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This research evaluated potential carbon credit generating from Phanomsarakam 

sanitary landfill and Kampaengsan sanitary landfill by collection of landfill gases to generate 

electricity. The emission reduction credits are calculated by following the UNFCCC protocol, 

(methodology ACM (001). The research compared environmental impacts from different landfill 

gases management scenarios. The study analyzed investment feasibility of electricity generation 

and of COM project and examined factors hindering the success of COM project implementation 

in Thailand. 

The results show that methane released from Phanomsarakam sanitary landfill and 

Kampaengsan sanitary landfill to the atmosphere during 2005-2014. If methane gases are 

collected and then combustion with flare, it can reduce the total amounts of GHG emissions by 

65 percent. If methane gas is collected for electricity generation, it can decrease amounts of 

carbon dioxide released to the atmosphere by 69 percent . Investment analysis found that 

collection gas to generate electricity hasn't potential investment so this project can be COM 

project. COM project case will help creating additional incomes to promote an investment 

because it get income from carbon credit and high internal rate of return for environmental 

improvement. 

Major obstacle of COM landfill gas to electricity project is an inefficiency of landfill gas 

collection to electricity generation because in many landfills pipe collection system were installed 

after the landfill operation. Moreover, lack of clear regulation and COM policy direction in Thailand 

creates uncertainty among investors about COM investment returns. Financial loans for COM 

projects are also insufficient. In the future, government and private sectors need to work together 

to create most practical solutions to promote efficiency of solid waste management via COM 

projects. 

Department : .l;n.vi[Qome.nt9.U;:JJgin.f,).f,)rjo9 ....... . 

Field of Study : J;n.Yi[Qom~.nt9-' .. l;n.Q.in~.erjOg 

Academic Year : 2008 .............. ........ .............. . 



'" 
~'Vlmil"'flJfi~utJil~'lL~til~i'l(N~'l£Jf'1'l'ltJ'fl~Lf'1n:;i-n'l£JL~~'fltil'lm.J~~fl~fl'lmhIJ 04'£J 

~"I~'fl m''ltJ~'fltJ''(j ~:;~ ruvltllJ~1 ~ 1i1'l'l tJtl 'lJLf'1 ~'l:;i c;i"l vltl hJ~ • "oJ • 

, '" 
~~nm~ 1 'lJm~~'l L il'IJ"I'l'IJ~4'£J ~-liJ~'l'IJ~'l rr qjtJ'ln 1 'lJm~.yh 1 ~"I'l'IJ~4'£Jil~'lL~~i'l'l-l hJ ~'l£J ~ 

~ru L~'l'l~n~tU Ltillqj"(j"l~ ~4'~m~~tJl1"1nfltJn'1l'lL'Vl'l:; LLfl:;~~tJl1"1nfltJ 

tl. "(j'IJ)..I~'l~f'1'l)..l til. ~:;L=n"lL 'Vln tn ~;r'fltJflL~mntJm~~'lL il'IJIJl'ltJ ~Nm~nfllnn'l1~ OO-J'IJ'l~ .. .. 
~:;mC;)~'fl"l~~"Im~LNhHh~'1l'lL'Vl'l:;LLfl:;Uqj~'l~Ln~~'IJ ntJi"lLL'IJ'l'Vl'l"lm~4'c;)m~'fl"l~~tJl1"1 

nfltJ tl."(j'IJ)..I~'l~f'1'l)..l til.~:;L~-lL'Vl~'lL'lJUtil'U'IJ 

~ru ~'IJ~"(j6 4''IJ'VlfLtillqJntil ~r.rc;)m~vi''lltJ~~tJl1''1nfltJ 'fl. n'lLL "(j"lLL~'IJ til. w·wtJ~tJ 
LLfl:; t-lfll. tjqJtJ'l U'l'IJtJ~:;~~! i'l~':h~'lJ6tJntJ~m~~fII'ln~~tJ"(j~"I"I'l'IJLLfl:;~"I LL'l c;) t\'tltJ f'1 ru:; 

~f'I'lm~tJfII'l~lJlfn'lLL "(j"lLL~'IJ )..I~'l~'Vl£J'l~mn~lJl~n'lLL ',NLL~'IJ ~ ~;rtl~flLLfl:; L ~~'lLL 'IJ:;in L~£J'l ntJ 

m~4'lnm~~~)..Il1"1nfltJ tl. ri'lLL"(j"lLL~'IJ til. 'lJf'1~tJ~)..I 

~ ..... I ...... "" ..J 0 ., ~ " t .J~ " 
~ru 'l'1l'l 'l"l~lJ~:;c;)~~ LLfl:;Ltil'l~'IJ'l'Vl~'l'IJn¥'i"lLL'lC;)fl'il)..l nl"lL'Vl"(jtJ~'l'IJIi1~ 'VJn'Vl'l'IJ'Vl ~~ 

.J .. '-... 'I .f'''''....1 " 
f'1'l'ltJlI'lm~fltle.l'ltil£J ~'lJm~'fl~Lf'1n:;VlIn'l'IJ~'fl~flm~tillnm~~fl~tl£J'!l'il"lnl"lL'Vl"(j)..l~'l'IJf'1~ "(j~'fl)..l 

'" 
';"I~C;) vi'flL ~f'1'l'ltJ-n'lm ~~'ilL 'lJn'11L ;r'l~"I'l'IJ~~)..I 11"1 nfltJ 'il. n'lLL "(j"lLL~'IJ til . 'lJ1i1~tJ 3)..1 

" " ~ ~ 
'Vl'l £J ~ 1n'IJ~tl n~'ltJ'!l'iltJ"(j ~:;~ rutJ C;)'l-tJ'l~In'l 

n'l~"ILtilLLrim4'm~)..ItltJ'l til'IJ~'lL1tilm~~n~'l .. 



UYl~",£l'tl1l11!t11.YltJ . ______________________________________________________________________________________________________________ _3 

UYl~~£ltlIl11!t1tl_3n'll! -------------- ----- -- --- - ---- -- ---- --- - - ______________________________ __ _____ ___ _____ _____ ___ __________ ___ .~ 

nlJl~n11lJtl'1::mfll ______ _____ _________ ____ __ . ______ . ___ ._. _____ _______ _______ ___ ._. ______ . ______________________________ . _____ _____ .~ 

~1 '1U'1J _________________ __________________________________________________ ___ ___ ________ ___ ______ _______ __ _____ . __ _ . _____ ___ __ __ ____ ____ ''J! 

~ 11U'1J 1Jl111_3 ---_____ -_. ------__ --__ --_. -----------__ -----------------__ ------__ ----___ --__ --__ -__ -----__ -----_. ----------_. -_. ----_.!) 

~1ro'1J1l1Y1-------- - -------------------------------------- ___ __ ______ __ __ ____ ______ ___ ____ ______ _____ ___ ______ __ ___ _______ ___ ___ __ ___ .~ 

..J 
UYlYl 

1. UYlU1 ______ __ ______________________________________ . __________________________________________________________________________ . _____ . 

1 .1 fII,)1lJLtl1JlJ1 I.L.fl::fII,)1lJ~1 ~'1J'tl-3if '1JVl1- ____________ . ______ __ . ____ __ _____ . _____ . __ . __ ___ ___ ._. _______ __ __ 1 

1.2 1'1Jl~tl~fl-3,('tl-3n1n(tJ - ----------- - -- - - -- ------ - - --------.-- _______ ____ ________ __ ___________ __ __ _______ _____ __ _ 3 

1.3 'tlUL'IJI'Itl_3n1n4'tl ______ ___ ___ ____ ___ ___ _ . _________________________________________ . ________________ . _______ ____ __ 3 

1.4 ;rtl~1ri~'tl_3mn4'tJ. ________ ___ _ . ____ ______ . ________ . __ . __ . ___________ .. __ .. ___ . _____ ._._ .. ______________ . _____ . __ .4 

1.5 tl1:: Ltl"ll,mfll1 ~~11i1::1."'ru ___ ___ . ___ .. ___________________ .. ______ . ___ . __ .. ___ . _______ _ ... _. __ .... __ .. ... ___ ... _ .. 5 

2. L tl n ~ 1 '1I.L.fl ::_311J~4' tJ ~ L~ tJ ')itl_3 __ . __ __ . ___ _ . _. __ __ __ ___ _____ ___ ____ . _____ __ __________ ___ _ . ___ _____________ ___ . _______ __ _ .6 

2.1 VlqlJl1-3nflU'JJtl::~fl~tlmLUU\lnVlin~'JJ1nU1fl (Sanitary LandfiIlL. ___________ . _____ . ____ 6 

2.1.1 mnihn~"'m'1'lltJ::I.L.fl::VlqlJl1-3nflU .. -------.------.----- -.-. ---- --- ______ __ _______ _____ __ . __ 6 

2.1.2 m11.-iftl1::Ltl"ll,r1il1nVlqlJl1-3nflU-- .. -- .. ----.--- ------------ ---- ___ ____ __ .. _____ _ . __ . __ _ ._. ___ .. ___ 7 

tl ... - ..J... 11 ~ 2.1.3 !)n1tJ1YlLn{;l1il1nm'1 _3nflU~fl tltJ ______ ______ __ . ______________ ___ ______ . __ . __ ... _. __________ 8 

..J... J' :r .1 2 .1.4 ~fl n1::YlUYlLn "''JJ 1J1iI 1 nVlqlJ ~_3 nflU ~fl ~tl tl _. _____ ___ __ . __ .. _______ ._. ___ _________ _ . __ ._. __ _ . .1 0 

2.1.5 ;tl~-;rtlL~tJ'JJtl_3n~U')1Jm111_3nflU~fl~tltJ----.---------------- ---- ____ . ___ ._ .. __ ___ .... __ _ .1 1 

2.2 ~fl ~tltJ'JJtl_3 n,_3 L YlY1lJVl11JfII1 ... _. ___ ... __ . ____ ___________ __ . ____ . ___ ._. _______ __ ____ . _____ ... ___ _ . __ .. ____ _ . __ ._ 12 

2.2. 1 inl!W:;~fl~'tl tJ'tl_3n,_3L YlY1lJVl11JfII1 ___ ________ __ . __ __ ___ . _____ _ .. ______ .. ______ . __________ ... __ .12 

2.2.2 m 'In 14' '" ~fl ~tl tl'lltl_3 n,_3 L YlY1lJVl11JI'I '1 _____ _______ ______ . _________ . ______ .. ____ .. _ .... ____ .. __ _ .1 6 

2.3 tl~l'1J'1J1flVltl1::"l!1"ll1~~1~')tJm1Ltl~tJI.L.tlfl-3flIl1Y11Jntl1n1f11 
(United Nations Framework Convention on Climate Change, UNFCCC) 

I.L.fl::nfl1.nm1-K~1J1~fl::tl1'" (Clean Development Mechanism, CDML._._ .. _._. _ .. 18 



.,J 
UV1'VI 

2.3.1 fl'flC\JC\Jltl~tJ1~"llI"llI~~I~'".ltlm1LtJ;tlULLtJ~~tlJ11Yi1Jn'tllnlf'1LL~~ 

~inmn'tl_1~fitlI1Lntl'".l Lfl ........................................................................... 18 
~ 0 ....,J 

2.3.2 n~ ~nm1'V11_11u"JJfl~m1Yi~UI'V1tl~fll~ ....................................................... 20 

2.3.3 tlmUm1n!nIYi~~"Jlfl,:j LrlNmm~ 1.nm~~UI~tl~fll~ 't Utl1~L 'VIf'I'l'VItl .... 22 

..... .,J" " 0 ., tl .... .. :f 
2.4 '".lfi'VI ~"lltll~nJ 1~L~UfillnJflULfil1t;J~'"lln~~~H,:jn~tJ 

(Methodology for Carbon Credits from Landfill SectorL ................................... 23 

2.5 m~LI'I11~,rfll'".lI~L~~I~tl~'tum1~NYJu ........... ....................................................... 25 

2.5.1 Net Present Value (NPVL ........................................................................ 25 

2.5.2 Internal Rate of Return {lRR). ............................................................ ...... _.26 
.. .,.,J.,J " 

2.6 _11U'".l'"ltl'VILntl'".l"lltl_1 ...... _ ... __ ....... _ .... _. __ .. _ ........ _ ..... __ . __ ... _ ............. _ ..... _ .... _ .. _. __ ._ ... _ .. _ .. ___ .26 

2.6.1 m1tl1~LnUt1~11m1LL Yii1~tJl!.lnl"J1ih 'VIu,..ln~~~~~n~u2J~ ~t'ltl ..... _ ......... 27 

- tl .... .. 2.6.2 . '".lfim1 1~L~UfllI1tJt'lULfil1~~ ___ ...... ... _ ...... _ .. _ ..... ___ ....... _ .... _ ......... __ .. __ ..... .. _ .. _.29 

2.6.3 m~Lfil11~,rI'l'".lI~L~~1~tl~lunI1~~YJ\L-.-.-- .. -...... -.-.- .. ...... _ ....... _. __ .. _._ .. _._.30 
......... .. .. 

3 '".l fi t;J 1 L uum~,.. tl .... _ .... _. ___ . _ ... _ ............. ____ .......... _ ..... _ .. __ . _ ..... __ . _._ ... _. _ ..... _ ... _ .......... _ ..... _ ...... 32 

" 
3.1 iUIJlt'lUn1~r.rtl ............................................................... _ ... _ ....... __ _ ... __ ... _ ..... _._ ..... _ .. 32 

3.2 ~tJ~~;t'l2J~L~tl'".lnl.J2J~~tltl"JJt'l,:jnt~L'VIYi~~IUM ....... -.. ------...... _____ . ____ . ___ ... __ . ___ .. _ .. _33 

3.2.1 ;t'l2J~~'".lLtJ __ .. ___ ._ .......... _ .... _ ... _. __ .. __ .. _____ ._ ...... __ .... __ __ .. ____ . __ ___ ... _ ....... _ ........... _.33 

3.2.2 t'l,:j,(tl1~ntltJ"JJtl_12J~~t'l!.l ... _._ ...... . _._ ... _._ .... ...... .... . _ ....... _ ..... _ ......... ................. 33 

3.2.3 ~imnN,num~12J~~t'l!.l~I~"11NIt1~11m1eJfllJlnl"llilLl'lU - ............ -.. _.33 

.. "ill "'... .,J.. ~ ~ 3.3 '".lLfIl11~~ 1~INm"JI~L'VIU'VILn~,..1n~~~ -1n~tJ'J~ tl!.l ......... ___ .............. _ ...... __ ..... . _. 35 

3.3.1 ~Lfil11~,rtf1~1Nnl"J1ilL'VIUlJll~'VI~~fl - .. -.... --.-- .. --- ...... --.--. ___ .. _.:._._._._ .. _._ ....... 35 
.... _~ .,. ... .,J .. J' ... J:. 

3.3.2 '".lLfil11~~lJ1~INm"JI~L'VIU'VILnt;J"JJUIJlI~~~mnN'TI"JJt'l~ UNFCCC . __ ....... _. __ .35 

3.4 m1ril~u~mnllum~"11Nlm~INn1"nflllfutlu'l~t'ltlnL"JItJivltl~'tltl"lntl'lNm139 
3.5 ~ LI'I11~,rm~1 Nn1"J1 1'1 1 ftJt'lu~t'lt'l n L "JI ~1 um'nl 31U .. _._ ..... _._ ... _ .. _ ..... _ ........ __ .. _._ .... ___ 41 

3.6 ~LI'I11~,rm~INn1"J11'11ftJtlUL~t'lflnL"n~Ln~"lnm1LeJl'l~mu1:::tJl.J Flare 41 

.. ..-~ .. .. ~ 'l.-.J 'l" 0 .. 'i'_ 3.8 '".lLfIl11~~IJ1~INm"JIfll11tJ'tlU~~fltln "JI~'VI~~~~ ~"'I~m1~ILUU~Nm1m~ 

n~ Lnm~~UI~tl~fll~~1t'll'llfut'lULrl1~1Jl (Carbon Credit} .... __ ...... _ .... _ ........ __ ..... .43 

3.8.1 m~INfillfutlu'l~tltlnL'~~(;JM~t'liL . __ .. _ .. _._ .. ... _. ____ .. __ ... _ ....... _. ___ ... __ .. ___ .44 

"JI 



3.8.2 tfhnrufll1fufl\J'l"'flfln 'ltj(~t1~fltlfllJlfl~"'1nmnl1n1tj(ijL "'\J'ltl~~1Jl 

n1::LL~'l~fhLLfl::L~1Yi1fl1t1L\J1::UU Flare ~fltl ........................................... 45 

• ~ ....1 0 I ~ .I'l''''~ _ I ~ 
3.8.3 unnru~L"'\J"'''''l~::\ln'''1fl1t1lJlfl1JL~fl ~~ U'l1~m1"fl1J ........................... ,45 

3.8.4 m1~1\J'l ru'VI1m~1ru"'1fufl\J'l"'flfl n 1 tj( ~t1~fltl Lrlfl ijLl'lN n11~fltl .......... ,4 7 

3.8.5 m~1run1::LL~'l~fh~"'fi~~~lJ1"'1nn1tj("IIfl~'VIq~~~nflU1::'VItj1~t1 ................ ,48 

3.8.6 "''l1~L ;~"IIfl~n1tj(Pl1fufl\J~flfln 1tj(~LL "'\Jm1~~lJ1n1::LL~ 1vHhtln~ ......... ,49 

3.8. 7 m~1 run1"~~lJ1'Vii~~1\JfII'l1~ 1fl\J"'1 n n1tj("IIfl~'VIq~~~ nflU ......................... ,49 

" .,. .. '1- 'l,..l., "t1 ... 3.8.8 fII'l1~L"II~'1Itl~n1tj("'1nJfl\J I#Iflfln tj("''''LL'''\J'Vifl~~1\JfII'l1~ffi\J nlJ1 ............. ,49 

3.8.9 tI1~1ru~flIl1'l::~t1~fltllit1nm1Lin1::LL~1~fhL\J~Nm1~tltl .................. ,49 

3.9 ~LPl11::lffll'l1~L'VI~1::~~L\Jm,.fl~~\J ........................................................................ 52 

3.1 0 ~m~ntrlit,..t1.,,1~\J 1t1U1t1LLfl::LL~\Jm14' ~ n11L ~fl L ~~~ ntlll1'Vi L \Jn11~1 L il\J L"'"~ m,. 

COM lit 1 n'VIq~~~ n flU L \JtI,.::L." PI'l."t1 L '" Ln "'; \Jtl ti"l-3LL 'Vi 1'VIfl1 t1 .................................. 55 
.. ., - ... 

4 ~fln11'l"'!JLLfl::m1'llit11ru ............................................................................................... 56 

4.1 ~flmnLI'I11::lffil'l1~~~,,\Jfi,.::'VItj1~tI1~1ru~fltJfltJfrU~1\J'l\JtI,.::"II1n11\Jtl~IJl ...... 57 

4.1.1 ~flmihI'l11::lfm~1ru'JfltJtltl"lltl~nt~L."Yi~'VI1\J1'I,.tJ 2542 - 2551 ............ 57 

4.1.2 ~flmnLPl11::lf~1\J'l\Jtl1::"II1nntl~nt-3L.,,'n~'VI1\JPI,.tJ 2542 - 2550 ........... 64 

4.2 ~flm1P11"'m,.n!m~1ru'JfltJfltl~~~nflUL\Jtl2548 - 2557 ................................... 67 

4.2.1 ~1\J'l\JtI,.::"II1n1L\Jnt~L.,,'Vi~'VI1\Jf'\1t12552 - 2557 ..................................... 67 

4.2.2 mi3L"'11::,fm~1rulJfltJtltl"'1ntl"11m,.Ln"'lJfltJtltl 1 nLfln1).!/fIIWt)\J ..... .,71 

4.2.3 mnLPl11::lfm~1ru'JfltJfltl"'1nn1,.Pl1"'m,.nr"lltl-3 JBIC ........................... .,71 

4.2.4 m,.1'I1"'n11n!n11n1r.\"''JfltJfltl~!J~fi~1~11\Jtl2552 - 2557 ................... .,75 

4.3 ~flm,.fII1~m1nrfl~"'t11::nflUlJfltJfltl~~~nflUL\Jtl2548 - 2557 ............................ 79 
... .f'. ~ ..... .I....t 

4.4 ~flm1'lLPl11::lIIu1~1rumtj(~L."\J.,,Ln"'''II\J ................................................................ 84 

m ..... .I ... .t ... ~ 1t1 
4.4.1 1~1rumtj(~L."\J.,,Ln"'''II\J''1~.,,'l~!l.,,'l ................................................... 84 

.~ ..... .I ... .t ., .. 
4.4.2 u1~1run1tj(~LYI\J."Ln"''1I\Jm~'VIflnLnru"Vl'1lfl~ UNFCCC .............................. 92 

4.5 ~flmnLfII11::lfm~1run1tj("'1fufl\J'l"'tlfln'ltj(~t1~fltl~Unmn1P1 

1\Jn,.w~n~~')-31 .................................................................................................... 98 

4.5.1 n1w,31\J ..................... : ................................................................................ 99 
... .1 

4.5.2 n1ru." 1 ....................................................................................................... 1 00 



~ ~ 
tJ YI YI WU'1 .. ~ 

4.5.3 n1NYI 2 ...................................................................................... ................. 103 

4.5.4 n1nlYl'1~ L~tl m;'1 t"N m1 CO M .......................... ......................................... 106 

4. 6 t.I~ m1~lL~ rl~,r ~'l'1tJL ~tJ'1~~tJ L Um,.~~"l u ........ ...................................................... 112 

4.6.1 m~L~r1~,r~'l'1tJ~tJ,.hLUn'11~'1Luut~Nm1t.1~l'1n1~LLf\Ll1fh 

~'l tl n'1 '!I; 'l1l'1'n'" '1 n~ q tJ 1I ~ n ~tJ ~ tl L~~"''1''N'1 n'1"~ '1 L UUl'1'1 tJ 

n~ Lnn'1ri "_IU'1~~~tl'1~ (COM L ................................................................ 112 

4.6.2 m~L~rl~,r~'l'1tJ~tJPh L Un'1"~'1L UU t~1~m1t.1~l'1n1~LL~ L l1fh 

~'ltln'1'!1;'l1l1'n"'1n~qtJlI~n~tJ LL~~~"''11N1t.1~tl1~ttJ''lImI'lJI 
o ... ~ .. ~ 

"'1nm 11'1'1 L UUl'1'1tJn~ ~n m 1~"_IU'1.,,~~tl'11'1 (COM L .................................. 122 
..Y. ~ ~ ~ ~., 0 ... 'i'_ '1 ... ~ 

4. 7 t.I~m1l'itJIl1~N"''1n~Lnm'lltl~m.Jn'111'11LUUU'l1~m1n~ mn1m"_lU1Y1~~tl'11'1 ....... 135 

4.7. 1 1l1~fltJ1~ .................... .............................................................................. 135 

4.7.2 11'1 ~Ltl n"llu .................................................................................................. 139 
'i' ~ ~ ~... .. . 1 11.....1 

4.8 n!)~tJ'1tlLL~::U ~tltJ1tJYlLnm'llfl~ ntJn11'" '" n1nJ~ ~fl!JLL~~n ~ ~n n'1m "_IU1Y1~~fl1 "'.153 

t ..I., .. ~ 4.8.1 n!)~tJ1tJLL~~U !JtJ'lmnmntJn1,...."'m,.\l~ tltl ................. .......................... 153 
'i' ..I.., 0 ... 'i'_ '1 ... ..I 

4.8.2 n!)~tJ'ltlLL~~U~tlt.J'lmnmntJn11"'1LUUU'I,.~mm~ ~nn'lm"_lU'lYl~~tl'l'" 

(COM) ...... ................................................................................................... 154 
."j.. .. ~ 'I 0 ... 'i'_ ' ~ 

4.9 t.I~n,.~Y1tJLtJfltJn11l'1"'l'iU L"'~'lLUU ~Nn'l1 COM ~'l"1i'l ............... ....... ..................... 155 

5 f\ttlt.l~n'l~"'tl ................................................................................................................. 159 

5.1 m~L~rl~,rmtJ1Nn1'!1ilLYlU .................................................................................. 159 
-. rlli ..... ... 

5.1.1 m~L~rl~~ 1tJ'lNm'!ltJLYlUl'1'ltJYI~~!) ..................................................... 159 

5.1.2 m~L~rl~,rmtJ'lNn'l'!lilL."Ul'1'ltJ~~mnN,r'llfl~ UNFCCC ....................... 159 
... .f". ~ .. ~ ..I ... J' ,,~, 

5.2 n'W'lLflrl~.,u1tJ'lNm'!lL1flUm~"'nYlLn"''IIUl'1'ltJn1N''n~l'1'l~1 ........................... 160 

5.3 m~Lfllrl~,rmtJ1N~1fuflULfI,.~l'1 ......................................................................... 161 

5.4 m~LfI~rl~t.ffl\';I'ltJL ~tJ'l~~tJtum,.M"lU .................................................................. 163 

5.5 m~Lfllrl~,riIqj~1/~tl~11f1 t Um1~1L UU 1fI,.~m1 COM ......................................... 166 

if .. ..I 0 'I ~ ... ."j 'I . 0 

5.6 "''''tlYlYl'l L~Ln"'fI\';I'ltJ~~111lLfII~tlU LUn11f11U';IN ......... ............. .............................. 168 

5. 7 ~ttlll'l'n~tJ ............................................................................... .......................... , ... 1 72 
."j.J'" 0 ... 'i' 'I~' J' 

5.8 m1L~UflLLU';I.,,'l~L'ntll'i~L~,.tJm,.~'lLUU~fIINm,. COM L~LL'n,.~~1tltJ1n"llu ............. 173 

5.8.1 ~1Un1ffi~"lU ....................................................................................... ... ..... 174 



5.8.2 ~'l\!\! LtltJ'ltl ____________ ____ _______________ __________________________ ____________________________ ___ _______ .175 

5.9 n'l1~'lLU\!LfIINn11 COM t\!tl\!'ll'l~ _______________________________________________ __________________________ 176 

6 itl L~\!tlLL \!:; t \!n'l,.;j'lil~t1L ~lJL~lJ ________ _____ _______ ___ _________ __________ __ _____ __ _____________________ ____________ 177 

1'1 tI n'l ffi'l~ii~ _____ ________________________________________________ _______ . ______________________________________ . __ ___ . ______ __ . ___ . 1 79 

ll'lfil~\!'ln __ .... _ ..... ___ ... _ .. ___ . __ .. __ .... ___ ......... _ .. ________ ._. ___ __ ___ ._ .. __ . __ . __ .. _________ _____ . ________ .. _______ .. __ .. ____ 186 

ll'lfil~\!'ln n mlJ'lN\l~~tltl'lltl~n\~L 'VlYilJ~'l\!fil1 ........ ______ .. __ .... ______ .. ___ _____ .... _ .... _____ ... 187 

ll'lf'l~\!'ln 'II "''l\!'l\!l.J1:;''JI'lnntl~nt~L'VlYilJ~'l\!'W .. _ ....... _ .. ___ ...... ____ .... _ .. ___ ................. 189 

ll'lf'l ~\!'ln f'I tl~ ,(1.h-:;ntltJ\li'i~tltl'lltl~n t~ L 'VlYilJ~'l\!fil1 __ ____ ___________________ _______ _____________ _ .. 193 

ll'lfll~\!'ln lit n'l1~'l\!'lNmlJ'l~1n'l"ll;hll'lYiIlt'ln~qlJl1~n~tJ ------ .. ----------- .. -----_ .. ________ 199 

ll'lf'l~\!'ln ~ n'l1~'l\!'lNmlJ'lNn'l"llfil'lfutl\!'l~tltln'l"ll~i;1t1tJLyht\!n1ru.~ntn~h~1 . 204 

ll'lf'l~\!'ln "JI n'l1~'l\!'lNfII'l'llJ~lJ,h t \!n11i'i~YJ\! .... -.. -.. -- .. ---- .. -.... --- .... --------- .......... -- ... 214 

th':;t)il~L;t1\!il'Vltl'lUYi\!fi ..... ------.------- --- .. -.. -.- ...... -.---.- ___ .. _._ ..... __ ..... _ .. _ .. _. ___ ._._._._ ...... ___ ... __ .. _ .. . 221 



" ~111~ "1\11 

\1 ";1..1... 1I 2.1 ~~~ 1::n~!J'!J~~n1' 'l111YiYl~nCil\r.nn"1q~ ~nfl!J .................. .... ............... .. ............... 9 

2.2 ~tltlf~4\1~'~~~1ftJ~\lL~tl~nL'~ u.~::;j~Yl\l~Yi!Jl\1~\I~"1q~lI~n~!JL\I''l~ 

2.3 

2.4 

2.5 

2.6 

2.7 

3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

3.7 

3.8 

3.9 

4.1 

4.2 

4.3 

4.4 

4.5 

1::!J::~'lfl1 1 - 48 ~~~\I ~'l\l~tltlf~4\1ffll~"1~~~::~i'I\1n1'~\I ............ .. .......................... 1 0 

~~'(tl1::n~!JYl1~n1!J111Yi '!J~~lJfl~tl!J'~'jj\l'!J~~nt~~YlYi~"11\1f111L\ltJ 2537 - 2548 ... 14 

~~~tl1::nt1!JYl1~~~;j '~~lJ~~~!J'~'jj\l'tl~nt~~YlYi~"11\1f111L\I'II'l~tJ 2537 - 2548 ..... 15 

• ~ .1 ..I" ..., .1 ' , 'I ~ 
u1~1CU'!J::lJfl~~!JYl~'1~rn\l'\lrn!JlJflHtl!JU.lJlfl::U.~~ L\lU 2541 - 2548 .................. 17 

,.;1~n!J111YiL\ln1ni1L~~iiCil\I11'l::Lflnffi\l'!J~~n1,~ffi\ln1::"lnu.LJifl::'jjil~ ..................... 20 

tl1::L!J'jjmlL~ftJ~1nn11Lf11Nn11nflLnn11~~\l1~~::tl1Ci1\ ............................... ....... .. .. 21 

~~~tl1::n~!JYl1~n1!J111,.'~~2.J~eJ~!Jnt~~ YlYi~~1\1f111~'i~!J1::"1~1~tJ 2537 - 2549 .... 34 

'.1 "'.1 ..I, ~ 
~~fllu1::n~!JYl1~~fII~'tl~2.JflHtl!Jnt~~YlYi~"11\1f111~'ifl!J1::"1'l1~U 2537 - 2548 ........... 34 

n11f1ttlU. \I'lYl1~"11'hL'i'lu.tl~1nfl~n11 (3.1) ...................................................... ...... 36 

, '.Y-J t: ..... ""n' ... t .,..1 , 
f111~'l1~u.lJlnIJl1~~CiI\~'l\l'!Jtl~fII1TU~\I~\lYl1!J ~~!J\l1"1\1n)Ylfl1~11~!Jtl!J~fl1!J'!J~~~fl .. 
eJ~!Ju.LJifl::'jjill1l ................ ............. .. ...... ........ ......... ........ .................................... ........... 38 
.... ......... I .... 

~ 1J111n11!J~!JfI fl1 !J'~~ fl11~\lYl1!JU.IJI~::'jj\l"' .............................................. ... ..... ........ 38 

flttlU.\I'lYl1~n1fj~fllrl::~1\1n1ril~n~(;h~1- .............. .. ............. ................................. 41 

n11f1ttlU. \I'lYl1~"11,;1~'lu.tl~1nfl~n11 (3.2) - (3.3) ................................................ 42 

n11f1ttlU. \I'lYl1~"11Ph~'lu.tl~1nfl~n'w (3.7) - (3.18L ............................................ 50 

~\I'l\lLLfl::tJ fltl~:: L!J''l!,r~L~ru~1nn11tJ~ IJI m'::u.flL ~.;h~'l!Jn1'l!"l1 n"1q~lI~ nfl!J ........ 54 

tl 
,.. r .1 ..I... J' 'i' _..I ... , ... 'I ~ 

~ ~~~'l!\llJIlJfl~tl!JYlm""\I U'ltMlfl!J"l1n 3 flrn\l'!J~~u.lJlfl::~CiI\~\I L\l1J 2542 - 2551. ..... 58 

m~1CUlJfl~tl!J (~Wt)\I) u.~::~tl~ii4\1lJf (%) '!Jtl~lJfleJ~!J~ri1~t'l CU ~\ltlri1~"'lJfleJtltJ 

LJi1~1~1~\lLmJ1!Ju.~::n11ri1~CiI\"l1~'tl~nt~~YlYi~"11\1f111L\ltJ 2542 - 2551 ................ 60 

~ttlm~1ru2.J~eJtl!J~Pl1111n11CU1.jU.fl::Lli1J'!J\I~"l1~ (~Wt)\I) 'tl~nt~~YlYi~"11\1f111 

L\ltJ 2542 - 2551 'tl~ JBIC ....................................................................................... 62 
... 

~1\1'l\ltl1::'jj1n~i~"1~CiI\U.fl::~tltlf~;\I~~1\1'l\ltl~::'jj1n~u.eJ~'tl~nt~L'YIYi~~1\1f111 

L\ltJ 2542 - 2550 ....................................................................................................... 65 

tl '''.£,O tl 0 tl ... L tl~L'l!\I"1"l1\1'l\l 1::'jj1n~u.~::~1\1'l\l 1::'jj1n1m~Yl::~!J!J\lnt~L YlYi~~1\1f111 

L\ltJ 2548 - 2557 ....................................................................................................... 70 



" Vl1rl..:! WU1 

• f.!: .I..J - J' 'I ~ .. - .f'''' -.1 4.6 lJ1).J1N\l~HtltJ~~n{;l"h1JU 2548 - 2557 ~).Jtl'l~~rl~lI("I1nt)lJlrln11~n{;l\l~HtltJ --.---- 74 

4. 7 m).J'lN\!~~tltJ'!Itl"lnt..:!~YlYi).J~'l1J1'W (~w1'1J) ~,j,'lLtlL;t1Jn'ln~tJL1JtI 2552 - 2557 _75 

4.8 

4.9 

m).J'lNmjri'l~{;I\I~~tltJ N ~1J6ri'l~{;I\I~~tltJ,j'l.:J1 ... _. __________ ____ ._. ___ .... _ .... _ .. _ ... . _ ... ____ 78 

..J . 
m).J'lN\I~~tltJ~l1"ln~1JL1JtI 2548 - 2557 _._. __ . __ .... ____ .. _ .. _____ . _____ . _______________________________ 79 

4.1 0 tl.:Jj(1h:::ntl1JYI'l..:!mtJl1'lYi'tl.:J'!Itl.:J\l~~tltJ'lj).J"ll1J'!Itl.:Jnt.:JL~Yi~Vl11J~j 

L1Jtl2536 - 2549 ______ ._ .. _______________________________________ . _____ __ ___ ___________________ _________ . _____ .. ____ . __ 83 

4.11 tl.:Jj(tlj~ntl1J~1.:JL~ij'!ltl.:J'tl.:J\I~~tltJ'lj).J"ll1Jnt.:J~~Yi).JVl1U~1LUtl2537 - 2548 ____ ______ ._84 
0-

4.12 ,j,'lViUnU ~"l'!ltl"ltl"l pftl1:::ntl1JYI'l.:J m tJl1'lYi"IJtl.:J\!~~tltJ ---------------- . ______________ . _________ . _______ 85 

4. 13 tl.:J~tl1:::ntl1J~1..:!~~ij'tl.:J\!~ ~t)tJ'tl.:J n,..:! ~ YlYi).JVI'lUfll1. __________ __________ _______ ___ _______ ____________ 86 

4.14 ftl\!£'li'l Ltl~'lVifu mn ~~rl:::\.ftl.:J pftl1:::ntl1J'!Itl.:J\!~~tltJ'lj).J"ll1J--- -- ______ _________ . ____ ___________ 87 

4.15 mrufufli1tl"l..rtl1:::ntl1J'!Itl"lfi'llJl ~'l.:J1 ________________________________________________ . ________________________ 88 

4.16 ~11J'lNVI'l UJ~ L).J~~n~ 88 .. ----.--- -.--- --- ---.- --- . ----------------- -- ----.------------ .---_._._-----.-.------------------

4.17 m).J'lNn1~LL~lYlyh~tJ~lJll~"I1nmj~'l~UU~Nm1L1Jn1N~2 _____ __________ ________ . __________ 96 

~ .. .., ., ... .J., ~ " I ~ 4.18 ~tlm1JtJL.:JU~"I'ln~Cl11JUm1~"lU ~t)lJlrl~tlm1JtJ1tltJ~::: 4 lJlt)u ____________________ ~ _____________ 1 01 

4.19 fl'lU~~).Jrl~'lfu~tl lYl.,h"l'lnmn'ltJLYltln;j ____________ __ ____________ ________ __ __________________ ___ ..... 102 

4.20 m).J'lNm~u~1.Ylyh~'!I'ltJ rltJl~"I'lnn1n'ltJlvH11 fl'lu~~).J"I1nn'l11Ylyh (Adder)u~~ 

11'l~tJl~"I'lnn1n'ltJL~fh ___ ... __ . __ ._ .. __ .... _ .... __ __ .. .. __ ___ . ___ .................... __ ._ .. _ .. __ .. _. ________ 103 

4.21 Pi'l H'~'ltJU~:::tJ~tlj~ttJ"llml1.~ruL 1Jn'lj~1~ U1JLf'lNm1tJflVln j:::u~1.Ylfh 
~tJhjn"l'ljN'ltJ~tl1~ttJ'!I~~11J COM ____ __ _________ . __ . _______________________ __ _____ . ______ .. __ . __ ____ __ ._ 1 04 

- of' ", 'I 'I ... ..J~ _ ! - • I ~ .. " 4.22 m1'l~f'lrl:::lI(~'l'l).J,,).J~'l ~1Jf1'lj~..:!lJ1J ~1JnjN~ u.lYi"t11N1tJ~lJ1~ ~tJ"l!U~'l..:!~'l1J COM 

.. 0 - t " ..... ~).Jtl f1'lVl1J~~).J).J IJll'l1J VI).Jt) IJlrl~ {;I 4% ______ . _________ . _______ . __ . ______ . ______ ._ .. ____ . ____ _ .. ______________ 105 

4.23 t3'1Jl1'lPi1fi11).JLiltJ).JLUmn~~rl:::\.f 1Jl1'l"l~tl1J U~:::~fi'lIJl'l).JtJ~ ~1"ln11 _____ ____ _______ ____ . ___ 1 07 

4 .24 Pi1~{;IihLtln~11tl1:::ntl1J ~N m1 (PO 0) _______ ._. ____ . _________________ _____ __ ______ _ . _____ . ____ . __ . ___ . ___ 1 08 

, J' ...... ~I' '" .. 4.25 "'l'!l1JYI~L1Jtl1Jru1tl..:!m1~t'lm<l·lJ~tltJn1'J!LfflUn1:::"tn. ____________ ._. __ . ______ . ___ .. __ .. _ .. _._ . _______ 1 09 

4.26 1'ltJl"'''I1nn'ln1tJ~1f1JtlULfII1~Vl ~1U111gLf'lntl.:J'YJ1JU~~111mtJltJ\"I1nmn'ltJ 

fII'lf1Jtl1JL~1~~. __ ._. __ . __ . _____________________ ... _____ ._ .. _. ___ .... _ ....... _ .... _ .... _._ .. ___ . ________ ._. _________ . __ . ___ 111 

~ - X ... _..J... ~ " , ~ 4.27 fi'ltlm1Jt.IL"l1J,J"I'ln~Cl11J1Jm1~"l1J ~tllJlrlfi'ltlm1JtJffltJ~~ 4 IJltlu ._ .. __ _ . ____ . ______ .... _ ... _ .... _. 112 

''I'" .1 ~ ....l~" ... , 0 - ~_ - ~.J}" -4.28 fII'l ~"l!"t1tJU~:::tJ~lJ1~~tJ"l!1J~ ~{;Iru ~1Jn11"''l~1J1JU''I1.:Jm1tJ~Vln1:::u~ ~11111U~~Yi"l11N'l 

tJ~tl1:::ttJ"l!~~1U COM ............. _ .......... ___ .... _ .... __ .. __ ._ ... _ ...... __ . _____ ... ___ ,._ .. _ .. __ . __ ... _ .. _ ... _. ___ 114 



" 
" ()l'l11_.1 ~U'l 

4.29 n1ihl"lrl~~I"I'J'ltJ~tJflh'\.Un11fl_.1'VJU '\.Un1n1~ii"''l1N'l~fltl1~ttJ,,rYl'l_.1tJhu 
... 0 ... 'I. " ...... 

COM LtJ'fln'l~u~~tJtJ()l3'lU ~tJ'fl()lrlfl'" 4% ........... 00 ••••• 00 •••• ••••• ••••••••••••••• •••• •••• • ••••••••• 116 

... .. 1" 'I. 'I. ... ..J... .1 'i' .. .1-4.30 n1nLfllrl~~I"I'J'ltJ~tJfII'l Un11fl_.1'VJU Un1NYlVl"''l1N'l~flu1~ ~tJ'UYl1_.11'11U 

... 0 ... 'I. " ...... 
COM LtJ'fln'l~U"'~tJtJ()l3'~U ~tJ'fl()lrlfl'" 12% .......................................... _ ................. 118 

4.31 LL~U_.11Un'l1n'l"'~~fl~'fltJ~'fl-.1~ut1rh"''''~fl~'fltJ~U'fl-.1LL'lItJ'tU~ 2551 LLfl~ 2553 ......... 138 

5.1 ~ ,U ~ fln'l ilLfII rl~~fII'J'l ~d~Julultn Un11fl_.1'VJ U .......................................................... 148 

<:0<11' ...J'\.!:"I ~I 'i'_ J' ..J..Jo ... ... 
5.2 ~ ~ ufill'lYl , ~UL'fln~'l7u1~n'fl1J ~Nn11 LLfl~VlUYI."YI'ln1n"'tJ .................................. ... 153 



3.1 trm~tnJ~m1~~LPl1~~lu'llfJ_:jLfJfl17U LLtltl~t1t11~1~ ..................................................... 24 

3.2 trn1:!nJ~m1~ ~LM~ ~ 1 u'llfJ~ LfJfl11 ou 'llfJ~ L ')£'11 LLtltl ~1 tJ tJh ..................... ................... 24 

ill ~.,.,.Jo "lu 4.1 UJ1nJl-Jfl t1tJ (~WfJu) Y1mlOt~ U 2542 - 2551 ..................................................... 60 

4.2 m11'11"'m1clm'_l1nJlJfl~t1tlLLfl~m'-l1nJlJfl~t1tJ~1fJtl1fJ'-I1~IOt1~'IIt1~nt~LY1.,,~~1Ufll1 

luu 2543 _ 2551 'IIt1~ JBIC ............. __ ........................................................................ 64 

4.3 Ltlt1fL;ULJ11lt1_:j~1wlutl1~"lI1n1LL~~lunt~LYl.,,'-I~1UI'l1U 2542 - 2550 ........................ 65 

4.4 m1LllitltlL;]tltlm~1nJ\lfl~t1tlLLfl~~1UfJUlb~"lI1mluu 2542 - 2550 ...................... 66 

4.5 Ltlt1fL;ULJ1~1UfJutl1~"lI1n1~1'_1Yl~Lutlulunt-:jLY1.,,~~1ufll11uu 2533 - 2550 ............ 70 

.1. ~.I ..! .... .. 4.6 ~tuu1~1nJlJflHt1tJ'IIt1~nt~L Y1Yi~~1Ufll1L'_ImLfII11~~IOt1nn11P11~m1nJ'IIt1~ J BIC 

1 uu 2552 - 2557 ....................................................................................................... 72 

4. 7 t1~pftl1~nt1tllolfl~t1tlYl1~mtlI11."LL~fl~"lIil~ 1 ulJ 2536 - 2549 .................................... 80 

4.8 t1~~tl1~nt1tl\lfl~t1tlYl1~LPlilu 2537 - 2548 ............................................................... 81 

• ~ ."... .J.. J' 0 "'1 ~ , 4.9 u1'_11nJm'll'_lLYlUYlLn~'IIUlOt1nn11P11UfJnJ~1~Yl~1:!!) uu~1~1 ................................... 90 

4.1 0 m~1nJn1'11ilLYlUlOt1n~q'-lt'J~nfltllolfl~t1tJ t1. "'U'_l~11f111~ lOt . ~~L;~L Yln ..................... 91 

4.11 m~1nJn1'11ilLYlUlOt1n~q'-lt'J~nfltllolfl~t1tl t1.rhLL"'~LL~U IOt .uPl1tl3'-1 ............ ............... 91 

4.12 LllitJtlL;]tJtl~flm1tl1~Lijun1'11ilLY1U~fJtlilfi'llt1~ UN FCCC LLfl ~mru1~LijU(Jl1'_1 
... 

Yl ~1:!!] ...... .............................................................................................. ..................... 92 

4.13 m~1nJn1'11f111fut1u1"'t1t1n 1'11~i ;]tJtlL 'Vh~tl~t1tJ~tl11tJ1n1f111un1nl31u ................... 94 

.~ ." ,. 1 1,.... ,.J. I , ~ 1 ... .J 
4.14 u1~1nJn1'11P11rot1U ~t1'tln 'II"'LY1tJtlLYl1Yluflt1tl\ltlntJ1n1f11 un1nJYl 1 .................... 95 

· ~ .. f 1 'I,.... ,.J. I , ~ 1 ... .J 4.15 u1~1CUn1'111'11 tlt1U ~t1t1n ~'II(;)L YltltlLYl1YlufltltJ\ltl11tl1n1f11 un1nJY1 2 .................... 96 

· ~ '" ,. 1 '1" ... ,.J 11'"1 ... ~ 4.16 u1~1CUn1'11P111tlt1U ~t1t1n ~'II~L YltltlLYl1Ylfl~fl~ I'l ~UmCUY11~Lflt1n ........................... 98 

4.17 m'_l1nJn~LL~1vlyh~'111tl1'" (MWh) 'II'tw~~q'-lt'J~nfltl,r~ 2 LL~~luu~1~1 ................... 1 02 
, 

4. 18 1~tltl n11fJ1·n1t1 LL UfJ~~ ......................... __ ..... __ ....................................................... __ .... 124 

4 .19 1~tltl n11fJ1~'Vit1U. U'lUt1u ..................... __ ............. ____ ........................ __ .............. __ .......... 125 

1.1" 0 .., D 

4.20 ~ n1nJ1~tltl~~LLfl~mlOt~m'll'lltJ~ ............ ---- .......... --.-- ......................................... ____ .125 
., ~ ~ ..J 

4.21 111Yi~(;lLLU'l'MLL~~~'IIU'lltJ~Y1t'J~nfltl 129 

4.22 m 1fJ1_:j'Vit11'ltl1'l'_ln1'111 ULL U'l~~ ......... __ . __ .. ______ ... __ ....... __ .. __ ...................................... __ . 129 



4. 23 n1?'l1~fit:l?'lU?'l).Jfh'lil \ILl. \II) ~~ _________________________________________________________________________________ 145 

4.24 111VCi~L1. \II) ~~L1.~~~ n1~l1~fit:l?'l1J1')).Jn1'lil \ILl. \lI)\lt:l\l ______________________________ . ________________ 146 

4.25 tIhJ1run1'li~1rut:l\lL"'t:lt:lnL'li~i~tJULfi1~tJfit:ltJ~untJ1n1P1~1niin15'~1Lil\l'LPINn1'1 
COM fi1;r1 ___________ ______ .. ____ : _____________________ . _____________ _ .. _________ __ ____ _____ ___________ ___ . ____ ____ ________ 155 

4.26 m).J1rufi11fut1\1Lfi1'1~~ ("1nn1nJ'1~Lij1J ) ~1niin15'~1Lil\l'LPINn15' COM fi1;r1 _______ 156 

... 'I 'i'_ ...... 0 - 'i'_ I S-4.28 t:l~11~~~t:lUU.Y1'W11tJ L1JU'1Nn1'1L).Jt:l).Jn15'~1L\I\lU'1Nn15' COM ~1'li1 _________________ ______ 157 

5.1 n15'LmtJUL Y1!JUm).J1run1'lifll1rut11JL"'t:lt:ln L'lit'ii Y1tJUL fi1l1Jn5'ru~mn~h~1 __________________ 160 



m~Ln~Uqj'WlflI11'J:;L~nffi'W 
" 

(Greenhouse Gas) ~-r'Wunt.nmPl 

if qj~1 m 1L1.J~ £J'WLL 1.J~..:j flI11YUJ~tl1 m PI 

..a 
tJ'VI'VI 1 

tJ'VIth 

.... "'..1 .3': .1 _." 
r.NLu'WVllJ1"ll'Mtl~\'iqJqJ1fl~u~:;"ll1"ll11J1'J1~'J£Jm~ 

L1.J~£J'WLL1.J~..:jflI11Y11J~tl1mPl (United Nations Framework Convention on Climate Change, 

UNFCCC) 

~1'-J1~(]1.J1tJt;i''J L(9)£JhJfilnf'11'-J~'flm~t.J~IJ1tl1~1~"ll'fl..:jlJ~Mff (tl..:jrlm~U~~1~4'~m~n1"llLffit.! 
" " 

m:;f;jn (tl..:jrlm~'-J~1"ll'W) [TGO], 2547) ~..:j'l!t.! ~..:jl~iJm~4'(9)j;j..:j~fi~1~LnmLIJ1 (Kyoto Protocol) 

J' .J. IV ""~ ". I ' '" ,.., .... • ~ • I' .,. 
'lit.! L YI'flm~'W(9)Ylt.!fin~ru ~ ~u~:;L VI PI 1J11..:j1 ~t.!lJ1~'JlJlJ'fl LL~:;(9)1L t.!'Wm1~(9)u~lJ1 rum~u~'fl£Jm'l! 

... .J~" }1 ~ ..I. 'i' "".'1 oil 
L1tlt.!m:;f;jn~..:j LYI'fl ~~U1~~1J11'-JLu1~'-J1£J111£J ~'W~:;£J:;L'J~1V1m~'W(9) ~(9)£J'-JLu1~lJ1mL~nf'1'fl m1 , 

fl(9)m'-J1run1~1.J~'fl£Jn1'l!L1'fl'Wn~:;f;jnfl..:j 5% "lltl..:jil~1'W 1990 111£JL'WiI 2012 

1.J ~:;L VI Pll VI £I Ltl'W1.J~:;L VI PI ~ ~..:j~ 1J11:;~'l!n~..:j f'1 'J1lJ ~1 rr qJ L 'Wm nui1 "llU 'll~1111'J:; Lfl n~tl'W 

h'-Jnu'W1'W11.J~:;L VI PI ~..:jiJm1IJ1nfl~ L ,xfll'J1lJi'JlJij'flL 'Wm~LLnt "llif'll~1m~L1.J~ £J'WLL1.J~~flI11Y1 

1Jntl1 m PlL~ n LL9l£J fl..:j t.!1 '-J L,xi IJ1 £J1U'W1Ji tltl ~i 'll 'll1 fl~1.J 1:;"ll 1"ll 1 ~~1 ~'J £I m ~L1.J~ £I 'WLL 1.J ~~ fl111 Vi 

m'-J1rumnJ~tl£Jn1'l!Lffi'Wm:;f;jn 111£JLtIi'nfllnm~~oo.J'W1~~:;~11~ (Clean Development 

J' IV ~ ~".I ~ ... ~""':;:. r _ 
Mechanism. COM) U'WYI'Wl1'W"ll'fl~111f'11"l'J1'-Jfl'-JfIl~ ~f;j L(9) u~:;LVlPI LVI£If;j..:j L(9)f;j(9)IJ1~'fl~fIlm~U1~11 

IV .. oil r J' "':"1 .... I- _" ... IV 

f;j~mm1'l!L~'fl'Wm:;f;jn ('fl..:jfllm'-J~1"ll'W) "ll'WLlJ'flu 2550 LYI'flu{)Uf;1~1'W(9)1'Wm~unn~f;j(9)m~ 

L~mntJn1'l!L1-'fl'Wm':;f;jmL~:;m~~1 L U'Wm1m'-Jn~ lnm~oo.J'W1~~:;tl1(9)111£J L!1f~fifl1~Lnm LIJ1L '" 

Lilt.!11.J f;11 '-J.;J'fl ri1~t.!~fl1 n fl ~1~ 1tJ m ~~1 L ij'W..:j1'W L 'Wiff;j,u'W"ll 'fl~'fl..:j rl m ~u 1'~1 ~ (9) m ~n1'l! Lffit.! 

m:;f;jn ('fl~rln~lJ~1"llt.!) 1~,xn1~fl'l!ufl~t.!~'JlJ~~LiI'W0,x'fl~mim~~1Lij'WLf'1~~m~n~1nm1 
..... ~ ..; 0 ~ '" it .c::. 

Vi oo.Jt.!1V1 fl:;'fl1 (9) L YI'fl (9)1 L t.!'Wf;11lJ'W L£JU1 £1'11 'fl..:j1.J ~::;L VI PlL 'W(9)1 'Wn1 ~~ ~1..:j LL~..:j~..:j Lf;j LL~:;L YllJuhn rum ~ 

L-DYI ~..:j..:j1'W ~'-J'WL~£J'W 'll'J£J fl (9) n1'l! (ffi'Wm:;f;j n IJ.fl:;~nM1 f'1 N111Y1 ~~ LL'J (9) ~'fllJ 11.JL 'WL 'J ~ 1 L~ m nt.! • • 



2 
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1J1~m1 L 1!'t.! PI'J'l'-J";'!J;r'el't.!~'l't.!m1u1'V1'l1r.l (;1 m1 LL~~"ll'l(;1LLPlt'l't.!,~h't.!PI'J'l~lLL~~-..l'!J1J1~~'l rul 't.! 

m~r.l(;1m1 Lil't.!~'t.! 

'!'f . 1-- ..J......t .fI ., ~ Ilr ... ~ l' ....dI 
~'t.!'VI~~~-..lnt'lU"ll£J~uDn~m'VlLn(;1'!l't.!Lu't.!n~~U'J't.!n'l1'V1'-JnLLUU ~1'el'eln"1lL"'l't.! ~",e.Jt'le.Jt'l~PI'el 

ri'l"1l PI'lfU'el't.!1(;1'el'eln 1"11 ~LL~~il L 'Vl't.! ~-..lLiI't.!n'l"1lL1'el't.!n1~"tn Ldt'l~"t'l1ru'li (;1~'J't.!m11J~t'ltJn'l"1l 
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, ~ 
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LLt'l~u1Ll1P1L~l-J~'t.! "t'ln;r'el~~m~'lru"ll£J~'-Jt'l~'eltJ~~-..lnt'l'!J1't.!tJ 2548 - 2551 ~'VIt'l'-J~-..lnt'l'!Jl-Jt'l 
"v II \.I 
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, ~ 
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t'l£h\li11J1~~'Vlfill'l'Yi 'VI~~~-..lnt'l'!J"ll£J:;m"t"t:;ri'el 1 ~ Ln(;1ifq)'VI'll-..lPl~LLt'l:;~-..l LL'J(;1 ~'el'-J~~'l~q) 

~'J~~..:J"'l~LiI't.!~'lL'VII9J~'l~qjl't.!m~L~~m'-J'lrun'l'llilL'Vl't.!~1J~t'l£J~.r't.!'!J~~£J'ln'lfll~n~'JtJ m~'l 
LPlNm~e.J~lPln~:;LL~1Ylrh"'l'lnn'l"1l:ihll'l'Yi'!lt'l\l'VIt'l'-J~\lnt'lull'l£Jl!1fnt'l1nm~~oo..J't.!'l~~:;m~~tlLiI't.! • 
'Vl'l\l L~'el n'VI~..:J~ il PI'J'll-J L i1't.! l1Jl~ 't.!m1L ~ ~ PI'J'l ~ Ft ~ ri 'l ~ 'l 'VI1U m1t'l\l'Vl't.!LLt'l :;rl'el L i1't.! 'Vl'l-..l L~'el n • • 
'\.h~ 't.! 1"t~"'l :;"lI'J tJ L ~'-J1J 1~~ 'Vl flll'lYll 't.!m~r.l (;1 m1"ll tJ ~ ~\I"t:;~'l ~'l1n"ll'J tJ t'l (;1 n'l 'jI Lt'el't.!n 1~"t n LLt'l:;il 

1'l£J1~ L ~~"t'lnm1"ll'l£J1 Ylrh LLt'l:;PI'lfu'el't.!LPl1~lPll 't.!L'Jt'l'lL~mn't.! 
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~1tJ~1fU'fl'WL~~~VI ~,:j,r'W n1~~m~t1~"t:;yj"t1~n.n~,:jif"tr.ftJ~1'W1'i1,:j11'Wif"t,u'W~~,:j!:J~n~:;'Vlul'i'fl 
o 

~ntJ1l1Yi~'fl,:jn1~~1LU'WL~~,:jm~t'W1l1Yi~(nJ ~'J~~,:jm~~:;Lij'Wm~1ru.~1fU'fl'WL~~~VI~"t:; 
_ X coI<;- ov "'.. ~ .1 .J ov 
Lnc;)~'W'\nn~ b~~,:jm~m~"tc;)mm1enL~'fl'Wn~::;"tn"t1n~~~~,:jn~u~tJ::;~~~'fltJ'Vl~'fl,:j~U'!ItJ:;"t1n . ,. 

~n~,:j"t::;L~'W'flLL 'W'J'Vl1,:j~ oo.J'W1m~~1L U'W L~~,:j m~1l1tJ 11'i' n~ lnm~~oo.J'W1~ 

1.2.3 ~m~nif"tr.ftJ~'Jl'JtJ~,:jL~1~LL~::;~'l.JM~~~1nl:lm~~1LU'Wn~lnm~~oo.J'W1~~::;'fl1C;) 

~'fl,:j~ ~ ~~,:j n ~U~ tJ :;"J fl tJ'fltJ LL UU tl n ~ ~ n ~ ~1ii U1~ L ~'fl L~ 'W'fl LL 'W'J'Vl1,:j~ L ~~1::;~ ~ 
1 • .-J \.I 1 

1'Wm~~,:jL~1~m~~1LU'WLF1Nmm1tJ1I'i'nfllnm~~oo.J'W1~~::;'fl1C;)~'fl,:j~~~~,:j 

n~U'!ItJ::;~~tJ'fltJ'!I'fl,:jnNL'VlYi~~1'W~~ ,. . 

1.3 "1I'2lU L"1I Vi'll'!!.:! n1"i1~!1 

1.3.1 fjLflI~::;,r.;r'fl~fl~tJ::;~~tJ'fltJ 'tl,:j'"''l.J~::;n'flULLfl::;m~1ru.~tJ:; t'W~'W~~fl~~,m~U " ,. . 
~tJ::;~~'fl,:jn~,:jL'VlYi~~1'Wf"l~ Lc;)tJ"t::;~m~n~~~~,:jn~u 2 LL~,:j l~LLri ~~~~,:jnflU 

'J~tJ'tltJ 'fl.Yi'W~~1~1'l1~ "t.~::;L"B~L'Vl~1 LLfl::;~~~~,:jn~u~~tJ'tltJ 'tl.ihLLYi~LL~'W 

"t.'WI'l~'l.J~~ 

.1 -. r;: .. col J - X ~ col _ F.! col ov 
1 .3.2 lJ ~::;L~'WlJ ~~1 ru.men~ L'Vl'W'Vl Ln c;)~'W"t1 n~~ ~ ~~ n flU Vl1~'Vl '113'!J L u~tJU L 'VltJU nu 

m~~1'W'Jru.ri1enilL'Vl'Wm~fjfim~~'fl,:j'fl'ii'Yry1~~'l.J~:;"Jl1"Jl1~~1~'JtJm~ 

L'l.J~tJ'WLL'l.J~,:j~1l1Yi1Ji1'tl1m~ (U N FCCC) 

1 ,3.3 'l.J~:;Li1'Wm~1ru.~1fu'fl'WLF1~~VlI111~1fim~'fl,:j'fl'ii'Yry1~~'l.J~::;"Jl1"Jl1~~1~'JtJ 

m~L'l.J~tJ'WLL'l.J~,:j~1l1Yi1Ji1'fl1m~ (U N FCCC) 
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1.3.4 ~1'W'Jruf'1'J1~.JLrh..lhJ1~L;'lLMMJPl1~Vlfl{M.lYi"l1~ru1ri1tiVlr1~fHwel1JLL'Vl'W 

fl1r.JL'WLf'11'ln11 

o ."'1 -l" ,,__ ~ ..l -l. '" ~ " • '" ... ~ ,-l 
"l1 LlJ'W'Vl VI'tl'l'tl1'l'tl'l"l1n ~f'1Nn11'tl'W1'Vll.Jf\nMru:; ~nf\Lf'1mn'W~1'tlLlJ'W1iI1'Vll.J1"l1n 

. n111l1:;l.J1ru"l1n'l1'W~{r.J~'W1 L"lI'W n11rh~'Wc;1'Lh:;~'VlfiIl1fj'tl'tl'lLf'1i'tl'l~ fi VI 

m:;LL~1YHh ~1-'tl ri1H'r.l1m~mn1J~lln1ru1'Wn11~fiVlm:;LL~1rh"l1LLf\:;~1U~ 

Ii 1"J! ri'tl'W~ "l:;L <if 1 ~ 1:;1J1J n11~ ~ V11 ~~ 1 
" 

1.4.2 n111l1:;Ln'Wtfh.J1ruf'11f1J'tl'WLf'11~V1~'Jr.J',jfi'1l'tl'l UNFCCC ~1Ltl'WrJf'tl'lH'd'tl'W1'1l 

Pl1l.J Methodology L ~'tlL~dj'W11lVl1l.J~in~1nf\LLf\:;\n 11l~'tl"JJ1r.JL'WVlf\1c;1~1nf\ 

1~ L~'tl'l"l1n L'Wn11~1Lil'Wn11"l1-'l'tl'tl'lLf'1~'ln11 CDM "l:;rJf'tl'l~n11~1'J"l~'tl1J 

f'1'J1l.J\jn rJf'tl'l'1l'tl'l',jfin11~1'W'J ruri1{;]1'l1L ~Ltl'W11l ~1l.Jd'tl'W1 '1l~ fl1 nf\ rh~~'W~ H 

1.4.3 n111l1:;Ln'Wf'1 'J1l.J Ltl'W 11l1~'Vl1'l LPl1M~ Pl1 flVl f 1J1'l<if 'tll.J f\ 'tl1"l ~ f'1'J1l.J f'1 f\1 ~ Lf'1 ~'tl 'W 
d.9 " 

F1l.Jri1~1'Wn11f\'l'Vl'W~'Wn1Jtf"l4'r.J~f\1r.J1l1:;n11 L"lI'W ti VI 11 n11LLf\ mll~r.J'WLl'Wvn n , , 
J' ... 

11r.Jf'11"J!'tl'tl1r.J'1l'tl'lf'1111J'tl'W 
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1.5 tJnL!l1f,jVlf'l1~';h~~lMu 

1 .5. 1 Vl~11JtfhJ1Nri1IJ!il L Vl'W~fl ~fl~ 1~~tJth-~~1NLLfl~e.JfltJ ~~ttJ"]j'l1[;l't)1JLL Vl'W 1 'W~1'W 
" ... 0 .. 'i'_ 1....J 

m~fl!11(;l'W'VJ'W'\.'I1n~m~~1L'W'WIJ"1Nmmfl nm~'Yi[?J.J'W1Vlfl~'fl1!11 (COM) "lI'fl~ 

~fl ~ ~~ n fl1J'Il tJ ~~ fl ~'fl tJ LL 1J 1J Cl n~; n ~ "lI1.n1J1 fl 
~ \I ",. 

1.5.2 Vl~11JU~r.r tJ~;n~,j'ltJ ~~ L~1lJ LLfl~~tJM~Pl1 'Wm~r.r!11 m~'IltJ~1l1tJ 1~PlN m~ 
nfl1nm~~[?J.J'W1~~~'tl1 C;)'Il't)~~fllJ ~~nfl1J~'l1~ LLe.J'W~1 L U'Wm~vl't) 11J1 'W'fl'W1Pl [;l , 

1.5.3 Vl~11Jt1~U"r.rtJ~1~qjLLfl~LL'W'lVl1~1'Wm~~~Lfl1~LLfl~~[?J.J'W1m~r.rc;)m~~~lJ~~ 

n fl1J"lI tJ~'fl £h~iJtJ~~~ Vl fl1l1'Yi L ~'fl1'fl~f1J m1~ [?J.J'W1 LLfl ~L(;l1tJ lJ'Yi ~'tl ~~ ~ ~f1J ij'fl 
... "~,, ..,J _X" 
n1Je.Jfl m~Vl1J~1'W~~LL'l ~ fl't)lJVl~~Ln~'Il'W ~'W'fl'\J11"'1 [;l 



...a 
'U't1 't1 2 

2.1 'VIi!~er~n~'U"lI!.I::\J~~'iI!lLL'U'U~n'VI~n~"ll1ii'U1~ (Sanitary Landfill) 

~~l-J~~nfl'lJ"lI£J:;lJfl~'elmL'lJ'lJ~n~~n~'1l1jh .. nfl (Sanitary Landfill) LtI'IJ~fin1~n1r.r(;1l;jfl~'el£J 

~fi~~~~L.;n 'lJth:; L 'VIPlL'VI£J L(;1£J1l1lJfl ~'eJ £Jl-J1L 'VI n'eJ~ L 'IJ~'IJ~~r.r (;1 LI,i~tmL ~~il m~~Vifl1~~ n~'eJ~~'IJ 
~1~f'l..J'i'IJ~1~ ~(;1 L -if Lri1'eJ~r.r nmfl Ln~ £J LLfl:;U(;1t[(;1L "'q'lJI'i'J LL~'J 1-if~'lJnfluiuLLfl:;U (;1t[(;1L "'LL \.i'IJ~ n 
"''' I .... '" I 

f'1f~ ~~~"nmr1.lin'1l£J:;lJfl~'il m·J1 Ln~ £J LLfl:;U(;1'fl (;1~ n LtI'IJ-D'lJ1 ~~u~h £J-DWi1.lnflUL Yl'eJi1'fl~ rl1.liJ q,J~1 

L 'IJ~1'IJn~'IJ LLl-Jfl~ LLfl~1 ~'IJ'1!:;~1~ l;jfl~'eJ£J LLfl:; mlJl~1f'11 q,J~1.l1 ~1~il1.l'VI1tJ~il'eJ ~L 'lJlJfl ~'fl £JiCl:;~ n 

tl'fl£J~m£J1J11l.lfi ~1l-J"l!1 ~~£J" ~'IJ'VI1m 1.ln~:;u'J1.ln1~tl'fl£J ~fl1 £JLLUULl-J1. -if'eJ'eJ n; LiCl1.l (An ae robi c 

" .t " 
Decomposition) vh t "'lJfl~'fl£JqUI'i'J Ln(;1 rh'1!il L'VI1.l LLfl:;~1 L~£J"lI1.lL1.l-D1.l"ll'fl~l;jfl~'fl£J m~~1 L'W'lJm~ 
:r .1 "'" ~ 0 '" l;' ~ .J ... .t .,. -.Of 
~~ nfl'lJl;jfl~'fl£J~:;IJ1'fl~l.ll.l11J1 ~m~ ~'lJn1 ~U1U(;11.l1 Lt'l£J'VI Ln(;1'1l'IJ LLfl:;n1 ~~::U1 £J m"l!'fl'fl niCl1 nu n'J ru~~ 

iCl1nVi~:;n"l!,r'1J~n1~~1fi11ru~'1I Vi.PI. 2535 l.l11J111 18 L~1:;1.JL~mrlUn11n1r.r(;1 

~~1J~ Qfl~1'fllJfl~'eJ£J~1 m~ul~11r.r (;1 n11n1r.r (;1~~1J~ Qfl LLfl:;l;j fl~'eJ £J LtI'IJ'el1'IJ1iClWW1~'1l'fl~ n"l! n11 

~'J'lJVf'fl~ ~'lJL 'IJ~'IJ~ ~~n'1! m1~'J'lJVf'fl~ ~1.lti~~1l.l11t1~1~ L "''lJm'VI L 'fl n"l!1.l~1'fl~~'lJl.l1~1 L'W'lJn11LL'VI'IJ 
v 

L~ 'lJnn1l~il L ~1Jlt['lJf'1'J1 ~~ t1i'fl~1~ru'fl~q,J1IJ1iCl1 n~'J'lJn'1! mrn1'eJ L~1'Vnrn~11.lfi'fl'IJ LLfl::n"l! m ~~'J1.l 
Vf'fl~ ~'IJ,r'IJti~ f'1~ t1i'eJ~ LtI'IJ~ru ~(;1"l!'flU ~1 nil f'1'J1l-J L~£J~1£JL(;11 Ln(;1~1.lflIJ11l-J 

~~,r'IJ m~Ul~1~(;1m~~'JU~'Jl-JLLfl:;~~nflUl.lfl~'fl£J~~LtI'lJWW1~fU~(;1"l!'flULC;)£J(;lN'1l'fl~ .. 
n'1!m~~'J'lJVf'eJ~~1.lL1.l~1.l~,r'IJ1 ~~LL1.J~~nMru:;m~~1L'W'IJ~11.lL~ 3 nnil ~~~ 

(1) ~'J'lJ11"l! m~Vf'fl~~'IJ~1L'W1.ln1~r.r(;1 m~~'J'lJ~'Jl.lLLfl:;~~ nflUl.lfl~'eJm'fl~ 
v 

(2) ~'J1.ln"l! n1~Vf'eJ~ ~'IJ~1l.l1 ~t1 LL1.J~~11.lU1~~'J'IJ L "'1J~::"l!1"l!1.l~1'flu"hl'VI L 'fl n"l!'IJ~1 L'W1.ln11L 'IJ 

'lJ1~niClm~l-J L-n'IJ L~1J~:;'1!1"l!'IJ~1l-J11mL£Jn1J~:;LJl'VIfjJ£J:;L~ Ltl1.lmru111J~n~:;u'J1.ln1~1 
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" I ... '" I 

'l'l!L?1~ vi~'eJn11~1Lil~~,:mflu1~Y1~Vl"ll'el\lfl1I"lL'eln'l!~ LLI?!'Vi\lv'n'l!m1Yf'el\l~~tT\lI"l\lLtl~ 

~1U~~'l!'elUtc;,tl~N~1nLn~I"l'J1l-JL~tl~1tl~~'"l1nn'"lm'1l-Jc;i\lnfl1'J 
" 

(3) ~'J~n'l!m1Yf'fl\la\ll-J'fl1J'ech~1'"lWi;h~1~L'eln"lI\l~1LU~m11~m11'JUnl-JLLfl:;~\InflUl-Jfl 
" " " , 

eJ'eltl'Vi\l~l-J~ c;i\l~~ fl1I"lL'eln'l!~Vl1U~1Lil~m1'"l:;~'el\lLtl~~fu~~'l!'el1Jtc;,tlm\l~1nLn~ 
" 

il1~1UnNL'V1'Vil-J~1~mLtl~Ln'tl\l~ijm1tJnI"l1'el\lYf'el\la~1~nJLLuU~LPlM' ~\lm1~~m1LLfl:; . " 
1J1~11Ln'tl\l~Wiu~~1n'l!m1~\I~rj'~nNL'V1'Vil-J~1~m ilWu'Jm1\l~1U~~'l!'tlu1~m1~~m1l-JfleJ'eltl ". .. 
"ll'tl\ln1\1L'V1'Vil-J~1~Fl1 ~'tl il1~n~\lLL'J~~'tll-J nNL'V1'Vil-J~1\l1"l1 ilwich~L~m1LrhJ1'J1J1'Jl-JLLfldh~~l-Jfl . . " 
eJ'fltl~Ln~~\lL~n,\lL'V1'Vil-J~1~1"l1 LLfl:;ilf!l~rrn1~~lJfleJ'tltl 3 LL~\I H1LLri f!l~rrn1~~lJfleJ'eltl'el'tl~~"l1 
~~rrn1~~ lJfl eJ'eltl~~'tl\lLL "lll-J LLfl:;~~rr n1~ ~lJfl eJ'fltl~1 tl'l ~l-J b~tl'"l:;Ltl\l'~"ll~ri1tllJfl eJ'el tl LL~'J~:; 

tl1'ltJn1~~~1'tl~\lnflUl?!tl'ltJ L~tI'"lr.pj\lil~~l-J~\lnflUl;!fleJ'fltl'l-J'l!~~~1Lil~m1~'el\lLL~\l~'fl 

'fl.'Vi~l-J~111"l1l-J ~.~:;L=il\lL'V1n LLfl:; 'fl . n1LL'Vi\lLL~~ ~ . ~1"l1tJ3l-J 

(Sanitary 

Landfill) 

Ln~'"l1nn1:;U'J~m1rJ'tltl~fl1mL1J1J'll-J1. -D'tl'tl non L'"l~ (Anaerobic Digestion) fl1tlL ~~~l-J~\I nfl1J ~\l 

Ltl'1..!rh'l!L1'tl~n1:;'"ln (Green House Gas, GHG) ~Ltl'1..!~1L~~1~Ln~tlqj~1m1LtJ~tl~LLtJfl\l~fl1'Vi 
" fl~'tl1mPltfln ~1'tl111'J:;bfln~'tl~ (Global Warming) c;i\l~\l tI"lNm1tJ~I'l'Vi~\l\l1\ltc;,tlL-Dn1'l!~'Jfl1'Vi 

" 
'"l1 n~~l-Ji1\l nfl1J"ll tl:;lJfleJ'tltl~\l Ltl~n 111'JU1'Jl-Jil L 'V1~~ Ln ~~~'ltJL-DtJ1:; ttl'l!~ (Metha ne Re covery) 

... ::'1 .... .. .. J ."1"" ::'1 'I ".... 'I ....... 
'"l\l Lu~tln'V11\lLfl'tln~~\I'V1~1l-J11C1fl~lJqj~1 ~\lnm'J LLfl:;Lu~m1 ~'l!l-J L'V1~ ~\lm1tJfll'l'Vifl\l\l1~'V1~LL 'V1~ 

n~11-ifL~'tlL'Vi~\I'"l1n~'tl~onfl ~\I~ tI'"l~tl ~L~m.;r'el\l~\lm1Yi'"l11n.nil1~1umru1n1'l!ijL'V1~l-J1H' 
.1 'l' ......... .:....~ .1 'I JI J:1 0"':1 J 
u1:; ~tl'l!~l-J~\I~I"l'el u1l-J1nJ"lltl:;lJfl~'tl tl ~~'Vi~'V1~\I nflUl'lfl'tl~'el1~m1m L\l~\l1~~\lnfl1J (L~fltl 

• I ~ J J 0 ... 'l •• I.~ ..... ~ 1 ," , Jf.... .t 'l. I 
lJ1:;l-J1nJ 20 lJ) 'V1L~l-J1:;~l-J'V1'"l:;~1l-J1tJfll'ln1:;LL~ l'H'i1I"l'J1l-Ju1l-J1nJ l-J~'tltlm1 1 ¥'j1\l1'l~"ll\l u 

