የ ማጽዳት አዲስ ባ ህል እ ንዲዳብር
ለ ማድረ ግ ነ ው፡ ፡

2.

የ መስ ክ ጉብኝት ውይይት
በ ጉብኝቱ የ ታዩ ቦታዎች

4

ህ ዳር 5/2006 ዓ.ም በ ባህ ርዳር ከተማ በ ተደረገ ው የ መስ ክ ጉብኘት
ተሳ ታፊዎቹ የ ከተማውን ንፅ ህ ናና የ ቆሻ ሻ አ ወጋገ ድ ስ ርዓት በ ስ ፋት
ተመልክተዋል፡ ፡ በመጨረ ሻ ም ከጉብኝቱ የ ተገ ኘውን መረ ጃ መሰ ረ ት በማድረግ
ሰ ፊ ውይይት ከተደረ ገ
በኋላ ተሳታፊዎቹ የ ሚከተለውን አ ስተያ የ ት
አ ቅርበ ዋል፡ ፡
ባ ህ ር ዳር ዩኒ ቨርሲቲን የ ሚመለከት አ ስተያየ ት፤
 የ ባ ህር
ዳር
ዩ ኒ ቨር ሲቲ
በ ከተማውም
ሆነ
በ ገ ጠሩ
የ ሚታወቅበት/የ ሚገ ለ ጽበ ት ሞዴል ስራ ቢኖረው፣
 የ ጥናት ውጤቶች በ ስ ራ ላ ይ ቢውሉ/የ ተግባ ር እን ቅስ ቃሴው ከጥና ትና
ምር ምሩ ጐን ለ ጐን ቢጓ ዝ፣
 ዩ ኒ ቨር ሲቲው በራሱ ግቢዎች ዙሪ ያ የ ሚታዩ የ ብክለትና የ ጽዳት
ጉድለት ቢያ ስተካክልና ለ ሌላ ው አ ርአ ያ ቢሆን ፣
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 በ አ ንድ ዓመት አ ን ድ ቀን ብቻ ሳ ይሆን ቢያ ን ስ በወር አን ድ ቀን
ከፕሬዚዳንት እስ ከ ተማሪ እ ን ደዚህ አ ይነ ት ሥራ ተሳታፊ ቢሆንና
አ ር አያ ነ ቱም ለ ሌሎች ቢደርስ የ ሚሉት ናቸው፡ ፡
መዘ ጋጃ ቤትን በ ሚመለከት
 መዘ ጋጃ ቤቱ ስ ራን ሲያ ቅድ አ ሳታፊ ቢያደርግ፣
 የ ማማከር ስ ራን በ ቅር በ ት በ ሚገ ኙ ባ ለሙያ ዎች ቢያሰ ራ/በ ከተማው ያሉ
ምሁራን ን ቢጠቀም፣
 በ ከተማይቱ ያሉ ግሪ ን ቦ ታዎች በ አግባ ቡ ጥቅም ላ ይ ቢያውላቸው፣
 የ ጀመረ ው የ ኮምፖስት ስ ራ የ ባ ለሙያዎችን ምክር ጨምሮ ቢየ ጠና ክረው፣
 የ ከተማው ቄራ ተጠና ክሮ ህብረ ተሰ ቡ እ ንዲቀጠምበት ቢደረግ፣
 በ መንገ ድ የ ሚዘረ ጉ/ምግብን ም ጨምሮ ለ ምሳ ሌ አ ባይ ድልድይ አ ጠገ ብ
የ ሚሰጣ ምስ ር ለጤናም፣ ለ ገ ጽታችን ም ሆነ ለ ከተማዋ ውበ ት ጥሩ
ስ ላ ልሆነ ቢታሰ ብበት፣
 ወሳ ኝ በ ሆኑ አ ካባ ቢዎች የ መፀ ዳጃ ሽን ት ቤትና የ መሳ ሰ ሉት
አ ገ ልግሎቶች እ ን ዲኖሩ ቢያደር ግ የ ሚሉት አስ ተያየ ቶች ተሰ ጥተዋል፡ ፡
አ ካባቢ ጽዳትን አስ መልክቶ
 የ ሌሎች አገ ሮችን ም ሆነ በ አገ ራችን ያ ሉ መልካም ተሞክሮዎችን
ወስ ደን ከአገ ራችን ሁኔ ታ ጋር በ ማገ ና ዘብ ብንጠቀምበ ት፡ ፡ ለ ምሳሌ
የ ሩዋን ዳን ልምድ ከአ ገ ራቱ ፕሬዚዳን ት እ ስከ ተራው ህ ብረ ተሰብ
በ ወር የ ጽዳት ቀን አለ ው፡ ፡
 የ ጽዳት ስራ በሆያሆዬ ወይም ለ ግብር ይወጣ ሳይሆን ታስ ቦ በት
እ ውነ ተኛ ስ ራ እ ንዲሆን ቢደረ ግ፣
 የ ጽዳት ቀንም ሆነ የ ግንዛ ቤ ስ ራ በታዳጊ ህ ጻና ት ት/ቤቶች
እ ን ዲጀምር የ ተጠናከረ ስ ራ ቢሰራ፣
 ድሪ ም ላ ይትን ም ሆነ ሌሎች በ ጽዳት ስራ ላይ ለተሰማሩ ክፍሎች
ተገ ቢው ድጋፍና ማበ ረታታት ቢደረ ግላ ቸው የ ሚሉት ናቸው፡ ፡
ተቀናጅቶ መስራትን አስ መልክቶ
 መዘ ጋጃ ቤት፣ ባ /ዳር ዩኒ ቨር ሲቲ፣ አ ካባ ቢ ጥበ ቃ፣ ትም/ቢሮና
ሌሎች መን ግስ ታዊ መ/ቤቶች መን ግስ ታዊ ያ ልሆኑ ድር ጅቶች ሲቪል
ሶ ሳ ይቲዎች ተቀና ጅተው ቢሰሩ፣
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 ለ ህ ብረ ተሰቡና ለት/ቤት ተማሪ ዎች የ ታቀደና ተከታታይነ ት ያ ለው
የ ግንዛ ቤ ማስጨበ ጫ ስራ ቢሰ ራ፣
 ባ ለ ድር ሻ አካላት ለ ምሳ ሌ ባ ህ ር ዳር ዩ ኒ ቨር ሲቲው፣ የ ባህ ር ዳር
ከተማ አ ስ ተዳደር ፣ የ አ ካባ ቢ ጥበ ቃ፣ መሬት አስ ተዳደርና አጠቃቀም
ቢሮ የ ድር ሻቸውንና ሃላ ፊነ ታቸውን በመውሰድ ተባ ባ ሪ አ ካላት
በ መለየ ት ወደተግባር ቢገ ቡ፣
 ትልልቅ ድር ጅቶችና የ ማህበ ረሰ ብ ክፍሎች በ ማነ ሳሳ ትና በማስተባ በር
ያ ላ ቸውን አ ቅም ለዚህ ተግባ ር የ ሚያ ውሉበ ት ሁኔ ታ ቢፈጠር ፣
 በ ተጨማሪም መንግስ ታዊ ያ ልሆኑ ድርጅቶች (NGO) የ ህብረተሰ ቡን
ግን ዛ ቤ ከማሳ ደግ አኳያ የ ሙያ ድጋፍ በመስጠት በ ብድርና በ መሳ ሰ ሉት
ለ ማገ ዝ እ ንደ ድልድይ ሆነ ው ስ ለሚያገ ና ኙ አ ብሮ ለ መስ ራት ጥረት
ቢደረግ፣
 ከተማዋን ለማጽዳትም ሆነ ምቹ ከተማ ለ ማድረ ግ ለ ተወሰ ኑ አ ካላት
ብቻ መተው አስ ፈላ ጊ ባ ለ መሆኑ አ ን ድ አ ገ ና ኝ (Liason
center) ማዕ ከል የ ሚመሰ ረትበት ሁኔ ታ ቢመቻች የ ተሸ ለ ነ ው፡ ፡
ለ ዚህም አ ን ድ ቀጣይ ስብሰባ የ ሚመለ ከታቸው መ/ቤቶች/ሃ ላፊዎችም
ጭምር ያሉበ ት ቢደረግና ሁኔ ታዎችን ለማመቻቸት ከባ ህ ር ዳር
ዩ ኒ ቨር ሲቲ ዶ/ር
ጌ ታቸው ፍስሐ የ ማህ በረ ሰ ብ አ ገ ልግሎት
ዳይሬክተር፣ ከባህ ር ዳር ከተማ መዘጋጃ ቤት አቶ ዘ ላለ ም ጌታሁን፣
ከጤና ሳይን ስ ኮሌጅ አቶ ወርቁ አ ወቀ ይህ ን ኃላ ፊነ ት እ ንዲወስዱ
በ ማለት ውይይቱ ተፈጽሟል፡ ፡
ከመስክ ጉብኝቱ በመቀጠልም የ አ ካባ ቢ ንፅ ህና ቀንን አ ስመልክቶ
በ ተለያ ዩ ምሁራን የ ተለ ያዩ ጥና ታዊ ጽሁፎች ቀር በዋል፡ ፡ ጽሁፎቹም
ቀጥሎ ለ ንባ ብ ቀርበ ዋል፡ ፡
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Research papers

3.1 Solid waste management by using geographic
information system (GIS) and remote sensing:
The case of Bahir Dar Tow n

Tirusew Ayishshim & Amare Sewnet
(PhD) *

Introduction
Bahir Dar is capital of Amhara Region. In 2002 it was awarded
the UNESCO Cities for Peace Prize for addressing the challenges
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of rapid urbanization’. By 2007 Census (CSA), Bahir Dar has
total population of 221,991 and Bahir Dar is one of the fastest
growing urban centers in Ethiopia.
* from African jornal of Enviromental Science & Technology,vol.7:11, 2013.

