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APPENDICES 

Appendix A: Survey Questionnaire  
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Appendix B: Database of surveyed biogas units  

No Location* 
Year of 

establishment 
Type** 

Capacity 

(m3) 

Active/ 

Non-active 

1 MC Road, Matale 2012 C 50 Active 

2 Pallekale 2013 C 116 Active 

3 Dambulla 2014 C 15 Active 

4 Theldeniya 2014 C 10 Active 

5 Rikiligaskada 2014 C 10 Active 

6 Vihara Road, Matale 2014 C 10 Active 

7 Pujapitiya 2014 C 10 Active 

8 Gangawatha korale 2014 C 10 Active 

9 Ambagamuwa 2014 C 10 Active 

10 Gangawatha korale 2014 C 3 Active 

11 Varadala 2008 C 10 Non-Active 

12 Badalgama, Diklanda 2008 C 20 Non-Active 

13 Thalawathugoda 2009 C 10 Non-Active 

14 Dompe  2008 C 15 Active 

15 Wekada, Diulapitiya 2008 C 10 Non-Active 

16 Aluthgama  2011 C 15 Active 

17 Idigolla 2009 C 15 Active 

18 Sirimalwatta, Kottawa 2009 C 10 Non-Active 

19 Yakkala 2008 C 10 Active 

20 Pathiyagoda 2012 C 15 Active 

21 Guruwala 2014 C 15 Active 

22 Kuruduwatta 2014 C 15 Active 

23 Seeduwa   C 8 Non-Active 

24 Kochchikade  2009 C 10 Active 

25 Palugama 
under 

construction 
C 15 Non-Active 

26 Kanupalalla 2010 C 20 Active 

27 Badulla 2010 C 20 Active 
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28 Kanupalalla 2010 C 12 Active 

29 Hindagoda 2010 C 20 Active 

30 Pilipothagama 2010 C 20 Active 

31 Uwapalwatta 2010 C 20 Active 

32 Siiyabalanduwa 2010 C 20 Active 

33 Gonaganara 2012 C 20 Active 

34 Punsisigama 2012 C 20 Active 

35 Egodagama 2013 C 20 Active 

36 Nakkala 2013 C 20 Active 

37 Okkampitiya 2013 C 20 Active 

38 Nakkala 2009 C 20 Active 

39 Hamurugala 2013 C 20 Active 

40 Badulupitiya 2013 C 12 Active 

41 Uwapalwatta 2013 C 20 Active 

42 Uwapalwatta 2013 C 20 Active 

43 Okkampitiya 2013 C 20 Active 

44 Aththanapitiya 2014 C 20 Active 

45 Bogahakubura 2014 C 20 Active 

46 Kasbewa   C 12 Active 

47 Damana,Galewala   C 8 Active 

48 Damunaruwa, Galewala   C 12 Active 

49 Kospotha, Galewala   C 10 Active 

50 Daduhagolla, Galewala   C 12 Active 

51 Pathkolagolla, Galewala   C 12 Active 

52 Pahalawawa, Galewela   C 10 Active 

53 Nikapitiya, Ussahapitiya   C 12 Active 

54 Ihala Baulana, Delthota   C 12 Active 

55 Madampe   C 10 Active 

56 Alawwa   C 12 Active 
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57 Alawwa   C 10 Active 

58 Haton   C 10 Active 

59 Anuradhapura   C 30 Active 

60 Diulankadawala   C 12 Active 

61 Madiyawala   C 10 Active 

62 Ibbankatuwa   C 10 Active 

63 Atampitiya 2010 C 10 Non-Active 

64 Rajanganaya 2011 C 8 Active 

65 Weera, Polonnaruwa 2011 C 5 Active 

66 Kirimatiya, Polonnaruwa 2011 C 8 Active 

67 Malwana 2011 C 8 Active 

68 Anuradhapuraya 2004 C 8 Active 