(Landfill Methane Outreach Program: LMOP t~tl U.S.EPA.) (U.S.EPA, 2551) Ltl'tl\l'"l1nilll-J1nJ 

n1'l!~Ln~;~Ltl~~~~'J~b~tlI'lNriuml-J1nJ"lltl:;l-JfleJ'eltl~tl1l-J1~\lnflU1~~\l~bFi1\1m1 LLfl:;ml-J1nJ 
" 

n1:;LL~'l ~~1~tJ~I'l'lcJf ~\I'"l:;~\ltJfl I?!'tlFl'J1l-JPll-Jr111 \lm1fl\l'V1~ • • 
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tI .... - .... - ~ .1 2.1.3 lln~!.I1'VlLn~1'·nnn1~~~mnJ~~~'il!J 

~~~r.nniln1~~\ln~U~~~'elrJ 'TlrJ:;~'.1n~c;ll;ultl~'W~~\ln~U"'l:;iJm~Lnc;'ltl~mm 
(;]1\l1~tl Lc;'ltJtI~mm~Lnc;'l~tl"'l:;iJi\l~huih:; L~iJ LL~:;Yl~n~ H1LLrl n1~Lt.hLi~J'eltJ'Tl'el\l~tlYi1tJ1'l?l~ 
n1~Lnc;'ltJ~mm'el'iln;Lc;'l.ftl'llltWJJtJ:; n1~f'JL~~LL~:;LLYiin~:;"'l1tJ~'J'Il'el'ln1"J!(;]1~1 'el'eln"'l1nitl'lltJ:; 

, , 
.::t. .. CV I dI q cv , .... _ 

Lnc;'ln1~L~~'eltll?l'J'Tl'el\l'll'el\lL~~'J1?l1\l1 L'W'el\l"'l1mJ~111'J:;~'J1~c;'ltlLLl?lnI?l1\lntl Lnc;'lm~~:;~1tJLL~:;"ll:; 

~1~~tl'Vi16LL~:;'tliltl'Vi1tJ1'l?ltlLc;'ltJ~1LL~:;n~1tJLrh.J~111Yi~1"ll:;'TltJ:;~~'tltl~'J'tl'tln"'l1nitl'lltJ:;~tln~c;'l . .. 
... 

LL~:;Lnc;'ln1~tJu~'J'!J'tl\li'W'IlrJ:;~c;'l 

.. 1_""" I CV '" .J .. .J _ J' .. J' .J~ .J' ., ... '1 .... 
u!J mm m~tJ'tltJ~~1tJ 1?l'J LL~:;M1\l~111'J:;'VlL~ tltJ1'Vl Lnc;'l'Tltl ~ 'WYitl'Vl~\l n~u 'TltlnUu""'ltJ 

~1~t1J~~1tJtJ~:;n1~L"lltl 'tl\lrltl~:;n'elU'Il'el\l'1JtJ:; ~:;(;)Umffic;'lLLtitl m~1NFl'J1~~tl~iJ'el1'J1.tl1'~(;) n1~ 
... , ... 

iJ~1~rjurj\lm~Lnc;'ltl~mm ~l?lnn1~L~~'eltl~'J'1J'tl\li:nLL~:;'f.lruWJn LiltliJ1tl ~1~1~mL~c;'l\ltl~mm 

n1~~'tltJ~~1rJ~'J'Tl'el\l~1~tl'Vl1tJ111tJltl~~~~~n~U(;)\l~~n1~ 
bacteria 

Organic matter + Hp Biodegraded organic matter + CH4 + CO2 + other gases 
----+ 

..01 .. .....,. 'I ~.J."'I ..... , ~.l' 
L~'elYi"'l1~ru1~:;f.J:;n1~Lnc;'l'1J'el\ln1"J! ~'WYitl'Vl~~~~\ln~ULLUU'.1n~~n~"Il1JlU1~ ~1~1~tlLLm ~"l 

" 5 ~:;f.J:; (;)\l(;]'elLtli'l 

I I I " • 

~111'J:;VliJ'el'el non L"'ltl Lil'el\l"'l1n'el1n1P1VlLL 'Vlm~'J'tlrJl 'WYitlVl~\ln~U .. 
~:;tJ:;~ 2 Transition Phase L~'el'el'elnonL"'ltl~c;'l~\l L~'el\l"'l1nn1~1-n"ll'tl\l,,~tl'Vl,,*tJ1'W~:;tJ:::~L'el\l 

YiU~1 ~Jl1Yi m~~'eltJMnf.J111 tJ liJ1~111 :;'J:; Lffi'tl non L"'ltlL~~ Ln c;'l~'W L 'WLI?l~'VlLL~:;i~ L ~(;l"'l:;tln,,*~'J~ .. 
Ltl~tJ'WLtl Lrltln1"J!L tl LI?l 1L"'l'W LL~:;n1"J!Le1Lc;'l~L"'l'W-n~ L ~~ 1 'W~:;tJ:;~~1~tl'Vi1tJL ~\l.;r'tl'W"'l:;t1 n Ltl~f.J'WLtl .. 
Lrl'Wmc;'l~'W'Vl,,*6 'W'eln"'l1n~rh pH '1J'el\l~1"ll:;'1Jf.J:;"'l:;~1~\l L~'el\l"'l1nC~~iJn~c;'l~'W'Vl,,*6Lnc;'l~'W ~ni\liJ 

n11L~~'!J'el\l ~1 fu'el'W'\.Q)'el'tl n L "J!r;1 

" ltl~:;tJ:;il1~LLri mc;'l'tl:;;~n 
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.. _.c:IiI 'I ~.. J' ~ ... I f~ .-

tJl"1 LLtll"1'VlL1£J ~tJ1~£J~tJ pH 'IJn'JfL.!'VIfllJtl~n~'IJ"I~~~'lItJ "D~"I~lJI"11'eltJ ~wlb~ 6.8 - 8.0 (~M1 'JLPlM' 

~lJtJ, 2548: 148) • 
.J., . ~ .... J' ... ~.... .. .. ...... I 

1~£J;;'Vl 5 Maturation Phase 1~tI~tJLnVl'lltJ'VI~~"I1n'l1tJ'Vl1£J~11'.1n'~tJYl1£J£J'l1t1~~1£J 

• IcJ Pi...... .. f L L r ,J ...... r ,..J , ... L ' r 
Lu~£JtJLutJn1'l!lJL'VltJ~~~n1'l!1"11 tl'l1tJ Vl'l1'l1n 'l!Vl '(i'JtJ~11'l1tJYl1t1'IJ1~nfllJYltl'l1£J~~1£Jm lJf\lJ\!1ru 

"I~f'i'l1£J1tl'eltl~~1t1'l1th~.;r11 n1'l!~yjtllJ1n\tJ1~tI~~ LcJlLLri n1'l!iJL'V1tJ~~~n1'l!1"11ftl'l1tJLVl'l1'elnL'l!c;f 
'VI~~"I1 n'VItJVl n11tl~n~'IJ'l11"1yj'IJ n1'l!L tJ LmL"ItJLL~~'l1'l1 n~ L"ItJ t tJWlJ1 ruL~ ni.!'l1t1 

t tJtJnmmn11tl'l1t1~~1t1(;j'J'lI'el~f\11~tJ'V116"1~'Vi1 \ ~LnVl n1'l! ~1~1 LVl tliJ,~tJ'Vl16"1 ~tl'l1t1 
., 

f\~1t1~'JtJtJ1~n'el'IJL'VI~1ilL~LLri 1"11ftl'l1tJ 'l1'l1n~L"ItJ L~'lVl1L"ItJ LtJLvI1L"ItJ LL~~eD~L~'elf 'Vi1\~LnVlrh'l! 
., 

~'JtJ\'VIqj~'l1 ~l1f'IJ'l1tJLVl'l1'elnL'l!c;fLL~~iJL'V1tJ ~~~l1n~ 2.1 tJ'l1n"l1nil'l11"1LnVln1'l!~'l1lJLlJLiltl~~~ 

L~LVl1L"ItJeD~L~c;f LVltlIJl1lJ'Vl~'ftDLL~'J mlJ1ru'll£J~ 1 tJ'l1tJ~"I~LnVln1'l!1"11ftl'l1tJLVl'l1'elnL'l!c;f 2.7 

~n'IJ1P1n~IJl~~~n1'l!iJL'V1tJ 3.9 ~ntl1P1n~1Jl (~1,rnfnM1I"1'J1lJ~~mVl n~~LYlyjlJ'VI1tJI"11, 2539: 15) 

ilL'VltJ (CH 4) 

1'11f'IJ'l1tJLVl'el'elnL'l!c;f (C02) 

LtJL(;l1L"ItJ (N 2) 

'l1'l1n~L"ItJ (02) 

LL'ellJLlJLtJtI (N H3) 

L~LVln"ltJ (H 2) 

1"11f'IJ'eltJlJ'l1tJ'elnL'l!c;f (CO) 

LL'VI~~~lJ1: LtJ;;m (;jru"Vl,ru\f, 2551 : 11 

45-60 

40-60 

2-5 

0.1-1.0 

0.1-1.0 

0-0.2 

0-0.2 

0.01-0.6 

.".... .. f L L r PI" .....J.. X , ... L ''Il{ 
n1'l!lJL'V1tJ~~~n1'l!1"11 tl'eltJ Vl'l1'l1n '111'1 LutJn1'l!'VI~n'VlLnVl'lltJ"I1nn11t1'el£J~~1t1(;l'J~'IJ'IJ lJ ~1l 

., , 
YitJYltl~n~'IJ~~1Jl111~ 2.2 
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, ", 
(;lln\l 2.2 Ltl'flfL;jU(;]~'fl\l mfu'flu'l~'fl'fln 'l'li~ LLfl:;iJ L'VlUVlYiUL U~U~h~fllJ ~\l nflUL U"llr;J\l1:;£J:;Lr;Jfn • 

.... 
1:;£J:;L r;J fll,l§I'flU 

rnf'lJ'flu'lI'1'fl'fln'l'li~ (CO2) ilL'VlU (CH 4 ) 

0-3 88 5 

3-6 76 21 

6-12 65 29 

18-24 53 47 

36-42 50 47 

42-48 51 48 

Lm~\l~lJl : Tchobanoglous, G., Theisen, H., and Vigil, S. A., 1993: 388 

"nn(;l111\l 2.2 YiUtJ1LU"llr;J\ldlJiJi'u lil:;il~~~r;JumlJl(;l1~'fl\lrtlfU'flu'lI'1'fl'fln'l'li~r1'flu.;rl\l\'l\l 
" 

L \lfl\llill n L u"ll'd\ltl~mm nl1tlfl£J \'lfll£J~'d LLUUH''fl'fl niB LIilU ~\l1il:;c;11 L -nUfl r.h\ll'l'tl Ltlfl\lIilUn 1:;i\l 

illlJ1N'tl'fln:nLIilU~il'tlfJ1.U'tlln1P1~LL'Vlmfl~Lu-Eu~£J:;~~(~'lJ~nH'~lJl'1hJ ~~\llillmrUn11tl'tl£J 
\'lfll £J~'d L U\'lJ11'd:;'llJL-iffl'tl niB LIilUIil:;c;11 LilUl'lfl 'ltl ~~\llill n nl1c;11 L ilUn1 1~\l nfluc,liu'l tl LUUL'dfll 18 

~tlI'11,r i ~~'dUfl\l rftlj:;nflU"lI'tl\l fh'llI'lI\l11il:;rt\l'tl fJL U\'llli Yi~ r1'flU;Jl\l rt\l~ ~1~1 n hliJ n111:;Ul£J 

.,. , 'I J J.:-r n~' %,,/ • ~ ..." ..: J' , 
nI'lI(;Il\l1 ~UYiU'Vl~\lnflU'tl'tlnlJl lil:;rtll'1n1nW 191'dl~~~'dUu1lJl(;l1"l1'tl\lnl'lllJL'VlUIil:;LYilJ"lIU'tlm\l 

, ...l 'I ...1 !:- .:; ...l .,. ... 'l 'l"" ,,/A J , 
(;l'tlLU'tl\l ~U"1I'd\l1:;£J:;L'dfllm'dU1U 'Vl\lULUfl\llilln nI'lIrtl1U'tlU 1'1'tl'tl n 'lI~Iil:;LL Yim1:;lill£Jfl\l~~U'Vlfl~ 

LiJi'-EU"lI£J:;€1'1 

" " 
LUULL U'd,j\lfllJ~ ~ nl.J'~1\lmUrtlJ nl'l1 riU~I"ll:;"lI£J:;lJflcJfl£J L 'IX L~lJl :;\'llJ . " 
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- .J."1'.?t CJ CJ.I 
e.J';Im1"l11"l~~C11'\JVl~~n~1JLlJULL1JlJn~tJ1~ ~~1"l';l1~Ln~IM~C1Ln1J:.J~~'iltJ LL~:;~~m~ 

Vh~1U L".rlU m~~~ mnn~tJ m~lJ~~~Lu~ru:;~il~~~~LLN • 

'" ..... I 

I"l r:w11Yi~1 ~';I ~uLL~:;~1LIIf~u L Yl'eli1'il~ riUe.J~ m':;VllJ(;]'el~~LL ';I~t\''il~ • 

" L um':;lJ';IUm~e'l~ n~1J~tJ:;LL1J1J ~ n~ft n~~1iilJ1~il.;r'il ~-;r'el L~tJ ~~ (;]'el hJu 

Jf .. .l'..J.. 0 Jf 0 "'.1 ."1' .?t .... ..J. 1 ",..J 
(1) 'I1~YiUVl~U'ilfJLLt'i';l mm1"'1~:.J~~'elmL1J1J~~n~1JLlJU';lfiVllJ~:;~tJ~Vl~~ 

(2) Liju~:;tltl~hJ£l~m noftJ-n'elu~~ 1 u!1hun1~{ ~ n11LL~:;~1 Lilu~1U • 

(3) ~:;tJtli1m1~~~~~U~ nn1l~Ln~tl'lJ~1~1~1~mLnbtl'lJ~1'l!1h;uYb~~ hJLn~iI'lJ~1 

~tJ:;~~tJ'eltJ(;ln~h~ .. 

(5) ~1~1~mi1{~~tJ:;~~tJ'eltJ'l!1lVlnU~:;LJ1Vl Vln~U1~ tJm~U~'el~L~tJ~U(;ll1tJLL~:;"lI'el~L~tJ~~ 
'II • • 

" L~'el 

o " 0 

(6) L;j'ilvhn1~e'l~n~tJL~~Ylu~LL~';I 

~u1~iili1 

(7) fh"l1~Ln~"'I1nm~e'l~n~tJ~1~1~C1~~u1t~tJ~1hJHLijuL~'elLYi~~Lum~e.J~(;l 
n~:;LL~hHh LL~:;~u1'l,J1 

(1) r1f'el~m~~u~e'l~n~tl~U1~ L~Ckl ~11~u~:;~tJiI'lJ~1LUn1~~~1~U~ 

(2) 'il£l~1~'ln~"1!~"1!u ~1L ~r1f'el~ L~tJrh L ifr.l 1 tJL um~"lIu~~~~ 
'U • .. 



(3) nl"J!LL~::~1 L~ tJ"'Il n~~eJ~ tJ~lJ~ n~tJ'l t)'elI"'1Yl11 \( Ln t')€'W(?ln tJIDl 

(4) ~1 Ltl'WiJf'el~ l-ii'~'Wn~tJ~tJ"lJtJ::l.J~rJ'elml tJ1'Wr.'h'W'l'W)'n n .. 

2.2 ~'iI ~i1!1"JJiI./I n,.:I L Y1VUJ'\III1Jft'i 

12 

n114't')n11~~eJ'eltJ~ILtl'WiJf'el~VlntJ~~n11Lnt')~~eJ'eltJ~ILnt')~'W"'IlnLL~~~1t') ml.JlruLL~:: 
~ , 

'el~ ~lh::n~tJ nl.J~~lh::LflVl~~~l.J~eJ~mtl'W'elth~ h,jl~ LYl~ 1 \(n114't') n11l.J~eJ'elmtl'WhJ~th~ .. .. 
~ n iJf~~ L~ l.J1::~l.JLL~::ihJ1::~Vlfi 111'Yi hl n'ell \( Lnt')u qj~1 r;I~~~LL 'It')~'tll.JLL~:: hl~~ e-J~n1::VltJr;I'el~~fll'Yi 

'tl'WlirtJ 

LL~fi~riIL'ilt')l.J~eJ'f)tJ~'el~nNLVl'Yil.J~I'W~1 lh::n'eltJ~'ltJ ,j1'W~n~l~tJ ~m'Wlh::n~tJm1 .. . 
~ ~~ 

~m,j'Wr;l1~1 L"ll(?ln11-n~~11~LL~::1~Cl~'W L"ll(?lm11,xtJln1~~~'lll.J-n'W L"ll(?lVlr?i~"II'el~LN~I'Wth,jt')~'el~ 

L~tJ L"ll(?l~(?l~I~n11l.J LL~::L"II(?lLm!(?l1n11l.J ~~Ld'el~"'t11rul€mlnI1Lnt')~~rJ'eltJl'Wnt~LVl'Yil.J~I'W~1 
.- .... I .... ... t.I': J' ... 

lh::l.Jlru 0 .9 - 1 nL~n1l.J(?l~~'W(?l~'l'W LL~::l.JLL'W'lL'Wl.J"II'el~n11LYi),J1Jhnru~tJ::~~"ll'WL1'eltJ1 ~ln 

nNLVl'Yil.J~I'W~1hJLi~~IL'il'Wm1~t')ml.Jlru~tJ:: ml.Jlru"lltJ::IiI::L~l.JLtl'W 12,644 lJi'Wr;I'el1'W 1'WtI • 
2555 ~~~n'lfILt')tJfi'WI~11L~'elmll.Ji'll.Jij~1~~1~111::LVlPl~~'W (JBIC) ~~t1'W 'WltJ~.nfmf Ln'lf:: 

LtJfl'W ~~(?l~~111-nn114'~~1t')n1~LVl'Yil.J~I'W~1 ~~il'WLtJtJltJ~t')ml.Jlru"lltJ::1'eltJ~:: 1 0 r;I'eltll'W"rl'l~tI .. . 
2547- 2551 YlI1\(ml.Jlru~tJ::~Lnt')~'Wl'W-n'l~ 4 tl~ilml.Jlru~t')~~ (nNLVlYil.J~I'W~1, 2550) • 

n11L~l.J;'W"II'el~111::-nln1LL~::m1"llmtJr?i'lVlI~LPlmlnlil~~IiI::~~e-J~r;I'tln11Lnt')~~ 
eJ'f)tJl'W~'WI~(?l LL~::ril~~Ltl'WUqj~I~~n"ll~~nt~LVlYil.J~I'W~1 ~~t1'W ~fi~rt~1'Wm14't')n11~~rJ~tJ 
~t.h~illh::~Vlfifll'Yi 'ltJi'LLn n11~t')€(?lnLL~::ml.Jlrum1Lnt')"ll'el~"lltJ:: n11LLtJmtJ:: 1'll.J~~m1Vl11tJ~~ 

..... atI.J °1 .. '-"" '-'1~': ~ ml.Jlru,~n'lfru::LL~::~~~lh::n'eltJ"ll'el~~~eJ'eltJ LYi'elVlIiI::'W1 u ~"ll111::LtJ".n'W(?l'el 11 Vl~'WrJru~l.JtJ(?l~~~~~ 

eJ'eltJliI::ii~'lIl.J~~1 n~~ltJLL~::LIDl nr;ll~ri'W111 ~'WritJ~~ltJUIil4'tJ~iie-J~ r;I'el rJ ru~),J~~~ nfil'l L-n'W 

~fll'YiLPlmlnlil ~n'lfru::nliln11l.JVlI~i~~l.J 1WJ'Wfi11l.J ~~n1~ LL~::~~m(?l"ll'el~111::-nI'll'W ~~IiI::~~e-J~ 
, " , 

1\(~n'lfru::~~~111::n~tJ~~eJ'elm11~tJ'WLL11~~111 ~~~'W n'tl~4't')n11"11tJ:: "II'tl~L~tJ€'W(?lnmL~::~~l1l)Q~ 

~1~n~~LL'lt')~'tll.J nNLVl'Yi),J~I'W~1 ~~1tJi'~IL-n'Wn11~t')(?lIl.J~ru~l.JtJ~l.J~rJ'eltJ'elth~r;I~Lii'tl~ L~'el . . .. 
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~ "" .... 1 .,. .1 
m;\I L 'V1YUJ~1'W1'l~ ~1?1'1J'fl'J~'fl\ll'lu~::: n'fl'U'V11\1 n1 rJJlTYi LL~:::'V11\1 LI'l~'1J'fl\l 'J~ w'fl rJ'~'jj'Wnt\l L Y1'Yi~~1'W1'l~ 

~\I(;11r1\1 2.3 LL~::: (;1111\1 2.4 ~\I.;rtl~~~\lnft1'JLU'Wlh:::trJ'jj'W1'Wn11~t!'U~'W'W n1n1\1LL~'W~I?1n1nJ~ " ... 

2.3 

I 
... I ... 

~1'l1L~~rJ 51 .68% 

37.78% 
I 

• L~h 
... I ... 

~1'l1L~~rJ 10.40% 
I 

• ... I ... 

~1'l1L~~rJ 1,475.42 kcal/kg 



IWW1\l2.3 'el\lfOltl~::n'eltJ'V11\lmf.Jfl1"r'l "1I'el\l'J~eJ'elf.J"1ltJ'll'W"1I'el\ln~\lL'V1YitJ,.n'Wr1~1'Wil2537 - 2548 

'fl~ p)l.h~n'fltJl-J~cJ'lltlltJ 2537 2538 2539 2540 2541 
" 

2542 2543 2544 2545 2546 2547 2548 
.. ..; 

t1 "i'illJ fI "i!l 

LI"t 1t"tl 1",1 ~ 14.72 20.72 28.74 44.28 35.54 35.41 46.88 46.92 34.16 30.59 34.74 44.32 

n1~~111:t 13.99 14.49 11.25 11 .39 11 .58 9.57 8.66 8.58 13.58 13.41 10.40 9.65 

Y-Ift1t'l~mLft~LyJl-J 20.66 18.72 19.06 17.43 19.80 25.84 19.47 19.41 20.76 23.18 25.08 28.21 

~1 LLft~~~Yl'fl 3.49 1.95 7.34 6.17 3.71 11 .01 6.43 4.00 4.58 8.10 4.77 4.58 

",U~ LLft~tJ1~ 0.15 0.82 2 .36 0.62 0.82 2.15 0.11 0.78 2.19 0.58 0.22 0.83 

'hl LLft~'ltJ'hl 5.89 5.39 2.98 5.77 14.51 7.89 6.77 7.52 6.59 8.53 6.17 5.11 

n:i'~~mLft~LtJ~'fln"''lltJ 0.62 0.78 0.40 0.00 0.00 
" 

0.00 0.35 1.29 1.74 0.92 0.84 0.45 
J 
'fl'l..11 32.73 30.22 17.93 7.57 7.87 5.50 6.76 6.56 8.57 10.13 13.60 1.10 

1'lS-lt'l1ffiuYlm 
. ~ .~, 

" ~ .... ' . 93.83 ' 97.37 95.4'i '95.d6 '. 92.17 , .. 92.25 93:09 93.06 93.23 95.44 95.82 94.25 
"'-.::;> "t ~. : ;. -~, .. ..; 

t1"i'illJlJfI"i!l 

ml'l 4.64 3.86 6.72 4.47 4.17 1.67 2.57 2.30 5.07 2.55 2.97 3.16 

Lft",~ 2.00 1.28 2.76 2.30 2.00 0.96 1.49 1.64 2.18 1.33 0.87 2.06 

iiu LLft~L'l! :i'1i3P1 1.11 1.77 0.46 0.00 0.00 0.00 0.51 1.00 0.58 0.68 0.34 0.53 

"'l2-J~;1tltluvi1tJ "'~:'y:~B~+:r' ~.~;, ~A#.·t;· 7.75 ;" 6.fT 
or . ~ ", -. , ~.. . 

4~56 4.18 l5.75 ,.6.91 9.94 6.77 '2:E33'" 4.5t' .... "': 4~94 , .. , 7;8'3 ., 
" \" , e 

R'l1 ~,"lJ1U.lJlJ~'il~~!I::fI~\HI" (kg/L) 0.35 0.35 0.35 0.32 0.42 0.34 0.38 0.34 0.39 0.37 0.39 0.33 

Lmfi\l~tJ1 : ~1,rn~\lLL'J"'~'eltJ nNL'V1"r'ltJ"'1'Wr1~, 2548: 18 • 

+>--

nkam
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mn,:j 2.4 'el,:j~,j~~n'eltJ'Vl1,:jLl"liJ "!I'el,:j~~eJ'eltJ"!I~"!I'tJ"lI'el,:jnNL'VlYi~Wl'tJI"l~1.'tJ".d'J,:jtl2537 - 2548 

~ m~.tN:;'Vl1,:j LI"l iJJtI 
0-

1"l'J1~~'tJ ( % ) 

"1I'el,:jLLii,:j~~~mtJl!1i' ( % ) 

Lc'h (% ) 

2537 

48.91 

33.95 

17.13 

~. . 
2538 

49.71 

38.89 

11.40 

2539 

49.11 

39.26 

11.63 

2540 

55.12 

34.25 

10.63 

2541 

57.95 

32.57 

11.42 

2542 

52.76 

38.82 

8.42 

2543 

60.46 

33.16 

6.41 

2544 

55.62 

35.96 

10.64 

2545 

46.46 

2546 

44.16 

43.41 

12.23 

2547 

49.98 

41.50 

8.52 

2548 

49.94 

43.86 

6.20 

P;)11"l'J1~~'el'tJ (kcal/kg.) 1,325.15 1,451.64 1,471.91 1,210.79 1,130.55 1,430.34 1,129.75 1,677.73 1,946.35 1,688.39 1,567.81 1,674.60 

,.,J o.,~ k 
LL~~,:j'Vl~1 : ~1'tJn~,:jLL'J(;l'~!l~ nNL'VlYi~~1'tJ1"l~, 2548: 20 • 

(J1 

nkam
Typewritten Text
15



16 

t~£Jn'el,:jh,:j,:j1'Wrh~'~l-Jflr.J'el£J ~-!lij~iJ1~1'Wn11n14'~l-Jflr.J'el£J~ 
~ ~ 

1 'Wif'<il'<ilU'W~1l-J11r;1nU1'Jl-Jl-Jflr.J'el£J L ~'el'll1L tJ n14' ~ L~tJ1~l-J1 ru , .. 

• tFlNn1~1-!lml-J1 ~1-!lt!'W~'J'W~1n~ L'Yit1r.ij-w~l-J'Yi-!llfynril'l!6 'lJ'WlJflr.JtlmLfl~u1hJ 

"'1fl1£J~£J~fin11~-!lnfltJ'elth-!l~n~'jJ~m~tClJ~ t~£Jrel~LLfl~~'ellJflr.J'el£J~'J£JLLr.J'W'Yifl1~~n (Wrapping) 

.,J :l 0.....1 ~ .,.... .... ... 
'Vltl , Yi'Wl-J~11F11l-J '<il,~::Lll-!lL'Vln ~1l-J11r;1n1'<il~lJflw'el£Jb~'J'Wfl~ 2,500 Im.v'J'W 

• tFtNn1~1-!lml-J1 um'Vl £Jt1L'J~11 Lf)'W~Lil£Jl-!l ~1n~ tJfUtJNtN,:j1'W'Yi1tll-J~'W .. , 

LFI~tl-!l4'n1tN-!l1'Wn14'~lJflr.Jtl£J'lJ'W1~ 1,000 ~wrj''W ~t1-!l-!l1'Wn14'~lJflr.J'el£Jti'el'W'4'l! ~£J~1l-J11r;1n1rt~ 
lJflr.Jtl£J~'J£Jn1::u'J'Wn1~l!n"'1btl'W~£J~'W'Vl16 (Compost) L~tJ1::l-J1ClJ 1,000 ~wrj''W 

• tFlNn1~1-!lb\UJ1 tJm'Vl n1-!lL'YIYifi'W1F1l-J ~1n~ tyJ1Lil'Wn11LriU'lJ'WLLfl::n14'~l-J~ , ~ 

" r.J'el£J~~L~'el'<il1n tN'YimtJ1~ 136 LL~-!l ~'W6~1fi11ClJ~'lJ 144 LL~-!l t'Yi~FI~ilmL~::FI~iln 1,650 Lb~-!l 

~1l-J11r;1 LriU'lJ'WLLfl::n14' ~lJflr.J'el£J~~ L~'el t~£J n11Le.n~tN-!l1'WLI1l1 Ltl1lJfl r.J'el£J~~ L~tl'jJ'el-!l 
nt-!lL'Vl'Yil-J~1'WFl1~~'W6n14'~lJflr.Jtl£Jtl'el'W'4'l! rj''Wfl::tJ1::l-J1ClJ 18 ~'W hJijlJflr.J'el£Jl1ln~1-!l ~1l-J11r;1 
n1rt ~l-Jflr.J'el £Jrel'W11l11£J'<il1 nU1'WL1'el'WL~~£J 5.48 ~WL~tl'W t~£J~h L 'W'Wn11U1LtJ n 14'~ t~£J~fin11tJftJ .. 

" 
(2) ~'W6n14'~lJflr.J'el£J,"'W'el,:jbL'jJl-J ~-!l'elfJU1b'JClJ 'l!'elm'Yi'l!1Lm~tl-J1 04 

.... ..t .,J. I ~ '!'l9 0.....1 'l.1." 
nNL'Vl'Yil-J,"1'WFl1l-JL'Wtl'VllJ1::l-J1ClJ 365 b1LfilM ~ bFlNn1m1'<il~lJflwtl£J I'ILLn . .. 

, 
LL"lIl-J L"lII1l,"'W'el-!lLL"lIlJ nt-!lL'YI'YilJ,"1'WFl1 LLfl~u1'ltJ~-!ln~Utltl1-!l~n~'lJ~nMC\J:: ~ tl , n1LLYi-!lLL~'W '<il , 

'WFl1tJ~lJ ~£J~1l-J11r;1n14'~lJflr.J'el£J'l~tJ1::l-J1ClJ 3,500 ~wrj''W 

• tFlNn11ri'el~h,:j~mil"ll'W~h£JlJflr.Jtl£J (1::uu1~~) Ltl'WtFtNn11~1-!lLm.nLtln'l!'I.! .. 
" , 

ritl~11-!l'el1F111~mil'jJ'Wti1£JlJ~r.J'elmLfl~~~~-!lbFl1'el-!lrel~lJflr.J'el£J (Compactor) L;r1~~U11'lJflr.J't)£J 

(Container) ~1-n'l.!n11'lJ'I.!~-!llJflr.J'el£J ~1lJ11r;14'~LriU\lflr.J'el£J'l~lJ1n~'I.! fl~ifqJ,"1e.Jfln1::'VluL'i't) 
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" (3) Pl'WtJn1r.t1fl2J~eJfltlt'l1£it"ll.J ~~flrhJ1L'Jru Cl'W'Wt'l~1ii1J1~5 L~(11t'l1t11~2J nNLYl'Yi2J~1'WM 
'U 'U '" 1 " 

iJL~fl~tJ~:;2J1ru 52 'tiLPl'rt iJUo1Nm~n14'1fl2J~eJ'ilti 'tc1i'LLri Uo1Nm~~1~m2J1 1JmYl 1't'lIfl.nru.,]~~n~ 
~ . ~ 

tJ~,U'Wt'l12J1~Clrhr.tIfl2J~eJfltl'tc1i'tJ~:;2J1ru 1 ,800 ~w1''W 

r;)~~'W n 1~~'J1J~'J2J~tI :;2J~eJ'iltl~'eN m~ LY1'Yi2J~1'Wrl1"'l:;'ttJ~1J~'J2J~ Pl'WtJ n1r.t 1fl2J~ eJfltl,r~ 3 .... ,,'U 

fl.n1LL 'Yi~LLt'l'W 1iI . 'Wrl~tJ32J ~~LL(;]~:;t'lm,h:;~'il~f1Jm2J1ru~tI:;2J~eJfltl~ L.;J1t'l milLLf11n "h~n'W r;)~ 
LLt'lIfl~1.'Wf111~~ 2.5 

(111~~ 2.5 m2J1ru~tI:;2J~eJ'eltl~L;r1t'lmil"ll'Wr;l1t12J~eJ'elmL(;]~:;LL'IA~1.\6i12541 - 2548 

2541 

2542 

2543 

2544 

2545 

2546 

2547 

2548 

3,549 

3,545 

3,542 

3,661 

3,493 

3,546 

3,634 

2,575 

3,443 

41 .35 

40.41 

39.40 

39.96 

36.92 

37.93 

38.84 

30.31 

38.17 

2,678 

2,865 

2,995 

3,104 

3,557 

3,422 

3,580 

3,394 

3,199 

31 .20 

32.66 

33.32 

33.88 

37.60 

36.60 

38.26 

39.95 

35.46 

2,356 

2,362 

2,452 

2,397 

2,410 

2,382 

2,143 

2,527 

2,379 

, ... , 
"lltI:;YlLLf11~:; 

L.;J1~mil 

27.45 

26.93 

27.28 

26.16 

25.48 

25.47 

22.90 

29.74 

26.37 
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2.3 'il~i'Y'Y1~",,j~"iI1"i11 ~11 ~1t1n1~L ,j;tI'ULL ,j~-3~.n1"'UJ il'il1 n1 fiI (United Nations 
'I IV .." 

Framework Convention on Climate Change, UNFCCC) LL~~n~ mn1~Vi(;lJ'U1'Vl 

~~'il1~ (Clean Development Mechanism, COM) 

2.3.1 'il~iCYCY1~",,j~"iI1"i11~11~1t1n1~L ,j;tI'ULL ,j~-3~.n1Vi.Qil'il1n1fi1 LL~~ 

",in n1l"JJ'il-3Y4fi~1~Lntl1 L(;I 

t1tlJ~1n11U~tltln1'll!3'e)t.ln1:;"Inr,nnn"lm'1l-J~1\l1 "1I'e)\ll-J~M6~.rt.\U11tJ1n1f!\ "I:; 

~\l~~t"'~fl11:;Cffit.\n1:;"In'Vl~fil11l-Jt\JU.N~t.\ LfilNn11~\lLL1~~'e)l-JLL~\l~~U1:;"ll1"ll1~ (United 

Nations Environment Program, UNEP) ~\l11l-JnU'e)\lrln11'fJIJJUtll-J~'VltJ1L~n (World 

Meteorological Organization, WMO) 4'~~\lfilru:;n11l-Jn111:;~~1\lf~U1~tJl1t.\n11LU~tlt.\LLU~\I 
~fl1ViJJii'e'l1n1f!\ (I ntergovemmental Panel on Climate Change, I PCC) L~tlil1'(?1~U1:;~\lrlL~tl 

P1nM1~Ll"ln:;tf;rt)l-J~'Vl1\l~'VltJ1f!\1~(?1fV1L~m'tl\lnUU1:;L~t.\n11LU~tlt.\U.U~\l~fl1Viflii'e'l1n1fi1 u.~:; 
~ ~ 

...; ... ....J..!'I ~. I~ 1:"1 - ., .J.J j{" • 1-1 .1 
L Vi'e) L(?11tll-Jl-J1(?11n11u.~:;n~tJ'Vlfi'Vl LlJt.\ ~lJ IoPl ~t.\n11U1~11"1 ~ n11'Vl Lnm'1l'e)\l nu n1:i'LlJ~ tlt.\LLu~\l~fl1Vi 

JJiitl1n1fi1 ~t)l-J1tt.\i1 Vi .f!\ . 2533 I PCC LtJl4'~vi111tJ\l1t.\~il;r'e)~tu~t.\tit.\~1n"ln11l-J~1\l1 "1Jtl\ll-J~M6 
~\l~~n1:;'Vlu~tl~fl1YiJJiitl1n1f!\"Il\l 

"I1n,~cil-JiJlt.\~\ln~11 ~\lLn~n1ru1:;"lll-J1:;~Ut.\1t.\1"ll1~~t.\ L~'e)~1LLt.\'l'V11\1tiU~\ln11 
• I.J .1 ... .'1" .J - x , ... ~ ~..,.... <V 

Lu~tlt.\LLlJ~\l~fl1YiJJl-Jtl1 n1f!\ LL~:;u'e)\l nt.\~fi m:;'VlU'Vl"l:;Ln ~"1Jt.\(?1'e)l-J~MtJ ~~ tl ~~l-J n11fi\lt.\1l-J 1U1'e)\I 

tl~itlJtlJ1~~U1:;"1l1"1l1~~1tJl1tJn11LU~tJtJLLU~\l~fl1ViJJii'e'l1n1f!\ (United Nations Framework 

Convention on Climate Change, UNFCCC) U.~:;ilU1:;L'Vlf!\~1t.\'lt.\n~1 150 U1:;L'Vlf!\ L~~\lt.\1l-Jt~ 

i(?1tJ1ut.\ tt.\L~'e)t.\ii~t.\1tJt.\ ViA 2535 ru n,\llL'e) L~'e) "I1Lt.\L1 U1:;L'Vlf!\Ul1'~ Lilt.\tl~itlJtlJ1~il 
, .., ., <V .., j{ "'.... 'I "..,.J"., .J. 1 

'~~\l~l-J1mYitlmM11:;~UI"l11l-JL"1Il-J'1It.\'1lt)\ln1"l1L1tlt.\n1:;"In ~t.\U11tJ1n1f!\ ~~I"l\l'Vl bt.\1:;~U'Vlu~tl~"I1n 

... 
n11LL'Vlmu.'ll\l"1ltl\ll-J~Mtl 

~1~fuU1:; L'Vlf!\L 'VltJLtJl L~t.\1"l11 l-J~1rl fLj"1l'e)\lif tlJ~1 L~ n1'e)t.\LL~:;n11L U~ tlt.\LLU fi\l~fl1Yi 

JJii'e)1 n1 f!\ ~\lL~~\lt.\1l-J t t.\tl~i tlJtlJ1~~U1:;"lI1"1l1~~1 tJl1tJn11LU~tlt.\U.U~\l~fl1YiJJij'e'l1 n1f!\ Li1'e)1't.\~ 
12 ii'lt.\1tlt.\ 2535 LL~:;L~~i~tJ1Ut.\L;r1i'll-J Lilt.\fl1~'e)~itlJtlJ1~~U1:;"1l1"ll1~~1tJl1tl n11 

LU~tJt.\LLU~\I~fl1YiJJijtl1n1f!\ (UNFCCC) L~'e)1't.\~ 28 flt.\'l11"ll-J Vi .f!\. 2537 L~tlil~fiU\lrlut;fnu 

U1:;L'Vlf!\L'Vltl~\lU.~1't.\~ 28 ilt.\1fill-J Yi.f!\ . 2538 Lilt.\iJlt.\l-J1 ~\l~~t~U1:;L'Vlf!\L'Vltlil;rt)~n~t.\(?11l-J 

~t.\fin1ru~1\11~1:;'l.Jtt.\tl~itlJtlJ1~\ln~11 
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~ ~'"l 1 n n1:i'~ ..:!'W1 ~ L 'W'fl~~ 'V 'V1 ~'\!Itl :i':;"Il 1"1l 1 ~~1 ~':J £l n 1:i' Ltl~ £l'WbL tl ~..:! ~Jl1'YiJJij!l1 n1 PI 

~..:!mh':J YhL~i1n1:i'tl:i':;,~~,r"ll"ll1tl:i':;L'VlPlJl1~'fl~~'V'V1"1 ~'W'VJni! Lt?l£l1.'Wn1:i'tl:i':;'~fl,r£l~ 3 (3rd 

Conference of the Parties, COP3) ~n~":!bnmL!?l tl1:;b'VlPlqj~'W L~iln1:i'£lnh..:!-nfi~1:i'LnmL!?l 

(Kyoto Protocol) L~'fl~t?ln1:i'n1JUru'\!l1n1:i'Ltl~£l'WLbtl~..:!flJl1'YiJJijmn1P1L~n'flri1..:!Lij'Wltlfi:i':i'~ 'Lt?l£l 

0... 'I "...... "" 'i'.... '. I 'I .oJ" , ..... 'I 
~'1:i':;~1F1'V Jl1th!?l'rifi~I:i'Lnm~!?l FI'fl n~~u:i':;b'VlPl bWl1F1~'W':Jn'Vl 1 '"l:;!?l'fl..:!:i'':J~~'tln'Wb'Wn1:i'~t?ln11 

tlrl'fl £ln1"l1L1'tl'Wn:i':;'"ln 1. "'1J:i':i'~!?l1~bi11'\!1~1£l ~'fl 1. ~'fl~~1n~1m~1 run1:i'1J~t?ltlrl'tl£l1. 'Wi! 'ri. PI. 2533 

f'fl£l~:; 5 1.'W-rl':J..:!:i':;£l:;b':J~1 5 tJ ~..:!Lbr;1i! 'ri .PI . 2551 - 2555 '\!I1'fl~L1£ln~11.'W-rl':J..:!~'WfinnilLLm (First 

" Commitment Period) 'W'tln'"l1nU-nflfl1:i'tJ..:! 't~n1~'Wt?ln~ LnFl':J1~h~ij'fl L'Wn1:i'~t?ln1"l1i3'fl'Wn:i':;'"ln H 

3 zUU1J1J LtJi'Uri n1:i'~'fl~1£ln1"l1i3'fl'Wn:i':;'"ln (Emission Trading, ET) n11vchLil'Wn1:i'h~n'W (Joint 

Implementation, JI) bL~::n~Lnn1:i'~oo.J'W1~~:;mt?l (Clean Development Mechanism, COM) 

~1~f1Jn1"l1Lffi'Wn:i':;'"ln~11~-nfl~1:i'bnmL!?lihYl£l":! 6 "IlUt?l ~'fl Fl1f1J'tl'WLt?l'tl'tlnL"lIvl (C02) 

ilL'Vl'W (CH4) L'W(;1f~'tl'flnL"lIvl (NzO) Ltj'Lt?l:i'l"J~'fl'tlL:i'Fl1fu'fl'W (HFCs) btl'flf'V'l~'fl'tlL:i'Fl1f1J'tl'W (PCFs) 

LL~:;of~L 'V'l'flfLtjn"ll1'V'l~ L'fl \:i'c;\ (SF 6) 'Lt?l£ln1"l1bbr;1~:;"IlUt?l'"l:;iltl:i':;~'VlfiJl1'Yi1. 'Wn1:i'UeJf..:!~FI':J1~~'fl'W 

(Radioactive Efficiency) ~LL!?lnr;11..:!n'W ~..:!,r'W 1.'Wn1:i'r11'W':Jrum~1run1"l1L1'el'Wn:i':;'"ln ~..:!1.~r11'W':Jru 
Lil'Wm~1 ruLVl£l1JL'Vl1n1"l1F11f1J'el'WLt?l'el'elnL"lIc;\ Lt?l£lH'rh~n£lJl1'Yi1. 'Wn1 :i'yh 1. ~Lnt?lJl1':J:; L~ nffi'W 

(Global Warming Potential, GWP) 1I'fl..:!n1"l1LLr;1~:;"IlUt?lLU'W~':J~ru ~1'\!1f1Jrh~ntJJl1'ri1.'Wn1:i'Yh1.~ 

Ln t?lJl1':J:; L~ n~'el'W~'fl..:! n1"l1 Lffi'Wn:i':;'"l m~~:;"IlUt?l1. 'W-rl':J..:!~'Wfi nnUu,m '"l:; Lij'WLtl(;11~ n£l..:!1'W~'tl..:! 

FI ru:;n:i'1~ n11:i'::'\!I~1..:!f31Jl~~1tJi'':J t.I n1:i'Ltl~ t.I'WLLtl~ ":!~Jl1'riJJijm n1P1~..:! bL~t?l..:! 1. 'W(;1111..:! 2.6 

-nfi~1:i'LnmL!?lil~~u..:!r11J1.-ifuj'el1'W~ 16 ~~Jl1~'Wtf 'ri .PI. 2548 U'"l'1U'Wiltl:i':;L'VlPlr;11..:!1 b-ih 

" " , 
1':J~1.'W-nfi~I:i'LnmL(;1:i'':J~'';'':!~'W 175 tl:i':;L'VlPl (ru 1'WVl 6 ij()'W1t.1'W 2550) u~:;tl:i':;L'VlPlL'Vlt.lLm~ • 
i!?lt.l1u'Wr;1'tl-nfi~1:i'LiimL!?l L~'fl1'W~ 28 ~":!'\!I1F1~ 'ri .PI. 2545 'tlri1..:!hri(;]l~ tl:i':;b'VlPlL'Vlt.lhJLtJi''ell'.jL'W 

n~~Jl1F1~'W':Jn~ 1 ~~hJil~'Wfin:i'ru1.'Wn1:i'~t?lnl"l1L1'el'Wn:i':;'"ln 1. 'W-rl':J..:!~'Wfinnilu:i'n Ur;1tl:i':;L'Vl PlL'Vl£l 

~1~1:i'()il~':J'W1':J~1.'Wn1:i'~t?ln1:i'tlrl'eltJn1"l1L1'tl'Wn:i':;'"lnL~'"l1nn1:i'~1Lu'W'Lr1Nn1:i'n~Lnn1:i'~oo.J'Wl~ 
. J. ~l:"I .... "" 'i' 

~:;'ellt?l (Clean Development Mechanism: COM) (;]1~'Vl'Wt.I1~ b'J b'W~1(;1:i'1 12 1I'el..:!'rififl1nnm~!?l 



... 
2. 1.JL"'~ (CH 4) 

3 . l~(;]fi'l'fl'elnl"11!?f (NP) 

4.1elLvlrn~'el'flLJ'rllf1J'el~ (HFCs) 
OJ 

5 . LU'flfvl~'el'flLJ'rllf1J'fl~ (PCFs) 

6 . rn~Lvl'elfLeln"l11vl~L'elh!?f (SF6) 

PrntJlll'rjL~mJ'·vhLm~n~~n.! (Lvll"l1'el~ 

rnf1J'il~1C;)'fl'eln1"11v)) 

IPCC 1995 

21 

310 

140 - 11,700 

6,500 - 9,200 

23,900 

IPCC 2001 

23 

296 

12 - 12,000 

5,700 - 11,900 

22,200 

'I. <V ~ 
2.3.2 n~ ~nn1~1~1\J"l.I'B·m1'i~1ijJ\J1'Y1~::'BIC;) 
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n~1nmJ'~oo.J~I~i'l:;mc;) LlI~n~1n~n1~~C;)~'WlltJLrJ1~fii'lI~Lnm~ L~'el-rl'JtJL~ 
U~:; L." fIl'el(;]i'lI~ mJ'1.J~1'elth':;L "'fIlL'Wl1 rlt-J~'J n~ 1 ~;j~~finnm ~mJ'~c;) nl"11 W'fl~n:i':;"'1 ni'lI1.JIJ'rl • 
1J~~~~~finnll1~ LL~:;L~'el~~Li'l11.Jm~~oo.J~I~~~m~"lI'el~tl~:;L'Vlfllnl~~~oo.J~1 ~IL~Lnc;)ml1.Ji'J1.Jij'fl • , , " 
n~~:;~~I~U~:;L'VlfllL'Wllrlt-J~'Jn~ 1 n1Jth:;L'Vlfll~'elnlllrlt-J~'JnV11 ~'JtJrl'Jl1.Ji'l,rMh"ll'el~"r1~i'l'el~e:JltJ 

Lc;)tJU~:;L"'fIlL'Wllrlt-J~'Jn~ 1 i'l11.Jl~mJlm1.Jlrunl"11~'fl~n~:;"'In~~c;)l~"'IlnLrlNm~~r;·hLtl~m~ 
i'J1.JntJtl~:;L'Vlfll~'elnI11rlt-J~'Jn~ 1 lU~C;)LlI~m1.Jlrun1~~c;)m~U~'eltJnl"11Lffi~n~:;~n"ll'el~tl~:;L'Vlfll 

"lI'fl~(;]~ L~'flL~tJ~~~ii~~~fim'ril~nl~~c;)1rn~'fl~i'kJ'1Jl"1 ~'J~tl~:;L'Vlfll~'flnI11rlt-J~'Jn~ 1 ri1~f1Jm~ 
i'lt!1Ji'l~~il"'l4'tJ~I~~h~1 L~n1~~oo.J~IU~:;L'Vlfll'fl£h~~~~~ ~~~~ n~lnn1rnoo.J~I~i'l:;mc;)~~ 
• ~... 'I 'I ".1 ..I • I'" .1..1 'I " ~ ~ .... ..: J' 
LlJ~tJtJLi'l1.J'el~U.N"'I~ b"'l b~lJ1:;L"'fIl~'elnI11rlt-J~'Jn." 1 lJ:i'tJLu~tJ~1.Jl b"1!L'Vlrl b~b~tJi'l:;t)IC;)L'rj1.J1.Jln"ll~ .. 
'tl~"'I:;~~t-J~ L~m~U~'eltJnl"11Lffi~n~:;"'In~ c;)~~ LvltJU.~~~~ L"'I~n~I'Jii~~'el Certified Emission 

Reductions (CERs) ~1'el~L1tJnn~i'J1u~1 rllftJ'el~Lrl~~(;] "'IlnW\1btJ~I~~L~tJn~1 COM Executive 

Board (COM EB) LL~:;rl1ftJ'fl~LrlJ'~(;]~~tl~:;n'fltJn1J'1~ftJe i'l11.JljmJl1tl"llltJ1~n1JU~:;L'Vlfll .. 
'fl(;]i'lI~n~~1.J ~i'lI1.Jl~rlL-ifrllftJ'el~Lrl~~(;]L ~m~1JJ'~~ ii~~~fin~ril(;]I1.JYffii'lI~Lnm ~1~ LvltJ m~ 

0-

r;lILtl~LrlNm~ COM t!~~:;rJ1'fl~~ftJrl'Jl1.JL~~"ll'eltJ"'I1mJ~:;L'VlfllL~lih~ (Host Country) ~ILrlNm:i' 
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~Lt'l~'tl,r~ LrJ~ bi"lNn1~~iJ~')~'lhtJ1 Un1~-A'oo.Ju1'tlth:j6-!l~U'1I'tl-!ltl~::L'VIfIl L~11hu ~-!ltl~:: L'VIfIlL 'VIm:: 

LcJlftJtl~::ttJ"l!~r.nn ti"l~-!ln1m~Lnn1~-A'oo.JU1~t'l::'tl1~ LLt'l~-!l1. U!Jl111-!l 2 .7 

!Jl111-!l 2. 7 tl~::ttJ"l!~~LcJlftJ~1nn1~~Nn1~n~Lnn1~-A'oo.JU1~t'l::'tl1~ 

cJl1~~-!lLL,)~~'tllJ - iln1~fm~nl"Jrutl1~~-!lLL')~t\''tllJ~::r;1tJ'lJ''llu1u~~~ti"lNn1~ 
- ~~llilJ1c\'!'1I'tl-!lL~tJ~Lii~~~ 'Lt;)tJn1ru1lJ11-il\rJ~L~'tlL 'Yi~-!l'Yi~-!l-!l1U 
- ~~n1~H'VIf~mnn~'tlL'Yi~-!l~hJt'l1lJ1~~'VI~LL'VIULcJl 

.. .J~~ .l:' '" .J 1."0'" - n~c\'!'VIL1J~~I")Nn1~ "11~'Yi~-!l-!l1~'VI~LL'VI~~::1J'JtJ ~~1(:.J~!Jl(:.J~'VI1-!ln1~Lm:!IJW 

L"ll~ tl1~lJ lJ::~:t1,) 'VI1~!Jl::t)~ (:.J~t'l~~1 '1~'1 lJ1Ltl~t)!Jl'l~tJ1.~n1~(:.J~!Jl 

~~-!l-!l1~ 

- Lm~t!Jl~n~t'l1lJ11~~1t)t'l(;JL~~'tl1.-il' L"ll~ LLn~tJ 1.tJ~'tltJ LfIl~Lir '1~'1 Ltl'1l1m~'tl 

Ltl~t)!JlrJ~tJ1.Un11~1L'ilUbI")Nn11 COM • 

, " 
- iJ n11c11tJ'VI'tl ~LL~::-A' oo.J~1 L 'VII") b ~ t~mY1t'l::'tl1~~-!l"1 n ~1-!ltl~::L 'VI fIl LL~:: 

fl1tJ1.~tl~::L'VIfIl 

, , 
- n~::~~LfIlmln"1::r;11J"ll1~LL~::LVilJl"),)1lJ,rUI")-!l'VI1-!lLfIlm~n~ 

- ill1tJLcJl"'l1nJl1';L~uLcJl'il~1JI")I")~"'l1nn11~'tl'1l1tJI")1f1J'tl~LI")1~!Jl ~~1111::'1I'tl-!l 
tl~::L'VIfIl~1l1I")fl"'l::~'tl-!l~-!l"fJu'lUn11fn~1~-!lLL')~t\''tllJLL~::'tl'\.ffn1f~~-!l-!l1~ 

- iltJ'VItJ1'V1 'I. ~L ,)Y1t~ n 1. Un1 ~LLr'll '1IiJ ~~11::r;11J~1~1"ll1 ~ 

- ·;h 1.~L~lJ~1U1"~'tl1'tl-!l1. ~n11L"'l1"'l11::WJ1-!ltl1:: L'VIfIl 
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<-

U~::L'Vlfll'l'Vlt.l'l~iJm~r.r~rA'~'tl~rln111Jffi1~r.r~m~nl"l!L~'tl'Wn~::"ln ('tl~rln1nJ~l"l!'W) 

('tl1Jn.) L ~'tllilWi.h~ Ltl'W~l.l'J t.I~1'Wnfll~U1::fl1'Wm~c;i1 L'il'W~l'Wj;)llJ nfl 'In m ~~ oo.J'Wl~fl::'tll ~""'tl~ 

LfIlNm1 j;)fl'tl~"l'W~~~llJU~:;LihJtJflLfIlNm~~'l~f1J~1f1J~'tl~ i'l~LflllJm~~oo.J'W1LfIl~~m~ LLfl:: 

m~~fll~~1~f1J~'tl""lt.1illlJlrun1"l!L~tl'Wn~::"ln~'l~f1Jm~f1Jffi~ r.r~li1ll'W;rtl~flL~mn1JL,"W~m~~ 
'l

J:'''' • ... • ~ .,.... ..J'lJ:''''... ~....... .,..J..J 
"1~1JfIll~1Jffi~ LLfl::m~""lt.1IJrolrum"l!L~'tl'Wn~::"ln'Vl "1~1Jm~~1J~'tl~ 'W'tln"l1n'W tl1Jn. !NlJ~'Wl'Vl'Vl 

~1~rutlnU~::m1'Vl~~ ~'tl m~ril~'W~LL'W'l'Vll~m~L"'~1ru~'tl~~lUoJNm~Lfl'W'tl~'Wd~I'WUoJ~~m~j;)1l.J 
nfl 'lnm~~ oo.J'Wl~fl::tl1~~~'tl 'llJ L~t.liJ~~ n Ln rum 'Wmrn"ll ~rul ~tl LfIlN m1iJfIl'lllJ L ~lJl::fllJLLfl::iJ 

U~::Lt.I"l!~'Vll~LfI\m~fi"l ~~fIllJ LLfl::~~LL'l~~'tll.J ~fl'tl~"l'W~'tl~Ltl'WUoJ~~m~i'l~tJflL"'Lfi~m~~~m1 

Ufl ~Ufl'tlt.ln1"l! L~'tl'Wn ~::"l n L 'WtJ~::L 'Vlfll LLfl::i'l~ LflllJm~~oo.J'Wl""'tl~tJ~:: L 'Vlp\'tlth~ 6~~'W 

LfilN mmfl 'In m~~oo.J'W1~~::tl1~~U1::L 'Vlfll'l 'Vlt.lL "'fIl'l1lJ~1 ~ t1J LfIlN m1~1'WYl ~~~l'WLtI'W~~ n 

~llJ'WLt.l1J1t.1n1~i'l~L~1l.Jm1L-nY;~~~1'W'Vl~LL'Vl'W""'tl~fl1J1fl LLfl::mfll1~m~ COM ~'l~f1Jn1~f1J1tl~ 

"l1n UNFCCC ~1'W'J'W 17 LfI\1~m1 LLfl::ilUoJNn11~ fIlru::m1lJn11 'tl1Jn . n"l1~ru1L"'fIl'lllJL~'W"l!'tl1J 

LLfl::'tl'tln~~~~'tlf1J~'tl~UoJNm~~n~1'W'l'W 41 LfIlNm~ (~1~'l"l.;r'tllJfl iJ'Wlf1ll.J 2552) ('tl~rln1fiJl~l~ .. 

n11tJ~::lJlrumlJ1rum~tJ~'tltlnl"l!~tl'Wn~::"ln""'tl~U~::L'Vlfl\'l'VltlL'W-n'l~il ViA 2541-2563 

l1lt.1LOOtfl(;lnn1~""mtlrA''l'''''tl~tJ~~.nru,,]lJ'l~~'llJl1lt11 'WtJ~::L'Vlfll j'tlt.l~:: 4-5 I'l'tlil Yl1J~liJ LL 'W'l LiJlJm~ 

tJ~'tlt.ln1"l!L~'tl'Wn~::"lnL~l.JlJ1n~'W L~t1iJtfl~1ln1~tJ~'tlt.lnl"l!fIllfu'tl'W'l~tltln'l"l!c;)L~lJ~'WL~~t.lj'tltlfl:: 
2.9 I'l'tlil LLfl::tfl~~lm~tJfl'tlt.ln1"l!iJL'Vl'WL~lJ~'WL~~t.lffit.lfl:: 1.2 I'ltlU L~t.I~l""lVi~~~l'WLtI'W~l""l~il 
mlJlrum ~tJfl'eltl nl"l! Lffi'Wn~::"l nlJl n~~ ~ (uru-n~~'Vlm~ t.li'llJ~1'WVi~~~1'WLLfl::~~LL'·J ~~ tllJ I 2551) 
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2.4 ~fim,r~1'"~tI'I.J~~ijUfl1ftl'e:lULFl~~(;l"'l1n'W~~~.:In~t1 (Methodology for Carbon 

Credits from Landfill Sector) 

I"l1ftl'tlULf'l1~{J1 (Carbon Credit) Lfif?lr.nnn11~1b~utf'l:Nn11 COM Lth,m1ntlf?lt'tln1~1~ 

Lnf?ln111'llJ~'tl ri'W1~~~1~n~lJI11 ~1 'Wl1f'lt-J'W'ln 1 (n~lJlh~L 'VlPl~oo.J'W1 bI.~'l) riun~lJtJ1~L 'VlPl'W'tln 

Jl1f'lt-J'W'ln 1 (nri'-JtJ1~L'VlPln1tt~~oo.J'W1) 't111. ~Lnf?ln11~~'Vl'W1'Wtf'l1~n1rilijt-J~ 1. 'Wm1~f?lmlJ1nJ,n1'1! . . . 
1'W~'W~"ll'tl~tJ1~L'VlPln1tt~~oo.J'W1 ~~iOl~-D'ltl1~bfif?ln1ni1tl'Vl'tlf?lb'Vlf'lt'Wt~~Lb~~~~L~l'-Jm1~oo.J'W1~ 
~~~'WL~~n~b'W~~~ .,r~e iOl~ilm1~f?lf'l1ftl'tl'WLil1~lJliOl1nWW'lmElJ1nJ,n1'1!~flf?lL~LLfl~L~ftln11 

, ~ 

ftl1'tl~ (Certified Emission Reductions, CERs) ~~n~'-JtJ1~L'VlPl~oo.J'W1bL~'l~1'-J11tl~1 CERs ilhJ 
, ~ 

;"1'W'lnJ,b~'tl~f?lill'-J1nJ,n11tJri'tltln1'1!tf?ltlnlJi~~lJf?l"1l'tl~tJ1~b'VlPlL~ 

1.'Wm1r11'W'lnJ,ill'-J1nJ,n1'1!L?'tl'Wn1~iOln~~f?l~iOl1nm1~1L~'Wtf'lNn1~'W tJl'tl~1.0f3fi~L~fu 

n11L~'W'I!'tltliOl1nf'lnJ:n11'-Jn11t1ffi11"1 (Executive Board, EB) ~1'tl~~1Lil'Wtf'l1~m1~1lJ11tl~'W 
.... ..raf O..J .J cr ... ~ ...... 0 

L~'W'tl'lfi n11f'l1'W'l W'Vl L~'-J1:;~lJ L Yi'tl"ll 'tlf'l'l1lJ L ~'W"jj'tltliOl1 n f'l nJ:n11lJ n 1rurn11"1 'I!~'lfi m1f'l1'W'l nJ,n11 

~f?ln1'1!Li'tl'Wn1:;iOln~Lt1lftln11'tl~mi~L~'l9:;Lb~f?l~1'W UNFCCC Website tf?ltl;j~ttnm1~'W~1'W"1l'tl~ 
o dI .J ~ 1:' ' <V .J'i' ~ 1:'..... .... _ .J~ , ... 

n11f'l1'W'lWf'l'tl Emission 'Vl~f?l b~IL'Vl1ntl Emission 'Vl bf'lNn11~1lJ11tlflf?l wILlJ'tlL'Vltltlntln9n11'Vl blJlJ 

n11~1Lil'WtjO)Nn11 ~~9:;ijtJ1:;ttJ"Jl'W1'Wn11~1LtJ;"1'W'lnJ,Lil'W1"i1 CERs 

-D'l-:!L'lfl11. 'Wn11?1f?lLf'l1~(;l (Crediting Period) ~~1L~'Wtf'lN n11~1lJ11m~'tln-D'l-:!L'lfl11. 'Wn11 

?1f?lLf'l1~lJlLt1l91n~'tl~Lb'W'l'Vl1~ ~'tl 

1. -D'l~L'lfl1LLtltI~'tl'fl1tJLt1l (Renewable Crediting Period) Lil'WL'lfl1~-:!~f?l 7 iJ bI.~ 
" ~1lJ11tl~'tl'fl1fJL~ 2 f'lf~ ~1n baseline "ll'tl~tf'l1~n11ti-:!f'l~1-ii1~'tl~~?'tlL~iln11tJftltJt-:! 

1~L;hritl;r'tl~fl1.~~ ~?'tl .. 
2. -D'l..:JL'lfl1LLtltllJl1tl~'l (Fixed Crediting Period) LtJ'WL'l~1~~~f?l 10 iJ LLfl:;hJ~1lJ11tl~'tl 

'tl1fJLt1l 



A ma.xlmum of 7 years which may 
be renewed at most 2 times 

GHG emissions 

;...-- --- -:: ,-p 

A baseline scenarIO may change 

!~ ~~ : ---t!' - 7 o .~ ,- :.- - - - - - - -, ~- - - " - - - - - • ____ • .: 

jO .. Emissions ~." ... 
t : . reductions . 1 
I ' 'oj 

Eml~lOns un<Jer a protect ~natlO 
i 

Tjdat' e-o-, -7-y-ea-r-s-­

realstraHon 

7 years 7 years time 

LL~~~~~1 : IGES, CDM in CHARTS Ver. 5.1, May 2008 

A maximum of 10 years with no 
option of renewal 

GHG emissions 

Emrt'>S;oC'lS under a ! 
b3sern'\~_~~---- +j 

~ - - - . - - - ~~iSSions : 

i reductions 
i ....,.) 

EmISSIons tInder 
a proJecl scenario 

! 
The date of 10 years 

No renewal 
regiStration 

time 

,U 3.2 ~nMru:;m~~~Lfl)1~(Jl1'1.l-n,)~L,)~11 0 il-n,)~L,)~1LL'IJ'IJ"'1~(;j'') 

Lm~~~~1 : IGES, CDM in CHARTS Ver. 5.1, May 2008 

24 

m~~nM1L~~~~~1n~ru~1'1.l~1;n,'I.lm~~1'1.l')rum~1rum~u~~tl~'tmfh'J!Lffi'l.ln~:;'"lnti~H1.~ 
~1'flhj t~~iJU1:;~'I.l~1~1 ~'"l:;~'fl~~'"l1~ru1 L-n'l.l tfl)Nm~'"l:;ti~fl)~~~~~1~m~1rum~tl~~tl~'fl~ 

n1'jj1l'fl'l.ln~:;'"ln~~~~~1'flhl n{) ~:;Lij~'IJ ;r'flU~~'lJlJh~1 iJm~Ltl~~'I.lLLU~~'\.f;''fl'''J LL~:;vnniJm~ 
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LlJ~t1'WLLlJ~,:j~:;ile.J~n'Un1~rh~'W(;)n1C1l31'W'e)th,:jh ~,:j'lfin1~1'Wn1~~1'W'Jru'uhnrun1~lJ~(;)lJ~'e)t1 
n .dI .. ~ " ... A .J J ~I ..... CII 60# 

n1"JlL~'e)'Wm:;~nn~ru31'W~'e),:j'1l'J,:jL'J~1 ~'Wn1~~(;)L~~(;)m:;t1:;'Vl 2/~:;t1:;'Vl 3 ~'J~fiil:;Lu'W'JDL(;)mn'Un1~ 

lJ~:;Lij'WuhnNn1nJ~",lJ~'tltlfh"JlLffi'Wm:;~n1'W~:;t1:;LL~n ~,:j~~'Jm1'W~~:;~'e),:jiiwW1~f'U~"''l!'e)'U 
~ , 

1'Wn1~lJ~:;dJ~L~~1il ~'e) 'UmL'e)n'l!'WVI't~fun1~f'U~'e),:j~'J1~~1~1~~1'Wn1~I?l~'JfiillJ~:;Li1~L~Nn1~ 

COM (Designated Operating Entities , DOE) 

\!flrhtJ~'1U~~'Vlfi (Net Present Value, NPV) LL~:;~l?lne.Jfll?l'e)'ULL'Vltu11t11'W (Internal Rate of 

Return) ~,:jLL~~:;1fiii;r'e)~-;r'e)L~mLl?ln(?h-l n'W~,:j~ 

2.5.1 Net Present Value (NPV) 

LiI'We.J~~1,:j~:;~~1,:jl;lfl~1i1~,U'Wn~:;LL~L~'W~",fu~'Vlfil?l~'e)"''e)1tJLr1~,:jn1~n'UL~'W~ 

~,:jVJ~I?l'e)'WLLm ru til?lne.J~I?l'e)'ULL'Vl'W~~'e) 'm1~~1'e)~'WVJ~"IJ'e)-lL~~VJ'W~'e)-l'Lr1Nn1~ ~mnN"'n1~ 

1?i(;)~'W1~fl,:jVJ~ ~'e) Lri'e) NPV il~1LtJ'W'U'Jn ~:;t1'e)~f'ULr1~,:jn1~ LL~~1n NPV il~1LtJ'W~'U~:;lJlJL~D 

Lr1~,:jn1~ 

;r'tl~"IJ'e)-l NPV 't~LLri LiI'W'lfi~~1il,:j~,:jr1'J1~~1~'lJ~'e),:j~fl~1~'e),:jb~'Wl?lnI?l1~L'J~1 L(;)t1iln1~ 

~ "'~fl~1tJ~,U'W~'tl~ n~:;LL~ L~~~(;)l?lm "''e) 1tJ~'e)~ Lr1~,:j n1~ ilr1'J1~i~~~tfu1 t1I?lN n'ULL ~'J ~'" n1~~~1~ 

\!~~1L~~1~n'Un~n1~ L(;)t1 N PV ~'e) ~'J'W~1-l~:;~~1-l~1'W'J'WL~'W~LL~"'-l~-le.J~lJ~:;LtI'l!~~'t~f'Ufiil1n 

Lr1~,:jn1~ LL~:;~~'Vl~~'e)-lLr1~-ln1~ ti'Wri~'e) ~~~1L~~~Ln(;)~'W ~1niln1~t1'e)'Uf'ULr1~-ln1~'W LL~:;1'W . ~ 

mN~fiil:;iJf'tl-lL~'e)n'lr1Nn1~'l(;) LYlmLr1Nn1n~m (Mutually Exclusive Projects) 'lfiNPVfiil:;LiI'W'lfl~ 

illJ~:;~'VlfiJ1TVi~1nn~1'lfl~'W 

~ , 
NPV L'vhn~ 'lfl NPV ~1~1~n'U'e)n't~~1t~Nn1~11-l~'e)-l~:;~~1-l~~~1L~~'l~n'U'Um'Vl LL~hJ~1~1~~ 

~ 

~~:;u~n't~~1 t~Nn1~'l"'fiil:;'l~e.Jfll?l'e)'ULL'Vl'W~'e)~'WVJ'W~~-l'tlJ'trJl~~~1n~1n'W 'l~'Vl1-llJlJ~ 'lfl N PV 

... ..I ~ ){ _..J~ ){~ 'I ~!:. ... " .....J~ ){ 
'e)1fiil~n1~r1~1"'Lr1~'e)'W~"1 LYin:; L-l'W~"''Vl ~"l~'Um ~'WuLLm1 'W'W 1?l1~'Vl~'l:i{JLLfl'J m:;LL~L-l'W~(;)Yl ~"1~1 

, ~ 

fiil :;iJf'e)-l ~ n'W1 'tlJfl-lVJ'W~'e)LL~'l 'W'Vl1-llJlJ'U·ih~-l1 L~'W~ ",VI't~fu~1~~'tl1fiilin 't lJr.l1t1 L~'WiI'We.J~ ~1'tl 

U1'tlJ'lojfr.l1t1~'W1't~ 
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2.5.2 Internal Rate of Return (IRR) 

""IItoq ... ..J~ 1/4I:l10 11 I qtl!;! ... .... 
'Jfi n1~WW~Vl ~ -D'Vl"'l1 ~ru1 ,",'J1lJ,",lJl"11 LL~:;lJ J':;~Vlfi1l1'Vl'IJ'el~ n1J'~~Vl'W,",'el n1~ • • 

:jL,",n:;'If"'l1n~[;]n~~[;]'ellJLLVl'W (Rates of Return) ~1~"'l1nn1~~~Vl'W~~LiJ'W~[;]J'1~~~~ (r) ~y'h1"" • 
l;l~lihtr"'l,u'W'II'el~~~[;]'ellJLLVl'W[;]~'el~'tnfJUolNn1n'VhnlJl;l~lihtr"'l,u'W'II'tl~!1f'W'VJ'W[;]~'tl~'el1fJUo1Nn1~ 

t~ r.J Ln ru,,~1-n 'Wn1~1'i~~'W~1 Uol~~ n1rilij,",'J1lJ~ lJlih 1 'Wn1~~~Vl'W~'tl ~[;]~1~ ~1?l'tllJLL Vl'W~ ~1'W'J ru1~ • • 
" , 

(r) !1f'el~ijIil1~~n~1~l?ln~'elnLur.J'vi~'tl!1f'W'VJ'W'JJ'tl~L~'W.y]~~'VJ'W 

" ... ~.!( , .!'fI _oOj..,J , ....., t.!'fl tl ... Cf ... ~ 
'IJ'el~'JJ'el~ IRR ~J)'ILLn Lu'W'JfiVllJ\llJ'elml\l'ell?ln~~I?l'ellJu.Vl'W'JJ'tl\l ,",Nn1~Lu'WL 'el~L'l1'Wj;] 'l1~"'l:; 

(Independent Projects) :jfi IRR "'l:;LiJ'W:jfi~ijtl1:;~Vlfill'lVilJ1n LVin:;Lnruoyf"IJ'tl\ln11~"'l1~ru1 

t,",Nn1~:;tl\llJ'tln~~~1 lJmVlil,",'J1lJtl~'el~.rlr.JlJ1nU'elmYlr.J\l~ (Safety Margin) LVin:;lh~~1il1 

I RR lJ1n t'tln1~'II'el~n1~'lJ1~Vl'W"'l1n t,",Nn1~"'l:;U'elr.J~~ • 

;r'elL~r.J'II'tl\l IRR 1~LLri ~1nn~:;LL~L~'W~~'IJ'el~Uol1~n11hjtln~ (Non-Normal Cash Flows) 

LL~'J :jfi IRR e"'l:;'t~1il1~l?ln~~I?l'ellJu.Vl'Wll1r.J1'W'VI~1r.JIil1 (Multiple IRRs) LiJ'W;;jfi~~'elr.Jn~1 ijfi NPV 

L~'el t,",Nn11~"'l:;!1f'el~L~'elmiJ'Wt,",~~n11~Vl~LLVl'Wn'WhJ1~ (Mutually Exclusive Projects) t~m~Vi1:; 

t,",N n1~~LLI?l n(;h~n'W 't 'WL1'el\l'IJ'W1~"IJ'el\l ~N n1~ LL~:;~:;r.J:;L'J~1"IJ'tl~ n~:;LL~ L~'W~~flJ ~LLl?ln(;h~ n'W 

t~mn~;r'eli~u.lf~nlJ:jfi N PV 

2.6 

n1ij~r.JL~mnlJn1~tl~:;dj'W~nr.J1l1Vin1~~~j;],",1flJ'el'WIJOl~~j;]"'l1n'VI~lJ~~n~lJ2;j~eJ'elr.J~ 

~'el\lfU"IJr.J:;"'l1nnNLVlVilJ'VI1'W,",1e 1~y'hn1~~m~nL~mnlJ';f'tllJ~L~'el\lr1l'W~L~m;r'tl~nlJ\l1'Wij~r.J~\l . ~ 

~1lJ1~mLtJ\l LiJ'Wn ~lJ(;]1\l1 tl~:;n'tllJ~'Jr.J n1~tl~:;LiJ'W~ I?ln n11U. Vin:;lJ1 r.J n1'l1ij L Vl'W"'l1 n'VI~ lJ~~ n~lJ 

lJ~eJ'elr.J fjfin1nh:;LiJ'W,",1fu'tl'WIJOl~~1?l LL~:;n1nLPln:;'\fPl'J1lJL'VIlJ1:;~lJ't'Wn1~~~Vl'W 
OJ • 
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:jjfJIWlJ'el-l mNl nl '1I1il 1 n~~ ~ er-l n~1J'tl:'lUC-J~I?1'Yitt-l-ll~ ~-l rl'Jl ~ L.;Jl 1.1il L~ m n1J-ll~~~tl1. ~~'J~~ 
~ll-Jl~(lv'll-Jl'l.-ifL~'el~Lrln:\frl'Jll-Jml-Jl:~l-J1.~m~~-l'Vl~1.~~h~n~'lnm~~oo.J~l~~:'ellC11~'fJ1Ul~ • 

" , 
'1Il~ LL~:rlru::: (254 7) 'l~v'hn1~P1nt;-lf1intlfll'YiLL~:::€l?1nmnL 'Yi1~:::1Jltlnl'11iJL'Vl~1 ~.yh.l~er-l 

n~1J2qJ~tJ'eltlLL~:n'el-l2qJ~tJ'fJtJ n~l-lLL~-l1.~U~:::L'VlP1'l 'VltJ ~1~'J~ 142 mA-l LI1ItJ n1~LmtJ1JL~tJ1Jm~ 
o ..... 
m\.l'Jrulillmn'fJ-l Intergovernmental Panel on Climate Change (IPCC), U.S. Environmental 

Protection Agency (U .S.EPA) LLfI:nl~I?1~'J1il1C11 1. ~lrl~~1l-JLC1ItJ~fin~'fJ-l1C11€ I?1nn11LL 'Yi11:::1JltJ 

LL1J1JUC1I 'Yi1J~1 ml-Jlrum~C-Jfil?1nl'11iJL'Vl~~~l~'JruLC1Itl~fi IPCC iJ~1138 . 9 nn:nfl-J~'eln ~-l~-ln~l 
" 

m~U~:::Lij\.l~'Jtln11'l.-if Landfill Gas Emission Model (LandGEM) '1J'el-l U.S. EPA iJ~l 94.6 nn::: 

n fl-J~'eltl 1. ~'1J ru:::~ m11?1~'J1il1C11 1. ~lPl~\.ll~ LC1ItJfJfi n~'el-l1C11€l?1n n11LL 'Yi11:::1JltJLL1J1Jt]C1I 'Yi1J~1 iJ 
" , , 

€l?1nn11LL'Yi1~:::1JltJnl'11ilL'Vl\.llillnYl~Yler-ln~1J2qJ~tJ'eltJL'il~tl 22.89 nf~~'el1?1111-lLl-JI?1~~'fJ1\.l LL~:::lilln 

n'el-l2qJ~tJ'eltJn~l-lLL~-lL'il~tJ 1.98 nfl-J~'fJ1?11n-lLl-JI?1~~'el1\.l v'1l-J1U1:::Lij\.l€l?1nn11LL'Yi1~:1JltJnl'11 

iJL'Vl\.l'l~1'Jl-J 64.3 nn:::nf~~'eltl 

~'Yi6~16 LL~:::rlru::: (2548) fhn1~~nt;-1L~mn1Jn1~n11LL'Yi1~:1JltJnl'11ilL'Vl~~ln~~~nl~C1I • 
2qJ~tJ'eltJ1.\.lU~:L'VlP1'l 'VltJLC1ItJmru~:::~nf111.;uU1LLn~~ Arcview GIS ~-l 'l~U~:::Lij\.lm~lrurh'1liJL 'Vl\.l~ln 

~\.l~nl4'C1I2qJ~tJ'eltl 2 fjfi 'l~LLri n1~r11~'Jru'1J'el-l Intergovemmental Panel on Climate Change 

(IPCC) LL~::: Landfill Gas Emission Model (LandGEM) LL~'Jv'1C-JfI~1~~lLmtl1JLYltJ1Jn1Jm~ 

LL 1J1J~'el1Jm~ 'Yi1J~1 m~L'Vln'el-l2qJ~tJ'fJtJn~l-lLL~-l LtI~~fi~1.-if~ln~~C1I 1.'\JU~:L'VlP1'l 'VltJ LL~ml-Jlrunl'11 

iJ L 'Vl\.l~ LnC1l~l n~~l-Jer-l n~1Jtr-lrl-lilml-Jl ru~-l n~l m ~nl~C1I2qJ~ tJ'eltJ LI1ItJfjflL 'VI n'el-l2qJ~tJ'eltl n~l-l LL~-l 
~ I ~ I 

~-l'l!\.l€f11 n n1~LL 'Yii~:::1Jl tJ nl'11il L 'Vl~YlLnC1l~l n m~Uf1JUN m~L 'Vl n'fJ-l ~~tJ'el tl n~l-l LL~-l 1. ~ LtI\.lYl\.l~ er-l . " 

n~1JLL1J1J~n~ttn~'1Jlii1Jl~ ~:::iln11LL'Yii1:::1JltJnl'11ilL'Vl\.lL~l-J~\.l~ln 120 nn:nfl-J~'eltl LtI\.l 339 

nn:::nfl-J~'elil flltl1.~ 15 tJ Ld'elnl~~V1~l?1nmn~~U~:::'1Iln11.5% LL~:::€I?1~lm1C-J~I?1l-J~tJ'eltlrl-l~ 
" 

~~'Vl~'Vlfi ~'elL~1fi~~~ LL~:::rlru: (2552) ~nt;-lm~1.-ifLL1J1J~1~'el-l'VI1-lrl~P11~l?1fLL~:LS"11'el-l 

Lfi1J nl'11 L ~'elU~:Lij\.lm1U~C1IU~'eltl nl'11il L'Vl\.l~l n~~l-Jer-l n~1JLL1J1J~'1Jlii1Jl~ '1J'el-l L 'VlP11Jl~'\Jrl ~~-l '1J~1 • • 
LC1ItJ1.-ifLL1J1J~1~'el-l'Vll-lPlru,I?1P11~l?1f'1J'fJ-l Intergovemmental Panel on Climate Change (IPCC) LLfI ::: 
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n1J"m'J"'I1en"'l1-:l1'Wl11"1~'W'UJ~m'VlI"1QI"1 Close flux chamber "'I1neJ~mJ"~n~mnJJ"::LiJ'WLentJ 

m_nJ~1~'tl-:l~ltXeJ~n1J"J":;U1tJn1"llih'Vl'Wl'W-rl'J-:l;j ~_Pl _ 2546- 2551 ~tJ1'W~1L'Vhriu 59.7 nn:;nf~ 
r 'l 'l r 0 '" ,... ... cl .. J' ., ~ 'l.l' 

1"11J"U'tl'W en'tl'tln "llen U.~:;'Vl1'W1tJ'tl(JI11n1J"LL~J"J":;U1tJm'l1~L'Vl'W'Vl"'l:;Lnen"ll'W~'WlJ ~ . Pl . 2552- 2573 VI 

L'Vhri'lJ 198.4 1"11fU'tl'W'l(JI'tl'tln'l"lltnL~~1::1'W;j 2551 €(JIJ"1mJ"LL~1J":;tJ1tJn1"llilL'Vl'W"'I1nLLUU~1~'tl-:l 

'Vl1-:ll"1cil(;]Pl1~(JIf il~1L'Vhriu 14.2 1"11fU'tl'W'l(JI'tl'tln'l"lltn ~'J'WeJ~~'l~"'I1nmJ"(JI1'J"'I1'en"'l1-:l"ll'tl-:lilL~mri'W 

il~1 116.1 gCH4/ m
2 
-day ~tJhl~1~11~~1'W'JruLtJ'Wm~1run1"llilL'Vl'W~Lnen~'WIJ1'tltJ'l~ U.~:;eJ~n11 

I I '" I I .... I 

(JI1'J"'I1en"'l1-:l~'l~il~1LLtJ1er'W~1n Lil'tl-:l"'l1nYl'W~~tJ~entJ~'tltJn1"llilL'Vl'Whl'l~l"1ffi'lJI"1~~Yl'W~~-:ln~u~~ . ~ 

~'tltJ..r-:l'VI~(JI 'tl-:lr1tJ1:;n'tlU"lI'tl-:l~~~'tltJ~u.(JInIJ11-:lri'W1'Wu.IJ1~:;~'W~ 1r;)~~-:)~.n1~i'W~'W~~-:ln~U~~~'tltJ 
~ ~ 

H ';1 1«1.).]~1~1J"mmtJ'lJL ~tJ'lJ€(JIl1n1J'LL ~1J":;U1tJ~Lnen~'W"'I1n..r-:l 2 ~fi'l~ 'W'tln"'l1n.nn11tJ1:; LiJ'W 

LenmL 'lJU~1~'tl-:l'Vl1-:l 1"1 ru,!?l Pl1~ (JIfu.~ en-:l 1 '" L~'W~1m~1 run1"llil L 'Vl'Wilm~1 ruL ~~~'W~-:l LLIJ1t1 u.m~';1 
n11~-:ln~'lJ"'I'Wi1-:l;j~enYf1tJilm~1ru~1n~~en 'VI~-:l"'l1ntl~'VI~~~-:ln~ULL~'Jm~1run1"ll~-:l~en~-:l ~-:l~'W • • • 

~ , 
n 11'W1 n 1"ll il L 'Vl'W~1 l-D' tJ1:; LtJ"l!tl""rJf'tl-:lil n I 1'tl'tl n LLUU LL~ :;~~ I'l-:l J":;uu Ln U 1'J'lJ 1'J ~ n1"ll~ iltJ1:;~ 'Vl fi.n 1~ 
::. Ie!" .!=rt.J~" 0 "" .. ~ ." ~ .J. J' ... .... 'l".q .. ~ .: J' 
(JI-:lLL(;]L1~(JI'W 'VI1nLlJ'WL-1I'W'Wn"'l::'V11 ~'VIu1~1run1"ll~L'Vl'W'VlLn~"lI'W"'INu.~:: j;W'J"'I'J~ ~~u1~1ruL~~"lI'W 

LL~:;.w1 'l tJ1-ntJ1:; LtJ"ll'W1~~-:l~ en 
~ . 

mtJ(JI,J LL~:;l"1ru:; (2550) ~n~I"1'J1~LtJ'W'ltJ'l~ 'Wm11-D'''lItJ:;"ll~"ll'WL~'tleJ~!?ln1:;u.~ 'lvHh • • 
tJ1::n'tlU~'JtJm11.J1:;LiJ'W~1'WLP\1~~Pl1~(;]f ~1'Wn11Ll'W eJ~m:;'VlU~1'W~-:lLL'Jen~'tl~ LL~::eJ~m::'Vl'lJ 

'Vl1-:l~1'W~-:l1"1~ ~U~1 1"1'J1~ LtJ'W'ltJ'l~"lI'tl-:l LI"1 N m ~'Wri'lJtJ1:;~'Vlfi.n1~1 'Wn11LLtJ n"lltJ:;".Q~"ll'W"'Ii n 

LL 'VI~-:l rl1 LQen LentJ il~ ~~~~1'W~1 'tl-:l r1 n1tJ nI"11'tl-:l~'J'WYf'tl-:l ~'W~1 ~11~4'en Ln'lJ"lItJ::~'W'Vl1-tJ~ LLtJ n"'l1 n 

, 0.. .'1 "a( 'l " cl 'lk .:; '" 'l.l' 0 ,cl 
LL'VI~-:lmL'WenLL~::u'tl'WL"lIi ",J1::'lJU en(JI1~"lI'W1en'Vl'tl'tlnLL'lJ'lJ OJ 'W'tlnr.nn'WtJ-:l VI 'WI L~'W'tl1"11L~~tJ"lI'tl-:l 

m~1run1"ll~Lnen"'l1n~m'W~~-:ln~'lJ ~-:lLLIJ1~::LL~-:l"'l::rJf'tl-:lil"lltJ::".Q~"ll'W'l)']il'tltJn~1 1 00 1'l'W1J1'tl1'W LL~:; 

1 'if-:l1'W~1LL~'J 'l)']il'tltJn~1 10 tl "'1::';1 1 "'LLIJ1~::LL~-:liln1"ll~'J.n1~Lnen~'WtJ1::~1ru 9-12 ~nU1PlnL~(JI1 
1J1'tl1'W'VI1'tl 1 ,800-2,400 ~n'lJ1PlnL~(;]1(;]'tl;j LL~::~1~11mLtJ~-:lLtJ'W~~-:l-:l1'W'lvHh'l~ 350-500 L~n:: 

~ 

~1'V1fu ~ ntJ.n1~ 1 'Wm1eJ~ (;] n 1::Lb~ 'l vlvh;'Wri'lJm~1 ru~'W'Vl1-6 ~1 11 'W"lI tJ ::"ll~"ll'W~-:lil~ en~'J'W • 

Chiemchisri, C. LL~:: Visvanathan, C .. (2008) ~n~~ntJ.n1~1'Wn11LL~11::U1tJn1"llilL'Vl'W 

"'I1n~'W~rl14'(JI~~~'tltJ'~"ll'W1'WtJ1::L 'VlPl'l 'VltJl'W'VI~~~-:l n~'lJ~1'W'J'W 95 u. ~-:l u.~:;~fi L'Vln'tl-:l~~~'tltJ 
n~1-:lLL~-:l~1'W'J'W 330 Lb~-:l ~£Jlofrlfin11tJ1::LiJ'W 3 ~fi 'lrJlLLri i3fim1~1'W'Jru"ll'tl-:l IPCC 'l~ 366 nn:: 

nf~(;]'tlil ~-:l~-:ln~1~fi"ll'tl-:l LandGEM LL~::~fin~'tl-:l1en€(JIl1m1u.~11:;U1mLl.J'lJtJen ~'tl 115 Lb~:: 103 
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'" Q.;I I ~ 0., ~' .. ~ n.cllil J'... 0 

nn:;nnHWtlu (;l'll-J~'l~'lJ LL~:;"nnn'lJ'l"ln'lf'l~'lJ'l'l u:i'l-.nrun'l"lll-JL'Vl'W~:;~-!I'1J'W'nnl-Jn'lru'l'1JtJ:;r.nn 

n'fl-!l~~~'fltJ n~'l-!l LL ~~ hJ~~ 1. 'W'\,l~l-Je.r~ n~'lJ ~ :;.yh 1."~ 'l~'lru'l n'l"ll'l,n -ihJJ':; LtJ"ll'W1cX ~'l n~'W 
~ . 