Fig1 map of Bahir Dar town
Bahir Dar is one of leading tourist destinations in Ethiopia, with a
variety of attractions in the nearby Lake Tana and Blue Nile River.
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Fig2. some tourist sites around Bahir Dar
Waste is a material discharged and discarded from each stage of
daily human life activities.Waste has adverse impacts on human
health and the environment (Bringi, 2007). Solid wastes include the
leaves/ twinges, food remnants, paper/cartons, textile materials,
bones, ash/dust/stones, dead animals, human and animal excreta,
construction and demolishing debris, biomedical debris, household
hardware (electrical appliances, etc. Increasing population, rapid
economic growth and the rise in community living standards
accelerate solid waste generation. Solid waste disposing is an
important part of waste management system. It minimizes
environmental pollution and health problems. However, most solid
waste disposal sites are not appropriate. These wastes are suitable for
the incubation and proliferation of flies, mosquitoes and rodents. The
wastes also contaminate surface and ground water; pollute air,
aesthetic problems, nuisance, and pollution of land and so on. Thus,
locating proper sites for solid waste disposal far from residential
Site visit ing and Research Papers presented on Waste Managemenet Day
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areas and environmental resources is the main issue for the
management of solid waste.
One way to dispose solid waste is to place it on properly designed,
constructed, and managed landfills. However, no such kind of
landfills in most towns of Ethiopia and most People use unsafe solid
waste disposal practices. Similarly, in Bahir Dar town, there are
problems of solid waste disposal sites selection. There are no
standard transfer stations in the city. Institutions and industries
follow their way of removal of waste and the available dumping sites
are not well planned.
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Fig3.Dreamlight’s way of collecting solid waste and open dumping
site.
Applying and integrating GIS and remote sensing techniques to
select the best possible solid wastes dumping is one way of solving
the problem. Multi-criteria evaluation by GIS and remote sensing can
help to arrive at the suitable site. The selection criteria should
consider and combine many variables such as surface water, soil
type, slopes, settlements, groundwater, protected areas, and land use
Site visit ing and Research Papers presented on Waste Managemenet Day
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and road networks. Therefore, the study was aimed at providing
suitable solid waste disposal sites by using GIS and remote sensing
techniques in order to minimize risk of ecological and human health
problem from Bahir Dar.
2. Data sets and analysis
The major data used for this analysis were spot image with a spatial
resolution of 5m, DEM with 30m spatial resolution, and GCP
collected by GPS and topographic maps of the Bahir Dar Town. The
maps were prepared by GIS and remote sensing technique and were
analysis by multi criteria analysis method. The final suitability map
was prepared by overlay analyses on Arc map. The larger the weight,
the more important is the criterion in the overall utility. The weights
were developed by providing a series of pair wise comparisons of the
relative importance of factors to the suitability of pixels for the
activity being evaluated. The factors and their resulting weights were
used as input for the multi criteria evaluation (MCE) module for
weighted linear combination of overlay analysis.
3. Results and Discussion
3.1 Suitability analysis of solid waste dumping site in Bahir Dar
town to River and lake
The farther lands from lake and river banks got more preferences for
solid waste dumping site suitability. In Bahir Dar town, there is a
lake at the northern side, Lake Tana and the River Abbay at
northwestern part. Hence, to maintain the environmental health of
these water sources at least 2000 m buffered distance should be
ringed through straight line calculation. Accordingly, four different
zones were specified considering relative distance from Lake Tana
shore and Abay River (Figures 4 and 5). By considering only the
lake, the deep green shaded area was the most suitable for solid
waste dumping site. Similarly, deep green shaded area was the most
suitable for solid waste dumping site by considering Blue Nile River
(water source in the town).
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Fig4. Reclassified distance from lakeshore line

Fig5. Reclassified distance from river
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3.2 Suitability of land use/land cover

The land cover of the town was analyzed from the SPOT5 image. By
reviewing different literature, it was advisable to select land, which
was occupied by bare and grass lands for solid waste disposal.
Hence, the highest value is given for suitable land class types to solid
waste disposal site selection. The land which is covered by bare and
grass lands account for about 23.9% from the total area (Figure 6).
The grass and bare lands by referring only to the land use criteria
indicated by the yellow color were the most suitab le area for solid
waste dumping site.

Fig6 Reclassified land use and land cover map
3.3 Suitable distance from main roads to solid waste dumping
site
As the general concept, the landfills shall not be located within 2000
m of any major highways, city streets or other transportation routes.
Solid waste dumping site must be located at suitable distance from
roads network in order to facilitate transportation and consequently
to reduce relative costs. It was reclassified as unsuitable road within
500 m, low suitable between distances from 500 to 1000 m. The
distance starting from 1000 up to 1500 was considered as moderate
suitable and highly suitable is distance between 1500-2000 m. The
result indicated that 31.3% from the total buffered distance is highly
14

suitable for solid waste dumping site with the class of value 4 for this
study (Figure 7).

Fig7. Reclassified distance from main road
3.4 Suitable distance from protected areas
The protected area in this study includes churches, mosques, parks
and others. The landfill should not be located in close proximity to
sensitive areas listed above to limit of 3,000 m buffer surrounding. In
the present study, about 29.8% (Figure 8) from the total area were
located at distance of 3000 m form environmentally sensitive area.
This was the most suitable area for solid waste dumping site.

Fig8. Reclassified Distance from Protected Area
Site visit ing and Research Papers presented on Waste Managemenet Day
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3.5 Suitability of slope
This study considered the lower slope more highly suitable than the
land with higher slope. Different research shows that areas with high
slopes will have high risk of pollution and potentially not a good site
for dumping. The majority of the study area falls under the slope
class of 0‐10%, which covers 90.7% of the total study area.
According to Sener et al. (2011) and Leao et al. (2001), the land with
a slope less than 10% is highly suitable for solid waste dumping.
This shows that slope is not a significant criterion for solid waste
dumping site selection in Bahi Dar town (Figure9). This means that
the town is more or less flat in its topography.

Fig9. Reclassified slope
3.6 Suitability of settlements
The safe distances from settlements are determined as 7000 m for
urban centers and 3000 m for rural villages. Like other criteria,
settlement areas were classified according to their suitability. The
study considered the reclassified distances as unsuitable from 0 to
2500 m, less suitable between 2500 and 4500 m, suitable from 4500
to 5500 m and most suitable from 5500 to 7000 m for the urban
areas. And for rural settlement according to Akbari (2011) 3000 m
were put as criteria around the rural settlement. This distance was
16

reclassified as unsuitable, 0 to 500 m, less suitable, 500-1000,
moderate suitable from 1000 to 1500 m and most suitable area from
1500 to 2000 m. The class values were given based on the level of
suitability from the lowest to the most suitable area used at the time
of weighted over lay (Figures 10 and 11). The location of solid waste
sites for rural and urban areas was in opposite direction and required
the other additional information to determine the site.

Fig.10Reclassified distance from urban center

Fig11. Reclassified distance from Rural Settlement Area
Site visit ing and Research Papers presented on Waste Managemenet Day
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3.7 Overlaying and identifying suitable sites
Finally, all the parameters were weighted with their respective
percent of influence and overlay to produce the suitability map.
According to the degree of importance, they have the role of
selecting suitable solid waste dumping site. The final map (Figure
12) has four colors (classes): yellow, green, blue and violet. The
most suitable area for solid waste dumping site is marked by yellow
color shaded (class 4). Out of the total area of the study site, about
11.9% (2528 ha) fall under this category. They are located on south
and south east part of the, far away from settlement and urban center,
and is covered by grass lands.

Fig12. Final suitability map for solid waste dumping
4. Conclusion and recommendation
The analysis has taken land use, slope, water sources, settlement and
transport facilities as determining factor in order to find appropriate
site for solid waste dumping. By this analysis the most suitable sites
were located in southern and south east of the town and are bare and
grass lands. Hence, the capacity to use GIS and remote sensing
18

technology for the effective identification of suitable solid waste
dumping site will minimize the environmental risk and human health
problems. Decision makers and stakeholders in the management of
solid waste should adopt Geographic Information System (GIS) as a
tool in decision making in their everyday operations.
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3.2 WASTE MANAGEMENT EXPERIENCE AND
FUTURE PERSPECTIVES: THE CASE OF
BAHIR DAR CITY
Agimassie A*

What is waste ?
 Unwanted material left over from a production process, or
output which has no marketable value.
 Materials discharged to, deposited in, or emitted to an
environment in such amount or manner that causes a harmful
change.
*Bahir dar University, Biotechnology Research Institute
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Waste Management (WM)
 is the collection, transport, processing, recycling or disposal,
and monitoring of waste materials.
 is generally undertaken
 to reduce their effect on health, on
environment
 to recover resources from it.

 can involve





solid,
liquid,
gaseous or
radioactive substances

Industrial solid waste

Figure industrial solid waste and it’s disposal
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Industrial Solid Waste in Bahir Dar
•

There are 7 major industries in Bahir Dar city. These are:
 textile
 tannery
 leathers
 agro- industries
 Edible oil
 Plastic and
 abattoir.

Rate of waste ??
•
•

The rate and amount of waste generated from each industry
is not clearly stated !!!!
Is there a clear mechanism to manage the wastes generated
from each industries???