69 Yaya 01, Rajanganaya 2000 C 8 Active 

70 Tower No.2, A'pura 2006 C 10 Active 

71 Mawathagama 2012 C 10 Active 

72 Waduragala, Kurunegala 2012 C 8 Active 

73 Horana,Pokunuwita 2012 C 8 Active 

74 
Muslim Kolani, 

Kaduruwela 
2012 C 100 Active 

75 Kamburugoda,Panadura 2012 C 8 Non-Active 

76 Waduragala 2012 C 8 Non-Active 

77 Madirigiriya 2012 C 50 Non-Active 

78 Minneriya 2012 C 50 Non-Active 

79 Kalagedihena 2013 C 8 Active 

80 Madawachchiya 2013 C 10 Active 

81 Streepura, Anuradhapura 2013 C 10 Active 

82 Anuradapura 2014 C 40 Active 

83 Nochchiyagama   C 100 Active 

84 Keralankadawala   C 8 Active 

85 Thalawaththegedara   C 8 Active 
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86 Nikadalupotha   C 8 Active 

87 Nikadalupotha   C 8 Active 

88 Nikadalupotha   C 8 Active 

89 Neththipola   C 8 Active 

90 Polgahawela   C 8 Active 

91 Kurunegala   C 10 Active 

92 Lokahettiya   C 10 Active 

93 Walakulpola, Kurunegala   C 8 Active 

94 Narammala   C 10 Active 

95 Maharchchimulla   C 8 Active 

96 Kurunegala   C 10 Active 

97 Uhumeeya   C 8 Active 

98 Uhumeeya   C 8 Active 

99 Uhumeeya   C 8 Active 

100 Egodagama   C 10 Active 

101 Wellawa   C 8 Active 

102 Matiyagane    C 8 Active 

103 Boyagane   C 8 Active 

104 Wewagama 2001 C 10 Active 

105 Wewagama 2002 C 10 Active 

106 Kirindawa 2002 C 10 Active 

107 Deegalla 2002 C 10 Active 

108 Wewagama 2002 C 10 Non-Active 

109 Wewagama 2002 C 10 Non-Active 

110 Apaladeniya 2003 C 10 Active 

111 Nikawala 2003 C 10 Non-Active 

112 Munamaldeniya 2003 C 10 Active 

113 Wewagama 2003 C 8 Non-Active 

114 Wewagama 2003 C 10 Active 
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115 Keenalawa 2003 C 10 Active 

116 Wewagama 2003 C 10 Non-Active 

117 Madakumburumulla 2003 C 10 Non-Active 

118 Thuththiripitigama 2003 C 10 Non-Active 

119 Hettipola 2003 C 10 Active 

120 Moragaha 2003 C 10 Active 

121 Thuththiripitigama 2003 C 10 Active 

122 Wewagama 2003 C 10 Non-Active 

123 Wewagama 2003 C 10 Non-Active 

124 Mundalama 2011 C 10 Active 

125 Karuwalagaswawa 2010 C 15 Active 

126 Puttlam 2012 C 8 Active 

127 Wannigama 2009 C 8 Active 

128 Bongadeniya 2010 C 8 Active 

129 Thorayaya 2009 C 8 Active 

130 Lunuwila 2010 C 10 Active 

131 Nagollagama 2010 C 15 Active 

132 Serukale 2012 C 12 Active 

133 Bangadeniya   C 8 Active 

134 
Kudanelumkulawa, 

A'pura 
  C 15 Active 

135 Dompe     C 15 Active 

136 Batticalo   C 8 Active 

137 Nawala 2008 C 12 Active 

138 Haguranketha 2010 C 15 Non-Active 

139 Habarana 2011 C 30 Active 

140 Pallekele 2011 C 30 Active 

141 Pallekele 2011 C 25 Active 

142 Katugasthota 2012 C 30 active 

143 Thunthana 2012 C 20 Active 
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144 Malkaduwawa 2013 C 25 Non-Active 