Jaramillo. P. LL~:; Matthews. H.S .. (2005) ~mt'l~ntJJ11~'1J'fl~nl'l!~ln'\,l~~e.r~n~'lJ1.'Wn'lJ' • 
e.J~(;lm':;LL~'lvlvh Lfl'Wn'lJ'rjLrl:i'l:;tf'Vll~cXl'Wi~rll-J L~tJH Landfill Methane Outreach Program ~-!liJ 

rr(;lrlUJ':;~~r1L~'fl~'l!'lJ~'W'Wn'l:i'~OO-J'W'lLrlN n'lJ'e.J~(;lnJ':;LL~'l vlvh ~tJn'lJ'Hnl"l!~'l n'\,l~l-Je.r~n~'lJ ~1J~'l •• • 
6~ hJilrl'lIl-J~l-J"r'J'W'Vll-!1 "'1'Wn'lJ'L1'WLti'fl~~1 nil~'W"r'J'Wn'l :i'e.J~ (;l nJ':;LL~ 'l vlY11~~ hJ LVitJ~~'fl n'lJ n'lJ'J'1tJ'lcX 

~'l nn'l:i'~'fl'1JltJ'l vlY1'l LL~:;flrl'l1 1." L1'W~'l!1J~~'W ~-!lIOj:;-rl'ltJ1. "il n'lJ'1.;( L'VlrlL 'W Lfl ~~Lfl'W~~-!I~'l'W 
'Vl~LL'Vl'W~'fl'lU 

Wanichpongpan. w.. LLfl:; Gheewala. S.H .. (2006) ~n'lf'ln'l:i'uJ':;dJ'W'l-!l~m(;lL~'fl1.;(Lij'W 

Lrl1'fl-!lij'fl1.'Wn'lJ'~'l!1J~~'W1rlNn'lru'ln'l"ll~'ln'\,l~l-Je.r-!lnfl1J~'le.J~(;l~~-!I~'l'W Lfl'Wn'lJ'LmtJ1JL~tJ1J 

lli~'l runl"l!iJ L 'Vl'WJ':;'\,l~'l~iJ~t!~ e.r~ nfl'lJ'1J'W'l ~ L~mL~hJiJ n'lJ'e.J~ (;l nJ':;LL~ 'l vlY1'l n'lJ~'W~ e.r~ n~1J'1J'W'l~ 
1. '\,lriJLL~iln'lJ'e.J~(;lnJ':;LL~'l vlY1'l ~tJ1.ojjfjfin'lJ'~n'lf'l(;l'll-JLnru'Yl'1J'fl~ ISO 14000 ~'lJ~'l n'lJ'mrlNn'l:i'~ 
... ~.J 1.... 'l •• I • ." 'l" • ~ .J .. 0 Jj'.J..... ~ .J 
l-J~'WY11lt!'l~ '\,lCV~:;e.J~(;lnJ':;LL~ Tll'"n ~l-Jlnm'l~'WY1"ll'W'l~L~n~'l'W'l'W'\,l~'ltJ~'W'V1J''ll-Jn'W "ll~~t!Y1 

1. 0 .-..J X 0 1." - 'i' ~ "'l.1' 0 ~ .J .. .J'l 0'" .. 

'llt!'l~ '\,lCY~:;~'ll-JlnJ'ltJ~~l"lntJl1'l~'Vll '\,lLn~ ~~n~''fl'W~'V1fi 1?1l-J'lnml~'WY11l'Wl~L~nY1 l-Jl-Jn'lJ'e.J~(;l 

n J':;LL~ 'l vlY1'l 

2.6.2 1fin11,j~Lij'Ufl1~tJ'21'ULfl'i~11I 

n '1 J'U 1:; Lijt!m~'l rurl'lf'lJ'fl'WLrl :i'~(;l 'l~ ojjfjfi(;l'll-J'\,l~ n n'l1~~~'Wn'lJ'fl~i CV blJ'l 

~'\,lU:i':;"ll'l"ll'l~~'l"''l tJ n'lJ'LU~tJt!LLU~~~J1'l~l1ijm n'lfll (U N F CCC) ~~ 'l"'f'lJ n'l :i'tJ'fl~f'lJ Lfl'W~'ln~ LL~:; .. 
~'l~'l:i'rI~t!6t!"ll'fl Lrl:i'~(;l'l~t!'Vl'l~U~~ ~tJ Code ~iJrl'l'll-J L~m.;r'fl~n1Jn'l:i'e.J~(;l n:i':;LL~'l vlY1'l~ln 

'\,l~~e.r~n~1J'1JtJ:;'lcXLLr.i ACM0001 

:Sfin'l:i'~n'lf'l1.t! ACM0001 version 8 '1J'fl-!l UNFCCCC (2008) 'l"':i':;lJJ'1tJ~:;L~tJ~~-!I 

~'l(;l:i'nl:i'LL~:;LL 'W'l'Vll~ n'l:i'~ m~t11rlN n'lJ'J''l'lJJ''ll-J n'l"l!~'l n'\,l~l-Je.r~ n ~'lJ LLfl:;-u,1l-Jle.J~(;l nJ':;LL~ 'l vlY1'l il • 
.... .l I ..,: 

'\,l~nn'l:i'~t!l'lt!m~1 ~-!lt! 

...I .10 ..,. .. ~ 'i'_ 
1) AM0002 LJ''fl~ n'l:i'~~n'l:i'u~'fltJn'l"l!L:i''flt!nJ':;~n"lltl~'\,l~l-J~-!lnfl1J WltJn'lJ'J''l'lJJ''l1JLL~:;Le.J'l 

n'l'l! 

2) AM0003 L1'fl~ n'lJ':SLrlJ'l:;tfcX'lt!LM1t~fll'l~(;lflt!LrlNn'lJ'J"l'lJJ"ll-Jnl"llr.t'ln'\,l~l-Je.r~n~1J 
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, " 
'1. U'iI nJ:;l1 n111'".lU1'".llJ n'l"l!ilhl i:J;f'el1J~ ~u '1. u'Vl'l-3n{J~lJ'ltJ 

4) AM0011 

~'lnL'tln~'l1U1:;n'elU'iI'tl~'LIo1Nn11LN1vlY1'ln"ll'lL'Vl'".l:; ~.~~'Vl~Unn1~ (Project Design 

Document) (UNFCCCC, 2006) 'iI'eI-3~'l-3~U~'".lU~'ln", 1'Yih~u~lJ·'N1fYnru"ll6 Lilu~~lJc1-3nflU'Jfl 
.1 6'''' .":!!'J.J ... .t ... 1 .. 1.", 'I~'" ~ 
~'tltJLLUU~n~fln~"Il'lflU'lflLLfl:;U'lm"l!"D(Ul'l'Yi'VlLn"'''IlUlJ'l~fl(;lm':;LL~ 1111'l ~"D'".ltm'l1i"1m~n"ll'tl-3 

'1. . Jell",':' ... .t ... '1'- 1 
UNFCCC U ACM0001-verslon5 L'Yi'fl"ll'eltJU[JUFI'l;I'U'tlULFI~"'(;ILLfl:;"IlU'Vl:;LUtJUIoI"INn1:i'nfl nm~ 

~~'\J.'l~~:;'tl'l"'~'ln Executive Board "Il'tl-3 UNFCCC 

Project Thailand1 "Il'tl~um'Vl n~lJ 79 ~'ln'" 'tl.ri'lLL'Yi~LL~U ~.UFlru~lJ (UNFCCCC, 2007) Lilu 

!'f .1 6'''' .":!!'J.J....t... 1 .. 1.", 'l~" 
~i'llJ~~ nflU'Jfl~'eI tJLLUU~n~fl n~"Il'lfl1J'lt'l LLt'l:;U'lm"l!"D'".lfl'l'Yi'Vl Ln "'''IlUlJ'l~t'l(;l n ~:;LL~ 1111'l "D'Jfim~ 

~n'tt'l"ll'el~ UN FCCC 'lu ACMOOO 1-versionS iI~'1JU'tl~~:;~~'l~ m~"Il'el~U'Vl:;LiJtJULiluLFlNm~ 
nt'l1nm1~oo.JU'l~~:;'tl'l"'~'ln Executive Board "II'eI~ UNFCCC 

"ll'".l~(;I w'll~lJ (2543) P1n'tt'lLLU'".lm~n1~'l-1fu~:;L[J"llill1'l"l!~'".lfl'l'Yi~'lnn1~c1-3nt'lu'iI[J:; 

"II'tl-3L'VlfllU'lt'l~iJ~(;I~'lm1~~(;I"Il[J:; 1 00 (;'fu~'fl1''\J. L"'[JH~lJm~~'lU'ltJm1Lfi",n'l"l!iJL'VlU LandGEM 

"Il'tl~ U.S. EPA u~:;n'elunum~LLU-3~t'l).Jc1-3nt'lu'fl'flnLilu 4 U'elc1-3nfluti'tl[J LL~fl:;U'tl~'llJ'l~rlc1~nt'lu1tJl 
" 

" LtlU~:;[J:;L'Jt'l'l 5 il LL~'".l~'ln'l"l!"r1-3~lJ"''l U~:;tJ:;L'Jt'l'l~'lLilu'LIo1Nn11 30 UlJ'l 'l-if'lUn1~~nM1 'YiU~'l 

~'llJ'l~rl~'l1u'l;rU~:;LfJ'Jju1Un'l1~~(;I n~:;LL~L vlY1'l LLt'l:;~'l hJ'l;r ~'l L~mv,[J(;I~-3 'YiU~'l 'LIo1N m~ 

~'llJ'l~rl~~(;In~:;LL~LvlY1'lLLfl:;m'llJ~'flu1"'~'".llJ 89.36x10
6 

nLt'l1'(;I(;].f'J LtJ~ (kWh) LLt'l:; 900,666 iiin:; 

.... " I " 

~t'l (GJ) (;I'l).J~'l(;)U "r1~ilUl'tl~~'l~nJ'l~fl(;l'tlULL'VlU'Vl'l~"''lULfllm~fII'l~(;IfL'''fJ1;r~(;Ir1''''tlnLiitJLlurJ 

8 .5% 'YiU~'liJFI'".l'llJt.l'lt'l-3'VlU'iI'eI-3 Lr1N m~ LLt'l:;Ld'tl~'l n'l"l!lJ'l ~~(;In~:;LL~ L vlY1'l 'YiU~'l~'lFl'l"ll'l[J 
" 

m:;LL~1 vlY1'l~~'l1~i'h:;[J:;L'".lt'l'l~u",u~'ln~'l 5 il 
" 

Chiemchisri, C. LLt'l:;FlnJ:: (2007) P1nM1mN'ln'l"l!~'ln~t'llJc1~nt'lu'iI[J:;1u~~(;I'Yii~~'l'\J. : 
" 

nnllP1nM1u~:;L 'VlfllL 'VlfJ LLt'l:; H~~lJc1~nt'lu'iI[J:;~. '\J.U'Vl1.fhtlu~u~~~'lm~~ nM'l ~:;iJn'lnu"Il[J:; 
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tl~~lJlru 843 ~t![;J'fl1't! iJ'fl,:jrftl~~n'el'lJ'1J'tl,:j'1JrJ~~'tl I.PlM'tl1'\.nru~~lJlru 41 .5% 1{f1rJ~1'V1'1!n u.~~iJ 
~.,J '1--.... 1 ... . r.: no .,J ... ..l''j' , ..... r.: 

li1'lllJ"Ilt!L~~rJ 59.5% ~'ll'lfin1~u~~LlJt!u~lJlrun1'11'VlLn{f1'1Jt!b{f1rJ LandGEM model 'rilJ'll lJu~lJlru 

nl'11'"1ln'VI~lJ~,:jn~lJ~,:j~{f1 8.59x 1 0
6 ~nlJlp\nLlJl?l~[;J'tlilLL~~~{f1~,:jLtlt! 6.57x1 0

6 ~nlJlp\nLlJl?l1[;J'tltl 
CI " ~ III .. 

Winkel, J .. (2006) nfh'l~,:j n~Lnn1~~oo.Jt!1~~~'tll{f1LL~~LL'W'l1UlJ'1J'tl,:jL'Vlli1tt!t~tin11e.J~l?l 

n~~LL~LYh~l'"1lnnl'11'1J'tl,:j'VI~lJ~,:jn~lJ'1JrJ ~ LL~~'flfilJlrJt{f1rJH'rile.J~l?l'fllJU.'VlW1lrJL'Wtli1~,:jn1~ (lRR) ~,:j 

'"I~1'llJ~lrJL~'"Ilnn11'1llrJr11flJ'fl'WLIi1~~l?l (CERs) 'rilJ~l tli1~,:jn11 COM '1J'tl,:j'VI~lJ~,:jn~lJ'1JrJ~iJli1'lllJ • 
\Jl~'WL'"IL'Wn1~~,:j"r'J'WlJln ~,:jLtl'We.J~'"Ilnn1~'1JlrJ CERs L~lJln ~rJn1~'Vl{f1~'tllJli1'lllJ'el'tl'WL'VI'lL'Wn1 1 

~,:j'Vl'W'"I~'Vl{f1~'tllJ~rJn1~Ltl~rJ'WLLtl~,:j~lli1l'1J'fl,:j CERs nr11'1JlrJL vi~lu.~~mlJl ru'1lrJ~~,:j'VIlJ{f1~H' ~~ • 
" " 

11,:j 3 rilil'"l~iJli1'lllJilJ~'WfiL=n,:jL~'Wl?lNnlJril I RR 'tlth,:jiJ'I!m~l~C1J 



3.1 

..I 
UVIVI 3 

~ , 
n1 ~~r.f tI~lJ\ rlTVIl.lr;) LL l.l'JVl1'1 mi3{tI Ln m ri 1J ~ n tlll1 'Y'I1.l.lm ~e.J~ 111 f'11 fU'ell.lLf'1 ~~ 111111 tl1.~ 

n~ In m~oWOOJl.l1~~:;'el1 r;) "lI'el'l~~ 2-J ~'1n~1J'1ItI:;2-J~ ~'eltl~ ~'el'l11J"lItI:;r.nnnN L VI'Y'I2-J~1l.lf'1 ~ Lr;)tI"'l:; 
• 'II , 

_ .r'o ~ ..... .J .... X ~ 01 
'J Lf'1~1:;~lJ ~2-J'H1..m1"l! 2-J L'Vll.lVl Ln r;)"lIl.l"'l1 n~~2-J ~'1 nmJ"lIti :;~~ ~~ tI 

'L£;)tlH' Methodological Tool "lI'fl'l UNFCCC 

~ ~ 

Lr;)£J1.-irlfiww"lI'fl'l UNFCCC 1.l.l ACM0001 version 8 ";'1~n1~l.lr;) 
~ 

~:;tI:;L'J~ln1~~"'l1~ru1f'11fu'ell.lLf'1~~(mtll.lL'J~1 1 0 tI ~1l.l'Jl.l 1 f'11'1 

~ , 
~'fl'l1U"lI £J :;"'l1nm'l L VI'Y'I2-J~1l.lf'l~";'1~2-J r;) LL~:;MU f.J~ nl~~r.fm Yl~ L~l.l'fl • • 

LL l.l'J'V11'1n1~L ~2-J~n£Jll1'Y'11.l.lm~~'lL ill.l Lf'1NnlJ' COM 

"'l 'ln~ ~ 2-JlI'In~1J l.l.lU ~:;L VI PlL VI tI 
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_ v .![ .. .l'..J 0 ~ ...l'..J..J v .1 
n'1 1'J"UJ'ULfltl nVfU'Vl'Vl1 W11f'l n 'M1 I"ltl Yi'U'Vl'Vl1tl\l11.J'1J rJ :;~fl ~tl rJ1 l.J"lI 'U"'I 1 n n p L 'Vl VnJ~1'UI"l 1 

L'U,j"'l"'lU'U 2 LL~\l 1@i'LLfl ~fllJt!\lnfl1.J1JfleJtlrJ tl . Yi'UlJ~111"l1l.J "'I . ~:;L;\lL'Vl11 LLfl:;~fll.Jt!\lnfl1.Jl.Jfl ., ., .. til • tI 

eJtl rJ tl . n1LL Yi\lLLfl'U "'I . 'UI"ln] ~l.J L(;1rJ'Vhn'111'JU1'Jl.J;rtll.JflL~m rlU'1JrJ:;l.Jfl eJtlrJ "'I1n~1Un 4.9 .. 'IJ 

0-

n'11n14''''l.JfleJtlrJ'1Jtl\lnNL'VlYilJ~1'UI"l1 ilfl\'U6n14''''lJfleJtlm';\l~l.J''' 3 LL~\l1~LLri 
~ ., ~ tI 

(1 ) ~'U6 n14''''~flrJtlrJ'titl'U'i''jj ~1L U'Un1~n1{ "'~fl eJtlrJ tC'lrJn'11t!\ln flUtl~1\l 

~n~~n~'1J1ii1.J1fl~~1L1ltlYi'Ul.J~1~r11l.J {\l~rr"'~:;L;\lL 'Vl11 ilml.J1Nn'11n14'",L'Ui'J 2548 - 2551 
, ... ., ., 

L~flrJ 2,180 ~W'J'U (n,\lL'VlYilJ~1'UI"l1, 2551) 

(2) ~'U6n1{"'~fleJ'fl rJ~'Utl\lLL '1Jl.J ~1L U'Un'1 1n14' (;1~fl eJtlrJ tC'lrJn'11t!·m fl1.Jtl~1~ 

'.ln~~n~'1J1iiu1fl~~1L1ltln1LLYi\lLL~'U {\l~rr"''UI"l1U~l.J ilml.J1Nn11n1{(;1L'UU 2548 - 2551 
.,J ., ., 

L~flrJ 3,308 ~w'J'U (n,\lL'VlYilJ~1'UI"l1, 2551) 

(3) ~'U6n1{(;1~fl eJtlrJ~1rJ 1 ~lJ ~1 L U'Un11n1{"'~fl eJtlrJ L(;1 rJn'11t!~n fl1.Jtl~1 ~ 

'.ln~~n~'1J1ii1.J1fl~~1L1ltln1LLYi\lLL~'U {~~rr(;1'UI"l1U3l.J ilml.J1Nn11n1{(;1L'Ui'J 2548 - 2551 
, 

L~~rJ 2,050 ~wrr'U (n,\lL'VlYilJ'I!I1'UI"l1, 2551) 

~~mnN.,,1'Un11L~tln'1JrJ:;lJfleJtlrJ~-W1lJ1~"'I11N1'f1~11n11e.J~~n1"jjilL'Vl'U 
" 

1'" ' .1 .J 0 1.I~ .oJ -(;1LLn '1JrJ:;~fl ~tlrJ1lJ"jj'U'1Jtl\l n,\l L 'VlYilJ~1'UI"l1'Vl'U1 1.J~\l nflU'Vl 'fl. Yi'UlJfl111"l1l.J "'I . ~:;L "jj\lL 'Vl11 LLfl :; 

o .I:;oil .c - .... 1 ..J.!") - clr 
tl . n'1LLYi\lLL~'U "'I . 'UM1.J~lJ 1.J 2548 - 2551 "jj\l"'l:;Yi"'l11UJ1tl\ll"l1.J1:;n'fl1.J'1JrJ:;'VlL1.J'Ufl11tl'U'Vl1rJ 

fl1lJ11rl ~ tl rJ fl fl1rJ 1~ ~1lJtl \l I"hJ 1:;n'fl1.J 'Vl1\l n1 rJfl1Yi'1J tl\l'1J rJ :;~fl eJ'fl rJ1 lJ"lI'Un ,\l L 'VlYi lJ ~1'\JI"l 1 

U1:;ntl1.J~'JrJ LfI\m1~11 m:;(;11'rl' Yifl1~~n/LYllJ ~1~\l'Vltl ~U\l/m~ 1~l1u1~ n~:;"'n/LU~tln 
'IJ 
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eM '" ... '" I 

WelrJ LLf'I:;'f)'I.!1 1'1.!~1n~ 3.1 i~il~1ffi'l.!'Vij6il~:;dj'l.!~,)'I.!Vl~1aJ1~t;1tl'f)rJ~f'l1rJIWUJfj~~aJ'l!1~1'1.! 

~f'laJ~~nmJ LLf'I:;1~ ~ f'I~~ ~LU'l.!n1'n~'Jfl1'V'l~~LU'l.!'V'li~~1'1.!~aJ'WL~mJ~12-J1 H' ~~ ~m:;LL~ 1 yHh • • 

'Pl.:uhJ~n'PltJ IW.'J1J (%) 

... ... d 

"1~'2I1JVI~!I 94.19 

LI'Il!t1l1'1--l11 35.54 

m:;C;l11:t 11.41 

'V'lf'l1f\~n LLf'I:;t~:..J 21.85 

~1 Uf'l:;~\I'V1'il 5.49 

~t1\1 LLf'I:;tn\l 0.97 

WUf'l:;LU'hl 6.86 

m:;~n Uf'I:;Ltl~'ilml'ilrJ 0.64 
" 

.J 
'il'W1 11.43 

... ... d 

"1~'Pl1J1JVI~!I 5.81 

" 3.52 Un') 

Lf'l\.ol:; 1.73 

~WLLf'l:;L"Iini:jPl 0.56 

1'J2-J 100.00 

, , 
I .. 11 0 cv.... '" 

LL~~N'V1aJ1 : m~~,)'lJ~,)aJl1'f)'.!f'I~1n~1'1.!n~~LL'J~f'I'f)2-J n~~L'V1'V'laJ~1'1.!M, 2551 

ro I ... 01 .J, !"I 
~1~1~ 3.2 'f)~PllJ~:m'f)'lJ'V11~LPlaJ'l!'f)~'.!f'I~'f)rJn~~L'V1'V'laJ'n'l.!Pl~L'ilf'lrJ~:;~'J1~lJ 2537 - 2548 

m2-J1ruPl'J12-J~'W (%) 51.68 

.. .J ., " 
ll'il\l Ull\lY11:;L\.olU L~ (%) 37.78 

" Ltn 10.40 

1,475.42 



.......... ~ ..... ..J ... J'~".,.!I 
'JLf1Irl:;~LYffl~1unJ1rum"ll2-lL'V1~'V1Ln(;l~~~(;l(;l-:J~ 

1. f1I1(;lm1nr~1~'J~lb:;"ll1m'1~'tl~'lf1l(;l 

2. f1I'l~m1nrtrhJ1rulJ~eJ'tlrJ1~'tl~'lf1l(;l 

3. f1I'l(;lm1nr'tl-:JfD1th:;n'tlulJ~eJ'tlrJ 
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m1~Lf1I1'l:;iill"J'lruri'l"lllJL'V1~m2-l'V1~'M'~1~m(;l~inm1~'l~'Jru~1n~ LL~:; 

~'l-:J~-:Jrhf1l-:J~fOl'ln Tchobanoglous, G., Theisen, H., and Vigil, S. A, 1993 L(;lrJ;r'tllJ~~,j'l2-l'l 
~Lf1Irl:;ifOl:;Ltl~;r'tl2-l~U 2544 - 2547 Lvh~~ Lti'tl-:JfOl'ln ;r'tl~'lri(;l1~;r'tl2-l~~lJ'tlti ~~'tl-:J,j'll.J'lH 

1. 

2. 

3. 

4. 

~ ~ ~ 

a-

n 'l1~'l,j'l~,rn LL "'-:J~'tl-:J 2-1 ~ eJ'tl rJ 
'II 

m 1ri'l~~(;l ~ (;l1'V1'l-:J Lf1IlJ ~'tl-:J 2-1 ~ eJ'tl rJ 
~ 'II 

o "'... J ... J' 
m1f11'l~'Jrum"lll.JL'V1~'V1Ln(;l~~ 

Methodology ~'tl-:J 

UNFCCC 1~i'J;r'tl Tool to determine methane emission avoided from dumping solid 

. ..!"I - ... ~ 0 • ~ ..... ..J .1 ..J.!' 'I 
waste disposal site L1J~'Jfi ~~m1f111~'Jruu12-1'lrum"l!2-IL'V1~'V11:;U'lrJ91n~rJ:;lJ~y.j'tlrJ'V1'V1-:J ~~~q2-1 

ll'-:Jn~u1~nn-n~hJlJLf1INm1 COM ~-:JhJ~'l2-l'l1ClHriu~'tl"L~mr~(;l11rJ1~ t~1rJm1~'l~'Jrurh 

BEcH4,SWDS,y (tC02e) 'ei~Ltl~~fi~'l~'JruLLUU Multi-Phase Model ~lJ~~~1~2-I19'ln First 

Order Decay Model (FOD) ~-:JfOl:;~9'l1ru'lf1l'J'l2-lLL(;lnj;]'l-:J~'tl-:Jif94'rJj;]'l-:J1~iJt4~j;]'tlm1ti'tlrJ 

~~'lrJ L-rl~ "llU(;l~'tl-:JlJ~eJ'tlrJ 'ei(;l11m1ti'tlrJ~~'lrJ (Decay Rates; k) tr(;l~,)~~'tl"~'l1~~'V11tJ~ 

~'l2-l'l1Clti'tl rJ ~ ~1rJ 1~ LL~:;ill2-l'l ru~ rJ:;2-I ~ eJ'tl rJ~~" 1 ~LLj;] ~:;u ~-:J9:;L tl~~'J~~~-:J ~1-n ~m1 
'II 
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~lJm~ (3.1) 

16 
BEcH4,SWDS,y = <p' (1 - 0 . GWPCH4 • (1 - OX) . 12 • F . DOC f • 

MCF . ~Y _ • ~ W· . 00(, . e-kj"(Y-x) • (1 - e-kj ) 
L.Jx -1 L.J ),X ) 

..I BE . ~ n.... -J ... J' :f .1' ~I 
LlJ'tl CH4,SWDS,y= u~WHUm"lllJLYl'\JYlLn(MI'\J~'1nmjw~nmJ"lJtI:;~flw'tltll'l'tlu 

1 ) 

2) 

3) 

<P 
f 

GWPCH4 

OX 

F 

DOC f 

MCF 

k ) 
j 

x 

y 

~'lLLtJ'a 

= 

= 

= 

= 

= 
= 

= 

= 

= 

= 

= 

= 

= 

BEcH4,SWDS,y 

<P 

f 

(tC02e) 

I ", 0 ~ t 

r1'1r1'J'1lJ~nl'l'tl~"1I'tl~LL'lJ'lJ~'1fl'tl~ (model) lJr11 0 .9 

.:' .J • ~ n.... -J ~ ... "'" ~ '''''i' 
~(;)~'J'\J"lJ'tl~u~lJ'1ru.n1fjjlJLYl'\JYl~'JtJ~lJ ~(;)LlJ'tl ~lJlJ ~Plj~m~ 

rh~ntlll'1'Yi~'11~Ln (;) Lfln1'tl'\J"lJ'tl~iJLYl'\J 

if~4'tI~ilt-Jfl~'tln'1j'tl'tln:n't(;)l L -D'\J ~~un PlfllJ"lJ tI:;1 '\J-D'J~m~ 

ri'tltl~fl'1t1 

ol(;)~'J'\J"1I'tl~mlJ'1l'l~n1fjjilLYl'\J ilrh 0 .5 

• 

.:'.J ....... ...,J, ~ ... 
~ (;) ~'J'\J"lJ'tl~ PI '1 ~tJ'tl'\J'tl '\JYl~tlYl ~'1lJ'1~rl tI'tl tI ~ fl1 tI (DOC) ~(;) 

" , 
ol (;) ~'J'\J"lI'tl~ PI'1f'lJ'tl'\J~'\JYl16 (L(;) tI,j'1~,rn) V1~'1lJ'1 ~rl ri'tl tI~ fl'1 tI 

"lJ'tl~"lJtI:;~fl~'tltlU~fl:;"llU(;) 

tll'l ~'1 m~ri'tltl~ fl'1 tI"lJ'tl~"lJ tI :;lJfl ~'tl tI LL~ fl:;"ll U(;) .. 
"lJ tI:;~ fl ~'tl mL~ fl:;"ll U(;) 

U ~ ~ '1 '\J'J ru.PI '1 f'lJ 'tl 'WLPI ~~ I'l 

1fin1'a~1~1~~~~'lLLtJ'a 

~'1'\J'Jru.~'1mllJm~ (3.1) 

UNFCCC Methodology ri1~'\J(;)t~L'vhri'lJ 0.9 

't2JiJ m~~tJ~ lJri1fjj~1n~fllJ lJ~nfl'lJri'tl'\Jm~~1 L U'\J LPI ~~ n'1 ~ • 
COM 
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6l'l1.l.t1~ ~fin1~~1~1~~~61'lI.l.t1~ 

UNFCCC Methodology n1V1u~'t~Lvhnu 21 L'Vl,)'1I'el~n')'1I 

4) GWPCH4 flnfu'elu1~'el'tln1'11~ 

UNFCCC Methodology n,)VlUL9)'t~L'Vl')nu ...:I... t "' ... 0.1 Ll-J'ell-Jn11 '~U 

5) OX unrl~l-J'VI~l-Je:r~n~u • • 
UNFCCC Methodology 1~~'"l,)1ru,)'"l1n IPCC 2006 

6) F Guideline for National Greenhouse Gas Inventories n1'V1U(9) 

f111n11~'eltJ~~1tJLLuuhl1-n'el'eln;L'"lU L'Vl1nU 0.5 . 

UNFCCC Methodology 1~~'"l11ru,)'"l1n IPCC 2006 

7) DOC f 
Guideline for National Greenhouse Gas Inventories 

n1V1u(9)'t~iJfll1 0.5 

L~'el~'"l11ru,)'"l1m1'elu1 '11 LL~~fi1~n1'V1U(9) 't mu UN FCCC 

Methodology n1'V1u(9)'t~;jfll1 0.5 djun~l-J~~LL'elL1ijrl (Semi 

8) MCF 
- Aerebic Managed Solid Waste Disposal Site) iln11't-iftl~"l 

..-U ~ 0 ~ I " 

nrl~l-J l-J1~UUn111~U1tJU1'~'1ItJ~ l-J'VI'el1~U1tJn1' 

9) Wj, ,x 
1'lUl'll-J;r'el~~'"l1m~1,rn~~LL'l(9)~'ell-J nl~L'VIVil-J'VI1Url1 

't-nrh'"l1n Methodology ~n1'V1U(9) L(9)tJ UN FCCC ;j11tJ~~L~tJ(9) 
10) DOCj ~~111,)11~ 3.4 

, 

kj 

't-nfll1'"l1n Methodology ~n1'V1U(9)L~tJ UNFCCC il11tJ~~L~tJ(9) 
11 ) 

~~111,)11~ 3.5 

" OCV<ll:\lrt, " 

12) j 1'lU1'll-J'1I'ell-J~'"l1n~1UnMLL'l(9)~'ell-J n1~L'VIVil-JVl1Url1 .. • 
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" , 
m~')-:j 3.4 r1,)rI'J,)~bb~nLJl')-:jit?l~'J~~IMrnfu'fl~~~'Vi~tl (lc;)m~n~~n) ~t1\,)~,)~CltJ'fltJt1\~')tJ~'fl-:j 

'J~tJ'flmbLJl~~"llUt?l 

m~un1:I 

LPi1:I'fl1'1-111 ern c.J~'hl 

,.,J 
Lb~~-:j'Vl~,) : UNFCCC. 2008: 5 

_ ........ ..J 
~11'flU'Vl1U'flU1'Vl~1~11n 

U'flu~~1u1~umrJu LPl1:I 

'fl1'1-111 L'Il~ lu'hl R-l'hl 

LPi1:I'fl1'1-111 

DOC. 
" J 

(% Lt?ltJu,)'I-I,xmuun) 

43 

40 

15 

24 

20 

0 

tlruWJiJ L~flU~~'flUiU 

U'flunr,h 20 'fl-lPi1L"Jj~L~U~ 

Dry Wet 

( MAP/PET ( MAP/PET 

U'flUn11 1) ~1nn11 1 ) 

0.04 0.06 

0.02 0.03 

0.05 0.10 

0.06 0.185 

MAT ~'fl Mean Annual Temperature 

MAP ~'fl Mean Annual Precipitation 

PET ~'fl Potential Evapotranspiration 

, ,,.. 
bb~~~'Vl~,) : UNFCCC, 2008: 6 

DOC. 
" J 

(% Lt?lUU1'1-1UnlLl~-l) 

50 

44 

38 

30 

49 

0 



3.4 n1'irh,..'U fl n'iM 'U n1'ii;~1'iru1tJ'hl1 ru rl1"1f f'l1~U'!l 'U Lfl'!l'!l n L"If ~HhJ~'!l!J~1 n 

1f'l'i.:!n1'i 
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~'l11'l12J {':I'Wr~~~L:n\lL 'Vl1'l LL~~,\H~2JtJ,m~'IJ~'l Lll'fln'lLL 'Yi\lLL~'I.! {\lVI-r~UI'l1tJ l2J ~ tJ\ln~'IJ~~~'tltl 
L-wil2548 - 2557 LU'VI'Il'JtI f'l'lfu'fl'l.!1~'fl'fln1.rnr;fLYltluL'V1'1 (C02e) L!1ltlLflfi2J'l!1l1l'l'l.! 

ACM0001 Version 81~n'l'VIU~LLU'J'Vl'l\ln'l1~LI'l1'l~tfLiju 4 mru ~1tJL~r;)\I!1l'l1'l\l 3.6L~LLri • 

.... 
nnu:'lu 

tl1~Lij'l.!mWm.ln'l'niJL'VlU~Lii~~U1~VI~'l\lil 2552 - 2561 ;\l1~U'ltl~'IJ11mn'lfllL!1ltlhl 
" ~ ~ 

iJn'l1{!1ln'l1 (L~'l~\I) L!1lmLtl\l1~t1~L'J~'ln'l1~'lLil'l.!m1'tl'flmilu 2 mru.1~LLri 1~t1~l'l.! LL~~1~t1~ 

tl .. ill ...... .J .. .t 
1~L2JU 12J1run1'n2JL'VlU'VlLn~"lJU 

tJ"ill ..... ..J_.t 
1~L2JU 12J1run'l'n2JL'VlU'VlLn~"lJ'I.! 

... ~ 

LUU 2552 - 2561 (1~t1:;lu) LUi! 2552 - 2571 (1~t1~m'J) 

~ ~ 
~'lu'Jrum2J'l ruri'l'niJL 'VlU L 'I.!'VI'Il'J tI n'l'n I'l'l f'IJ'fl'l.!L!1l'fl'fl n L'n~ii Yl t1U L'V1'1 (C02e) 

~ ~ 

1~U'U Flare ri'tl'l.!1~U1t1~'IJ11mn'lfli "';\l1~t1~l'l.! LL~~1~t1~m'J 

tl ... · ill ." ... .J ... .t 
1~L2JU 12J'lrun1'n2JL'VlU'VlLn~"lJU 

tl ... ill ." ... .J .. .t 
1~L2JU 12J1run'l'n2JL'VlU'VlLn!1l"lJU 

~ 

L'I.!1I2552 - 2561 (1~t1~l'l.!) L'I.!il2552 - 2571 (1~t1~m'J) 

~ ~ 
~ ~ 

oU,'l2J'lL~'l~\lL 'l.!1~UU Flare oU,'l2J'lLr:J'l;i\lL 'l.!1~U'U Flare 

... ~ 

LUi'J 2552 - 2561 (1~t1~l'l.!) Luil2552 - 2571 (1~t1:;m'J) 

~ ~ 
~'l'l.!'Jrum2J'lrun'l'nfnf'IJ'fl'l.!l~'fl'fln l'n~L YltJUL 'Vh (C02e) ~tJ~'fltJ~U11mn'lfli 
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" " ";~1~tJ~l'\J LLfl~1~tJ~ 

tJ"'ill .,. ... ..I ... X 1:;Ll-J'I.! 1l-J'1n.ln'1'J1l-JL'Vl'l.!'VlLn"''1I'I.! tJ"'ill ..... .J ... X 1:;Ll-J'I.! 1l-J'1n.ln'1'J1'-JL'Vl'l.!'VlLntn'1l'l.! 

... " 
1'1.!i12552 - 2561 (1:;tJ:;l'l.!) 1'\Jtl2552 - 2571 (1:;tJ~tJ1'.l) 

~ . ~ 
,J'11tJe.J~I'1m-:;u~i .. rJVh ,J'11tJe.J~l'1n1:;LL~1.,.Hh 

..-
l'\JU 2552 - 2561 (1:;tJ:;l'l.!) 1'\Jtl2552 - 2571 (1:;tJ:;tJ1'.l) 

i ! 
I 

~'l'l.!'.lWm'-J'1Wn'1'J1rnf'l.Jt1'1.!L"''fl'fln 1'J1 ~L l1m.JL vh (C02e) l1tJ~t1tJ~'l.J11tJ1n'lf'l 

" . 
rnf'l.J'fl'\JLrl1~(1l~'1'\J'.l'l.! 1 rl1~(1l'll-JUo11~n'l1 CDM ~~~1:;tJ~L'.lfl'l~'1Lil'l.!Lrl1~n'l11 0 tl 

tJ -lli ..... ..I_.l'lt1 1:;Ll-J'\J 1l-J'lWn'l'JIl-JL'Vl'l.!'VlLn",'1I'\J '\J ' 2552 - 2561 

i 
1'.l'l.J1'.ll-Jl-J'l e.J~ I'1n 1:;LL~ 1.,.Hh 

~ 
~'1'1.!'.lWm"J'1wn'1'J1rl'1f'l.J'fl'l.!1{;)'fl'fln L'JI(;)il1tJ'l.JL vh (C02e) 

.J L n ... .J... 0... L 'Vlflt91fl~ (;) 'l.!m'W'Vll-Jn'l1{;)1L'I.!'I.!n'l111l'1l-J rl1~n'11 COM 
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m~'l..:! 3.6 ~ttJLL'\..!';l'VI'l..:!m~fjLr1~'l~~1'\..!nnu~m~t'l~'l..:!1 

... .. ... ...... ... ... ... 
'J L,",'n~'VI n-aru,!11J n-aru'VI 1 n-aru'VI 2 'VI1.:! L ~'iI n 

..- ..-
~~t1~i'\..! tJt'i'iltl~tJ~~mml"l 

.,. 
e.J~j;lm~LL~1YHh ihLM..:!m~ COM Le.J '1 'VI..:! 

..-
~~t1~m';l tJt'i'iltl~tJ~~mml"l Le.J'l~..:! e.J~j;]m~LL~1vHih 

3.5 ~ L,",'n~~m~1 run1'lf fl1'ftl'il1Jl~'iI'iln 1'lf~i. 1Jn-acU,!11J 

m ~'3 Lr1~~,hJhJ'l ruri'l"l! r1'lftJ'il'\..!1",'il'il n 1"l!;~ Ln "''"11 n n ~~tJ';l'\..!n'l ~tJ'il £.I ~ ~'ltl LL tJtlh11-if 
..-

'il'iln'iL'"IW1'ltl1'\..!~iUJ~,m~tl Yhh'Ln",n'l"l!iJL'VI'\..!LL~~n'l"l!fiI'lru'il'\..!1"''il'iln1"l!1?f ~..:!,rkl m~fjr.rtl1'\..! • 
n~ru.l'lkl~~..:!,j'ln'l"l!;:JL 'VI'\..!~Ln"';'\..!lJ'l~'lkl';lru1 '\..!~\.btl"lJ'il..:!r1'lftl'il'\..!1t?1'il'iln 1"l!I?fL ~t1tJLvh (C02e) 

..; cl 0 ~. I _ ~ ... ., ... ctI ~" 'i' ..... ... , x 0 ,,~ " ~ 
L 'Yi'il'VI'"l~~'llJ'l~t1kl'l ~uLU~t1tJL 'VIt1tJntJmru'il'\..!1 ~'" ~"'t1m"l!lJL 'VI'\..!lJ r1'l1"1 ntll1'l'Yi'VI'l ~~ ~~n~'ilklL ukl 

21 Lvl'l"lJ'il.:!n'l"l!f'nru'il'\..!1"''il'iln1"l!'" (IPCC, 2006) 

3 .6 ~L,",'n~,"m~1run1'11,",11tl'2l1Jl~'iI'2ln 1'11rPiv1Ln~tOJ1nn1-aL~nl 'VI~' 1J~tltl Flare 

1klm~tJ~~Lilklm~'lrun'l"l!r1'lftJ'ilkl1"''il'iln1"l!~Lnt?l'"l'lnm~Le.J'l1~m'\..!~~tJtJ Flare 1Kl-h' 

Ji 0 ".,,, 

'Yikll'l'\..!m~fiI'lkl';lru'"l'ln Tool Methodology "lJ'il..:! UNFCCC ~'\..!WJ"lJ'il Tool to determine project 

emissions from flaring gases containing methane ~.:!Lu'\..!fjfi~1-h'~'l'\..!';lrun'l"l!;:JL'VI'\..!~L;r'l~ 
'II 

~ " ~ " no e/ ~ .. .,. ~ ~.,. ctI 
~~tJtlm1Le.J'l ~~lJLLtltJ Flare LL~~~'l~'l~me.J'l b~lJm"l!lJL'VIklLu'\..!m"l!r1'l~1J'il'\..!~"''il'iln b"l!'" "l!.:!'"1 ~ 

(GWP) 

~8760 ( ) GWPCH4 
PEflare,y = L.,h=l TMRG,h X 1 -l1flare,h X 1000 ........... (3 .2) 

ctI 
LlJ'il PEflare,y = 

= 

l1flare,h = 

h 

(kg/h) 

tJ~~~'VIfil1'l'Yi"lJ'il.:! Flare 1kl{';lLlJ..:! h L"'t1 UNFCCC 

Methodology LL~~'"I'lnm~~'iltJt1'llJL~'l"lJ'il.:! ~N m~ri'l~'\..!'" 1 ~ 
","" 

lJr1'l 50% 



1) 

2) 

3) 

4) 

5) 

6) 
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TMRG,h = FVRG,h X fvCH4,RG,h X PCH4,n ...... .. ...... . (3.3) 

= 

fv = CH4,RG,h 

PCH4,n = 

~'lLLtI~ 

PEflare,y 

TMRG,h 

llflare,h 

FVRG,h 

fv CH4,RG,h 

PCH4,n 

't1(;1~1m~1'"t'lL=n-ltfh.J1(;1~'ll'f)-ln1en~L'"~'f)~-l (dry basis) mril 

un~1'W.r'Jb~-l h (m
3
;h) 

~c;)t'l'J'Wm~1(;1~n1en;JL'Vl'W1'Wn1en~L'"~'f)~-l (dry basis) 1'W 
, 

-n'J b~-l h 

fl1'J1~'"'W1LL'Il'W'll'f)-ln1eniJL 'Vl'W~~J11'J~un~ (0.716 kg/m
3

) 

1fin1~~1~1~~~~'lLLtI~ 

~1'W'Jr;u"'l1n~~m~ (3.2) 

~'1'W'Jr;u"'l1n~~m~ (3.3) 

",,&,":;0 1"11 1" tl ... 
m~'J"'ltl'Wn'm'W(;l '" L 'Wn'WLe.J1 '"~~~tJtJL c;)LLt'I~~ 

U~~~'VlfiI11Yi 50% ("'l1nn1~\Il'f)'lJm~L~1'll'f)~bfl1Nm~) 

Yl"'l'1~r;u1 n1'jf~ L ,"~'f)"'l'1 n ~~'lJtJ e.J ~ (;1 n ~~LL~ 1 vlvh 

H'ri1"'l1m'f)n~1~U~~n'f)'lJbfl1~-ln1mt'l1nm~~oo.J'W'1~\Il~'f)1(;lt'W 

m~e.J~(;1n~~LL~1vlvh~'Jtln1en"'l1n'"~~l!-lnt'l'lJ'll'f)~tJ1M'VlL"'l1qj 
, 

.. dI tJ ~~Yi~~(~'1"ll1L'Vl'J~) L'W'f)~"'l'1n L 'W'lltl~"lJ'f)~nt~L'VlYi~'"1'WM 
... 

L ,"~'f)'Wn'W ~-l~'W~ (;It'l'J'Wri''leniJ L'Vl'W;Jri11nt\' L~tI~ n'W 

UNFCCC Methodology rh'"'Wc;)t\\'L'Vl1n'lJ 0.716 kg/m
3 

3.7 n1~1LfI~~~m)J1cun1~fl1f'lJ~'Ul~~~nl~tr1v1Ln~~1nn1~e.I~~n~LL~"~vh 

m~1Lfl1~~im~1run1"llfl11f'lJ'f)'W1(;l'f)'f)n1"llC9f~LnC;)"'l'1nm:i'e.J~(;1n~~LL~1vl~1J11t11'W 

bfl1Nm~L1I'Wn1~u~~Lij'W~1 ~'1niJm~:i''JtJn~n1''ll;JL'Vl'W~1e.J~(;1n~~LL~1vl~1'''l~iJm:i'llti'tltln1''ll 

fl11f'lJ'f)'W1c;)'tl'tln1'jfC9fm~'1NL'V111c;) 0fin'1~~'1'W'JN~1-l~-l"'l'1n UNFCCC. 2006) b'"'tI"'l~1Lfl1:i''1:;i 

j;n~~n~ru~n1~~'1'W'JN'll'tl~m~e.J~(;11vl~1~'Jtln1"ll"'l1n,"~~l!-ln~tJ:i''1''ll1L'Vl'J~ 

n'1~,"'1m~1ruYii-l-l1'W~L;r'1~~tJtJm~e.J~j;ln~~LL~1vl~'1 ~tlH'~~m~ (3.4) 
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ml-J'lrun'l"l!Vift-l-l'ltA~ L;r'l1~'lJ'lJ (G J/ yr) 
ml-J'lrum~LLgqlyJyhvY-lV1l-J(;1~~~(;ll~ X 3.6 (GJ/MWh) 

l.h~~'V1fill'lVill'fN LPl~'fl-lr.rm 

(GJ/yr) 

tCH/yr Ll?ltJmj'Wl1~'JtJ 0.037GJ/m 3CH4 (I PCC, 2006) LLfl~Pl'J'U.J·\.rW'1u. 'Il'l.l"ll'fl-ln'1"l!ilLVI'I.l 

~ 3 ~ 

7.168 x 10 tCH4/ m CH4 (lPCC, 2006) 1?l-l~,.m'1j (3.5) 

ml-J'lrun'l"l!iJL'V1tA~L;h1~1J'lJ (tCH4 /yr) 
mJ-J'lruVift-l-l'ltA~ L;r'l1~1J1J (GJ /yr) 

0.037 (m3~H4) x 7.168 x 10-4(tCH4/m3CH4) 

LLUfl-lLU'I.l'VI'll'JtJJ;i'l.lI"1'1f'lJ'fl'l.ll"''fl'f)n 1."!I~L~tJ'lJL·,h (tC02e) Ll?ltJmjf!]rujOh~nll'1Yl.yh L ~Ln'" Lfln 

~'f)'I.l"ll'f)'I.lilLVI'I.l (GWPCH4) L'Yi'ln'lJ 21 L~h"ll'f)-ln'1'lfPl'1fu'f)'I.ll"''f)'flnl'lf~ ~-l~2-.Jmj (3.6) 

~,.m'1j (3 .6) 

Baseline Emission '"l'1nmjl:,J~l'lm~LL~lyJyh (tC02e) 

= 

3.8 1 LFl'i1:;~m~1 0.11;1'11 Fl1i'U'el'ULfl'el'el n L'II~;t~ fl~~L~~1 fln1<j~1 L ij'ULFl<j~n1<j(;11 ~ 

n~ In n1<j~ (ijJ'U1;t~:;'el1 (;l"'~'el Fl1i'U'el 'U LFl<j~~ (Carbon Credit) 

m jU :l'~Lij'l.llJh.J1 n.lPl'1 f'lJ'f)'I.lLPl j~ 1n'"l'1 n 'VI fl2-.J e:r-l n fl'lJ"ll tJ:; l~Yl'"l'1 :l'n.l'1 In '12-.J LL 'I.l'JVI'1-l"ll'f)-l , 

'e1~~'lJ'lJ'1~'VIUj~"li'1"li'1~~'1~'JtJmjLU~tJ'I.lLLt.Jfl-l~l1'1Yl1Jij'e1'1mfll (United Nations Framework 

Convention on Climate Change) L'I.l Code ACM0001 Version 8 L~'e1-l'"l'1mil'l.l~fi2-.J1I'lj3'1'1.lL'I.l 
m j~'"l'1:l'n.l'1 1"1'1 f'lJ'fl'l.lLPl:l'~ I'l ~tJ'e1 2-.J 1'lJ LLfl ~LtI'I.l~ '1 n fli'J Lfl n L"'tJ Yl'"l '1 :l'n.l'1'"l'1 n m jn'1"li (;'e1'1.ln :l':;'"l n 

..,J ..I "''j' ~.,..,J 0, 1}1 ,... .:- ~ .,. !f 
V1fll?lfl~L2-.J'e12-.J ~PlNmmfl ~nm:l'Yloo.J'I.l'1V1~~'e)11?l LLfl~n'1'V1'1.l1?l ~'VI ~2-.J2-.Jm:l':l''J ~'VIfl"ll'e1 ·.m'1'lf'"l'1n'VI~2-.J~~ 

'" '" '" "" 
nfl'lJ"ll tJ:; ~~'I!'I.lL 'I.lm :l'~{ tJ llil"ll'e1'lJ L "lll'l m:l'n'"l'1 jn.l'1 Pl'1 f'lJ'e1'1.lLPl:l'~ 1'l'"l1 ni'l.lI'l'e1'1.l~'1~ 1 ~-lU 



m~LnL'l'lltJ~~fleJ'eltJ 

(3 .7) 

I 

ERy = 

BEy = 

PEy = 
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---+ m11'ltJr.J lJ/~ L'l LLtJn/'lI1.!~.:!/m 1n1{ L'l'lltJ ~ 

I 
t 

I 

~ - ~ m~ .:!nfltJ'VI 'el.'W1.!lJ~'Wrl'1lJ "l.~~L'll.:!L'VI~'1 LLfl~ 

'el . n'1LL 'W.:!LL~1.! "l .1.!MU3lJ 

1 
I 

U ~~Lij1.!U'hnn.!ri'1'YI Ln L'l"l '1 n~~ lJ~':! nfltJ'lItJ~LLf;] fl ~LL '\A.:! • 

l 
~'11.!'Jn.!m11'ltJr.JlJri1'''l'1n~~lJ~.:!nfltJ'lItJ~~fleJ'eltJ 

I 
t + 

m~L~'11~mL'ltJ1~tJtJ Flare 
I 

L~'eln~~'lJ'lJm~~~Vln1~LL~1vHh 

~'1~t.htJ 1 ~ LLnn'1 ~ 1 Ylyh~'J'WJ i111'1 rl 

m.jf'lJ1n'1~1 Yl~'1 
OJ 

ERy = BEy - PEy (3.7) 

mlJ'1n.!rl'1ftJfl1.!1L'l'el'eln 1'~~flL'ltN f;]f1tJ (tC02e!yr) 

,j1l.nn.!rl'1ftJfl1.!1L'l'el'eln I'll ~~UflfltJflL'l fl.:!"l'1n n'1~,j'1ri'1,ih 'VI1.!lu~~ VI 

n~~LL~l YlYhLLfl~L~T·,1'1~1tJl1.!~~tJtJ Flare f;]'eltJ (tC02e!yr) 

mlJ1n.!rl1ftJfl1.!1L'l'el'eln I'll ~~ufl'eltJ"l1nm~1.jfn~~LL~ 1 Yl~111.!Lr11.:! m~ 

f;]'eltJ (tC02e)yr) 
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3.8.2 m)J1ruf111'lJ'EI'U1~'EI'Eln 1"11 ~vltI~'EI!J~ ~~~r,n n n11U1 n1"11ii L 'Vl'U1 tI ~~ ~ 

n~LL~1-wvhLL~::L~1'vh~1!J1'U1::'lJ'lJ Flare ~'Eltl (BEy) ~'1lJ'JruHi1(;)tJl.jf 

~~m~ (3.8) 

BEy = (MDproject,y - MDBL,y) X GWPCH4 + (ELLFG,y X 

CEFe1ec,BL,y) + (ETLFG,y X CEFther,BL,y) . .. ... .... . ...... . (3 .8) 

= 

MDproject,y = 

MDBL,y = 
GWPCH4 = 

ELLFG,y = 

CEF elec,BL,y = 

ETLFG,y = 

CEFther,BL,y = 

(tC02e/yr) 

m~'1ruI"l1f'lJ'tllJl(;)'el'elnl'llc;l~u~'elm~'elmI"lNm~vl'iltJ (tCH4) 

m)J'1ru~L'VI'W~I"l'J~~:;~nyhfl1tJvl'eltlL~'ilhJ~Uo1Nm1 (tCH4) 

rh~ntJll'1Yi~,1 ,xLn(;) 'i:fln1'el'W1l'il-ln'1'll~L'VIlJ (21 tC0 2el tCH 4) 

tI1~'1run ~:;LL~ 1 'YHh ~'VIfi~ t.J~ (;l~1 n n'1'll '11 'el-l 'VI~ ~ t'J-l nfl U 

1:;'VI~'1-ltl (MWh) 

I"l 'J '1 ~ L ;r ~ '11 'el-l n 1 'll1"l'1 f U 'ellJ 1 (;) 'tl 'tl n 't 'll c;l~ LL 'VIlJ n '1 ~ t.J ~ lJI 

n~:;LL~'tyJyhun~ (tC02e / MWh) 

m~'1 run'1~C.J ~ (;lYi~-l-l'1lJl"l'J'1 ~ 1'el'W~1 n n1'll'1l'il-l'VIfl~ t'J-l n fl U • 
1:;'VI~'1-ltl (T J) 

1"l'J'1~L;r~'1l'tl-ln'1'llI"l'1fm)lJ'tC9l'il'il n 't'll C?l~ LL 'VI'Wm1t.J~ (;lYi~-l-l-l1'W 

1"l'J'1~1'illJUn~ (tC02e / TJ) 

3.8.3 m)J1ruiiL'Vl'UvlfI'l1~::\lnfh~1!J~'EltlL~'El1~mfl1~n11~'EltI (MDBL,y) 

'I .... ..J MD ~ ,.001 , .J 0 '" 1 .... .. ~ , .... '" 'I 
~'Wn~ru'VI BL,y ~~)J1"l1L~Yi1:;'VILl"ltJl"l'1'W'JruLLfl'J 'W'ilC9llJl'VI1'il ~~~'1l'el\jfl ~'W 

.001 .J ...... .J 0 'I~'" ~ 0 ~.!' 
'ilC9llJlLnmmJm'll'VI~m'J'lJ~~LL~:;vnfl1tJ ~'V1 b"l! Adjustment Factor (AF) 'll-l~:;I"l'1'W'Jru~L'1 

~~m~ (3 .9) 

MDBL,y = MDproject,y X AF . ... .... . .. .. . .... (3.9) 

m1~1lJ'Jru'VI1rh Adiustment Factor (AF) 

llJm1~1lJ'JruL~'el'VI1rh Adjustment Factor lh:;n'el1J~'JtJi'W(;l'tl'Wvl1-l1;-l~ 



" ells lesodslP 

alSBM P!los e lB alsBM 5uldwnp WOJJ papl0t\B UOIsslwa 

aUBt.jlawaulwJalap OlIOOl" ~l.,Ua~n1. ("H8l) fJl.,»~~ 

I;ln1.n.~ut-~f't~k1.n1. t-~~t--t~~fJ",rul.,f't~Jf1.fJl4J1 h.~l.,Ut-~~ 

nn 'l.,~~l.,Ut-{!'fL,Ut"rlt-l.,~k1.~~nfL,I4lU' IAnlA' f'tlrol.,urul.,f't~rI 
.. 0 IpW I .r ... r- ,.. Itt ~., 

C'H8l) 

.. 
tl.,U t-tlgj' nn 'l.,~tl.,UNUUt" rlt-l.,~k1.~tfll.,~l.,IAUU IAnlA mrul.,f'ttrI 

~ ... 0 l,.; , 0 rr ,.. ~ ... 

~f'tk1.t-lAlfl~t~'{!'fL,l.,~~';:;fl~tl4lnk1.l.,U 
,. .. 0 

" 
tl.,U~~I!.t-~l.,ut-t~n1.n.n.~tt-{!'lI.fll.,~l.,~tl.,UM.l.,LI~IA~~tf1 

= ~:PdJoJd9W 

= ~:PdJoJdaw 

Md3 

(~~ '£) .... .... ........ .. U:>dJOJd9W/U::ldJOJdaw = Md3 

(;111 
l'" 

(~~ 'S) tl.,Uf't~t-~~tntP~tf1utl.,f'tl.,~ lfl\€tlgj'~lI.l.,~~'~fl~tl4lnk1.l.,~ 

tl.,U~t-~JtI~I!.t-~tl.,ut-t~nt:'l.,~gl.,unU1.u~n.n.;:;tt-{!'fL,fll.,~l.,~tl.,UM.l.,LI~IA~~tf1 