Municipal Solid Waste
Approximately 210 million tons
of waste per year

Fig. Municipal solid waste (left) and it’s disposal (right)
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Municipal Solid Waste in Bahr Dar
•
•
•
•

Residential Wastes: generated by households such as organic
wastes, recyclable, non-recyclable, hazardous waste
Commercial wastes (shops, hotels, garages and agricultural
wastes)
Street wastes:
Institutional wastes: Government and non-government
bureaus, School, Universities, colleges, training canters,
churches, mosques etc are waste sources

waste composition

MS waste composition in Bahir Dar in tones
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Generation of MSW Projection for future in Bahir Dar

Wastes in selected areas of B/D
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The effect of lifestyle on solid waste production

Agricultural wastes In B/D
•

Animal and plant leftovers such as carcass, straws, grasses,
trees, etc
 The rate and amount of waste is not yet characterized ??

Present approaches WM
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Recycling rates in Europe

Sustainability of WS
•

Waste Management is sustainable when:
 No or minimal negative impacts to the
Environment
 No polluted sites for posterior
generations
 Treatment without dangerous
emissions
 Positive CO2 – balance
 Social and economic aspects taken into
account

Site visit ing and Research Papers presented on Waste Managemenet Day
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Sustainability of waste management

Application of Biotechnology In waste
management
•

Biotechnology for Agro-Industrial Residues Utilisation as
Substrate
 Production of Organic Acids
 Biofuels
 Protein-Enriched Feed
 Aroma Compounds
 Production of Bioactive Secondary
Metabolites
 Microbial Pigments
 Production of Mushrooms
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Application of Biotechnology
•

Biotechnology in the Environmental cleaning
 Bioremediation
 What are the activities done in the production and application
of enzymes and microorganisms responsible for waste
management ??

How to reach high standards In WM

Site visit ing and Research Papers presented on Waste Managemenet Day
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Benefits of WM

Recommendation
•
•
•
•
•
•

Experience from different countries
Ensure the involvement of Ministry of Health and Ministry of
Environment at all levels
Establish a coordination mechanism and supervision team
that includes representatives from the Universities and partner
agencies
Small scale incinerator design
Applying potential microorganisms for waste treatment and
enzyme production
Constructing cost effective waste treatment plants in the
nearby of each sources of waste
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3.3 Anthropogenic faecal and chemical pollution
impact on ecosystem and public health, Bahir
Dar gulf of Lake Tana, northern Ethiopia
Goraw Goshu 1

Abstract
Human induced faecal and chemical pollution impact on
ecosystem and public health at Bahir Dar Gulf of Lake Tana,
Ethiopia was investigated in the year 2006/2007.Faecal and
chemical pollution levels were significantly increased and
clearly discernible in the Bahir Dar Gulf. The level of faecal
pollution for faecal coli forms, Escherichia coli and Clostridium
perfringens spores ranged from not detectable (n.d.) to log 6.2
CFU, n.d. to log 6.1 CFU and n.d. to log 1.7 CFU per 100 ml,
respectively. A high variation was also observable for the
physicochemical parameters including the spectral absorption
coefficient at 254nm, ammonia, nitrite, nitrate, total dissolved
solids, total suspended solids and pH values. The result
strongly point to the need for a systematic water quality
monitoring of Lake Tana and its potential impact
sources.Periodic monitoring programs to detect faecal and
chemical pollution running over the Lake and its environs are
recommended.
Keywords: microbial pollution, water chemistry, tropical surface water
quality, anthropogenic influence, faecal indicators

1

Bahir dar University, Blu Nile Water Institute: E-mail: gorawha@gmail.com
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INTRODUCTION
Water resources all around the world are under pressure due
to human activities that have resulted into pollution of surface
waters and increasing eutrophication. The primary influence
on ground water quality as well as surface water quality is
often caused by anthropogenic influence. Human activities
have resulted into inputs of gross amounts of sewage,
industrial effluents and numerous other pollutants into water
sources often because it is considered expedient and
economical to have the unwanted material carried away (“out
of sight”) by the flowing water (Wetzel and Likens, 1991).
Water pollution includes contamination with pathogenic
microorganisms, heavy metals, synthetic detergents, oils and
various agrochemical inputs.
Lake Tana´s water resources are of crucial importance serving
multiple purposes and being the largest fresh water body in
Ethiopia. Lake Tana has also been identified as a growth
corridor by the regional government. It receives urban surface
runoffs, industrial and agricultural wastes from the catchment.
Proper monitoring of discharges and analysing the effects on
Lake Tana´s water quality seems to be very essential.
Unfortunately, not much work has been done on water quality
monitoring as far as faecal related microbial and chemical
contamination is concerned.
In Ethiopia, some studies have been conducted regarding
surface water pollution due to human induced impacts. In
South Ethiopia, the physico-chemical characteristics of the Rift
valley lakes have been studied systematically and in much
detail (Kebede et al., 1994; Zinabu et al., 2002). This in contrast
with the North Ethiopian water bodies where information on
physico-chemical and microbial water quality contamination is
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generally scanty (Talling & Talling, 1965; Baxter & Golobitsch,
1970; Wood & Talling, 1988; Kebede et al., 1992;Teshale et al,
2002; Yemenu, 2005). To our knowledge, the present study is
the first attempt in analysing effects of anthropogenic activities
on faecal and chemical pollution levels in the Bahir Dar Gulf as
compared to presumptively low influenced reference sites of
Lake Tana. Although the data set is spatially and temporally
limited, the results are considered timely and rather significant
calling for further detailed and comprehensive investigations.
MATERIALS AND METHODS
Study area
The study was conducted in the southern part of Lake Tana in
the Bahir Dar Gulf area. The Lake Tana region is a region in
the north-western highlands of Ethiopia experiencing changes
in the environmental balance forced partly by climate change,
but mostly by the persistence of unsustainable production and
consumption systems (Teshale et al, 2002). Lake Tana, which is
also the source of the Blue Nile, is the largest lake (3,050 km2 )
in Ethiopia, comprising ca.50 percent of the total freshwater
resources of Ethiopia. It is a shallow lake with a mean depth of
8 m and maximum depth of 14 m. It is situated at 1800 m
above sea level on the basaltic plateau in the north-western
highlands of Ethiopia. Seven large, permanent rivers and ca.
40 small seasonal rivers feed the lake. The lake is characterized
by low nutrient concentrations, relatively high silt
concentrations with loading rate of 8.96 - 14.84 M tons of soil
per year (Yitaferu, 2007) and the trophic status is oligotrophic
to mesotrophic (Wondie et al, 2007; Teshale et al, 2002;
Wudneh, 1998; Nagelkerke, 1997). Its bottom is volcanic basalt
mostly covered with little organic matter (Howel and Allan,
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31

1994) and the BahirDar Gulf and MehalZegie area is also
covered by plant debris. Lake Tana area has warm
temperature climate and have mean annual temperature of
13.5 - 27.7 oC and the mean annual rainfall is about 1500 mm,
of which 54 percent falls in the months of July and August,
when the rainfall can be 250 - 300 mm per month. The seasonal
rains cause the lake level to fluctuate regularly with an
average difference between the minimum, in May-June, and
maximum in September-October of about 1.5 m.
Lake Tana and its adjacent wetlands provide directly and
indirectly a livelihood for more than 500,000 people (Gordon et
al, 2007) and about three millions people live in the catchment.
The population density is high in areas to the northeast and
south of Lake Tana, with the highest in the north and in some
parts of Fogera plain to the east (151 - 200 persons/km2 ), and
about 101 - 150 persons/km2 in the more fertile lowland areas
to the east and south west (Teshale et al, 2002).
In addition to other uses such as cattle watering, recreation
and bathing, the lake is also used as a source of domestic
water, largely by the rural population and by the urban
population (6%). However, the lake is used as a natural waste
basket for dumping industrial, municipal and domestic waste
from Bahir Dar City and its surrounding settlements. Solid
and liquid waste from hotels, homes, regional prison,
Felegehiwot hospital, factories and other installations are
discharged untreated into the lake. This process of pollution is
assisted by the urban runoffs, which are heavy during the
rainy season. There is also agricultural waste input into the
lake system from diffuse sources in the catchment. There has
been gradual increase in the use of agricultural inputs such as
fertilizers and pesticides in the Lake Tana catchment, a
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situation that has increased pollutant loading into the lake
through run-offs and other erosion processes.
The pollution load into the lake has been made worse by the
fast growing urban centres around the lake especially Bahir
Dar City that harbours about 163,000 inhabitants (CSA 2006)
and is currently expanding rapidly, with a lot of new
construction taking place, including on the shore areas of the
lake. The area of the city is approximately 29,855 hectares
(NUPI, 1996). It is a regional administrative capital and a
commercial centre- drawing in migrants from the surrounding
rural areas.
Bahir Dar has no centralized sewerage system and the
majority of the population uses dry pit latrines. About a
quarter of the total households have no other form of sanitary
facilities and use open fields. There is no specific disposal site
of the sewage and it is often disposed directly into agricultural
land to be used as fertilizer. The existing factories discharge
the effluent without any treatment. There is no organized site
for solid waste disposal. The majority of the households in the
town dispose garbage within the compound or into the open
field and on the streets. Over 50% of the households dispose
off on open fields while only approximately 39 % have a sort
of garbage pit. Waste from hotels, bars, restaurants and other
commercial establishments is carried away by carts and
disposed off in some other distant, but residential or
commercial area. There is a general problem of faecal waste
disposal in both the peri-urban areas and the low
socioeconomic setups around the monasteries. Where pit
latrines are available in the peri-urban areas, they are of low
standard.
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Sampling sites
The two reference sites (L8, L7) are found near the out let of
Blue Nile River. The L2 site is possibly the most contaminated
site because it is the site where the regional referral hospital
(Felege Hiwot hospital) releases its effluent. The other
sampling site is L3 where fish production and marketing
enterprises are located and has released quiet a substantial
amount of fish offal. At this location one can expect also
wastes from water birds attracted by the fish offal. The L4 site
is located near Hidar 11 recreational center where one of the
sewerage lines of the city is being directed and one can see
quiet a lot of people washing, bathing and swimming. In L5
near Mango Menfesha one can see more or less similar
activities with birds and people who come for recreation. In
addition, Saint George Fishermen association is releasing fish
offal. The last site, L6, receives leachate from solid and liquid
waste released from the prison.
Table 1. GPS reading of sampling sites with a description of
locations
Site
L1
L2
L3