145 Akkareipaththuwa 2013 C 30 Active 

146 Borella 2013 C 6 Active 

147 Seethawaka 2013 C 42 Active 

148 Homagama 2013 C 6 active 

149 Trincomalee 2010 C 65 Active 

150 Kankasanthure 2011 C 65 Active 

151 Mathale 2012 C 22.5 Active 

152 Polonnaruwa 2012 C 65 Active 

153 Bataduwa,Galle 2013 C 22.5 Active 

154 Akmeemana 2009 C 12 Active 

155 Ananigoda,Halila 2014 C 22.5 Active 

156 Unawatuna 2010 C 8 Active 

157 Akmeemana 2007 C 8 Active 

158 Galle 2007 C 8 Non-Active 

159 Dadalla, Galle 2005 C 8 Active 

160 Dadalla, Galle 2002 C 12 Non-Active 

161 Dadalla, Galle 2002 C 12 Non-Active 

162 Dadalla, Galle 1999 C 8 Active 

163 Dadalla, Galle 2004 C 8 Active 

164 Dadalla, Galle 2005 C 8 Active 

165 Karapitiya, Galle 2006 C 22.5 Active 

166 Balapitiya 2007 C 22.5 Active 

167 Aththanagalla 2012 P 500 Active 

*eg: Grama Niladhari Division, DS division, etc. 

**C - Chinese fixed dome /P - PVC balloon type 
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Appendix C: Total Embedded Energy Value (EEV) calculation 

Sample 1 

  Biogas plant capacity 6m³   8m³ 10m³ 12m³         

No Items  Quantity unit 
EEV per 

unit (MJ) 
per 

Conversion 

 factor 

1 Engineering Bricks 1,750   2,000   2,250  2,500  unit 2.7 unit 1   

2 Cement        8        10        12        14  bags 2.8 kg 50 kg/bag 

3 3/4" metal         4        4          5         6  ft
3
 99 m

3
 0.0283 m

3
/ft

3
 

4 limestone       50        50        50        75  kg 6.15 kg 1   

5 10mm Iron bar         2          2          2          2    25 kg 7.32 kg/ bar 

6 binding wire       50        50        50        50  g 25 kg 0.001 kg/g 

 

No Items  6m³   8m³ 10m³ 12m³   

1 2*4*9 Engineering Bricks   4,725.00    5,400.00      6,075.00    6,750.00    

2 Cement   1,120.00    1,400.00      1,680.00    1,960.00    

3 3/4" metal        11.21         11.21           14.01         16.81    

4 limestone      307.50       307.50         307.50       461.25    

5 10mm Iron bar      366.00       366.00         366.00       366.00    

6 binding wire          1.25           1.25             1.25           1.25    

              

  Total EE value   6,530.96    7,485.96      8,443.76    9,555.31  MJ 

  Energy production rate per day        30.00         40.00           50.00         60.00  MJ 

  
EPBT 

         0.60           0.51             0.46           0.44  Years 

       217.70       187.15         168.88       159.26  Days 

  EE/m3   1,088.49       935.74         844.38       796.28  MJ/m3 
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Sample Calculation for capacity of 6 m
3
 in Sample no. 1  

 

Total Embedded Energy = ∑ miei   

Where, 

mi= quantity of materials used in constructing biogas plants in kg 

ei = Energy density (Embedded Energy) of the material in MJ/kg 

 

For bricks: 
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For limestone:  
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For 10 mm Iron bar:  
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For binding wire:  
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Total Embedded Energy Value = ∑ miei   
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Sample 02 

 

No Items   8m³ 10m³ 12m³ 30m³ 

 1 2*4*9 Engineering Bricks 3240 4050 4860 11475 

 2 Cement 1960 2380 2800 7280 

 3 3/4" metal 1 1 1 4 

 4 limestone 31 31 31 62 

 5 GI pipe 729 365 365 365 

 6 10mm steel bar 0 0 0 1610 

 7 binding wire 6 6 6 38 

 