( Md3) tl.,UM~ 

f'tlArutun1.n.n.;:;tt-{!'fL,~fJfL,n.~Ut-f'1f't~k1.Ul.,~lrol.,Ufll.,~l.,lAtl.,UM.l.,LlglAt.l~trInf't';:;trItl.,U (C; 
~~~ ~ u 0 ... ~ '''.. '" 

f1t~!t1183 l.,~ru~nL~f1tl.,~~~" (0 ~ 'S) ~tl.,Uf't~n1. lSmaw t-~fL,rul.,f't;:;tf1l.,~nlJ' 

Jf1. fllAtltllA'~tf1n1. VII08 tl.,Ut-tlgjl~"~tl.,un1. 888::1Nn t-~fL,nlA"~,if1nlJ'~nl.,t-fJ~rtk1.fll4J1nt:'~tf1 

I!.Ulflt-~ tl.,Ut-t~n.{!'U~tf1tl.,~U~1Ul.,~.!t'tl.,rutl.,l!.~Utl.,f'tl.,~~~~l.,UM~n1.f't~tn.uull~~~~~~flfL, 

n.~Ut-~f't~k1.Ul.,~lrol.,urul.,rtwnt:';:;tf1tl.,Un1.n{!'lfln1' Ln~Wtun.~k1.l.,~ ~nk1.l.,~~~n1.¥tl1~tt-~nlA'~ 

1ro1.,1Jfll.,~1.,~~~"f'tun.un.n.;:;tt-~II.~-RblAt-1.,IAru~nl.,~tl.,un.111.,!! 'lrol.,Ut-~fL,fll.,~l.,~tl.,UM.l.,LI~IA~~tf1 

k1.1.141nk1.l.,U n~Ul.,f'ttl.,unn '1.,14l;:;~" t-lfll4llflnlA mlrol.,UfJl.,~l.,lA~~'mun.un.n.;:;tf'tf't' IAruwn1. 
" 0 t ... 0 ~... ,. Itt 0 ,..- lot,.,.. 

( VH8l)tl.,Ut-tl.M nn 'l.,l4lrtt'~l!.lArln~unlI.l4l u'lAnlA mlrol.,urul.,f'tt rI 
-~ .... 0 :- r-ip; I .r .... j ,.. Itt ~. 

( VH8l) n.~Ut-~f't~k1.t-~II.M.l.,LI~I!:Ul.,~l.,tf~t~,,~tU 

lfl ~ ~tl.,U Ml!!ll f't~'~I!.~l.,!,-k1.n{!,~ r;!n1.fll.,~l.,~U ~ ~nlA' ~ru l.,f't~ 

~Uf1n~~~'~lrol.,ut-~a.fJl.,~l.,~tl.,UM.LLI~IA~~tf1 

(0 ~ '£) lS!H9w/lSmaw = 183 

lsm9W 

lSmaw 
183 ~f't' 

!'" 

(0 ~ 'S) ~l.,Uf'tb3t-l4lfJl.,~l.,lAuulAnlA mrul.,f'ttrIl4l~ 
~ 0 I'" .... :;,j' ~ 

Utl.,rtl.,~ n{!,Ul.,f'ttl.,unn, l.,~~~m' lfll4llflnlA mlrol.,UfJl.,~l.,lA~~'m~tn.un.n.~tf'tlArutun1. 
I .... 0 ~ ... ,.. Ita 0 ... ,.,.. 

9v 
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.... ..... .. .. ..... (3.12) 

.., f .... I 

L'Yh'll'kl ~~hJ~I~11t1L'tn~j;\IW1~n!)~,.,ntJ1~ kl'tlnr..nnilL;j'tl~~11tul~lnm1~lkl'Jtu'll'tl~~~~t1~ 

m'I1Jl1"l!IL'Vl'J:; YlU11 iJm:rriT"klj;\1'IX MDBL,y iJrhd:lkl~kl6 L~'tl~~ln AF iJrhLtlkl~kl6 

3.8.4 n1'1Fi1'U'lW~1m).J1Wf'l1~Uil'Ul~ililn l'JI ~Vj,J~il!l L~il mf'l'1~ n1'1~iltl 
(MDproject,y) 

m~1tuiJL'Vlkl~t1n.yh~1m~'tliJm1~1LUkl~:r~m11:;~11~t1 Lj;\tJ-vhm1~j;\m~ .. 
m~1tun1'lliJL'Vlkl~~m~.J11~~tJ1:;UU Flare LL~:;n1'll~\lmJ1hJtJ~Pln1:;LLel'1.YlYh LL~:;/~1'tl 

(3 .13) 

MDproject,y = MDflared,y + MDelectricity,y + MDthermal,y + MDpL,y 

MDflared,y 

MDelectricity,y 

MDthermal,y 

" " 

(tCH 4) 

= ml-J1tuiJL'Vlkl~'l-nklm1fl~nl'llfj11~'ll1~1klY1'tl (tCH 4) 

Flare 

n1:;LLel'1.rlYhLY11'1l'kl ~~'Il'kl~~1.~~~~~n11 (3.14) 

MDproject,y = MDflared,y + MDelectricity,y ........ .......... (3.14) 

o • ~ ... .,J 0 .,J, !!'I ' ~ M D 
(1) n11f'11kl'Jtuu1~1tu~L'Vlkl'Vl~n'Vl1~1tJ'Vl ~'ll ~kl1:;UU Flare Pl'tlU ( flared,y) 

n11~1kl'Jtum~1tun1'll~t1n-vh~ltJ~~1-nkl1:;UU Flare fl1~11t1~lkl'Jtu1~~~ .. 
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~'-ln1~ (3.15) 

MDflared,y = (LFGflared,y X W CH4,y X DcH4) - (PEflared,y/GWPCH4) 

, 
oil 

L~'fl 

, 
LFGflared,y = m'-llruiiL'V1'1.!~L.;r'W:;tJtJ Flared ~:;~~1~;j (m3

) 

W CH4,y = rllL~~tJ"ll'fl~~(;1~~'I.!ilL'V1'1.!ntJnl"11~ln~ip.JCJ~n~tJ~:;~~l~;j (m
3 

DCH4 = 

CH4 / m3 
LFG) ~~l~rul~lm'fln~l~,j~:;n'fltJLPI~~n1~"ll'fl~n1~ 

tJ~l1lm:;LL~LvH'h~lnm~'-lCJ~n~tJ~~"111L'V1~:; iirllL~hntJ 
3 3 

0.576 m CH4 / m LFG 
, 

I q 3 'i'..... 0 ... 

PI~l'-l~'I.!lLL'I.!'I.!"ll'fl~~L'V1'1.! (tCH 4 / m CH 4) wltJPll'1.!~ru'V1~[)l~:; 

.... " .... .... 
'-l111l~3l'1.!PI'fl ~ru~1J'-l 0 'fl~PllL"1I~L'lItJ~ LL~:;F1~l~(;1'1.! 1,013 

PEflared,y = 

tJlf nl"11iiL'V1'1.!~:;iiPl~l~~'I.!lml'l.! 7.168 x 10-4 tCH4 / m
3 

CH 4 

m'-llru~~[)l~:;~,jt'l'fltJ'fl'fln~lm:;tJtJ Flared L'I.!U y L(;1tJL-D' 

"Tool the determine project emissions from flaring gases 

containing methane" 

o • ~ ... ..I 0 ..I" !:"\ .. 1 .. 1.~, ~I 
(2) n1~fill'1.!~ruu~'-llru~L'V1'1.!'V1'Jn'V1l~ltJ'V1 ~"11 ~'I.!n1~tJ~l1ln~:;LL~ Tfnll1l'flu 

(MD electricity,y) 

nl~~1'1.!~rum~lrunl"11~r:1nVil~ltJ~~H1'1.!nl~tJ~lJlm:;LL~1~~1~1'-l1~r:1 
'II 

MDelectricity,y = (LFGelectricity,y X W CH4,y X DcH4) ...... (3 .16) 

M ° electricity,y 

LFGelectricity,y 

(ELLFG,y) 

= m~lruiiL'V1'1.!~~nVil~ltJL(;1tJL-n'l.!n1~tJ~lJlm:;LL~l~~l 

= m~lrunl"11~ln~~~CJ~n~tJ~L.;rl~~:;tJtJn1~tJ~lJln~:;LL~l~~l 
• 'II 

o • ~ ~ •• I.~"'" ..I .. X ":f ' ~I 
fill'1.!~ruu~~lrun~:;LL~ bTt-nl~'V1fi~lnn1"11'V1Ln"'''ll'l.! ~'I.!~~~~~n~tJ"lltJ:;lJl'flu • • 

rili~"ll'fl~LFli'fl-:ltJ~l1ln~:;LL~l~~l LL~:;L~~l~L~'I.!LPI~-:ltJ~lJlm:;LL~l~~l L'I.!~'Il~tJ L'-lnd'lJlvl 

i~L'-l~ (MWh) 



3.8.6 fl'l1a-1Lia-l'll/eNrl1'lf Fl1~'lJ'2lul~'2l'2ln l'lfiPlVl u V1Un1'i~~ j;Jn~u~l ~"'1t1n~ 

(CEF elec,BL,y) 
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1 "lJm'ru~n11e-J~ j;Jm:;Lb~ L vlvhIil1m~'tlb Yi~~vl'tl~;~ 1"IJ h~ L vlvh 1 "lJU 1:; L 'Vl fIIL'VltJ 

~'tl 0.5289 tC02 / MWh rh~"IJ",'Lv1tJnnJYii~~1"IJ'Vlr;,LL'Vl"IJLL~:;'tl~fmf'Yii~~1"IJ n1:;'Vln~Yii~~1"IJ 

... 
~1"IJ~4'tJilH~'-J'-J~~1"IJ~1 

fl'l1'-J1'tl"IJ ~~,r"IJ~~nrhLtI"IJ 0 T J 

3.8.8 fl'l1 a-I L i a-I'll'2l~n1'lf fl11'lJ'2lul~'2l'2ln l'i1iPlVl u V1u'ni~~1U FI'l1 a-If'2lutln ~ 

(CEF ther,BL,y) 
... 

~1"IJ~4'tJilH~'-J~~ ~1"IJ~1 L~i1n11\n rh"1i"ll'tl~~~ '-Jlf~ mnJ"lItJ:;Lu e-J~ ~'Yi i~~1"IJ 
... 

fl'l1'-Jffi"IJ ~~~"IJ~~nfii1LiI"IJ 0 tC02 / T J 

= 

..... .. . .. .. ...... (3 .17) 

m~1tkl'-J~fl1'l:;1iI1nn111-n n1:;LL~ 1vHh'1l'tl~ Lfl Nn11 COM 

(tC02e!yr) fl11t1~1"IJ'ltklL~1iI1n " Tool to calculate baseline , 

project and/or leakage emission from electricity 

consumption " ;~nl1tJ~:;L~tJ"'fl'-Jn11 (3 .18) 

PEEC,y = Lj ECps,j,y X EFEL,j,y X (1 + TDLj,y) (3.18) 

.../ 
L~'tl ECps,j,y = m~1 tklm:;LLflLvlyh~l-D1 "lJLflN n11e-J~ ~n 1:;LLflL vlV1'l1il1 n n11 

L vlYh~'l'IUJijfl1fllJi'tltJ (MWhlyr) 



EFEL,j,y = 

= 

~/HLtI'3' 

1) ERy 

2) BEy 

3) PEy 

4) MDproject,y 

5) MDBL,y 

6) GWPCH4 

7) ELLFG,y 

8) CEF elec,BL,y 

9) ETLFG,y 

10) CEFther,BL,y 

11 ) AF 

12) CBL 

13) MDHist 

50 

Emission Factor ~'tl\lWl~n'l~~~[;l1YlVl'l~'tl\ltl~:;L'Vlfll1'VltJ1"ltl 

2006 (tCO/ MWh) ~1,"furh~'lfl "ltl~:;L 'VlPl1 'VlW1'l'\~"lC;} 1 ~ 
... . 
l-Jr1'l 0.59 tCO/MWh 

fll'll"l'l'll-J~ '\J L~ tJ1 "l~:;'\.d'l\l n'l~~"l~\l LL~:;n ~:;'"l 'l tJ n ~:;LLfl1 YlVl 'l 

1tl~0-nL'tl~tJ 1."ltl y Lc;}tJ UNFCCC n'l,""lc;}1.m-nfll'l default 

~fin1'3'~1A1~~~~~~t1'3' 

~'l'IJ'lru'"l'lnfll-Jm~ (3.7) 

~'l'IJ'lru'"l'lnfll-Jm~ (3.8) 

~'l'IJ'lru'"l'lnfll-Jm~ (3.17) 

~'l'IJ'lru'"l'lnfll-Jm~ (3.13) 

~1'IJ'lru'"l'lnfll-Jm~ (3 .9) 

UNFCCC Methodology n'l,""lc;}1~L'vhnu 21 
. .. 

L'Vl'l~'tl..:lm'11 

l"l'lfu'tl'IJ1c;}'tl'tln 1'11'" 

~'l "l'l ruml-J 'l run ~:;LLflL YlVl1fl'Vlfl'"l'l n n'l'11~Lfi C;};"l1 'IJ,"~l-J t:r\l n~ 'lJ • • 
' tl 0 IV ..I '" 1YlVl ..J ... ..I ~tJ:;[;l'tl m~..:I~'tl..:lLI"l~'tl..:l~~[;ln~:;LLfl 'l LL~:;L'l~1'VlLC;}"lLI"l~'tl..:l 

~~(;lm:;LLflLYlVl'l 'l"lWW'ltJ Ll.Jn:;r)lJl(;]i'lLl-J\l (MWh) 

1"l'l1l-J L;r l-J~'tl..:l n'l'11I"l'l ru'tl"lLc;}t)t) n 1'11 ~~ LL 'Vl'IJn'l ~~ ~ lJl n~:;LLfl1 YlVl'l 

tln~~'tl\ltl~:;L 'Vlfll1 'VltJ ~'tl 0.5289 tC02 ! MWh n'l,""lC;} Lc;}tJ 

IV 

n ~:;'Vl~'l\lYl ~..:I..:I'l"l 

m ~~4' tJ~'l-n fll-J l-J ~ l1"l~'l hiil m~U'ln1'11~t)\l,"q l.J t:r\l n ~u~tJ:;1tl 
" ~~lJl'V-I~\l\l'l"lI"l'l'll-J~'tl"l ~\l,r'IJ~\lilrhdj"l 0 T J 

\l'l'IJ~4'tJ~1.-nfll-Jl-J~l1"l(;h hiilm~u'ln1'11~'tl\l,"ql-Jt:r\ln~u~tJ:;1tl 
" ~~(;l'V-I~\l\l1"l1"l'l'll-J~'tl"l ~\l,r"l~..:Iilfll'lLtI"l 0 tC02 ! T J 

~'l'IJ'lru'"l'lnfll-Jm~ (3.12) 

~'l'IJ'lru'"l'lnfll-Jm~ (3.10) 

hliJ~:;uun'lJnl.JLL~:;-v'h~'ltJri'tl"lilLl"l~\lm~ COM ~\l,r'IJ~\liJrh 

LtI"l 0 tCH4 
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~'lLI.1J'i 1fin1'i~1~1~~~~'l~U'i 

~~1~c\'!1~1mJhJ1C\.!rh'JInLYlU~LVI~tl~1n~~1JUe.J~~ 
14) LFGflared,y 

m~LL~1 ... Hh~'eltl 

1j'hJ1c\'!~~111'J~~tl~'eltJ'el'elnr.nm::;1JU Flared tutl y ~1~1~t1 

15) PEflare,y ~1U'JC\.! ~tJH{ "Tool the determine project emissions from 

flaring gases containing methane" 

16) MD electricity,y ~1U'lc\'!~1n~tln1~ (3.13) 

~"'I1~c\'!1ri1"'11nL'eln~1~1.l~~ntlULr1Nn1~"1J'el~tlil~~m~e.J~~ 

W CH4,y m::;LL~1 ... Hh"'l1nn1"1f"1J'el~VI~tll1,m~Ur1"ll1LYI'l~ 
... , , '" 

17) ~1il1LYl1n1J 

3 3 
0.576 m CH4 ! m LFG 

1il'l1~Vlu1LLtlU"1J'el~n1"1fnLYlU WttJ~1'\.l'lc\'!Yl~111'l::;~1~~31U~tl 

DCH4 
_ .. .., r ~ ... 

18) ~c\'!VlIJ~ 0 'el~fl\1L"1f~L"JItJ~ LL~::;1il'l1~~'\.l 1 ,013 U1~ m"1f~LYlU 
... , 4 3 

~::;~1il'l1~VlU1LL'\.lU 7.168 x 10 tCH4 ! m CH4 

~1U'lc\'!~1mE~1C\.!n1"J1~Ln~;U"'l1nVl~~11~n~u ~tJt.jfll Tool • 

LFGelectricity,y 
to determine methane emission avoided from dumping 

19) 
solid waste disposal site II (m~ Lti't1~"'I1niJm~nun~L;r1~ 

~~uum~e.J~~n~::;LL~1 ... Hh 100% 

~1U'lC\.!m~1C\.!n~::;LL~1yHh~Ylfi"'l1nn1"1f~Lnc;)~utuVl~~~~ 
, 

.J 
ELLFG,y 't] n1~~"1J'el~LIil1'el~e.J~~n~::;LL~1YHh 20) n~U"1JtJ::;~'el LL~::;L'l~1Y1 

, 
Lt1uLIil1'el~tJ~f;]n~~LL~1'YH'l1 

21) PEEC,y ~1U'lc\'!"'I1n~tln1~ (3.15) 
, 

ECpS,j,y 
~'JU~'l~;r'el\j~LL~::;~1u'Jru"'l1nn~::;LL~1YHhYl1-iftum~L~u~::;U1J 

22) 
tN1 ... lVh~'elt] 

Emission Factor "1J'el~m~e.J~~1vHh"1Jtl~tl~::;LYlfl\1Y1tJtu;j y 
, 

23) EFEL,j,y (tCO!MWh) ~1V1furi1Yl1-iftutl~~LYlfl\1Y1tJn1V1uc;)1,x iJri1 0.59 

tCO!MWh n 1'\" '\.lc;) Lc;)tJm~Yln~'Vj~~~1U 

TDLj,y 
f111'l'l1t1~ C1:J L~tJ'l'W1::;VI~1,m11'l1U~-:J LLfl::;m::;"'I1tJ n1::; LL~1yJrh 1tl~ 

24) , 
crt;{ Lil~tJ 'luu y LC;)tJ UN FCCC n1V1'W~ 'ltTI;{f11 default Fl'tl 3% 
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L~'tl~1U,)NVl1rhuhnNlJ~111'):;~~(?)~ ,:I(;]'tliJ (ER) ~1U,)Ni.~(?)£J1crjf~lJn1~ (4) ,rU~ 'tl 

mlJ1NI"l1ftJ'tlULI"l~~lJI L(?)£JmlJ1NlJ~111,):~~(?)~.,'Ji.~ 1 tonC02e ilrl1LY11ntJ 1 1"l1ftJ'tlULI"l~~lJI 
~ , 

(CERs) ;.,'J,r'lJ"nnn1~~1u,)N.;r1.,'JllfuLL~(?).,'J 1 ~L ~U~1 if~r.r£J~.yh 1 ~Ln(?)I"l,)1lJ LLlJIn(;I1.,'J'lJ'tl.,'JmlJ1N 
s,. I I I 

1"l1ftJ'tlULI"l~~(;1'lJ'tl.,'JVI~lJ If.,'Jn~tJ'~;.,'J 2 LL~.,'J i.~ LLfi mlJ1N'lJ£J:;~lf.,'Jn~tJL n'tl.,'J"nn'lJ£J:;~~1 i.tJlf.,'Jri'.,'J 

V1~lJlf.,'Jn~tJ,r.,'J 2 ilmlJ1NLL(;1ml1.,'Jnu • 

~ , , ~ ... ,,,....,,.. -".!'I ~. I~ " 
~ un1 ~i"l m~t1 U ~'ll LI"I ~'tl.,'J lJ'tl') LI"l n :V1 'VI 1.,'J LI"I ~~31"11 ~ lJI ~'J LI"l ~1 :V1I"l'J 1lJ L uU ~1J ~(?) 'lJ 'tl.,'J 

LI"l~.,'Jn1~L(?)£J~~1~N1lJ~rhif~~UU~'VIfi (Net Present Value; NPV) LL~:~lJI~1t.J~lJI'tltJLL'VIU .. .. 
111£J1U'lJ'MLI"INn1~ (Internal Rate of Return; IRR) LUUre1(;l~1~LL~(?).,'J~.,'J1"l'J1lJ~1lJ1~t11un1~ 

ri'el 1 ~ Ln (?) ~1 £I i.~m'U~ £J~1 n n11~.,'J'VIUlJI ~'tl (?)'tll £I L1"l1.,'J n11 ~.,'J~:;L uunl1L m£JtJ L ~ £JtJ t.J ~tJ~: L£J'll'l1 • • 
ntJ ~U'VIU ~£J n11V11re1 (;l ~1 n1 ~~ (?) ~ (?)~"'11 ~lJ~ rllif~IOlUU'lJ'tl.,'J IIfU'VIULL~ :rll1crjfr.hm '1'11 ntJ lJ ~ rll 

III '" .. It 'U 

iJ~~UU'lJ'tl.,'Jt.J~1.h:L£J'll'l1 ,ru~'tl ~(;l11n11n11~(?)~(?)~.yh1~ Benefit/Cost = 1 LL~:;1Un1ijr.r£J~i.~ • 
1crjf~lJn11 (3.19) 1Un11~lU'JN~(;l1'1t.J~lJI'tltJLL'VIWl'1£J1U'lJ'tl.,'J'lrl~.,'Jn11 

~s Ct _ Ln Bt 

~t=O(l+r)t - t=S+l(l+r)t .... .. .. ...... .. .. (3.19) 

Ct = ~U~U ~ Ln (?) ~ '1 n n11~.,'J~U 1 U L1"I1.,'J n11 

Bt = t.J~tJ~:L£J'll'l1~i.~~1nn1~~.,'J'VIu 1 U LI"l Nn11 • 
S = o iJ.J 

~'1U,)U 'VI~.,'J'VIU • 
n = o n-li. W 

~'1U'JU 'VI (?)1tJt.J~lJI'tltJLL'VlU 

tv .:II tV _ • 

r = tl(;lnt.J~(;l'eltJLL'VIUVl1'el'tl(;l11r1(?)~(?) (Discount Rate) 

t = 1:£J:;L'J~1'jJ'tl.,'JLI"lNn11 (t = 0, 1, .. " n) 

n1 ~ LI"l1'1:\f 1"I'J'1lJ L UU i.~tJ1 Un11~'1 L ilu LI"l Nn 11t.J~ lJI m:;LL~ 1. ~ Yl1 ~'J£J rh "J!~'JI1'1Yi~ 1 n 

V1~lJlf.,'Jn~tJ LLl.J.,'Jn11";)LI"l1'1:iLUU 2 n1nJ i.~LLri • 

, 
mru,~ 2 n11";)LI"l~1:;il"l'J'1lJ;'lJ rl'11 Un11~'1 L ilULM.,'Jn1~t.J~ (;ln1:LL~i. ~Yl'1~'J£J n'1"J! • 

~:'tl'1(?) (COM) 
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~ ,~ 

1. m1~~'fJ'W~~'\.UJC;)bil'Wn'WrJL1'W"I')nfl,)rlf~ ;n~"I:;nm1~c;)c;)'tlnLiJtJ~'tltJ~:; 4 ~'tltJ ~,),\!lf'lJ 
., 'i' ... <OJ'''' ... , ... ... ... 

m1~~'Vl'W ~'W ~rlNm~M~1'W'\.nJ'Wb')tJ'Wb Yl'tlm1'tl'W1mjYl~~~,)'W ll'tl~m~YlIij..J'W')Yl~~~,)'W • • • 

'tl~rfm1'lJ1~')~4'~m~ri,)"llLffi'Wm:;"In ('tl~rfm~~~,)"Jl'W) mJ'JtJ~,)'Wfl,)rlb'tln"Jl'W ~mm~n~f'lJ .. 
• ... 'i' ~ " 'i'_" .J ~ .. .,j .,j ... 

~1"lb'W'W~rlNm~ COM Lu'WVl'W WltI''tl~~'Vl''l:;P'\mj,)LL~:;bn'lJn'lJn~~~t1~:;L'tltlc;)~~m~~ 3 .9 

m~~ 3.9 ~'W'Vl'WLL~:;e.J~iJ~:;LtJ"Jlml1~ru"l')nn,)~e.J~Vln~:;LL~1yH'h~')tJri,)"ll"l')n~~~lf~n~'lJ • • 

j 

mrUV11 i1n111l1t.Jm~u£'llyJvh U~'WYl"11n.nn'11c;i1LihJUI1~tANn1~ COM 

u~~'fltJn1nhhu~2-J~Yl1:tV11~mn1P1 

• ~'W'Vl\J~flLrtfl~ 1~ uri • 

• 
• 
• 

~ 
I __ '" __ 

f'l1 ~'fl n L'lJt.J L~\J~.,')n £'l Cl1'lJ\Jn11L~\J 

• fl1;~t.Jl~"1nn111l1t.JlyJYh 



" 1n'U'Vl'U , 

" .J.,,,, 
• 1n'U'Vl'Uf1-1'Vl Lrn LLn , 

• Pl1Lf1~'fl-1t,Jftlnm':; uflL'l"Jvh LLf'l:;~Um'nr 
U1Urn~~~'tt'V11-1'fl1n1P1 

• 'il1n11n11Pl1fin~ Li1E.J~'l'Un11~ Lf1'M:;'IX 

1n1'l~fl'flU LL~:;~rnm~ml Lf1Nn11 

• Pl14'rnvi1L'flnfl11U1:;n'flULf1Nn11 (POD) 

• Pl14'rnvi111E.J,n'Un11U1:;U1'Ut,Jf'lm':;'VlU 

c: '" .l '" fl-1LL'lCflf'l'flWU'fl-1In'U (lEE) 

• Pl1~rnIn1~1n1'l~fl'flULf1Nn11 

(Monitoring) 

" 
• Pl1~'U'Vl:;LUE.J'UTU'J''fl-1n1'J'f'lCfln11Uri'flE.J 

n1"IiL1'fl'Um:;~nnu EB 

• Pl1~1Lil'Un11 (Transaction Cost) 

• Pf'UYlU~'fl Lil'fl-1LUl uri 

• 
• 
• 
• 

Pl1~1-1 LLN-l1'UU1:; roh LM-ln11 

Pl1U1~-lTn'tt1~Um'nr 

(Verification) 

• ~'U1l111L~fl L;J1n'fl-lYju'lUn11'l1-l LLt,JU 

UT1J (;]'l ~1 "'T1J 11 '11"'1 flI11'l:; L f'l n 1'fl U 

• 1111111E.JLUl~1nn1nJ1E.Jf11f1Jf)ULM~1n 

• 'ME.JLUlr.nnn1lv,h"'tbE.Jm:; LLflLWvh 'l~nu 

n11L'l"Jvh'Uf11"'f'l'l-1 
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3.10 ~m~1i1rGi~!!'VI1~Ut!!'U1!! u~~U~Un1'i~ ~n1'iL ~'el L ~ )JAn!!.n1~1.un1'i~1 L UU 
Lf'l'i~n1'1 COM rGi1n\ll~)J EJ~n~'U1.ut1~L 'VIAL 'VI!!1. "'Ln ~~u'el!h~ u ~'i\ll~1!J • 
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~1J~':l~.;r'ellJ~liinmnl':lm1t1~L~m.;r'fl~n1J~1t1n1~1J1-~1~r.r~n1~if~,,rtl ~tJl~1l1'M'nr~ 

~L~m.;r'el~~~1l1rlflLL~:;L'fln"lltld'fl~if~r.rm~~L~1l-JLL~:;~U~~~rl1.tln11~1LiltI'LP1~~n1~ COM 

i':l~n1Jt-l~ n1~~n'M'1~1t1~ ntJ1l1Yi if~r.rtJ~-rl':ltJ~~1J~'itlLL~:;LtltI~UM~rl1. tln1~~1L Utln1~ 
'LP1~~n1~ COM ~ n1 ~~U~:;~1J'eltJ1. tlif~~,rtl"ll'fl~U~:;L Y1 filL Y1tJ~:;{11~1U~:;l-J'J~ LL~:;~Lrl~1:;,r L~'fl ... . 
~'el~fmltJ:;~1nnl~LY1Yi~~1t1rl~ ~':ll-J~~LllitJ1JLYltJ1Jn1JU~:;~1Jn1~ru1t1n1~~1LUtl'lrlNn1~ 

<V ... <V 1. J' .,JJ 1. IV.,J ..oJ.J - %. 1. 
~ n'M'ru:;L~tJ'Jntl tlYitl'V1'fltl1 LL~:;L~tI'el LL tI':lY11~ tln1~~ ~n1~Y1 L ~~1:;~l-JLYi'fl'&i~ LM~l"tntJ1l1Yi tI 

n1~~1LUtlLM~n1~ COM Vl1l-J.;r'ell-J~~1.fflLrl~:;,r~1 L~'fl1."'Ln~n1~r.r~n1~ri1J"lltJ:;~1n~~~lr~ 
'II • 

n~1J~L ~~1:;~~lJ11l-J~ntJIl1Yi~i1~1n;tI L ~'elri'fl1. "'Ln ~U~:;LtJ"ll,r~~~ ~ 



...a 
'UVlVl 4 

... tS"~ ~ .... cv~ 
m ~';l LI'l ~'l::;~ Lu'IJ"ll'IJIPl'el'IJW,m1 (;l~ 'IJ 

1. m~~LI'l~:::il'l';l'l2-Jt~iJ~'lJfi:i':::~~'l~m2-J'lru2-J~tJ'eltJ"ll'tl~nNLVl'YnJ~'l'IJI'l~ 
'IJ • 

m':::Vl~';l~2-J~'l(;llVltJ 

2. m~I'l'l(;lm:i'nrm2-J'lru2.J~tJ'eltJ~Ln(;lf'IJ1'IJtI 2552 - 2557 L(;ltJl-ir3fim~~'l'IJ'Jru 2 i3fi 

L~'ell~Ln(;lI'l'J'l2-J\lnLlf!)-:l2-J'ln~q(;l l~LLri ~LI'l~'l:::,rm2-J'lru2.J~tJ'tltJlOl'lmim'lm~Ln(;l2.J~tJ'tltJ 1 

nL~nf2-J/f')'lJ/1''IJ (Ltlt.l-rl'J-:I~'l) LL~::; ~Lf'W'l:::,rm2-J'lru2-J~tJ!)tJlOl'lnm:i'f')'l(;lm~nr"ll!)-:I JBIC (Ltl'IJ 
'IJ 

-rl'J-:lt'l~) LL~'J~~m~f')'l~m~nrm2-J'lru2-J~tJ'eltJ~n'l{(;lL(;ltJm:i'lr~nfltJlt.ltl 2552 - 2557 ~~fl2-Jlr~ 
'IJ 'IJ • 

" 
nfltJ2.J~tJ'eltJi~ 2 LL~~ 

3. m:i'I'l'l(;lm:i'nr'el~f'flh:::n'eltJlJfltJ'eltJ~lr~nfltJlt.ltl 2548 - 2557 
'IJ 

4 . mnLI'l~:::,rmlJ'lruiJLVl'IJ~Ln(;l;'IJ L~tJ1-ir3fim:i'~'l'IJ'Jru 2 ~fi l~LLri mnh':::L~'IJ 

mlJ'lrun'l'llilLVl'IJm2-JVl'lM'lj LLfl:::mnh:::L~t.lm2-J'lrun'l'lliJL Vl'IJm2-J~trmnru"'''ll'el-:l UN FCCC 

5. ~'l'IJ'JrumnJ~'eltJm2-J'lrun'l'llf')'lftJ'elt.lt(;l'el'elnl'l1r;fm2-Jn:i'ru.~n'ft1~'l~1 

6. m:i'~LI'l:i''l:::il'l'J'llJL~lJ'l:::t'llJl'IJm:i'fl-:lVl'IJ IOl:::L(;ltJ~IOl'l:i'ru'l 2 nnil tc1i'LLri m:i' , 

llJ~IOl'l:i'ru'lm:i'~'lLi1'IJ'LI'l:i'~m:i' COM LLfl::: ~'lLU'IJ'LI'l:i'~m~ COM 

7. m:i'~Lf'):i''l:::iif'Y~'lLL~:::~tJM:i'f')~Ln~~'lJIOl'lnn'l:i'~'lLi1t.lLI'lNm:i' COM It.liflOl,U'IJ 

~ %. .. .,..J.,J ., ~... ... ., 'I 
~(;ltJm:i'~lJl1'lM'rulOl'ln~VlLntJ'J"ll'el~Vl~Vl'l-:l:i'~LLfl:::L'tl n"li'IJ L 'Yi!)~'lLL t.l'JVl'l~LLfl:::"ll'tlLt'lt.l'el LL t.l::: ~t.lm:i' 

fi~Lt'l1lJm:i'~'lLU'lJLM~m:i' COM l'IJ'tl'IJ'lf')lPll~LL'Yii~~'ltJlJ'ln~~;'IJ 
~ ..J .,J .,... ... .1 ~...-l 

8. n{)~2-J'lmLfl:::'IJ~tJtJ'ltJVlLnm"ll'tl~ntJm:i'lOl(;lm:i'2.Jfl~'eltJLLfl::;nfl ~nn'lrnoo.J'IJ'lVlt'l:::fl'l~ 

9 . t.J~m':::VltJLd'eliJm:i'l'i(;l~'lJllOl~'lLil'IJLI'lNm:i' COM ~'l-n'l 

LL'IJ'JVl'l-:l1'IJm:i'~'lLU'lJLI'l:i'~m:i' COM "ll'el-:l~qlJlr~n~tJ~n'l~t.l(;lL(;ltJ UNFCCC 1~:i':::1.J 

L~ tI'J ntJ~~ lJ lr~ n fltJ~'l Llf'el~ Ltl'IJ ~fllJ lr,m ~tJ~iJ (;l ~'l L U'lJm :i'LL~'J ~iflil (;l ~'l L il'IJm :i'LL~'J tJ'l-:l~'J'IJ • • 
" " ~~IOl:::t'l'l2-J'l:i'r1~'lLilt.lLf'):i'~m:i' COM 1~ vi-:l~ ~'ln~IOl'l:i'ru'lIOl'lnm:i'~'lLil'IJLM~mrulOl'U'IJ 'YitJ~'l 

It.ltJ:i':::LVlf'!lVltJiJ~~lJlr-:ln~tJ 2 LL1A~ ~t'l'llJ'l:i'r1"llfl~,j~~'elftJ:i''tl-:lLI'l:i'~m:i' (LoA) lOl'ln fltJn. t~LL~'J • , 
,j'IJf>1'el ~~lJlr-:lnfltJ:i''l''ll'lLVl'J::: LL~:::~~lJlr-:ln~tJ fl. n'lLL 'Yi-:lLLt'l'IJ (~fl.2-JLri'l) (Bionersis Project • • 
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.J. ~ I ~~ 0... ~ '" '" ..J 
Thailand1) 'Il,:j"lN 2 LL~,:j'-l ~1Ml(;1(;11L'-l'-lm~L~tJu~'elmL~'J LLfI~~~~i1,:jn~u 'tl . 'Yi'-l~a'l'l1'l1~ 'Vl , 

LiJ(;1~1LU'-lm~i1,:jn~U~,:jLL!Jl11 2548 LL~~I'l'l(;1~'l'"l~i1,:jn~uL~~~'-l~1'-lii 2557 ri'elrJ~~~~1,:jm~'lJ'tl 
" 

LoA L-rl'-lL~mn'-l LL!JlhJt'l'l~1~mtl(;1L~tJ.;r'tllJ~1Ji' L~'el,:j'"l1n 'el~1'-li'-l(;J'el'-lm~'tl~~'1itI'lNm~'"I'ln 

'elun . (tl'l'el'-l~'1iLl'lNm~LL~'J ~,:j'"l~~1~1'lmtl(;1L~tJ;r'el~~ 1Ji') . " 
J' ..J""'1 II 0 ... ., '1 '" I.l' .J 0 I J'.J 
'Yi'-l'Vl'Vl ~(;1'Vl'lm'l'J'"ItJ ~(;1LLn 'Yi'-l'Vl 'el.'Yi'-l~t'l1'l1'l1~ LLfI~ 'el.mLL'Yi,:jLLa'-l (~~~1~~) LtI'-l'Yi'-l'Vl • 

.,J 0 '" 0... ~ ..J'" '" 'i' ~ " ... J'.,J -J ~ "::"1 0... ~ " 
'Vlm~,:j (;11L '-l'-lm'l~,:jnflu L '1I'-lL(;1tJ'Jn'-l ~(;1tJ L(;1~'Yi'-l'VlU'l,:j¥'i'J'-l ~(;1u(;1 (;11L '-l'-lm'l~,:jnflULLfI'J 

(1~!lTrmr (;Jfl11'l~ 2551) ~,:j'!'-l ~'-l~~1Ji'·vhm~r.rtJ~~,:ja1~1'lCl~1LU'-lLl'lNm'l COM 1Ji'~,:jLL!Jl • 
" 

11 2552 LtI'-l~'-lhJ '-l'elnr.nnil'"l1n;r'elih~'-l(;1'lJ'tl,:j UN FCCC 1J;'ih~'-l(;1 H1.-iV)fim'l1.1'l~Lij'-l 

l'l'lfU'el'-lLI'l~~(;J"IJ'tl,:j~fI~ i1,:jnflu~LtI (;1 ~1L U'-lm'lLLfI~t1(;1 ~1 L u'-lm'l1 «l.f3fiL~tJ'Jn'-l rK,:j,!'-l ~fim~ • 
" , 

1.1 'l~Lij'-l~,:j mh'l LLfI~ 1-iiL '-lm 'l~ m~nil~,:j a'l~1 'lCl H' nu~~ ~ i1,:j nflUVl LiJ (;1 LL~ ~t1 (;11Ji' b -rl'-lL~ m n'-l , 

" " .... fT' CV I IV ... 

'JLI'l~1~~m~'lJ'-l(;J'el'-lm,:j1 (;1,:j'-l 

(1) ~11il'lm~1ru~~eJ'elm'tl~m1m~'tl'-l'lJ'el,:j~'-l6ihr.r(;1lJ~eJ'eltJ~,:j 3 LL~,:j 'l~~~1,:jtJ 2542 
, " 

- 2551 r.:nn~'l,rn~,:jLL'J(;1~'tl~ nNL'Vl'Yi~~1'-l1'l~ Lil'el,:jlOnn LtI'-ltJVlil;r'el~flm~1ru~~eJ'tltJl'l~U 12 , " " 

2557 (;J1'l1,:j 4.1 'YiU~1 L1.1'elfL~W;lL'tl~tJ'lJ'el,:jlJfleJ'elmL!Jlfl~L~'tl'-lilIil1'el~1'-l-rl'J,:j 7.5 - 9.0% ~,:jH' t­

test 'V1(;1a'elULLUU 2 Ji''l'-l tc;)tJ~"1~ru'l'"l'lnrh,rtJ~'l~'1J (2-tailed) L~'tl'V1(;1t'l'eluri'lL'tl~tJ"IJ'el,:j 

,.,J • ~ .I.,J 0 ",.,J .-. '" .1 ' , 
(2) ~11'l'lL'tlfltJ'lJ'el,:ju'l~1ru~fI~'tltJ'Vlm'"l(;1'Vlji\'-ltJm"(;1~~~'eltJLL(;J~~LL~,:j (;J1'l1,:j 4.2 -

" "" 
4.4 LL~~l1.1 4.1 



mr1~ 4.1 
11 ...... ~ .I_.1' L .I ... , ... 1;1 

L 'f)~L"l!'IJ.~l.J~ 'fltl'VlLnf?1"1l'IJ. f?1t1L~~t1"1'ln 3 ~m'IJ."1l'fl-!lLL~~:;Lf?1'fl'IJ. 'IJ. 2542 - 2551 
'II 

.. Ltl'!lfLoDUIIll,lfl~'flf.J~Ln~~Ul~tJL~~f.J"I'ln 3 ~mil'luuc;lfl::jj I'l'l L ~~tJLtl'il fLoDUIIll,lfl I'l'l L~~tJLtl'ilfLoDUIIl 
L~'ilU 

2542 2543 2544 2545 2546 2547 2548 2549 2550 2551 ~'ilf.J l;jfl~'ilf.J (tlfu LLn) 

~nl1f'l~ 7.64 7.97 8.06 7 .94 7.98 8.36 9.95 8 .87 7.67 10.31 8.27 8.27 
w .. 

~Wl1Y'lUti 7.56 7.61 7 .69 7 .74 8.55 7.72 8.86 9.17 8.01 11 .39 8.10 8.14 

... 
~U'lf'l~ 8.01 7 .99 8.34 8.41 8.02 8.28 5.33 8 .14 8.06 10.72 7.84 8.14 

L~1:t1f.JU 8.14 8.02 7.87 8.01 8.08 8.06 7.81 7.75 8.03 10.58 7.97 8.14 

Y'l~Mfl'lf'l~ 9.12 8.74 8.89 9.00 8.69 8.92 7.94 8.12 9.11 11.81 8.72 8.53 

i1IJU1f.JU 9.02 9. 14 8.51 8.46 9 .04 8.91 8.42 9.27 8.69 11.45 8.83 8.53 

mn!J'lf'l~ 8.46 8 .60 8.32 8.62 8.39 8.51 8.31 8.58 8.60 11.57 8.49 8.49 

~'1"'1f'l~ 8.52 8.62 8.77 8.60 8.50 8.57 8.27 8 .30 8.93 11.25 8.56 8.53 

nuf.J1f.Ju 8.61 8.43 8.52 8.33 8.36 8.53 8.33 8 .34 8.69 10.92 8.46 8.46 

~fI'lf'l~ 8.63 8.41 8 .69 8.50 8.34 8.20 8.66 8.20 8.43 0.00 8.45 8.45 

Y'l~I'I~n'lf.JU 8.45 8.30 8.34 8.44 8.01 8.00 9.23 7.76 7.99 0.00 8.28 8.28 

fiw.nf'l~ 7.83 8.17 8.00 7.95 8.03 7.94 8.89 7.53 7.79 0.00 8.01 8.14 

j")~ 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

S.D. 0.51 0.41 0.37 0 .36 0.33 0.37 1.07 0.55 0.47 0.50 0.34 0.17 

Lm~-!I~l.J'l : ~'l'IJ.'Jru"l'lm.R-l.J'lrulJ~~'fltl"1l'f)-!ln1-!1LYl'Yil.JVI'l'IJ.fi\~1'IJ.t12542 - 2551 (~'l,rnim~nfi\'Jll.J~:;mf?1 nl-!1LYl'Yil.JVI'l'IJ.Pl~, 2542 - 2551 ) (J1 
CD 
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-+-mnurnijtJ (l/iw1'U) 

.. , .oJ ,. ~ .I ~ ~ 
..... m,,,~n fl1JV\~UtJm"~~fI"tltJmJtl~L1'nl (I1IW-,U) 

tI1sn ru ~ iI UU 

___ m,a~nfl1J~~utfrh~'i1l ~fl cJtltJ titl 1JVl! (JJ1'w1'U) 

-W-m:a~n f\1J~~utfri1~ i1ll;!fl cJ tl tJn1tJ'\I~ (1/i'\J /1'U) 

(fII'U/'l'U) ~"l).ItI1~1 Nl;!flcJmJ (l/iwrU) 

10000 

9000 

8000 

7000 

6000 

5000 

4000 

3000 

2000 

1000 

o 

~4. 1 

-.~ -----

~'JI'1jhJ'1~ Ltl"ll'l~i1 2542 - 2547 'JI'il~f'ltltlih4'(i1~~cJ'eltltl'eltltl"llihJh.nruLm\'L~tl~ri'IJf'ltltln'14'c;, 
lit " IIU C! " 

2J~cJ'eltl~tl'il~LL'lJ~ LL(;]Ltltl 2548 - 2551 m~'1ru2J~cJ'iltl~~tltln'14'c;,2J~cJtltltl'iltl~"llihl'hnru 
~(i1~~"'1n 3,560 ~wrftl L~~tl 2,200 ~wrftl LL~:;ilrhLm\'L~tl~ri'IJf'ltltln'14'c;,"li~cJ'iltl~'1tl1~~ .. .. 
L iitl"" '1 n 11~ cJ'il tl ~ 'ltl~ii,,~ LPI tl n'14' (i1 LvJtl n'11tr" n ~'IJ~ f'I tltl n'14' c;, ~ ~ cJ'el tl tltl tl tl"ll ,,:;tl'1 hlrl'14' ~ 

.~ " '\I .. 

~ - ... iI .1 - ..-. - ~ .I ... ... 
""ltln'11~~m tl.,tl'eltlYl1tl~u1~'1ruL~~tl 1,000 rnW'ltl 

~'1~f'IJm~'1ru2J~cJ'eltl~n'14'~ ru ~tltln'14'~2J~cJtltl~tl'el~ LL "lI~ LL~:;~'Utln'14'c;,2J~ cJ'el tl 

~'1tl1~~ ri'il'U;;'1~PI"~~"LL(;]tI 2542 - 2551 ~tl ilm~'1ru~~cJtltlLvJm~~tl 3,270 LLfi:; 2,215 .. 



IW1:i"N 4.2 mlJ'lUJlJfl~'e1tJ (~wrj\!) LLfl::LiJ'e1fL~\!~ (%) ''e1~lJfl~'e1tJ~n'l~~ UJ ~\!tfn'l~~lJfl~'e1tJ"h~1(;1'llJ\!LmJ'ltJLLfl::m:i'n'l~~~1~'1l'e1~nt~LVl"r'ilJ~'l\!M1\!t1 
2542 - 2551 

mTri'l4'IJl~fl~'Eltl~'El~ 

nNLVl"r'i~~1'UPlT , 

m nuT m-h Lij'U~tJ;S'UVl1tf 

mTtr-lnflU LLUUQm.,~nq~1iiu1fl 

1. ~'Utfri14'IJl~fl~'tltJ'fl'El'U~'l! 

2. ~'UtJri14'IJl~flcJtltl'\ll'U'El-l LL'lI~ 

3. ~'UtJri14'~~flcJ'Eltl£'l1tll'\11~ 

T,)~ 

tI 2542 - 2547 

Ltl'ElfL;j'U~mT 

ri'l4'lJllJfl~'EltJ(;1'llJ 
" 

'ULtlU1tl 

(!Jl'Ulr)'U) 

3,600 (39.00) 

2,700 (35.43) 

2,400 (25.57) 

8,700 (100.00) 

Ltl'ElfL;j'U~m:i' 

ri'l4'IJl~fl~'e1tJ~ 
" - ... -LnlJl~'U~N 

(!Jl'Ulr)'U) 

3,556 (38.99) 

3,236 (35.47) 

2,331 (25.55) 

9,123 (100.00) 

tI 2548 - 2551 

Ltl'ElfL;j'U~m:i' 

ri'l4'IJl~fl~'EltJm~ 

'ULtJU'ltJ 

(!Jl'Ulr)'U) 

1,000 (11.36) 

2,500 (28.41) 

3,500 (39.77) 

1,800 (20.45) 

8,800 (100.00) 

Ltl'e1fL;j'U~mTri14'1Jl 
.1 ..J _.l' -

~fl~tltlVl LnlJl~'U~N 
" 

(!Jl'Ulr)'U) 

1,060 (12.33) 

2,180 (25.36) 

3,320 (38.63) 

2,035 (23.68) 

8,595 (100.00) 

tJ'e1lJ1U/1l5 L£'lfi 

Ltl'e1fL;j'U~m:i' fl'l~U'lltl'l-iii.'U 
'll'NLtl'ElfL;j'U~ 

.J _ ... _ 

ri'l4'IJl~fl~'e1tJ~ mil4'tl 
VlT::~UWl1~ L'l!'e1~'U 

95% " 
_ -4 _ 

LnlJl~'U~N 

11.85%-12.84% 1l5L~fi 11.85 

22.41 % - 28.23% tl5 L£'lfi 28.23 

37.80% - 39.49% llBL£'lfi 39.49 

20.51 % - 26.87% 1l5L£'lfi 20.51 

~lJ1m~"l : m:i'n'l~~lJfl~'e1tJ1\!t12542 - 2547 iJm:i'n'l~~LL1J1J~,rn":h~m"1i\!L~mn\! LLlJil~r.JlJmlJ'lUJlJfltJ'e1tJ~~,rn~tJlrn'U~\!tfn'l~~lJfl~'e1tJ"h~1 
,-I 0.,.., 

LL~fl~Vl~'l: ~'l\!nm'M"'lIi1,)'llJ~::'e1'l(;l nt~LVl"r'ilJ~'l\!M, 2542: 42 

Department of Environment, 2006: 30 

~'l,rn~~LL,)"'~'e1lJ nNL'V1"r'ilJ~1\!1i1:i', 2550: 71 • 
(j) 
o 
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2553 ~~"'lln~fln-,~~ILtlUn-,rilthUl-J1 Vi1J~1 n~~LY1Vi)J~IU~11~';hm)Jl(;l~'JU~nl~U(;lH (~ • 
~~~1J~'JI)JL~'tl,rU 95%) ~~,rU 'tUn-,~~I(;ln-,~rul(;l~'JUlolfl~'tltl'tUtl 2552 - 2557 ~~'t-ifl(;l~'JU 

m)Ju Ltl1Jltl"ll'tl~nt~L Y1Vil-J~IU~1 

"lI. ~lml-JIn.ll-J~~'tltl'tUL~'tlU(;lfll~)J - fiU'JI~l-J 2551 "'l~l~m)JLtJ'tlfL:nu(J]l-JfleJ'eW 
". " 

~'lm~'tlu'tu.;r'tl (1) LLfl~m)Jln.llolfl~'tltl~Ln(;l;u1utl 2551 ~'ll-J'l1Cl,j,'l)J'l~IU'Jn.lml-J'ln.llolfleJ'tltl 

L~'e1U"lfl'l~l-J Vi~P\~n-,tlU LLfl~fiu'JI~)J 1~ 262,187, 248,281 LLfl~ 241,460 j;ju m)J~'l~1J 

-- ... ~ .I..J.. ~:"I (4) ~fln-,r.lL~1'l~~u1)J'ln.l)Jfll'l'tltl'VlLn1J"lIU~Uu 2542 - 2551 
" 

"0 ~ 01 ~ - ... ,~ 
n-, ~i01'l (;l n-,1n.lu1)JIn.llolfl I'l'tl tl"ll'tl~ nt~ L 'VlVi )J~I'1.!~ 1 WI tlfiUI ~11L Vi'tl ~'JI)J r.ll-J)J'tl 

1~~~I~tJ1:;LY1P\LL~~c1J~u (The Japan Bank for Cooperation : JBIC) Lijum)JIn.ll.Jfl~'tltl~ 
~1~n~~LL'J(;l~'tll-J n1~L'VlVi)J~I'1.!~1 't-if'tUn-,1~I(;lm1ruLLU'JLUl-J"lI'tl~ml-JIn.l)Jfl~'tltl~"'l~Ln(;l;U . .. 

~'I.J 4.2 
'II 
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~'W'l-:! 4.3 ~''LhJh.j'lrul;lf'l~'tl£J~~'l~mn1J1tj'LLf'l::;Lli'lJ''JlUl~''I1--:! (~w1'U) 'II'tl-:!n'-:!L'Vl.,.nJ~'lu~~ 
l.uU2542 - 2551 'II'el-:! JBIC 

2542 9,276.00 8,789.02 

2543 2 9,530.00 8,918.04 

2544 3 9,750.00 9,104.75 

2545 4 9,970.00 9,370.58 

2546 5 10,190.00 9,332.97 

2547 6 10,410.00 9,223.35 

2548 7 10,652.00 8,480.21 

2549 8 10,891.00 8,463.03 

2550 9 11,140.00 8,628.96 

2551 10 11,390.00 8,741 .99 

, 
~~LL11f'l-:!~'l"l'ln~'l,jn~'lLL'J~~'el~ nl-3L'Vl"fl~~'lUM, 2550: 67 

,.." 

U,~tN'VlWl : 

Ltl'el{L;i'U~ 

1.J~~'tl£J~~~f'l'l (%) 
" 

5.25 

6.42 

6.62 

6.01 

8.41 

11.40 

20.39 

22.29 

22.54 

23.25 

m~fl ~tIh.j'lru"Jl£J::;~'f)£Jf'l::; 1 0 lJi'tltJ ~'f)~'l LUU'U L£J'lJ'l£J~'l~ '1!"Jl'f)-:! ~~'l1'l'l!mmt-:! L 'Vl"fl~~'lUM 

u,f'l::;ih~U~LU'l~~'l£J~'l m~'lru~fl~'tl£J1lJnNL 'Vl"fl~~'l'IJfl~"I::;~'f)'lf'l~f'l'l1.'IJ'ti'~l'l~'el£Jf'l::; 1 0 'VlntJ " . . 
... ... .J...... 'i' 'i'.... '1 ....... ~ .1 J' .. 
~~'IJ'l'Vlrue.J~'l!'el'lJ ~~£J~N u,fl::;"I'ln'IJ ~£J'lJ'l£J ~-:! nfl'l'J ~~lJ~~'lru~~H'tl£JflC;)~N~'ln"JllJtN 22% 

'II 

"'lntl ,j'lJ~-:!LLlJitl 2548 LU'IJ~'IJ~'l LL~::;Ld'tl Hf t-test 'VlC;)~'tl'lJ'Vl'l-:!~t1~LL'lJ'lJ 2 ~'l'IJ LC;)£JVl"l'wru'l 

"I'l n rl'l,j£J ~'l ~ '1! (2-ta i led) L ~'f)'Vl ~ ~'f)'lJ rl'l L ~~ £J"ll'f)'l1.h::;'l!'l n 1~ ~ m ~u,"I n LL"I,:j 11 n ~ LL~ ::;(;)'J 'f)£l'l,:j 

u J 0.1 ... ~ I '" I 

"lllJ'l~Lfln (n<30) 'Vlc;)~'f)'lJ'Vl~::;~'lJ~'J'l~L'l!'el~lJ 95% (a = 0 .05) "fl'lJ'J'l m~1.'l!111::;~'lru~1U,'lJ'lJ 



mmru\:!fl~'El!J 

(iU/1U) 

12,000 

10,000 g,530 9,750 -
8,000 ·~,918 9,105 

6,000 

4,000 

2,000 

9,970 10,190 10,410 

- - ---9,371 9,333 9,223 

y = 231 .9x + 9276 . 

R2 = 0.999 

10,652 10,891 11140 I~~o--

um1ru~fHJ~t1"'l1nn1j'Pl1!P1n 

-- - - --
8,480 8,463 8,629 8,1,9g--

ma .. n rul-.! ft ~~t1 Vl Lfi U'lJ'U 1 
" 

1 2 3 4 5 6 7 8 9 10 
(2543) (2544) (2545) (2546) (2547) (2548) (2549) (2550) (2551) (2552) 

63 

Xtl4.2 m~fll1LYln'l1cltIh.J1ru~I::HJ'tltJ'Il'tl..:J JBIC LLfl:;tIh.nru\!fl~'tltl~nunl.J1~~1..:J'Il'tl..:J 

nl..:JL'Vl'V'jl.J'VI1'Wfll~t'Wtl2543 - 2551 

LL'VI~..:J~l.J1: ~1~n~..:JLL'JLYl~'tll.J m'..:JL'Vl'V'jl.J'VI1'WM. 2550: 67 • 

y = 231.9x + 9276 (4.1 ) 

y 

x 

~Pi1 R2 = 0.999 
I ~ ~ ~ 

~'tl~1 ~fll'J1l.JL~'tl~'tlt'W~:;~U~..:J ~..:J~'Wt'Wm~~m~·1il~..:Jt-n~l.Jm~ilt'Wn1~ 

... 
~'WLtJu1tJm~~LYl'lltJ:;~..:J 1 0% 'Il'tl..:J~~1~1"1ln1~nl..:JL'Vl'V'jl.J'VI1'Wfll~ LLvi~~n1'l~1Lil'WUo!Nm~~'W 

... ... 

~1l.J1~tl~LYlfl..:J1mi..:J 20.17% - 24.06% ~..:J~'W n1~~m~nil~..:Jn1'V1'WLYl~l.Jl.J~~1'WLLYltlt-nllil.J1ru~~ 
.I,.J 1"-.!'t .~.I,.J .. • - ~ • ~'tltl'Vlnu'l'Jl.J LYlfllLYlLu'W 75.94% - 79.83% 'Il'tl..:Ju'll.J1rul.J~~'fltJ'Vlfll1LYlm'lru'J1~:;LnLYl'll'W'Il'tl..:JLL~ 