Northing
00 0 00 ’ 00 ’’
11 037.1’ 66’’
11 036’ 37.1’’
11 036’ 37.3’’

Easting
00 0 00 ’ 00 ’’
37 021.8’ 34’’
37 022’ 24.7’’
37 022’ 40.2’’

L4
L5
L6
L7
L8

11 035’ 56.4’’
11 035’ 47.7’’
11 036’ 21.6’’
11 037’ 28.7’’
11 038’ 05’’

37 023’ 4 ’’
37 02322.5 ’’
37 024’ 5.2 ’’
37 024’ 5.2 ’’
37 024’ 25.5’’
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Relative location
Near Medhanialelm orphanage
Felege Hiwot Refereal Hospital
Ne Near Fish production &
marketing enterprise
Near Hidar 11 recreational center
Near Mango recreational center
Near regional prison
Near Blue Nile river out let
Near Blue Nile river out let

Sampling, laboratory and data analysis
22 water samples from eight sites, six sites on the southern
Gulf of Lake Tana and two sites out of the Gulf (Tab.1) were
collected between October 2006 and February 2007. Water
samples were collected monthly using acid – washed 2 litre
polyethylene bottles for chemical analysis and using
autoclaved glass bottles with butyl rubber stoppers for
microbial analysis based on standard procedures (APHA,
1995).
Presumptive simultaneous detection of total coliforms and E.
coli was done by membrane filtration technique using CCA
(Byamukama et al., 2005). Faecal Coliforms detection was done
by mFC media. Clostridium perfringens spores were detected by
a new CCP agar according to Manafi and Sigma-Aldrich
license. Pasteurisation and incubation were performed as
described in Byamukama (2005). HPC media was used for the
detection of standard heterotrophic plate counts (ISO, 6222).
CCA media were amended to select against possible
background bacteria by addition of Cefsulodin (5mg/l, Sigma,
Vienna, Austria) and CCP by Clostridium perfringens
supplement (0.4g/ l; Merck, Darmstadt, Germany) and mFC
by rosollic acid (0.1g/l; Difco, Detroit Michigan).
About 10 well-isolated presumptive CP colonies from CCP
were randomly selected and sub-cultured in the respective
selective media and characterized by the rapid ID 32 A
biochemical test (BioMerieux Sa, Marcy I’ Etoile, France)
according to the manufacturer’s instructions.
pH was measured with coupled pH/mV/Meter (Model CE
370 pH meter 01186, EU). Electrical conductivity and TDS
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were measured with Cond/TDS meter (Model CE 470 Cond
Meter 01189).TSS was determined by gravimetric techniques
(APHA, 1995). SAK 254nm was measured according to (Matsche
and Stumwohrer, 1996).Analyses of ammonia, nitrite and
nitrate samples were done immediately after collection with a
mobile water analysis kit (Wagtech international, Palintest
transmittance display photometer 5000, Palintest Ltd., UK).
All statistical analysis was done with the statistical package for
social sciences, SPSS for windows, version 12 (SPSS Inc;
Chicago, Illinois). Differences among the sampling sites were
tested with the non-parametric Kruskal – Wallis H tests,
whereas the non-parametric Mann -Whitney U tests was used
for pair wise comparisons of sites.

RESULTS
Faecal pollution
The minimum, maximum, median and percentage occurrence
of microbial parameters at the investigated sites for pooled
data are shown in Table 2. Total coliforms (TC), Faecal
coliforms (FC), Escherichia coli (EC) and Clostridium perfringens
(CP) were respectively detected in 100, 86, 82 and 90% of all
sampling sites analyzed throughout the sampling period. TC
had the highest and EC had the lowest pooled median counts
in all sites (Table 2). The maximum concentrations of TC, FC,
EC and CP were observed at L2 site and the minimum was
observed at the two reference sites (L7, L8) except for TC
which showed the lowest at L1 site (Fig. 2). At the reference
sites EC and CP could not be detected. TC, FC, EC and CP had
a concentration range of log 2.4 to log 6.3 CFU, not detectable
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(n.d.) to log 6.2 CFU, n.d. to log 6.1 CFU and n.d. to log 4.0
CFU per 100 ml, respectively. In terms of TC and FC, there
was no significant difference between reference and impacted
sites (P > 0.05, n = 22, Mann Whitney U test). Unlike TC and
FC, there was a significant difference in concentration of E. coli
and CP per 100ml between impacted and reference sites (p <
0.05, n = 20).
Level of microbial saprobity
Standard heterotrophic plate count (HPC) which is an
indicator of the presence of easily biodegradable organic
matter (saprobity) was also investigated at all sites. The pooled
median value was log 2.3 CFU per ml. The highest HPC was
observed in L2 site and ranged from log 1.1 up to log 4 CFU
per ml. The minimum HPC (log 1.1 CFU per ml) was detected
at L7 site. The maximum HPC detected in samples from
impacted sites was log 4 CFU per ml. The median HPC values
of impacted and reference stations were log 1.96 and log 1.9
per ml, respectively. In sharp contrast to faecal indicators,
there was no significant difference among different impacted
sites (Mann Whitney U test, P > 0.05, n = 20).
Table 2. Levels of faecal indicators (log CFU / 100 ml), HPC
(log CFU / 1 ml). n.d. refers to non detectable (n = 22).
Statistic
Maximum
Minimum
Median
% Occurrence

TC
6.3
2.4
3.1
100

FC
6.2
n.d.
1.4
86

E. coli
6.1
n.d.
1.3
82

CP
4
n.d.
1.6
90

HPC
4
1.1
2.3
100
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Figure 2. Abundance of total coliforms (TC), faecal coliforms
(FC), Escherichia coli (EC), Clostridium perfringens spores
(CP) in log (CFU /100 ml) and standard heterotrophic plate
count (HPC) in log (CFU /1 ml) for sampling sites. The error
bars indicate the maximum and minimum values. At the
reference sites (LR) including L7 and L8 Escherichia coli and
Clostridium perfringens spores were not detectable during the
investigation period.
Biochemical tests and identification of presumptive CP
spores and E. coli
The result of rapid id 32A (Table 3) showed that only 5.8 % of
the colonies randomly selected from CCP were false CP
assays. The indole test for CP from CCP gave an estimated
error of 1.4%. The indole test for E. coli from CCA gave only an
estimated error of 3 % (Table 3).
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Table 3. Biochemical test results for CP and E. coli randomly
isolated from CCP and CCA plates
Microbial Parameter

Biochemical
Test

Clostridium Perfringens(CCP )

Rapid ID 32 A (
n = 10 )
Indole Test ( n =
25 )
Indole Test ( n =
60 )

Clostridium Perfringens (CCP)
E. coli ( CCA )

Correctly
identified (
%)
94.2
98.6
97.0

Physicochemical parameter
The minimum, maximum, median and mean concentrations of
physicochemical parameters for pooled data in the
investigated sites are shown in Table 4. There was a significant
difference between the reference and impacted sites in terms
of pH, TDS, TSS, SAK 254 nm (P < 0.05, n = 22, Kruskal Wallis
test). L2, the most impacted site showed significant difference
from the reference sites (L7 and L8) in terms of DO, Con, pH,
NH3 , TDS and TSS and SAK 254 (P<0.05, n = 22, Mann Whitney
U test). L4, L5, L8 did not show significant differences from L7
in any of the chemical parameters. L3 and L6 showed
significant difference from L7 only in terms of pH and TSS.
The maximum values of DO and pH were observed in
reference and L5 sites respectively. The minimum values of
DO and pH were observed in L2 (impacted) site. The
minimum values of SAK 254nm, TSS, TDS and ammonia were
noted in reference sites.
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Table 4. Concentrations and standard errors of physico
chemical parameters of pooled data (n = 22).
SAK
254

(m
1)
8.2
48.0
16.9
20

NH3
(mgl1)
ND
12
0.66
1.99

NO2
(mgll)
ND
0.366
0.039
0.051

2.28

0.74

0.015 0.22

nm
-

Statistic
Minimum
Maximum
Median
Mean
Std. Error
of Mean

NO3
(mgll )
ND
3.6
1.630
1.48

TSS
TDS (mgl(PPT) l)
0.04
1
0.42
34
0.07
9.5
0.10
11.41

EC
pH (µS
(-)
Cm-1 )
6.8 130
9.0 1200
8.15 140
7.98 293

0.02

0.14 67.1

1.93

The presence of cyanobacterial hepatotoxins – microcystins
The presence of microcystins in Tana Lake in the first stage
was determined using the ELISA screening assay, in which
significant concentrations of microcystins (1.34 µg/l),
exceeding the limit value for drinking water (1 µg/l),
suggested by World Health Organization (WHO, 2006), was
detected in the dry season (November 2009). In samples
collected during the rainy season there was a small amount of
microcystins (0.23 µg/l) (Table 2).
Further quantitative and qualitative analysis of microcystins
using analytical HPLC confirmed high hepatotoxins
concentration in a sample taken during the dry season (2009),
where this value (2.65 µg/l) also confirmed exceeding the first
stage of a threat to recreation (≥ 2 µg/l) according to WHO
guidelines (2003).
Table 5 Toxic cyanobacteria found in Tana Lake. n.d. - not
detected, possibly results were caused by the difficult conditions for
storage and transport of samples; n.d.* - not detected, the result

40

could be caused by very small amounts of cyanobacteria, including
toxigenic strains.
Sampli
ng date

Cyanobact
erial
species

Cyanob
acterial
biomas
s

Microcystins
producing
cyanobacteri
a

Chll a

Gen
e
mcy
E

Microcys
tins
[µg/l]
ELISA

Microcystins [µg/l]
HPLC

mg/l

mg/l

µg/l

(405
bp)

Total

M
C
R
R

MC
-YR

MC
-LR

O
th
er

T
o
t
a
l

2
.
6
5

21.11.2
009

Microcysti
s
aeruginosa
,
Microcysti
s
wesenbergi
i

188.18

187.69

50.46

+

1.34

0
.
7
4

n.d.