       

 
Total EE value 5966.70 6832.20 8062.20 20833.07 MJ 

 

Energy production rate 

per day 40 50 60 150 MJ 

 

EPBT 0.409 0.374 0.368 0.381 Years 

 

149 137 134 139 Days 

 
EE/ m

3
 745.84 683.22 671.85 694.44 MJ/ m

3
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Sample 03 

 

No Items  8m³   10m³ 12m³ 15m³ 22m³ 35m³ 65m³ 

 1 2*4*9 Engineering Bricks 4050 5400 5940 6210 8100 10800 14850 

 2 12mm steel 0 0 928 928 1114 1856 2599 

 3 10mm steel 966 966 1159 1159 1610 1932 2899 

 4 6mm steel 261 261 487 487 261 435 696 

 5 Cement 1680 2520 2800 3500 4667 7467 11200 

 6 Binding wire 75 75 63 63 250 375 625 

 7 Polythene 384 384 1074 1074 0 0 0 

 8 3" Nails 13 13 25 25 25 25 50 

 9 2" Nails 13 13 25 25 50 50 75 

 10 ¾" Concrete  Metal 140 280 420 420 420 560 841 

 11 1/2" GI pipe  0 0 183 183 0 0 0 

 12 ¾" GI Pipe  140 140 0 0 0 0 0 

 

  

              

 

 
Total EE value 7720.35 10050.44 13104.34 14074.34 16497.03 23500.68 33833.90 MJ 

 

Energy production rate 

per day 40 50 60 75 110 175 325 MJ 

 

EPBT 0.529 0.551 0.598 0.514 0.411 0.368 0.2852 Years 

 

193 201 218 188 150 134 104 Days 

 
EE/ m

3
 965.04 1005.04 1092.03 938.29 749.87 671.45 520.52 MJ/ m

3
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Biogas plant 

capacity 6m³ 8m³ 10m³ 12m³ 15m³ 22m³ 30m³ 35m³ 65m³ Unit 

Total EE 

value 

Sample 1 6,531 7,486 8,444 9,555 
     

 MJ  

Sample 2 
 

7,720 10,050 13,104 14,074 16,497 
 

23,501 33,834  MJ  

Sample 3 
 

5,967 6,832 8,062 
  

20,833 
  

 MJ  

Avg 6,531 7,058 8,442 10,241 14,074 16,497 20,833 23,501 33,834  MJ  

  

EPBT 

Sample 1 0.60 0.51 0.46 0.44 
     

 Years  

Sample 2 
 

0.53 0.55 0.60 0.51 0.41 
 

0.37 0.29  Years  

Sample 3 
 

0.41 0.37 0.37 
  

0.38 
  

 Years  

Avg 0.60 0.48 0.46 0.47 0.51 0.41 0.38 0.37 0.29  Years  

 
218 176 169 171 188 150 139 134 104  Days   

 

EE/m3 

Sample 1 1,088 936 844 796 
     

 MJ/m³  

Sample 2 
 

965 1,005 1,092 938 750 
 

671 521  MJ/m³  

Sample 3 
 

746 683 672 
  

694 
  

 MJ/m³  

Avg 1,088 882 844 853 938 750 694 671 521  MJ/m³  
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Appendix D: Total CO2 emission calculation 

 

Total CO2 emission = ∑ miCFi   

Where, 

mi= quantity of materials used in constructing biogas plants in kg 

CFi = Carbon factor of the material in kg/kg 

 

Sample 01 

No Items  6m³ 8m³ 10m³ 12m³ 

 

1 

2*4*9 Engineering 

Bricks 928 1060 1192.5 1325 

 2 Cement 259 323.5 388.2 452.9 

 3 3/4" metal 0 0 0 0 

 4 limestone 38 38 38 57 

 5 10mm Iron bar 28 27.96 27.96 27.96 

 6 binding wire 0 0.10 0.10 0.10 

 