'II 
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, '" 
.. I '" At.:llll .... .0l:Il" -' II 1 t il'" "' ... 1 .. I 
~~tN~~(l-3fi1'fl'\J"lI1-:!~1n "lW1j~~."-:!.,,tJ1tJ"'~~'lJtJ~'lJ1'\J~1 ~~~ ~tJ1tJ"'~~'lJtJ~'lJ1~ (lJ~~"1!1m'~~~-:!) 

~~~u~~"ll1n~i-:!~lJ(;)enLi~J'\J~ri'flL~~n(;)~~rJ'fltJ ~-:!~~~-:!~1~i1'\J~~'fl-:!"'~1'IJ~1'\J'l'\Ju~~"1!1n~(;l1~ .. .. 
, " ... 0 .. 1 .. I ....... ... .. _ 0 ....... 

"'~~'lJtJ~~~~"I1'\J'l'\JlJ1~"ll1n1L1.~-:! "lI-:!lJ~tJ~~L'fltJ(;)~~~'lfm1~fil1'\J'ltl.!(;)-:!~ 

~1'\J'l'\JU~~"1!1n '1 L '\In t-:! ~."Yi ~~1 '\JfiI'11~ n'IJn ~ LL~~ L ,.;J'fl 'oj ~~1 '\J'l'\JU '1~"1!1 m' 

1Jl1~"'~L;jtJ'\J~~1'1'l"l1(;)tJ ~1,rnn'w'IJ1mN1'\JVl~L;jtJ~ m'lJn1'1Unfilffi-:! n'1~Vl'1'l-3~~1(;) l."tJ 1'\J 

iI 2542 - 2550 

• ~1~'l~U'1~"1!1m'L~rJ-:! 

~1'\J'l'\JU~~"1!1n ~LLrJ-:! 1 '\In t-:! L "'Yi~~1'\JfiI ~ ~"I1'1tl.!1"11 m.J1~1 tl.!'oJ ~ rJ'fl tJ~ 
... J' !:. ".I'!: .I..J ... J' . I ... 1 

Ln (;)'II~"'-:! ~~ (;) ~ 13 (;)'l tJlJ ~~1tl.!lJ ~ ~'fl tJ." Ln (;)'II'\J14j1 nlJ'1~"1! 1n '1(;l1lJ"'~L'lJtJ~'II'fl-:!n ~~." '1'l-:! lJ~1 (;) ." tJ 

'I ~ J 1 ". I'!: .I..J... J' • I .1 .. 0 " .... 

~'\Ju 2542 - 2550 LlJ'fl (;)lJ1lJ1tl.!\l~~'fltJ"'Ln(;)'II~"I1nlJ~~"1!1n'1~~-:! "I-:!~1~1~1'1(;)'ltJ'fl(;l~m~ 

~n(;)'IItJ~~'flfil~ ~-:!MU~-:!(J]1~1-:! 4.4 , 

LtI'ilh;tlfllcoi1t1~ tltli::'tI1nnLe!"L tlni~L"YI ,,\11t1P1i 

.1 ., os ., 
Lu'iliL'lItlIJI (%) 

50 
45 
40 
35 
30 
25 
20 
15 
10 
5 

446 o.oo-:t4 

C~ 

• 
iJ YI .fII .2542-2550 

':\QQA -1943 
r ~3LOL 

I 
I 

1A7R I 
l' 

/ 
./".07-

tJ (VUIf .) 

2542 2543 2544 2545 2546 2547 2548 2549 2550 2551 2552 

LL~~-:!~l-.n: P;1'\J'ltl.!14j1mRlJ1tl.!lJ~rJ'fltJ"lI'fl-:!nN~VlYil-J~1'\JfiI~i-3~lJ(;)~~~~1~'l'\JU'1~"1!1n'1(;l1lJ .. . 
.,,~;jtJ'\J'II'fl-:!m'~Vl'1'l-:!lJ~1(;) l."tJ 



" rn'W'l-:l 4.4 ~'l~'l~,j1~"l!'ln1i-:l~~(;\LL~~L,j'tlfL~~(;]~'l~'l~'lh~"l!'lm'LLeJ-:l~IMnNL'V1Vi~~'l~M1~t12542 - 2550 • 

roi'lu'luth~"lI'lm roi'lU'lUU1~"lI'lmLLcJ~ roi'lU'lUU1~"lI'lm~'1l'UJI1l LU Im\<i 1..1 iroi '1 U'lU ml-J'lnu,J~cJ'tltl 
" 

tJ rn'll-J'V1~LiJtlU (flU) (flU) (AU) th~"lI'ln1LLcJ~ (%) ~Lnl1l;U""l1~~~~l-J11l 
(1) (2) (3)=(1)+(2) (4)=(2)/(3)x100 (~u6U)(5) 

-----------------
2542 5,662,499 44,657 5,707,156 0.78 8,789.02 

2543 5,680,380 264,980 5,945,360 4.46 8,918.04 

2544 5,726,203 343,631 6,069,833 5.66 9,104.75 

2545 5,782,159 464,895 6,247,053 7.44 9,370.58 

2546 5,844,607 377,373 6,221,980 6.07 9,332.97 

2547 5,634,132 1,300,718 6,934,850 18.76 9,223.35 

2548 5,658,953 3,763,503 9,422,456 39.94 8,480.21 

2549 5,695,956 3,707,411 9,403,367 39.43 8,463.03 

2550 5,716,248 3,366,868 9,083,116 37.07 8,628.96 

, .J " 
LL~~~'V1~'l: n1Jn~~'tll;J~9'lnfl'lI"l~~'ln "II-2 

en 
U1 
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• '11'U'J'U 
9,370.58 

10,000 
8,918.04 9,223.35 8,463.03 

- - -
8789.02 9,104 .75 9 ,332.97 8,480.2 1 8,628.96 

1,000 
-+-1.h:::'!I1nnf~\uJ~ (ihUflu) 

" 
100 

-II-~ft~~U~~M~~(~uflU) 

6.93 
9.42 9.40 9.08 

5.95 6.07 6.25 6.22 
10 ..... 

1 
tJ ('rUI.) 

+---r----,,..--.---..--'.,----.., ----,--,.----, 

2542 2543 2544 2545 2546 2547 2548 2549 2550 2551 

, 
LI.'U~,:jYllJ'l : ~'l,rnmro1mN'l'U'Vl:::L;jm.l n~~m~llnPl~'ll,:j m:::'Vl~'J,:j"n.n~l'VltJ , 2551 

~'l,rn~,:jLL'J!?I~'lllJ nNL'VlYilJ'VI'l'UPl~, 2548 LLfl::: 2551 • 
, .1 , ,,<t . 0.1 .1 , ... 'i''' X , 
~'UllJ 4.3 LL~!?I,:j ~'VIL 'VI'U'J'lIOl'l'U'J'U1J1:::"ll'ln~LL~,:j ~'Un~,:jL 'VlYilJ'VI'l'Uf'l~lJLL 'U'J ~'UlJ ~,:j"1l'U'lltJ1,:j 

~'llL~'ll,:j~,:jLl.tJltJ 2542 LtI'U~'UlJ'l ;,:j";'lL"'mlJ'lrulJfl~'lltJ~LL'U'JL~lJ~,:jf'U~'JtJ LLtJlL'UU 2548 -
~ ~ 

aI" .J 0 IV"''' J' .. 
2550 mlJ'lru'Jfl~'lltJlJLL'U'd L'UlJfI!?IfI,:j L 'U"1lru:::'Vl 1Ol'l'l.l'J'I.lll~:::"ll'ln~tJ""",:jlJLI. 'I.l'J L'I.llJ~,:j"1l'l.l L'U'll,:jIOl'ln 

i1mm'l1~'lLil'U'ULmJ'ltJm~fl!?l"1ltJ:::fl" 1 0% ~'ll1l LLfl:::'fiJ;l~'lmnn!?l'Jfl~'lltJL'Ull 2548 - 2550 i1 

fOi1f1!?1fl,:j L'VI~'ll~'lltJn~'l 1 nLflnflJ/Plwtj'U ";'ll"'mlJ'lru'Jfl~'lltJ~Ln!?lf'U;jf'hfl!?lfl,:j 
o ,,,.. , :"1 .!"I ' ..I ... 0.1 .1":' X 

1Ol1nJ;l'l~'l,:j 4.4 'Vl'l ~'VIL'VI'U'J'l 1.1 2548 - 2551 LlJ'U"ll'J,:j'VllJlOl'l'l.l'J'I.l1J1:::"ll'lmLL~,:jLYilJ~,:j"1l'l.l 

~,:j 39% LLfI:::L~'ll~1Ol'l1ru'ltJ'VlPl'J'llJ~,:j "1:::LD!?If'l'l.lLn'll,:j" l'U1l1:::L'Vl1"l1'VltJ '1I'll,,1l1'l LlJ'Vl61l1:::~'l'Vl 
... ". ..... .Of ,... .5 1 " 0 • 1..1 • I • I 1 

~fl ~~tJYi~ Yi'UYi,:j LLfl:::lJ'VllJ'l 'J'lYiOOJ'U'J"i"I (2550) !?I~'l~'JlOlm~LlJfltJ'ULLlJfl,:j"1l'll"lJ~:::"ll'lm 'VltJ 

2548 - 2549 LLfl:::;r'll"Jfl~'llJ:::L'U'l.h:::"ll'lm"1l'll,:jn~:::'Vl1'J,:jlJ'VI'l!?ll'VltJ YitJ~'l "ll~:::"ll'ln~~tJn~'l~r.tL'I.l 

n~,:jL'VlYilJ'VI'l'U",,;;jll~:::lJ'lru 40% ;"e.Jflm~~'l~'JlOlrK"ng;l'l'J 
, " 

1l1:::"Jl'lmLl.~,:j ViHllOl'lnm~~'l'U'Jru L 'I.l,:j'l'U~r.itJtl 
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"11mb ~'J L,J~tfhn ru~tJ:;~fI ~'tlmbfl:;bb~'J L,J~ih:;"lnm''II'tl ,mNb 'Vl'Yi ~'\.n~p\ ~~ bn ~~~ 
~ . 

" " t'l1~1~m11~11~~m~p\1~ih:;~1ru~fI~'tltJ1~'tl~1r)f;1 ~n~i~[;l'tl~~1~1 ~~i1 

1. m~p\1~m~ru~1~'J~iJ~:;'ll1n:i'1~n~~b'Vl'Yi~,"1~P\rlj 2552 -2557 • 

3. n1ilLp\r1:;,rm~1ru~fI~'tlm1nm~p\1(;\m~ru~'tl~ JBIC 
~ 

4. n1~p\1~m~rum~1rulqjfl~'tltJ~ihr.f(;\L(;\tJ~filJh~11~n 2552 -2557 

4.2.1 41'U'l\Jtl~"lf1n'alun'a~L'VlVUJ~1\Jfl'ati 2552 - 2557 • 

mnLM1:;,r~1~'J~iJ~:;'ll1n:i'm~'Vl:;LutJ~1~n,~L'Vl'Yi~Wl~P\~ n 2552 - 2557 

1~..11m~~Lp\~1:;,r"l1nm~pn~iJ~:;~1ruiJ~:;'ll1m'~'tl~iJ~:;L'Vlf'll'VltJ 2533 - 2563 L(;\tJ~1,rn~1~ 

, " " 
(111P\t.J~'Jn 'II) ;~iJi~~tl~lJh~1 ~~i1 
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~1'1.l,)'I.lU1:::"Jl1m'hmNL'VI'WtJ~1'1.l1"l1 • ~1'1.l,)'I.lU1:::"Jl1n11 'I.lU1:::L 'VI filL 'VI£! 

... n 1n1tJ'Vl:::LtJ£!'I.l 2533 - 2550 iI 2533 - 2563 

~ 
'l LI"l11 :::~~1 LU'fl fL .n'l.l!?l~'fl~~1'1.l,)'I.lU1:::"Jl1n 11 'I.l 

nNL'VI'WtJ~1'1.l1"l11n1tJ'VI:::LU£!'I.l1l2533 - 2550 • 

'lLI"l11:::~LJ. 'I.l,) L,JtJ~1'1.l,)'I.lU1:::"Jl1n11 'I.l 

nt~L'VI'WtJ~1'1.l1"l11n1tJ'Vl:::LUtJ'I.ln 2533 - 2550 

"I1nm1'lLI"l11:::~LL 'I.l,) L,JtJ~1'1.l,)'I.lU1:::"Jl1n1 ~1tJ11tl 

~ ., n"" .,J LL~fMI"l,)1tJ tJ'W'I.lfi f?\'M~tJn11'V1 4 .2 

.. 
LJ.'VI'I.lrh X rJi',)£!~1;tJ~'fl~tl ih~'I.lf?\1~1I2533 

Lt1'1.ltl~ 1 

,j1 LUI!] NL V1 £!tJ n~tJ~1'1.l,)'I.lU1:::"Jl1n 11 'I.lU1:::L'VI fIlL'VI£! 

11 2551 - 2557 
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9.93 
10.00 

9.80 

9.60 

9.40 

9.20 

9.00 

8.80 

8.60 
8.67 

8.40 
tI ("tl'f.) 

I 

N C') -t U1 <D r- ex> 0) 0 ~ N C') -t U1 <D r- ex> 0) 0 U; C') C') C') C') C') C') C') C') -t ;'iii -t -t -t -t ;'iii ;'iii -t ;'iii U1 
U1 1.0 U1 U1 U1 U1 U1 1.0 1.0 U1 U1 U1 U1 U1 U1 U1 
N N N N N N N N N N N N N N N N N N N N 

ltl4.5 

y = - 0.071x + 9.918 (4 .2) 

y 

x 

" " ~,nr'W 1'Wmijr.rtJ~~\l1-nl"h~'JrU.Ji'W1'W~l-Jm~ (4.2) H~1~m~nlitl~fL.n'Wj;f~1'W'J'W 

tl~::;"1l1n~ml-J'V1::;LtltJ'WL'Wn,\lL'V1Vil-J\n'W~~L'WtI 2551 - 2557 LL~::;n1~'W~~l-Jl-J~l1'W, .. M1'W'J'W 

" tl~::;"1l1mLLtJ\lL'VhntJ 40% '~\ltl~::;"1l1n~\l~l-J~1'WnNL'V1'Yil-J~1'W~~ (tlj1U-J'V16 LL~::;I"lru,::;(2550)) • " , 
~\l~1l-J1~C1~~tl~1'W'J'Wtl~::;"1l1n~~\l~l-J~Vl";11~Ln~l-J~tJ~tJ1'WnNL'V1Vil-J~1'W1"l~L'Wt! 2551 - 2557 . '" 



fWW'l-l 4.5 LtJ'ilfLeft~~~'l~'J~tJ~::"1!'ln1LL~::"h~'J~tJ1::"1!'ln~fJ1'llJ'VI::LiJ~~n~-lL'VI'YilJ"n~~1hlij 2548 - 2557 

LUflfL.;j~i"q'l~,)'UU1::"1!'ln1m~ "q'l'U".l'Uu 1::"1!'l n1P1'l~'VI:: LUtJ'U'l 'U 

n 
'VI::LiJtJ'U1'Unt-lLVlYl~'\.1'l'UPl1 (%) (y) 

"q'l'U".l~tJ1::"1!'ln1LleJ~ (Pl'U) 
nt-l LVlYl~'\.1'l'UPl1 (Pl'U) 

2548 8.70 * 5,658,953 * 3,763,503 

2549 8.70 * 5,695,956 *3,707,411 

2550 8.67 * 5,716,248 * 3,366,868 

2551 8.57 5,431,534 3,621,022 

2552 8.50 5,423,560 3,615,706 

2553 8.43 5,424,394 3,616,263 

2554 8.36 5,390,796 3,593,864 

2555 8.29 5,353,092 3,568,728 

2556 8.21 5,444,948 3,629,966 

2557 8.14 5,440,624 3,627,082 

~lJ'ltJL~fJ1 * ~lJ'l~~-l ~'l~".l~tJ1::"1!'lnr-i1-l (~'l,rm.j'1~'l~m~::LiJ~~ m'lJn'WtJn~1'il-l n1::'VI1'J-llJ~'l1n 1'V1~, 2551) • 

LL~~-l~lJ1: ~"'LLlI~-lLLgq::~'l~'JNlJ'l'"l1n~'l,rnlJ1~11m1'V1::LiJ~~ m'lJmrunPl1'il-l m'::'VI1'J-llJ~'l~ 1 'VI~, 2551 . ~ 
Pl'l~'JN'"l'ln~lJm1'V1 (4.2) 

... 
"q'l'U".l'UU1::"1!'ln1Yl~'\.1~1n (Pl'U) 

9,422,456 

9,403,367 

9,083,116 

9,052,556 

9,039,266 

9,040,657 

8,984,660 

8,921 ,820 

9,074,914 

9,067,706 

-...j 
o 

nkam
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, .1 • ~ .1 J .. J' ~!:"I...... ... .. 
~'\.m11~1 cnu1:;tJ1ru.u1tJ1ru.2JfI~'eltl'Vl Lncn'll1J ~cn ~"l!"1I'el2JfI'"l1 n'el j;J11 n11Ln ln2JfI 

cJ'eltl'll'el 'mrIL'Vl"r'ilJ'lJ11J~111Jn 2550 ;-:ji1~1 0.9 - 1.0 mfln~tJP]'el~1Jl11'eltj'1J (n~~L'Vl"r'itJ'lJ11J~1, 
2550: 55) ~-:j,r'-l ~-:j~1lJ11(l~11J')ru.mtJ1ru.tJflcJ'eltl~Lncn~1Jl1Jn 2552 - 25571~~-:jm11-:j 4.6 .. 

';]'el 4.1 "r'i'lJ~1 m1~1cnn1~nrmtJ1ru.2JflcJtlmLfI:;1:::tl:::L,)fl1 i1~,)1tJitJ~1JfiL:n~L~1Jj;J1-:j ~-:j~tJn11 
... 

(4.1) ~'el 

, ... 
LlJ'el 

y = 231 .9x + 9276 (4.1 ) 

y 

x 
" , 

~11J,)1Jthr'lJI?i~LLlJ1t1L1lJ~1J l~LLri tJ 2544 

" ~~'I!1J 1'-lm1~m~n~~1-if~tJm1 (4.1) l1Jm~~1cnm1nrmtJ1ru.tJflcJ'eltll1Jtl 2552 - 2557 
'IJ 

lJ1tllu LLfI:;mlJ1ru.2JflcJtltl~n'lJntJl~f.)lnLi~J1J 75.94% - 79.83% "1J'el-:jmtJ1ru.2JflcJ'eltl~ 
~1cnm~nr l~~-:jpJ 4.6 

maJ1"'tijlrj'il!l 

(~U/~U) 
14,000 

13,000 
Y = 231.9x + 9276 

12,000 
R2 1 

11,000 

10,000 

9,000 

8,000 

7,000 

6,000 

10 11 12 
(2552) (2553) (2554) 

.~ .I..J 1" v v ..J ___ uT) . .J1n.u,jflwflllYlT'lUT'll.J '" (I'IW/'lW) ¥1 75.94% 

.~ .I..J ~~ v v ..J 
....:t- uTl.J1n.u,jflw'flllYlT'lUT'll.J LVI (I'IWI'lW) ¥1 79.83% 

Y 185.1x + 7405 

R2 = 1 
iii - -

Y - 176.1x + 7044. 

R2= 1 

t);t 

13 14 15 16 17 
(2555) (2556) (2557) (2558) (2559) 

1U 4.6 
'IJ 

~tUmtJ1ru.2JfI cJ'eltl'lltl~ n~~L 'Vl"r'itJ'lJ11J~1L~'el~L~11:;i'"l1nm~~1cnn11nr'1l'el':) J B I C 

l1Jn 2552 - 2557 



~ ~t-~~, \'1,1l.~ U, ljt LI'C L~ IA~ ~t l!l1f1.l!.l1tLl!lru Ll'Ctn.\'1,I'C'::tn.ljtLI'CL~k1.' 
~k,f~ r-- " ~"- I"' ~" .. 

L~::~" t-~t-r.,!l-\'1,\L~JUtLU~Ll!lJH::~ 81Sr t-l!.ll.tLU~Ll!ltLUUL~Jt'~~L~\'1,r.,~ L~t-r.,!l-L~\'1,\\'1,tE'::t~ 

tLU\'1,1j\::~Ill!.r~rt~~'tLULt~Jj\::Ltl!l'~tLUUL~~~~L~ (t-~L~::~"L~L~) t-r.,!l-\'1,IJ1f1.tE'::t~ . .. .. 
L~\'1,IJ'HLrtL!t a~::~~"NU~~t-~L~Ul!.~'tLU \'1,,ttt'~ \'1,,Vt'L~U~'ml!.r~rtruLl'CwLk1.tLU\'1,g~\'1,~ 

~ ~ .. 
~ a~ G t'1'\lll!.r~l'CruLl'CwJUtLU~Ll!ltLU UL~t'l!.~' 81Sr t-l!.JI.JUtLU~Ll!ltLUUL~j\::Ltl!l'~ 

~ , 

tLUUL~~~t'~L~::~" lll!.r~rt~~'tLULt~Jj\::Ltl!l'~tLUUL~~~t'~L~ ~m~~ a~::~~"j\::Ltl!l'~ 

tLUt'l!.Il.~~t'~L~ ~\\'1,L~~I'CI'C~~\'1,k1.Ly~~ 1l~~tLU\'1,1j\~Ill!.r~rtruLI'C~t'r.,!l-~\'1,~LytLU , 

GL 



• ~ .I.J... ~ ~ :011 .. ... tr IV "'.1 
IW1~'1~ 4.6 1J11.J'1rul.J~~'eltl'V1Ln~"lI'W ~'W1J 2548 - 2557 Ll.JmL,",1'1::;~Iil'1n'el1'l1'1m1Ln~1.J~~'fltl 

~ ~ 

., 
1R1.J'1ru)..JfHJt:lU~t1I'l~m1LiiVll.JflcJt:lU (nn.l'lu) 1R1.J1ru)..JflcJ'ElU~tll'l~m1LiiVl)..J~cJt:lu (!9i'w1'u) r.'i1U'lUl.!1::;'l!1n1V1-l1tl)..JVI 

tJ 
~ ~ ~ ~ 

(FlU) 0.9 nn.lPlW1'u 1.0 nn.lPlW1'u 0.9 nn.lPlW1'u 1.0 nn.lPlW1'u 

2548 9,422,456 8,480,209.76 8,480.21 

2549 9,403,367 8,463,035.39 8,463.04 

2550 9,083,116 8,628,953.13 8,628.95 

2551 9,052,556 8,741,986.60 8,741.99 

2552 9,039,266 8,167,422.38 9,074,913.76 8,167.42 9,074.91 

2553 9,040,657 8,160,935.33 9,067,705.92 8,160.94 9,067.71 

2554 8,984,660 8,158,279.82 9,064,755.36 8,158.28 9,064.76 

2555 8,921,820 8,147,300.54 9,052,556.16 8,147.30 9,052.56 

2556 9,074,914 8,135,339.76 9,039,266.40 8,135.34 9,039.27 

2557 9,067,706 8,136,591.26 9,040,656.96 8,136.59 9,040.66 

LLW~~~1.J1: ~1'W'l'Wlh::;'ll1m ~~LLtJfl~LLfl::;~1'W'Jru1.J11il1n~'1,rmj'h~1~m~'V1::;Ltltl'W n~l.Jm~tJnPl1'el~ m::;'V1~'J~u\.n~l'V1t1, 2551 

m1.J1rul;lfl~'Eltl ~~LLtJfl~LLfl::;~'1'W'Jru1.J11il1n~1,rn~~LL'J~~'el1.J n'~L'V1"'1.J~1'WPl1, 2548 - 2551 

-..J 
W 

nkam
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1W1~1~ 4.7 1.rh.J1rul.J~~'flrJ"ll'fl~nNL'Vl·'UJ'VI1'IJf"l~(~Wtj'IJ) ~,j1hJ1-n'IJmij4'rJ1'IJtl2552 - 2557 .. . 
1Rl.J1rul,l~~'EltJ~1nm11 Lf"l11~i~!n11m1Lnc;) 1Rl.J1~~~'fltJ~1nn111L~11~in11~1c;)n11nr 

'II 

L tJ J.J~~'fltJ (()]wt)'U) 
'II 

"ll'El-3 JBIC (()]wt)'U) 

0.9 nn.l~wt)'U 1.0 nn.l~wt)'U ~ 75.94% Yl79.83% 

2548 8,480.21 8,480.21 

2549 8,463.04 8,463.04 

2550 8,628.95 8,628.95 

2551 8,741.99 8,741.99 

2552 8,167.42 9,074.91 8,805.24 9,256.29 

2553 8,160.94 9,067.71 8,981.35 9,441.41 

2554 8,158.28 9,064.76 9,157.45 9,626.54 

2555 8,147.30 9,052.56 9,333.56 9,811.67 

2556 8,135.34 9,039.27 9,509.66 9,996.79 

2557 8,136.59 9,040.66 9,685.77 10,181.92 

, .J " 
LL'VI'M'Vll.J1 : r.l1J~'Jl.J"ll'fll.J~"1nlW1~~ 4.6 .. 

1RJ.J1rul,l~~'fltJYllh·hJl-Dl'Um11~tJ 

(()]wt)'U) 
, 

Pl1'1l'l-3rR1 Pl1'1l'l-l~-3 

8,480.21 

8,463.04 

8,628.95 

8,741.99 

9,074.91 9,256.29 

9,067.71 9,441.41 

9,064.76 9,626.54 

9,052.56 9,811.67 

9,039.27 9,996.79 

9,040.66 10,181.92 
-~ 

-..J 
~ 

nkam
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4 .2.4 n11A1j;lm1run11rh~j;l~'tHJ~~Lj;l~~fi~1.:1 rj'l.utl 2552 - 2557 

m1n1{~';l~~'eltJ"lJ'el-:lnrm'1.,.nJ~1'IJrwl~iJm1n1{~ 2 ~fi l~LLr1 n11n1{~';l~ 

~'eltJLv1tJn11~,rnqtJ ~-:I"'~~1LU'IJn11 nJ ~'lJtln1{111';l~~'eltJ'tl'el'IJ~"J!L"'h,r'IJ LL~:; nrlJ'~-:ln~tlLLtltl 
t1n~;n~'Il1iitl1~ ~~fll-J~,mfltl 'el.'Yi'IJl-J~11fll1l-J "' . ~~L;-:lL"'11 LLfl~ ~fll-J~-:lnfltl 'el . n1LL'Yi-:lLL~'IJ \I.. , 

" " 
(;1111-:1 4.2 ~1l-J1J'mL~~-:li'IJ(;1'el'IJn1~~1'IJ'JnJl~~-:I~ 

ml-J1nJ';l~~'eltJ~-:I~~"'1nn1J'~Lrl~1:;,r ml-J1nJ';lfl~'eltJ~-:I~~"1nn1~~LfiI~1:;,r 

'ii(;1~1n1~Ln~l-Jfl~'eltJ (lJiwtf'IJ) .. n1~fll1~n1J'n!"lJ'el.:j JBIC (lJiwtf'IJ) 

~1'IJ'JnJml-J1nJ';l~~'eltJ~n1{~ ~tJ 

n1J',"~nqmLfl:;~-:ln~tl nJ ~'lJtln1{~';lfl~'elmL[;Jfl:;LL'\.i-:l (.a1-:1~.:j"'1n(;l1J'1.:j 4.2) 

, 
ml-J1nJ';lfl~'eltJ~~.:jnfltl nJ ~'lJtln1{~ ill ~..J~ .. 0 ... J'l-J1nJ';lfl 'eltJ." .:jnflU nJ ~'lJtJm"'c;) 

';l~~'eltJ[;J1.:j1 (~wtf'IJ) ';lfl~'eltJ[;J1.:j1 (lJiwtf'IJ) 

• n1~n1{ ~'Jfl ~'eltJ Lc;)tJmJ',",rm;1Lij'IJ~tJ~'IJ.,,1tl nJ ~'lJtln1{ c;)lJfl ~'eltJ'tl'el'IJ'V"J! 

n1~~1LU'lJn1~n1{c;)';l~~'eltJ'lvltJm~,",rn.yh~tJ;S'IJ.,,1tl dl-J~1LU'lJm~1'IJtJ 2548 

Lij'IJ~'lJl-J1 fu~C;)"J!'eltlLv1tJ tl1-';." ~L~L'J~'V1 Li)'lJ9L~tJi-:l ~1nc;) 1'IJm~L~'lJLflli'el.:j{n1LN-:l1'IJn1{~ 

l-Jfl~'eltJ'1l'IJ1~ 1,000 lJiwtf'IJ .. 

mlJ1nJ~fl~'eltJ~LnC;)~'lJl'IJn~.:jL"''YilJ~1'IJrw ~n1{C;)~~'lJtln1{~rel'el'IJ'V"J! r1'el'IJtI 2548 "'~ 
t1mj1hJ~.:jnfltli.:j~lJ~ LL~~;-:I"'1niJ 2548 "'~~m~LLU-:llJ~~'eltJll~:;l-J1nJ 1,000 - 1,200 ~wtf'IJ .. .. 
l-J1n1{c;)Lc;)tJm~,",rmi1Lij'IJ~tJ;S'IJ.,,1tl Lti'el-:l"'1n ~n~1nC;)~'JtJn1;.:jn1~~~(;1"lJ'el.:jL~-:I-:l1'IJ LLfl~';lfl 
.1 ..J .... 0 ... ~ _ ... .1 • ~. 1 0 ... ~ _ :f ..J :f 
(;.l'eltJ"'L~fl'el"'1nn1~n1"'~ WltJn1~,"lJn ~tJ "'~~n'IJ1 ~un1"'C;) WltJm~(;.l-:lnfltl"',"~lJ(;.l.:jnfltl'Yi'IJl-J~1~ 

fll1l-J LLfl~"'1n~fln1~~Lrw1:;,r"'1.:j~t1~1'IJ(;l111,:j 4 .2 'Yitl~1 ';lfl~'eltJ~n1{~ Lv1tJmJ',",rmij'IJ~tJ 
" t1'IJ.,,1tm~Lij'IJ 11.85% "lJ'el-:lmlJ1nJ';lfltJ'eltJ";.:j,"l-JC;) 
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,"in~'lnihJ1£'l WltJ'fi~IJ.£'l:;~tl~£'l~'fltJ~'JtJIJ.~~Vi£'ll~~n (Wrapping) ~'fl.Vi~~~1~r11~ "'l . 

~:;L=n~L 'Vlr! f'IJ ~~'jj'fl'IJ L~tJ "'1~"'~~lrJ~~1ri~ 1 Vi t~"'lU~lJVi~';VilN'jj~ ~1lJl~m114'~lJ£'l ~'fltJ1~ , ~ 

"h:;lJ1OJ 2,500 ~Wt)~ IJ.£'l:;"'llntJ£'ln1~~L~rl:;\f'Vl1~~ii~1tJ(;]1~1~ 4.2 Vi'IJ~l lJ£'ltJtltJ~fh4'(;1~tJ 
~ 

0-

n1~~~n£'l'IJ"'l1nPl~~n14'~lJ£'l~'fltJrel'flt.!t.!'jj~(;1djt.! 28.23% '1I'fl~mlJ1rulJ£'l~'fltl..r~,"~~ 
cu \I 'I .. 

• n1~fb4'~~£'ltJ'fltJL®tJn1~~~n~'IJ"'l1n~t.!~rl14'~~~~'fltJ'"t.!'fl~LL'1IlJ 

~£'l tJ'fl tJ~ n'IJ n~ L;J 1 ~t.!~ n14' ~ ~ ~ ~'fl tJ,"t.!'fl~ LL '11 ~ "'l:;~ n n14' c;t L(;) tJ n1 ~~~ n ~'IJ IJ.'IJ'IJ 

~n,"in~'1I1ii'IJ1~ ~'fl.n1LLVi~IJ.~t.! "'l . ~r1nJ3lJ f'IJ~~'ll'fl'IJLc;ttJ 'lJ1~ n~~ 79 ~1ri(;)~1~1~{) 
rh4'(;)~~tJ'fltl1~il1:;~1ru 3,500 IJiWt)~ IJ.£'l:;"nntJ£'ln1~~Lr1:i'1:;\f'Vl1~~ii~1t.!1Jl1r!~ 4.2 Vi'IJ~1 ~~ 

~'fltJ~ nl4' ~ L~tJn1:i'~~n~'IJ"'l1n~t.!~n14' (fI~£'l~'fltJ'"~'fl~ IJ. '11 ~ ~c;tdjt.! 39.49% '1I'fl~m~1ru~fI ~'fltJ 

~fI ~'fltJ~:i',)'lJnlJL ;JllP1~~n14'(;)~fI~'fltJ~1tJ1 ,"lJ "'l:;{)nnl4'(;) ~ tJ n1:i'~~ n£'l'IJLL'IJ'lJfln 
'U ".1 \J \I ".J 

,"in~'1I1ii'IJ1f1~'fl.n1LLVi~LL~t.! "'l.t.!r1~il~lJ f'IJ~~'1I'fl'IJL~tJ 'lJ11f'Vl t)~~.riru"'~:i'n"'l ~1ri~ ~1~1~{) 

n14'(;)lJfI~'fltJl~il:i':;lJ1ru 1,800 IJiWt)t.! LLfI:;"'llntJfln1:i'~Lr111:;\f'Vl1~~ii~1t.!1Jl1r!~ 4.2 Vi'IJ~1 ~fI 
~ ~ 

~'fltJ~nl4'~ ~tJn1:i'~~nfl'IJ"'lln~t.!~n14'c;t~fI~'fltJ~1tJ1,"~~~LiJt.! 20.51 % '1I'fl~m~1ru~£'l~'fltJ 

, 0-

~Lr1:i'1:;~mlJ1ru~~~'fltJ~~~~ Lv''fl~'''lln n1il4'tJ~~'fl~n1~il~:;Lij~r1'JllJLiJt.!lil1~~~~~1~n1~ 
... ~ _ ... !:.... 0 .!"l J... ... ...J • r,: .1 J... .!"l II. III ... ... ... 

tJfllJl r11:i''IJ'fltJLr1:i'(;)(;l ~~t.!~ "'l~"'llLutJ'Vl(;l'fl~L~'fln'1l,)~u~~1rulJfI~'fltJ'VllJr1,)1~LutJ ~u ~~~~~c;t "'l~lJ 
~ ~ , 

n1:i'rl1,"t.!~"ll')~ ~tJ nl'"tJ~ ~ ~ lJ ~ 31t.! 1 '" ~1"ll')~ ~1 ~'fl n1 :i'~"'l1rul'el (;l 11 nl ~Lii ~ ~ £'l ~'fl tJ 

_~.... Q.I' I I .41..... .-.J.. J' q, 

n ~£'lmlJ/r1W'J~ LLfI:;r11'jj'J~~~fl1'fl n1:i'Vi"'l11ru1n1:i'r11~n1~ru'1l'fl~ JBIC 'VlLnc;t'1ltJ"'l:i'~ 79.83% 

'lI'fl~mlJlru~fltJ'fltJ~r11~n1~ru1tj' ~~~1lJ1:i'{)~~il1~~~(;l1:i'1~ 4.8 IJ.fI:;1~~~ilm~1ru~fI~'fltJ~ 
L ;J1rll4'(;) t(;)tJn1~~~nfl'IJ OJ ,"£'llJ~~nfl'IJlJfI ~'fltJ'fl. VitJ~~1:i'~1lJ "'l . 'il:;L;~ L'Vl:i'1 LLfI:;,"fllJ ~~nfl'IJ . " . 



In'l~'l~ 4.8 !..rhJ'ln.m'l~n'l4'(;l2J~~'e)tJ N P'\'\J6n'l4'(;l2J~~'e)tJ~h~1 
'II 'II tI 

urtw'l(u2J~~~u~n'l~(;lt(;lU m2J'mJJ.J~~'e)U~n1~~ t~um111~n~lJ (U ~'UEfn1~~2J~~'flu'Jh-l1 (lJi'wr)'U) 1'mm2J1(u2Jf'l~~U 
tI tI tI 'IJ 'II 

11 m1t-t2!n~tJ (IJi'Wr)'U) ~'UEfn'l~~~f'l~~U~'fl'U~' ~'UEfn1~~~~~'fltJt-t'U'fl~~~2J ~'UEfn'l~~~f'l~~U~'lUlt-t2J (IJi'Wr)'U) 

1 nn.lflWr)'U JBIC 1 nn.lflWr)'U JBIC 1 nn.lflWr)'U JBIC 1 nn.lFlwr)'U JBIC 1 nn.lflWr)'U JBIC 

2548 1,018.57 1,018.57 1,924.94 1,924.94 3,305.90 3,305.90 2,230.80 2,230.80 8,480.21 8,480.21 

2549 1,044.27 1,044.27 2,281.95 2,281.95 3,315.32 3,315.32 1,821.49 1,821.49 8,463.04 8,463.04 

2550 1,101.04 1,101.04 2,223.02 2,223.02 3,314.21 3,314.21 1,990.69 1,990.69 8,628.95 8,628.95 

2551 1,033.30 1,094.88 2,466.12 2,312.81 3,449.59 3,355.81 1,792.98 2,014.22 8,741.99 8,741.99 

2552 1,072.65 1,094.09 2,560.03 2,611.20 3,580.96 3,652.53 1,861.26 1,898.46 9,074.91 9,256.29 

2553 1,071.80 1,115.98 2,558.00 2,663.42 3,578.12 3,725.58 1,859.79 1,936.43 9,067.71 9,441.41 

2554 1,071.45 1,137.86 2,557.17 2,715.65 3,576.95 3,798.63 1,859.18 1,974.40 9,064.76 9,626.54 

2555 1,070.01 1,159.74 2,553.73 2,767.87 3,572.14 3,871.68 1,856.68 2,012.37 9,052.56 9,811 .67 

2556 1,068.44 1,181.62 2,549.98 2,820.09 3,566.90 3,944.73 1,853.95 2,050.34 9,039.27 9,996.79 

2557 1,068.61 1,203.50 2,550.37 2,872.32 3,567.44 4,017.78 1,854.24 2,088.31 9,040.66 10,181 .92 
- ~ --

, ..J 0 

bb~~~Yl2J'l : ,",'l'\J'JN"'l'lnln'l~'l~ 4.2 bL~::; 4.7 

--.J 
--.J 
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IW111~ 4.9 m'-J1ru'-Jfl~'fltJ~~~nfl'Ul\l;j 2548 - 2557 .. 

"'f'la.J~-lnf'ltJ 'fl. ~\l2-Jt'l11m2-J ~.~~L'B-lL'Vl11 , 

~ Lrl11~~~1 nt1(1111n11Ln~ n ~Lrl11~~~1nn11rl1~n11nr 
2-Jf'lcJ'fltl 1 mf'ln12-J/~wt)'U 
" 'IJ'fl-l JBIC (IJ1Wt)'U) 

(IJ1Wt)'U) 

2548 1,924.94 1,924.94 

2549 2,281.95 2,281 .95 

2550 2,223.02 2,223.02 

2551 2,466.12 2,312.81 

2552 2,560.03 2,611.20 

2553 2,558.00 2,663.42 

2554 2,557.17 2,715.65 

2555 2,553.73 2,767.87 

2556 2,549.98 2,820.09 

2557 2,550.37 2,872.32 

, 
, .... 0 

LL~f'l~'Vl'-J1 : rl1\l'JruIOJ1nf;n11~ 4.8 

"'q2-J~,mf'ltJ 'fl.rhbL~-lLLt'l\l ~.\l~1tl32-J 

~ L~11~~~1nt1(1111n11Ln~ 
~L~11~~~1nn11~1~n11nr 

~f'lcJ'fltl 1 mf'ln12-J/~wt)'U 
'IJtN JBIC (IJ1Wt)'U) 

(IJ1Wt)'U) 

5,536.70 5,536.70 

5,136.81 5,136.81 

5,304.90 5,304.90 

5,242.57 5,370.03 

5,442.22 5,550.99 

5,437.91 5,662.01 

5,436.13 5,773.03 

5,428.82 5,884.05 

5,420.85 5,995.07 

5,421.68 6,106.09 

-...J 
(Xl 
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, 
ql q "'., 0 .... 

2548 - 2557 '-Jrl'lL~~£J 9.02 LL~:: 20.1 0 ~')~~~ ~,)'-J~')(;ltJ 

'M IiltJ ~::n'iltJ'-J ~ ~'il £JiJ I"I,),)'-J ~') ~ n I ~') 'VIftJ 1-n1. ~mnJ ~::L;j~'VI,) 1"1')') '-J 1I1'il-:J m ~ t-if'ilU n ~n! ","1;1 • 

m~L~'ilm::tJtJril4'(;ll;l~eJ'il£J m',l'~ILil~tI"lNm',l'4'(;lm',l'l;l~~'il£J 
... 

u~::n'iltJ m~l-:J LL~~m ~4' (;lm',l''J~rJ'il£J ~-:J 1 ~,j4l,U ~LL~::'il~11"1 ~ i n~rw::'1l'il-:JlJ~ rJ'il £J'ilI4l LL U-:J 1~ 

25491~~-:JpJ 4.7 LL~:: 4.8 

L,j~fL;U" (%) 

50.00 

45.00 

40.00 

35.00 

30.00 

25.00 

20.00 

15.00 

10.00 

5.00 

co .... 
M M 
I() I() 
N N 

',I'U 4.7 .. 

<Xl OJ 
M M 
I() I() 
(\/ (\/ 

2536 

__ ~fl1~~n LU\:;'lvh.J 

~~1U.fl:;~~mJ 

- nr.:i1J.n LU\:;Lt.lflfln .... fltJ 

... 
-fl~1 



BO 

"'1'1 m'U 4 . 7 'Yi'IJ~'1 'il~r1U1:;n'il'IJ'Yl'1 ,m'1rJll'1'Yi'll'il~~fleJ'ilrJ'IJ'1~"l!ilj?1iJm:i'Lu~ rJ'lJLLUfl ·nnn ... ... 

t kln"h~1 ~~';h t W.~t'l'1~'11Cl·I.nt'l~n'11L ~'il H' rl'1j?1 mmr'il~r1U1:;n'il'IJ~fleJ'ilrJ'Yl'1~mrJll'1'Yit'IJn 

2550 - 255 7 1~ 

lU 4.B 

mJJ'HU 

10,000.00 

1,000.00 

100.00 " 
~ 

33.95 :: 

17 .13 

10.00 

• • 3U9 

11.4 

" • ~. <;: II 
39 .26 3~ .2 5 

11.63 1063 

.... rl 'l'UJ;u (%) 

..... "tl~ U.;~~ r.:L~tJ 'lJi (%) 

b ~'o ., 
Oi ~"'. : .. 
38.82 ~1 . 5 ~ 3 . 86 

32.57 

11.42 
842 10 .64 

641 8.52 
6 .2 

1.00 -t--.--,-----,---,---.---,----,-..-r---,---,--,.----,c-----,. 'iJ 
o 
ll) 
ll) 
N 

~~'1m'VI"J : l~iJ;f'il~flm~'1ruLtl'1 (%) LLfl:;I"1'1rl'J'1~~'ilkl (kcal/kg) tkln 2545 

Lmfi~~~'1 : ~Twn~~LL'Jj?1~'il~ nNL'Yl'Yi~~'1'IJrl1 , 2549 • 

"'I'1nlU 4.B 'Yi'IJ~'1 'il~r1U1:;n'il'IJ'Yl'1_:1LrliJ'II'il~~fleJ'ilrJl~LLri rl'J'1~~'IJ 'II'il~LL;_:I~1:;L~rJl~ 

Ltl'1 iJl"1'1I"1'il'IJ;r'1~rl~~ LL!?lm~1ruLtl'1iJLL'IJ'JLU~flj?1fl_:l~_:lLL!?ln 2546 LU'IJi1f'IJ~'1 
" . 

~'1'IJ'l4' rJill~ ~'1kl'Jrul"1'1 L'U~ rJ'II'il ~'il_:l r1 u1:;n'il'IJ'Yl'1_:1 m rJIl1'Yi'Yl'1~ Lrl iJ'II'il~ ~ fl eJ'il rJ'II'il~ 

n\~L'Yl'Yi~~'1'IJrl1t'IJtJ 2536 - 2549 L~'ilt-n'LU'lJI"1'1~'Ylj?1t'l'il'IJ (Test Value) 'Yl'1_:1t'lC1~ ~'1'il~t'IJ1:;~'IJ 

~L~'ilJ'lJl~ 95% ~1'ill~ ~'JrJLU1LLm'~ SPSS Lii'il~"'I'1n LUkll"1'1L'U~rJ'II'il~1:;rJ:;L'Jfl'1 14 tJ LLfl:; 

'Ylj?1t'l'il'IJ;r'il~fl'il_:l ~U1:;n'il'IJ'Yl'1_:1mrJll'1'Yi'll'il_:l~fleJ'ilrJ'II'il~nl-:l L 'Yl'Yi~~'1'IJrl1t 'lJU 2542 - 2549 ~n 
!:-.. :1 .J ~... ., "'0 ~.I ., 

rl:N L'IJ'il~"'I'1n Lu'IJ1I'J~1JLj?1mn'IJm1rl'1j?1m1ruu1~'1ru~fl~'ilrJ t'l'1~'11ClLLt'lj?1~ ~'IJ(;l'1r1_:1 4.10 ... 
• .. ., "'.1 .t., "'.1 

LLfl:; 4.11 'Yi'IJ'J'1 Lf!\m'1~'11 LLfl:;'il'IJ1 b'IJ'il_:lrlu1:;n'il'IJ'Yl'1~mrJll'1'YiLLfl:;rl'J'1~"l!kl b'IJ'il_:lPlu1:;n'il'IJ 

'Yl'1~ Lrl il iJ 1"1'1 ~'J'lJL ~ m L 'IJ'IJ~'1(;l1~'1 'IJ~~ 

.. - .J. ..J "'01 ., ~ 
L~'il'Yi"'l'11ru'1"'1'1ml'11'1_:1 4.1 0 ~'J'lJL'lJrJ_:lL'IJ'IJ~'1(;l1l'1'IJ'II'il_:l'il~rlu1:;n'il'IJ'Yl '1 _:1mrJll'1'Yi b'IJlJ 

" 
2536 - 2542 'Yi'IJ~'1iJl"1'1~~n~'1 'il~~U1:;n'il'IJ'Yl'1~mrJll'1'Yi1'IJtl 2542 - 2549 ~~,r'IJ ~_:ll~L~'iln 



81 

~bM'l:;i"ll'J\l'Vl'l\l~ii~"ll'el\l'el\l~lh:;n'mJ'Vl'l\lmtJf)'l'YiL'UtJ 2542 - 2549 t"'tJm:i'Hfnl:i''Vlc;'l~'el1J 

bb1J1J t-test 'Vl"'~'el1Jbb1J1J 2 ~'l'U t"'tJ~"l'l:i'ru'l"l'lnlih,rtJ~'l~t1J (2-tailed) b~'el'Vl"'~'el1JrhL~~tJ 
, 

""*' cv ....... 

(n<30) 'Vl"'~'el1J'Vl:i':;"'1Jfi1'J'll-lL"l!'ell-l'U 

,~ !"l " , , ..J ... I .1 ~I 
95% (a = 0.05) bL~ ~'" ~'jjfi1'l'Vl"'~'el1J (Test Value) "l'lnfi1'lL~fltJ'el\l~u'l:;n'el1Jl-lfl~'eltJu 2542 -

'II 

2549 ~'l'el~L'U'l:;~1J~~fi1'J'll-lL~'el,r'U 95% ~1'fl1~ 

~1~'el~L'U"ll'J\l~tJ'fll-lf1J ~'el ~:i':;~1Jfi1'Jll-lL~'el,r'U 95% 1~LLri LfII1ffll~'l:i' LLfl:;~'U1 ~\l~'U L'Um:i' 

~{tJ~\ln'l~'U",L,"';{ LtJ'flfLei'U~"ll'el\lphL~~tJ;j 2542 - 2549 ~\l~ ~tJ~m:i'~\l~l-ll-l~3'l'U~'l 
t1'l:;'l11n~:;~~mtru:;UltJL'Um'l1J1u,fi1L'U~1JiHh\l~,J'l"l:;1~LtJ~tJ'ULLtlfl\ll-l'ln"llm1"l'111'U 
.... !:, ... I .1'" .", • I..J • I ~, 

!1I\l'U'U 'fl~fIIu'l:;n'el1J2oJfl~'fltJ"l\ll-lfi1'lLufltJ'Ubbufl\l ~l-ll-l'ln 

~ __ , I I '" , 

'U'eln"l'ln'U"l'lnt.Jflm:i''Vl'''~'el1J'Vl'l\l~t1~ ~'Ul?1'l:i''l'l 4.11 'Yi1J'J1 fil'lfil'J'll-l'l'el'U ~'U 

".1 ...... ,.J..J ",!:, ... o '''!'I'' , ..J'I~ 
'fl'lfilu'l:;n'fl1J'Vl'l\lbfill-l l-lfil'lrl'J'Ub1JtJ'IL1J'Ul-l'lWl'll'l'Ul-l'ln IM'U'U "l'lm~'U", ~~ ~'l1f11'lL~fltJ ~klu 2544 

- 2548 ~'el 1 ,705.57 ntflLLfi1fl'el1~'flmflnfl-l L~'fl\l"l'ln ff1~'ln~"l'l:i'ru'l"l'lmtJ 4.8 'Yi1J~'l ~~bb~il 
" 

2545 - 2548 Lil'U;j~Pl1fil'J'll-l~'el'U~m:i'LtI~tJ'ULLtlfl'lhJl-l'ln LLfl:;lih~'1mh'Jrr~fil~'el~L'U"ll'J'I~ 

tJ'ell-lf1J1~~:i':;~1Jfil'J1l-lL~'fl,r'U 95% ~n~'JtJ 



~''W1~ 4.1 0 'fl~,",U~~n'fl1JV11~mf.J1l1Yi'll'fl~'lI'fl~\!~~'flf.J'l.J"l!'W'lI'fl~n~~LV1Yil.J~1'W~~1'WtJ 2536 - 2549 

1..11:::LJl'Vl 

- ...... 
i'l'11'ElU'Vl1tl 

'El~A1..I1:::n'fluvn~ 

mwnw 

LP\~1V111 

m:::I11'11:t 

wft'1i'l~n LLft:::Lvh.J . 
~'1 LLft:::~~'Vl'El 

VIti..:) LLft:::tn..:) 

'hlLLft:::1u'hl 

n1:::~nUft:::LU~'1lnVl'El~ 

.J 
'ElU1 

~ 

... -" ~·nl1l1~'el'\..l"~!1 

LLri'l 

~1ffiD.U'VlW LftVl::: 

~ULLft:::L'I!1'1ijn 

" .. " ~·;Ul1l1~'el'\..l"~!1 

~'l1l..1V1U1LLtlU (kg'/L) 

. 

t12536 - 2549 11 2542 - 2549 

1"11 L~~EJLU'flfL.;iUt9l 

34.13 

11.70 

21.44 

5.42 

1.06 

6.67 

0.68 

12.96 

94.05 

3.60 

1.79 

0.56 

5.95 

0.36 

S.D. 

11.06 

2.20 

3.69 

2.27 

0.81 

2.67 

0.52 

11 .23 

2.01 

1.45 

0.57 

0.49 

2.01 

0.03 

1"11 L~~EJLU'ElfL';Ut9l 

39.75 

10.71 

23.55 

6.08 

0.99 

6.83 

0.93 

7.28 

95.25 

2.74 

1.52 

0.56 

4.75 

0.36 

I ... '" 0 ., .... 

LLWMYll..l1 : ~'lU1'llJ'lI'fll;lft'"l1nt'l1'Wnm'M'1~'l1l.Jt'l:::'fl111l n~":)LYlYilJ~1'W~~, 2542 - 2551 

S.D. 

6.65 

2.00 

3.37 

2.39 

0.79 

1.10 

0.48 

3.91 

1.55 

1.09 

0.47 

0.24 

1.55 

0.03 

'll'l~ LU'ElfL.;iUt9l . . . ... - ..... .., 
'V11:::~um'1l..1 L'lI'Ell..lU 

95% 

34.19%-45.31% 

9.03% - 12.38% 

20.73% - 26.37% 

4.09% - 8.08% 

0.32% -1 .65% 

5.91% - 7.75% 

0.49% - 1.37% 

3.85% - 11 .07% 

1.83% - 3.65% 

1.13%-1.91% 

0.32% - 0.76% 

tJ'in.Jru/tlB ll'HiLtI'flTloDUvl 

'fltln.'V1'1~n'1tJmW~'fl-.ll;lft 

~'tlt.Jn 2536 - 2549 

U5Li'lfi 

~'Ell..lfU 

~'Ell..lfU 

~'fll..lfU 

mmfu 

~'1ll..lfU 

~'1ll..lfu 

U5L~fi 

~'Ell..lfu 

~'Ell..lfU 

~'1ll..lfu 

1"1'1~U'11u1-n 

1Um1~~~ 

39.75 

11.70 

21.44 

5.42 

1.06 

6.67 

0.68 

7.28 

3.60 

1.79 

0.56 

()) 
N 
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j;J1~1.:j 4.11 'tl.:j~tl~~m)1J'V11.:jLPlil'll'tl..:J'II'tl·nJ~~'tltl"1llJ"1l'WnNL'V1Yn,J~1'WPl~1'W;j 2537 - 2548 

'tl-l A1.h~n'tl1J'V11'1 LPli:J 

~ 
PI'l1~'DU (%) 

'!l'fl'lLL~'1~1:::L'I,1tI1~ (%) 

Lt!h (%) 

~1P1'l1~1~U (kcallkg.) 

, 

'IJ • • 

11 2536 - 2549 tJ 2542 - 2549 

I ..J .. I .. ,.. r 
Pl1 LilfttJLlJ'tl1L"ll'Wj;J S. D. Pi1Lil~tJLtl'tlfLoDW';- S.D. 

51.68 4.79 51.34 5.52 

37.78 4.07 39.45 4.28 

10.42 3.05 8.74 2.36 

1,473.16 248.60 1,583.99 253.39 

._ 1I 0 .... .., 

LL~~..:J'V1lJ1 : ~'l1J1'llJ'II'tll;l~"'l1n~1'Wmm~~nm1lJ~~'tl1'" nl.:jL'V1'YilJ~1'WPl~, 2542 - 2551 

-n'l-l Ltl~fLoD'W~ t1'fl~f1J/UB Lflfi LU'flfLoDUtJ1 

~1:::~1J PI'l1~ L~'fl~U 'flU n. 'V11'1 mtl1l1'Vi'll'fl'l 

95% ~ft~'tltl11 2536 - 2549 
'IJ 

46.24% - 56.44% tI'fl~f1J 

34.96% - 43.94% tI'fl~f1J 

6.26% - 11.21 % tI'tl~f1J 

1,619.65 - 2,088.33 UBLflfi 

Pi1~u11ul.jj' 

lum11~tI 

51 .68 

37 .78 

10.42 

1,705.57 

Q:) 
w 

nkam
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4. ,,_ ~ ..,... ... 4. ~ 
4.4 eJ~ n1'i'l LFl'3"1~'VIlJ"n.n run1"JUJL VI 'UVlLn 1Pl"ll'U 

m~~5LI"lr1~it.rhJ1NiJLYl'IJ~Ln~;'lJ1~'tl1n1nh'~Lij'IJ 2% l~LLfi m~~LI"lr1~im~Yl~1'!t~ 
LLt'l~mnLI"l~1~if;l1~~~mnN"'1J'tl~ UNFCCC L~'tlLmtJ1JL;itJ1JFl'l1~LLf;ln"h~~Ln~;'IJ .,r~~t'IJ 

-~ ..,... ... ... ~ ... 
4.4.1 lJ'i~1run1"Jf~LVI'UVlLnIPl"ll'U1Pl1~VI'lH!l"llteHI Rachel 

m~~ LPln~it.Ih.nru.n1'1liJL Yl'IJ;t.ln1JU~r.ftJ~t'l1tJ'tl£h~ L"l1t.l 'tl~ rl1.h~n'tl1J~t'leJ'tltJ .. 
. J' >-

Yl1~mtJ111~LLt'l~Yl1~Ll"liJ tIhJ1ru.~t'leJ'tltJ tIhnNI"l'l11,J'1l'IJ '1t'l'1 rt~~t.l mn4'tJ~~H';r'tl1,J~ .. .. 
L~mnt.ln1J~t.;nt.lm~~LI"l~1~i~1m1,J1ru.n1'1liJLYlt.l~1nm1tl~~Li1t.l~'ltJ~fi"ll'tl~ UNFCCC 

>-

f;l1~1~ 4.12 ~1~,rmL,"~'1J'tl~'tl~rltl~~n'tl1JYl1~mtJ111~"ll'tl~1,Jt'leJ'tltJ 

, 
~1 Ufl~~~V1'el 

\.,,1--1 LLfl:::m--1 

'l1Jhl 

"i'nl 

.... ..." 
"jI1"iil'U'U'YI"it!l 

., 
Un') 

"i'HJ 

, 

39.75 

11.70 

21.44 

5.42 

1.06 

6.67 

86.04 

3.60 

1.79 

8.52 

13.91 

.. 

70 

6 

2 

10 

10 

60 

2 

3 

8 

11.93 

11.00 

21.01 

4.88 

0.95 

2.67 

52.43 

3.53 

1.74 

7.84 

13.10 

LL~~~~1J1: * rt~LLtl~~"1nf;l1~1~ 4-1 Tchobanoglous, G., Theisen, H., and Vigil, S. A, 

1993: 70 



= (
99.95-65.54) xl00 

99.95 

= 34.43% 
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~1nm~nlJnl-J.;r'fll.Jf'lm~j;)m~l.Jf'lcJ'fl~"lJ'fl~nt~LYl'Yil-J~1\\rl1~~~1,rn~~LL'Jj;)~'fll-J 

nt~L YlYll-J~1\\rl~ LLf'l::~1\\~4' ~j;)1~1 YlU~1 l.Jfi cJ'fl~"lJtl~nt~L YlYll-J~1\\rl~iJtl~ rrth::ntlu"lJtl~ 

rl1flJtl\\ I.rI~1L~\\ tltln~L"'I\\ I.\\LI1l~L~\\LLf'l::if'lL~'flf1\\nj;)1~1 ilfll1~~11l1r1~ 4.13 

..1' 
Pl'l1l-J"llU (%) 

~'el~ LLii~~1~L\1~1cil (%) 

LCl1 (%) 

flI1 Pl'l1l-J 1'flU 

(kcal/kg .) 

Pl1fu'elu (%) 

1[1t~1L~U (%) 

'fl'elniDL~U (%) 

1UtI1l1L~U (%) 

eDfurJ'flf (%) 

*2544 

55.62 

35.96 

10.64 

1,677.73 

29.12 

3.28 

17.58 

2.28 

0.40 

*2545 

46.46 

1,946.35 

45.41 

5.11 

30.37 

0.67 

**2546 -2547 

62.29 

33.37 

4.34 

1,578.00 

44.70 

2.22 

46.32 

1.75 

0.67 

~1,rn~~LL'l!1l~tll-J nt~LVlYll-J~1\\P1~, 2546 . 

***2547 

43.6 

2,065.00 

46.65 

5.25 

1.00 

51.99 

34.67 

7.49 

1,816.77 

41.47 

3.97 

31.42 

1.68 

0.58 

.... ~ 0 " .... I .... _ c:aI 

** N~100J LL~\\tl1\\'l~tJf'l, 2547 (LnlJ"''l'tlm~'l\\V1 1 n.rl. 2546 - 28 l-J.rl . 2547) 



lWW'1" 4.14 .;r'el~~*'.l hJ~'1~fllmi)Lrlrl~-X'el"p;f1.h~n'elll"ll'el"~~~'flt.J'~"1!t.l 

'El",~th:;n'EllJ 

"" .. ~ 
"1 1'fl 'IJ" 1!1 

LPl1!t'fl '1l-l1 T 

m:;m'l!t 

Vl~1£'l~n 

e4'1 LLf'l:;~"''V1'El 
l-lU", LLf'l:;m", 

'llJl~ 
"" .. ~ 

"1 1'fl 'IJ 'IJ" 1!1 

LLn'l 

Lm,,:; 

., ~" ~ 
~U, 'IlLC'l'1 LLf'l:;'flU1 

T'.lJ.J 

c 

48.0 

43.5 

60.0 

55.0 

60.0 

47.8 

0.5 

4.5 

26.3 

* LU'ElfL-nUr;l (L~mh~.l1rmL~'1) 

H 

6.4 

6.0 

7.2 

6.6 

8.0 

6.0 

0.1 

0.6 

3.0 

o 

37.6 

44.0 

22.8 

31.2 

11.6 

38.0 

0.4 

4.3 

2.0 

N 

2.6 

0.3 

4.6 

10.0 

3.4 

<0 .1 

<0 .1 

0.5 

s 

0.4 

0.2 

0.15 

0.4 

0.3 

0.2 

Ash 

5.0 

6.0 

10.0 

2.5 

10.0 

4.5 

98.9 

90.5 

68.0 

. ,, 0.14 .. 

0.20 ",,' , 0.12 / 
.... ~ ,~~ ,~. 

0.01 ' 

Ash 

0.24 0.02 

0.12 ,'~ -~ 0.02 

", -}"',' ",.;,0.03 ' 

0::18 
. ,..~-

, .. ~ ,,0 ....c ~ ,""" '" .. ~ , ... , _ ~ ... ~ " ..J':; ~~'1m~~ : mTLLlJ'I'fl 'l ~·nJT~n'el1l'J~~'eltJ"ll'el ,mt'lL'V1"r'l~Wlt.lrlT~tfI~1LLt.lnnT~~mL~~LU~'eln~'elt.J"l!'1 L~~ Lt.l~~ml1nfl ~'1 L~~1~1TC1UT~L~t.lrl'1LlJTt.JllL'V1t.JlJ Ltfl It.l'V1t.l 

~'1n1~utfl~~~~31t.l1,x'fl~1t.ln~~~1T'flilt.l'V116 L~'fl'l~1n nT~~nLLfl~LU~'fln~'flt.J£'l1~1TC1tJ'flt.J£'lfl1t.JH1.jf'1~1n 
Lmfi'l~~1 : * ~tflLLUfl'l~1n~nrl'l4-4 Tchobanoglous, G. , Theisen , H. , and Vigil, S. A, 1993: 81 

ex> 
0) 

nkam
Typewritten Text
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• 
, , " 

L rh.!n nllVl ~ m 1~~'l1ru'l L rh.!'eN I"lth::;n 'flU ~~ cJ'tl fJVll!.:J n ~U ";.:J~ ~ '" fJ n L t)'\.l 'Yi ~'l ~ ~ n 
'" 

'" ...... ..j """ ", ,'" ".J 1"!'I LL~::;~'l1'tl'\.l'\.lYl1fJ L'\.l'tl.:J~1n 11l'fl.:J ~"jjL'J~'l'\.l'l'\.l ~'\.lm1fJ'flfJ~~'lfJ LL(;lL'\.l'tl.:J~'ln "n'tl~~Yl1'JU1'J~ "'Lu'\.l 
'" 

L U'tl fL :n'\.l(;]L~~ fJ"n'tl.:J LL~ fI ::1),") ~~ Ln ~~'l n ~ ~ cJ'fl fJ~.:JVI ~ CiI ~ iJ 'Yi ~ 'l ~ ~ n LL~ ::;t1l'l1'tl Q'\.lYl16L U'\.l 

.... 1 ~ ,0 _ " 0 • I'!: no'" .J _ J' "" ~ .. " • 
'tl.:J~u1::;n'tlU ~::; L~'\.l1~'l'Yi~'lru'l ~'\.lm1~'l'\.l'Jruu1~'lrum"jj"jj'JI1'l'YiYlLnCil"n'\.l CiI.:J'\.l'\.l "'l.:JI1l'tl.:J'\.l'l~'l 

~'l'\.l'J ruL ~'tlU fu ~ ~ ~'J'\.l"n'tl.:J LL~~::;fi'l ~ 1 mJ ri'tl'\.l~'l11l ~'l'\.l'J ru~'lm~'lruri'l"Jl~ Ln CiI;'\.l 

.1--' .... 1 .J !'I "' ..... 
(;1111.:J 4.15 m1u1Ufil'l'tl.:Jfilu1::;n'flU"n'tl.:Jfi'l(;lYlLu'\.lt1l11'tl'\.lYl1fJ 

pnfu't)u (%) 

LlJLCiI'tL"lU (%) 

't)'t)n~L"lU (%) 

LULUl'tL"lU (%) 

oDflLv-J't)f (%) 

41.47 

3.97 

31.42 

1.68 

0.58 

• 

10.91 

0.99 

4.83 

0.04 

0.07 

30 .56 

2.98 

26.59 

1.64 

0.51 
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11l1r1,:j 4.16 ~1'IJ(nU'VI1 tlJ~ tlJL~n~"lJ'e:l,:jfl11~'l.!'Vi16 , 

... ~111~,)l.!L~~ uj'fl 
u,1V1un LJ..Jft LtI'flfL.;il.!Pl L~ft 

fi111l ... Ll.!LI1l1L"'ll.!L'Vhnu 1 , 
'fl:::l1ltm (g) (1) (Ll11tJu,1l-lUn) (2) (3) = (2) / (1) 

(4) = (3) /0 .12 

Fnfu'fll.! (%) 12.01 30.56 2.54 21.70 

LlIL~1L~l.! (%) 1.01 2.98 2.95 25.21 

'fl'fln;L"'ll.! (%) 16.00 26.59 1.66 14.20 

Ll.!LI1l1L"'ll.! (%) 14.01 1.64 0.12 1.00 

ift Ll'l'flf (%) 32.06 0.51 0.02 

, 
LL 'VI~"l~Wl : (2) 1il1nlW1r1,:j 4.15 

'"I1nn11~1'IJ'lnlL'lJ11l1r1,:j'"l:::1~~11l1'Vl1,:jLfllil'1lIMlJ~cJ'e:lt.l 1~LLri C21.70H25.21014.20N ~,:jtlfu 

H'Ltl'l.! C 22H 250 14N 

2. 
• ". ... .J_X • 
fll1'IJ'lClJ01'1llJL'Vll.!'VlLO®'1l'IJ~1n011t.1'flt.lfl~1t.1 

n11~1l.!'l ClJmlJ1 111 1n 1'1l~ Ln 111'"11 n 011tl'el t.I fl~ 1 t.I LLUU 1ffi'el n~ L'"I'IJ'"I:::LLfl (;),:j 1 'lJfl1J11 .. 
.,r'lLtl'1l'el,:j CaHbOcN d LL~:::mlJ1j;)1n1"ll.,r,:j'VIlJl11'"1:::1.h:::Ln'IJ'"I1nfllJn11 4.3 tI11Wi1'V1'IJl11fl~lJ~~1'IJ 
1~ lJ~cJ'elt.l~fl1lJ11C1tl'fltJfl~1tJ'Vl1,:j:n'lfl1'YiLn(;ltl{jmm'eltl1~fl~\!mr L~'e:l,:j'"l1nilfll'l1~~'lJlJ1n 
Lnl.!'Yi'el1~c.J~lJ1nClJm'el n1'1l~L'Vl'IJ (CH 4) LL~:::n1'1lfll1fu'el'IJ1(;l'el'fln1'1l~(C02) 

..J 
fllJ011'Vl 4.3 

(
4a - b - 2c - 3d) 

CaHbOcNd + 4 H20 

(
4a + b - 2c - 3d) (4a - b + 2c + 3d) 

-+ 8 CH4 + 8 CO 2 + dNH3 

J , 'I ~ " 
LlJ'flLL'Vl'IJfll1 a = 22, b = 25, C = 14 LL~::: N = 1 £'1"1 bl.!fl~n11 '"I:::b~ 

C22H2S014N + 8H20 -+ 10.2SCH4 + 11.75C02 + NH3 ... .. ..... .. (4.4) 

~1'V1,rnt~L~n~ 527.0 144.0 164.0 517.0 17.0 , 

fOl1 Specific Weights '1l'el,:jn1'1lilL'Vl'IJLL~:::ri1'1lfll1f1J'el'IJ1{;)'e:l'fln1'1l~ ilfOl1 0.0448 LL~::: 
.1"" "'..J 3 • IV ..J ... IV 

0.1235 u'fl'IJ1111J1'e:l~n1J1f11n 'lj;) (Ib / ft ) mlJ~11111J 'Vl 0 'el,:jf'l1L'1l~L"llt.lfl fll'l1~I11'IJU11t.11nlP1 1 atm 
... 

(Tchobanoglous, G. LL~:::fllClJ:::, 1993) LL~::: ,j1wt!mL~,:j"lJ'fl,:j\l~cJ'fltJ 31.42 tl'fl'IJ~ ('"Iln1J11r1,:j 

4.12) 



'" .... 
n'l"ll~L'VI'W = 

(164.0)(31.42) 
-----'-----'--- = 
(527.0)(0.0448Ib/ft3) 

218.25 ft3 ~ STP 

(517.0)(31.42) ----:..---=--=-----=--- = 
(527.0)(0.1235Ib/ft3) 

249.58 fe ~ STP 

= 
218.25 ft3+249.58 ft3 

31.421b 

= 14.89 fe / Ib 
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~'lJf;i't1 ~:;ihB-~rlturi1"lli1L'VI'IJ~c;1L{j'IJ 6.95 ~nU1fl1n~(;1 (ft3) ~'t1m~1ru"l~tJ't1£J~ 
'IJ' ".1 

(thHru .~ . ) 

80.00 

70.00 

60.00 

50.00 

40.00 

30.00 

20.00 

10.00 

0.00 

.... tI.~tl1tf'1 'UJ 111tl'lOJw/lwfu::rrwru) 

~tI.rh ~I'i~~tlU 1 ntMJw/lU!fU(rrwfU) 

-ik-ti.I'iUlHI1fl'l'UJ mfl\1M1mf1!l~ JBIC(rrwfU) 

-l*- !Uh~I'i~~tlU mffl1M1rnI1!I~ JBIC(rrwfU) 

. S--

2548 2549 2550 2551 2552 2553 2554 2555 2556 2557 

p.q ..J ... J' ~ ..J q~ I 

~1npJ 4. 9 Lil'IJm~1run'l"ll~L 'VI'IJ'VI Ln c;1"Jl'IJ'VI~~~ c;1~1n~~ tJtl£J'VIlJ,:m~u1 'lJiJ'IJ'lJ1 L"ll'IJ 

m~1rul.J~tJ't1tJ~lJ~n~u1'IJ;j 2548 Lvhnu A ~'IJ ~~,r'IJ ml.J1ruri1"lli1L'VI'IJ~LLt'l~~1'IJ~tJ'll't1~tJ 
'IJ 'IJ 

2548 Lnc;1~1nn'l~tl'el£J~~1£Jtl£h~t'l~\l~ru"Jltl~1JtJ:; A ~'IJ ~1~:;Lnc;1ri1"llilL'VI'IJ;'lJi~~l.Jc;1L'Vh1c;1 
~~,r'IJ m~1ruri1"lliJL'VI'lJ1'IJil 2548 - 2550 ~:;ilrhL'vhn'IJ"Jl't1~LL!9l~:;~~l.JlJ~n~u L~'t1~~1n 1-if • 

~1niJn'l~~1Lil'IJLf'lNn'l~ COM 1'IJ"Jl'd~ 1 0 tJLLm~iln'l~lJ~n~u ~~~:;Lnc;1~1n~~ 

tJ'el£J~tl'eltJt'l~1tJl~W'dL'vh,r'IJ l~LLfi LflIm1~1~ m:;c;11lt LL~:;1UhJ ~~,r'IJ mru.~2 ~~~Lf'l~1:;'If 
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U'hnrurl1"l!;:j L 'V1'U~ Ln (;1~'l mJ~ eJ'el £]~ rJ'el £] ~ ~n £] 1~W'J L 'Yh,!'U ~.:I ~'tl.:l ~ 'l'U'J ruL ~'elU fu ~ (;1 t'l'l'U'1I 'tl.:l 
'IJ 

LL(;]~~fi'l (111 'VI~ri'el'U\n 1u~'l'U'l ru'VI'ltfhJ'lruri'l"l!~Ln (;1~'U , 

I " " 
LU'tlfL enuj;fL~ftm1-l"'~ ~ l~fleJ'elti LU'elfLenuj;fu'l'\.nln LL'IX-l1J'el~ 

tNP;)U1~n'elU 
\I 

, 
(~'ln(1111'l~ 4.13) 

- ......... I Q' 

fl11'flUVl1£]1'1t1'fltl£'l~1t1 L1'l 

mfu'flu (%) 41.47 17.41 

LrJ1rn1L~'U (%) 3.97 1.71 

'fl'eln~L~U (%) 31.42 19.79 

lu1(111L'"l'U (%) 1.68 0.48 

i~LW'elf (%) 0.58 0.31 

1. ~'l'U'lruL~~'1I'el.:lfi'l~LL(;]~~®'l ~'lnWl1'l.:l 4 .17 ~'l2J'l1C1'\l'l~'l~'l'U'lru'VI'lL~~'1I'tl.:l 

fi1!1J(;]'l.:l1 L(;1£] n 'l'VI 'Urn ~ ~~~~'l'U1 ~~(111'V1'l.:l LIi1;:j1~ili~L ~'tlfLiI'U'tl.:l ,",U1~n'tlU 

(11'l1'l.:l 4 .18 ~'l'U'l ru'VI'l L2J~ L~L~ n~"ll'fl.:l~'l1:S'U'Yi16~rJ'el£]~~'lm~ • 
I 

J1",un1~~ 
~rnt'l'l'U1~~ ~'fl 

LU'elfLen'Uj;f 1~~ 
fi1[;1 

(1rntlJ1",Un) (2) 
lu1[;11L'"l'ULvhnu 1 • 'el::;[;1'el~ (g) (1) (3)=(2)/(1) 

(4) = (3) 1 0.03 

mfu'fl'U (%) 12.01 17.41 1.45 48.33 

lrJ1(;11L~'U (%) 1.01 1.71 1.69 56.33 

'fl'eln;L~'W (%) 16.00 19.79 1.24 41 .33 

Lu1[;11L'"l'W (%) 14.01 0.48 0.03 1.00 

i~LW'elf (%) 32.06 0.31 0.01 

~'lnm1~'l'U'lru1'UWl1'l.:l~~1~~(111'V1'l.:lLI"l;:j"ll'tl.:l~~eJ'tl£] 1~LLri C4833H56.33041 .33N ~.:IUfu 

H'LtI'U C 48H560 41 N 

2. 
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m 1~'l'IJ'lNUhJ') ~ ~n'l"ll~ Ln "''"11 n m ~rJ'tl £J fl ~'l£J LL 1J1J Wtl'tl n; L'"I 'IJ'"I:;LLfl ",,:j 1 'lJfl ~ '1 
" , ~ 

i'l hJ'JJ'tl,:j CaHb OcNd LL~:;uh.J'l~1n'l"lli,:jVl'-JC;)'"I:;'I.h:;Li1'IJ'"I'lnfl'-J m'l 4.3 LC;)£J ri'lVl'IJc;)fl'-J'-J~ 3'l'IJ 

1 ~ ~ ~ cJ'tl £J~ fl'l '-J'l1t1 rJ'tl £J fl ~ 'l £J'Vl'l,:j~'l111fj Ln c;)un m£J 'l'tl rJ'l,:j fl '-J\!~nr L ~'tl,:j'"l'l nij r1'l'l'-J~'IJ'-J'l n 

Ln'IJfj'tll~t:-J~~.tiNm'tl n'l"ll;jL'Vl'IJ (CH,,) LL~:;n'l"llr1'lf1J'tl'IJ~'tl'tlnl"llr;) (C02) 

(
4a - b - 2c - 3d) 

CaHbOcNd + 4 H20 

(
4a + b - 2c - 3d) (4a - b + 2c + 3d) 

--+ 8 CH4 + 8 CO 2 + dNH3 

.., , 1 ~ " L'-J'tlLL'Vl'IJr1'l a = 48, b = 56, C = 41 LLfi:; N = 1 fi,:j 'lJfl'-Jm'l '"I:; ~c;) 

C4sHs6041N + 6.38H 20 --+ 20.38CH4 + 27.63C0 2 + NH3 .... .. ... (4 .5) 
~ 

,J'lVl,j'n L'-JLfi~~ 1,958.48 114.84 326.08 1,215.72 17.0 

fli'l Specific Weights 'JJ'tl,:jn'l"ll~L'Vl'IJLL~:;n'l"llr1'lf1J'tl'IJ1{;)'tl'tlnl"llr;) ijfli'l 0.0448 LLfi:; 

• 1 .. , .... 1 3 0 IV ..J ... .... 
0.1235 U'tl'IJc;)~'tl~n1J'lp!n"'l~ (Ib 1ft) ~'l'-Jfi'lC;)1J 'Vl 0 'tl,:jP!'lL"llfiL"ll£Jfl r1'l'l'-JC;)'lJ1J11mmp! 1 atm 

(Tchobanoglous, G . LL~:;r1N:;, 1993) LL~:; ~'lVl,j'mL~,:j'JJ'tl,:j~ficJ'tl£J~'IJ'Vl1tJ~rJ'tl£Jfl~'l£J~'l£J 
25.60 U'tl'IJr;) ('"I'lnm'l'l,:j 4.12) 

= 
(326.08)(25.60) , 

-~--..;.....;:..-~-- = 95.12 ft3 ~ STP 
(1,958.48)(0.0448Ib/ft3 ) 

(1,215.72)(25.60) -----'----'---- = 
(1,958.48)(0.1235Ib/ft3 ) 

128.67 ft3 ~ STP 

= 
95.12 ft3 +128.67 ft3 

25.601b 

= 8.74ft
3

/1b 

,r'IJ~'tl '"I:;~m'-J'lNn'l"ll~L'Vl'IJ~{;)Lij'\J 3.72 ~n1J'lp!n~~ (ft
3

) ~'tl~~cJ'tl£J~'\J'Vl1tJ~rJ'tl£J 
fl~'l£J~'l£J 1 U'tl'IJr;) (Ib) '"I'lnm1~'l'IJ'lNfl'l'-J'l1mLflc;),:jm'-J'lNn'l"ll;jL'Vl'IJ~Ln{;);'\JlrJl~,:jru 4.10 

" 



tlhnNilLYl'u 

(ft11J flU JJ.) 

80.00 

70.00 ,,"-uo 

60.00 L 

6208 
50.00 

40.00 

30.00 <:1 .01:1 

~fI. 1'IUlHI1fI'l1lJ 1 iitnnTlJ/l'IUi'fU(fI'wfU) 

~t1.m~I'N~~U 1 ntnnflJll'lwfu(.rwrU) 

59.48 60.21 
u~'24---S3 AO 

57.60 

-- 61 .02 60.97 
"''''' 

59.48 58·78 

29.29 29.86 
25.59 24.93 25.93 -..... " ..---- -20.00 '>'7.65-----28 71 2668 
25.59 24.93 

21.58 

...-ti.1'IUlHI1fI'l1lJ n1fl'l1l'1mmrn~ JBIC(.rwru) 

~t1.lh~1'I~~nu mf'n"'mmrltl~ JBIC(.rwrU) 

65.98 67.22 68.47 
64.73 

60.95 60.87 60.78 60.79 

30.45 31 .04 31 .62 32.2;-

- .... - -B 

266Z 2663 28.59 26~ 

10.00 --~----------------~.----------

0.00 I I I 1 1 1 I 

2548 2549 2550 2551 2552 2553 2554 2555 2556 2557 

.r.!!: ..,.... ...a ... J IV .. 

4.4.2 1J'1~1Wn1'li~L 'VI\J'VILn~'lI\J~1 ~'\II~mnw'r1'l1'!l~ UNFCCC 
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mnJ~:;Lih.\1.rhnrunl"l!~L'Vl'IJ~Ln~1Ol1nlJt'leJ'eltJ~~JmmJ ru ~~l-Jl1,mt'lU~t'leJ'eltJ 
'el."'fl..ll-J~I~I"lIl-J 1Ol . ~:;L~~L'V111 LLt'l:;~t'll-Jl1~nt'lul-Jt'leJ'eltJ 'el . riILLYl~LL~'IJ 1Ol . 'lJ1"l11.l~l-J 1.tlhh:;LihJ(;lIl-J 

." .is 

Tool Methodology ~'el~ UNFCCC l'IJi'Jif'el Tool to determine methane emission avoided 

from dumping solid waste disposal site ~~Lil'IJ~finI1L~'el1.h:;d1'IJnl"l!iJL'V1'IJ~Ln~~'lJlOlln~t'l 
," 

eJ'eltJ~~~l'IJ~ql-Jl1~nmJ~t'leJ'eltJ'l-J"jj'IJ t~tJm1~1'IJ'Jru,"h BEcH4,SWDS,y (tC02e) i'IJLil'IJ~fi 

~1'IJ'JruLLUU Multi-Phase Model ~iJ~'IJ~I'IJl-JllOlln First Order Decay Model (FOD) ~~IOl:; 
~1Ol11rull"l'JIl-JLL(;ln(;h~"jj'el~,jIOl{tJ1;h~1~~~f1~'elnl~tJ'eltJ~t'lltJ L-n'IJ "jjU~"lI'el~lJt'leJ'eltJ i(;l11n11 

, ..Y .J - ..... ..J , 1. '"' • ~ .1 
tJ'tltJ~t'lltJ (Decay Rates; k) lN~lN'J'IJ"jj'el~~11'tl'IJ'V11tJ'V1~1l-J11t:ltJ'tltJ~t'lltJ t;j LLt'l:;lJ1l-Jlru~t'lw'tltJ 

.J.! I ~ ~ ~ D" 1. '"' tv 1 'V1'V1~l'IJLL(;lt'l:;1J 'V1~'lJml-Jlrun1"l!l-JL'Vl'IJ~1l-J11t:l~,1.l ~~~ll.l 4.11 LLt'l:; 4.12 

~'J'tltJl~ n11~1'IJ'J ru1.rM -ifif'ell-Jt'lml-J1 rul-J t'l eJ'el tJ~ 11~ n t'lUIOlI n~ t'll-J 11~ n t'lU 'tl. Yl'IJl-J ~111"l1l-J ".. . 
1Ol.~:;L=B~L'V111 Ld'tl~LI"l~I:;iml-Jlrul-Jt'leJ'eltJlOllni(;ll1nI1Ln~l-J~eJ'tltJ 1 nt~nfl-JIJi'elI"l'IJ~'el1''IJ t~tJ .. .. 
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y 

BEcH4,SWDS,y = <p. (1 - t) . GWPCH4 • (1 - OX) . ~~ . F· DOC f • MCF· I· I Wj,x 

x=l 
. DOC

j 
• e -kr(Y-x) . (1 - e -kj) 

.. 
Ll-J'fl BEcH4.SWDS.y= 

<p 

f 

GWPCH4 

ox 

F 

DOCr 

MCF 

~.x 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

(tC0
2
e) 

fIl1fil'J1l-J~nrJf'fl~'1J'fl~LL1J1J~1fl'fl~ (model) i:lfll1 0.9 

% -J • ~ no...J ~ ".., ~ , .. 'j' _ ... , 
\'i(;l\'i'J'IJ'1J'fl~u~l-J1rum"l!l-JLYl'IJYlr.l1Jr.ll-J bC;)Ll-J'fl bl-Jl-J ~Nm~ l-Jfl1 

.!"l .., .1 ~ ~ ,.. .J 6' 

Lu'IJ 0 L'IJ'fl~"'l1nu~:;LYlI"I bYlti bl-Jl-Jn!)Vll-J1mntI'Jn1Jn1~r.lu~'J'Jl-J 

o ..... -l_J' ~ 
LLfl :;Yl1fl1 tI m"l! l-J L Yl'IJYl Ln (;'I'1I'IJ"'l1nn1 ~~~ nfl1J 

fIl1~ntll11Yivh 1 "'Ln '" tfln1'fl'IJ'1Itl~;j L Yl'IJ ~ rl1 LiI'IJ 21 L l11"IJ'fl~ 

n1'11 fil1 futl'IJ LC;)'fltl n L "l! ~ 1J11l-J.;J'fl PI nfl~ 1 'IJ~'lJfin1ruLL~n 

if"'l{tI~~~fllJi'fln1~tltln~Lc;)t L"ll'IJ ~~tl n filfll-J'1ItI:;1 'IJ"ll'J~ m~ • 

... 
VI~l-J~~nflU ~~i'IJ~~i:lrl1 0.1 

o %-J .~ no ... .J_ 
UNFCCC mVl'IJc;)\'i(;l\'i'J'IJ'1Jtl~u~l-J11J1m1"l!l-JLYl'IJYlLn"''''l1nn1~ 

tl'fltl~fl1mL1J1JhJH''fltln~L'''l'IJ iJrl1 0 .5 

UN FCCC ihVl'IJ'" ~"'~'J'IJ"IJ'fl~fil1fu'fl'\Jii'IJYl1tf~~1l-J1~ntl'fltl 
~fl1t1 (DOC) Ltn"'iJfIl1 0 .5 

Methane Correction Factor LLfl:;L~'fl~"'l1~ru1"'l1nd'fl'IJL'1JLLfl:; 

fIl1~n1V1'IJc;)1~'IJ UNFCCC Methodology n1V1'IJ(;'I1"'iJfIl1 0 .5 

(Semi - Aerebic Managed 

1 'IJ~'J'fltl1~m~~1'IJ'Jru L~LLri ihEl-J1 ru~~nfl1JLfllMil1\l11~ 1 '\Ju 

2552 ~"'Ltl'IJ 357.803lJi'IJ 
... . 

~ (;l~'J'IJ'1J'fl~ rnfu'fl'IJii'IJYl16 (tf'lm11V1in) ~~ 1l-J1~ntltltl~fl1t1 

'1I'fl~Ll"lm1V11~ i:lfll1 15% ("'l1nm~1~ 3.4) 



x 

y 

= 

= 

= 
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t1~~'l~'Jrurnf1J'tl~L,",1~(;11~LLri tI~ 1 

n~~'l~'Jrutl'hnrun'l"1liJLVl~ 1~LLri tl~1 L~'tl,:j~'ln ~'l~'Jru~'ln 

Lfli'lffi'l"''l~~lJ,:jn~1JL~tI 2552 

B ECH4,SWDS,y = 16 
0.9' (1 - 0) . 21 . (1 - 0.1) . -·0.5·0.5· 0.5· 

12 

Ii=l' 357,803 . 0.15 . e-O.4 .(1-1) • (1 - e- O.4 ) 

BEcH4,SWDS,y = 50,211.39 tC02e t'IJtI 2552 

... 0 0, ~".~ no... -I_.x 
~'ln~'J'tlm,:jm~,",'l'IJ'Jru ~~~~.m'l~ 3.1 ~(;1LL~(Munnrum"1l~L 'Vl'IJVl Ln (;1'1l'IJIiI'lmflit!'tl'l"''l~ 

..J!'1' , ~ ... :;:. " 0 • ~ rJI'" ..J _ .x .1 -I!'1' .. 
Vl~,:jn~1J ~'lJ1J 2552 (;1,:j'IJ'IJ ''''In(;l'tl,:jm~f'l'l'IJ'Jruu1~'lrum''1l~LVl'IJVlLn(;1''l1'IJ~'ln~~~'tltJVl~,:jn~1JIiI,:j 

~'tl,:jiJm~~'l~'Jrulil'ln~~eJ'tlmL~~~"]jil(;1 L~'tl,:jlil'ln .-l'll1i'JLLtl1"1l'tl,:j~~eJ'tltJ~'l,:j11lJ L 'Vhn~ L-ri~ 

i(;1~'J'IJ"lI'tl,:j'tl,:jl'1tl~~n'tl1JLL~~~'llij(;1 'ti(;11'lm1tl'tltJ~~'ltJ i(;1~'J'IJ,",'lf1J'tl'IJ~'lJVl1-tl '1~'1 Lij~@i~ liI'ln 

m1~'l'IJ'Jru(;),:jn~'l'J ~'l~'l1rl~ttlm~'ll.1.ln'l"1liJL Vl'IJ~Ln (;1~~~'ln~~~'tltJ~ lJ,:j n~1Jt 'lJtI 2552 1~ (;),:j 
m1'l,:j 4.19 LL~~Mtlm~'ll.1.ln'l"1liJLVl~~Ln(;1;'IJ~,:j"'~(;1t~1~tJ~L'J~'l 20 il1~'lJ1tl 4.11 LL~~ . .. 
4 .12 

m1'l,:j 4.19 m~'ll.1.ln'l"1liJLVl'IJ~Ln"';'lJIiI'lnm1~'l'IJ'Jru(Jl'l~",trmnruev1"l1'tl,:j UNFCCC "lI'tl,:j~~ .. 
~'tltJ~lJ,:jn~1Jt'IJ",~~lf,:jn~1J 'tl.Vi~~~'l1f'l'l~ i12552 • 

Ltlt1fL;U!nLU 
o " 

" m~,J1l.1.ln1"lfi1L'VluYh;;l1I;ulu 2552 
'tl-lFlth~n'tltJ~fHJt1U ~~tJ'tlU~-l'l-l~11I .. " (tC02e) 

(91n!n111-l 4.10) 

WLL~:::e.Jfl(;1Jlru.,r1il1nW 6.67 755.21 

m::: 111 Tlf 11.70 8,074.07 

LP\1f'tl1'1-11j' c1n e.J~W 39.75 50,211.39 
0 

~-l'Vlt1 5.42 2,244.18 

o 

LL"'~,:jV1~'l: ~'l'IJ'Jrulil'ln Tool Methodology "lI'tl,:j UNFCCC L'IJ,r'J;!'tl Tool to determine 

methane emission avoided from dumping solid waste disposal site 0 ;!'tl~~ 

'llil", LL~ ~m~'l ru~ ~ ~tl tJ"lItl~ n t~ L VlVi ~"''l'IJf'l j' 
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• UflJ1Nih,il1YlU (tC02) 1 nn.l"urfu 

_________ .l[~_1C!1jh~l!'_"J~g,~).....J§~ ____ . ___ _ 

----_._------_ .. - -_._-------------------

t
~ .-.----.--~.-~-.----- .. ---.---------
._----..---------------_._----------------------

• UflJ1Nih,il1YlU (tC02) 1 nn.l"wiu 

--.iu;iJ1Nm,WYlU (tC02) JBIC 

r-----___ I--IIHII-.--fi-·-------·------------------ --.------ ---------.. -.---

. t-__ t-IlIt--...... I--iIIl1I-----.. ------------. ---.-.----.. --. -----.. ----.. --.. ------.-.-- ----.---

" 
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~1n,1.I4 , 11 u,t'\::; 4, 12 d~h.!n~TrjLLM1,:jtIh.J1rufh"1lihV1'\J~::;~l_J~1nl.!t'\eJ'iltl~,:jLLI11t12548 

LiI'\J~'\Jl_J1 ~1t""ml_J1~ri1"11i1LV1'\J~'il,:j'VI~l-J~,:jnmJ 'il .'Yi'\Jl_Ji'l'WI"l1l_J L~'il~~1~ru1~1n'tilJl~1m~Ln(;l 
.1 ..J ... <;> .." ,.., 'I 1.1 ' • ~ .. aI ..J 0 ~ !:"'I 

'_Jt'\~'iltlV1 1 n ~t'\ml_JlJl'ilI"l'\JlJl'il'J'\J ~'\J1 4 , 11 i'l,:jn'J11J~l_J1rum"1l'_JLV1'\JV11"l1'\J'JruL~ L'\JlJl1~1~ 4 .19 
~ ~ ~ 



nJ 4.13 
" 

• :jfimnJr.:Lil"IJ1/I1~ UNFCCC 

• :jfimnJr.:Lil"IJ1/I1~ Y1~~~ (nml~1 ) 

m~mu;hlliiL'VI"IJ ~~1nJr.:Lil"IJ1/I1~ ~~~ (nml~2) 
(.1"IJ .\J .~:),,/ ' 

700.00 

--
500.00 

300.00 

100.00 

JBIC 
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JBIC 

"i1nlU 4 .13 ~UrJ1 1fin11U1:::Li1'Wri1"11nL'Vl'\'U?11~'Vl~'lfD Rachel nm~1ruri1"11nL'Vl'W~\l 

nrJ1n11U1:::Li1'Wm~1fi'lJ'fl\l UNFCCC U1:::~1ru 2 Lyh ~1'-"'fum~1ruri1"l1nL'Vl'W~Lnl?l~'W"i1nn11 
, ., , 

;'I'~"i11ru1"i1 nt'l11~'W'Vl1tJl'1\l,-",~ I?lYl eJ\l nf'iU (tlm.)'W ~f'i1t'l ~ n) 

, ., 
LL~::: WU\l/ti1\l m:::~n/LU~'fln,-",'fltl LLf'i:::~'W1 ~I?lLU'W 72.61 % 'lJtl\llJ~~tltll'1\l,-",~1?l y'hl~nm~1ru 

I I .., I 

~\lnrJ1mruYl 2 ~"i11ru1t'l11~'W'Vl1tJYlU'fltlt'lf'i1t11~~1myh'l1'W ~1'-"'fulJf'i~tltl~'W'Vl1tJYlU'fltlt'lf'i1t1 
, ., 

1~~1t1U1:::n'flU~')tI lu1~ L~'lf'fl1,-",11 n1:::m'lf LLf'i:::~\l'Vltl ~I?l LU'W 63,54 % 'lJtl\l~f'i ~'fltll'1\l,-",~1?l 
" ., 

'Wtln"i1nU n11U1:::Li1'Wm~1ruri1"l1nL'Vl'W1?11~'Vl~'lfD'lJtl\l Rachel nrh~\lnrJ1 n11U1:::Li1'W 

ri1"l1nL'Vl'W1?11~ Methodology 'lJ'fl\l UNFCCC Lti'fl\l"i1n nrl,)1~LLl?1n~h\l1'Wu"ir.rtl~h\l1 ~\ld 

., , 

Lnl?l ri1"l1n L'Vl'Wl'1\l,-",~1?l Lyh hl?1f'i'fl I?l n11U'fltlt'lf'i1t1 ;\lhJ1~ rl1,-",'W1?l1:::tI:::L,)f'i1 LLj;] n11U1::: Li1'W~htl1fi 
I .., .., I 

'lJ'fl\l UNFCCC LU'Wn11U1:::Li1'WYlrl1,-",'W1?l1:::tI:::L,)f'i1t;l\lLLj;]t12548 - 2571 Lyh'l1'W ;\lLU'W-ri')\l 20 n 
" ., 

LL1n'lJtl\l n11eJ\l n~UYlnn11Utltlt'lf'i1t1~1nYlt'l I?l LL~:::f'i I?l~\l m~1:::tI:::L ,)f'i1 LLj;]~f'i ~tltl'l1'Wt'l1~11tl . " ,., 
Utltlt'lf'i1t11~\l 50 n LLj;]m~1ruri1"11,-",~\l"i1n 20 th:::i.i'fltlf'i\l ~\liJJw1~1~1'W')rul'WYlU 
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m11h:;Li1ut1'hJ'lrun'l"J!ilL'VlUm~'Vl~~~ iJm11111JLLnl"l'l~'l>!l1"''l~'Vl~~~ L~'t.W~'ln 
;r'el~~~1'J1J1'J~l-.n lJ'hJfl'l~'l1(l\nl-.n Hi.~fJ"'N ~>!I,r"IJ ~>!I~tl>!liJm11111JLLnf01'lL~tl1 '" 

'II 

~'el(;1iOl~'el>!lrl1Jd'el"IJ1"l11un11~'lu'Jru u'elnr.nn~ .;r'ell-J~"l1'el>!l111:;L'VlPlhJi1n11r:l1J1'J~~dj"IJ1:;1J1J 'Vi'l 
'II 

1 ",.;r'ell;J~ 1 ulJi'J LL111111'l>!l11l-Jf0111J ~>!I~'lLtl"IJtll'el>!l H l"I'l~'J 1111 "IJ~-W>!l~'el ~>!I~:;i1 f01'J'l~LL"'nl11'l>!lrl1Jrh 

"l1'el>!l111:;L'VlPll 'VltJ ~>!I~~ 1"'Ln(;1iOl'J'l~iOl~'l(;1 Lf01~'elulJl 

1un1ru,m1~Lf011'l:;t.1m~'lrum"J!iJL'VlU"''l~~~mnru,,]''l1'tl>!l UNFCCC 1~ri'l~U(;)f01'l'ei"'l1 

n11tl'eltJfl~'ltJ"l1'tNl;J~~'elmLl11~:;"]jil(;) (k) Ltluf01'l~HL(;)tJfl'ln~ ~>!IiJLL U'J L,J~~'l"l:;ilf01'l,J'eltJn~'l"l1'tl>!l 

1h:;L'VlPll'VltJ ("]j'l~ , 2552) ~>!Il"I'l k "l1'el\l111:;L'VlPll'VltJtY>!Ill-JiJm1ri'l~"IJ(;1H LL~:;'el~1:;~~'l\lm1~n~ 

~>!I,rU m111:r:;Li1un'l"lli1L'VIUm~~~mnru"]"l1'tl>!l UNFCCC rl1J rl'l"J!iJL'VI\I~Ln"';"IJ"I1>!1 'tl1"1"1:;iJ 

, , 
n11L"I1qj L~1J L"'''l1'el>!lLL1JiOl~~tJ'Vi1 1 "'Ln (;)m1tl'eltJ~~1tJl~ L;'J Li1'el L ~tJ1J rl1Jl1:r:;L'Vl PlVl il'el1 m PI~U1'J 

n11111:;Li1\1m~'lrun1"J!iJL'Vl\lm~'VI~~~mfim1111:;Li1u~1"11nm1~1U'Jru"l1n 

'tl>!l~111:;n'el1J'Vl1>!1LiOlil"l1'tl>!l~~~'eltJ 1~LLfi iOl1ru'elU lelL(;11L"IU 'tl'eln~L"IU LL~:;1"IJL"'1L"IU ~~\I"I1n,ru 
'II 

~>!IU'l ~1~ LiOl 11 :;t.1L tlUfl '" 1 ~ L~ n ~"l1'el>!l ~ ~ ~'el tJ "l1'tl>!l U 1:;L 'VI Pll'Vl tJ LL~ :;"11 n rh~ ~1 1'J"I L tl"IJ~ ~ m i34' tJ 
'II • 'II 

cv ~ I IV ~.ocC I &Ii 'I t,lq ...... ~ ~ q .JCIto.x ~ 
"l1'el>!l~m'lJ"lJn11rln~m>!l1 (M"lJU "I>!IiOl1(;1'J'l"l:;~f01'J'l~ bn~LiOlmn1Ju1~'lrum"J!~L'VIU'VILn"''Il\l''lN 

, 
~'lnn~'lmru1:;Li1\1m~'lrun1"J!iJL'VlUm~~~mnru"]"l1'el>!l UNFCCC Lil'tl>!l"l'ln Lil\lrh 

I I IJ IJ 
.... '1 1/. I ... '" 1· I ..... I - 1/ _........ 11/. I'" ... I 

~'l"'13'l'IJ~'ln~'Vl b'llu 1:;L~U'VI'J u 'IJ'eln"l1num:ru:r:;L~"IJ"''JtJ'Jfi"IJ (;1u:r:;Ll-J"IJ"I1 n'el>!l iOlu:r:;n'tl'lJ 

'VI'l>!lmtJfl'lfj'll'el>!l~~~'eltJ 1~LLfi LPI~m~'l:r n:r:;Ci\1~ 1'lJl~ ~>!I'Vl'tl hJl~~"I'l:rru'l"l'ln'el>!l~111:;n'el1J 
'II 

" iOl'J'l~LLlnnl11'l>!lrlum~~n~ru:;LL~:;n:r:;1J'Jum:r~~1n ~>!I-WU m:r11:r:;Li1"IJ1n1~~~mnru']"l1'el>!l 

UNFCCC ~>!I'el'l"lLn(;)f01'J'l~flI~'l(;1LiOl~'elul~~'lnn~'l ~>!If01'J'l~iOl~'l(;)LflI~'tlU~"I:;~>!I~~l11'tlm~'lru 

flI1f'lJ'el'IJLflI1~ "'~ ~1'IJ'Jrul~ LLl11 ~~ 1n'el1JLL 'VIu~1~11J"I'l n m :r"lJ'ltJ iOl'lf1J'tlULM~ '" hJ;url1JflI'lf'lJ'elu 

Lfli 1~ '" ~ ~'l 'IJ'J ru l~"lJL 'el nfl'l:rl1 :r:;n 'el1J LiOl:i'\l m 1 LLl11; Url 'lJm~'l rurl'l"llil L 'VI"IJ~~ (;) ~>!Il~~ Ln (;1 "I'l n 

"'1'J"Irj(;1"11>!1 



98 

~imnN.,r~Lvl1,r'\.l LL~~f"l'.l12-Jf"l~1~Lf"l~'tl'\.lL'\.l~fim~tJ~~Lij'\.l(;l12-J~imnN.,r"1l'tl-l UNFCCC 1~iJ 

eJ~I'l'tlm~~1Lil'\.lLf'W,:jm~ COM L~'tl,:j~1n eJ~(;l'tltJLL'Vl'W~1~ftJ~~;'\.lntJeJ~m~(;l~'.l~1'~1~L'Vl1,r'W 

4.5 eJ~ n1'i1 LFI'i1::~tR ~1 curl'1"11 Fl1~t1'2l \J 1 ~'2l'2l n 1"11 ~ Vlu~'2l!l ~t1'i'i!l1 n1 AI. \J 
" 

n'iWAnH1~1~ 1 

~1nmnLf'l~~im2-J1run1"JliJL'Vl'Wm2-J~imnN.,r"1l'tl,:j UNFCCC L'WtU 4 .11 LL~~ 4 .12 

.~ no ... ..J .... .t ~", ~, 0... ~ 
~~'Vl~tJlJ~~1Nm"li2-JL'Vl'\.l'VlLn~'il'W~1n~~2-J~-ln~tJ ~'WLL(;l~~lJ LL(;l~1nmj"'1L'\.l'\.lm~~-ln~tJ"1l'tl,:j • 

II' " '" '" 

~~2-J~,:jn~tJ~,:j 2 LL~,:j ~,:jl~Ci2-J~1Lil'\.lm~~,:jLLl'lil 2548 LiI'W~'W2-J1 ;,:j~'\.l ial-liJj1£J~~L~£J'" • 

~~tJtJm~ntJn2-Jn1"JlL~'tl~12-J1eJ~(;ln~~LL~1yjYh"1l'tl-l~q2-J~,:jn~tJ2.J~tJ'tltlL'\.l11~,U'\.l 

'tl~L'\.li'\.l(;l'tl'\.lmn1,:jLLeJ'W ;,:j,r'\.ln1'1f~Lii~~1n2.J~tJ'tltJ~~,:jn~tJ1'\.ltl VU'i.2548 - 2551 ~~'JmeJ1 
Vh~1t1L~t1j~tJtJ Flare 

• ~~2-J~'m~tJ~~tJ'tltl'tl.n1LL·'NLL~'\.l ~ . '\Jf'l~U:2-J 

~1nn1~~1Lil'\.l,:j1'\.l~~2-J~-ln~tJ2-J~ tJ'tl t1'tl . n1LL 'Vi-lLL~'\.l 1~mJ-l m~~1L il'\.lmj~,:jn~tJ . .. 
'tl'tlmiJ'\.l 3 ~~t1~ tJ'\.l~'\.l~ 200 11 ~12-J1~t1ffi,:jftJ2.J~tJ'tltl~~~~,:jn~tJ1~u~~2-J1N 10 11 LL~L'\.l 
11~~U'\.l1Jitl(;l~1Lil'\.lmj~,:jn~tJL'\.l~~t1~~ 1 ~,:j~'tl,:jftJ2-J~tJ'tltl~-lLLI'l11 'Vi.flI.2548 - 2551 LL~~n1"Jl . " 

, ~ 

n1"Jl~1n~q2-J~,:jn~tJ LL~1~iJm~'.l1-lLLeJ'\.l~'.ltJn2-Jn1"JlLYi'tleJ~(;lm~LL~1yjvhL'\.l'tl'\.l1f'l(;l ;,:j'\l''\.l L'\.l 
~, ~ 

n1j~4't1n~,:j n1~'\.l~L"'i3'2-JiJmjj~'U'UeJ~(;lnj:;LL~lyjYh~-lLL~;j 2552 LL~:;iJmj~1Lil'Wn1jeJ~(;l 
~ ~ 

nj:;LL~1yjyh~,:jj:;tJ:;~'W (10 il) 1~LLri 1] 2552 - 2561 LL~:;~~tJ:;tl1'.l (2011) 1~LLri 112552-2571 
~ 

'W'tln~1nn 1~vhmnLf'l~:;if'l'J12-J'fl'tl'\.l1~'.l (Sensitivity Analysis) ~1'WtJj~~'Vlfifl1'VimjntJn2-J 

n1"JlL'\.l·JI'J-l 60 - 80% (UNFCCC, 2008) ~tJm~vl1LmtJtJL~tJtJntJtJ~~~'Vlfifl1'VimjntJn2-J 

n1"Jl 70% L~'tl~Lf'l~~if'l'J12-JLL(;lnI'l1-l"1l'tl,:jm2-J1Nn1"Jlf'l1f'U'tl'\.l1~'tl'tln1"Jl'" L'\.lmrll~nM'1~ 1, 2 

LL~~ 'Vl1,:jL~'tln ~1~ftJnjru,l1'W l~;:jn1i3Lf'l~:;i Sensitivity L~'tl,:j~1n LiI'Wmj~1n1"JliJL'Vl'\.l~ 

Liic;);'Wm2-J1Nn1"JliJL'Vl'\.l~Lii~;'W~1nmjtl'tltJ~~1tJ"1l'tl.:j2.J~tJ'tlm~",:j~2-J(;l LL~'.l~12-J1~N 21 LVl1'1l'tl,:j 

f'l1f'U'tl'W 1~'tl'tl n 1"Jl "'L ~tJtJ L vl1 
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2552 2561 
0-

1J~~mmp\L(;)tJ'1.,j;:jm~4'(;)m~ (Lt.J1~\I) L(;)mLU\l~:;tJ:;L'J~1m1~1Lijtm1nl'tlndj'-l 2 mru'1Ji'LLr1 

'" .... ~ cal.. 0 0 p'" ..J~.t I 

~:;tJ :;tf'-l LL~:;~:;tJ:;m'J ""\I'l.l'l.ln ~ru 31'l.l iii \I LU'-lm ~1il1'l.l'J ru LL"ItJ'-l'1 m"1l ~ L 'Vl'l.l 'Vl Ln """II '-llin n m1tJ 'tl tJ 

~~1tJ"lJ'tl\l~~tJ'tltJ-vr\l'VI~",,~ruri1Jf"I1Pi'ntJ1l1Yf~1L"'Ln"" L~n~'tl'-l"lJ'tl\l;:jL'Vl'l.l (GWP) ~\I;:jf"l1LU'-l 21 

L"'1"lJ'tl\lfOl1f1J'tl'l.lL""'tl'tlnL"1I(;\ m~~ IPCC rl1'V1'l.l(;)L-J 

~LIil~1:;im~1ru~~tJ'tltJIiI1ni(;l~1m~Ln",~~tJ't1tJ 1 nL~nf~(;]'t1fOl'l.l(;]'tl~'-l L'-lU 2552 ;:jm~1ru~~ 
.I..J~ "., .... r;: "'." - X 
~'tltJ'Vl~\ln~1J 4.2 ~'1'l.l(;l'-l LL~:;~lJ~~1rum"1l~L'Vl'l.lLn"'''lJ'l.l 8,875.17 tCH4 I yr. LLfl(;)\lm~ 

I 

~1'-l'JruLtrL'l.lfl~m~ 4.4 

fl~m~ 4.4 

m~1ru C02e ~tl~'tltJ~1J11mmp\ (tC02e/yr) = 
LL'Vl 'l.lf"l 1 

• r;: ..J. I' , 
lJ1~1ru C02e 'VllJ~'tltJ~1J11mmp\ (tC02e/yr) = 8,875.17 (tCH/yr) x 21 

m~1ru C02e ~tl~'tltJ~1J~~mmp\ (tC02e/yr) = 186,378.57 (tC02e/yr) 
.... ~ " ... _ • .1' .J 
""\I'l.l'l.l m"1l~L'Vl'-l'VlLn(;)"II'-l1il1nm1~\ln~1J'Vl'VI~~~\lnmJ 'tl.Yi'-l~fl'1~1il1~ • 

rl1J~'J~'VI1'tlm~"'m~L""11i1:;;:jmnJ~'t1tJn1"11;:jL'Vl'l.l 186,378.57 tC02e 

ltl 4.14 LLfl (;)\lm~1run1"11 lil'1f1J't1'-l'1.",,'t1'tl n L"1I (;\L VltJ1JL "''1~tl~'t1tJ~1J~1tJ1mp\L '-lmru,3'1'-l 
0- 0-

"II't1\1'V1~~~,m~m;\I 2 LL~\lL'l.l~:;tJ:;tf'l.lLL~:;~:;tJ:;m'J 



4.5.2 

llhI1111 CO2 ;:\1.lIi'afJ 

(ti',1Jti1J 

5.00 

4.00 

3.00 

2.00 

1.00 

0.00 

• 111;J1t1J C02 ~tlM!J (ti'1/\l'1n111i\1/\~~!J 1 nnJf1w1'U) 

1I 111;J1t1J C02 ~tlM!J (n111'11K111nl'!l1J~ JBIC) 
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1J11mmPl vh1~tI'hnrum1U~'tltJn1"l1~1f1J'fl~1C9l'tltln1"l1~~~~nJ(;lflC9lfl~~1nm'ril3'l'tJ L~'fl~~1n 
~m1~!;j11N1U1:;~'Vlfil11'Yi"lJ'fl~ Flare ~ 50 LU'flfL~~lJ1 LLfI:;~fI!;j1nm1L~n1~~li11~n1"l1ilL'Vl~ 
• I...J ~. I ,~ • I .,. ... ~ ~....... 0 ~", % 0 ~ '.:"i' " 
LufltJ~~u'fl~ ~~lu"lJ'fl~m"l1m11J'tl~~(;l'fl'fln ~"l1C9l"l1~~t.JfI'Vl1 ~~linl"lnt'.J111'Yi'Vl1 ~~ Lfln1'tl~flC9lfl~ 

, 
~'d'flth~m1~1~'dru1~·n;f'fl~fI~1n~~~tJ~nfl1J 'tl . 'Yi~~~11r11~ ~.~:;L;~L'Vl11 Lij'fl 

~Lrl11:;im~1N~fI~'fltJ~1mr~11m1LnC9l~fI~'fltJ 1 iiLflnf~~'flrl~~'tltj~ 1~il 2552 ~m~1ru~fI 
.1 ...J :r "., ..... ~ .,.... ....t ~ _ 0 ~ " .... 

H'tltJ'VlH~nfl1J 4.2 fl1~~~ LLfI:;~u1~1run1"l1~L'Vl~LnC9l'1l~ 8,875.17 tCH4 / yr IoVltJm~~C9l L~~ 

u1:;~'VlfiI11'Yim11'd1J1'd~n1"l1 70% 

_ ~8760 ( ) GWPCH4 
PEflare,y - L..h=l TMRG,h X 1 -llflare,h X 1000 .. . . . .......... (3.2) 

L~'fl PEflare,y = m~1Nn1"l1r11f1J'fl~1(1l'fl'fln1"l1~u~'flt'.J~1n1:;1J1J Flare 1~iJ~ 
y (tC02e) 

TMRG,h = 'f1(Jl11m11~fI"lJ'fl~~'dfl'1l'fl~ilL.,,~1~rh"l1~L~~'fl~~1~i'dt~~ 
(kg/h) ~1~11C1~1~'JN1~~~~m1 3 .3 

h 



o 
'Vl1~1tJ 

llflare,h = 

101 

, 

u~:;~'Vlfi.n1""'''1J't.l.:) Flare l'W-D'JUN h Ll?1tJ UNFCCC 

Methodology LL~:;r.nnm~~'t.lum)..JL~1"1J't.l,:)LI'1Nm~rh'VI'W1?11"" 

i1rh 50% 

~1'W'Jru'tlI11~1m~1'V1~"lIt).:)iJL'Vl'W~L'VI~'t.l~.:) (TMRG,h) ~1)..J1~();;1'W'Jrul~~1n~)..Jm~ 3.3 

TMRG,h = FVRG,h X fvCH4,RG,h X PCH4,n .. ... .......... (3.3) 

= 

fv = CH4,RG,h 

PCH4,n = 

, " , 
'tl111~1m~1'V1~L~.:)m)..J1111~"1J't.l.:)n1"l1~L'VI~t)l1.:) (dry basis) ~nnu 

un~l'W-f'JL)..J.:) h (m
3
.th) ~1'W'Jru~1n~)..Jm~ 4.5 

ll?1~'J'Wm)..J1mn1"l1i1L'Vl'Wl'Wn1"l1~L'VI~'t.l~.:) (dry basis) 1'W 

-f'JLlJ':) (57.6% 'VIffi 0.58) Ltl'Wr11~rjI?11~~1.:)~1nLI'1Nm~ 

LN1vHh~1"l11L'Vl'J:; 
In....J .. I - 3 

1'1'J1)..J'VI'W1LL'W'W"1J't.l.:)m"ll)..JL'Vl'W'Vl~.n1'J:;lJnl11 (0.716 kg/m ) 

57.6% "1Jt),:)fh"ll~'J.n1"'" LL~:; h ~'t.l 8,760 -f'JL)..J.:) (1 il i1~1'W'J'W 8,760 -f'JL)..J.:) ) Ll?1tJm)..J1run1"l1 

.001 .,J_X ,.,J .1_ 3 
)..JL'Vl'W'VlLnI?1"1J'W 8,875.17 tCH4 / yr LL~:;1'1'J1)..J'VI'W1LL'W'W'Vl~.n1'J:;lJnl11 0.72 kg/m (UNFCCC, 

2007) 

, " 
m)..J1111~"1J't.l.:)n1"l1~L'VI~'t.l~,:) (FVRG h) , 

= 

= 

= 

8,875,17 tCH4 / yr 

0.72 kg/m3 

3 
12,381,653.25 m /yr 

~1nn1"l1iJL'Vl'W ~I?1LiI'W 57.6% "1J't.l.:)n1"l1~'J.n1"'" ~.:),r'W lhiJn1"l1iJL'Vl'W 8,875.17 tCH 4 / yr 

.... 3.oo1.......~ 3 .J. I ~-'VI1't.l 12,381,653.25 m /yr ~:;)..Jm"ll"ll'J.n1""'lJ~)..J11111 21,495,952.78 m /yr LLfl:;'VllJ~:;lO'l'Vlfi.n1"'" 

m~nU1'J)..Jn1"l1 70% ~:;1~ 15,047,166.95 m
3
/yr 

m3 kg 
- 15,047,166.95 - x 0.58 x 0.72 -3 

yr m 



PEflare,y 

PEflare,y 

kgCH4 
= 6,205,684.61-=---:;. 

yr 

= 6,205,684.61 kgCH4 x (1 - 0.50) x ..E:.-
yr 1000 

= 65,159.69 tC0 2 e /yr 
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'" ~ '" .. ..J _ J' .. 0 '" 'i' 0 0 1 'i' .J .. 
IM"H!"H! n1"l!l-JL'Vl"H!'VlLnl1l'll"H!'\.nmJm"'l111 ~l1Itlm1"H!1l-J1Le.J1'Vl1fl1tl "H!1~tIti Flare ~l1Itl'Vll-J 

U1~~'Vlfi/11'rm111':1t1~l-Jn1"l! 70% "'l~Ufl'e)tJn1"l!f"I1ftl'fl"H!LI1I'fl'flnL"l!c;lL~tltlLVh 65, 160 ~"H! 

f"I1ftl'fl"H!'fl'flnL"l!c;lLYltltlLVh (tC02e) 1"H!1I 2552 LLLJi'hhJiJm11':1t1~l-JLLfl~Le.J1~1fl1tl"'l~iJm1 

U~~tln1"l!f"I1ro'fl"H!'fl~nL"l!c;lL~tltlL'th 186,379 tC02e "'l~L~"H!L~~1 m1~t1~l-Jn1"l!iJL'Vl"H!l-J1Le.J1 

~1fl1tl"'l~"lbtlfl(;ln11Ufl'fltln1"l!L1'fl"H!n1~"'ln L~ 65% 

• I • ~ .. .. ~ ~.. .. ,..J.1'.J 1 .. .J .. 
1lJ 4 .15 LLlIll1l~lJ1l-J1rum"l!f"I11t1'fl"H! ~11I~~n ~"l!(;1L'VltltlL'Vl1'VllJfl~tlfitl11tJ1mfll "H!mru'Vll-J 
~ ~ 

'" '" m11':1t1~l-Jl-J1Le.J1~1fl1tl1"H!1~tIti Flare 'II'fl~~~l-Jlf~nfltl~~ 2 LL'\.~~1"H!1~tl~l"H! (1 011) LLfl~1~tl~ 

tJ1'J(201l) 

1U 4.15 
~ 

1RlnalC02 ;\tJlifllJ 
(;1\111'1.1 co ... ) 

1.60 

1.20 

0.80 

0.40 

0.00 

• tihnruC02 ~lJMJ[J (~~1'1n1'Iii"'~~!J 1 nnJ~w1\'\) 

~ tihnru C02 ~lJMJ[J (n111'11"'n1,cl1lfl~ JBIC) 
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4.5 .3 
• ..a 

n'iCUVl 2 

1. 'W tI"1Nn1~u.fl:;"II1tJ'tl'em'W'tl m:;'lJ'lJn1~t.J~P1m:;u.~ 1 ylYh t~tJn1~ Hrh'll~ L 'VI'W"'I:;"ll'ltJ"r1 ",u. 'VI'W~1'tl 

fl~tI'hnrun1~t.J~P1n~:;LL~ 1 yj~1"11'tl~ n1~1 yj~1~1tJt.J~ ~LL vi~tJ~:;L 'VI Pll 'VItJ (nyjt.J.) ~iln1~ 1..jj'ri1'W~'W 

LLfl:;fh'llfi~~l-J"ll1 ~ L il'WL ~'tl L Yi ~~ tc;, tJ ~'ll-J;~"'I :;LnC'l n1 ~tJ ~'tl tJ n1'll 1"11 f'lJ'tl'W 1", 'tl'tl n 1'll ~l-J1 n n~1 n11 

t.J~~n1:;u.~1yj~1"'11nn1"ll~'l1l1Yi LLfl:;1.'Wn1n{tJ~1~rh~'W~~l-Jl-J~31\\1.~ tJ~:;~."fi1l1Yi"ll'tl-:l 
Ll"1i'tl-:lt.J~P1m:;u.~1yj~1H~ 45.5 LtJ'tlfLon'Wl'1 P11l-Jin'M'ru:;n1~~1LU'W~~-:ln1~t.J~P1n~:;u.~1yj~1 

'II'tl-:l~~l-Jl!-:lnfl'lJ~1'll1L'VI'l:; (UNFCCC. 2006) LLfl:;1~LI"1~1:;trml-J1Nn1'll1"11fu'tl\\1"''tl'tlnl'll~ 
Ln"'~'IJ"'I1nn1ru1n1'll~~l-Jl!-:lnfl'lJ"IItJ:;hJt.J~P1m:;u.~1yj~1 Yi'lJ~1 ml-J1Nn1'll 

,. '1 '1 .....J. I ' -J .......1 '1"" 
1"11ro'tl\\ ~~'tl'tln ~'llC'l"'ufl'tltJ~'lJ~~mn1P1fl"'fl~"'I1nmNJ'1'IJLLfl:;mN'VI1 ~1l-J1~mL~"'~rh ~"''''-:lltJ 

4 .16 

J 
Ll-J'tl 

~LM1:;trml-J1N\!fl~'tltJ"'I1n'trlJl~1n1~LnC9l\!fl~'tltJ 1 iit~n;:-l-J(;]'tlI"1'IJ(;]'tl1''W 1.'lJU 2552 ~ml-J1N\!fl 
.1 .J!'f "., .... r:: no... .. oX ~ _. 1. " .. 
~'tltJ'VI~~nfl'lJ 4.2 fl1'WlJl\\ LLfl:;l-Ju~l-J1Nn1'lll-JL'V1'WLn~"II\\ 8.875.17 tCH4 / yr WltJn1~'WC9l ~l-J 

tJ~:;~'V1fi1l1Yin1~n'lJnl-Jn1'll 70% LLfl:;iltJ~:;~'VIfi1l1Yi"ll'tl-:l LI"11'tl~ t.J~P1n~:;LL'~1 yj~1 45.5% 

, m~1rum'::~1~Yh~-lvn-J~~c.J~[J1LJ\ X 3.6 (GJ/MWh) 
m~1run1'!1~~'N1UYiL-ih'l::1J1J (GJ/yr) = _..l _ 

U'l::~VJfimWilfl'l LI'1'lfl-l~n'l 

"'I1nt.Jfln1~ll-J1l1'M'nrYi'lJ~1 n1'll~'l1l1Yi 1 m3 ~1l-J1~{)t.J~P1n~:;u.~1yj~11~ 1.2 kWh u.~:; 

= 

= 

mm\J\1rhll'il'lI11'Yi (~) X1.2 

1000 

15,047,166.95 (~) x1.2 

1000 
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18,056.58 MWh x3.6 (GJ/MWh) 
= 

0.46 

= 142,865.23 GJ/yr 

.1..1 ... ..I" ••• ~ no... ..I" ~ 
LIJ~£Jkl"fl~~~'lkl'Yl L ''l1:;1313 (GJ/yr) kl'llJ'lI"l'lkl'JN~'lIJnnNmenlJ L'Ylkl'YlL 'II'l1:;1313 ~kl 

~oJ'J£J tCH/yr ~£Jm1~'l1~'J£J 0.037GJ/m
3
CH4 (IPCC, 2006) LL~:;I"l'J'llJ~kl'lLLoJkl'll~~n'len 

... ~ 3 ... 
lJL'Ylkl 7.168 x 10 tCH 4 1 m CH4 (IPCC, 2006) (;l~fllJm13 . 5 

m~.nrun1'!!iiLVlU~L;J11::UU (tCH4 /yr) 
tIhnruYi«~,nu~ L;J11:UU (G J / yr ) 

142,865.23 GJ/yr 

, 
. ~ no... ..." IJ1lJ'lNm'!llJL'Ylkl'YlL'II'l1:;1313 (tCH/yr) = 2,767.72 tCH/yr 

LLtJ~~ Lilkl~oJ'J£Jf'iklf'1'lf13~klL(;l'fl~ n LenC;)L~£J13L 'Vh (tC02e) ~£Jm1~Nrhp\ nJ1'l"flVi'lL ~Ln (;l L~n1'flkl 

'II'flkl~L'Ylkl (GWPCH4) L'Vhn13 21 L'th~J~~;henrnflJ'f)klL(;l~'flnL'!lC;) ~~fllJn'l1 3.6 

, . ~ ..... ... " = u1lJ'lNmenlJL'Vlkl'YlL'II'l1:;1313 (tCH/yr) x GWP CH4 

Baseline Emission ~'lnm~t.J~[Jlm:;Ll.flL.,.lVh (tC02elyr) = 2,767.72 (tCH/yr) x 21 

Baseline Emission ~'lnm~t.J~[Jln1:;Ll.fl1vl~'l (tC02e1yr) = 58,122.21 tC02e/yr 

cv ~ ." .. .J .... .t .... 0 tV <i' 0 0., ~_ .J. 
(;l~kl'l.l m'!llJL 'Yl'l.l'VlLn(;l'll'l.l~'lnlJm~ (;l ~(;l£Jn'l~'I.l'llJ'lLt.J'l'Yl'l~'l£J ~kl~:;1313 Flare W1£J'YllJ 

tJ1:;~'YlfiJ1'l"flm1n13nlJn'len 70% ~:;tJ~'fl£Jn'lenf'1'lfu'fl'l.lL(;l~'fln1'!lc;)L~£J13L'th 58,122 f'ikl 

f'1'lf13~kl'fl'fln Lenc;)L ~£J13L 'Vh (tC02e) L kliJ 2552 LLLJI 'h hJ~m~n13~'JlJLL~:;Lt.J'lVi'l~'l£J~:;~m1 
tJ~'fl£Jn'lenl"l'lf13'flkl~~n1enC;)Ll1£J13L 'Vh 186,379 tC02e ~:;L'i~kl1~~'l m~1'J131'JlJn'len~L'VlkllJ'lLc.J'l 

Vi'l~'l£J~:;'ll'J£J~(;lm~~~£Jn'len~'fl'l.lm:;~nL~ 69% 



UfIl1N::02 ~\.Iti1l!l 
(ti1Uaru C02e) 

1.60 

120 

0.80 

0.40 

0.00 
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• tl'hntuC02 ~tltWtJ (tlI1lTln''l1Iii'''Vlt-kltJ 1 nnJI'IW-lu) 

. ~ .ltl ' ~ lJnl1tu C02." flf)tJ (n111'11 "'n11tu1Jfl~ JBIC) 

1 nn.lflwr)'W 154,887.20 188,369.69 

JBIC 

JBIC 

160,431 .25 195,251 .59 

157,65~.23 
.. 

191,810.64: . . 

339,871 .58 414,202.18 

354,922.26 432,671.68 

1. m1~'1LU'WLflNm11:;tJ:;~\J ilfl'd'1l-JLLj;)mh,:j'1l'tl,:juhnrun'1'l!fI'1fu'tl'W1~'tl'tln1'l!~ 

U~'tltJ~U11tJ'1mP\Lu~tJ'WLLUtN1'W-rl'd,:j 5 - 15% Lri'flLmtJUL~tJuriUU1:;~'VIfiflTrm'11 

1'dU1'Jl-Jn'1'l! 70% 
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2. m~~1L~\!LrW~m~~~tI~m'l iJrl'l1~LLfJln[;h~"1I'tl~m~1ru.ri1"11r11fu'tl\!1Cil'tl'fln1"11c;f~ 

tl~'fltl~'lJ~~tllmPlLtl~mdLLtl~N1'kl·lb~ 5 - 22% Ld'tlLmtl'lJLVltl'lJri'lJtl~~~YlfiJl1'Yim1 
~'l'lJn~ril"11 70% 

.1' do ..l.1 ~ - "" -, lJfl'fltl'.l'lJ~~tllmPlYllJ~~~YlfiJl1'Yinl~1'l'lJnlJm"1l 60% LLfl~ 65% ~rI'l1~LL~n~1\1 

tl~:;~1ru. 8% LLfl~ 2% mlJ~1~'lJ LLtJlhJiJrl'l1~LL~ntJl1\1~tl~~~YlfiJl1'Yim1n'lJ~'llJ 

ri1"11 75 - 80% 

4. L~'flLmtl'lJL ~tI'lJmlJ1ruri1"11rl1f'lJ'fl\!1Cil'fl'fln 1"11c;l~tl~'fltl~'lJ1~tl1mPl 'Yi'lJ~1 n~Nl1'kl 
.J~ ,_ ... ov .. _ ..l... J' _ ~ I ' ..I 
YI ~~~nl~~'l'lJn~~~'flm~"Cilmm1"11~LYI\!YlLnCil"1l\! .,:;~n1;rlJfl'fltllJ1nYl~Cil ~'fl\lfl\l~1 • 
.. _..I 0.. _ ~, • I' .J _..l 0 

rI'fl n~ru.YI 1 mm.J1Y11fl1t1m"1l~LYI\!YI\ln'tl'kllJfl'tltl¥'J'lJ~~tl1mPl LLfl:; n~ru.YI 2 n1~\!1 

ri1"11iJLYI\!~1j:J~~n~~LL~1vlYh ~1~~1~'lJ 

o ... 'i' ~ ov .,J 'I !'I'" .,J" 
m~Cil1L\!'kl~rl~,m1~nfl ~nm~'YiOO.J\!1Y1~~'tl1Cil ~'kl'fl\!1rl~ (COM) LlJ\!Yl1\1Lfl'tlnYl~ 

~1L~'kl;hm1~fl~eI\lnfl'lJ"1ItI~~1~1nl~1LU'kln1~1~ ~\lL\!m~"11ru.1rl1fu'tl\!Lrl1~fJl1~"1nn1~ • 
" ~1L~'klm~flCilm1tl~'fltlri1"11L1'tl'kln1~.,n 1 0 U ~1\!'l'kl 1 rlf\l (1~~1~1~(1tJl'tliqjqj1m1"lJ1t1 

Lrl~~fJl1~~ n) .,~.yh L ~iJ11t11~"1nm~"1I1mrl~~~~\I~'tlLtl'klm~~\lL~1~ Lrl ~\lm1j:J~ fJl1 vlYh LCilti L-if 

no _ ~ '1"_ ",' .t If" 'I 
m"lllJL YI'kl"1n~~~t:-.I\lnfl'lJ ~~LnCil rl'l1lJl"llJ fll1~'tl m~fl\l'VJ\!~1n"11'klLLfl~ ~Cil j:Jfl~'tl'lJLL YI\!m~fl\l'VJ'kl ~ 'kl 

~~tI~L'lfl1~i\!fl\l LLfl~1\!n1~~r.rtl~1W3Lrl~1~"hij~lrunl"11r11f'lJ'fl\!1Cil'fl'fln1"11~~1~1~(1flCilfl\l1~ 
0-

LCiltlm~,j,1n1"ll"ln~fl~eI\lnfl'lJ1tlj:J~fJln~~LL~1yJfh L\!tJ 2552 - 2561 (~~tI~i\!) ~1~in'l'!tru.~ • 

tJi'l'tl ri1\1 m ~~1 \!'l ru~l flllf'lJ'fl 'klLrl ~~ fJl1~ -if.;r'fl~fl"l n~fl ~ eI\I n fl'lJ 'tl. 'Yi'kl~ ~1 ~rlllJ .. . 
., . ~:;L:n~LYll1 L~'tl~Lfll~1:;'lfmlJ1ru\!fleJ'fltl"1n'tl~11m~LnCil\lfleJ'fltl 1 ntflnflJtJl'tlfll\!tJl'fl.r\! L \!U 

-.I'!: .I.J:r "... .....I'!: "'.... _.t L 2552 lJlJ1~1ru.\!flt:-.l'fltlYlt:-.l\lnfl'lJ 4.2 fll'kl~'kl LLfl~~lJ~lJlrum"1l~LYI\!LnCil"1l\! 8,875.17 tCH4 Ciltl 

n1~'klCil1 ~iJtl~:;~YlfiJll'Vml~~'l'lJ~'l~nl"11 70% LCiltliJtl1~~YlfiJll'Vml~Lj:Jlv'i1flltJ"1I'tl\l Flare 50% 

...l... ~ •• I."'.,J" ..... .,J_.I --
LLfl~LM'fl\lj:JflfJln:i'~LL~ ~lnntl~'fl Caterpillar 3516LE "1I\!lCil 1 L~n:;'l~111 YllJlJ:i':;~YlfiJll'Yi 

45.5% 
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o 'I ... ~..1 , ..I. I ...... .,. 
r.l1nm~r1'l'W'Jru~'l.ln~rul"lmt'l'Vl 1 LL~::: 2 YfU'J'l 'VllJ~:::I1l'V1fiJ1'l'Vim~~'Ju~'J~m"l! 70% ~::; 

'" , 
ihR~'lPl~n'l"l!~'JJ1'l'Vi 15,047,166.95 m3 'W'elnr.nn~~Lr11'el--lc.J~Plm:::LLI1l1Yh"1'l"ll'W'l(;l 1 MW ~~--l 

iJn'l"li~'JJ1'l'Viil'el'WL;)'l ~~:::UtJ 700 m 3 Ihr ",~,r'W~:::t'l'l~'l~~ ~'l'W'Jru~'lm~'lrun'l"li;hJ1'l'Vi~ L;)'l 

1" 3........ 0 'I 3 
~:::UtJ Vl 6,132,000 m LL~::;~m"l!L~~'elLc.JTvn~'ltJ ~'W~::;tJtJ Flare 8,915,166 m 

~'ln~~m~ 3.7 - 3.18 

I 
dI 

L~~ 

= 

= 

= 

ERy = BEy - PEy 

m~'lrur1'lfu't)'W1Vl't)'t)n1"li~~~Vl~~~'t)n (tC02e;yr) 

m~'lru,",'lftJ~'W1Vl'el'eln1"l!~~1Jti't)tJL~'t)hjiJL~Nn'l~~'t)n 

(tC02e/yr) ~'l'W'Jru~'lnl1l~m~ 3.8 

m~'lrur1'lfu't)'W1Vl't)'t)n 1"li ~1Jti't) tJ~'l n m~1.n m:::LL11l1 yj~'l1 'W 

Lr1~~m~I?l't)tJ (tC02e;yr) ~'l'W'Jru~'lnl1l~m~ 3.18 

(3.7) 

4.5.4.1 n1'iiA1\J'JN Baseline Emission (BEy) 

BEy = (MDproject,y - MDBL,y) x GWPCH4 + (ELLFG,y x CEFe1ec,BL,y) + 
(ETLFG,y X CEFther,BL,y) .. ...... .... .. .. .. (3 .8) 

M D project,y = 

MDBL,y = 

GWPCH4 = 

ELLFG,y = 

CEF elec,BL,y = 

m~'lrur1'lfu't)'W1Vl'el'eln1"li~~1Jti't)tJL~'t)iJLM~m~~~n (tCH 4) 

0 

r1'l'W'Jru~'lnt'l~m~ 3.13 

m~'lruiJL 'V1'W~r1'J~~:::~n';h~'ltJ ~~t1 L~'el1~iJLr1N m~ (tCH 4) LL~ 
" 

1J~:::L'V1f'11'V1tJ1~i1n!J~~'ltJ~u~~ul"'L~~~i1m~~tJ~~LL~:::Lc.J'l 
0-

";'l~'ltJn'l"l!iJL'V1'W "'~U'W~--lilPl'lLtI'W 0 tCH 4 

Fi'l~ntJJ1'l'Vi";'l1"'LnVlL~n~'el'W"ll't)--ln'l"l!ilL'V1'W (21 tC0 2el tCH 4) m~ 

;)'t)ri'l~'WVll 'W~'Wfim'ruLLm 

m~'lrun~:::LLt'l1yj~'lt'l'Vlfi~(:,j~Pl~'lnn'l"li"ll'el--l~~~ll'~n~u~:::~~'l~t1 , , 

2552 (MWh) 

fOl'J'l~ L ;)~"1l't)~n'l"l! fOl'lru't)'lJ1Vl'el't)n 1"11 ~~Lb 'Vl'lJm1c.J~ Plm:::Lb11l1 yj~'l 

1Jn~ iJPl'l 0.5289 ri'l~'W(;1 ~tJm~'Vii--l--l'l'W'Vl(;1LL 'V1'lJLL~:::'t)'lJfmf , 
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ETLFG,y = tIh.J 'l run 'l1'~ ~ j;] 'YHr--1 ,n'Wf'l'Jll.J ~'fl'W"I'l n n'l''l!lI'fl--1V1 ~ l.J ~--1 n ~1J , 
<-

1'~VI'h--1t1 (TJ) 'l'W--1'l'W~{tJil n'lVl'WVlfll.Jl.J~3'l'W'lru~iln'l1'~~j;] 

'Yur--1--1'l'Wf'l'Jll.J~'fl'W ~--1tl''W~--1ilrhdj'W 0 T J 

CEF " .,. r ~ ~ ral - '" 
ther,BL,y = f'l'J'll.JL"lJl.J"lJ'fl--1n'lfJIf'l'lru'fl'W bVl'fl'fln bfJI~'YIU'YI'Wn'l1'~~j;]'Yi ~--1 --1--1 'l'W 

f'1'nl.J~'fl'Wtln~ (tC02e / T J) --1'l'W~r.rtJ~'l-nfll.Jl.J~3'l'W~'l l~iln'l1'~'l 

MDproject,y MDflared,y + MDelectricity,y + MDthermal,y + MDPL,y 

MDflared,y = 
• I"! ... al 0 'I' 0 

u1'l.Jlrul.JL'YI'W'YI~n'YI'l~ltJ b(?)tJ1'~1J1J Flare (tCH 4) f'l1'W'Jru"l'ln 

fll.Jn'l1' 3,15 

MDelectricity,y = 
~'l'W'Jru"llnfll.Jm1' 3,16 

MDthermal,y = ml.J'l ruil L'YI 'W ~ ~ nih ~ 'l tJ~'l-n 'Wn'l 1'~ ~ j;]'Yitr--1--1'l 'Wf'l'J'll.J ~'fl 'W(tCH 4) 

LLt'i~'l 'W--1'l'W~{tJ~ n'lVl'WVlfll.Jl.J ~ 3'l'W'lrutlilm1'~ ~j;]'Yi tr--1--1'l'Wf'l')'ll.J 
<-

~'fl'W ~--1,r'W~--1ill"i'lLtI'W 0 tCH 4 

MDPL,y = ml.J'l ruil L 'YI'W~'l-D'l 'Wm 1'~--1 n 'lfJIfi1'1'l.J'J!'l ~'l 'WvI'fl 
<-

~'l'W~{tJil n'lVl'WVlfll.Jl.J~3'l'W'l '" ~ilm1''l-n 'Wn'l1'~~ L'WvI'fln'lfJI 

" fi1'1'l.J'J!'l~ ~--1,r'W~~ill"i'lLtl'W 0 tCH4 

MDflared,y = (LFGflared,y X W cH4,y x DcH4) - (PEflared,y/GWPCH4) 

.., .i"! ... al... , ~ 3 
Ll.J'fl LFGflared,y = u1'l.J'lrul.JL'YI'W'YIL''l1'~1J1J Flared 1'~VI'J'l~u 2552 (m ) 

W CH4,y = 

= 

2552 

(m
3 

CH4 / m
3 

LFG) ~"I'l1'rul"11m'flnfl'wtl1'~n'fl1Jtf'l1'--1n'l1''iI'fl~m1' 

~~ j;] n1'~LLfll yj.yh"l'lnVl~ l.J ~--1 n~1J~1'1'J!'lL 'YI'J~ ill"i'l L vI'ln1J 0.576 , 
3 3 

m CH 4 / m LFG 
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PEfiared,y = 

"Tool the determine project emissions from flaring gases 

containing methane" ~1~')ru"l1mUJn'w 3.2 ~~~~ 3.3 

TMRG,h 

= 

PEflare,y 

= 

MDflared,y 

= 3 
8,915,166 m LFG 

8,915,166 m3 LFG x 0.576 m:cH4 
X 0.716 * m LFG m CH4 

3,702,290.14 kg 

21 
3,702,290.14 kg x (1 - 0.50) x-

1000 

38,605.87 tC02e 

( 8,915,166 m3 x 0.576 c
m3 

X 7.168 X 10-4 t~H4 ) -
H4 m LFG 

38,605.87 tC0 2 e 

MDflared,y = 11842.48 tCH4 

MDelectricity,y = (LFGelectricity,y x WCH4,y x DCH4) .. .... .. ... (3.16) 

LFGelectricity,y = 

LLY1~jOh MDelectricity,y = 

MDelectricity,y = 

t1'hnruri1"l1"l1nVl~lJ~,:jn~1J~L.;r1~~~1J1Jm~tJ~(;]n~~~~1'YHh(m3) 

l~tl2552 

6132000 m3 x 0.576 m
3

CH4 X 7168 X 10-4 tCH4 

, , m 3 LFG' m 3 CH4 

2,531 .76 tCH4 

~ , 
;,:j,r~LLY1~f'hl~fllJm~ 3.13 ~Yl'fl~1~,)ru MDproject,y 

MDproject,y = 1,842.48 tCH4 + 2,531.76 tCH4 + 0 tCH4 + 0 tCH 4 

= 4,374.24 tCH 4 
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4.5.4.2 n1"i~1tJ1ru Project Emission (PEy ) 

PEy = PEEC.y = Lj ECps.j.y X EFEL,j.y X (1 + TDLj•y) ..... .. (3.18) 

..I 
LlJ~ ECps,j,y = ,JhJ1run:i':;LLfl1yjyh~L-nt!u-,~,m1~~~tJ (MWh) 

EFEL,j,y = Emission Factor 1J~.:In1~n1~tJ~~1yjYh'~.:Ilh:;Ll'lfll1·yltlLt!i1 

2006 (tCO!MWh) ~1~f1Jrh~L-nt!lh:;Ll'lfll1l'ltJih~t!~L\\' i1rh 

0.59 tCO!MWh 

= ,)11il'l'UJfl n IL~ tJ 1 t!~:;~~1.:1n11"JJt!~.:I LL~:;n:i':;r.·ntJn:i':;LLfl1 yjvh hJ~ 
~.~ ~ 

~1 .. jjL~~tJ LtlU 2552 t~tJ UNFCCC ih~t!~L\\'L;rfll1 default ~~ 

3% 

~1tl'ln.!~1mlJ1run:i':;LLfl1yjvh~tJ~1J11J\ (MWh) 

~1ntJ~n1~i~1l1~nr~1J~1 ri1"J!~'l1l1~ 1 m
3 fl1lJ1~t)tJ~IJ1n:i':;LLfl1yjfh1J\ 1.2 kWh LL~:; 

i1n1~L;rLL~:;LLfl1yjfh~L-nt!tIilNn1~f»(?ILtltl 20% 1J~.:ImlJlrun~LLfl1yjYh~tJ~1J11J\ 

= 

= 

m~1run~:;LLfl1yj.yh~tJ~1J11J\ (MWh) = 

1000 

6,132,000 (m3 ) Xl.2 

1000 
7,358.40 MWh 

m~lrun~:;LLfl1yjfh~L-ntltIilNm~(MWh) = 7.358.40 MWh x 20% 

= 1,471.68 MWh 

~.:j,r\l mlJ1n.!n~:;LLfl1 yjYhfl'Ylfi~1J1tJL \\,ri1Jn1~1 yjfh • 
= 7,358.40 MWh -1,471 .68 MWh 

= 5,886.72 MWh 

LLl'l\l,"hL\lfl~n1~ 3.18 

PEEC.y 1,471.68 MWh x 0.52 ~c~~ x (1 + 0.03) 

= 788.23 tC02e 

= (4,374.24 tCH4 - 0 tCH4 ) x 21 tC02 e + (5,886.72 MWh x 
tCH4 

0.5289 tco2e) 
MWh 
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= 99,217.44 tC02e 

ERy = BEy - PEy 

= 99,217.44 tC02e - 788.23 tC02e = 98,429.21 tC02e 

" ~,nrt.l \H'P.J~,mflU tl.'Yit.llJ~,,)~1"I1lJ VI")nilm'1~1LUt.!tI"lNn")~ COM "i~,htlm'1tlfitltl 

ri,,)"l!~tlt.!n1~"inL~ 98,429 lJ1t.!I"1")fUtlt.!L(;)'tl'tln L"l!r;)L ~mJL vl1 1t.l11 2552 (il~ltllJ1'l Lfl~n")~~")t.l'lru 

~'tl\ltJ~t.!11'1U111"1~t.!'Jn ~) 

0.00 

ltl4.17 

• UfIJ1ruC02~tlM~'\I\ (iilllTlmfLiIIIlJtIUfltJ 1 nn.lrlU/'fu) 

.. UfIJ1ru C02 ~tll\tI~'\I\ (mm",mfnr'Ufl~ JBIC) 

tl .'I'I\laJ.1~Fl1aJ 'I . .ri1U,'I'I4W1\l 'I.\lFlrulaJ 

~L~WVL~ 

"i")nn,,)~~,,)L Ut.ltl"l~·m,,)'1~,,)lJnflLnm~~ oo.Jt.!")~ ~ ~tl,,) (;) (COM) L~tl~ LI"1~")~,rmlJ")ru\jfltJ'tltl"i,,) n 

'f1~'1")m~Ln(;)\jfltJ'tltl 1 ntfln1lJ/l"lwr)t.! LLfl~"i")nn,,)'1I"1,,)(;)n1~ru~tl\l JBIC ill"l'l,,)lJLLj;Jn~h\lhJLnt.l 
" 1 % t.ltln"i1nihh~~Ylfill,,)'Yin1~~'Ju~'JlJri,,)"l! 60 - 80% il~fl~'tlmlJ")ruri,,)"l!I"1'lfutlt.!L(;)'tl'tlnL"l!~ 

..J ~" ... ...J ., I .J _~ ... .., ... 
Ylfl(;)fl\l ~(;) ~tI"i~lJn'l~Ltlfltlt.!LLtlfl\l bt.!"ll'J\I 5 -12% LlJ'tlLlJ~tlULYltJunutl~~Ylfill'lYim~nU'1'llJ 

n'l"l! 70% 
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..... ':'"1" J .011..... -".A ~. I~ "'i' 'i' _ 
m1'lr.UJ~ ~"llLlilffi~'-J'fl'lLM'l~~Vl'l~LPl1'1:!lf'l'lt'lj;1nLIilr1~~Iil'l'l2JLlJ~ blJ b~"ll'fl~ ~I"1Nm1 Wit] 

~~'l1ru'ltflj;1r1t-J~j;'J'fl'lJLLVl'Wl'ltJ1~"ll'fl~LIil1~m1 (Internal Rate of Return; IRR) LtJ~tflj;'J1'l~LLt'lIM 
.oil ., • .,,, ... ~!"i' .j 'i'_" 
(1~1"1'l'l'-Jt'l'l2J'l1(1 ~~m1n'il ~~Lne;)r1tJ be;) ~e;)tJL~~tJ~'lnm1~~"l~j;1~'fle;)'il'l~ 1.t'11~m1 1'ltJm1j;1~"l~ 

• I 'i' .. ..J~ ".. ..J.... ~ ". ~ 'i' _ " 
LL~~t-J~lJ1~ ~tJ"ll~Vl b~ 1'lJVl~'l'-J'l'Yi~'l1ru'l b~Vl'l m1l"ln~ I.VltJ m11'l'lJ1'l2J"ll'fllJ~LL~~t'l'fl'lJ m'-J~'ln 

~\i'ltJ~'l~1'l"llm1LL~~L'iln"ll~~L~m;r'il~n'lJm1~'lLil~LM~m1 COM L-rl~ 'il~~m1'lJro'l14'~m1 

ri'l"llL1'il~m~~n ('il\l~n'l12J~'l"ll~) ~\i'ltJ~'l'Wl'lFlL'fln"ll~ 'lJ1-';Vl~mmn~f'lJ~'lLil~LI"1Nm1 
COM LtJ~rIf~ 

m1~LI"1r1~\fI"1'l'l2JLtJ~1~u1 ~n'l1~'l L il~ LIilN m 1t-J~ j;'J n1~LLt'l1 Ylfh ~'l tJ ri'l'l!~hll'l'Yi"l'l n 

~fl2Jtr~nfl'lJ LLtJ~n'l~LI"1r1~\fLtJ~ 2 n1ri'11~uri n'l1~LM'l~\fIil'l'l2J~2J~h1~m1~'lLil~LIilNm1 • • 
t-J~ j;1 n1~LLt'l1 Ylvh~'ltJri'l"ll=n'lIl'l'Yi~'ln~~2Jtr~ n~'lJ ~tJhJfi~'l1ru'l j;'J'l2Jn'l1~ 'l L U~ L1"11~ m 1 COM 

LL~~ ~~'l1ru'lt-J~lh~LtJ"llm11~~'lnm1~'lLil~~Nm1 COM ~\I~ n'l1~LI"11'l~\fFl'l'l2JLtJ~lul~ 

"ll'il~'LI"11~m1 ri'l~~~I.'l2J2J;;~'l~1'" 
... 

1. m1fl~"l~LiI~n'l1rj'L~~~'lnll'llilf~~'l~'l~ 50 ~'l~'lJ'lVl ;:Jtfl~1'le;)'ilmtltJ~'fltJ~~ 4 lJl'flU 

LL~~~'fl~.jj'l1~L~Wm~~ 7.20 ~'l~'lJ'lVl ~'l~f'lJm1fl~Vl~1~LIil1~m1'Yi~~~'l~~2J~L7JtJ~ ''11 • , 

.. .., r .... ........ .... ... .., 
L 'Yi'iln'l1'fl~1n'l:!Yi fl~~'l~ "ll'il~ n12J'Yi oo.J~'l 'Yi~~~'l~Vl e;) LL Vl~LL~ ~'fl ~ 1n'l:!'Yi ~~~ 'l ~ n 1~Vl1'l~ • • 

... 
~'ilmtltJ~'fltJ~~ 6.65 vl'flU LL~~~'il~.jj'l1~~~ri'nfl~ 2 .80 ~'l~'lJ'lVl 

" 

~~,;)1~ (COM) 

n'l1~ LIil1'l~,r 1il'l'l2J ~ 2J f'i 'l1 ~n'l1~'l L il~ LFl N m 1t-J ~ j;'J n 1~LLt'l1 Ylvh ~'ltJ ri'l"ll=n'lIl'l'Yi • 
"l'ln~~2Jtr~n~'lJ ~tJhl~~'l1ru'lm2Jn'l1~'lLil~m'-Jnfllnn'l1-A'oo.J~'l~t'l:;'il'l~ (COM) 

... 
U1:;n'il'lJ~'lm'ltJ~:;L~tJ~IJl'l~1 ~~il 
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(1) ~'W~'Wrl~~ 1~Lbri 1'l1brli'fl~~~~n~::bb~1yjYl1bbf'l::~tJm'nrurnr~lJf'lii~'VlrN 

'fl1mPl 

, 
" I t nt CIII 0 '" .., r 
fl1'WtJ1'Vl bbfl::I"l1,)1~1::tJtJ'Vl'llr.ltJr.llJn1"Jjb~fltJ 500,000 tJ1'Vl (~1r.l""IJ'll~fl fllJI1T','i'Wfi 2552) 

bb~~1~fu~tJn~Mi'W1hJ1~1::'I..J l'Wbbf'l::~~'ll ~~ilm~~1~'J"rll"l1~fl1C;)'tl~'r1tJnnl!"IJ'fl~Um'Vl 
~1~11V1tJii"1~tlJ1"1n t1lJlrlm11~fl"IJ'll~ri1"Jj~L.;r1Lrli't1~ 700 ~ntJ1P1nLlJlJl~~'lli'JLlJ~ (m3

/hr) ~~ 
il ., ~ "".J".J - ~ •. 1.';1 L 'W't1lJl~1 ~~fl''t1~n1"Jj'VlL'1LfII1't1~~fllJlm::LL~ m-n1 

L~'t1ii"11tlJ1"1n;r'll~fl~~'t1 U m lJ.,1 ntJ'i';'Vl ~1~1 'YitJ~1 1'l11. '~1 tJ~ m ri'tJ~tJ mnliLfl:: 

" " 1'l1~c;)[;j'~Yi~~lJ~tJ~::lJ1N 47.23 - 73.95 ~1'WtJ1'Vl LLtJ~LtI'W 

~~ni'W~1~1 

2. .-i1LI"l1't1~LLtJfl~n~::bbtl\1yjYl1L~'t1~'1Lih~tI\1tJ1yjYl1"IJ't1'1m11yjYl1 rlrntJ~::lJ1tlJ 3.00 

~1'WU1'Vl (~1r.l""1n Bionersis Project Thailand 1, 2008) 
, 

3 . .-i1b"1::tJ'llbLfl::,)1~1::UtJv1'll~'JU~'JlJfh"Jj L~~tJ 3.20 - 1 0.00 ~1'WtJTV1 (~1r.l""1n 

Bionersis Project Thailand1, 2008) 

4. ~11"l1~tJmnrU1U{;)ri1"Jj (*~1~'J""1n Bionersis Project Thailand 1, 2008) 

4.1 Blower ~11"l1'll~1.'W''J~ 0.025 - 0.050 ~1'WU1'Vl 

4.2 Dryer * ~11"l1'lltl1. 'W''J'I 3.75 - 10.00 
... 
fl1'WU1'Vl 

'IJ 

4.3 Activated Carbon* ~11"l1't1~1. 'W''J~ 3.00 - 6.00 " fl1'WtJ1'Vl 

4.4 Flare rll"l1't1~1.'W''J~ 5.50 - 9.90 
... 
fl1'WU1'Vl 

(2) ~'W~'W~'llL ~'t1'1 1~LLri 

• 1'l1{1~Lb1~~1'WtJ~::~1 LI"lNm~ 

"1nn1~~~1'W~~qlJe:r'lnfltJ~fleJ'lltJ'll . n1bb 'Yi'lLLtI\'W ., . 'WI"l1U3lJ 'YiU~1 mPl'Jn~ 

tJ~::~1 LI"lNn1~1'W,)'W 4 rl'W L{;)tJn1~'W{;) 1. ~ ilI'l1(;\'t1tJbb 'Vl'WL~'ll'Wfl:: 25,000 tJTV1~'t11"l'W LLfl:: 
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... ... 

U.~,j'Tl.!"'U.fl'e)11'11~~1\.11\.1 1 1'1\.1 ijl"\'Wl'e)tJLLYl\.lL~'tl'l.!fl:: 8,000 'lJ1Yl r.ll-J~~a'l.!ijm'l"l1t1 .. 
t.Jflj;1'tl'lJLLYl'l.!L""n'lJ'Yi,rn~~1\.1 1 08,000 'lJ1YliJl'tlL~'e)\.I ~1'e) 1.30 ~1\.1'lJ1Yl~'tl1l LLfl::"1nm~~1n" 

1"\1H'r.l1t1"1nLI'1Nm~ Bionersis Project Thailand1 ijI"\1~1~U.N~1'l.! 2.00 ~1\.1'lJ1YlIJi'e)iJ 

• 1"\1th~~fm~n'fltJn~ru 

~1~LLflfm~1'fltJn~ruLI'11'e)~{n1"h~1111t1L\.I'Lr1Nm~ri1~\.I"'~l-Jl-J~l1\.1L'"ijI"\1 
0.019 EUR / kWh U.fl~LL~"'~~1t1fl::L~tI"'m1~1\.11ruL\.Ij;11rl~ 4.21 'Yi'lJ~1 ~fll-Jtr~nfl'lJl-Jfl~'tltl . .. 



tJ1'l1'l..:l 4.21 m~J'ln.m1~LLfl1'Yl.yh~~~tJ11c1i' mlJ'ltk!n1~LLfl1'Yli4'l~~'ltJ LL~~f1hu'lNfmn'tllln1nr • • 

vtqJ.Jt4,:JnfllJl,jfUJ'ilfJ 'il.WWJ.J~1TI'l'1J.J vtfjJ.Jt4':JnftlJl,jfUJ'ilfJ 'il. ihuw\I LL~W 

n t1TJ.J1runT::u~lvJvhVi Pl1U1t\lTn1=n t1TJ.J1runT::LL~lvJYhVi t1TJ.J1runT::LL~lvJYh~ Pl1U1t\lTn1=t1 t1TJ.J1runT::LL~lvJYh~ 

~~1J11~ (MWh) (t\'1W1J1V1) ,!J1fJl~ (MWh) ~~1/11~ (MWh) (t\'1W1J1V1) '!l1t11~ (MWh) 

2552 7,358.40 6.99 5,886.72 7,358.40 6.99 5,886.72 

2553 7,358.40 6.99 5,886.72 7,358.40 6.99 5,886.72 

2554 7,358.40 6.99 5,886.72 7,358.40 6.99 5,886.72 

2555 7,358.40 6.99 5,886.72 7,358.40 6,99 5,886.72 

2556 7,358.40 6,99 5,886.72 7,358.40 6.99 5,886.72 

2557 7,358.40 6.99 5,886.72 7,358.40 6.99 5,886.72 

2558 7,042.83 6.69 5,634.26 7,358.40 6.99 5,886.72 

2559 6,291.50 5.98 5,033.20 7,358.40 6.99 5,886.72 

2560 5,676,60 5.39 4,541.28 7,358.40 6.99 5,886.72 

2561 5,162.08 4.90 4,129.66 7,358.40 6.99 5,886,72 i 

T'lJ.J 68,323.40 64.91 54,658.73 73,584.00 69,91 58,867.20 

LL~fi..:l~lJ'l: lJ'l~'lnn'l1~T\.l'Jtk!mlJ'lrun1~LLfl1Yl~'l~e.J~tJ11c1i'LL~~I"1'l,j'lNfm~t'l'tlllnmr'titJ11'l 0.019 EUR / kWh LL~~mlJ'ltk!n1:;LLfl1'Yl~'l~''ltJ~C;)LtI'IJ 80% ,tl..:l • • 
~ •• 1_~ ..I .. ~,,!:, 

n1~LLfl ~rfn'lYle.J~tJ1 ~C;)'Vl..:l~lJC;) 

CJ1 

nkam
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., 
1 'l.!m 1~ CPl ~\l1:;'lJ'lJ m1t.J ~ t;] n 1:;LL~ h-lYl'l LLfi :;1:;'lJ'lJ 1'J'lJr.llJ n'l"1!.,:;iJ't)'I~ m ~ Hi' 

\I 'I'I.!'lI 'tl\I LLt;] fI :;'tl11 mnJ Ufl :;"'1 n m ~~'tl'lJ m lJ.,'I n ~'lI'1tJ 1~~:;u~ 'I Lf'l1-'tl\l t.J~ rfI n1:;LL~ 1 ~Yl'l iJ'tl'l tJ 
ft ~ It It 

m~Hi'\I'I'I.! 10 n ~\I,r'l.! ~\lhJiJm~Ll1~tJ'I.!Lfil1-'tl\l~:;~~'I\lm1~'IL~'I.!LfilNm~ Ut;]~'I~~'lJ~l1mnJ 
.. ... I.J ~ .. ...J '" .. ., •• 1 .. ~ ... I • 'I '" • I .. 
'tl'l.!1 ":;lJm1LufltJ'I.!VJn 5 u L'I.!'tl\l"'In m"1!VlL'IJ'I1:;UUlJ"1!flLl1'tl1Lu'l.!'tl\lf'lu1:;n'tlUVl'l ~~~un~n.I 

.. , .. "'::. 'I -. ... ~ • ... 'I '" • I .....I.. • I.J 'I~.J 
L~'tllJ'tlm\l~'JCPlL1'J CPl\l'l.!'I.! ~'I.!\I'I'I.!'J"1tJ'I.! m~'I.!t;]~lJlJt;]~'I'I.! ~~ ~umn.l'tl'l.!lJmjLufltJ'I.!'c;) ~'I.!uVl 6 

~\I~'tl\liJmjiNVJ'I.!fOh~l1njnJt;]'I\l1 ~n 22.23 - 38.95 t\''I'I.!U'IVl 

., 
• I ... <iI:III. "" .., .... 

f'I'I c;) 'tl n L'lJ tJ L\I 'l.!Q"1 'I n ~ mU'I.!m jL\I'I.! 

m 111j:;n'tl'lJfi1n., n'lwlJC;) 1 ~iJm jrl L1 kl"1 'I n ~ mU'I.!m 1L1'1.!fI\I'Vl'l.! LLfI:;iJ'e1 t;] 11 . ~ '. 
(;)'tlm~tJ 4% L~'tl\l"'In ~~lJl1\1nflU~\I 2 U~\I 1.jfLfOi;''tl\lt.J~t;]m:;LL~1~Yl'l~~'tlLLfI:;t'l.!L~tJ'Jn'l.! 
;\I,!'I.! ~'l'l.!'J'I.!L1'1.!~ M\liJ f'1'lL .,.hn'l.! LLt;]m~rlL1'1.!mlJ'I.!LtJ'lJ'ItJmjfl\lL~1lJn'l1t.J~ rfIYii\l\l'l'l.!VlC;) LL Vl'l.! 

~ ~ ., ., 
~'llJ'ljt1rj1cJl 50 t\''IklU'IVlt;]'tl 1 'LfOlNm1 LLfI:;~'tl\l~'lj:;~'I.!L~1"~'W1'ltJ1 'l.!j:;tJ:;L'JfI'I 7 tl ~\I'I!'I.! 

., ., 
mn4' tJil~\I n'l~'I.!C;) ~ lJ lJ ~i,~'l'l.! 1 ~il mj~ L1'1.!rfI'1lJ'I.! LtJ'lJ'ItJ~'I'I.!'J'I.! 50 t\''I'I.!U'IVl "1:;L~ tJ (1\'tl mu tJ 

'e1 t;]j'l~'tltJfI:; 4.00 t;]'tltl UfI:;L1'1.!~'J'I.!LnklrlnUfi'l.!'l f'I'I jYi "1 ru"1! 6L ~'tlm1f1\1Vl'l.! il'e1 rfI11(1\'tlm~tJL~~tJ 
~ . 

, , ., 
~'tltJfI:; 6.65 t;]'tltl (LL~~\lV1lJ'l: fi'l.!'lf'l'l~1VltJYi'lru"1i6, 23 LlJM"ltJ'I.! 2552) ~tJ~'I.!VJ'I.!V1l1\1~lJ(1\ 
.1 '" 'I"'. -. '" 'i':"1 '" ... '" u1:;lJ'In.I 60.59 fI'l'l.!UTVl LLfI:; ~"1!"1!'I1:;L\I'I.!QrfI'IlJ'I.! ~tJ'lJ'ItJufl:; 7.20 fI'I'I.!'lJ'lVl LLfI:;"1!'I1:;L\I'I.!Q"1'1n n 

.. ~ '" .... ~.J", 0 ~" " 

fi'l.!'lf'l'ljYi'ln.l"1!tJufl:; 2.80 fI'l'l.!U'IVllJ(1\'tlmutJVlt;]'tl\l"1!'I1:;Vl\l~'I.!l1j:;lJ'In.I 9.65 fI'I'I.!U'IVl LL~(1\\I 

1'1.!t;]'11'1\1 4.22 
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" , 
lW1rl~ 4.22 ~'elmiJm~'Wrj'Vl~tJIrlffitJ~~ 4 r;1'tlU ~1V1f1Jm'1rj'L~'WtJI'U.J'Wt'W1J1tJ''tl~n'1~'V1'1'N 

Yli~~1'W LL~~~tJI'11~'elmrltJj'eltJ~~ 6.65 (J]'eliJ ~1V1f1Jn'"1'1rj'C~'Wfiil1nfi'W1fl11'1Yl1rij'1ltJ 

" ... - ... (;l'tlnL1.JtIL-l\.ltJ 

(1.J1'V1) (1.J1'V1) (1.J1'V1) (1.J1'V1) 

2552 50,000,000 2,000,000 10,590,000 704,235 

2553 42,800,000 1,712,000 7,790,000 518,035 

2554 35,600,000 1,424,000 4,990,000 331,835 

2555 28,400,000 1,136,000 2,190,000 145,635 

2556 21,200,000 848,000 

2557 14,000,000 560,000 

2558 6,800,000 272,000 

2559 

2560 

2561 

7,952,000 1,699,740 

m'11.l'1~n'tl1.J~'1nfiilfiil~~'tl~L~tJ/l1irltJ't~"'~h~rlrl~fiil1nn1'1'1tJn'1~u.~1.~Yh 30% 

~\ln'1~u.~1.~Yh~'!I1tJ't~ ~~rltJ't~fiil1nmn1tJn'1~u.~'t~~1fii1~l..J1fii11n 2 fl'l'W 1.1lu.rl rlrl1'n1tJ't~ 

1.70 1J1'V1(J]'tlVl'll'ltJ LL~~fl'l'IJL~l..J'11rl1fu~'el1.~~1fii11nmn1tJ1.ln~~n 2.50 1J1'V1(J]'tlVl'll'ltJ ~1V1fu 

Yli~~1'Wfiil1n'tJ~ 

fiil1nm'1tJ~tJIn'1~u.~1.~~1 1 Ll..Jn~t)tJI~ (MW) ~'ltJn1"ll;hI11Ylfiil1nVl~l..Je:r\ln~1.J 

\l~eJ'tltJ ~'tl~1 Lij'IJ~tJ~V11.~~1'11m~nl..J1n hlLn'IJ 10 MW (VSPP) ilrltJ1.~fiil1nm'1"l1V1'1l1tJ 

1.~~1 2 fl'l'W 't~u.rl rltJ't~fiil1nm'1~1V1'1l1tJn'1~LL~1.~~11.,"n1.Jm'1't~~1fl'l'Wl1ijI11rlL~~tJ 1.70 .. 



1l1J~k1./lA.LI1 OS' G ~U~tA~IlLIULUUL~L~tA V~~I1!L~L'!;I't~ mlJ~,q.v' ~t',@ 

t'~ n,ttt-~ ,q.\~~ng~I'tLIJ~nLt't'~ML!1-'!;Lunr;p,lt'~ftkll}~nLt'nVLuM~l~" (GSSG '~~~~glJmLr ... 
,}t1't~g~t',ttk1. : LI't~) J8PP'v' rt!~'!;LUUL~t'~t'LJfng~~~ggt'LlA.~LUgl~~~~,!;gn[J'L~I1,ttnLt't'~M 

nrl'~IlU~rl"'!;LU t'~niA.n~1't (:la~) ~IlIl.N3M,gl'omrl'k1.' gM'Ug"ng~m.n' l't,!;gUk1.L~~BuL~~t,;" 
I.> '" "'''' - .r 1.> ... 1.,.. ~ I. 

nl'ol'ttr.UL~t'~~llll.gLU14 ~LUUL~t'g?, niA.t't,;u,tt~\ t'blllJ!l-g~, ~~t,;I114gt,;~L~'L~'~k1. J8!J!se8 

nflo' ng~I'tLIJ~nLt't'~M~t,;lnl~IA.',q.\L,l( 1l1J~k1./lA.LI1 ~ U~LtftA~nLt't'~Mn[J'~IlIl.N3~"gLU 

11,tk1.L~ J8PP'v' 11~ ,gLUt:Jt'~ I'tg,\314IJ"t'~Lk1.fUI:Il.W"lllJflog~ 'L~tA~nLt't'~Mn[J'~~~LI'tL!1-~~1l1L 

~\eI Lngn \1e'1A. '~,!;~t'gll.nLt't'~MnL~t'~nI1I1LIJ~I'tM' nll.ULl'tnlA. "~lA.nLt't't,; M~t,;~'!;LUI'tk1. \l'tg~R~ .... '" ~ :-,r ,. ow ,..." ... 

• 
g~, nll~ml'tk1.nLt't'~MUL~ .,J8PP'v'. L~tA~g~rt!L\elwl't~mlJ~~~,\\\l1gl'ont'-' GSSG I1~Ln~ 

6 ~n~gp' 1'ttr.~g~gLUn\ (,I'oMU) ~LI'ot'~'mLt't'~MIlLI11l1ngLUl1ggU~ru~t'gll.~I'tUL~ 

SVSG 'nLt't't,;Mt'lJglA.~'!;u : LI1IA.t'~k1." 
'" 1'"' 

'JnOH-neMOI!>I ~ = L~tA~nLt't'~M t'~IlLI1k1. 1l1J~k1. Iv 

(leWJ841 JeIOS) L~tA~~~~g~mg~L~~~~ 

gLUna\~W~~Lgt'~'mLt't'~ML!1-gLUt'~I1UI1LIJ\elIlLI'tk1. .ll~~Lgt'~"nLt't'~M 1£ 

~t,;lnl~lA.,uiA.nl'ol'ttr.~1l1L t'~IlLI1k1. ~Ilil. IG 
.. 

t't,;M,gl'o'LrlUt,;rlgLUUL~I't' ggk1. 1't'~Ief' ,!;~~U,gLUt'LlA.lAoruLl~~~ - .r~" '" ... k "" ... k .. ,. -

• • gLUUL~ULUUk1. g~~U,gLUn' 1'0' g~k1.'IeJ~~IJ,ggk1.ULU t'UIlLI1k1. t,;1J1't1J1'o I~ :~k1.'IlLI1k1. ... ~"............ ,.. 

11c"!1I1./ lALJl 8 

11c"!1I1./lALr1 OS 'G 
.u.. ";"'u' 

1lt.!1I1./IA.l,,11 0~1'(; 
-!:. 

11t,tl11.jl.Jt'-l"W~ Ov , .. 
11c"!1I1./ .. ~t'-l"W~ 08 

1lc"!1I1./Jlt'-L~~ at: 

l1C"ftl1.jl.Jt'-LW~ at: , .. 
,tL~tA\{!j:~L~LMl~1f1e.F~'1. 

I£ .raW~l"Gt'-~11 

1'n3 
_K"" " ~~.~ . 

~111l. ,) 
IZ .,,- . .", 

lilW~~l~ DOG-OS f'l11 t'-lilu~, liJl"ftll.l,,!tt'-13M 
" " 

lilW~~W as l,,~UL~U~11iJLnIl.L!tt'-13M 
, " 

MLLlC"U.U.LU ,. .. 
~c"Iic"U. H ,. 

nl.t't'~MlA.lI':u.r' 

~U~tA~IlL~LUUL~L~tA~g~I1,tl,,\elwl't~mlJ~ £G'V t'L'!;l,,~ 

(£G'v t'L'!;L~nV LfUfU1I'tL~L~tA~IlLll.g~nJtlI't~n~~"t'~I1~ ~ 1 Lt,;IJ'~Il::gn[J' 1l1Jj1.k1. 

g~IA.LI1 OS'G (~Illl.) ~u~tA ~IlLIULUUl,,~L~tA~ g~rt!L\elWI't~ mlJ~UL~~~IlW::t,;" 1l1Jj1.k1.g~IA.LI1 

8 ~ ~ 



~4.18 

,nmcu'~1;1 
.1fl (M'Ml/yi) 

7000 

6000 

5000 

4000 

3000 

2000 

1000 

o 

2550 

...... fl . YfU~i111f'l1~ 1 nn.lf'lw1'u 

-*"fl. nlLLy;·mi1U 1 nn.lf'lU/1'u 

-

2552 2554 2556 

........ fl.Y;U~i111f'l1~ JBIC 

-*"" fl . nlLLY;~LLi1UJBIC 

2558 2560 
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2562 

IWW'N 4.24 ml.J'mJm·:;LL~lvlYh~"JI'1£J. 1'1£Jl~"'I'1nm1'11'1£JlvlYh. ~'JklL~l.J"'I'1nn'1n'1£JlvlYh 

(Adder) LLfl:;lni1'1£Jl~"'I'1nmn'1£JhHh 

'l"1£JL~"'I1nmnl'1£JLyJyh (~1U1J1Vl) ... L ., ll1H'l"1£J P1"'11n 
ml.J1cuLyJYh 

~LP;)'l"1:::,x 
-l 

'1J'1£JLyJtln~ Adder n'lT'1J'1£JLyJyh 
Vl'!l'1£J (MWh) 

(1.70 lJ'1Vl/kWh) (2.50 lJ'1Vl/kWh) (~1UlJ1Vl) 

~~a.ler~n~'l..I 'el.'W1Ja.I.1~Fl1a.1 • 
1 nn./p;)'U/t)u 54,312 92.33 102.11 58.34 

JBIC 55,013 93.52 102.66 58.86 

1 nn./p;)'U/t)u 58,867 100.07 103.02 60.93 

JBIC 58,867 100.07 103.02 60.93 



tJI'11'N 4.25 fihHfr.hmLfl:;~fl1.h,:;tf.J"llm!1Ji'fu1um1~'lLUutflNm1~~tJlm':;LLfl1vHhtPtf.JhJ-n'"l'l1ru1~fl1.h-:;tf.J"ll~t1hu CDM 

~1U'l'W~'W'1l'fl-lVlfl~~-lnfllJ 'fl . V'ltmfl11Pl1~ ~1'W'l'W~'W'1l'fl-lVlfl~~-lnfllJ 'fl.rh LLV'l-l LLfl'W , , 

(t\'1'Wl.J1't1) (t\'1'Wl.J1't1) 

11EJn11 .. .. 
n11Pl1(;)n11fU'1l'fl-l n11Pl'l(;)n11fU'1l'fl-l 

1 nn.lPlwt)'W 1 nn.lPlwt)'W 
JBIC JBIC 

Uf'W't1'WPl-l~ L~ LLn ph LPl1'fl-l~~lnn1:;LLflLV.JYh LLfl:;'flUnmr1.hu(;) • , 
47.23 - 73.95 47.23 - 73.95 47.23 - 73.95 47.23 - 73.95 

3JftW1f't11-l'fl'ln11"! 

Uf'W't1t.1~'flLil'fl-l LJi'LLn • 

• ph9''l-l LlN-l'lUU1:;~'l LPlNn11 13.00 - 20.00 13.00 - 20.00 13.00 - 20.00 13.00 - 20.00 

• Pi1L~'fl~1'lPl'l'1l'fl-l~Um'cW 22.23 - 38.95 22.23 - 38.95 22.23 - 38.95 22.23 - 38.95 

• Pi1u1Nfn1f1'flumcW 64.91 64.91 69.91 69.91 • , 
" I ..... II ...._ 

8.52 8.52 8.52 • Pl1(;)'fln LlJEJ L-l'WQ'"l1nflt11lJ'Wn11L-3'W 8.52 

• 111Gl1EJL~'"l'lnn11'1l'lf.JLyJvh 58.32 58.87 60.93 60.93 

~flU1:;LEJ"l!'Yvl1~flJ 1~ LLn l1EJ1~'"l1nn11'1l1EJLyJvhl~ LLnn11 

LyJ~1'WPl1Vlft'l-3 
194.39 196.23 203.09 203.09 

LL~~~~l-J1: '"l1nm11'J'Urll-J-if'tll-Jft. ~l-J111'M'nr LLfl~kn..!'Jru .. 

I\) 
o 

nkam
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... 
If\ln~tJ L"'tlllJVi"'l,)1ClJ')m1~,)Lil'\.it~Nm1 COM ~\lnfh'l'ti\l~'-I"'~,)'-I,)1tl~lU~\l(;1,)11\l 4.25 

L'" tl~~ '-Ilf\l~fltJ 'tl . YllJ'-I~,) 1~,) '-I Lnvll:Jfllh::: Ltl"llt!~L~i'ftJ LL(;1 n j;J,)\lrilJ1:::~~,)\l n1 fl L~ 11:::im'-l1 ClJ 

'-I~~'tltl"'l')n'fi~1')m1Ln"''-Ifl~'tltl 1 nnJrlw1'lJ LLfl:::m1~')",m1nr,'tl\l JBIC LL~~')~fu~fl'-llf\l 
'IJ 'IJ • 

nfltJ 'tl.n,)LLYl\lLL~lJ ~flU1:::Ltl"ll,r~L~ftJL·,hrilJ1:::~~,)\lm~Lrl1'):::i~\l 2 rrfi L~'tl\l"'l')n ~n~')ri", 
~'ltl'lJ')",,'tl\lLrli'tl\l~~ (;1m:::LL~L 'YHh~lllJ,) '" L'-In:::1' (;1r;l .,;') 1 ~mtJ,)n.lh~~"ll')tlL~L yhrilJ 

(~,)1,)\l 4.24) 

.J .~. r.:: tT' ", ~ " tT' ~ _ , 

L'-I'tllJ,) ~u'lL~1,):::~~'l,)'-I'"l'-lrl,) ~lJm1fl\l~lJ'Vl1\lVl,)lJLMM'~fl\,)~fM ~VltlYl"'l,)1ClJ,)"'l')n~') 

NPV LLfl::: IRR ~tJfi,)~lJVl~'-I'-I~~,)lJ1~'ti~1,)flVlL'VhritJ 4% m'-l'ti~11"''tlnLrl'tJL~lJ~ ~~L~;\l 
m11\l 4.26 

m1'N 4.26 mflL~11:::irl'l,)'-I~'-Irh1lJm1fl\l~lJ1lJn1tn~LlJVi"'l,)1ClJ,)~flU1:::Ltl"ll,r'VI,)\l~,)lJ 

COM Ld'tln1~lJVl~'-I'-I~l,)'lJ1~il'ti(;11,)Ml 4% 

B / C ratio NPV IRR 

1 nn.I~w.r'IJ 0.65 - 85.01 ~1'UU1'Vl 

JBIC 0.65 -84.74 ~1'UU1'Vl 
... ' ., 