0.8
5

1.
0
6

16.06.2
010

Microcysti
s
wesenbergi
i

0.01

0.00

4.49

+

0.60

n
.
d
.

n.d.

n.d.

n.
d.

30.06.2
010

Microcysti
s
wesenbergi
i

0.02

0.00

9.93

n.d.*

0.04

n
.
d
.

n.d.

n.d.

n.
d.

15.08.2
010

Microcysti
s
aeruginosa
Microcysti
s
wesenbergi
i
Pseudoana
beana sp.

4.98

4.03

10.07

+

0.04

n
.
d
.

n.d.

n.d.

n.
d.

30.08.2
010

Microcysti
s
aeruginosa
Microcysti
s
wesenbergi
i

0.6

0.56

8.54

+

0.23

n
.
d
.

n.d.

n.d.

n.
d.
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Source: Ilona etal., 2010
Available phosphorous concentration of Lake Tana bottom
Sediment

Figure 3. Spatial patterns in available phosphorous (mg/l) in
the Lake Tana sediment, Ethiopia.
DISCUSSION
There are major efforts by international as well as national
development programs to achieve goal of environmental
sustainability targeting among others to integrate the
principles of sustainable development into country policies
and programs and reverse the loss and degradation of
environmental resources (UNFPA, 2003). WHO and agencies
such as UNICEF have also put in place various initiatives
aimed at reducing water and sanitation related diseases
especially in the “under-5-years” age category where the
mortality is highest. At national level, Ethiopia has also
adopted five most relevant laws and regulations in the period
1997 to 2002. These include among others, the environmental
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policy of Ethiopia that was approved in April 1997 and
constitutes eleven sectoral and cross-sectoral policy elements.
Its overall policy goal is to improve and enhance the health
and quality of life of all Ethiopians, and to promote sustainable
social and economic development through the sound
management and use of natural, human-made and cultural
resources and the environment as a whole so as to meet the
needs of the present generation without compromising the
ability of future generation to meet their own needs.
Despite the above efforts and yet significant progress in
achieving these goals was made, water resources all over the
world are increasingly under pressure. Eutrophication, water
borne diseases, shortage of water and adequate sanitation are
still a major challenge to many developing countries.
Anthropogenic faecal pollution impacts and Saprobity levels
The data from this study remarkably indicate the high impact
potential of anthropogenic faecal sources on receiving
southern Gulf of Lake Tana. All sites from the Bahir Dar Gulf
showed faecal indicator levels in excess to the reference sites of
Lake Tana, near Mehal Zegie (p < 0.05, n = 22, Kruskal
Wallias) highlighting the anthropogenic influence in and
around the Gulf area. Both, vegetative Escherichia coli (EC) and
Clostridium perfringens spores (CP) revealed this sharp contrast
between reference sites (non detectable indicators) versus
potentially impacted sites ( log 1 CFU to ≤ log 6 CFU per
100ml). These clear differences were not reflected by observed
levels of total coliforms (TC) and faecal coliforms (FC).
However, this is not unexpected as TC and FC are known –
especially for tropical countries – to show far lower specificity
levels for faecal pollution as compared to EC and CP. The
observed TC and FC levels at the reference sites are thus
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probably naturally occurring population in the lake habitat
without being highly indicative for faecal pollution. Excessive
levels of faecal pollution - concentrations up to equivalents
found in 10-fold diluted raw sewage - were revealed at site L2
site where the effluent of Felege Hiwot hospital is
approaching. These high concentrations at L2 are in agreement
with previous work which determined TC and FC using most
probable number technique and lauryl sulphate broth
(Personal communication). Slightly higher densities of TC, FC,
EC were recorded in Uganda and Kenya though water
samples were taken directly from sewage treatment plant
effluent (Byamukama et al., 2000 and Evison and James, 1973)
and are thus in good agreement. Interestingly, EC and FC
levels found at stations L3 to L6 revealed – although at least
100-fold higher as compared to the reference sites L7/L8 - only
moderate faecal pollution levels (i.e.  log 3 CFU per 100ml).
As compared to L2, higher faecal pollution levels would have
been expected as significant faecal input in these locations is
apparently received from anthropogenic sources. In this
respect, CP spores (a very conservative and stable fecal
pollution tracer without any significant die-off) apparently
followed these expectations showing increased concentrations
as compared to EC (up to ≥ log 2 CFU per 100ml) pointing to
permanent fecal input events in the past. In general, expected
ratios of EC to CP in fresh sewage are in the range of 100:1 (as
seen in L2) as in contrast to EC to CP ratios found at L3 to L6
(these were often inverted and < 1). However, as the current
data set is not covering the spatial and temporal variations at
these sites more data are urgently needed to draw a more
conclusive picture. However, apart from these uncertainties,
clear and significant anthropogenic faecal pollution influence
was evident at the Gulf locations as compared to the reference
locations.
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It should be highlighted that the applied methods for EC and
CP determinations were apparently very well working. The
specificity levels for the detection of EC and CP were between
94% and 99% as determined by the advanced biochemical
characterization procedures. The methods can thus be
recommended to be applied for faecal pollution analysis in
this high altitude tropical country of Eastern Africa in further
studies.
Chemo-physical water quality and faecal pollution impact
A combination of parameters was used to characterize the
basic chemo-physical water quality and to identify potential
sewage associated chemical pollution. For this purpose nitrate,
nitrite and ammonia were mainly used to quantify nitrogen
based pollution as high ammonia concentrations are likely
derived from sewage organics as well as urine degradation. In
addition, the SAK 254 nm was used to indicate organic pollution
in surface and wastewater (Matsche and Stumwöhrer, 1996).
Generally, the level of chemical pollution in impacted station
was also (as compared to microbial pollution) significantly
higher than at the reference station (p < 0.05, n = 22, Mann
Uthny U test). Impacted sites had significantly higher values
of TDS, TSS, and SAK254nm and lower values of pH and
dissolved oxygen (DO). Among impacted sites, L2 receiving
effluent of the hospital, was the most contaminated site with
maximum values of SAK254nm, TSS, TDS and ammonia and
minimum values of DO and pH. These findings are also in
agreement with previous work (Yemenu, 2005) that used a
summation parameter - the BOD5 - to measure organic
pollution in this work. In the herein presented work we used
SAK254 to rapidly quantify the relative level of dissolved
organic carbon (DOC) with aromatic structures. Amongst
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DOC most organic species are expected to be not easily
biodegradable and contain chemical structures that have a
characteristic UV absorption. In Nijoro river system, Kenya
similar values of SAK 254 (26 m-1 ) were found in areas where
erosion channels were formed, solid waste were dumped, or
grazing activities were going on (Tropical limnology course,
2005). In effluents of 13 different waste water treatment plants
of Austria, SAK 254 values ranging from 11.1 to 58.1m-1 (mean
values of 21.0 m-1 ) were also reported (Matsche and
Stumwöhrer, 1996).In SAK254 values of 40m-1 , mean COD
values of 40 mg/l and maximum COD of 90 mg/l can be
guaranteed. Since SAK 254 values of 40m-1 for many countries
are the limit values for treated effluent quality, maximum
SAK254 values of 48 m-1 noted in L2 could be taken as clearly
out of the limit values.
Significantly higher values for TDS and TSS were also
recorded at impacted sites reported by previous works
(Wondie et al, 2007).As explained before, both the impacted as
well as the reference sites are all in the same geological regions
not owing to differences in the solubility of minerals. Higher
concentrations of TDS in the impacted water are thus likely
originating from sewage, urban runoff and industrial
wastewater. The electrical conductivity of waters from the
reference sites never exceeded 1000 µS Cm -1 , in contrast
significantly higher values of (1200 µS Cm -1 ) was observed in
the impacted sites especially at L2. Electrical Conductivity is
sensitive to variations in dissolved solids, mostly mineral salts
and it is related to the concentrations of total dissolved solids
and major ions. Electrical conductivity can easily be measured
and is thus used for establishing pollution impact zones, e.g.
around an effluent discharge, or the extent of influence of runoff waters (APHA, 1995).
46