       

 
Total CO2 value 1252.36 1449.56 1646.76 1862.96 kg CO2 

 
CO2/ m

3
 156.54 144.96 137.23 124.20 kg CO2/ m

3
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Sample Calculation for capacity of 6 m
3
 in Sample no. 1  

 

Total CO2 emission = ∑ mi CFi   

Where, 

mi  = quantity of materials used in constructing biogas plants in kg 

CFi = Carbon factor (CO2 emission factors) of the material in kg/kg 

 

For bricks: 
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For Cement: 
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                                ( 
 )         (

  

   
)         (
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For limestone:  
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For 10 mm Iron bar:  
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For binding wire:  
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)            

 

Total              = ∑ mi CFi    

                      ∑                                                                                        
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Sample 02 

 

No Items   8m³ 10m³ 12m³ 30m³ 

 

1 

2*4*9 Engineering 

Bricks 636 795 954 1325 

 2 Cement 453 550 647 1682 

 3 3/4" metal 0 0 0 0 

 4 limestone 3.80 3.80 3.80 7.60 

 5 GI pipe 55.70 27.85 27.85 27.85 

 6 10mm steel bar 0 0 0 121 

 7 binding wire 0.48 0.48 0.48 2.87 

 

       

 
Total CO2 value 1148.87 1377.08 1633.13 3166.75 kg CO2 

 
CO2/ m

3
 143.61 137.71 136.09 105.56 kg CO2/ m

3
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Sample 03 

 

No Items  8m³ 10m³ 12m³ 15m³ 22m³ 35m³ 65m³ 

 

1 

2*4*9 Engineering 

Bricks 795 1060 1166 1219 1590 2120 2915 

 2 12mm steel 0 0 70 70 84 140 196 

 3 10mm steel 73 73 87 87 121 145 218 

 4 6mm steel 20 20 37 37 20 33 52 

 5 Cements (SLS) 388 582 647 809 1078 1725 2588 

 6 Binding wire 6 6 5 5 19 29 48 

 7 Polythene 8 8 22 22 0 0 0 

 8 3" Nails 1 1 2 2 2 2 4 

 9 2" Nails 1 1 2 2 4 4 6 

 10 1/2 GI pipe  0 0 14 14 0 0 0 

 11 ¾" GI Pipe  11 11 0 0 0 0 0 

 

          

 
Total CO2 value 1301.75 1760.85 2051.40 2266.15 2917.90 4197.70 6026.58 kg CO2 

 
CO2/ m

3
 162.72 176.08 170.95 151.08 132.63 119.93 92.72 kg CO2/ m

3
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Biogas plant 

capacity 
6m³ 8m³ 10m³ 12m³ 15m³ 22m³ 30m³ 35m³ 65m³ 

Unit 

Total CO2 

emission 

Sample 1 1,252 1,450 1,647 1,863 
     

kg CO2 

Sample 2 
 

1,149 1,377 1,633 
  

3,167 
  

kg CO2 

Sample 3 
 

1,302 1,761 2,051 2,266 2,918 
 

4,198 6,027 kg CO2 

Avg 1,252 1,300 1,595 1,849 2,266 2,918 3,167 4,198 6,027 kg CO2 

 
          

  

CO2/m3 

Sample 1 156.5 145.0 137.2 124.2 
     

kg CO2/ m
3
 

Sample 2 
 

143.6 137.7 136.1 
  

105.6 
  

kg CO2/ m
3
 

Sample 3 
 

162.7 176.1 171.0 151.1 132.6 
 

119.9 92.7 kg CO2/ m
3
 

Avg 156.5 150.4 150.3 143.7 151.1 132.6 105.6 119.9 92.7 kg CO2/ m
3
 

 