~~~! ~..: . 0.65 -8,4.88 i''U'l!''rI , 

'LII'iI~i1·m'il'U '!l.rhu..,HIUI'U • 
1 nn./~w.r\J 0.66 -84.55 ~1\JU1'Vl 

JBIC 0.66 -84.55 ~1\JU1V1 

"'l')n~flm1ijLM'):::irl'l,)'-I~'-Irh1lJm1fl\l~lJ~\l(;1,)1,)\l 4.26 n11~1LillJLrlNm1~~(;1 

n1:::LL~L'YHh~'ltln,)"I1"'l')n~fl'-llf\ln~tJLtllJ1:::tl:::L'l~,) 1 0 11 (2552 - 2561) LVltlhlVi"'l,)1ClJ,) • 
" tT' _ ~ ,.,. ", ~ .J 

~~~'tltJLL 'VllJ'VI')\l "',)lJ~,)1tJ'tllJLrl1Vl (;1 ~'-I'-I~'l1'-1'"l'-lrl,) ~ lJm1fl\l~lJ L lJ'tl\l"'l')n 

1. Pi') Benefit / Cost Ratio ilrh,J'tltln~1 1 ,rlJ~'tl il~flu1:::LtlfjJ,r~1~ftJ,J'tltln~,)~lJ~lJ 

2. Pi') NPV ilrh LtllJfltJ,rlJ~'tl '')Vl~lJ LVltl~Vl\l~rh ClJ tr"'l,UlJ 
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3. ~1 IRR LtI'Wm~Ln",'t11n~1e.Jfll;J'tlULL'VlW11t11'W~~,:m'w'Viu (;h hl~1lJ1~t:l~T\J(H\J't~ 

L ~'tl\l"l1 n hJ~ rl'J1lJ ~lJYJ'W1 'lJm~~1L tl'W Lrl~\l m~ 

"l1ne.Jflm~'1Lrlrt:::,r~ LL~"'\l1"'L~'IJ~1 U"lr.rtl~'ti11"'Ln~m~'1~'Vl'W 't~LLri ~1H'r.htl1'W • 
, • ...., ,... • I .. , • ~ 't .. I.':I ..J .. 't ~.t ., 

m~'l!'fllJU1~\lLrl1'tl\l"lm' rl1L~'fllJrtrl1"ll'tl\l'f.lun'1ru1Jl1\l1 u~lJ1run~LL~ 11111'Vle.Jflln "''l!\l''ll'Wnu 

... - ~ •• I_':I ..J. ..J ., .. • 'I" "".. ~ • 
"ll'W1~"ll'fl\lLrl1'fl\le.Jfl1Jln~:::LL~ ~11111'Vlm~'W~"ll'W1"''Vl 1 LlJn:::'Jln1J1 (MW) 'Vl1 ~~Ln"'m'l!Lm'Vl\l"l1'IJ'J'W 

" 
lJ1n 'ti11"'m~~'W'Vl'WLtI'W'tU't~~'fl'IJ;r1\lmn ~\l,r'W~1n hliJm~~1L U'W~~\lm1 COM fl'J~"l ::: il • 

4.6.2 n1'3'1 Lf1'3'1~~ Wl1 ~ ~ ~ A1'1. Un1'3'~1 L uutf1'3',m1'3'CJi 6ln'3'!: ~~l oW~1 l1!lfl1'Jf • 
:n11l1Vi~1 n\4~ ~ iJ'.:JmnJ ~ ~~~~1'3'ru1 CJ~U'3'!: L!I'Jf,Jml~1nn1'3'~1 L UU • 
j;11 ~n~ lnn1~ 19lJU1vl~~'el161 (COM) 

m1'1Lrl~1:::,rrl'J1lJ~lJfli11'Wm~~1LQ'lJLrl1\lm1e.J~1Jln'1:::LL~'trlfl1~'Jtln1'l!;hIlTVi 

"l1n~~lJeJ\lnflU LLfl:::~"l 'Wru1e.JflU1:::Ltl6Jlml't~"l1nm1~1Ltl'IJ1Jl1lJnfl'tnm1~~'W1~~:::'tl1~ 
" 

(COM) LtI'lJ1:::tI:::L'Jfl1 10 tI U1:::n'tlU~'Jtl11t1fl:::L~tI~~h\l1 ~\l\l 

4.6.2.1 

" " ~~~\l~\l~lJ~U1:::lJ1ru 47.23 - 73.95 ~1'WU1'Vl 

.!"I' Qj..JQj .. 'i' tr .... '" .,. ... 
L u'Wrl1fi~1lJ L 'WtllJ'Vl L1t1 n LnU ~~ tI'fl\l rl m ru~~11"l ~ m ~n1'l! L1'fl'IJn'1:::"l n 

.. "" '1!:"'1 '" 'i'_ 'i' Qj", Qj ..... 
('tl\lrln11lJ~16Jl'IJ) ('tlun .) L'Vi'tl b6Jl b'Wm11Jl1'J"l~'tlULLfl:::1U1'fl\l1J"11\lm1 ~"'tllJ'tllnrtm1L1t1mnU rl'tl 

LM\ln11~fl"'n1'l!(j'tl'IJn'1:::"ln't~U'tltln~1 15,000 ~'Wrl1fU'tl'IJ't"''tl'tln't'l!(;)LV1t1UL·rh (tC02e) il 

't11Jlrtrhfi11lJLUtllJ~Nm~fl::: 75,000 U1'Vl ~1~fuLM\lm1~fl~n16JlL1'tl'IJn1:::"ln't~lJ1nn~1 

15,000 tC02e il't11Jl~1~1fi11lJLUtllJLPlNn11 1 0 U1'Vl~'tl'nfu'tl'W't"''tl'tln't'l!(;)LV1t1UL."h (C02e) 

LL~hILn'IJ 900,000 U1'Vl (~11'J"l;r'tllJfl fl'IJ'J1rllJ 2551) 
'II 
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'tl.'t'f'\.UJgq'l~PI'UJ LL~:; ~q~~·m~'U 'tl.ihLL't'f~LLgqk! L~tI~~'l~ru'ltl~:;~YlfiJ)'l't'fn'l~J"J'UJ"J~fh'l! 70% 

gqltl~~IJ1'l~~ 4 .27 

1 nnJPlUlt)u 

JBIC 

1 nnJPlUlt)u 

JBIC 

900,000 'U'lYl 

830,577 

850,085 

1,516,616 

1,571,049 

900,000 

900,000 

900,000 

900,000 

r1'l l-if~'ltll k!n'l~{~Yi1L'tlngq'l~t1~:;n'tl'U LPlN n'l~ (PO 0) LL~:; n'l~~J"J~L'tl n~'l~ 

t1~:;n'tl'U~Nn'l~ (Validation) Lilk!~Pl1~~n~~rik!~:;~~'l~L~1'l1'tl~LPlNn'l~ri'UumYl~mn~ 
" (~'lJ"J~;r'tl~~ fik!,)'lPl~ 2551) ~'lnn'l~~'l~,)~~'l~'l~ClMtl1~~~t1 .. . 

, , .... 
U.l-I~-lYl~1 

1.5 - 2.0 ~1U 

1.6 - 1.8 ~1'U 
. '., ., 

1.5 "':'2.0 i11J 
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, ~", ~ ... 0 _I _ ~"J' " 
1"11 ~"Jl1iil1tJ ~\lm~liiItn'Vl1~1tJ..:!Tl.!n1nJ~:;Ll-J\lt.J~ m-:::Vl'U\'i..:!LL'J tnfl'ell-JLU'el..:! tJl\l 

U~:;l-J1ru 30,000 U1'Vl (~1nliil;r'ellJ~ Yi~MI111"1l-J 2551) 

• fih~tnr;nl-J(;ln"l~'elutli1~..:!m~ (Monitoring) 

fih1o}fr.l1tJ~1-n\lm~tJl~'JIiiI~'tlutIi1Nm~ttntJ Designated Operational Entity 

(DOE) ~..:!Lij\lVl'll'JtJ..:!1\l~1r1\'fum~fu~'el-l1iil1n UNFCCC 1\ln1~~tnr;nl-JtJlnliil~'elutli1~-lm~~1~ 

m~~1LU\lm~'.1n~'el-l ~fih1o}fr.l1tJU~:::l-J1ru 150,000 - 300,000 U1'Vl (~1~'J1iiI;r'tl2J~ fl\l'J11i1l-J 

2551) 

COM (EB COM) 

... t ..." t t. ~_ ..... IV ... CI" ~ .J n'" ~ tJ '" I 

l-Jr11fi~~l-JL\ltJl-J ~\lLL(;lfl:::r1N WltJl-J'el(;l~1m~L~tJmnu 1"I'el ~I"INn1~'Vl~tnm"JlL~'el\ln~:::liiIn ~tn\l'eltJm1 

15,000 ~\lmfu'el\lltn'el'elnl"l1;LYltJuL'vh (tC02e) iJ~(;l~1rhfi~~l-JLV.tJl-J US$ 0.1 vi'el CER ~1V1fu 

"... ..01 ... • I.J... ~ ov.J ... ... ..J 
"Jl'tll-JfI fi\l'J1r1l-J 2551) Ll-J'el'el(;l~m~LL~mlJ~tJ\lL":!\l(;l~ ~\l'J\l'Vl 1 - 16 nl-JI1TYi\lfi 2552 'Vl US$ 1 

~ . 
iJ~1L'vhnu 34.68 U1'Vl (n~l-J~flmn~, 2552) 

... I I 
.... OV ..... <110_0;- ~ OV.. :r 
rM\l\l 1ii11nn~ru'Vl1-lLfI'elnLYi'tltn1L\l\l~M..:!mmfl ~nn1~YiOO-l\l1'Vl~:::mtn"Jl'el..:!VI~l-J~..:!n~u 

'el . Yi\ll-J~1~r11l-J LL~::: VI~l-J~-lnflU'el. ri1LLYi-lLL~\l ~tJ~1iiI1~ru1U~:::~'VlfiI11Yim~~'JU~'Jl-Jfh"ll 70% • 



1 nn.lFlwr)'W 

JBIC .... 
L~II!I . 

1 nn.lFlwr)'W 

JBIC 

830,577 

850,085 

. 848,331 

1,516,616 

1,571,049 

1,543,8a3 :,( 

5.76 

5.90 

10.52 

10.90 
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r,innm~ijLfiI~'l:::~1U[;1'l'j'N 4.29 ViU~'l ~~lJi1.:!n~u 'fl.ViUlJ~'l~fiI'llJ LL~:::~~lJi1.:!n~u , . 
o .... J' ... IV .. I In'" IV 

'fl. m LL Vi.:! LL~U lJ fiI 'l'llUYl:::L U tJU'jU 'j'fl':! m'j~ 1?1 m 'ju~'fl tJ m"l! L'j'flUn'd':::"lnnu Executive Boa rd 

COM u'j:::lJ'lt'W 5.83 LL~::: 10. 71 ~'lUU'lYl mlJ~'lc;lU 

• ..h~'lLUum'j (Transaction Cost) 

m~~'lL Uu LM.:! m'jJ;]'llJn~ Lnn'l'j~OO-Ju'l~~:::'fl'lI?1;j~'l1'~'ltJ 1 um'j~'lL Uu 

LfiI'j.:!m'j'j:::~~'l.:!Lr.\''l'll'fl.:! LfilNn'l'jriuu1';Yl~mm~n L -DU n'l'j~l?1vl'fl~'fl~'l'j m'jL~UYl'l.:! ~'l 

u'j:::~'lu.:!'luriu~oJ')tJ.:!'lUvl'l.:!1 Lri'fl~IOl'l'jn.l'lIOl'lneJ~mJ'~mn'll'fl.:! Anonen, H. LL~::: 

Hamekeoki, K. (2005) ~'fl.:! Transaction costs under the Finish COM/JI Programme ViU~'l 
... ... 

fli'l~'lLUum'j'll'fl.:! COM ;j-D').:!'fl~J':::~~'l.:! 19,000 - 121,000 U'flUr;l ~.:!~U m'j-;S4'tJil~.:!n'l~ul?1 

~lJlJ~3'lu1," J''lfil'l~'lLUUn'l~;j~h 70,000 U'flUr;) ~1-'fl 3.07 ~'lUU'lYl 

... ,,J ~..., 
(2) J;]UYlUJ;]'flL U'fl.:! ~I?1LLn , 

• fli'lr.\''l.:!LLN.:!'lUU'j:::~'l LfilNn'l'j 

101 '1 nmJ'Lu ~.:!'lU~~~lJi1.:!n~u~~eJ'fltJ'fl . n'l LL Vi.:!LL~U ". UfilJ'U llJ L~;jn'l~'l.:! 
.:!'lU ~'lLL~oJ.:!-;SPl')nJ'lh:::~'l'LfilNm'j~'lU,)u 4 filU n'l~uI?11," ;jfli'lJ;]'flULLYlUL~'fl'W~::: 25,000 U'lYl 

... ... 

vl'flfilU LL~:::LLlJth'Wc:lLL~'fl'lfil'lJ'~'lU,)U 1 filU ;j~'lJ;]'flULLYlUL~'fl'W~::: 8,000 U'lYl ~,)lJi.:!~'W;:jm'j 
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r.i1t11:JfI(Ml'lJLL'V1'1.!1oXn1J''''l,rn~~1'1.! 1 08,000 'lJ1'V1~'flLc;\'fl'l.! ~~'fl 1,296,000 'lJ1'V1~'tl;j I.LfI~"1nm~ 

~1n"'lrh 1-ifr.i1tJ"'I1n LFlNm1 Bionersis Project Thailand 1 i1rh~1-:lLL~~~1'1.! 2.00 ~1'1.!'lJ1'V1~'tl1l 

• rhih,-:lfn1n~umnr 

rh~LLflfn1n~un~nrLFli'tl~4'n1~1~1!11tJ1'1.!LFlNm1ri1~'I.!(;l~)J)J~31'1.!1oXiifii1 
0.019 EUR / kWh i1~1tJfI~L~tJ(;l~-:lm~1~ 4.21 

• fIl1L~'fl)J~1Fl1"l1'fl~~Un~nr~1~1 

1'1.!n1~~(;l~~1~'lJ'lJm1e.J~(;lm~LL~1~Vl1I.LfI~~~'lJ'lJ~'d'lJn)Jn1'l!"'I~i1'tl1qn1~H 

~1'1.!"lI'fl-:lI.L~f1~~Un~nr LLfI~"'I1nm~~'tl'lJrn)J"1n~"lI1tJl~~::'l.J~1 LFli-a~e.J~(;ln1::1.L~1~Vl1ii'tl1q 

n1~1-if~1'1.! 10 n ~~,r'l.! ~-:lhli1m~Lu~tJ'I.!LflIifl~~~~~1~m~~1LU'l.!LFl1-:lmJ' LL~~1~ru~unJ'nr 
J ... ,.J ~ J ...J " .... IV •• , ".!"I r. , 0 "I" ., .. 
fl'l.!1 "'I~)Jm~LlJfltJ'I.!~n 5 1J L'I.!'fl~"'I1n n1'l!'V1L'lJ1~::'lJ'lJ)J'l!f1Ll1'flJ'LlJ'I.!fl~FllJ~::n'tl'lJ'V11 ~~~lJnffiJ 

J , ..... !:. "I _ IV ~ 0 _ "I"., ....I.... • ,..J "I~.J 
L~'fl)J'fltJ1~~'d(;lL~'d IM'I.!'I.! b'l.!~1'1.!'d"'ltJ'I.! n1~'I.!(;l~)J)J(;I~1'1.! b~ ~lJmru'tl'l.!)Jn1~tlJfltJ'I.!':Q(;l ~'I.!1J'V1 6 

~~~'fl~iim~f1~~'I.!fIl1~Umnr[;h~1 ~n 22.23 - 38.95 ~1'1.!'lJ1'V1 

fIl11-ifr.i1 tJ 1 'l.!mJ'(;I ~'d"'l~'fl'lJl.LfI~~'I.!ti'l.!m 1f1 (?) m1U ~'tl tJ n 1'l! c;.'fl'l.!n ~~"'I ml'tl~ 

LI"lJ'~m~L(;ltJ DOE ~~"'I~i1f1l11-ifr.i1tJUJ'~)J1ru 1 - 2 ~1'1.!'lJ1'V1~'tltl (~1~'d"'l-if'fl~f1 fl'l.!'d1fl1)J 2551) 

_ .... J" "I • ,IV .... 0 .....Of ~ " 
• L~'I.!!11~L "r'l'flL "lI1n'tl~~'I.! b'l.!n1~'d1~LLe.J'I.!lJ1'lJm~1~~'lJlJ'lJ~1~!11'd:: ~f1nffi'l.! 

L~'I.!!11ih ~'fl L -if 1 n'fl~~'I.! 1 'l.!n1 ~'d'N LLe.J'I.!U f'lJ [;J'd ~ 1~f'lJU '1J~1 ~!11'd ~ Lfl n~'fl'l.! 1 'I.! 

'tl'l.!1I"l(;l ~(?)Lij'l.! 2 LU'flfL:n'l.!vl'lJ'tl~J'1tll~"1nn11'lJ1tJI"l1f'lJ'tl'l.!LM~(;l~1~ LL~(?)~J'1tJfI~L~tl(;l;-:l 

(;I1J'1~ 4.30 



CO2 ~f'l~1~ 

(tC02e) 
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I 

L~Wfl1;'LVi'fl Lif1 f11lf11EJ1~"'l1nn1't 

n'fl~~U ~1EJR1fu'flu , 

1 nn.lRWt)'u 830,577 

850,085 

325.82 

333.47 

6.52 

6.67 

97.75 

100.04 JBIC 

1 nn.lRWt)'U 1,516,616 

1,571,049 

594.94 

616.29 

11.90 

12.33 

178.48 

184.89 JBIC 

J' .,. ... .J ..,..J..,.J 
~1rl'l"ll'tl'll1EJrl'l1'U'tlULMr;)I;rYI 8.59 EUR / CERs (11rl'l'J'WYI ';l'WYI 16 - 20 

m.JI1'l~'Wfi 2552) • , , 
LL'VIfI~Yl~'l: "'lnm1~'l'W'JNm~L1'fl'Wl'lJ;r'l~~'W 

• 

" 1~n'l'VI'Wr;)~'lfflm'l1~,r'U~'W'WLrl~~m~Vii~~'l'W'VI~'WL~EJ'WLr;)EJm1~r;)r;)'tlnLilEJ • • 
L~'W~~'tlEJ~:; 4.00 ';l~L~'Wl,jLn'W 50 t\''l'W'U1'Y1LJ1'tl~~~m~ (m'~~j;J,J'W1Vii~~'l'WYlr;)LLYI'WLL~:;'tl~1mf 

Vii~~'l'W, 2552) 

" " ;~,r'W m1'l{EJill~n'l'VI'Wr;)~~~&i3'l'W Lr;)EJiln'l~rJti~L1'W"'lnn1~~00J'W'lVii~~'l'WYI~LL'YI'W 

LL~:;'tl'W1mfVii~~'l'W ~~ild'tl'Wl"l1~'tl 'tl'l'IL1'WnL,jLn'W 7 n ;~,r'W m~~~'YI'WLLmd~"lI'fl~'VI~~~~ 
q q 'tJ q q 

:r 0 ... ".1 "~I/O 
n~'U 'tl.Vi'W~~'l1rl1~ LL~:;'VI~~H~n~'U 'tl . mLLVi~LL~'W ~'J~L~'Wu1:;~'lN 69.36 fl1'WU'lYi ~"lI·ll1~:; 

L~'W~ffl1~'WLEJ'U'lEJnfl:; 7.20 t\''l'W'UTVI LLfl:;~'l~:;L~'W~"'lnfi'W'lrl'lrn'lru"llmJ~:; 2.80 t\'1'W'U'lYi 

o Gil .!;J .... 0 t'" 
'VI~~~,mflU 'tl . ViU~~'l~1"11~ LLfl:; 'tl . mLLVi~LL~'W~r;)'elm'UEJ'YIffI'tl~"ll'l~:;'YI~~'Wtl1:;~'lN 14.67 LL~:; 

17.08 t\''l'WU'lYlffl1~~1;'U Mul~;~ffl111~ 4.31 • 



~ ~ ~ 

(911~'N 4.31 ~'e1miJm1'tJn'Vlt1(91~~'e1tJ~~ 4.00 1J1'e1;j ~1~fum~nL1'tJ(911l.J'tJL'tJU1tJ'IJ'e1~n~~'Vl~'J~Yli~~1'tJ LL~~tr(91~~'e1miJtJffitJ~~ 6.65 1J1'e1t1 ~1~fum~nL1'tJ"'I1n 
~ ~ ~ - .. fi'tJ1 fil1~Yl1n.l"]jtJ 

lI£'l~a'.mftU tl.Vltu.Jt'l111'l1~ 1Ol . ~L~'lL~11 

tJ 

2552 

2553 

2554 

2555 

2556 

2557 

2558 

2559 

2560 

2561 

1'l~ 

,~ 
LL~~-!l'Vll.J1 : 

~UQ~1~UL~U1~(U1~) 
o _ ~ 

1Ol1U'lUL'lUf'l'lf'l1'l 

(U1~) 

50,000,000 

42,800,000 

35,600,000 

28,400,000 

21,200,000 

14,000,000 

6,800,000 

.. 
I1ttlnLU~~uQ (U1~) 

2,000,000 

1.712,000 

1,424,000 

1,136,000 

848.000 

560,000 

272.000 

7.952,000 

o .., ~'I'" 
"'I1nm1f'l1'tJ'Jn.l(91'tJ'Vl'tJ'Vl ~"Jlg'l-!l'Y1'tJ • • 

~UQIOl1nfiU11'l11Vi1cil'iltJ (U1~) 

. - " ... - " "l1U'lUL'lUf'l'lI'l1'l I1ttlnLUUL'lUfJ 

(U1~) (U1~) 

22,423,100 1,491,136 

19,623,100 1,304,936 

16,823,100 1 ,118,736 

14,023,100 932,536 

11,223,100 746.336 

8,423,100 560,136 

5,623,100 373.936 

2,823,100 187,736 

23,100 1,536 

6,717,025 

lI£'l~a'lnftU tl.ihuVl'lUt'lU IOl .Uf'lnJ3~ 

~UQ~1~UL~U1~ (U1~) 
• - 0-1Ol1U'lUL'lUf'l'lI'l1'l ... - ... I1tflnLUUL'lUQ 

(U1~) (U1~) 

50,000,000 2,000,000 

42,800,000 1,712,000 

35.600,000 1,424,000 

28,400,000 1,136,000 

21,200,000 848,000 

14,000,000 560,000 

6,800,000 272,000 

7,952,000 

~UQIOl1nfiU1f'l11Vi1cil'iltJ (U1~) 
• - 0-1Ol1U'lUL'lUf'l'lI'l1'l 

(U1~) 

27,083,100 

24,283,100 

21,483,100 

18,683,100 

15,883,100 

13,083,100 

10,283,100 

7,483,100 

4,683,100 

1,883.100 

--.r 
.. - 0-

I'lflnLUUL'lUfJ 

(U1~) 

1,801,026 

1,614,826 

1,428,626 

1,242,426 

1,056,226 

870,026 

683,826 

497,626 

311,426 

125,226 

9,131,262 

N 
(l) 

nkam
Typewritten Text
128
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4.6.2.2 t.J~1.h::LtJ"Ii~1~flJ 1~bLfi 1'ltJ1~"l'lnm1'1J'ltJl"l'lflJ'tl~LM~~ LL~::l1tJ1~"l'ln 

m1'1J'ltJ1.,.lYh 

1'ltJ1~"l'lnm1'1J'ltJl"l'lflJ'tl~LI"l1~~"l::~"l'l1tlJ'l"l'lmJhJ'lru CERs ~t.J~~1~ ;~ 
.Of ., .,..J ., r .....J r 

1'l1"l'l~~'l(;llJ"l"llJ~ ('l~VI 16 - 20 mJflTVi~fi 2552) 1 CERs lJl1l"l'lL~~tJ 8.59 EUR ('tl~l"lm1 • • 
lJ~'l14'(;lm1ri'l"llL'~''tl~m::''ln ('tl~r1m1lJ'\!I'l"li~), 2552) L~'tl~~l1m1LL~mtl~tJ~L1~lJll1t~tj~~ 

4V.- .J ... ,.&1 
1 - 16 ~lJfl'lYi~fi 2552 VI 1 EUR lJl"l'lLVI'lnlJ 43.83lJ'lVl (n'J'lJ~~mn1, 2552) 

"l'lnm1t.J~~n1::LL~1.,.lYh 1 LlJn::tj~l1f (MW) ~'ltJri'l"ll;j'lfl'lYiIil'ln'\!l~lJt!~n~lJ 

lJ~tJ'fltJ ~'tl~'l Ltl~eJt.J~~1.,.Hh1'lm~nlJ'ln hlLn~ 10 MW (VSPP) ;:jl1tJ1~"l'lnn'l~'l'\!l\l'ltJ 
ti ti 

1.,.lYh 2 ~'l~ 1~LLri l1tJ1~IiI'lnm1~'l'\!l\l'ltJn1::LL~1.,.Hht"'nlJm11.,.Hh~"J~ijfl'lI"lL~~tJ 1.70 .. 
lJ'lVlr;i'flnL~tj(;1l1f LL~::'J''ltJ1~''l'ln~'l~L~lJ'J'1I"l'lru~'fl1vHh''l'lnm1'1J'ltJ1yjtln~ ('lJtJ::) 2.50 lJ'lVl 

r;i'tlnL~tj~l1f Ltl~1::tJ::L'l~'l 7 n t!lJrK~LLr;itj~~lJtlf~~'tl'lJ'ltJ1yjYhlJl'llJ~'1l'1l'l ('t~ml1~ 4.23) 



(;1'W'N 4.32 ~hH'''hmLfl:;e.Jflth':;LtJ-nm!1~fu1'1.\m~~'lLQ'I.\LfOlNm:te.J~(;1m':;LL~1yjvhLLfl:;~~'l~ru'le.JflU~:;LtJ-n~~1'I~ COM 

~1'U'l'U~'U'lI'fl~'I-'fp.J11,mfl1J 'fl. 'I"I'U3.Jfl11P113.J 

11t1n11 (ft1'U1J1Vl) 

1 nn.!fOlWt)'U n11P11~n1~nr'll'fl~ JBIC 

~'UVl'UfOl~V1 L~ LLn , 

• Pi1 LfOl~'fl~e.J~lJln1:; LLflLYh~1 LLfl:;'fltlmnr1.hl1~3.Jfl~1:tVl1~ 47.23 - 73.95 47.23 - 73.95 , 

'fl'ln11"! 

• 'tl(;111n11fl1fin3.JLu.tl3.Jl'1.\n11~Lfl11:;'" 1JI1'l'"lfl'fl1JUfl:;~~1JI13.J 0.90 0.90 

e.JflLFlNn11 

• Pi1~~~1L'flnfl1ru1:;n'fl1JLFlNn11 (POD) 1.5 - 2.0 1.5 - 2.0 

. " 
• f'i1~~~111t1~1'Un11tl1:; ~'Ue.Jfl m:;Vl1J~~ LL'l~ft'fl3.J Lij'fl~~'U 0.03 0.03 

(lEE) 

• fl1~~1JI13.J1JI1'l'"lfl'fl1JLFlNn11 (Monitoring) 0.15 - 0.30 0.15 - 0.30 

" 
• Pi1;j'\.JVl:;LiJtI'U11J1'fl~n11fl~n11tlf'l'fltln1'!1L1'fl'Um:;'"lnn1J EB 5.83 5.90 

COM 

• fl1~1Lil'Un11 (Transaction Cost) 3.07 3.07 
----- -- ----- ---- -- ~-

.J " %. ~ 0 

LL~fl~Vl~'l: r.nnm~~')Ur.l~'iI'fl~fl. l:'l~l1'lM'ru LLfl:;m~fOl'l'l.\,)ru .. 

~1'U'l'U~'U'lI'fl~'I-'~3.J11~nfl1J 'fl. n1 LL'I"I~ LLfl'U 

1 nn.!fOlWt)'U 

47.23 - 73.95 

0.90 

1.5 - 2.0 

0.03 

0.15 - 0.30 

10.52 

3.07 

(ft1'U1J'lVl) 

n11Fl1~n11nr1J'fl~ JBIC 

47.23 - 73.95 

0.90 

1.5 - 2.0 

0.03 

0.15 - 0.30 

10.90 

3.07 

w 
o 

, 
, 

I 

I 
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1Wl1'l~ 4 .32 (!1ltl) phH'r.i'lmLfl:tJfltl1:ttl"J!mll~fu1,\<ln'l1~'lLQ'\.ltrlNm1tJ~1Jlm:LLfllyjYhLLfl:~~'l1ru'ltJfltl1:ttl"J!,r~'l'\.l COM 

1'ltln11 

t1fU'VlU~'ElLil'El~ 1~LLfi , 

• f11~1~ LLN~1U1.h'~~1 LPlNn11 

• ~1L~m.Jrlrl1'1.1tl-ltltln1ru , 

• f11U1N1n'l!ntlUm'ru , , 
I ~ _ " .,_ 

• f'l1~tln LU£I L-lUQ'"I1MlCl1UUn11L-lU 

• f11~'\.lti'\.lm1flc;)n'1'~L~tl'\.ln1:~n (Verification) 

• ~Wl1]~\~tl L ih ntl-lVJu t Un1 r.11~ LLI:-lUU 1U til 'l~1"'1Utf 'YVl1fll11'l ~ 
Lflnffiu 

• I11g11£11~'"I1nn11'1.11£1hJVh 

• I11g11£11~~1nn11'1.11£1Pl1fU'ElULPl1~lJl 

I:-lflU1~L£I'lIU~1~1U 1~ LLr1 

• 11£11~~1nn11'1.11£11WYht~t1Un111Yh~1Uf'l1V1flI'N l'la.Jt1U Adder 

• 11£11~"I1nn11'1.11W'l1fU'flULf'l1~lJl (1 CERs 11f'l18.59 EUR) 

Lm~~~a.J'l : ~'lnm11'l1Jn).J.;rtl).Jfl, l).Jfl'lM'ruLLfl:m1~'l'\.l'lru 
" 

~'lU'lU~U'I.Itl-lVlfp.Jlr-lnflU tl . y.jUa.J~11m).J 

(~1UU'Wl) 

1 nn.lf'l'U./1'u n11F11C;)n11ru'l.l'fl-l JBIC 

13.00 - 20.00 13.00 - 20.00 

22.23 - 38.95 22.23 - 38.95 

64 .91 64.91 

14.67 14.67 

15.00 15.00 

6.52 6.67 

58.32 58.87 

97.75 100.04 

194.39 196.23 

325.82 333.47 

~'l'\.l'l'\.l~'\.l'IJtl~"'fl).Jlr~nflu tl.n'l LLy.j~ LLfl'\.l , 

(~1U1J1'Vl) 

1 nn.lf'l'U./1'u n11F11C;)n11ru'l.ltl-l JBIC 

13.00 - 20.00 13.00 - 20.00 

22.23 - 38.95 22.23 - 38.95 

69.91 69.91 

14.67 14.67 

15.00 15.00 

11.90 12.33 

60.93 60 .93 

178.48 184.89 

203.09 203.09 

594.94 616.29 

w 
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... 
NPV bb~~ IRR L~tJfi1V1'IJ~1.~rei{;1~1~c;mhritJ 4% {;11~rei{;1~~'elmUm~'lJn ~~tl1~~~m~'l~ 4.33 .. . 