Unlike higher values of TSS, TDS, conductivity, SAK 254 and
ammonia, which generally showed presence of pollution at
impacted sites, the values of pH and DO were lower at the
Gulf sites as compared to the reference sites supporting the
fact the impacted sites did receive organic and inorganic loads
that consume oxygen from the system(APHA, 1995).
CONCLUSIONS AND RECOMMENDATIONS
Although only a limited data set in terms of time and space
could be established, it became quite clear that anthropogenic
activities are significantly influencing water quality in and
around the Bahir Dar Gulf of Lake Tana as compared to the
open reference sites. This was evidently shown by a set of
multiple faecal indicators, by sabrobity determination using
HPC, and by chemical water quality and pollution indicators.
The presence of toxigenic cyano bacteria exceeding the WHO
standard even for recreation and high available phosphorous
concentration in lake sediment the also discern the nutrient
loads from antropogenic activities. Especially L2 remarkably
showed the excessive potential anthropogenic point source
pollution can have on receiving southern Gulf of Lake Tana.
As Lake Tana´s water resources are of crucial importance serving multiple purposes and being the largest fresh water
body in Ethiopia - the following recommendations are given
for further work and sustainable development. It should be
kept in mind that Lake Tana has also been identified as a
growth corridor by the regional government being of special
interest in terms of future developments.
Research and water quality monitoring
The current data set on water quality impacts can only be
considered spatially and temporally limited. However, the
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results impressively demonstrated the potential impacts from
anthropogenic faecal pollution onto the investigated Gulf area.
Results urgently call for further research and continuous data
generation concerning the whole lake area.
Studies on health related faecal pollution should not be limited
to faecal pollution monitoring programs but should – in the
long run - also encompass microbial risk assessment as well as
epidemiological studies. Only integrated monitoring programs
will have the power to clearly elucidate impacts of the lake
water quality on public health status of the local communities
(washing irrigation, drinking water production, fishing,
recreation, etc.). Furthermore, those data will guide proper
management measures (e.g. amount of water treatment
needed) accordingly to acceptable health risk levels.
As a first immediate step in establishing good knowledge on
the general situation of faecal pollution impacts on Lake Tana
simple monitoring programs based on a good and practical
selection of robust microbial faecal indictors and basic
chemical parameters are urgently needed. The programs
should account for the potential spatial and temporal
variations observed during the season. Thus, monitoring
programs should also be guided by hydrological expertise
including event based diffuse pollution sources (e.g. surface
runoff during rainy season). In this respect, vegetative E. coli
and CP spores determination apparently proves a feasible
approach for efficient recovery of information on the extent of
microbial fecal pollution of the lake (cf. Byamukama et al,
2005). However, further basic research is also needed in this
regard.
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Immediate management and policy implications
Accordingly to the high contamination potential of sewage
(e.g. compare water quality data form sites L2) illegal and
unsanitary waste disposal systems should not be practiced and
each point source of pollution should control and treat its
waste for example by waste stabilization ponds or engineered
wetlands.
The environmental and water policies should be implemented
and effluent standards and enforcement mechanisms should
be established. The respective municipalities should control
point source wastes before released into to the lake.
Environmental Impact Assessment (EIA) as a tool should be
practiced before any development project is implemented to
compromise development and environment.
Create public awareness at all levels regarding environmental
health and provide feedback to the policy makers on the
pollution status of the water resource
Sustainable development in the long run
An integrated water shed management should be
implemented for the lake and its surrounding environment.
This has to include development plans for improving
sustainable sanitation and disposal of sewage.
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3.4 Conditions for Success to improve the ygiene
and sanitation of Bahir Dar City and its
urrounding
Worku Awoke*

Introduction
Since the beginning human kind has been generating waste and with
the progress of civilization the waste became of more complex nature
[1]. Worldwide lack of sanitation is a serious health risk, affecting
billions of people around the world, particularly the poor and
disadvantaged of people around the world [2 & 3]. Lack of sanitation
facilities compels people to practice open defecation and this
increases the risk of transmission of diseases [4]. About 1.8 million
people die every year due to diarrheal diseases, and children under
the age of 5 years account for 90% of diarrheal deaths. Moreover,
88% of diarrheal diseases are attributed to unsafe water supply,
inadequate sanitation, and poor hygiene [5]. In order to avoid the
associated health risks, an integrated waste management is
mandatory. Waste management is the collection, transport,
processing or disposal of waste materials, usually ones produced by
*Bahir Dar University, College of medicine and health sciences, assistant rofessor
of Epidemiology
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human activity, in an effort to reduce their effect on human health [6
& 7].

Impacts of poor sanitations
Health impacts
In Ethiopia, About 80% of diseases are related to poor sanitation and
unsafe water supply [8]. Though progress was made in reducing
child mortality from 123 deaths of under five years of children per
1,000 live births in year 2005 [9] to 88 deaths per 1,000 live births in
year 2011 [10], children in the country still suffer from diarrheal
diseases, respiratory problems, and malnutrition. According to
Ethiopian demographic and health survey, the two week prevalence
of diarrheal diseases was 13% among of children under five years of
age [10].
In Bahir Dar according to the reports from the city administration
health office, diseases related to poor hygiene and sanitations
accounts the first ten top leading causes or morbidity. With regard to
waste management of the city, there were improvements after
outsourcing the solid waste collection and disposal to the private
sector (Dream Light). However still there are many gaps, like solid
waste management at household level and final solid waste disposal
systems. A study done in Bahir Dar showed that about 28% of the
housing units used septic tanks to collect and treat the generated
wastewater and 20% used open fields as a means of human excreta
disposal [11].

Economic impacts
Communicable diseases due to poor sanitation are also the major
economical problem. According to the world back study the result
showed that 18 African countries were losing about US$ 5.5 billion
every year due to poor sanitation. Costs of poor sanitation were
sharing about 1 to 2 % of the national GDP, in Kenya –$ 324 million
54

USD (0.9%) GDP, Ghana- $ 290 Million USD (1.6%) GDP, Nigeria
- $3 Billion USD (1.3%) GDP, Niger-$ 148 million USD (2.4%)
GDP and Liberia- $17.5 million USD (2.0%) GDP [12]. The cost for
poor sanitation in Bahir Dar city is raised for discussion and needs
further analysis. And its impact on Scholl attendance due to illness
and lack of sanitation and tourism has to be considered.

Factors associated with poor sanitation?
According to WHO report, Lack of priority given to the sector Lack
of financial resources, Lack of sustainability of water supply and
sanitation services, Poor hygiene behaviours, and Inadequate
sanitation in public places like schools are some of the factors for
poor sanitation. In developing countries, municipalities spend 20-50
% of their available recurrent budget on solid waste management.
And 30-60 % of all the urban solid wastes is uncollected and less
than 50 % of the population is served. In some cases, 80 % of the
collection and transport equipment is out of service, in need of repair
or maintenance.
What about the cost for solid waste manage ment in Bahir Dar
municipality? (Question for discussion)

The Sanitation Vision for Ethiopia
By considering the main health problem in Ethiopia, the sanitation
vision was established having 100% adoption of improved
(household and institutional) sanitation and hygiene by each
community which will contribute to better health, a safer, cleaner
environment, and the socio-economic development of the country.
Creating enabling framework, sanitation and hygiene promotion and
appropriate technology solution were considered as a strategy to
achieve the national sanitation vision [13]. Though there was some
improvement with the hygiene and sanitation condition of Bahir Dar
City, still 100 % of the national sanitation vision was not achieved.
Site visit ing and Research Papers presented on Waste Managemenet Day
55

Therefore the following were forwarded to improve the sanitation
and hygiene condition of Bahir Dar City.

The way forwarded to improve sanitary
condition of Bahir Dar City
1. Awareness creation-Using the local media
2. Community participation at different level
3. Considering Religious centers , schools and higher
institutions as potential areas for change the hygiene
and sanitation improvement of the city
4. Research should be done by Bahir Dar University on
the following areas
O Identifying the existing gaps
O Capacity building
O appropriate technology
5. Intersectoral collaboration
O Should not be the only responsibility of the
municipality
O Partnership with
O Sister towns/cities
O private sectors NGOs
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3.5 Activities Undertaken By Bahir Dar
Forum for Environment
Shewit G/Medhin*

Activities
Certificate of registration and license
Identification of highly polluted areas
Action plan for the following issues:
Preliminary assessment on environmental problems
in Bahir Dar area
Strengthening the capacity of environmental clubs in
five high school or preparatory schools
Awareness creation about environmental problems for
local community
Proposal development
Discussion with members
One day solid waste cleaning campaign

Solid waste cleaning campaign on the walkway
from Alma Building to Tana Hotel
•
•
•

Lake Tana is the largest lake in Ethiopia, consisting half of
the freshwater in the country
The lake has an area of about 3600 km2 and an average depth
of 8 m and maximum depth of 14 m.
The seven big perennial rivers flow into Lake Tana are:
• Arno-Garno
• Dirma
• Gelda
• Gelgel Abay
• Gumara
• Rib
• Megech

*Bahir Dar University, faculty of Agriculture Lecturer.
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It is a home for three commercially important fish families:
• Cichlidae
• Clariidae
• Cyprinidae

Besides, it provides plenty of nursery and
breeding grounds to many birds and other
aquatic species.
The shore area of the lake is covered with
beautiful wetland ecosystems

However, due to different human activities:
The lake area is reduced from 3600k2 to 3200k2
Depth is reduced from 14m to ????
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perennial rive rs are becoming seasonal

Fish abundance is reduced significantly, especially
Labeobarbus species by >75% in number
Wetlands are converted to farming land or other
infrastructures

What should we have to do?
Governmental organization like BDU and non-governmental
organization like Forum for Environment should actively
participated in:
Awareness creation
Conducting research
Suggesting management options to policy makers
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That is why FfE is undertaking these activities

3.6 የ ደረ ቅ ቆሻሻ አያያ ዝ፣ አጠቃቀምና አወጋገ ድ ሥርዓት
በባህር ዳር ከተማ ያሉ መልካም ተሞክሮዎች
አ/ብክ/መ አካባቢ ጥበቃ፣ መሬት አስተዳደርና አጠቃቀም ቢሮ*
አቅራቢ፡ ትዕ ግስት ዓለማየ ሁ*

መግቢያ
ቆሻ ሻ በ አ ግባ ቡ ካለ ተያ ዘና ካልተወገ ደ አ ካባቢያዊ፣ ማህ በራዊና ኢኮኖሚያዊ
ችግሮችን ይፈጥራል:: በሀ ገ ራችን
ብሎም በ ክልላ ችን ባ ሉ ከተሞች የ ቆሻሻ
ክምር ማየ ት እየ ተለ መደ የ መጣ ጉዳይ ነ ው፡ ፡ የ መን ገ ድ ግራና ቀኝ፣ የ ውሃ
መውረጃ ቦዮች፣ ወንዞ ች ፣ አደባ ባዮች… እን ደህ ጋዊ የ ቆሻ ሻ ማጠራቀሚያ
/መድፊያ / ቦ ታ ተወስደው እ የ ተከማቸባ ቸው ይገ ኛሉ፡ ፡ ይህ ተግባር ደግሞ
በ ሰ ውና

*የ አ /ብክ /መ አ ካባ ቢ ጥበቃ፣ መሬት አ ስ ተዳደርና አ ጠቃቀም
አ ለማየ ሁ::

ቢሮ፣ አ ቅራቢ ትዕ ግስ ት

በ እ ንስ ሳ ጤና ላ ይ ችግር ከማስከተል አልፎ የ ድህ ነ ታችን /የ ከተሞች መጥፎ
ገ ፅ ታ/ማሳያ እ የ ሆነ መጥቷል፡ ፡ ከተሞች ንፁህ ፣ አረ ን ጋዴና ለ ነ ዋሪዎች ምቹ
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መሆን የ ከተሞች እድገ ት ማሳ ያ ነ ው፡ ፡ በተወሰኑ ከተሞች የ ቆሻሻ
አ ወጋገ ድን ስር ዓት ለማስ ያዝ ጅምር ስ ራዎች አ ሉ፡ ፡

የ ባህር ዳር

ከተማ የ ቆሻ ሻ ማስወገ ጃ ገ ፅ ታ

ቆሻሻ ማለት ምን ማለት ነ ው?
ቆሻ ሻ ማለ ት አ ንድን የ ተፈጥሮ ወይን ም ስ ው ሰ ራሽ ሃብት ጠቀሜታ ላይ
በ ማዋል ሂደት ውስጥ አ ላሰ ፈላ ጊ ሆኖ የ ሚፈጠር ነ ው፡ ፡ ይሁን እ ን ጅ በ አ ንድ
የ ተጠቃሚ ክፍል ቆሻሻ ተብሎ የ ተሰ የ መው ለ ሌላ ው ተፈላ ጊ ጥሬ እ ቃ ሆኖ
ሊወሰድ ይችላል /ስ ራ ላ ይ ሊውል/ ይችላ ል፡ ፡

የ ቆሻሻ መፈጠሪያ ምክን ያቶች
•
•
•

የ ህ ዝብ ቁጥር ባ ለተመጣጠነ ሁኔ ታ ማደግ
የ ኢንዱስ ትሪ ው ክፍለ ኢኮኖሚና የ ከተሞች ከመቸውም በ ተለ የ ሁኔ ታ
እ የ ተስ ፋፉ መሄድ
ልቅ የ ተፈጥሮ ሀ ብቶች አ ጠቃቀም ፣ የ ግንዛ ቤ ማነ ስ ወ.ዘ.ተ.ና ቸው

በጥን ቃቄ መያዝ ያለ ባቸው አደገ ኛ ቆሻሻ የ ሚባሉት
•
•
•

ከሆስፒታልና ከክሊኒ ኮች የ ሚወደግ
ከፋብሪ ካና ከሌሎች አካላ ት የ ሚወገ ድ ኬሚካሎች
ከመኖሪ ያ ቤትም ቢሆን የ ሚወገ ድ ፀ ረ ተባ ይ፣ ባ ትሪ ድን ጋይ ፣ ቀለም
የ ሚጠቀሱ ሲሆኑ በሰ ውና በእ ንስ ሳ ት ጤና ላ ይ ከፍተኛ አ ደጋ እና
መር ዛ ማነ ት ባህ ሪ ይ ያላ ቸው ናቸው

ቆሻሻ በአግባቡ ካልተያዘ በአካባቢ ላይ የ ሚያሰከትላቸው ችግሮች
•

በ ሰ ውና በእ ንስ ሳ ት ጤና ላይ ችግር ያ ሰከትላ ሉ፤
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•
•
•
•
•
•
•

የ ዝናብ ውሃ መውረ ጃ ቱቦ ና ቦ ይ በ መዝጋት ፍሳ ሽና ጎ ር ፍ ወደ
መን ገ ድና ሰፈሮች እ ን ዲወጣ ያ ደርጋል፡ ፡ ይህ ም የ ጎ ር ፍ አ ደጋና
መን ገ ድ እን ዲበ ላ ሽ ያደር ጋል
የ ተባይና አ ይጥ መራቢያ ይሆና ል፣
በ ቀላ ሉ በ እሳ ት ሊያያ ዝና አ ደጋ ሊያ ሰከትል ይችላ ል.
የ ከተማ እይታ ውበት ያ በ ላሻ ል፣
የ ቱሪስ ት በ ስህ ብን ይቀን ሳል፣
ሽታ ይፈጥራል፣
የ ተፈጥሮ ሃ ብት መጎ ሳቆል /የ ውሃ መበ ከል፣ የ እ ፅ ዋት መመረዝ፣ የ አ ፈር
ብክለት /ይፈጠራል

ደረቅ ቆሻሻ የ “መ“ህጎ ችን መተግበ ር
ህ ብረተሰ ቡ የ ደረ ቅ ቆሻ ሻ ለ መከላ ከልና ለ ማሰ ወገ ድ መሰ ረታዊ አ ራቱ የ "መ"
ህ ጎ ች መሰረ ት በ ማድገ ር መን ቀሳቀስ ያ ሰፈልጋል፡ ፡
1. መቀነ ስ ፡ - ቆሻ ሻ ን ከምን ጩ መቀነ ስ (የ መድፊያ ቦታ ላይ
የ ሚያመጠውን ጫና ይቀን ሳ ል
2. መልሶ መጠቀም፡ - የ ሚጣለ ውን ቆሻሻ ከውስ ጡ ጠቃሚነ ት ያላ ቸውን
በ ማውጣት በ ቀጥታ /የ ተወሰነ ለውጥ አ ድር ጎ መለሶ መጠቀም
3. መለ ወጥ፡ - ደረቅ ቆሻ ሻን ወደ ሌላ አይነ ት ጠቃሚ ነ ገ ር ለ ውጦ
መጠቀም ፡
4. መቅበር ፡ - በመጨረሻ እ ነ ዚህ ን 3ቱን ከተጠቀምን በ ኃላ የ ቀረ ውን
ማቃጠልና መቅበ ር

የ ደረቅ ቆሻ ሻ አያያ ዝና አ ወጋገ ድ ተሞክሮ በባህርዳር ከተማ
•

የ ፕሮጀክቱ ስም፡ - አረ ን ጋዴ ሪዕ ይ መጀመሪያ ደረ ጃ የ ደረ ቅ ቆሻሻ
አ ያ ያዝና አ ወጋገ ድ ፕሮጀክት

• ዓላ ማ ፡  ህ /ሰቡን ያ ሳተፈ የ መጀመሪያ ደረ ጃ የ ተቀናጀ የ ደረቅ ቆሻ ሻአ ያ ያዝና
አ ወጋገ ድ ስ ርዓት ተግባ ራዊ በ ማድረግ ሞዴል ቀበሌ መፍጠር ና ሌሎች
ቀበ ሌዎች ተሞክሮው ለማሳ የ ት ግብዓት ማግኘት፣
 የ ሥራ ዕ ድል መፍጠር ፣
 ተጨማሪ የ ገ ቢ ማሰገ ኛ ዘ ዴዎችን መፍጠር(የ ከተማ ግብር ና )፣
 በ ስ ልጠና ና በልምድ ልውውጥ የ አቅም ግንባ ታ ስ ራ መስ ራት፣

ማህበሩ
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ትምህር ያቋረጡና ውጤት ያልመጣላ ቸው ሥራ አ ጥ የ ነ በ ሩ 40 አ ባላ ት
የ መሰረ ቱት ነ ው፡ ፡ መስ ራች አ ባላ ቱም መልካም ስነ -ምግባር ና የ ሥራ ፍቅር
የ ነ በራቸው ሲሆኑ ማህበ ሩ ህ ጋዊ ሰውነ ት አግኝታል

ግን ዛ ቤ ማሰ ጨበጫ



አ ወደ ጥናቶች፣
ውይይት (አ ባላ ት በ ቆሻ ሻ አ ሰ ባሰ ብ ላ ይ የ ሚኖራቸው ሚና
ህ ብረተሰ ቡ ለግልጋሎቱ የ ሚከፍለውን በ ጋራ መወያየ ት)

እና

ለአባላት ስልጠና
ስ ለ ተቀናጀ የ ደረቅ ቆሻ ሻ አ ያያ ዝና አወጋገ ድ ስ ርዓት (4 ደረጃዎች )
እ ና ስ ለ ከተማ ግብር ና ግንዛ ቤ እ ንዲኖራቸው የ ተሰ ጠ ስ ልጠና፡ ፡

ልምድ ልውውጥ ማካሄ ድ


በ አ ዲስ አበ ባ ከተማ ፡ -ስለ ደረቅ ቆሻ ሻ አያ ያ ዝና አወጋገ ድ፣ የ ተፈጥሮ
ማዳበሪ ከደረቅ ቆሻ ሻ እ ንዴትእን ደሚዘ ጋጅ…አ ዋሳ ከተማ ላይ ስለ
ላ ና ድ ፊል የ ከተማ ፅ ዳትና ውበት ጉብኝት ተደርጓ ል፡ ፡