B / C ratio NPV IRR 

1 nn./PlW~'U 1.17 

1.21 

62.08 ft'l'UtJ1'V1 

74.39 ft'l'UtJ'l'V1 

23.27% 4 

JBIG 

JBIC 

1.50 

1.52 

147.97 ft'l'UtJ'l'V1 

154.37 ft'l'UtJ'l'V1 

37.78% 

39.52% 

4 

3 

3 

r.nne.J~mnbPl~1~'l-fPl'd'l~~~f'h1.'lJm~~~VJ'IJ~~m~'l~ 4.33 b~'U1~~'l m~~1bU'IJ 

~~~n1~e.J~{;1n~~ut'l1YlYh~'dtJn'l'lllinnVlq~1I~n~tJbb~~~IiI'l~ru1e.J~{;1'eltJbb'V1'U'V11~~'l'U COM 

2. f'h NPV iJrh tJ'dn ,r'U~'el1~ri'l1~ L"'tJ~"'2J~rh ru tflil,,r'U 

3. rh IRR d1'Un1~bn",rei{;1~'le.J~Vl'eltJLb'V1'W1'ltJ1.'ULPl~~n1'n'itJ~'l Vlq~lI~n~tJ 'el.Yi'IJ~t'l'l~ 

Pl'l~ iJrh iJrhtl~~~'lru 25% bL~~ 'tl.ri'lbbYi~LLt'l'U iJf'htl1~~'lru 40% 

liI'lne.J~mnLPl~'l~'I-f YitJ~'l m~~~'V1'IJ1.'ULPl~~n'l~ COM ~'el~VI~~lI~n~tJ 'tl.Yi'U~t'l'l1Pl'l~ • • ... 
u~~Vlq~lI~n~tJ 'tl.ri'lUYi~Lb~'U i1Pl'd'l~~~rh1.'Un'l1~~VJ'U~~ 2 u'\.i~ 'lI'ItJ~IiI'l~ru11i11n BIC Ratio 

iJf'h~'lnn~1 1 bb(;]~~~n1~ COM ~IMVlq~lI~n~tJ 'el . ri'lbLYi~Ut'l'U liI~iJPl'd'l~~~VJ'U~'lnn~'l 

Lfll~~n1~ COM ~'el~VI~~lI~n~tJ 'tl.Yi'U~t'l'l~Pl'l~ b~'el..:jlil'ln btl'elfboi'Uj;f~'el~rei{;1~e.J~{;1'eltJbb'V1'U • 
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B/C Ratio 'II'tl.:J\H'pJeJ,mfl'lJ 'tl . nlLL"r'l.:JLl.fl\l~iirh~fl'tJ~::LtJ"l!,r (Benefits) ~.:Jn~l~qlJeJ.:Jnfl'lJ 

'tl. "r'l\llJfll~f'lllJ 

i1~r.rtJ~~n~ii~fllJ1'tll"ll IRR 1~LLfi ~tJ1~~lnm~'111tJf'llf'lJ'tl\lLf'l~~(J1 L~'tlLllitJ'lJLVltJ'lJri'lJ 

mru~hliim1fj~l~Cl.!l~fl'tJ~::LtJ"l!,rVll.:J~l\1 COM ~::ih1~L~\I"'JllJLLf;\ntJh.:J'II'tl.:Jl"ll B/C Ratio 

t11~lnL,.]iim~~lLQ\lL"Nm~ COM ~::i11"1TW'tltJn~l 1 ,r\l~'tl 1,.]~lJl"ll1\1n'Wfl.:J'l\l \I'tln~1n~ 

~::tJ::L'Jfl1~~lJ'l\l'1l'tl.:J~qlJeJ.:Jnfl'lJ'tl . "r'l\llJfl1~f'l1lJ iiL'tln1fl~lJ'l\l 1 \ltJ~ 4 U.fl::~qlJeJ.:J nfl'lJ 

o aI'i'''' ~.,J 0, " .J, " 
'tl .n1LL"r'l.:JLl.fl\llJ ~'tln1fl~lJ'l\l ~\luVi 3 Vl1 ~~"'J1lJLfltJ.:J ~\ln1~l(;)'l\l\l'tltJ 

1\1n1fjLf'l~::'lfVl1.:J~1\1LM~3f111flf;\f L~tJn1~\I(;) 1 "''tlf;\~~~fl (;)LU\I 4 % L ~'tl.:J~1n 
.... II .... C\'_ .... .. ..,.... .... ... .... 

'tl f;\ ~1 n1~Q L "r'l'tlIl'l~.:J m 1"r'l fl.:J.:J1\1~ ~\lL 'JtJ\I'1I'tl.:J n 1lJ"r'l ~\ll'n fl.:J.:J1\1V1 (;) LL VI\lu.fl::'tl~1n~"r'l fl.:J.:J1\1 

o ~ ,,-I ".'"1 ."1"" • I ~ " ~ - ,. 
m~\I(;) ~'JVI 4 % C)'tlLu\lu~~tJ'lJ'Jnf;\'tln1~iN'l\lu1::IJlVl\l(;)'JtJ \I'tln~1n\l n1nL"~::~PI'J1lJ 

LU\lL'tJL~Vl1.:JLM~~flllfl f;\f'll'tl.:J tPt 1.:Jn1~ti.:J~\lri'lJ~fl1mj~r.rtJ L-D\I 'tl f;\~ Ll\lL ~'tl I"I1Ll\lfl'tltJ~'J 1"11 

PI'J1lJL~tJ.:J 1\1n1~fl.:J'tl\l 1"11 L~tJ L'tln1fl Ll.fl::L,.]L~LllitJ'lJLi1tJ'lJri'lJf'l'J1lJ~lJ rh 1 \ln11fl.:J'l\l LPIN n11 

4.34 

~fln1nL,,~::'lf~'tlf;\11fl(;) 6.65% LLfl:: 12.00% "r'l'lJ~1 rh B I C Ratio iil"llfl~fl.:J U.tJi 

ti.:J".:Jii~lJ'l\l~lnn11~1Lil\lLPlN COM L-D\lL~mri\l u.L9l~flrhi1~,u\lqVlfi (NPV) iil"llfl(;)fl.:J 

L~'tl.:J~1n 'tl(J1~fl(;lLU\ln11~l\1'JCl.!~flrilLl\l1\1'tl\l1f'l(J1 L~'tlLllitJ'lJLVltJ'lJri'lJi1~'U\I ~.:J,r\l t11ii 

'tlf;\11fl(;)lJ1n~\I ~flrh Cl.! i1~,u\I ~.:J-W-'tltJfl.:J Ll.~'tlf;\~fl(;)L,.]ii~fllJ1'tl'tlf;\11~flf;\'tl'lJLl.VlWl1tJ1\1 
, , , 

'i'_ aI" .. ~ 0 " .1 'i' ,. ... 
1JP11.:Jn11 (I RR) LLfl::~::tJ::L'JfllV1f'llJ'tl\l L \I'tl.:J~1n Lu\ln1~f'll\1'JCl.!~1 n(J1\1'tl\lLLfl::~fllJ1:: ~tJ"lJ\lVI 

"" I" I.-

L~f'lJ~1 n n11~1 L il\l L" 1.:J n1 ~ 1 \lLl.r;l fl::n j;j.:J LLr;l L1-lJ ~\I~\lt1.:Ji\lfl (;l Lf'l N n1 1L'Vi 1,r\l • 



... .. ", ~ ~ . .....J ....... • I ~ .." .. 0 ... ~ " ... ., 

IJ1'lrl~ 4.34 m~'JLr1rl~'\.H;I'J'l~~~r1'l ~'\Jm~~~'¥J'\J ~'\Jnnl.l'Vl~m~~'l~n.m.J~u~~ ~tJ"ll'\J'Vl'l~tn'l'\J COM L~'tlm~'\J('l~~~j;]3'1'\J ~~~'tlj;]rl~tn 6.65 LL~~ 12.00% 

"1 L1'l11:::tX 
B / C ratio 

"jI~iJ'~mn.J '2l."t.I~.1'iFl1~ • 
1 nn.!r1U/t)u 

JBIC 

1.15 

1.19 

"jI~U~njltl '2l.Thu.,,~u..t.I • 
1 nn.!flU/t)u 

JBIC 

1.47 

1.49 

t[(;lrl~~ 6.65% 

NPV (fl1U1J1'Vl) 

47.82 

58.30 

112.81 

116.24 

IRR 

23.27% 

25.84% 

37.78% 

39.52% 

, ..J 0 ~" ".. ~ ., "" Lm~~'Vl~'l : ~'lnm~r1'l'\J,)ru~~t.J ~"llb~'tl'H"1ILL~:::mL~"1I"1I'l~(;l'\J 

~~VlU 

4 

4 

3 

3 

B / C ratio 

1.10 

1.13 

1.42 

1.44 

. t[(;lrl~~ 12.00% 

NPV (fl'1U1J1'Vl) 

26.26 

33.95 

62.05 

71.41 

IRR 

23.27% 

25.84% 

37.78% 

39.52% 

4 

4 

3 

3 

-" 
w 
.j::>. 
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'" Lumn~tJill~~1LUumnf~Jl1'13'nrm1~1LUu,nun1~t"In11~f\tJ't1tJliiut1~m1~t"I"1 
OJ 

4.7.1 

'VIt!'lm1UJl1Plf,3 l~LLfi 't1~r1m1ul'V111~t"In11n1'liL1't1un1~liin ('tNffm1~'VI1'liu) ('tlun.) LLf\:; 

~1,rn~~LL'lt"l~'t1~ m~L'I'l·,'U.J'VI1UPl1 LLf\:;~m~Um1L1u ~~il11tJf\:;L~tJt"I~~~'t11u;l • 

n11l~Jl1'13'ru't1~rfmj'u1'V11j'4't"Imj'n1'liLi't1unj':;liin (tl~rfmj'~'VI1'liu) l~fu 

fil'l1~'t1,?Lfilrl:;iIii1n~"ll'ltJ~'li1mffi11L~ (t"I'1 . 'li1'lJ~'I'l6 ~t"I~~n~fJf\) tjU~ 23 fJ~Jl1~Ufi 2552 

tl~r1mj'u1'Vl1~t"Im1n1'liLffiunj':;liin (tl~r1mj'~'VI1'liU) ('t1un.) LijU'VIt!'lm1UJl1filfl~ 
.J tI '" 0 .... ~_ ~ .....J ~....J 0 .... 011 !'I 
Lnm'll't1~numj't"I1LUU~Nm'1nf\ mm'1YiI?J,JU1'1'l~:;tl1t"1 (COM) bt"ltJ~U'l'lU1'1'l'l'l~1Pl'lJPl't1 LlJU 

'VIt!'ltJ ,nu~iJ'fi1u1Iiifu'1't1~LM~mj'~~1LUU~1uIP11~nf\lnmj'~~u1~~:;'t11t"1 Lt"ItJm'1tltln 

'VI,r~~'t1fuj''t1~ LfilNn1j' (LoA) mj'~'I!u~~U'I'l1~~1U~'li1mj' ;J't1lqjf\ ~Jl1Umj'nr~L~m;r't1~riu 

U~'t1tJn1'lin'1:;liinJl1tJLUu'1:;L'I'lfl!l'1'ltJ n1j'~~L~1~LLf\:;~~U1LPlNm'1 LLf\:;mj'IP1f\1t"1~'t1'1l1tJ 

~1l1ViJJ~'t11mfl! ~1Umj'f\t"Im1U~'t1tJn1'liLi't1unj':;liin 

1ii1nm'1l~Jl1'13'nrViU~1 U'1J'VI1~Lnl'l~ULUm1~1LUULPlNm'1 COM ~1~11t1~tUl~ 

~1ii1j'ru11ii:;Llf't1~ L -nL'tln~1'1~~'VI~t"I 5 j'1tJ mj' ~ilfil'l1~'JnLlf't1~ LLf\:;filj'Utl'lU L ULL~f\:;Ltln~11 
U1:;n't1U~'ltJ t:Jf\n1ruj':;d.1u;rtlL~U't1LPlNn11Lj;1tJ~~~U1LPlNm'1m~LLUUn1'1U'1:;L~U (Self-

OJ 



U\~Un.\tt~LJf'Illil1 ~\U~~Wn.BV!L.L.!JIlB~f1tLUIel~tt~UtLttL~~" U~~Wn.B~!L.L.!JIlB~f1tLU 

1el~»V1~t'~U\jft\t'~ n.~t-~ Ln.tM~t-~L~IelIA.'~tf1tt~Un.\~BIel~IlIA.\IelIA.,~tf1n.~t,~~ 
" 

IlLI11l1n.n.L~Lk\IU~ .£ 

~08 

tLUt-tl1n.iA.N~tLUn.h~I1~~~~"5LLrnB~k\Iel~@~B~' n.iA.t'~tLuttl~'t-~tttU~~" sCl38 IlLJ(, 

• tLUUL~ %0£ ~\IlLt5LLrn@~k\Iel~B~@~' tUUJ.tt~tttU I1,VL~t~'t'~L~ ·UI1@ n.~~~~ 

~\t-L~UL~n.~'~ SCl38 LlelLt~t-~n.~IelIA.'~tf1n.~t-~ t-@'~L[.t-L~»t @~IlLJ(,f1\L!1-t.~" Ielttk\t'~ 

tLUI1@U~trI~UL~ sCl38 @!L.~~n.~~Ll1rtt'LIA. n.~IelIA.,~trIn.' LrutLMJ.ULk\~" Iel' t'L~UIlLJ(, 
1 "" .r ,. ~ po. I" It -, " k 

@IItLlelLtIeln.k\LUglA.~tttt' ·UI1@ t'LIA. t'@'@IIt~I1UtLUI1@U~trI~t-Lt.k\~tt-~U~tLUUL~Lttt'~IlLJ(,@1It Jr 0 ..... ~~, k ,f'" ~ I"" , .. of 

tLULl!4Lt n.n.t'lel t.~"~Bt't~IlIel' lelIA. ,~trI t'L~I1UIlL~BIltBtJ. 't'@tB~L~tMtLUtt~~UtttLU[1(;U~trI~ 
~,. " I ~ I" I,. .r r- t ,...... I"" 

UL~t'Bf1.1 Iel' tLUt-B~lA.ttL~k\' IlL~Ltt sCl38 Lk\UtLttL~tt' ·UI1@ B~n.J(,IelU'IA.t'~~" ·UI1(!O 
I'" " k " ,.. " It , k .. of -,.. ~, .. 

t-LIA.I1U sCl38 BIltBJ(,@tJ. '(!O~IelIilLttLJ(,'1A.1el1A. '~trIIlL~k\tt UL~t-Bm Iel' tLUI1(!OU~trI~I1Uk\' IelL~~Lk\ .... .r r" I"" "!'" I- ft:" ",. "it 1"11 ,.."" 

tLUn.' t'L~Un.l!4n.rImI6l'l (SCl38) Iilleltl!4mBl1tLlelIlLJ(,(!ollttLUn.h~I1n.~t-1l ·UI1(!O n.UL~U(!On. 
• t.,; -~ ... ... ,r ........ 1:' 

n.Jtln.~, IlIA.VLk\lA.tLl!4Ln.g '9[.ty1LtJ.IlIA.VLIelLn.g ')jU8S PIJOM n.~, 

Lt'L~n.iA.n.t"t'~k\ 'mUtLUI1(!OU~trI~ t'Lt.k\~t(!O~Iel~~n.rI't'~ . UI1@ t'LIA. tLUt-tlel' n.n. 'Llel BtJ.' (!o[. m~ 
I ... I,. I·", I I...... I,; .. ~ ... 0 ". JP ~ 

ttllr'~~IA.n.iA.n.t-,t-~k\"tttt' t-~LUI1BU~trI~n.n.t'1el n.iA.t-~tLUn.' Lleltt~tt' Lt.IelIelt'~ ~08 t-Bt, ~ r' ... I ,.., k .. I ....... ~ .... "I "I k I ..... r 

~tLJf'ft\~~UlCn.iA.n.t.'t'~k\"B;.k\tLlelLn.gt'LIA.~" n.~t-~ ClClI L~~»\L~~~ ~08 tLUMlelln.t:'L~ 

tLU~ULk\ (L~ ClClI) 1l(!o)tt-LJfn.B~n.1A. "I1(!o~~~Lt~}~~~~Uf1~~tgn.t: 'L~tLU L~n.~p UL~t-(!o?' 

~08 tLUt'tl1I1,V»t(!o~m~Il(!o~f1ft\~~UlCtLlelLn.g~" tLlelLn.g n.IT-' t'L~n.iA.n.t.'t'~k\"UL~ttaVt-(!oJtl 

~LBt'~Ielt'LI1t'~ ULttt'LJfn.B~n.iA.t-~n.t.'Jrt t'BJtl~~ulC ~08 tLut'tlelln.U 'L~n.iA.t'~tLU 

n.iA.t-~tLUn.L~Lk\IU~ ·6 

LJrL~ttLt.lellel~' (Val) tLUt't~t'(!otl1~B~t-~k\UBULU»t~~t'~ ULtttLUttttuh(!o 

UL~LrutL~tJ.LJ(,'BtJ.'tL~U(!O't'~~~"tL~U@'J(,' U"IA.L~t.m~m\LIA. tt~'tttJ.mB~~t.tliltLUtt(!otk\ """ r Wi r- ID"I'I 0 b:- ,.. .. 
~rtBJfI1~Pt'(!oJtl~~UlCtLUt't~ Ln.tM~~~" tL~UBm~Ltt~n.l- 06 UL~t'~k\f1\t'~,,~\ ·UI1(!O t-LIA.t-~ 

.. .. 
~V'Ut.n.L~~ SCl38 n.~, n.,Vt'tlilft\ 33111,V OOd n\~ttBJf UL~t'(!O?' tLUMlellLn.tM~~UL~tt~m~' 

~rt BJfB J(,t L U U L~Iel~' t',@tLUt'tl1 t'!!ot 11~ (!o~ t-~k\U B!!ot LUn. t LJrL~ttLt.lel Lk\IU ~T}u L~U Bn. 
" 

tL~UBml.A.' (08) ~ft@J(,UIA.n.I1n.~"~~" tLUt-tlel' I1LtlA.l1t!!otJ.'n.['L[.~trINUttir.~trI ... r" k " ..,. I ~.... r I .. I .. 

tLU~~rIg~n.Lt'IlLt (331) n.~t-BmttB~Iele.,"t'~I1IA.~tU~~n.tt'~trItLUn.Lt-IlLt (OOd : lU8wn~)Q0 
I" " of" ~ ... I" 

9£~ 
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m~i~111Mruknrni:jLL,)"'~'t1~ nl':)L'V1Yi~~1Ufil1 1~f1JI"1,)1~'t1~LI"1~::i~1n 

~~1U')tJm~n't1~L~~ ,:nUn14''''2J~eJ't1tJ (~tlJ~"1l1 ,)~~lb::~M~) 1.u1'u~ 18 nutJ1tJu 2551 LL~:: 

~j3\')n~1YHh 7 ,)1L n't1~h~~1un14''''2J~eJ't1tJ (~tlJ~1~Nr11iCY~U) 1.u1'u~ 28 mnn11"1~ 2551 

(1 ) ~~1u')tJm~n'el~ LN~1un14''''2J~ eJ'el tJ 

(~tlJ~'ll1 ')~~l1~::~Mj) 

.. ".I:r 
• L1't1~ n11"lJ'elL"lJ1~~1U'V1~~~~~nmJ~1'll1L'V1,):: ~.~~'V1~1.l~1n1j ~~~tf~n~1J 

.. :r 0 .I........J 
't1.YiU~~1~1"11~ ~.'il::L'll~L'V1~1 LL~~~~~~~n~1J 't1 . mLLYi~LL~U ~ . UI"I~u3~ ~1~~U~~'t1L~"IJ'V1 ')~ . 

, ," 
349/2551 L~'t1~ m~"IJ't1't1~CY1~~U'V11~11.l~~1U~~~~tf~n~1J'i~ 3 LL~~ 

1'u~ 9 ~~11"1~ 2551 L~U'V11~11.l~~1U~~~~tf~n~1J 't1.n1LLYi~LL~U ~.UI"I~l.l;1~ 1~LVitJ~ 
LL~~L~mL'vht!u LL~::hJ~1~1~mhtJll.l1."'11~..r~~u Lti'el~~1n LiJU.;r't1n1~U"'''lJ't1~1Jm'1 ~1~f1J 

:r "" ,~, " ~"J "'i' ~, 
~~~~~n~1J'eln 2 LL~~ b~~1~1~m"lJ1~~1Ub'" LU't1~~1n L~1"lJ'el~ bI"l1~m~b~'t1~CY1[;l 

• d-'t1~ m~~1Lilum14''''n11~~eJ'eltJ''lJ'el~n~~L'V1Yi~~1UM .. . 
" , 

~~~tf~n~1J 'el.YiU~~111"11~ LL~:: 't1.n1LL'NLL~U LVim 2 LL~~ L,ht!u ~~iJ~tJ~~L~tJ"'~l1~1.u 
, " 

Wlr~~'t1 nl~L'V1Yi~~1UI"1~n1J~1U~1U~~LL,)"'~'t1~ (nl~L'V1Yi~~1UI"l1, 2550) L"'tJ~~~tf~n~1J'i~ 2 

LL~~ 1~~1Lilumm.J1Yh~1tJri1'll1.u~::1J1J Flare [;l1~.;r't1n1~U"'''IJ't1~m~L'V1Yi~~1UI"1~LL~,) • 
, , 

• ... 0 ~ .d......- .-
Lj't1~ m~"'1Luum~Lnmn1J1"1111J't1ULI"1~"'~ 

". I J _ ~ ...",,,.1 " 1."" "..I 0 .... 
LL~::~u~::n'el1Jm1 LU't1~~1n nl~L'VlYi~~1UI"1~ LlJjtJ1JLL~~'t1U~,)1~1~'V1'"l1~ ~ ~1~~U~,)U~1n(;\ 

1YiL~~"If~~Yi~1fYi1N'll6 "lJud1mL~::n14'(;\~~eJ't1tJ'"l1nj3\u6n14'(;\~~eJ't1tJ'fl't1UU'll LL~::1Jm'Vl na~ 
... 1U ttl , -1' 

" 79 ~1n'" "lJUd1mL~::n14''''2J~eJ'eltJ~1n~utfn14''''2J~eJ'eltJ~U't1~LL''IJ~LL~::~1tJ1~~ ~~t!u 2 1J1~'V1 
.!I ... " ov... 1. Ji' ..J.. :r.1 .. :r .1...."" 
U '"l~[;l't1~~1JtJ(;\'ll't11J Un1j'VI1YiU'V1LYi't1~~n~1J~~~'t1m'el~ LL~::L~'el~~n~1J~~~'elm1tJ1Jj't1mL~,) .. .. 
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COM t;l'ellU 

(2) 

• 
m ~4' ~ m ~l;1 fI tJ'el £J-,rt1\1 nl\l L YllUJ'l-11'1.lrl ~ 't 'I.lif~,D'I.l ~ :;iJl;1 fI tJt1 tl Ln ~~'I.l Uv! £J L~~ tl 

8,000 ~'I.lt;lt1.r'l.l L~tll;1f1tJ'eltJ~'dlU~~rltJrllJ11JtT\I~'I.ltfri14'~l;1f1tJ'eltl 3 LL~\I l~LLri ~'I.ltfri14'~l;1f1 
tJ'el£Jtl'el'l.l~'jj ,j1IbJl1\1nfltJ~'l-1~lJ l1\1nfltJ t1 ..... 'I.llJ~1~rl1lJ ~ . ~~L:n\lL Yl~ ~'I.ltfri14' ~l;1f1tJt1tl'l-1'1.lt1\1 

LL ~lJLLfI:;~1tll 'l-1lJ ,j1 11m\l nfltJ~'l-1~lJl1\1nfltJ 'el. ri1LL .... \lLL~'I.l ~ . 'I.lMU3lJ ~tJ;:J ~:;tl~m~L~'I.ll t'lJt1!1 
I ~ I ~ 

10 tl L1ll~\lLL~.r'l.lii 20 nm!.J1rlll 2547 LiI'I.l~'I.llU 'I.l'eln~1ni1tT\I;:Jm~ri14'~L(;)tlmru11umrn~£J 

~'I.lYl'1tfL~~tl 1 ,000 ~'I.lt;lt1.r'l.l ~1'l-1ful;1f1tJ'el£J'el'l.llJl~1£J~:;iJm~~(;)LL£Jm~t1't-X tJ11ffl L .... ~L~~ 
, ~ 

-f'l.lLL 'I.lflL'd~~ ~1ri~ ,j11ul1\1nfltJii ~ . M~LLn'd 'I.lt1 n~1nilti\liJmrl1\1LLe.l'l.ln1~ri14'~l;1f1tJt1tl~'el\l 

nl\lL 'Vl .... lJ'l-11'1.lM 't 'I.lt1'1.l1rllJl ~:; .... tJ1tJ1lJfI (;)m~l1\1nfltJ't -X,J'el£JfI\I L(;)£JiJn11~ (;) LLtlnlJfltJt1tl LLfI:;,j1 

nitJll1 't -nu~:;L£J'jjUL -n~lJ1n~~~ • 

• 
COM 

>-

n1\1LYl .... ll'l-11'1.lM ~~iJm~r.j1tJL~'I.l2T(;)~1LiI'I.l .. hI9lLLfI(;)LLfI'l-1f1lJl1\1nfltJ'l-1i\l~1n~1LU'l.lm~Llh,r'l.l LLt;l , "\I tI ~ 

hJiJ~'d'l.lL~m.;rt1\1't(;)1 ritJm1~'el~~1~ru1rl1f1Jt1'1.lLrl1~lJl 

4.7.1.3 ~mD'I.lm1L~'I.l 

~1nm~L.;r1tllJU~~'lJllJll'l.l1't'l.l,r'd.;r'el Future of Carbon Finance in Thailand 

: COM Projects, Post - Kyoto Protocol 't'l.l.r'l.l~ 16 iJ'I.l1rlll 2552 ~\liJ~'dLLYl'l.l~1n~mD'I.l 

m~L~'I.llJ1tJ1~tJ1£J l~LLri ~1,rn\l1'1.lLM~~n"'lm~rli\l n1:;Ylrl\lm~rli\l ((;)1.~lJ-ftl l~"'l""\I';) 

fi'l.l1rl11LL~\lU~:;LYlf'llYltl (Mrs.Niramon Asavamanee) LLfI~ ~1,rn\l1'1.lfllru~n~~llm1ri1ri1J 
>-

'l-1in'Vl~ .... tfLLfI~J;1f11~'l-1~nYlj' .... tf (IiJruq'1j'J;1'\J Q1L(;)'jj:;) ~1lJ11f:1~,ul~r;)\lil 

• 
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'tl'Wfll 'HJl H',j1rl1 1-if"h£J 1 'Wm~tlftlLtl~£J'W'tltln~ur~1'tl Lrl~>l4'm~iJ ~~!?l'e) .Okl • 

n1~tl~:;~ti(;lVl~>l>l1'WLL~:;fnM1~>lLL')(;lt\''tllUJ1inLil'W~1£Jr.i1tJ1'Wm~~1'W,)nJ 

fl1;;L1'WL~il~~rlrl~ 

.. ... 0 1/ ...... .,. I ... ~ ,... - "1.1 "I 
n11Lntlfl1M''W1L'!I1Lrl1'e)>l~n~LL~:;')~(;l'e)l..ImnJ"1!>l ~'-J'-Jm1~~j;l ~'Wl..I~:;L'Vlfl\ ~'W •• 
.... 1/ ... 

'elj;l~~'e)tJ~:;~'WtJ 

'e)~ry1j;l1 ~,j1~11-ifr.i1tJ 1 'Wm1~4'mL~:;';L'J,J'W1'-J1in Lil'W~tJr.i1£J1 'Wm~ 

~1'W,) nJfl1;;L1'WL~il~~ rl rl ~ 

" '-J1j;l~m~L~~1;h:;'lhtJ~>lL~1'-J1~m~~1Lil'WLrl~>lm~ COM LL~:;~>lL~1'-Jm~';oo.J'W1 
'i''i'. 'i' ......... ... -1 .l' .!t .......... 

L'Vlrl ~'W ~'W ~~m Vl'tlVlL'J,J'W1m~~ ~j;l'Vl~:;'fl1(;l'-J1n'!l'W 'W'tln~1n'W tJ>l'-Jm~Vl~1~nJ1'-J1j;l1m~~(;lfl11:; 

fl1;;L1'WL~il~tJf')rl~~1nn11'!11tJf')1ftl'tl'WLrl~~j;l L~'tl-rl')tJ~>l1~~tl~:;n'tltlm1m~1~';oo.J'W1 
n~:;tI')'Wm1~~j;l~~:;'tl1(;l LL~:;L~'-J~ntJfl1"r'11'Wm~LLfJi>li'W'!I'tl>ltl~:;L'Vlfl\ ~>l'!lnJ:;eti>l'e)~1'Wm~ 
" " i'Wj;l'e)'Wm1~nM'1 LL~:;fh~~m~~nM1'el'e)n'-J1 "r'ItI~1 '-J1j;l1m~;h:;Lil'Wtl1:;LtJ"1!,r!?l'el~')'Wi')'-J 

L1'W~>l"rJ'W1'Wm~~1Lil'WLrl1~n1~ COM ,rn~'el~1-ifL1'W'-J1nn~1 m~~1Lil'WtrlNn1~ 

tln~ ~>l,r'W ~>l~:;iJrl,)1'-JL~tJ~1'Wm~~'-J'Vl'W'-J1nn~1brlNm~tln~ LLlJ1n1~'e)'W'-J~L1'Wn~1n~rn,j'W 
II " , 'tJ 

m1L1'W~:;~~1~nJ1~1n~~1tJih4'm~'tlhJ1~1J1(;l'Vl'W L-rl'W rl,)1'-JL~tJ~ f'),)1'-J~'Wf')>l f'),)1'-J~'W1~~1 • 
~:;L~~~j;l'eltlLL'Vl'W~~'-J~1 ;~rl,)1'-JL~tJ~~ti~hliJ~(;l~~1'-J11t1'e)'eln'-J1m'Wti'WLL~:;ftl1'e)>lL~'elth>l 

LtJ'W~tlfi~1'-J .. 

4.7.2 1I1f1L'eln"lf'U 

1 'Wm ~~4'£JL~i '-Jfl1Mur~ 1 nVl\\'"J m1'WL 'e) n'll'W~ L~£J'"J;r 'el>l fitl ~1 L il'W brl1>l m 1 COM 

" '!I'e)>lVl~'-Jtr>ln~tI L~LLri ~~1Lil'Wm~{(;lm~~~'-Jtr~n~ml>l 3 LLvi~ L~LLri ~~'-Jtr>ln~tI~"1!1L'Vl'"J:; 
ct ,., " 
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~'1Lih!n'1~l'l'1l-JLf1Nm~ COM ~-:I~'W -:I'1'W~4'tJ~~-:I~l-JJl'1~nr ~~'1LU'Wm~4'c;)m~Vlql-J~-:ln~tJ 
.1 J if ..1_ X 0 ... ~ -

~'1"1!'1L 'Vl'J:; ~ . ~~'Vl~lJ~'1 m1 L "t'j'tl~'tltJml-J ryVl'1LL~:;~M~f1'VlLn C;)1I'W~'1nm1C;)'1L 'W'W ~f1~-:I m~~~-:I 

~-:lL~~tJFl'J'1l-J'tl'WLf1~'1:;,r~'1n ~4'c;)m~VI~l-J~-:ln~tJ~'1"1!'1L'Vl'J:; (FlruL~'1'J~n~nr L~1n l"t'j-:l';) 1.'W.-r'W~ 
• \I' ,., -'" 

" ... ....., I ... 

14 l'l~'1f1l-J 2551 l-J~'1tJ~:;L'tltJ C;)1'l-:ll'l'tl'W • 
:f ~ ,.J 0 .... I .!"1 :f 

Vlql-J~-:ln~tJ~'1"1!'1L'Vl'J:;IJl-:l'tl~'Vl(J]'1tJ~~"1!'1L'Vl'J:; 'tl. tJ'1-:1~~ ~. ~~'Vl~lJ~m~ LlJ'WVlql-J~-:I 

n ~tJ~ iJm ~~ '1 L U'Wm ~'tl th-:lC1 n ~1I'1i1tJ'1~ ,r'W~'tl iJ m~il'tl-:l n'W~-:I LL'J c;) ~'tll-J L ~tJtJ L vi'1l-J'1l'l ~'1 $'1'W1.J'tl .. . .... 
:f .... ~ .1 J 0 :f ~ • I " IV , 0... :f 
~-:ln~tJ~'1n~ l-JlJ~l-J'1rul-J~~'tltJ'Vl'W'1l-J'1~-:ln~tJ'Vl-:lVll-Jl'llJ~:;l-J'1ru 12 ~'1'Wl'l'W LLmm~I'l'1L 'W'Wm~~-:I .. 

.!"I • ~ J... '" J... ~ •. 1.':1 • I " .... 
n~tJ'tl'tlmlJ'IJ 2 Phase lJ~l-J'1ru"lJtJ:;'Vll-Jm~~'JtJ~'Jl-Jm"1!L"t'j'tle.J~l'ln~:;LL~ ~TtTt'1lJ~:;l-J'1ru 7 ~'1'Wl'l'IJ 

LL~ :;ill'l ~'1 L U'Wm ~~-:I n ~tJ 111 LL~'J L U'WL 'J ~ '111 ~:;l-J'1ru 4 n~-:I L~l-J ~'1 L U'Wm ~e.J ~ l'l m':;LL~ L vlY1'1 

ifryVl'1~ Lnl'l~'W~'1nm~~'1L U'Wm~~-:ln~tJ L~LLri ifryVl'1~'1'Wl-J'J~"1!'IJ ~-:lLU'lJif ryVl'1V1~n 
" , 

1I'tl-:l m~ri'14'1'l1ltJ:; ~tJi:lLL 'IJ'J'Vl'1-:1LLri1. 11 Ll'ltJ mm~-:lI'i-:lf1ru:;m'~l-Jm~L Yl'tll'ln~~'tltJm~~'1L U'W-:I'1'IJ 

" "1!'tl-:l1.J'tl~-:ln~tJ LL~:;I'i-:l LM-:lm~ LNL vlY1'1"t'j«-:I-:I'1'W'Vl1'l LL 'Vl'IJ~'JtJfh'1l~'1nVlql-J~-:ln~tJl-J'1 H'11~:; LtJ"1!'Il 

• 1:;tJtJm~~'JtJnl-Jfh"1!~'1nVlql-J~-:lnfltJ 

«n~ru:;m~~'1 L U'IJ-:I '1'W~-:I n fltJ L~i:lm1Ll'l1tJ l-J ~:;tJtJ n'1~~'JtJ nl-J n'1'1l L ~'tl e.J ~ l'l 
" I .... " 

m':;LL~ L vlY1'1I'i-:l LL~ L1l-J i?l'WLU'lJm~'Vl1'l ~'tl-:l LL~ 'ti-:l i1hJ1~ ~'1"'-:I ~-:I ~ tJ L~~'1 n f1'1 fu'tl'IJLFl~~ l'l L U'WVI« n 

LL~ ~'1"'-:I ~-:I e.J ~ n~:;'VltJ ~'tll-J'Jfl"1!'lJL U'W~'1 ~tJ LL~n LI'l tJ 1. 'IJ'1l'J-:I LL~n i:ln'1n'1-:1V1ql-J n'1"1! LL tJtJ LL 'W'J ~-:I LL~ 
Lnl'lif ryVl'1~'1vi'J l-Jvi'tl ~'JtJ~'J ~ n'1'1l yh 1. ~n '1'1l~ Ln 1'l~'IJ hl~'1l-J'1 ~tl~'tl tJ 1'i'J ~ ~'1'IJtJ'IJ L~ ~'tll-J'1~-:I L~ 
LLri1. 11 mn '1-:1vi Ie) LU 'lJLL 'W'J'IJ'tl'IJ~'1l-J'11C1 ~ I'lif ryVl'1~-:I mh'J L~ LL~:;if~'1U'WLcn;-L~"t'j'1 :;vi'tl LL 'W'J'W'tl'W 

LU'WVI«n Ll'ltJiJ'el l'l~'1m~ntJnl-Jn'1'1ll-J'11.;r1. 'WLf1Nm~~ml-J'1ru11~l-J'1ru 700 ~ntJ'1I''lflLl-Jl'l1~'tl 

-r'JLl-J-:I (m
3
/hr) 'W'tln~'1neti-:l;jm11.;- Blower '1l'JtJ1.'lJm1~l'ln'1"1!L;r'11:;tJtJe.J~l'ln1:;LL~LvlY1'1 LL~:;i:l 

m1Le.J'1n'1'1l~-:I'\J'tltJl-J'1m~'tl-:l~'1nml-J'1run'1"1!~ntJnl-JL~'\J'tltJn~'1~~'1'IJ'JruH if~'1u'W tJm'Vl~ ~ 
ifryVl'11. 'IJ~-:lm1'J'1-:1vi'tlntJ1~l-Jn'1"l1 L ~'tl-:l~'1mltJ:;i:lm1'Vltl'lrA''J hlL vi'1n'Wyh 1. ~vi'tl1l'1l?l ~-:I i?lle)-:I~ 

m1'Vll?lfl'tl-:lm1'J'1-:1vi'tlL11(;'tltJ1 L ~'tlf1'J'1l-JL Vll-J'1:;~l-J"lJ'tl-:lm1'J'1-:1vi'tl1'JtJ1'Jl-Jn'1"1! 
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, 

~U 4.19 ~::uum~'J'l~vi'flLLt6'J~~ .. 

, 
m~~~nflml'tl~~~~lf~nflU~'l'll'lL"''J:: tJ(;)~'lLilt6m~iJ 2543 LLfl::Ch,JtJ~lJl 

n~::LL~'l~.yhlt6tJ 25471vltJH'Lr1i'fl~tJ~LJ1n~::LL~'l~yh~"''fl Caterpillar 3516LE ilihi~m~tJ~lJ1 
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..J cv p '" --' cv " _ ..J cv .... .J 
LnmmJm~~,;)1J~,;)2-Jm'll (Jl'e)-.l2-Jm~ViOOJ'W'W:;1J1Jn1J~,;)2-Jm'll'e)n if'lJ~1Lnmn1J~L"llm"ll1'lJ'\.'Wn1~ 

. .. .... ~ 1/ 'J' 1 t ..., .J 
'll'e)2-JLr1~'e)-.l'W'e)tJtJ1n 1J1-.lM-.l2-J1"ll1LL~:;m~~-.l'll~~:; VI~'W1'W if'lJ~1L~'fl-.l~:;tJ:;L1~1'Vl H1. 'Wn11'1l'fl 

~~'lJ1(Jl~1Li'l'Wm~~~(Jln~:;LL~lyHh~1n~"htJ-.l1'Wfl1J1~.jf12-J1n 

ri'e)~11-.lLL~:;~1Li'l'WLr1Nm~2-J1nn~1~tJ~:;2-J1ru2-J1n ..r-.ld'1l?ltJ~:;~-.lr1~~1Li'l'Wm~ 1J11ffi"1 hll~ 
~.r..:J~~rhl1 LLtJiVl.r..:Jm~tJ~2-Jf1J~1n'lll.J"ll'WLl?lm'e)1J • 

• 
'\.'Wm~lh~1f1J'e)'WLr1~~(Jl~'e)..:J~'e)m~iJl?l~1Li'l'Wn1~~2-Jlr-.ln~1Jr1~1J~n Phase 

LL~';).,r..:JVl2-JI?l~..:J~2-J~1Li'l'Wm~Lr1~..:Jmm~lnm~~~'W1~~:;'e)11?l (COM) LL~:;'\.'Wi'WP1'fl'Wn'w 

~1Li'l'Wm~L~~'\.~LtI'WLfIINm~ COM il1J1,;''Vl"1 ~mnM1L;r12-J1L~'W'flL~Nm~ LL~:;f1J~(;1'll~1J'\.'W 
" m~r.r(;1m~i'WP1'e)'WtJi1..:J1 ph H'~1tJ~:;LtI'WltJ'\.'W~nMru:; Profit Sharing VI~..:J91n'tJ1tJ~1fu~'W 

LM~~LL~,;) LL~'\.'Wif99~'WtT..:Jhliln1~~n~..:Jmd'e)'tJ1tJ • 

L~n~1~ Validation, Verification ~tT..:JhILL,j'W'e)'W 'fi1'\.~hlil~~n'\.'Wm~~1Li'l'WmffitJ"wi(;1L~'W 

'W~n91nef31J1~tT-.lhlil'WLtJ1J1tJ~1'WL1'W~,r1J~~'W~'Vl1..:J1J1,;''Vl''1'e)199:;H191n~1-.ltJ~:;L'Vlfil~ 

-nI?lL~'W 

- .. , .., ..01 , 't'i' 
m~L~'W'e)r1,;)12-Jr1(;lLVI'W ~'Wm~~'W1J~~'WLVi'e) ~~ ~r1Nm~ COM 

LL ViiVl~1tJ'\. 'WtJ~:;L 'Vl fill 'VltJ l~LLri 

L~'W'll~1J91n~,j';)tJ~1"llm~VI~1tJLL~..:J l~LLri ~1J~ . , n12-JLtJfi1fim~, n~2-JL:r-.l-.l1'W 

~(Jl~1~n1~2-J, n12-J~~n~Vi~..:J..:J1'W, m~lyJYh'Wr1~~~,;)..:J , n~2-J~~'W1Yi~..:J-.l1'W'Vl(;lLL'Vl'W 

LL~:;~~fm;Vi~..:J..:J1'W ~..:Jm~'tJ1tJl~r1,;)~~:;LtI'W One Stop Service ~12-J'WLtJ1J1tJ 

f31J1~ 
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'VI~~ll'~nmJ 'fl . 'Vi'\.\~~11~1~ /OJ.'Yl~L<n~L'VI11 LtI'\.\'VI~~ll'~n~U~1'fl~fUlJ~~'fltJ/Oj1n 

P\'\.\6ri1r.r~~~~'iltJ'tl'il'\.\'\.\"l! LL~~~1LU'\.\m1'it;)tJ ~1~~'\.\tIl'J'\.\~1n~ 1Yit1lOj,r~~'Vi~';'Vi1cU"l!6 ~~LtI'\.\ 
'U 'U" " 

" U1M'VIL~mnU~~1Lil'\.\n11~'fl~'VI~~lJ~n~U11"l!1L'VI'J~ LL~~-!l1'\.\~r.rtJ\11~fu~'J1~'fl'\.\L~11~'VI1'\.\m1 ".1. • 

i~1l1Mnr/Oj1n ~P\'Jmt~Nn11'V1~~ll'~n~UYi'\.\~~11~1~ (flruL~1'JtrnMnr L/Oj1qj'Vi~';) l.'\.\rf'\.\~ 14 

" , 
'VI~~ll'-!ln~U'Vi'\.\~~11~1~tJi~'il~~~1U~'Yhti1'\.\ 'fl . 'Vi'\.\~~11~1~ /OJ. 'Yl~L<n~L'VI11 LtI'\.\n11ll'-!I 

n~U'flth~"n~·1I1iiu1~L-rl'\.\L~mnU'VI~~ll'~n~U11"l!1L'VI'J~ ihn~1ru~~~'iltJ~,j1~1lJ~n~u 
'U "" III 

tJ1~~1ru 1,800 tJi'\.\lJl'flrf'\.\ LL~~LLtJ~LtI'\.\ 4 Zone LLlJl~~ Zone ~'VI~1tJ Phase tJ'fltJ ifC1!'VI1~ 

Ln~~'\.\/Oj1nm1~1Lil'\.\m1lJ~n~u 1~LLri ifqj'VI1~1'\.\~'Jfl"l!'\.\LtI'\.\ifqj'VI1'V1trn"1l'il-!ln11ri1r.r~"1ltJ~ t~tJ 
;jLL'\.\'J'VI1~LLnt"1l1~LLri ,j1~11J11~1'\.\1Jl1~1~1H' L-rl'\.\ ISO 14001 if/Oj,U'\.\~1~~'\.\tIl'J'\.\~1n(;l1Yit11ij,r 

" ~ ~'Vi~';'Vi1 cU"l! 6 1~fu~1 ~ 1~1'\.\~1 n~il1. '\.\m 1~1 L U'\.\~1'\.\tJ'flll'~ nflU lJ fl ~'il tJ'il tJ1~ ~ n ~"1l1iiu1 ~ 
" " n11LLlJl~tJi~"l!~"l!'\.\i~~'\.\fii;r1hJ~11'J1ij~1~0jj~"l!'\.\1'flU~1'\.\tJ'fl1J11'Jlijrf~filC1.U11'Vi,j1 · .. . 

t!Pl1~m1L1~1~~1'Vii~-!l1'\.\'VI~LL'VI'\.\~'JtJn1'l!/Oj1n'VI~~ll'~n~u~1HftJ1~ttJ"l!,r 

• 1~UUn111'JU1'J~n1'l!1ij1n'VI~~ll'-!ln~u 

inMru~n11~1LU'\.\~1'\.\lJ~nflu1~;jn11L1J11tJ~1~uum11'JU1'J~n1'l!L~'flt.J~1J1 

m~LL~1~~1 ~-!liflij,u'\.\'fl~1.'\.\i'\.\~'fl'\.\m1'J1~LLt.J'\.\ LLfl~!Pl1~~1~m11.-n' Blower -rl'JtJ1.'\.\m1~(;ln1'l! 
, " 

L;r11~UUt.J~~n1~LL~1~~1 i~tIl'J'\.\n1'l!~,j11~t.J~~n1~LL~1~~1num1Lt.J1Yi~ti~hj~m1'fl'flnLLUU 

~LL'I.l'\.\'fl'\.\ LLfl~ti-!lhl;jm1'V1~~'flUL-;"ewei1J111m1Ln~n1'l! 

Caterpillar 3516LE 

11'l!1L'VI'J~ L~'il~1tJlJl'flm1-rl'fl~1l11~ ;jri1tr~m1t.J~~n1~LL~1~~1 1 L~n~rf{;1l9l (MW) ~tfilJ111m1 • 
1'V1~"lJ'fl~n1'l!~L;r1Lri;''fl~ 700 m

3
/hr (t~tJtJ1~~1ru) if/Oj,u'\.\ti~hJb~~t.J~lJ1n1~LL~1~~1 LL~~ti-!lhJ 

'ViUUqj'VI1~Ln(;l~'\.\ Lti'fl~/Oj1n ti~hj~1LU'\.\m1 

• 
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~ , 
~'l'Wm~~"'I'l~n.nrnftJ'fl'WLf"l~~~ 'fl~1'Wi'W~'fl'Wn'l~'J'l..:lLLt:.J'WLL~~~~~'fltJ1';YlV1 

mm~n'VIrl'ltJLL~-:!LL~~LL~-:!'fl..:lr1m~'lJ1'V1'l~{(;1m~n'l"!!L1'fl'Wn~~"In ('fl-:!r1m~l-J'VI'l"!!'W) ('fl'lJn .) 

"I'l nm~L~'WYl'l-:! l.tJ ~..:l'l'IJ~'VI~l-J~..:ln ~'lJ 'fl. n'lLL'Vi-:!LL~'W "'I . 'Wf"l~tJ ~~ l.~f'lJrl'J'll-J 

'fl,?Lrl~'l~'VI1'IJm~ll-J[)'lMnrr.nn ~{(;1m~i'J l.tJ'lI'fl-:!'VI~l-J~-:!n~'lJ 'fl. n'lLL 'Vi..:lLL~'IJ "'I. 'WMtJ~l-J 
("n.l~'Wli'Vi6 4''lJYlfL'''I1qJf1''1) LL~~i'J'VIU'l~'lJ6tJ~tJ~mf3fl1'Jn~~~'Vi;-:!-:!'l'WLLrl~~..:lLL'J(;1~'fll-J rln.l~ 

~ liI'Jm~l-JIiI'lfl~fn'lLL 'Vi-:! LLfI'W ~'VI'l~YltJ'l;mnM(;l~n'lLL 'Vi-:!LLfI'IJ (t:.JIiI . ~qJl-J'l ih'WtJ~~~Mj) 1 'Wtj'W~ 

9 ~~'lrll-J 2551 

(1 ) ~{(;1m~i'J1.tJ'VI~l-J~-:!n~1J 'fl .n'lLL'Vi..:lLLfI'IJ "'I . 'Wrl~tJtl'l-J (f"ln.l~'lJli'Vi6 {'WYlf 
III J II etA II 

L"'IlqJri"'l) L1]'IJ~",;r'fl'.!~L~tJ'Jri1Jm~~'lLU'Wm~{(;1m~~-:!n~tJ'.!~tJ'fltJ~tJi'J1.tJ 

'VI~l-J~-:!n~tJ 'fl. n'lLL'Vi-:!LLfI'W "'I . 'Wrl~tJ~l-J Lil'IJ'VI~l-JlJ-:!n~tJLL ~..:l'VI~-:!~~'fl-:!ftJ'.!~tJ'fltJ 

"I'lnlil'W6n'l{~~~tJ'fltJ'VI'W'fl..:lLL'lI~LLrl~fI'ltJ1.'VIl-J ~'lLU'Wm~~tJ tJ1,;'Yl n~l-J 79 ~'lri~ ~ml-J'ln.l~rl 
III 'IJ ~ .. 

• 1 ...I 0:r ..J ... '"' 'i' • 1 .Of.... J' ...I :r ' .!'t 
H'fltJYl'IJ'll-J'lH-:!n~1JL'il~tJ 5,000 (;l'W(;l'fl'J'W (~(;1tJu~~~'ln.l) u"l"l'lJ'W'Vi'WYlH..:ln~'lJLL'lJ,:j'fl'flnLu'W 3 • 

J' ..J..Jo _ .Of ........ J'..J:.', ~"!'I ,.~..J 
'Vi'IJYl'Vl(;1'lL 'W'Wn'l~u"l"ltJ'W~'Vi'IJYlYl-:!'VIl-J~ 200 ~~ LL1J-:!'fl'flnLu'W 3 Phase LL(;lu~l-J'ln.l"DtJ~Yl 

lJ-:!nrl'lJ1'IJLL~~~ Phase 'lJ1,;'Yl'1 hlfl'l~'l~~ 1",;r'fll-Jrl1.~ L~'fl-:!"I'1n hIYl~tJm~'ln.l'lltJ~~LL \!'W'fl'W .. 

(2) i'J 'VI U'l ~'W6tJ{j'lJ1i m is M n~~l-J 'Vi ~..:l-:!'l'IJLLfl~~-:! LL'J (;1 ~'fll-J r1 n.l~~ 1iI'J n~~l-J 1iI'l ~ ~ f 

n'lLL 'Vi-:!LL~'W l-J'VI'l~YltJ'l;mnM~~n'lLL 'Vi-:!LLfI'W (t:.JIiI. ~qJl-J'l ih'WtJ~~~Mi) LU'W 

~ ",;r'fll,! ~ ~'l'Wm ~~'JtJ~'J l-J n'l"!!"'1 'l n'VI~ l-J lJ-:! nfl'lJ ~'l HftJ ~~ LtJ"!!oW 

m~~'lLU'Wm~lJ-:!n~1J~~tJ'fltJ"'I~vh1"'Lf1(;1n'l,,!!~'J[)'l'Vi~~'ll-J'l~mj'lt:.J~(;l .. 
, ~ 

n~~LL~ 1.vHhL Yl'fl L1]'IJ'Vi ~..:l..:l'l'WYl (;1 LL Yl 'lJ1.~ ~..:l,r'W ~..:l i:JLf"l Nm rn ~~~'l"l1 ~'l11 "'..:l'lJtJ~~l-J'ln.l~,rtJ ~,?'W 
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LLri3.J'VII~Ylmimm~tWl:i'f!llt'\ W1f ~YlmL '1Jlm;1 LL "r'I,:j LLt'\'\.l fiin'M'lL~ mn'lJm:i'-UI:n'J['I1"r'191n'Vl'Cl3.J~,:j , 

n~'lJ3.JIH'th:::1tl6Jl~1(;ltl1':l3.Jn~n'lJ'VI'\,btl,:jI'\.l~'\.l1 L"ll'\.l 'lJ1-,;'Yl n~3.J 79 ~ln(;l LLll,:j~'\.l~ 6511 "lIn 

~.JJ 0.- ..,.. ~ 
"r'I'\.lYlYltl(;l(;lIL'\.l'\.lm:i'~,:jn~'lJLL~':I L"r'I~1fl'\.lm:i'l"1mfl~r.rtl 91nm:i'c;iILil'\.lm~(;),:jmh':l ~1l-l1:i'() 

LLll,:jL~d~l'\.l 2 :i':::tl::: 

.... I '" "1.1 
'Vi~ :i"lI'lJ:i'':Il-lnl6Jl r;j,:jLLtJ1 LL:i'nl3-3.J~,:jn~'lJ (;),:j'!!'\.l ~,:j t'\13.JI:i'ml,:j'Vi~ L~L~"r'II:::i'\.l'lJ'\.lL 'Vi 1 '!!'\.l hj~I3.JI:i'() 

" ':l1,:j'Vi~L~,:jn'\.l'VI~3.J LL~:::91nm:i'c;iILil'\.l,:jI'\.l~I3.JI:i'mLll,:jL~LU'\.l2 :i':::tl::: ~,:ji1 

" , 
'1Ju~-nwVi 4 ---. 

'1JU~iU~ 3 ---. 

'" 
m:::LL~LvlYh~r;j,:j~tl3.J'VI'l~Ylmimmfmp\It'\lJ1f~YlmL'1JWlriILL"r'I,:jLL~'\.l LU'\.l:i':::tl:::YlI,:j 1.7 n1~L3.JlJ1:i' .. 
1(;ltlH'Lri~~,:j~~lJ1n:i':::LLt'\Lvl~I'1J'\.lI(;l 435 n1~~lJ1[J] (kW) ~1'\.l':l'\.l 2 Lr1i~,:j ~~,:jm:i'n'l'jjL~~L"r'I~,:j 

3 ~.J... 0 ... ~ ". I 3 '. r.!: 600 m Ihr 'jj,:jL3.J~L"r'I91:i'ClJI91nm:i'r11'\.l':lClJ9:::~I3.JI:i'Cl~~W1 b(;llJ:i':::3.JIClJ 450 m Ihr LLWllJ:i'l-l'lClJ 

1;' 0 'I" 1;' ~ " , .. 0 'I ".,.." .J... J' ~ , 
2 . '\.l16Jl:::'1Jtl:::~,:j YlI b'VI'\.l1 b'VI~L'1J'lVl~:i'':I'lJ:i'':I3.Jn1'jj VI'l b'VInl'jj6Jl':llll"r'1YlLn(;l'1J'\.lbl-lt'\I3.JI:i'Cl 

~~tlr;j':l~~I'\.l'lJ'\.lL~ ~,:j~U 4.23 

---. v1'tlT1Ul"mrhllLLUtJ Vertical Collector 

o 0 0 00 

0000 ... 00 

000 0 0 
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, 
m1~1L Utl~1tl1~tJ~YI 2 ~~LUtlLLntr'kJ'I.nn1"l1hJLYltJ~Yl'a ~tJmr.l1~'Vi'a 'ttlLL tl'"Jtl'atl 

(Horizontal Collector) ~~ltl 4.22 Lvltlvh~TW'"J'IJ 6 LLtl'"J LL~~'t-ifLPli'a~tJ~LJln1~LL~Lvlyh~tl11f1 

... 
~LY1tl50% 

'" vitlT'lU1'n.Jtl'l'!l::;~tI::; 

, 

ltl 4.24 111YlPi ifiLL tl'"J~~LL~ lfI~mr.l1~'Vi'ar.lUr.l~fh"ll't tlLL 'IJ'"Jtl'atl 

(m
3

) Lvltlm1't-ifri1"l1;h111Yl 1 m
3
/hr (LlfltJi:ln1"l1ilLYl'w 50%) ~~~1~11"tJ~l1ln1~LL~LvlyhL~ 1.2 

kW 'lJtln~1n~m~1run1~LL~Lvlyh~tJ~LJlL~ 1 MW ~~~1tJL~ 0.8 MW LL~~'t-if'ttlLPlNm1 0.2 

MW 

.. "'.. ........ .... I .. '" •• I!'1 ~... ~ 'i' 
LPl1'a~~m' L'IJ'a~~1n m"ll"ll'"J111Yl~'a~rlu1~n'au~tl~m"ll"ll~L Tl'a1 ~lfItl'an ~"lI1fI , b"ll b~L"lItl LLf'l~ 

J' "...... , "'~ 
rl'"J1~"lI'IJ~~ lfI'"JtJ'"Jfim111l1~11f1~'IJ 

1. Wet Scrubber - 't -if n14' IfI n1"l1-n f'l L vltlfi.lfltl'tln L"lI t'f 

2. Cyclone - 't"o <V .t::',J 
"lIm~IfIrl'"J1~"lI'IJ~tlY1 1 

3. Oehumidity - 't"o <V .t::',J 
"lIm~lfIrl'"J1~"lItl~tl." 2 

4. Activated Carbon - 't-ifn14'IfIL"lILf'lL"lI'IJ 

i~111~nr~iltl1~~un11nr~1'IJm1~1L UtlLPlN n11 COM L~furl'"J1~'atlLrl11~~ .. . 
~1n ~iltl1~~um1nrLLf'l~'t""~1mn~m1Vi1~1tlL~mn'lJLrl1~m1 COM ~tl~'lJ1-';." Sindicatum 

Carbon Capital LLf'l~u1';." South Pole Carbon Asset Management Ltd., 'l!n~n~1m'kJ'kJ1 
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L(eln"ll'tl~ Asian Institute of Technology (AIT) (~N'"Vl'UJru ).J'lfll~).J'l(;\~) 1\61'\6~ 10 fJ).Jll'l~\6fi 

m~~'lLil\6Lfl~~m~ COM 'IJ'tl~u~:;LY1f111Y1tJ fo1'tl m~~(;\m~u~'tltJn'l"l!L1'tl\6n'l:;"In~1'(;\ 

1u~,j'JtJ'IJ'tl~n'l"l!fl'lru'tl\61(;\'tl'tln1"l!;LV1mJLYh (C02e) ~~m).J'lN~~(;\~~1~;jt;:;L1-tJn~'l fnru'tlU 

LM~(Jl ~ffi Certified Emission Reductions (CERs) ~'l).J'l'lmj'l1u"ll'ltJ1~n'IJU'l:;LY1f11~f1f'tl ,.m'l'l 
.1' ." ... .J~!:"'I"""'''' 'i'~" ,!:,~ j' 

~(;\m'lu~'tltJn'l"l!L'l'tl\6n'l:;"Inm).JY1(Jln~~ ~'J ~\6nfi~'l'lLnm ~(;l ~(;\ 1.L(;lY1~\6 m'l"l!'tl"ll'ltJ CERs 

"I:;J1f'tl~ 1~f'IJ m 'l(;l'l'J"I ~'tl'IJ fl'J'l).J Q n J1f'tl~'IJ'tl~ Lfl N m '1"1 '1 n DO E LL~ :;~\6t1\6m 'l~ (;\ m 'lU ~'tl tJ n'l"l! 

L1'tl\6n'l:;t;nL(;\tJflN:;n'l'l).Jm'l'IJ~'l'l (EB COM) "lI'tl~ United Nations Framework Convention 

on Climate Change (UN FCCC) ~~"I:;'tl'tln 1'IJf'IJ'l'tl~m'l~(;\m'lU~'tltJn'l"l!L1'tl\6n'l:;.,mLth,j'l1U 

~'tl"ll,1tJ1~ 1.L~:;~tUI.L~\6~~m'l~'lLil\6Lfl'l~m'l COM 1~;~LL~\6~~ 
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m1~1lilwn11 

mtJW'tlm..lT~lVlPl 

0-

(;1n"'l~'tlUI"l'd1tJ~n(;1'fl-!l 

Designated Operational Entity (DOE) 



~X:X}:lNn UL~ V\108 gLUt'gl.n\'1.ITmfJm~lA.\'1.~\iJ' r.,L~Ut'~gLUt'gl.n Bl1m\'1.l1g1~~~~g~mBrUL~ 
.... ~ Ir;' ... ,f"" k I,.. -~ r 1"0 ~ - .. 

f1~\'1.JtlI1£1gLU UL~t'Bt!' \'1.tm~gLU~t'BJtl r.,L~Ut'~~~ggULk\ ~t ~~ggt'LlA.fJLk\fJ~1I1Lr.,~ \iJ~1» t , , 

L~t'~ gLUt'g~t'Bgf1%B~t'~k\UBBgLU\'1.tl;l\'1.~1L~r.,1~VLUt'g~t'Lf1t'~ (\'1.~ 06 L~r.,1~1) £ ~\'1.B~1 , , 

\'1.VLUt'g~LrugL~~Jt'tl1£1~lA.~~~~ 'V gLut'g~l \'1.~t'~ gLut'g~l 9 ~~\'1.B~1LrugL~~~~ 'Uf1B 
, J " 

L~\iJ\'1.k\L~ULk\~~" LrugL~~~~~ ~G ~gLut'g~1\'1.~1 'V gLut'g~1~~'1 gLUt'g~ OG \iJ11k\t'~ ('VOl) 
, , " 

gLUt'g~t'Bgf1%B~t'~k\~gLUt'g~l~ \'1.!f.1t'L~Br.,~ gLUt'g~lt'Btf1~B~t'~k\UBBgLU\'1.\L~L~I1Lr.,~ 

\iJ~1»\L~t'~ LUg'm~L~gLUt'g~V'L£k\L~gLUL~\'1.~ 9v t'~fJLI1k\\'1.,t\ gLUL~\'1.~ 9v L~n.~g\'1.Lt'\'1.t':l11 , 

\'1.\ Lt'L~gLUt'g~lf1,Vt'~k\\'1.B!Jf1~L~~t'BJt1~~t'~tLUt'g~lt'Bgf1~B~t',t\k\B~gLUI1~U\'1.t~B\iJ~t'~r.,~" , 

11k\' LI1~' U1,IT, L\'1.t'BI!I~~It.' U"gLUI1t'B~Bgk\f1g~l1,gL~UB'ULk\ UL~t'B\'1.1 \'1.r., 99 ~11k\t'lA.L~r.,,!l.' 
I " Wi I"'k 0" Wi ,.."... I k r-...o ~ .... It 

\iJ' 11' t'g~\'1.~~U'lA.LrugL~M.J:LUI!I" Lt'LI!lt'r.,glA.~tU~~11\'1.Lt'fJr.,\'1.k\UL~fUL!l.W!l.'~\'1.IT'lA.gLUl1ggUhB 
,,~, k... .f'" r'" ...,' , 1"''' i,; r'" 

uL~LrugL~~gLUf11\t't~~fJ\iJl gLUL~\'1.~ 9v L~r.,,~\ ('VOl) gLUM~lt'Bgf1~B~t'~k\UBB 

gl.,U gLUL~\'1.~ OG L~r.,'~VL~uBmB~~r.,gl!lgLU \'1.!f.' \'1.BI!IM.1-fJL~k\LrugL~~\'1.B~\'1.1-gLU~~I!,t'~ 

" '" 
'Uf1B UL~gLUt'g~lt'Btf1~B~t',t\k\~t'BJtlfJlA.tlellA.,~grt'BIt. V\108 gLUt'g~l\'1.t!'L~gLU 

gLUM~lt'Bgf1~B~t',t\k\UBBgLUL~r.,'~fJ~g 'G 

\'1.~ULI1L!l.L~I1Lr.,~\iJUm' LlA.t'~ ('Uf1B) (\'1.!l.Lk\l1gLU~t'B) UI!,~tU\'1.Bt1 ,r '" t 'a'1"5" 0 ... .. IP' 

!l.LugLU~~gLk1..tf1tLU~t'Bf1,V»t\'1.~t'BJtl~t:tLUM~1f1BU~trtL~UB'~~1' \'1.,VW~m!f.1~t\'1.~\iJ~ 
, " 

tLU\'1.' L~r.,'~fJ~t!l.' t'BI!lt'!1. gLUt'g~,\'1.'!l.' lA.W~t'Bt~'t'BIt.~fJB1~~fJLth~tt'Bl!IgLUt'glol'l f1BU~gIT " 1"5" " .. ~ I.i 1...-. ..... IP" ,,-~ I .. , " 

gL~UB'L~\iJ~gLU\'1.tt:ULI!,UB\'1. UB~'~\\'1.~\iJ~tLU\'1.tLJ:>L~I1Lr.,~~~'»tL~ ~~" l!,~ggt'LlA.~t3~k\' 
" • • 

\'1.~'~~U,Ltt'~ L~UULI1Jt'tl!l~t~'\'1.Bf1jL~I!I~t3UtLI1L~Btk\ L~UL~\'1.lA.\'1.Jtl \'1.1l-' \iJ~~ULm'.lA.Rf1 

f1,V~!l.fJl ~g r~t':l ~ ~W t L~Ug LI1 L~~u;tU~~lA.ft~f1U B2' UtLI1 L~ t'~LU f1BU~t r~ \'1.~ t'14 

1-lA.~gf1~~1!I11t'B~t'~Ul!IgLUf1U\'1.1t. ~, U fJr.,\iJfJL~B!1.tLU\'1.\'1. 1L\iJtLU 
~ .. , '" .r"~" II .r .. 0 

~ ~'1 Lt'Ll!lt L~UB 1 LlA.\iJ ~k\' L~Ug ITlA.lA.~g f1t'L~Ug LI1 L~ fJLg t'Lf1g LU f1BU~t IT ~ 
I 0 .... /I " j;.I .. r- .... w " I·" 

" \'1.t~L~~Lk\~\'1.~' 

t'~ \'1.BI!I\'1.1-fJL~k\~t'BJtl Stl38 \iJ~'»\ B~ ,Lt'L~gLU\'1.t: 'L~gLU\'1.BI!I\'1.1-\'1.\ t:t'14o~" rt\'1.,t\ Stl38 
I" t " "" " 

" " . ~, I1BfJLr.,ut'~B!loL~Ltk\' lA.~' fJLtB!1.t':l \'1.Ur.,fJ\iJ1\'1.!l.1U V\lO:) t'BII.~Uggt'LlA.\'1.' f1fJlA.mfJtIT1BI11~~11 
"lot I I .r "I.r-" r ,.. I'D' I '" ..." ,.. ~ .. !P' 

1\ n. J\ " 
IT, \'1.\'1.L~\'1.~~' t':l\'1.IT1~I!,UI1 Lr.,ut'~B!l.L~Ltk\' lA.\iJ' fJLtB!1.t':l r.,~"~L~l!IgLU\'1.L~\'1.' \'1.M.t'\iJ ~~lA.ULI1 
I .. k ~ " ~"WI ta ,.. I ,t "It,.." r 11 " " ~.... r 

"I • l-lA.fttf1f1,V» vt L~ Btk\j1. !l. fJl ~tr~t':l Lk\~ ~U,Ltt LU f1 BU~tr~ L.t'L~ ~~tgf1BU~trtLU 

UB2'~t\'1.~\iJ1tLU '~ 

t:t'~~tr~~UtLI1L~ ULI1t'LJf\'1.B~~tt~rB~~"Lk\fUJ:~t'~\'1.Lt'fJr.,r-k\fJL~k\~~11 
" 

\'1.B~\'1.1-fJL~k\\'1.L~t'BJtl~1!, V\108 tLUMI2l1\'1.t! 1L~tLU L~\'1.~1»tt'\iJ~" r.,L~Ut'~t'!:I\'1.t':l"UL~ 
" 

6v~ 
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" " LLt\''JL'Vh~t! ~~~t!1t!n~ru."lI'tl~\HU.JlJ~nfl1J ",~1~1"l1f1J'tlt!Ljil1~~(;1"'1nn1~e.J~(;1n~~LL~lvHhLLfI~1-if • 
.... !9 J' - ~ -.,. ..J 'I' ~.... ~ " .~ .. 
m"ll~L'VIt!LlJt!L'll'tlLYlfl~ "lI~Iil~Ln~m"ll~1n'VI~~ bt!'ll'J~ 3-5 lJ~fI~"'1nn1~~~nfl1J LLfI'JlJ~~1rum"ll 

lil~fI~fI~ LL(;hnnm~~1LQt!mrn'tl;t!'VI~LiitJt!LI"l~~m~ COM ~1nn~1 5 U n'tl1",,,,~';h1~"hJLnc;) 

1"l'J1~~~~1~1t!n1~fI~'VIt!1~ • • 
~ J' .. 

1il1niI'kl~1m~'tl'tln~~~t'l'tlf1J~'tl~UolNm~fh-if1 (LoA) "'1n 'tl1Jn. LLfI~m~"lIt!'VI~L1JtJt! 
'i' CV ," 0'1"".1 ~'i''' .. _~" J' 
~jil1~~mm1J EB COM fl1"l!1 'VI1 b~e.JlJ~~n'tl1Jm~Lt'ltJ b'tlm~ bt!m~1tJI"l1~1J'tlt!Ljil1~"'(;1 ~"'~1n'll'\J 

OJ 

~ .. '" ~ r. .. OJ' ~ f......J' - <i' .... 
Lt!'tl~"'1n m~YlIil1~ru1lJ~~1rujil1111J'tlt!Ljil1~IM1"'~t!1JIMLLmt!'VI"lft!'VI~L1JtJt! bjil11~m1n1J EB COM 

LLt\''JL 'th~t! LLl'im~'tl'tl~'kl11Jl";1 UolNm1 COM rX'tl~1~f1Jjil1,)1~~t!tJ'tl~1il1m.h~L'VIPiL~1if1t!rl'tlt! 

H1LLrl 'tl1Jn. t~tJlil~~n1~~"'1~ru1.;r'tl\!fI~~11il1nm1~1Lilt!m~1il1~ L-nt! m1tJ~'tltJrh"ll"'1n 
LI"l1'tl~e.J~IJlm'~LL~1vH'l1 L~'tl~"'11ru1~1 Lilt!tI"lNm~~mrnoo.Jt!1mh~tT~~t!411~ LLfI~hhi1f11tJ 
~~LL'J~t\''tl~ ";11,"m~L~t!~~1J1J~')t!~~~ Lilt!m~L~t!~~1J1JL~'tlt)~~1LLfI~";111tJm1e.Jfl1,"n1J 

'tl1Jn. LLI'i~')t!~41~hJl~f1Jm~1il11ru11"l1f1J'tlt!Lf'11~(;1 LYl11~ tf'1Nm~~~n~1')J~1~1~t! 
'VI~LiJt!t!n1J EB COM ";11,"m~~1LQt!LI"l~~n1~ COM Ln~;t!n1JUo1~~m1"l1t!1~1~qjL'Vh~t! ~;j 
f'1,)1~Jt!11il~1iljil1'J1~~~~11t!m~fI~'VIt! t!'tlnIil1n~ m1~1il1~ru1 Uo11~m1~1-if1 • • 

o 'I" 
4l~'VI1 b~ 

". I ,J..J • I..J.... J' ."1 1..J.. J' 
e.JlJ~~n'tl1Jm1~')t!~t!~LlJfltJt!fln~ru~m1"l!'tl"ll1tJIil1n CERs LlJt! VERs "lI~41~~111"l1"l1'tl"lf1mln 
OJ OJ 

" fI~LLfI~~it!(;1'tlt!m~~1il1~" .. n,J'tltJn~1 ~~e.JfI";11 ,";jf'1'J1~ ~~ ~11 t!m~fI~'VJt!fI ~ fI~ 

3. iI'kl~1'V11~~1t! Methodology 

m1~1LQt!tI"l1~m1 COM lil~iJ Methodology LmtJ1JL~ij'tlt! LLt!'J'VI1~1t!m~~1Lilt! 
..J.... .I..J • I "'!"1 ...., 

n"'n~1~"lJ'tl~~1~m~'l.h~Lll'VI1'i1~1 'VI1il~~m~LlJfltJt!LLlJfI~~ffiLLn ~"lI11tJfI~L'tltJ~'tl~L~~'tl LLfI~ 

tJm~n Methodology L~~ LLI'i~1ntf'1Nm~1~1~~~";1L'tln POO ltJLLt\'') n~1~11(1 ~~~~tJ~L'Jfl1 

'tl'tlnltJ1Mln 6 L~'tlt!1t!m~"lI'tl;t!'VI~LiJtJt!n1J UNFCCC LLI'i~1mnt! 6 L~'tlt!nrX'tl~~~";1 POD 

LLfI~"lJ'tl LoA "'1ntJ~~L'VIPiL~1if1t! ('tl1Jn.) 1~~ 

1 VERs \.11fl Verified Emission Reduction nflLth.J.PnfuflULI"\~~lJItJ~:::LfM\.1rl~ ~Ln(;l~U'nnl"\'l1).J~,r1Jl1L"l'IJ~LPiNmri1 

~~L"l"l:::f'l(;lfh'llLffiun1::"ln LLfI:::LijULI"\1~IJI~Ln(;l"l1n).J1f;l131u~~11JU).J1UflnLmlfl"l1mrfln1\.1U(;l'IJfl~ Kyoto Protocol 

LLfI:::tJ~'Wt,]mr1J'h!LutI"\NmrA'~l~~:::m(;l 1JIf'l1(;l LUm~fl'lJ1U VERs i:l L~flm~11~1"\'l1).J~).J~f'l'IJ~ri1'1l~Un1::"ln 

m1~11~1"\'l1).J1JI~:::mrn'IJfl~1.JI"\I"\f'l\.11flfl~r1mLunl1'rl'lUf'l(;l~1L\.1I1J'lJfl~'Lf'ln1flu \.11fl m~L~(;l~1"\'l1).Jful1~'lJfl1JLUm1r;i1Lilu 

~m"l LtJ~U ~1).J1~tlfl1U~Uf'l:::LflU(;lL~).JWi).J'l~"l1n (1) http:lLwww,clrade.orgNERsAugust 31 2007,pdf LLfI:: (2) 

hUp·//www.tuev-sued .de/uploadsnmages/1179142340972697520616/Standard YER e.pdf 
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" , 
,j~1 ~~P\'J~~~iJ~h~~ LLI'l1~Y1'l~IJ1Nif'l~'w)mJ'el~1~Y1'N COM ~'l~ Additionality 1~n'l~~'lLQ~ 

fi~n~Un~~~;r'el~nPi'l IRR ~'l (hJA'~Pi'l) LLI'l,"'lnnm~~'lLU~'LPI~~m~ COM ~~":h1~iJflI,)'l~ • • 
~~I"i'l~'ln;~ ":h 1 ~Ln(;)flI,)'l~i(;)LLtJ~"lI'el~,"~nn'l~~'l1nJ'l~'l~lJi'') L~"lILL~~t'l~e.J~ I'l'tl n'l1'el~mi L~~ 

rjti~"lI'tl~ 'LPI1~n'l1 

5. 11 '1),"'l flI'J'l~L .;r'l1~LL~~n'l1~1il,)1~1 ~m~';'lU1~"lI'lYi~'lmr 

o - 'i' "... 0.1 - n..li'.J"..:. .... 1 ,... r 
n'l~(;)1L~~~flI1~n'l~ COM 1J1'el~~n'l1Y1'lIJ~~"ll'l'Yi~'l~nJ ~~~Y1Y1'tl~C1~ m ~~LnnJ" 

n'lro~~Li1~~LL'll~'el~ Yh1~m~~flI,)'l~"lI'el~~~~~'l'LPINm~nu 'elun . hJIJ11~n~ L"1l~ ,"'lne.J~n'l1 
" , " 

70% "lI'tl~U1~"ll'l"ll~1~~'tl~n~1~~(;)lJi'~ 
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~Wh!l'!l'hnj .d/ 0 

I 
tJ'lJfl'1'l1'fl 

~~'1L U'IJ 'Lfl~\1m1 ~1'J~~'fl1JL'fln~'11 

-; , , , , .,J.J , " 
, 

" , LL~~~'IJ'JtJ~ '1'IJ'Vl Ln m'll'fl~ , , , , , 
tUJ\j1ru , , , , 

" ... f1J';f'fl L~'IJ'fl LL 'IJ:::~'1n~'\.b tJ~'1'IJ LL~~e.J~n'11'Vl~'11ru'1 

.,J.,J " • 'VlLntJ'J'lIfl~ 

0-

'Il'fl L~'U'!l U'U:: 

L~ 'IJ'fl fl 'J '1 ~ d~'IJ LI?l tJ fl ru:::'vh ~ '1 'lJLL ~::: 
... 

fllru:::'fl~n11~n'11 

fllru:::m1~n'11 fl'1.Jn . 

... 
e.J~n'11'Vl~'11ru'1 , , , , , 

~1'U , , , , , , , 
flf)nW,r~~flf1J1'fl~ L ______________ _ ____ 
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'i' ...a...a., tV tV AI "I tV ...a 
4.8 n!l'" ~1!.1 u.~::U ~!.IU1!.1'V1 Ln!.l'l'lJ/eHnUn1'l~ (;ln1'l~~ 1'oI'e1!.1 u.~::n~ ~n n1'l~ (;lJU1'V1 

~::'e11(;l 

~1niim~~1Lil'!.lLM~m~ COM ~'tl~~fll-Jc:r,mmJl-JfleJ'tltl ~~~I"l'J~~1~W1~n~1'!.l~'tl . .. 
.. " ........ .J.J "'.... 0.... .4 I ~ .... " ~'" I 

n!)~).J1t1~~'tl~'tlU~flUYlLnm"ll'fl,:jnUn1~(;\1L'!.l'!.l~1'!.l 'lI~~:;LLU~'tl'tlmu'!.l 2 ~'J"lI'tl b(;lLLn n!)~l-J1t1 

.J., ".1 .J ., ~ cv .J 
LnmnUm~~(;lm~\jfll'l'tltl LLfl:;n!)~).J1mnmnunfl mm~Yl~'!.l1Yl~:;'tl1(;l 

'i' ...a tV .... .1 
4.8.1 n!l"'~1!.1u.~::U~!.IU1!.1Ln!.l'lnUn1'l~(;ln1'l~~I'oI'e1!.1 

m~~1L il'!.lm ~r.r (;l n1~\j fl eJ'tl tI L iJ'!.l'VI\(1~ "lI'tl,:j f~U1flYl'tl~ ~'!.l~ il'VI\(1~ fn~ fl'J1).J 

~:;'tl1PlL1tlu1'fltl"ll'tl~U1'!.lL~'fl~ (;l1).JYl~:;~1'l1U'1J~"h~1 'l~LLri 

• Yl~:;~1".1!U'kJ'kJ~~~L~1l-JLL~:;fm!1I"lClUl1Yl~~LL'J(;\~'tl).JLL~~".I!1~ Yl .fII . 2535 

• Yl1:;~".I!U'kJ'kJ~m1~1fi11wq"ll Yl .fII.2535 

" .... U1'!.lLl-J'tl~ Yl. fII . 2535 

• U1:;mflln~).JLN,:j1'!.l~~~1~m~l-J ,tf),:j n1~'!.lPl~11mnriu Yh~1tJ~Yli" n14'Pl 

c:r~ ~~ LIil~'tl'!.lti'1t1m~'!.l~~~~Un1Jfl~1'tl.r~~~hJH'LL~'J (~UU~ 1) Yl .fII . 

2531 

1. 
CV.I ..J _.t !:- .:; ~I -1" ..: .J 

'!.lm~~'lU ~'J l-J LLfl:;~ (;l m~\j ~ l'l'tl tlYl Ln Pl"ll'!.l Yl~'!.l n l-'l L YlYll-J'VI1'!.l1il1Lu'!.l11".1! m ~~'J'!.lYl'tl~ tl'!.lYl).J 'tlU 

o "..I" o. ~ .... ~.J 
'tl1'!.l1~'VI'!.l1Yl1. ~L'tln".l!'!.lPl1L '!.l'!.lm~ 1. '!.lm~nU1'J).JLLfl:;c:r,:jnflU\jfl eJ'tltlYl~~).JPl (;\,:j'!.l'!.l fl11il L'tln'ii'!.lYl 

fU~1Lil'!.lmN:;~'tl~LiJ'!.l~fU~(;l".l!'tlULPltlIJlN~1nLn(;lWJ1l-JL~tI~1t1 LL~:;n'~LYlYl).J'VI1'!.l1il15~1il~ 

LiJ'!.l~fU~(;\".I!'tlULL~hlLiJ'!.l~1L~tI~ 1 

~1nm~~n~1il1(;lm~nrm).J1Wl-J~eJ'tltl"ll'tl~m~LYlYl).J'VI1'!.lM1.'!.l'tl'!.l11il1Jl"ll'tl~ JBIC YlU~1 .. . 
.. 'i''' .t..l ., !:- .. ... 'i""';.~ 
1-JLL'!.l'J b'!.l).J~~"lI'!.lLffitl1 (;l,:j'!.l'!.l n'~LYlYl).J~1'!.l1il~~~l-J).J1IJlm1~LLfl:;'!.lbtlU1t1m~1 LYl'tlflPlu~1-J1W\j~ 

eJ'fltl m~1.;rLYlIilL'!.lL~~~1'tln1~1fl1t1~tI:;LiJ'!.ln~~'Vl1r~1~'1J ~~m1~1Lil'!.l~1'!.lL~'tl4'(;lm~tI:;\j~ 
.1 .J, .. 'i' .J 0 - 0., .1 'i' _ !f " 
l'l'tltlYle,j1'!.l1-J1 n'~LYlyj1-J~1'!.lfl~1-J'!.l btlU1t1Yl~:;(;\1L '!.l'!.lmm1~ (;\\jfll'l'tltll.Vltlm~~~ n flU'!.l'tltlfl~LL~:; 

~~L~11-Jn1~~(;lLLtln\jfleJ'tltl LLfl:;,j1n~U1-J1H'u1:;LtI".I!,nm~1-J1n~q(;l 

1. ~'!.ltJn14'(;l\jfleJ'tltlrel'tl'!.l~".I! iim1L~).Jm1-J1Wm1~~nYh~tI~'!.lYl1tJLLfl:;~(;lm1-J1N 

m~c:r~n~u 



tJ 2551 

1. iJ'IJhrHUn'wtlmmJl;1~cJ'tltJ 3,200 ~"kl~'tl 

~"kl 
, 

.4.. .... ~ 0 n 
2. ~:;'IJ'lJe.J~~e.J~'l"kl rl'tl ~m~~~m'n'tl"kl'lm'l! 

LL~'l~'l hJ't;n'IJ~t1tJ~~ LL~:;~,rm1'l~tJ 

500 ~U~'tl~"kl 

3. ~'l1'I.J.yhLi1"kll;1~cJ'tltJri'tl~~'l,:j 50 ~~~'tl~~ 
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tl2553 

1. iJtfh.J'lrum~lJ,m~'IJl;1~cJ'tltJ (~:;'IJ'IJ't~~) 

3,200 ~"kl~'tl~"kl .... "' ...... 
2. ~:;'IJ'lJe.J~tle.J~'l"kl rl'tl lJn'l~~lJm 'n'tl"kl'lm"ll 

LL~'l~'l1'I.J't;n'IJ~t1tJ~~ LL~:;~,rn.yh~tJ 

500 11i~~'tl1'"kl 

3. ~'l1'I.J.yhLiI~tI~cJ'tltJri'tl~~,:j 50 ~~~'tl1'"kl 
" 

4. ~'l1'I.JVI,rn";'l~tJ~~.,,1tJ 1,000 ~"kl~'tl1'"kl 

5. Lr;nLe.J'll;1~cJ'tltJ 

3. ~~tJn'lr.rt'1l;1~cJ'tltJ~'ltJ1V1~ 't"kln 2553 iim~n'lr.rt'11t'1tJm~lJ,:jn~'IJ 1,550 11i~~'tl1'"kl 

LL~:;~'l1'I.J";'ldj~lJ~cJ'tltJri'tl~~'l,:j 50 11i~~'tl~"kl 
OJ 

~ , 
Lil~rl'l'l ~f'IJ ~ t'1'l!'tl'IJ"IJ'tl,:j1Jrl rlm'J n ~'lm~'ltln'tl nu 'Yi,:jJl'l rlfJ Jl'lPl L'tln"ll"kl LL~:;'I.J~:;"lI'l"ll~ L~'tl 't ,xLii t'1 

'I.J~:; LtJ"lI~LL~ :;'IJ~~~ r;n tI L i11V1lJ 'l tJ~ n 'l~"klt'1 H • 

'i' ..a IV ..... 'i' 't......a 
4.8 .2 n!l~tl1t1l.L-a~\htl'IJ'lti Lntl'Jn1..Jn1'31P11 L 1J'lhfl'3·m1'3n-a ~n n1'3VH;lJ1J1V1 

~~~'l1Pl (COM) 

n!J~tI'lm~mn'IJm~~'lLil~LM,:jm~ COM 't~'I.J~:;L"'f'l1."tJJ,:j1~iJn!JVltI'ltJ~ 

it'1LIOj~ L ti'tl,:jIOj'ln 'I.J~:;L "'f'l1."tJ{t'1'tl~'t "kln~tI'I.J~:;L."f'I n'ltr,:j~oo.t~'l~1~1~ ~nn'lVl~t'1 't ,x~~mtl'l N 

..... ~ t}1".'1 ..... ~ t}1... .J. I , ~:"I ~ --
m"llL~'tl~m:;lOjn ~~ ~t'1r;)'ltlLu'l,.uJ'ltJ (~~m"llL~'tl~m:;lOjn ~VI ~V) 5% "'u~'tltJ ~~u 1990) ~~'nfi~'l~ 

LnmLr;) LL~~'l~'l~m.;r1i'l~~t'1m~'I.J~'tltJn1"l1L1-'tl~n~:;lOjn1~ 1t'1tJn1~~1Lil~LrlNn1~ COM LL~:; 
~ ~ 

e.J~(9Il"nf'IJ'tlULPl~~r;) 'Yi,:j;j m~~'lLilun1~~,:jn~1'lLiI~n1~~1Lil~LPl~,:jn'l~LlPltJrl'l'llJ~,rMh"IJ'tl,:j 

~'I.J~:;n'tl'IJm~L'tl,:j ~,:j,r~ 'I.J~:; L "'f'l1."tJ~,:jti~ 1~iJn!lVl~1tJ~n'l~"klv) 't ,xm~'I.J~:;n'tl'IJiilOj n11 'tV)1 ~'tl,:j 
..... ~t}1 " .'1 .... '."'1 .... ~ .J., '" 

~I?l m"llL'.i''tl~n~:;lOjn ~VI ~I?lr;n ~Lu1V1t11tJ tiL 'ntJ,:j LLr;)Lu~m~v)1L "kl"klP1'ltlU ~tJ'lJ1mnmn'IJ'n~,:j~1~ 

... ~ -J ~ ,~ 0.,.... ... • ... ~ •. 1.':1 
"'I?lLL"'~ L~'tl,:jIOj'ln ~rlNm~\'i'l~ ~VlqjlOj:;Lu~n1~'lm"ll"ll'lJl1'n~ffi"ll'ltl'l~ tl1e.J~j;Jn~:;LL~ mrn 

L~'tlLiJ~'ntr~\l1"kl"'v)LL"'"kl Lv11,r~ ("lI'lqji3."tf, 2552) 
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~lh~n'elumlll1rJl'\.lu~~LVlPlriU~~-:!VJ'\.l[k),:Ju~~LVlPl ~-:!Vl1-:!f~u1~hlil~Vli"~Iii~n1V1'\.l~~1"11~'el 
"il1rJlcll Lti'el-:!1ii1n hliln!lVl~1rJffi-:!fu~;~LIii'\.l 

~ ... ,,-1 -I ".... • -. 'i' :r 
1ii1ne.Jflm~~'elUm~LLfl~¥'l~111'ttrue.JVlLnrJ'J"iI'el-:!num~~1L'\.l'\.lbl"1~,:Jn1~ COM "iI'el-:!Vlfl~H-:! 