የ ፕሮጀክቱ ስኬት
1. ለ አ ባላ ቱ የ ሥራ ዕ ድል መፈጠሩ (500-1500ደመወዝ )
2. አ ባ ላት የ ቁጠባ ባህ ላቸውን አ ዳብረዋል
3. የ ደረቅ ቆሻ ሻን ሰብስቦ ማሰ ወገ ዱ

የ ደረቅ ቆሻ ሻ አወጋገ ድ ሂ ደት
•
-

አ ባ ላቱን በ 2 በ መከፈል
ቤት ለ ቤትና በ ቀበሌው ውስጥ በሚገ ኙ ክፍት ቦ ታዎች ቆሻሻ ን
ይሰ በስ ባ ል፡ ፡ በ ተጨማሪ መን ግስታዊና መን ግስ ታዊ ካልሆኑ
ድር ጀቶች፣ ከሆቴሎች ይሰ በ ስባ ል፤ በተገ ቢው ቦ ታ እ ንዲወገ ድ ያ ደርጋል
- ከቤት ለ ቤትና በ ክፍት ቦ ታዎች፣ በመን ገ ዱ ዳር የ ወደቀ ቆሻሻ ዎች
በ የ ሳምን ቱ፤ ከድርጀቶች በ የ ቀኑ ፤ ከሆቴሎች በየ 3ቀኑ
ያ ሰ ባስ ባ ል፡ ፡
- ቤት ለ ቤት የ ሚሰ በሰ በው ቆሻ ሻ በ 2 መንገ ድ በ ቤት ውስ ጥ
ይጠራቀማል፡ ፡ በ ቀላ ሉ የ ሚበ ሰ ብስ ና የ ማይበ ሰ ብስ ፡ ፡
- በ ቀላሉ የ ሚበሰ ብሰው ለ ተፈጥሮ ማዳበ ሪ ያ ጥቅም እ ንዲውል
ይደረጋል፡ ፡
የ ተከና ወኑ ተግባራት
• ማህ በሩ ባ ከና ወነ ው እ ንቅስ ቃሴ ዛ ሬ በ ከፊልም ቢሆን ንፁህ ባ/ዳርን
መፍጠር
ተችሏላ ል(ሹም አ ቦ ቀበሌን ለ አብነ ት መመልከት
ይቻላል)፡ ፡
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-

የ ቆሻሻ መጣያ ሆነ ው የ ነ በ ሩ የ ባ/ዳር ዩኒ ቨርስ ቲ ኢንጅነ ሪግ
ፋካሊቲ
ጀር ባና ሌሎች ክፍት ቦታዎች ዛ ሬ ፅ ዱና ንጹህ ሆነ ው
በ አ ትክልቶች አ ጊጠውና ተውበ ው ይታያ ሉ፡ ፡
- ለ ጣናና አ ባይ ዳር ቻ የ ቆሻሻ መጣያ ስፍራ የ ነ በሩ ዳር ለ ዳር
ቦ ታዎች የ ማፅ ዳትና የ ማስ ዋብ ስ ራ በመሰራቱ ዛ ሬ ለ ተመልካች ማራኪ
ሆነ ው እ ንዲታዩ ተደርጓ ል፡ ፡
- ከከተማው ፅ ዳት ጋር ተያያ ዞው 50 የ ሚደር ሱ የ ደረቅ ቆሻሻ
ማጠራቀሚያ
ቅርጫቶች በ ዋና ዋና አ ስፋልቱ ዳር ተተክለው ለ ህ ዝብ
አ ገ ልግሎት በመስ ጠት ላ ይ ና ቸው፡ ፡
- የ ከተማ ግብርና ማካሄድ ፡ - ይህ ተግባ ር በማህ በሩ ሲታቀድ ሁለት
አ ላ ማዎችን መሰ ረ ት ተደር ጎ ነ ው፡ ፡
1. ለማህበ ሩ ተጨማሪ ገ ቢ እ ንዲያ ገ ኙ
2. ከደረቅ ቆሻሻ የ ሚገ ኝ ብስባ ሽ ወደ ተፈጥሮ ማዳባ ሪ ያነ ት በመለ ወጥ
ምር ትና ምር ታማነ ት መጨመር ፤ የ ጓ ሮ አትክልቶችን በ መዝራት ለ ከተማ ህ ብረ ተሰብ
ማቅረብ ነ ው፡ ፡ በዚህ ም እ ስ ካሁን ከ4000 ብር በ ላይ ኮምፖስት በ ማዘ ገ ጀት
እ ና በ መሽጥ ተገ ኝቷል፡ ፡

የ ተሳተፉ ባ ለ ድርሻ አካላ ት
1.የ ፌደራል አ ካ/ጥበቃ ባ ለስ ልጣን ፡ - ፕሮጀክቱን መቅረ ፅ ና የ ገ ንዘ ብ ምንጭ
በ መሆን ፣ በ ተጨማሪም
ክትትልና ቁጥጥር በ ማድረ ግ
የ መጀመሪ ያ ተጠቃሽ
ባ ለ ድር ሻ አ ካልነ ው፡ ፡
2. አ ብክመ አ ካ/ጥ/መሬ/አ ስ/አ ጠ/ቢሮ፡ -- ከፌደራል አ ካ/ጥ/ባ ለስ ልጣን
የ ተመደበ ውን በ ጀት
በ ከተማ አ ገ ልግሎት ጽ/ቤት በ ኩል ገ ን ዘ ቡ ለማህ በሩ
እ ን ዲደር ስ በ ማድረ ግ፣
ባለ ሙያ በ መመደብ የ ድጋፍ፣ ክትትልና ቁጥጥር
በ ማድረ ግ፡ ፡
3 የ ባህ ር ዳር ከተማ አገ ልግሎት ጽ/ቤት (የ ከተማ አ ገ ልገ ሎቱ ጽዳትና
ውበ ት የ ሥራ ሂደት የ ተመደበው ገ ንዘ ብ በቀጥታ ለ ማህ በሩ በ ማድረ ስ ሥራ ላይ
እ ን ዲውል በ ማድረ ግ፣ ባ ለ ሙያ በ መመደብ የ ሥራውን
እ ን ቅስ ቃሴ በመከታተል፣
ለ ማህበ ሩ አባ ላ ት ስልጠና በ መስ ጠት፣ ስ ራው የ ተሳ ለጠ እ ን ዲሆን ህብረተሰ ቡን
በ ማስተባ በር ፣ ለ ማህበ ሩ ቢሮ መስሪ ያ የ ሚሆንና ለ ከተማ ግብር ና ቦ ታ ከከተማው
ቦ ታ አ ቅርቦ ትና ዝግጀት ጋር በ መነ ጋገ ር እ ን ዲሰ ጥ በ ማድረግ ከፍተኛ ሚና
ተጫውቷል፡ ፡

4. የ ሹም አ ቦ ቀበ ሌ አ ስተዳደር

ጽ/ቤት
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የ ማህበ ሩ አ ባላ ትን በማደራጀት ወደ ሥራ እ ን ዲገ ቡ በ ማድረግ እና ተጠቃሚ
የ ሆነ ውን የ ቀበ ሌውን ነ ዋሪ በማስተባ በር ከማህ በሩ ጋር አ ብሮ እ ን ዲሰ ራ ምቹ
ሁኔ ታ በ መፍጠር የ ድርሻ ውን ተወቷል፡ ፡

የ ማህበ ሩ ቀጣይነ ትና ዘ ላ ቂነ ት
ማህበሩ ቀጣይና ዘ ላ ቂ የ ሚሆን ባቸው የ ተለያ ዩ መገ ለ ጫዎች
አ ባ ላት የ ተመለ መሉት ከዝቅተኛ የ ኑ ሮ ደረ ጃ ከነ በራቸው የ ህ /ሰ ብ ክፍል
በ መሆኑ አ ሁን የ ተፈጠረ ው የ ሥራ እድልና የ ሚያ ገ ኙት ገ ቢ ኑ ሮአ ቸውን
እ የ ቀየ ረ በ መሆኑ ፣ የ ባ /ዳር ከተማ አ ገ ልገ ሎት የ ተጠና ከረ ድጋፍና ክትትል
አ ረ ያደረ ገ መሆኑ እና የ ተጠቃሚው ህ ብረ ተስብ ተሳትፎና ድጋፍ የ ታየ በት
በ መሆኑ የ ማህ በሩ ቀጣይነ ትና ዘላ ቂነ ት ከተጠቀሱት ነ ጥቦ ች አኳያ ከወዲሁ
መገ መት ይቻላል፡ ፡

3.7 Dream Light from 2009G.C – 2012 G.C
Getachew Alamirew *
Bahir Dar before 2009
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*Dreamlight Solid waste Cleaning andreciycling PLC.

Dream light in 2009/2010
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Achievements






clean, healthy and attractive city
More than 300 job opportunity
Community participation
Public private partnership
Integrated solid waste management system

Clean city

68

Job opportunity

Community participation
Site visit ing and Research Papers presented on Waste Managemenet Day
69

Dream light 2011/2012
 Integrated solid waste management plan
development
 Recycling organic waste
 Participating in international meetings
and conferences
 Won world business and development award

Integrated waste
development

management

plan

 Together with
1. Amhara region Environment protection and
land administration
2. Bahir City administration
3. Forum For Environment Bahir Dar
4. Bahir Dar University
70

On Development process

Recycling project
 City administration
 UNDP
 Dream Light

Bio Gas
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Bio Briquette

Plastic

Compost
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International exposure
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World business and development award
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Challenges we faced
1. Community participation still not more
than 50%. it needs to think other systems
about increasing the participation to at
least to 80%
2. Financial problem to run the business
3. Lack of Government active participation
4. Recycling is not as planed

‹‹ተልኳችን ማህ በረ ሰቡን ያቀፈ ነ ው!››
“The community is in our mission!”
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