~ . 
, .J -I. , ~ -. .r " ... ... ~, ". I 

nflU 'ViU'J1 el1LVI~VI'\.l,:JVlVl1 bVi bl"1~-:!m~ COM Ln~"iI'\.l'll1 L'\.l'el-:!1ii1n n1~~~¥'l'\.l blii"il'el-:!~u~~n'elUn1~ 

~~'el,:Jn1~1"1'J1lJ~'\.l11ii 1 '\.ln1~fl-:!VJ'\.l ~1ill"l'J1~ ~~,"hVl1'el hI l111 ~~'el,:J iln1~~n'tt111rJfl~L~rJ~ 

Pl'el'\.l;J1,:J'\.l1'\.l ~,:J~~rJ~L'J~11'\.lm~~~~'\.l11ii'!'\.l lii~vhl~~u~~n'elun1~L~rJe.Jflu~~LrJ'll,r~1n;'\.l 

, ... , 
~,:J'\.l'elnIii1n"l~ile.Jfln~~Vlu'\1,:Jcll1'\.l~-:!LL'J~~'el~ rr,:J~,:Je.Jfll11'ele.J~U~~LrJ'll,r1"1'J1~;:"~Pl1"i1'el-:!m~~NVl'\.l • • 

... ....~ '" -I _.t .1 ' ... '" -..r '1:"1 
1ii1nm~LI"1~~Vlu~~1rum'l!VlLn~'lI'\.l (~u 4.11 - 4.12) 'ViU'J1 ~m'l!Ln~"iI'\.llJ1n ~'\.lu 

~ 

LLm1 r;)-:!,!'\.l Vl1nhlilm~~u~~l11fl1rJVl1-enj1lJ1Hu~LrJ'll,r lii~vhl~n1"l1ilLVl'\.l~nu\'l'elrJ~ 
.r , ....... ~ ~" . ~ '" oj! -I. I ' .... .... 

U~~rJ1n1f11~1m1'\.l LLfl~ b'\.l'JliirJ'\.l b~LL~~-:!u~~1run1'l!Lffi'\.lm~liin'Vlufl'elrJ'el'eln 'Vnn~m~~1L'\.l'\.l 

LI"1Nn1~ COM ~h-n1 1 - 7 iI 'ViU~1 lii~ili~~1n1~U~'elrJn1'l!L1'el'\.lm~liim~lJ;'\.lL~~rJ 22 - 24% 

l11'eltl 

-_._----------------------
~~. n_1u.,.m4~1.J_ 

4.27 

o 2 6 7 8 
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" m1~4'tJ;r1~"''lJ1~~IiI'Wn.l11"l1f'U'tl'IJLI"l1~1Jl1~'VI~1~1I 2552 - 2561 (10 11) ~1'IJ';I'IJ 1 I"lf~ 

;~'VI~'-ll!~n£nJLL~~~LL ~~t1j1'-l11(1~~m111~'tltJn1'i11"l1f'U'tl'IJ1~'tl'tl n 1'i1c;)i VltJ'ULyh 1~~~1Jl111~ 'tl -

9 LL~~ 'tl - 10 LLlJhB-'-l1n.l CERs ~1iI~1~f'UhJ1~~1iI11n.l11Jl1'-l POD LLIJi~'lJri'Um'-l1n.l~~(;lm1 
11~'tltJrh'ilL1'tl'IJn1~liInIil1~ ~tJ~ DOE LiI'IJ~1Jl1';l1ilt1j'tl'ULL~~~'lJrr'IJ ~~,r'IJ 'VI1nhJ~m1~1Lil'IJn11 

'IJ 

IV ......1' D" .J ,.~..J,..: " ~ 
liI"'m1'Vlnl'-lm1u~'tltJm'ilL1'tl'IJn1~liIn\1'U11tJ1mf!\ ~'lJu1'-l1n.l'Vl'-l1n ~'lJIJl'tl'IJL1lJlJl'IJ~'tl~m1101~ 

n~'U rilil~~~e.J~~11~mlJ1n.l CERs ~1iI~1~f'U~(;l~~1111Jl1'-l1~tJ~L';I~1 

111 4.26 
'IJ 

unJ1tu CO2 ~ 

fll'\lN~ (MtC02 e 1 
2 

o 

o 

-+-tl .~WJ~11f'l1~ 

-til- tl . n1U~'1 ~'U 

0.23 

--0-'-.'1-3 ---, 

2 3 4 5 
'i::!I::L'nI1~thi1 (ill 

6 7 8 

pJ 4.26 LLt1j(;l~m'-l1n.lfh'ilL1'tl'IJn1~liIn~~'VI'-l(;l~~'H;)~~1~ (CERs) 1i11n1l~L~'-l~'lLil'IJm1 
" 1~LLfi 11 2552 ~~11 2561 ~~~'IJ 'VI1niJn'l1~1Lil'IJ'LflNm1~1;r1 L''IJ n'l1~1Lil'IJLM~m1~1;r1 2 

11 "jj'tl~'VI~'-ll!~n~'U 'tl.rhLL"'NLL~'IJ 1iI~~11~m'-l1n.l CERs ~1"l'd1lil~1~ 1.55 ~1'IJ1Ji'IJ 



ltl4.27 

"i1!1'\.,r~'1nn1nr1!1 

400 CERs (fi'1\Jtfl\1l) 

350 
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1501~m---~~~---------=~~----------------
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50 

o 

3 .. 4 5 
r.:!l::L~.'YI~,j, (il) 

o 2 6 7 8 

L~'IJ{;1'flUu.'V1'IJ"'I'1nn1~'1tJ CERs ~'1n~n11~'1LU'lJLrlNn1~ CDM fi'1-D'1 

-n"'l'11n.l'1 ~ tJfl1~ r.l2.J u.~'d n11~'1 L U'IJ LrlN n11fi '1''1'''1~~'11 ~11tJ 1.~"'I '1 n n1 ~'1tJ rl1 fU'fl 'lJLrl1~ {;1 

'll'fl-:l~£l~eJ-:ln~u 'fl.~'IJ~~11rl1~ LL~~ 'fl.ri'1LL~-:lLL~'IJ ~t1{;111n11~~~-:lL~~tJ 23% ~'fltJ 

0.34 

-1.50 
+-----,,------2-------;;-3 -------.4---------.5 

~4.28 

157 
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I I , ' ", 

LPI~,m'l~~'J1 hJ,rn~'"I'l~n.,nVlIRR ~J'lnn~'l 12% ~~'"I~i'lPl'J'll-J~l-JVl'l.! ,r'l.!~'fl (;)'"I'ln~j;)~'l(;)'flmiltJ . . '" 
~l-J'lnn~'l'1J'fl~fi'l.!'lPl'l~..r'J'1.u~Ugi'fltJ~'I.!L~'fl'1.~ ~~,r'l.! ~'lni'lmj~'lLi'l'l.!LM~m~ CDM 'ihn~'ltJ~ 2 

... .. .J_ J' .... 0 - 'i' ,'" 
'"I'l n n'l ~'J LPI ~'l~~C.Jfl m~Vl'lJVl Ln (;)'1J'I.!~'l n l-Jm~(;) 'l L 'I.!'I.! ~PI ~~ m~fl 'l"ll'l 

.~ .,. .. ~ ~..... ,..J.1',J ... 'i''''''': J' .... :;:',J 0 ~ '" 

1J~l-J'lrum'l!PI'l~'lJ'fl'l.! bWa'fln b'l!(;)L VltJ'lJL Vl'lVl1Jfl'fltJ~'lJjjtJ'lm fill-JLL 'I.!'J b'l.!l-JL "r'll-J'1J'I.! 'flnVl~~~ C.J flVl'l b~ 

ml-J'lruPl'lf'lJ'fl'l.!LPI~~j;)~ C.J~r;J '1.~fl(;)fl~ ~~,r'l.! L~'I.!r;J'tl'lJLL Vl'l.!'"I'lnm~'1J'ltJ PI'lf'lJ'fl'l.!LPI ~~ r;J LLfl~'tlr;Jj'l 



"" 'U'Vl'Vl 5 

5.1.1 n1'1~bfl'i1~~lli)J1ruri1'l1ijb 'Vl'Uj;11 )J'Vlq'Hlj 

mf3LI")~1::;'lftfhJ1Nn1"l!~L'Vl"U;rnJ'Vl'1'M!i Rachel Lj;)tJ~1-:J~-:J"11n 

Tchobanoglous, G ., Theisen, H., and Vigil, S. A. (1993) 'VitJ';h ~1JhJ1Nn1"l!ijL'Vl'\JLnj;)~'\J 
:r J t.- .. :r 0 

"11n~~~~-:JnfltJ ~ . 'Vi'\J~~1~1")1~L~~tJ 283.31 fl1'IJflmJ1P1m~ln~ LLfl::;~fl~~-:Jnfl'U ~ . mLL'Vi-:JLL~'\J . .. . 
..J '" ...J. .... ~ I'" .. .., .. 

L~fltJ 631.49 fl1'\J~ntJ1P1m~ln~ "l!-:J~lJ~~1N~-:Jn'nm~'JLI"l~1::;~m~~flmnN"Vl"ll~-:J UNFCCC 
, '" I '" 

L~'el-:J"11n L'lJmnLfl~::;'lfilL'Vl'\J1n1~~fiu~hl1~n1~'\Jj;)~::;tJ::;L'Jfl1 ~-:J~'IJ ~-:JLil'IJm~1Nn1"l!~L'Vl'\J 
"J " i-:J~~j;)'VlLnj;)"11m.!fleJ~tJi-:J~~j;) LL~m~~LM1::;'lfm~~~mnNopf"ll~-:J UNFCCC 1~n1~'\Jj;) 

~::;tJ::;L'Jfl1 20 U '\J~n"11n~ vi'JLLU~LL~::;ri1fl-:J~~Lfl 'lJn11r)1'\J'JN~fl'J1~LLlnn r;l1-:J ri'\J1::;~~1-:J m~ 
~LI")~::;'If.x--:J 2 ~fi ";1L~CJflm1~LI")11::;'If~ri1'el'eln~1LLlnnr;l1-:Jri'\J 

L~'elY4"111N1"11nm1U~::;Lij'IJm~'Vl'1'MlJ"lI'el-:J Rachel L'\Jmril~ 1 1~~"111N1\l~eJ~tJ 
~'IJ'Vl1-6.x--:J~~j;) (tJm~'\J 'Vifl1~~n) LLfl::;mril~ 2 1~~"111NfleJ~tJ~'\J'Vl1-6~tJ'eltJ~~1tJ1~~1m'Yh~'\J .. 

" LmtJ'UL~tJtJrimJfleJ~tJi-:J~~j;) 

m~U1::;Lij'IJm~1Nn1"l!ilL'Vl'IJ"11n~~~tr-:Jn~tJ\lfleJ~tJ 

"1 . ~::;L:n-:JL'Vl11 LLfl::;~fl~tr,:tn~tJ~~eJ'eltJ ~ . n1LL'Vi-:JLL~'\J "1.'\Jfl1U1!'~ ... ..s 

~. 'Vi'IJ~~111")1~ 

1~U1::;Lij'\Jm~ Tool 

Methodology "lI'el-:J UNFCCC L'\Jtr'J;J'el Tool to Determine Methane Emission Avoided from 

Dumping Solid Waste Disposal Site tj;)tJ"1::;Y4"111N11")'J1~LLlnnr;l1-:J"Jl~,:tif"1~tJ~1,:t1~~CJflr;l'el 

m1tJ'eltJ~~1tJ L-n'IJ "1lUj;)"lI'el-:J~~eJ'eltJ rflln~n11tJ'eltJ~fl1tJ (Decay Rates; k) i(;l~'J'\J'll~-:J 
" 

~11~'\J'Vl16~~1~11C)tJ'eltJ~fl1tJ1~ LL~::;m~1N~fleJ'eltJ~tr-:Jn~tJL'lJLLr;lfl::;iJ .x--:J~m~1run1"l!ilL'Vl'\J 
" 

J_ J' t.- 'i' <V ~ Jo:r .J 
'VlLn(;l"ll'\J"1::;'\J'eltJfl-:J1n1~1::;tJ::;L'J~1 bj;)m~'Vi1::; ~fl-:J"11n 1 0 lJLLm'Vl'Vl1m1~-:JnfltJ L'\J~,:t"11n 

~11~'\J'Vl16~ tJ~ tJ ~fl1 tJ~ 1 tJl~ C) ntJ~ tJ ~ ~ 1 tJ LL~'J bj;) tJm~ 1 Nn 1"l!ij L 'Vl'IJ~ Ln j;)"11 n~ fl ~ tr-:J nfltJ .. . 
J t.- .. :r 0 J 

~.'Vi'IJ~~111")1~ L~fltJ 160.69 fl1'\J~ntJ1P1m~1n1 LLfl::;~~~~-:JnfltJ ~ . mLL'Vi-:JLL~'IJ L~fltJ 361 .85 

i\'1'\JflntJ1P1rii~1n1L'\J~::;tJ::;L'Jfl1 20 tl .. 
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n11t11:::LijtJtfhJ1run1en~L'V1tJ~Ln~;tJ~-l 2 ~fi LiJtJm1t11:::LijtJL~£J[j~,\HrnLnCU"LL~:::I1i'd 
LLlh~1.jfdjw·h~1n~L'Vh,rtJ hlL"llrh~'tl-llh:::L'V1~L'V1£JL~£Jl'l1-l L~'tl-l"'l1n ~~~1£JI1i(lLLtl1~ti-lhliJ 

n11n1~tJC'lLtJtl1:::L'V1~L'V1£J L"lltJ il'l11m1ri'tl£J~~1£Jl.J~eJ'tl£J ~-l'tl~1:::~~1-ln11~m~n~4'£J LL~:::iJ 

LL tJ'd L \.(lJ~1 rl1"'l:::~-ln~1~'fl-l~1n~ ~-l,rtJ 1Rl.nCUn1"1!ilL 'V1tJ~Ln~;tJ"'l1-ln1J'V11-l'V1~'ft!iri'tllJil~'d1lJ 
LLl'lnt;i1-lntJ~ffiPl~1PlLf'l~'fltJ"'l1nn11t11:::Li1tJLtJn11~n'ft1~L~ LL~tl1~1nclf'tl-ln11~1LQtJLPlNn11 

- !'I'" " col . 1.1 ., " .. ,,, . .,J 
COM Pl'd1Yi"'l11CU1l'l1lJ UN FCCC LutJ~~n £JnL'dtJ "'l:::lJf'l1'11fl-l ~L 'V1~ b'V1£JLL~'d "'l-l"'l::: b'llf'l1f'l-l'Vl 

~'tl-l 11i'd LL t11~~ C'l mlJ~1l1Yi,j"'l4' £J'Il'tl-lU1:::L 'VI ~L 'V1 £lLL'VltJ 

- ". ~ tv... ... _ ,K ... ~ I 

5.2 n1'i'lL~'n:::,"u'ilJ1tun1'JfL'i'!l\Jn'i:: .... n'YILn~"l.I\J(;l1Jm'itul"lm~1(;l1~ J 

n11~1LQtJn11~-ln~1JL~£JhJ~m14'~n1n'd1J1'dlJn1"1!ilL'VItJlJ1Lt.JTvh~1£J (mN31tJ) "'l::: 

U . ty",J I ........ 0 fti'''' I ... ..J 
~'fl£Jn1"1!L1fltJm:::"'ln¥'l1J11£J1n1P!lJ1nn'l1 n1ru'VllJn1m.J1'V1'1~'1£Jn1"1!lJL'VltJnfltJ (n1CU'VI1) LL~ ::: .. 

.,.." '" ., •• 1.':1 .".,J 0 .... CV • I 
n111'd1J1'dlJn1"1!lJL'V1tJlJ'1e.J~l'1n1::LL~ bTfn1 (n1ru'V12) l'l1l.J~1~1J LL~~-l~-l1u 5 .1 .. 

1U 5 .1 .. 

mal'lNC02 ~\h\tI!I 
(fl\.Ii'l.C 0 28) 

5.00 

4 .00 

3.00 

2 .00 

1.00 

0 .00 

.. -I • nnu.,,2 

4.37 

_ ~ col • ~ .,. r ., ., r'" • ..1. 1 ' -J 
~1 nL 1J 1£J1J L'V1 £J1J u 1lJ '1 rum"l! Pl'111J'tltJ bPl'fl 'fl n b"1! ~ L 'V1£J1J L 'V1'1'Vl u ~'tl £1 ~1J 11m n1 P!"lI'tl-l~~ lJ 

tr-ln~1J~-l 2 LL~-l "I:::L~tJL~~1 ~~~l.Jtr-ln~1J fl . n1LLYi-lLL~tJ "I:::Uflfl£Jn1"1!f'l1f1JfltJLrn'tl'flnL"1!c;l 

L Y1£J1JL'VhlJ1nn~'1~~lJ~-ln~1J 'fl. YitJl.J~11~1lJ Ln'fl-l"l1n ~~lJ~-ln~1J 'fl. rhLL Yi-lLL~tJ ilml.J1rulJ~ , . .. 
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, ~ 

"'l'lnm~~"'l'l~ru'l~:;tJ:;b'J~'l~~'lbil'l.!t,",~,:m'l~ Hlbbri ~:;tJ:;l'l.! 10 tJ (i'J 2552 - 2561) bb~:; 

~:;tJ:;m'J 20 11 (i'J 2552 - 2571) "'l:;d~'l.!l~~'l m~~'lbil'l.!t,",~~m~~:;tJ:;m'J "'l:;~m~ll~'tltJfl'l'j! 

,",'lfu'tl'l.!l~'tl'tlnl'j!~b~mJb'Vhhl1~\~lJbil'l.! 2 b'Vh(;11lJ~:;tJ:;b'J~'l bbLJiihlhnruL~lJ;'l.!bVltJ~b~nu'tltJ 

b'Vh'!'l.! b ~'tl~"'l'ln ~'l~ii'l.!'Vi16~'J'l.!1 VlqJl~~nci'tltJ~~'ltJlllbb~'J 1 'l.!"1l'J~~utJ bb~n ~'l1 ""mlJ'lrufh'j!~ 
... J' 'I ~ ..... ~" 
Ln~~'l.!~'l.!1J 2562 - 2571 lJlJ~lJ'lru'l.!'tltJ~~ 

m~~'lLil'l.!m~4'~m~1'l.!n~ril~ 1 l~bbri m~~u~'JlJri'l'j!iJL'Yl'l.!lJ'lLtnbb~dh~'ltJri'tl'l.! 

1l~'tltJ~U11mmf'\ "1l'J£J~~mro~'tltJri'l'j!,",'lfu'tl'l.!l~'tl'tln1'il~L~tJuL'Vh ~~bil'l.! 65% ~'lVlfun'l1 .. 
~'lLil'l.!m~~m~1'l.!mru~ 2 l~bLri m~~U~lJri'l'j!b~'tltJ~(;1n~:;bb~1vH~'l ~:;"1l'JtJ~~mro~'tltJ 

ri'l'j!,",'lfU'tl'l.!l~'el'tlnl'j!"'b~£JUb'Vh ~~bil'l.! 69% b~'tlbm£JUb~tJurium~hl~'lLil'l.!m~4'~m~t~1 

1'l.!n~rill'l'l.! 

...., dI 

b'Yl£JUL'Yl'l (tC02e) ,",'tl 1 CERs 

VI~lJlI~n~u'tl . 'Yi'l.!lJ~'l~,",'llJ ~'llJ'l~Cl~~~~l~ 1~ 0.83 - 0.85 ~1'l.!r;i'l.!,",'lfu'tl'l.!1~'tl'tln 1'j!~ • 
b~tJUb'Vh (MtC02e) (b~~tJ 153,000 - 158,000 tC02e/yr.) ~'llJ1~Cl"1l'J£J~~m~1l~'tltJri'l'j! 

, 
,",'lfU'tl'l.!l~'tl'elnl'j!"'LVI£JUL'Vh ~~bil'l.! 52.15% b~'tlbmtJUbVltJuriun~rul'l'l.! bb~:; VI~lJlI~n~u 

'tl.ihLb'Yi~bL~'l.! ~'llJ'l~Cl~~mlJ'lrum~ll~'tltJ,",'lfU'tl'l.!l~'tl't.lnl'j!"'~~l~ 1.52 - 1.57 MtC02e 
.J .J ~I'''''' ~ ~.,..... ,-

(L~~tl 84,000 - 86,000 tC02e/yr.) "'l:;1J'JtJ~~n'l'·lJ~'tltlm'j!mru'tl'l.! ~~'tl'tln ~'j!~b'Y1tJUb'Yl'l '"'~ 

btl'l.! 4 7.85% L~'tlLmtJULVltJuritlmrill'l'l.! ~~n1~~1bil'l.!t,",~~m~ COM ~'llJ'l~m~n,",'lfu'tl'l.! 

"'l'lntJ~m~ij4'£J1'l.!n~ril~m~rwh~1 'YiU~'l m~~'lbil'l.!m~4'~n1~LLLJi~:;~fi"'l:;~'llJ'l1Cl~~ 

n'l~1l~'tltJri'l'j!,",'lfU'tl'l.!1~'tl'tlnl'j!~1~bb(;1mh~ri'l.! t~tJm~~'lbil'l.!m~{~n1~1'l.!mril~ 2 ~'tl n'l~ 
~'Ju~lJn'l'j! ~ L 'Yl'l.!L ~'tl tJ ~ (;1 n ~:;bL~ 1 Ylfh "'l:;~ 'llJ'l~Cl ~ ~ m ~1l ~'tl tJ fl'l'j! ,",'l fU'tl'l.!l~'tl'tl n 't 'j! "'L ~£JU b'Vh 

1~lJ1n~~j;)~'tl 69% ~'tl~~~lJ'l ~'tl m~~'lbil'l.!n'l~~m~1'l.!n~ril~ 1 n'l~~'Ju~'JlJri'l'j!~L'Y1'l.!lJ'lbtJ'l • 
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"" , 
'V11~L~'fln 1~LLri n1~~1L~'\.\LM~m~ COM (;]1),J~1~tJ l'i~~ Ltl'tN"'l1n m~~1Lij'\.\~~~m~ COM 

"'l~~m~~"'l1nl.lTm),J1run1"l1f'11ftJ'fl'\.\1f?1'fl'flnl"l1c;f~Lnc;,f'\.\"'l1nm~H'n~~LLfll'YHhI11tJ1'\.\Lf'1~~n1~ 
dI " ... 0 ,,0 IV ~. 1 IV:;:' • ~ .. r ~ ~...J ~ t...a ... , 
"'l~(;]'tl~~f'11'\.\'JruLLfl'J'\.\1),J1~n'tl'fln UJ f?1~'\.\'W u1),J1rum"l1f'11nJ'fl'W ~c;,'fl'tln ~"l1(1l'VIfl(1lfl~ ~f?1"'l~),Jf'11 

'tl.'Vi'\.\),Jfl1~f'11),J ~rh1m\'LPltJ~n'\.\LL~m),J1rufil1ftJ'tl'WLM~(;]~~1'W'Jrul~L~~tJ~'tltl Ll.(;]n~1~n'W 

),J1n L~'tl~"l1n m~~1'W'Jru1'\.\m~";jr.rtJe 1~~1'W'Jru1'W'lJru~~rj~~~1Lij'Wm~~~nfltJ'tl~ ~-!I.yh1~ 
ri1"l1~ Ln (1l;'\.\Cl n ~'ltJ1'J),JLLfl ~,j1 ltl e-J ~ (;] n~~LLfll-nYhl'i'\.\Vl LL~~ fl),J t1~ nfltJ 11"l1 1 L 'VI'J~Lfl'W~fl),J t1~ " ., 

" " , 
;~,r'W ~1n~m1~1Lij'\.\Lf'1Nn1~ COM J;i~LL~L1-),Jt1~nfltJlOl~l111~fl1),J1~Cle-J~(;]n~~LLfll-nYhLl.fl~ 

r _~" J' 
f'1'UtJ'fl'\.\Lf'1~(1l(;] ~f?1),J1n'lJ'W 

f'1'J1),Jfl'W1"'l1'Wm~i'l~~'1Lij'\.\Lf'11~n1~ COM \nn~f'1'J1~A'),J'V1'W1'Wm~~1L~'\.\m~ • • 
2 . tl1~L'V1P1~i'l),JLf'1Nm~IOl~~'tl~ 1 ~i(;]tJ1U'\.\~'fl~fifl1~Lnm L(;] Ll.fl~~'tl~r.r(1l~~'tl-!l rln~rhntJ 

(1lLLflm1~1Lij'\.\~1'\.\(;]1),Jnfllnm~~1?d-J'W1~fl~m(1l (Designated National Authority: 
" 
DNA) 1~LLri 'tl~rlm~tJ1-~1~r.r(1lm~ri1"l1L'~''fl'Wm~lOln ('fl~rlm~),J~1"l1'W) ('tltJn .) 

3. Lf'1Nm~~~1L~'Wm~IOl~~'tl-!l~~'J'\.\'ll'ltJ1'Wm~~1?d-J'\.\1'fltJ1-!1ti'~m'W"Il'fl~th~L'VIf!lL~1U1'W 
..... ..1 ... 0;'_ .1 'I' ~" ~ ''I ,- , ... ~ 

4. ~1n),JL~'W1J'Jm~fl'tlIJ"INm~"l1nu~~L'V1P1 ~'Wnfl~111f'1e-J'W'Jn'V1 1 "'l~(;]'fl~ ~~ ~"l1L~'W"l1'Jm~fl'fl'V1 , 

";j Lf'1~1~'I-f e-J fl n ~~'V1tJ ~'tl~~ LL'J f?1 ~'fl ~ 
"'... .J ... J' 6. m~flf?1m"l1L~'fl'Wm~"ln'V1Ln(1l'lJ'W 
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Additionality) m~~1t.J'Vl'tl~L'VlPl t'IJtfl~ (Technology Additionality) LL~:;~1'IJi.:jLL'J~~'tl~ 

(Environmental Additionality) 

7. n~~lJ'J'lJn1~I;h~1 1'IJm~~1Lil'IJtPlNm~~:;JIf'tl~iJPI'J1~t1.H~1~ iJ1.h:;~'Vlfi111Yi LL~:;iJ 

PI'J1~flJ~~"J!'tllJ tj;\tlm~~1'IJn1~(;l~'J~~'tllJLL~:;m~~~~,r'tlth~LiI'IJ~~~:; 

" m~fi~1~n.nPl'J1~L~~1:;~~1'IJm~~~"'l'IJ1~fi~1~n.l1~1nri1IJh~1 ~~~ 

m~~~"'l'IJ 

2. Net Present Value (N PV) ~1'tl 'ol~~hu~,u'IJq'Vlfi 1"l'J~iJPi1LiI'lJlJ'Jn ~~~:;~'tl~1 

Lnj;\t..I~ri11~1nm~t1~:;n'tllJm~ 

3. Internal Rate of Return (lRR) ~ffi 'fi(;l~1t..1~(;l'tllJLL'Vl'lJ111t.J1'IJu.,Nm~ PI'J~iJfli1 
" . " I ..... .....a.I I I .... .... cv... IV .... 

~1nm1'tl(J1~~j;\ ~~'tl ~1"l1~1nm1'tlj;J~1~'tlmlJt.J 'IJ'IJI"l'tl 'tl(J1~~'tlmlJt.J'IJ'tl~n1~ 

~oo.J'lJ1Yi~~~1'IJ'Vlj;\LL 'Vl'IJLL~:;'tl'IJfn';Yi~~~1'IJ ri1~'IJ~ B~ 4% • 
. "" .,J"" ... ," , !>It ..... ~ 4. Payback Penod (Years) ~~'tl ~:;t.J:;L'J~1'VlPl'IJ"'l'IJ PI'J~~Pl1'IJ'tlt.Jm1 4 u ~~~ ~'tlmPl 

, 
...... '" CV..... I'" I ... "'_ 

~1~1~tl'IJ'tl'tl~~j;JL~'lJQ~1n~mlJ'lJm~L~'IJ~~'tlLL~~~L~'IJ"'l'IJ(J11~1 L'IJ'tl~~1n m~1n~ 

~:;tJ:;L'J~1~'lJVJ'IJ~1nn~1 4 tJ ~'tl~1 iJPI'J1~L~tJ~ 1'IJ~:;~lJ~~ mffi~~L1'IJrj4l~ 



B / C Ratio 

Net Present Value (NPV) 

Internal Rate of Return (IRRR) 

Payback Period (Years) 

B / C Ratio 

Net Present Value (NPV) 

Internal Rate of Return (IRRR) 

PaybackPeriod(Yea~) 

VI1'l~hu COM 

0.65 

-84.88 ~1UtJ1V1 

0.66 

-84.55 ~1UtJ1V1 

V11'l~1U COM 

1.19 

68 .24 ~1UtJ1V1 

24.56% 

4U 

1.51 

151.17 ~1UtJ1V1 

38.65% 
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"1nmr1~ 5.1 n11~1Li'1ut~Nn11~~j;ln:i':;LL~'1.Yh'41 t(;1tJhJ~"11ru1~~"h:;ttJ"lIml1~f1J 

V11~~1'W COM ,,:;'1.,,]~~'J1~A'~rh1un11~~V1U~'ll~'\!Ifl~11~nfl1J~~ 2 LL~~ LLI'lL~mJ1~1~"11ru1 • •• 
LUL1'llu'1.~~'ll~n11~1Li'1ut~Nn11 COM ,,:;il~'J1).J~~'VJut(;1tJ~"11ru1"1n BIC Ratio. NPV . 

.... -I... .... '" . ~ 0 'I ",,,, !'1 ~. I~ !!'I ..-
IRR LLfl:;1:;tJ:;L'Jfl1~U"'U "'~1:;tJ:;L'Jfl1~U"'UU'tltJm1 4 u "'1 ~'\!I~~'J1~LuU~lJ ~(;1 ~Un11'tlU~(;l . " . 
• " 4V .. ..!X ~ J'1 
L~UQ"1n~'111JUn11L~U~1nm"llU U'lln"1nU ~~eJ1UL~'llU ~"Il Additionality ~'ll~trm!ru:;n11 

~1Li'1ut~1~n11 COM ~n~'JtJ 

(CERs) 

... 
n1~"11ru1~'J1).JLilu'1.ulcnUn1'1fl~"rlU"Il'll~~1u~4'tJn '1.~'1'J'lJ'1'J~.;r'll\lfl"1nn11~'ll'lJm).J 

... 
n11l~1l1Mnr"1n'\!l'\.bm1UI'l1~1 ~m1~ ~~'1.~'1'J'lJ1'J).J.;r'tl\lfl"1m'tln~11iJ1:;n'tl'lJt~1~n11~~(;l 

n:i':;LL~'lYlYh~'JtJn1"li"1n'\!lq~11~nfltJ 'tl . n1LLYi~LL~U (Bionersis Project Thailand1) ~~Lilu 
t~Nn11~Ln(;1;u,,1~ ~n1tr~n11~~(;ln1:;LL~'lYlyh~U1(;1 1 L~n:;tj(;l(;] ~1U'JU 2 L~i'll~ t'i~,ru 

rh1-if~1tJ~~~LLU'Jt~~r1'llU.;r1~~~ vht~Ln(;1~'J1~'l,,]~~'VJU"Il'tl~~1'ln11 '\!I1nhJ~1Li'1ut~1~n11 
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COM 

~1 L U'Wn111 'WufiI,u'WlTnfil:::iJ rl'.J1~ ~~r111 'Wn11~"l'Vl'W L yj11:::i.rJlfU11fi11~'J'WL ~~fil1n n11'II1£Ji. 'YHh 

(Adder) 1'W~j;]11 2.50 U1'VllJl'tlnL~tjj;]j;f bb~:::iJ1:::£J:::L'J~1~1LU'WLr11"ln11'tltJ1"lir'tl£J 15 n ~"lli11~ 
Lnj;]I"1'J1~~~r111'Wn11~"l'Vl'W (1'W"l1'W~4'£J ihVl'W(;l1:::£J:::L'J~1 10 n) ~"l~1.l1:::n'tlUn11"'1:::Lir'W •• "\I 

~fI j;]'tlU bb 'Vl'W"I1 n n1~ 1 £J n 1:::LL~ 1. 'Yh~ 1 L U'WVI ~ n ~ 1V1 fU11 £Ji.rJlfil1 nn11~1£J 1"11 fU'tl'WLfi11~ j;J LiI'W~ fI 

yjfl'tl£Ji.rJlL Y11,!'W 

~~r111'Wn11f1"l'Vl'W~1n~"l;'W LL~Vl1n UNFCCC iJn11j;]nfil~'tl1.J'WL£J1.J1£J~ fiI:::li11~fi1Nn111'W • • 
lh:::L'Vlf"li.'Vl£JhJ~1~11m;r1i'J~n11~1Ltl'WLr1Nn11 COM i.rJl L~~Nfil1n i.rJl~' . .Jn11~,r1.J~~'Wfil1n 

fl1rlflLLfI:::~1~11Cl~1L U'Wn11i.~(;l£JhJ ~'tl"l~"lL1'W"11'Jm VI~'tl"l1nlJl1"llh:::L'Vl PI (iJfi1'J1~~~r111 'W 

n11~"l'Vl'WLLt\''J i.,j~'tlLU'W Additionality) ~"l'!'W n11~flU1f1V11'tln11i.vHhii1V1'W~~j;J11n11~1£J 
i.'Ylfh~~~j;]~1"11ml£J:::~"ln~1~j;]11tJniiVl1'tl~"ln~1"il'tl"lLVI~'tl1.~'W1 L"11'W ;h~'J~ LiI'Wn11~h"l 
LLN"I "llfil1 ~lh:::"1!1"1!'Wbbfl:::eJtJ1:::n'tlUn11L \1'W~fI r11 L ~~~'tl"l"il£J::: bb~:::,j1~11fl. ~Ln ~tJ1:::L£J"1!,r~1n 

\I ~ ~ 

X " - ~ - ~ ~.. .!'l ~ ..I... 1 .J - ... 
'1l'W Cl1yj"l11N1 ~ 'WL "ll"l'W ~£JU1m:::£J:::£J1'J'W'WCl'tlLu'W'W ~£JU1£J'Vl"'~1n 'Wn11~"lLM~n11"'1~n11 

COM 

tJ1:::L'Vl f"Ii. 'Vl £J i.,j~1 LiI'WLJi'tl"l~ "lyj1 L1'W"11 '.1 m VI~'tlfil1 n lJI 1"llh:::L 'Vl f"I n~'tl~1 i.,jiJ fi1 '.11 ~ L~ £JVl1£J LLlJI 

... ". 1 1"- ... ..1· ."l~.I " .,j ," 1lU1f11"1'J1j;]'tl"l~~1j;]1n11 'Wn11 VlL"l'W~'W1.J~~'W'VlL yj£J"lyj'tl bbfl:::Lu'W ~u!l£J1"l j;]'tlL 'W'tl"l bbj;JCl1V11n 

flU1f1'1l1 (;lrl'J1~lJI'tlL ~'tl"l L"11'W LtJ~£J'WflU1f1LLt\''JLtJ~£J'W'W L£J1.J1£J Vlffi VI~ (;lL1'Wn'tl"l'Vl'W"11'Jm VI~ 'tln 

L~n LI"1N n11~,ru~~'W1 'Wtfm~tru:::~ n'tl1fi1fi1:::li11 ~n114' (;l n11~"lbb'J"'t\''tl~~ ii1tf"l~1L U'Wn1ffi~i.,jiJ 
, 

... !'I "':J ~ • ~". " ~ "... -LLfI:::£J"lLu'Wn11LIIl£J ~'tln1~'Vlfil::: ~(;lL1£J'WiLLfI::: ~(;l1UL"l'W 
, ~ 

"11'J£JLVI~'tlfil1nvh"ltJ1:::L'Vlf"l~'J£J ~1V1fuLfi1Nn11Y1iJn11~1LU'Wn11tfn,;ru:::L~£J'Jrl'W~ VI,J'J£J"l1'Wfl 

~ I .,,,,, • I ~.. ,... ..I ., " ... 
fi1'J;ru1:::~1'W"l1'W fI(;lfi1'J1~'VlU'l!'tl'W(;l1'W~flu1::: ~£J'l!'WLLfI:::I"1'J1~'l!'JmVlfl'tl'Vl1"1'J1fi1::: ~(;l ru bbfl:::lJInfl"l 

" ~..1 0... "~"_.I ~ .. ..I 
(;l1'W'W ~£JU1£J'VlL VI~1:::~~~1V11U'tl'W1I"1lJ1 L yj'tl ~ VlLn(;lu1::: ~£J"Jj'W~1n'Vl~(;l 

" 1.'Wn11~"I11N1~'W'Vl'W~1V1fUn11f1"l'Vl'W~'tl"lVl~~11"ln~uli'''l 2 bb,""l i.,jLLlJInvh"lrl'W bb~ 
• ~ .1..1 ~ '''.J 1 ". ~ .,.. ..I - X ~ ~ 
u1~1ru~flw'tl£J'Vlw"lnflULLf?lnm"ln'W ~"l~fI Vlu1~1Nn1"1i~L'Vl'W'VlLn(;l"1!'Wfil1nVl~~w"ln~u'Vl"l 2 

LL,""l bblJln lJI1"lrl'W li11. ~n11~~ f?ln1:::LL~ 1. 'YHhLLfI:::'1l1£Jrl1fU'tl'WLI"11~j;J i.~LLlJIn lJI1"lrl'W 

vr"l~ Vl1n~"I11N1n114'(;ln11~£J:::~~tJ'tl£J-i'JtJ1:::L'Vlf"l yjU~1 tfn,;ru:::n114''''n11~'J'W1Vl'kl 
LiI'Wn'tl"l~~tJ'tlm'Vl~"lnfl1"lLL~"l (Open Dump) ~"lfil:::li11~Ln"''tlj;]11n11LLyji1:::u1£Jn1'l!iJL'Vl'W 
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~~,r\\'\.nn~~I~rul~lne.Jf\(;l'f)1J~V1\\~~~Hlf1J'wlniJm~~ILil\\t~~,ml~ COM ~~';) Ul~~Lil\\ 

LL~~~~ 1.~~~I~qJ~y'h 1. ,x~th~n'f)1Jn1ffill'f)L{I'l1'f)~~\\~i\\~I1. ,x~,;)I~~\\ 1.~ 1. \\m~ f'\ n1ffi~~ ~~ 
n f\1J~ t1 n ~'f)~ ~ln~~;\\ ~~\\tln~1 n~~'lhtlf\ f'\ n ~~V11JV11,:j ;;1\\~~ LL ';) f'\~'f) ~ LL~';)ti~ ~1 ~1 ~t1 L ~ ~ .. 

~'l.Jn~nr~lntM~n1~t~~1yjYll~I'l!ILV1,;)~ (2006), t~Nn1~e.J~(;lm~~~1yjYll~'dtlfil"l1~ln'\!l~~~~ 

nf\1J"1ltl~ tl . nlLL·.N~~\\ (Bionersis Project Thailand 1) (2008) ~f\~~lnn1~n11~'f)1Jm~/ 
" i~.nlltnr~ln1JmV1~h~1 (2009) ,j1~ILtl\\l"hnf\I~1.\\n1~4'tJ ~';)~..r~ m~LIil~~ilil,;)l~ 

1. 
.:J .......:J 1 ,~ s- - .Of ... ~ ...J ...., ..J 

L'\!I~I~~~ \\n11iNYJ\\ \\'f)n~ln\\~IU'd~tJU ~ ~f'\,;)L~~~'\!It1,:ju~~tJ'f)U1V1~e.Jf\(;ltln11f\~YJU Lv.ll\\ 

~(;l~IL1uLYltl ~(;l~L1u1Jf'\ Pl'dl~L~tJ~ ~fl~ 

5.5 n1'i~ LFlTl~~i1'll'VI1/~tl~'i'iFl"\, un1'i~h LiJULFI'i·1ln1'i COM 

~1n1n11i~.nlltnrLLfl~'lLIil~~iifqJ'\!Il/~'I.J~~~Pl1. Un1~~ILil\\~I\\ tPl~~n1~ COM 1.\\ 

if~,uu 1~LLri 

" 1. n1ffi'f)n'\!l,r~~'tlf1J~'tl~tM,:jn1~1 Lnf'\~ln~IL'\!I~~1~1~~tl 

1.1 Pl,;)I~hjL;rI1." 1.u~ltJfl~L~t1f'\"1l'tl~L'tln~I~'lI'tl~~~ILU\\tPlNm~ Ltln~I~~~hj 

~nlf'tl~~~\l~nr ~fl~~'f)~iJn1~~m"1l y'h1.""L~m,;)~ILL~~t'elnl~1.Un1~~U"1l'tl;U 

!:, , !:, .... X ~ "... " .oil ... 

~~~~"1lW;l'tl\\n1~t1UL~'f)~~U'llUn1~ ~f'\~1J CERs m~ 1.'l!L'd~I'IJI'IJ'\!I~lt1Lf'\'tl'IJ~'lJt1~ 

.!'l ~ "'!"I 1. " .... "11 oj.J"..J 1.... t Lu'IJu ~~Lu'IJ~IL'\!I~ '\!I~~ 1~m~L"fjtl~~'d'IJ'IJ'tltlV1~'IJ ~"fjOO-J'lJ1 PlNn1~ COM 

~tJ~ln~~Li('lJL~'tlLtlu11t11~L~1~1.,xri1J~1t11;;'\!I~n~lnnl~e.J~~~lnn~I~~~Ltl'IJ 

'LIilNn1~~4'f'\"fiIL~'f)'l.J1~ttl'l!t!"ln CERs tf'lm~"fjI~ 
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2. m~~'tl'tl~'ll'l(J1th-:;n'tluii~m~m~~~(J1m':;LL~lli.yh~'tl\l~(;lr;j'tl'U~'ltJ'VI\l'Jm'l'l.! L"J!'I.! nnJ 

L~\l\l'l'l.!~(J1~'l'VIn~~~ nnJ~oo.J'I.!TVi~\l\l'l'l.!Y1(;lLL'Vl'l.!LL~:::'tl~fn';~~\l\l'l'l.! m~lli~'l'l.!I"l~'VI~'J\l 

m'~1Fn~~i\l\l'l'l.! ~\lU'l\l'VI\l'JtJ\l'l'l.!5\lhJi1I"l'J'l~L;r'l1~L~\lm~~'lLU'l.!'lf;,Nm~ COM ~\l 
~'tl\l'tlfiU'lmL~:::'vhf'1'J'l~L ;r'l1~ ih 1 ~L~m'J~'lLL~:;L'tlm~1 'I.!~'ln'l'll=.n'Jl11~hJ~~(J1 

n~:;LL~lli~'l~'ln 

3. trq)'VI'l~'l'l.!m~~\lVJ'I.!1'1.!m~rj'~~L1'1.!L~'f)~'lLil'l.!Lf'1Nm~ COM ~'ln~mu'l.!ml'L1'1.! 

rl'tl'l.!;r'l\lmn Lti'f)\l~'ln m~~'lLU'l.!Lii1Nm~ COM '"I:;~'f)\liJ Additionality ,r'l.!f;i'f) 'VI'ln 

~'lLil'l.!~~n~t.ln~~:;~'l1~~~t.I~:;n'tlun'l~~'l LLr;j~'li1ml'~'lLil'l.!Lf'1Nm~ COM ~:;~'l1~iJ 

f'1'J'l~~~rol'l~'ln~'I.! ~\l'!'I.! ~mu'l.!m~L1'1.!~\l,rnl,,]'f)~~~L1'1.!rj'~\ln~'l'J Lti'f)\l'"l'ln L~'I.!~'l ;:J 

'ti(J1~'l~~l9l'f)ULLYI'I.!~'l LL~:;5\li1I"l'J'l~L~tJ\lrol'f)'I.!;r'l\l~\l ~\l~ ~~'lL~'I.!Lf'1Nm~~'lLtl'l.!~'tl\l 
OJ OJ 

'f)fiu'ltJ1~nu~mU'l.!m~L1'1.!L;r'l1~L~mnULf'1:i'\lml' COM LL~:;~~l9ltlULLYI'I.!~lcJlfu~'ln 

m~~'ltJf'1'lfUtl'l.!Lf'1l'~l9l L~tl1~~,ru~'I.!'I.!LI"ll'\lm~;\ln~'l'J , 

4 . ~t.ll':;n'f)uml'~'J'I.!1'V1qj5\l~'l"'f'1'J'l~ff'1'J'l~L;r'l1"'l1'1.!Li'f)\lLf'1Nml' COM LL~:;f'1'lfu'f)'I.! 
.. o~".l, .,_0 'i' ~.I ~~, ., ~'i' 

LMC91V1 'Vl'l ~'VIYI~'l'l.!~'ltJ\l~"'l'l'l.!'J'I.!~I"lNm~ COM ~'I.!u~:;LYlflI ~Y1tJ ~~~'ln'l.!n 'lI\l ~f'1Nm~ 

COM ~'f)~'lLtJ'I.!Lf'1l'\lml'~i1f'1'J'l~L~m~\l (f'1'J'l~L~tJ\l1'1.!m~~'lLU'l.!LM\lml'i'Jlt.1LL~:; 
OJ 

.J .J.J., - J' .. - ~'i' 
f'1'J'l~L~tJ\l'VlLntJ'Jnum~~~(J1LL~:;m~'f)~'ltJf'1'll'Utl'l.!Lf'1~(;ll9l) 'I.!'f)n"'l'ln'l.!bf'1Nm~ COM 

~'ewel1~tJL1'1.!~\lYl'l.!~\lLLfi:;l':;tJ:;L'J~'l~~:;1~fUl''ltJl~R'I.! (Payback Period) rol'f)'I.!;r'l\lL-D' , OJ 

L'J~'l'l.!'l'l.! ;\l,!'I.! tl1"'l"'l:;i1LLr;j~~~(J1~'I.!'l(;l1'V1n i~i1~'I.!'Vl'l.!'VI1'f)ri'l1~LYim~'f)1'1.!ml'~'lLU'l.! OJ .~, 

q, .:. .ell ... "'" ., • .J~ 1,1 • ~ " ..... ~ .J ... 
n~ml'~\lVJ'I.!L~~'VIl''f)~n'''lm~''lJ'I.!'l(;l b'VI'llYl b~¥'i\l~fim':;Y1U(J1'f)~'ltJ ~(;l~'ln'l.!m'Vl'l'l.!'I.! Y1~:;~ 

f'1'J'l~~'l~'ll'tl1'1.!ml'~'lLil'l.!Lf'1Nml' COM 1~ 

, , , 
, .1'" "" ......" 'i' ~ ..J (J11\lu~:;LYlflI L'I.!'f)\l~'lml1(;lf'1'J'l~l"''l'l.!n{)'VI~'ltJ'VlLnm~'f)\l ~"'m~~'l:;b'l.!¥'i'J'I.!n{)'VI~'ltJ 

" , 
~:;'VI~'l\lt.ll':;LYlflI ~'l1~U'l\lf'1f\lhJ~'l~'ll'tlU~~~;r'fl(J1n~\l1'1.!ml'~'ltJ CERs ~l~~'lFl'l~l~ , 

6. f'1'J'l~.,;u;r'f)'I.!~'l'l.!'I.!LtJu'ltJ1'1.!ml'~,ru~~'I.!ml'~~(J1~~\l\l'l'l.!Y1(;lLLYI'I.! L"ll'l.! rltJl~~'ln~'J'I.! 

L~~"lJ'fl\ln'ln'ltJm':;LL~lli~'l ~i1ml'ri'l'VI'l.!'" 1'1.!l':;;U~\l ~'l1~i1f'1'J'l~~~VJ'I.!L"'tJhl 



7. ifqj~'1'Vl'1~~'1'WL'Vlr111r11~mi 

7.1 mr;n~'Vi'el~'Ju~~ri'1'l1~'Jl1'1'Yi"'l'1n~q~lI~n~uti~ hJ~'1~'1~tl~'Ju~~1~~~~~", 
, .... 

L 'Wfl~"'l'1n 
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- n'1~'1~'Vi'elLL 'W'J~~ "'l:::"f1'1L ,x~'1L 'W~~~lI~n ~ul ~~L ;h~'1L 'W'ViflLL~:::ri'1'l1~ Ln"'~'W • 
l ' '" a< " ~"o ~" .. .,J" ...... ~ •• I_':1"''''.,Jo ~" 
~~'1~'11tl~fltJlWl \l"''1'WU'W b'" 'Vl'1 ~~m'll'VlL~'1LMfl~tJ~j;1m:::LL~ b Tfn'1~'WfltJm'1'Vlr1'1'W'Jtu b'J 

- m~'1~'Vi'elLL'W'J1'1U "'l:::"f1'1L ,xll~:::~'Vlfil1'1'Yim~1'Ju~~ri'1'l1~~'W LLvlifqj~'1~ 
Lntn~'W~fl ~tJ:::'Vl~",i'J hlL 'Vi'1n'W"f1'1L ,x'Vi'el1'JU1'J~ri'1'l1LLt;lnin ~~ L 'W~'J'W~i:lm1LLri1~ ~tJi:lm1~ mn • 
.,J ... , .:. ... ~ ",.,J... .. , ..t 

Ln m nU1:::uum ~'1~'Vlfl L 'Yi ~ Lt;l ~ LL~ :::m1 b "Jl'Vlfl'Vl~ fl'J'1 ~tJ "'~~'W~'1 n~'W 

7.2 m111 fullN r1 tul1'1'Yi ri'1'l1~'Jl1'1'Yi~ L''1 Lr1~~ tJ ~ t;ln 1:::LL~ 1 ~~'1ti~ hI ~'1 ~'1 ~tlll;.'u • • 
"... ...,J ... ..t'1'~ 0'1"'" t;l'1~fl'J'1~j;1fl~m1L 'Wfl~"'l'1n Fltul1'1'Yillfl~m'll'VlLn",~'W b~~~'1L~~fl LL~:::'Vl'1 b~Lfl1'el~ • 

tJ~l1ln~:::LL~l~yhi'''''fl~l~ 

7.3 m~~'1Lll'WLFl1~m~ COM "lJ'el~,"~~lI~n~uL'Wif"l"'lu'W 1~~'1Lll'Wm1nu~~~1I~n~u • • • 

5.6 i1~~!lY1Yh"L~LiiflA11~A~1"'LA~'iI'Lll.'Un'1~fhutHU 

'I - '" ~ ..... '1" .... • I .,J 0 ~"... .J 'I 0 ... 

b 'Wm ~'J"'l tJ'W~ u"'l"'l tJ~ ~'1tJ u ~:::n'1 ~'Vl'Vl'1 b~ Ln '" fl'J '1 ~ FI ~'1 '" LFI ~ 'el'W b 'Wm1fl'1'W'J tu L 'Wfl~"'l'1 n 

i1LL1l1,"1fll"i'1~L-nLLj;1mh~n'W ~:::~~'1~LFlNm1i'Jflth~ l~LLri LFlNm~~"Jl'1L'Vl'J::: nULFlNm1 

~~~lI~n~u fl.ihLL'Yi~LL~'W (~~~Lri'1) ~1'el Bionersis ProJ'ect Thailand1 LL~:::LM~n'11~1-D1'W • • 
" 

mn4'tJ (,"q~tJ~n~u fl . 'Yi'W~~'11F1'1~ nu 'el. ihLL 'Yi~LL~'W) ~'1~'11tl1~LL,j~LiI'W1l1:::L~'Wvl'1~1 i~il 



__ I ' .J~!i"I __ I Ii' _ J' .J.J 0 .... ., 

mrl~ 5.2 ~'{lJrl'lYi ~".Il ~tlL'tln~'l;rlJ1::n'tlU 1J"11~n'l1 LLfl::Y1tlYlYlYl'ln'l1')'"ltl 

f'1'l~'l-i!luVlq~l1~nfllJ (LPlNn'l1~'l'flth"l) 

'fl.fhLLYl~LL~U 
tr'"l~t1 

1'l".ll'l LY\".l:: t1~~'l Lilun'l1LLfl'l 

(Vlq~Lri'l) 

tfi~'lnm~~'fltlYil1"1nfllJ 
'U 

2.5 fl'lU~U 1 0.5 fl'lU~U 

Methodology ~'l-1f ACM 0001 version 5 ACM 0001 version 8 

1::t1::L'lfl'lYi'"l::L1~'lI'fl LPl1~ (J1V11'tl~'l L ilULPlNn'l1 VI~"I'"l'lntl~ ~'l Lilun'l111\1 VI~~'"l'lnTI~~'lLilun'l111"1 

" " VI~"I'"l'lnl1"1n~lJ n~lJ'Yf\lVl~~ 4 n nfllJVI"IVI~~ 1 n 
~(J1rl'll'fl"lri'lUL~~'"l'lnn'l1'nt!'lyJyh (Adder) (lJ'lYi 

2.50 
~'tlntfl~(J1rn-i'l L~"I) 

2.50 

rlPl'l'll'ltllyJvhL~m~fttl 

(lJ'lVl~'tlntft~(J1tJl-i'l t~"I) 
2.10 2.70 

n'l~\ln'l1t,J~(J1n1::u~lyJvh 1 ~n::~(J1tJl 2 ~n::~(J1tJl 

tfi~'lruPl'lfu'flULPl1~(J1 (tC02e / yr.) 51,916 71,722 

th:;LYlp!~~qj'1n l.h::LYlP!qj~U tl1:;LYlP!~f"l LPI~ 

f'1'l~'l-i!lUn'lil~t1 

'fl.fhUYl"lLLfiU 

'fl .YlU~~'l1m~ 
. ... , 
mLUUn'l1'fltl 

'U 

(Vlq~'lmJ) 

9.02 fl'lU~U 20.1 0 fl'lU~U 

ACM 0001 version 8 ACM 0001 version 8 

t1~~'lLilUn'l1'lU TI~~'lLilUn'l1'lU 

Phase 1 Phase 1 

2.50 2.50 

3.20 3.20 

1 ~n:;~(J1tJl 1 ~n:;~(J1tJl 

83,826 154,334 

- -

m 
CD 

nkam
Typewritten Text
169



, • I ' .J"!:"I • I 'i' _ .x ..1..1 0 ... ., 

111'111'" 5.2 (111'El) MlJfDl1Yl ~"jj ~\lL'Eln~11lJ1~n'El1J IJOJNn11 LL~~"r'I\lYlYlYl1n11fJtGjr.J • 

fll1~'loii1u"'~~t!,:m~1J (tfDl'Nn1T~fJ'fIth-l) fll1Vi'loii1un1Ti)~r.J • 
'El.ri1LLW-lll£'lU 'El.ri1lL'r'l-lLL£'lU 

i1tGj~r.J 
11"jj1L'V1'J~ tlj;')~1LljUn11LL~'l 'El.'r'lU~£'l11fDl1~ ~1LU.Un11'Eltl 

" 
("'~~Lrh) (""~3.Jl"..~) 

t[I11T1j;')'fImi1r.JViloii1un1T~hU'lru 12% 12% 4% 4% 

T~r.J~L'l~1~~1Lu.utf)Nn1T~~l11nT~LL£'llvJvh 1511 15 n 10 11 10 n I 

IRR 'lI'fI-ltf)Nn1T""1n~vhtf)Nn11 CDM 7.2 % 9.9% 24.56% 38.65% 

Additionality I I X x 

LL~~-l~~1: n1J1fJ~;r'El~~tGj1m'Eln~11,j1~n'El1JtfDlNn11"J!'El'" 1J1-';Yll"r'1t1tGj,r~~"r'I-l';"r'I1ru"1l6 ~1ri~ LL~~ 1J1-';Yln~~ 79 ~1ric;1 " . 
o " ..I tGj1nn1Trl1\lfJN ~\l1JYlYl 4 

-....j 

o 

nkam
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'iiI'1nlJl'1~'1\l 5.2 Lth.m'1~Lm£J'UL~mJ~hj;]'1\l1 'iiI'1m'tln~'1~th~n'fl'U~Nm~'II'fl\lLM\lm~ 

~"l!'1L 'Vl'l~LLIil~ri'1LL Yi\lLL~'W~1~ilm~~'W~'1L il'\.m'1~lJl'1tl LiP) ~\lm~ COM LL~'l n11~h[;j''lLLtJ~1.-n 'W 

mn4'£J ;\l'iil~ilrl'l'1tl LLlJlnj;]'1\l1. 'W11'1\l tJi'lLLtJ~ LLIil~~'lm ~1Jl~'fl'1'ii11i1~~\l t-J1il1. ,""n1~tJ~~L~'W 1. 'W\l'1'W~r.f £J • 
~Lnc;)iP)'l'1tliP)~'1C;)Lfii\~'fl'W1tJU'1\l ;\l,!'W ~'1n~'fl\ln'1~fl1'1~~n~lel\l'~1\l1 fii\'l~il.yhn1~~nM1~Nm~ 

• ...... ... 0 ~ ...... ~ 
'flm\lIil~L'fl£JC;)Ltl'fl'iil~tlm~C;)'1L'W'Wm~'iilN'flniP)N 

U~';'Vl~tJ~~n'fl'Um~Ltl'WU1';'VlL~mn'W 

~ 0 , ... X...J~ 1'!"1 0 - " ... 
• ~~tl"'\ln~'U 'fl.n'1LLYi\lLL~'W(~fltlLm) tlYi'W'Vl",\ln~u 125 ~ LL~~lJC;)C;)'1L'W'Wm~LL~'l IiI~tl 

~m~tru~1.n&~mnU~~tlt1\lnlil'U 'fl . ri'1LLYi\lLL~'W (~~tl1.~2J) il~'W~t1\ln~'U 200 H 
L n'fl\llil'1n 'Um'Vl~tJ~~n'fl'Um~Ltl'Wu1';'VlL~mn'W 

if'iilr.f£J~.yh 1. ,""Lnc;)fii\'l1tlLLlJln j;]'1\l1~LLri 

1. mtl'1ru\l~~'fl£J~t1\ln~'U'II'fl\l'liP1Nm~[;j''l'fltJ1\lilmtl'1ru,J'fl£Jn~'1mtl'1ru\l~~'fl£J~1.-n'W 
_... J X •• /...1 ... ~ 1"'" 

mn'iil£J L'W'tN'iiI'1n'll'W'1C;)'II'fl\lYi'W'Vl'Vlffi\l~Um~",\ln~'U tlL'Vl'1n'W 

2. ~~£J~L'lIil'1~'1Lil'WLiP)~\lm~t.J~(J]m:;LL~1vlYh LC;)£JhJ~'iiI'1~ru'1t.JliltJ~~L£J"l!~'Vl'1\l COM 'II'fl\l 

LiP)~\lm~[;j''l'fltJ'1\l1~~'iiI'1~ru'1~ 15 tJ LLj;]Ltl'WLiP)Nm~ COM LYlm 10;J ~'1~fu\l'1'W~r.f£J 

1~ri'1~'Wc;)t.J~lJlm~LL~1vlYh~ 10 tJ (~~tJ~i'W) LL~~ 20 11 (~~£J~m'l) ~'iiI'1~ru'1Ltl'W 
" LiP)Nm~ COM LYl£J\I 1 0 tJLL~mvh,r'W 

, " 
3. ~1rl'1'11'1tJ1vlyhLc;)m~~£J 1.'WL'fln~'1~tJ~~n'fl'ULiP)~\lmn'fl\l~~tlt1\lnIilUli\l 2 LL~\I 1~ • 

" fl1'1L"''1n'WIJlIil'flC;)~\lLiP)Nn'1~ 

" 
4 . 'fi1Jl~'1C;)'flmtl£J 'iiI~ilt.J~j;]'flm~~'iiI'1~ru'1fl1'1'fiIJl~'1t-J~IJl'fl'ULL'Vl'WJl'1£J1.'WLiP1Nm~ (IRR) Lv1£J 

Lrl~\lmri\l 2 LL~\l ('iiI'1m'fln~'1ro~~n'fltJLiP)~\lm~~"Jj'1L'Vl'l~ LL~~ 'fl.ri'1LLYi\lLL~'W(~~tl • 
" " • ~ cv -II I CIroCV'- cv .aI 

Lm)) 'iiI~Yi'iil'1~ru'1'flIJl~'1C;)'flm'U£J 12% LL(J]\l'1'W'l'iil£J'Yi"'1~ru'1'fl(J]~C;)'flmU£J 4% 

5. 'fi(J]~'II'fl\l~'l'WL~tl"'1nm~'II'1£J1vl.yh (Adder) Ltl'W~'l'W~~\l~ilt.J~j;]'flm~~r.f£J Lc;)m'f'1 
, ," 

ri'1~'WC;)l"h 1.'"" L ~tl'1~~tl (hJ~\I~1'fl ~'1Ln'W1tJ) 'iiI~l1'11. mM\lm~Yliln'1~n'U~'ltln'1"Jl tJi\lLLj;] 

dtlt1\ln~tJiliP)'l'1tlLtl'W Additionality 1~~'1£J~'W LL~~~'1tl'1~rlf11IJl'fltJLL 'Vl'W'Vl'1\l ~'1'W COM 

'iii '1 n j;] '1\1tJ ~~L 'Vl PI Ltl'W~'1£J1~ L ~ tl 1.'"" n 'U 'liP1 N m ~ 1WeJ n'Vl'1\l~~\I 
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5.7 ~"itJ1l1~"i'nJ • 

Vi'l f'I'l tJ~~;J m~n'l'fi L1't)un ~~~ n~.rutJ~~mmlil ""'t)u;r'l-!l~-!I L ~'t)-!I~'l n n'l'fi;J L VlU;J ""'l~ n tJll'lYlVi'l 

L ~Ln~ Lf'ln1'tlULUU 21 LYi'l'll't)-!ln'l'fif)'lftJ'f)ul~'t)'t)n 1'fir;l LLlMh;jm~~1L v'um~ntJnlJlJ'lL~'t) 

Vi'lf'l'ltJri'tlutJ~'tltJ~tJ~~mmlil n"l~'ll'ltJf'I~mlJ'lrun'l'fiLffi'IJm~"In~"I~tl~'tltJ~tJ~1mmIil1~ LLI'i 
OJ OJ 

~'lltJeJ~j;]n~~LL~ 1 ~~'l n~'t)~'lLuum1Vi1f'11tJn1'fi;JL VlULLf'I~f'I~ n'l1tJ~'t)tJ n'l'fi f'1'lftJ't)ul~'t)'t) n 1'fir;l 

L -rlUL~ m ntJm~LeJ'lVi'lf'l'ltJ LLvi~'llJ'l~r1 ~ ~ j;] n ~~LL~ 1 ~~'l~UlJ'l L UUYl i-!l-!l 'lU Vl ~ LL VlU"I 'l n~'llJ'l f'I 
LLf'I ~ ~ 'l U'l ruL U Uf'1 'l ftJ't) ULf'11~ j;] LM) n ~'l tJ 

n'l ~~~ j;] f'1'l ftJ'tlULf'1 ~~ t;l~-!I n ~'l'l ~ 'llJ'l ~r1~'lltJ'Il'ltJ L ~ ntJtJ ~~L VlIiI~ rJi''tl-!lm ~f'I ~n'l'fi L1't)u 

, '1'1 "" ,......... 'i' 0, "". I ... ~ "..: J' 0 ~. I ., 
m~~n ~~ ~~j;]'llJ'Il't)t;lnf'l-!l ~UYlfi~'l1Lnm ~j;] Vl'l ~~eJu~~n't)tJm~lJ11tJ ~~LYllJ'IlU LLf'I~U'l ~u"l~m~ 

OJ 

~f'llJtr-!lnf'ltJL~;jtJ~~~Vlfill'lYl~-!I;uvi't)'ltJ ;-!I"I1neJf'lm11r.ltJ YltJ~'l m~~'lLv'u'Lf'1Nm~ COM • 
'Il'M~f'llJtr-!lnf'ltJ 't). YlUlJ~'l1fi1'llJ LLf'I~ 'tl . n'lLL Yl-!lLL~U ;J~ntJll'lYlL um~eJ~j;] fiI'lftJ't)ULf'11~j;] • 
""'tlU;r'l-!l~-!I L~'tl-!l"l'ln ;jmlJ'lrulJf'lcJ't)tJ~tr-!lnf'ltJlJ'ln ~n~-!lLf'1Nm1~-!lmh'l l~rof'1'l'llJ~UL"I 
L4'tl-!lm~f'I-!I'VJULULf'1Nm~ COM "I'ln~tJ~~n'tltJm~ LLf'I~'l~f1Jn1~~utJ~~ULM-!lm~"I1n 

... !:. '" ~ "I ~ 1 .. -t..J.- .x .all ...- I .J 
11'l f'1~:itJ'lf'l Vl-!l~'lUU ~tJtJ'ltJ LLf'I~~'lULL ~ML-!lU'VJU LLj;]uqj~'lVlLnL'1'IJUf'1'tl "ll'lL'1m.u~~~'lU-!I'lUVl 

L ~mYl'tlVi'lL ~LnL'1 f'1'l'llJ L ;r1L"I~'l~t;lNnU~~~~'l-!l~kbtJ-!I'lu~h-!l1 Vi1L ~n1~~'lL v'um~ L uiUt;l't)u 

I'i 'l-!l1 L U U 'ltJ'l~-n 'l n~ 'l ~ f'1'l ~1Oj ~L UU U'tl n., 'l n ~n 'l ~'l'l-!l LL~ U ~'ltJ n lJ n1 'fi~ 'l11 'l Yl "I 'l n ~ ~ lJ tr -!I n f'ltJ 

ti-!lf'1-!1~'t)-!I;Jm~~~'tl1JLLf'I~'l'l-!lLL~U~'l-!l~t'i1 L~'tltlftJtJNtJ~~~Vlfill1Yln'l~n1JnlJn'l'fiL~~lJ'ln 
J' 
'IJU 

• 

~tJ~~n't)tJm~~'l-n1 ~1'tl mffiu~~1't)f1J1't)-!I 'Lf'1Nm~~1-n1 
OJ • 

~tJ~~n'tltJm1;JL'tlm~L~tJ~f'ltJ~~LtJ'1!,r"l'lnm~~1Lv'ULf'1Nm~lJ'ln~u 

" 

" ~-!I~'tl-!l~'lL~~"I~Vi'lL~ 

f'1'lftJ'tlULf'1~~j;]'l~ U'tln"l1n~ m~Ln~ifqj~'lf'1'l'llJ~'l-n'lLUm~'tl~~Lf'11-!1m1 COM ";'lL~LnL'1 

eJf'lL~tJ~'lu~h-!l1 'l~LLri m1tJ~'t)tJn'l'fiL1't)un1~lOjn~tJ11mmlillJ'ln~U eJf'lj;]'tltJLLVlUVl'l-!lLM~:in"l 
f'I ~f'I-!I"IUm~.,r-!lLn L'1f'1'l'llJ'l~~lJ'VJum1~'lL v,u Lf'1 Nm1 LLf'I~";'lL ~~lh~n'tltJm1'l~;JLL1-!1~-!lL~ 1 U 

" m~~OOJU'l Lf'1Nm1 COM ~1't)'t)tJ'ln"l~f'I-!lVlULULf'1Nm~in~ru~~vi'tl 'ltJ • 



W~tlfjm@n.jLlfjIlLu.tLU;;~m V'J08 tLut'tlfjl 

L~tLUf1.\u;t.UiJ1~f1.[J' f1.!fo' lfj!}lfjlA.mL~@~k1.mf.,!foI'tLf.,lfj»t;;.,m I,3It@Jtf1.L[Lf1.tM~ • 

LlfjUWl @tk1.LlfjU ~UtLULk1.tUJ:~ 1,3;;1,3"f1.LttWLI'tLlfjUf1./J'»\ @~ 't'LI,3UIILU. 

@IItLlfjU~f1.ktLUtLU f1.1L, f1.u.~kt' ~LI,3WtLUt'LIA.U' I,3Ul'tt~'t'~IIt' @~'tLUtWLI'tt'U~ • 
.t 0 l" .r""'" " k.. "'''''". " 

f1.U.ULI'tUf.,~;;~t'LII@l4Jmu.~U'tLUt't lfj' k1.' I'tt~'t'~t'UI'tf.,tlfjtt~rl B 
,f '''K,f- &'11,_ 1"'.. '" 

@tktf1.@Wf1.u. ~ I,3tLUf1.' t LUt W LI't Lk1.@~' f1.Lt'1I f.,f1.ktU tA.t'@U.WU'IA.f1.Lt'IIf.,f1.k1.t'Lf.,kt;;t 
.. ~ I, I"" ' "r-r- ' , 

f1.,kJMWbt LJt mLf.,~l4J~'» \ IILn.~@;;I,3"f~ "111':1' Lt'L~f1.Lt'IIf.,f\k1.t'L~k1.;;tf1.Lt'f1.L~;;t~ • 

W~tlfj' .. 
f1.@rT.jLIr!!l4JLI,3W;;I,3" V'J08 tLut'tlfjl Lf1.tM~tLUf1. tl'tf.,ff1.f.,t3~LI'tLJtm!1.U@'~Ll1 !l"»\ 

• t'~t'L!i@;;L~~m~ Ur-k1.;;tWI'tLf.,lfjt'~~t'~Itf.,t f1.f.,~lfjLl1UIA.!lTI.tt!1.1I1;;tft;;I,3'mlJ'L~ 
, " 

It Lf.,1r!! t'U Lt'LW t'@lT.wu'IA.n.llm;;t(iu;;I,3" t LU LIltf.,t'LIA.I,3It @ ~ ~ 'ml':lvgf1.~1t ~ L!1.;;trl • 
.. ' " I'" r- ,... .. '" .. AI:.f' /" 

!l"~\ 1,31':1~\;!W \~~ftft\ Lr-;;I,3,m Ln.lllf1.f1.L~ t'LlA.tLUf1.U 1 L~tf.,~ I,3Ln.r%~ltttUb~ 

f1.Ll4J;;I,3" tL~Lf1.!!tLUmt"tLUf1.Ll4J ~~t~'f1.@n.tLlfjIlLU.@IIt;;I,3"~l,3l':1tLU@~' W08 tLUt'tl.rl " -" - .. .r - I"" -~ 

U1tM~tLUf1.L~ @\!I tU lfjL~ItLf.,lfjn.~ LI,3ItL~ Lt'LWf1.L~f1.h~n.f1.~LI'tLU. ,tf.,lfjI,3Ln.[t 
.... .... ... .... 0 ,.. 0 I '" .... 1'1 ,.., 

t:t'~ V'J08 
" 

tLUt't~l f1.!} 'L~tLUIt~~'t't3@~ 't'LIA.f.,f1. TI~tf.,lfj f1.rt~bJ:f1. \ f1. ~l4J~' ~lfjtt ~ ftB/Lk1.tU J:U Lb 

nI1.ULI1IiL~k\tM'''1.1. V'J08 tLUt-tl!l'nmLltltLUl1t~'t-"'·~M't-LIA.e,n"~n~'tLu ~rg :r ,,. ,!, ... ... r,.. 

tLUt'tl!l1f1.!}'L~tLUULb 

ntA.ItILu.;;bL~t'tU';;I,3TIf1.M~1-~IILn.lllf1.~rc\t',@ ULbt'@~' f1.tA.t'l,3tLU\1tbtn~rcVLUMlfjlf1.U'L~~ 

k1.' LIA. f1.M~!t.1A. V'J08 tLUt'tlfj'f1.f1.1L~tLUn.UWUmLI'tk1.(iUItIt' t'1I1I1A.' ~1A.';;trlf1.ULbU@\1 
,," 0 ,.. ,.. ~ .... 0 ,..,.. ,.. , k,.. k I D~ 

1If.,l4Jf1.U.ULIt V'J08 tLU t'tl.!'l f1.f1. 'L~tLUf1.' 
" ,f -~ - 0 I, 

1tf1.' f.,f1. ,m;;I,3" f1.1r.l4JlA.tLU~ btLUt'LIA.f.,f1. TIlt Lf1.@I1I,3Ut'HIt~k1.k1.' LIA.;;I!JUI1I,3Ut'H It ~ktULI!JIltLUIILI,3LIA. 
" ~,.. .r'-I"'''' .- ~ 1: ,,1,... 1: .. 0 

;;I,3TIItUI1f.,tt LU 11,kJ f.,1I~mLIt k1.(iu ~ U Lk1. f1.~t'1 f1.~L!A 1111,3 U t'J: It ~k1.t LU ~ ~tLUf1. t;;f1." @f1.~' @Jt 

f1.rl'~"t'II~ m IILI,3LIA.LItf1.U.~U'IA.~Ll1f.,!t.IltLUItUn.f.,ULUf1.' .j;L1A.' N~IA.I1ItIA.JlLItk1.(iUItIt' t'll Lf.,n.~ 
lD I ,.. ... 0 ,f" r-' ,.. u . " ~"'r-- P' k.... I 

1I~~I,3ItI1I,3Ut'J:It~MLU~~LUn.,kJW~' Lt'L~I1~t'rt@Jf@tk1.JlLn.Jllf1.ULI!JLrutLI!J~ULk1. 

£n 
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• 111P1f~ PI,):i'YhLPI:i'·.:Jn1:i' COM Lil'l.!~Nn1:i'~')'tl£h\l LL~::1,xPl,)1~lPl,)1~L;rrtl."'ILLrl 

111 PI L'tl ml'l.! 

5.8.1 

"'I1nPl,)1~hJ LL 'Il'l.!'tl'l.!"IJ'tl\lPl,)1~~'fl\l n1:i'Pl1f1J'tl'l.!LPI:i'~11I1 'l.!111~1 c;) L~ n ~'I.!'tl~n1J 
fr ... .. ~ ".......,..... ...... 

m~1ruPl1:i'1J'tl'l.!LPI:i'(;\l1Itl:i'::L1l'YI'tl'l.!1 :i',)lJ'YI\l'fl'l.!1P1111'll'fl\l11l~1(;1P11:i'1J'tl'l.!LPI:i'I1I(;1~~\lil 2012 L~'flYifi 
... 'i'_ ; ..,.., ~ ... .., X "'i' 

~1:i'Ln£l'l WI:i'::tJ::LL:i'n~'I.!qC;)~\l 111P1:i'l'f11"'1"'1(;1I11\ln'fl\lYJ'I.!LYi'f1:i'1J"ll'f1 CERs "'I1nL"'I'l"IJ'f1\l ~PlNn1:i' 

COM L(;ItJ I1IN LL~::,j'lltl'll'ltJ~'fl1 ,xLLrl ~~~'f1\ln1:i''''I'ln~'l\ltl:i':;L 'YIPI L(;ItJ'fl'l"'l;J n1:i'tl:i'::n'\J:i'1 1"111 'I.! 
" 

1'1.!u"'l'~'I.!~m~'I.!n1:i'L~'I.!1'\J1l'lPlL'tln-ll'l.!ti\lhJi:JPI,)'l~J'I.!1"'1LL~::ti\l1~i:JPI,)'l~Yi~'tl~1'\Jn1:i' 
" 

tlfl'fltJrj1. ,xLLrlLPlNn'l:i' COM ~\l,r'l.! 11'lPlf~'fl'l"'lYi"'l1:i'ru'lPl,)'l~ Lil'l.!ltllcn 'l.!n1:i' 1,xfi'l.!'l PI 'l:i"ll 'fl\l fl 

Lil'l.!~~'lLil'l.!LPlNn1:i',j1i'f1\l1'1.!n1:i'PI,)'lwJbm~~'fl'YI1\l~'l'\Jn1:i'1,xL~'I.!rj ~~n1:i'{(;I~\lLil'\Jn'f1\lYJ'I.! 
L~'fli,)~~\l'YI'l.!LPlNn1:i' COM n1J~~1Lil'l.!LPI:i'\ln1:i'~i'jPl,)'l~~'\J1"'1"'1::~'lLil'l.!~Nn1:i' ~\ld 11'lPlf1lf ." .. 

n1 :i'tl:i'::Lil'l.! LPI N n1 :i'~\l n"'l ::'jh tJ 1,x Ln (;I n1 :i',h tJ'YI'f1 (;I fll,)'l ~ l PI') 'l ~ L ~ m'll'l'1) 

tl:i':;L'YI Pll 'YItJ~n'YI'l\l~~\l 

..,... 1 .J --I'" "' 'i' 
111P1:i'~m:i'~~'lI1l:i'n1:i'~\l "'ILyj'f1~\lLM~n1:i'Yioo.J'I.!'l ~fll:i'\ln1:i' COM 

~1111:i'n1:i'1,xfll,)'l~·Jhm~~'f1'Y1'l\l~'l'l.!n1:i'L~'I.! ~ffi ~'l11l:i'n1:i'11'l; 

• n'l:i'~\lL~1-~n1:i'~\l'YI'l.!~m~'l,rn\l1'1.!l"Iru::n:i':i'~n'l:i'~\lL~1-~n1:i'~\l'YI'l.! (BOI) n1:i' • • 
~\lL~1-~~'YIfitl:i':;LtJ'lltr'YI'l\ll1'l;ti\ll~fll:i''fl1JPI~~ltl~\l:i''ltJl~'''I'lnn1:i''ll'ltJPI'lf1J'f1'I.! • 

" , ... "' ... I'" "0 ......... 
L~~'l:;~~ L'I.!'f1\l"'l'ln ~1J:i'::n'f11Jn1:i''YI~'l~'l:i'tl''IJ1tJ CERs "'I::I1I'f1\l'll'l:i':;l1'l~'YILnc;) 

"'I'ln:i'1tJl~"'I'lnn1:i"'111tJPI'lf1J'fl'l.!LM~I1II1l1~'t1I11:i''l~n'l~'I.!(;I B1 'l.!U"'l'~'\J ~'I.!~'fl 
30% "IJ'f1\l:i''ltJl~'''I'lnn1:i''ll'ltJPI'lfu'fl'l.!LM~11I t1'l'f1~1'1.!:i':;tJ:;~\lL~1~~:i'\ln1:i'11'lg 

:i'1 tJ 1~'f11"'1"'1::~ c;)~ rl'f1'1.! l~ 
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5.8.2 ~1\J\Jt!l1J1!l 

tl1'\!11nihJhJ1nJ'-J~~~tJ"J1nn~1'-J1~t1tJ~LJln1:;LL~L~Yl1L~'-J1n u~:;'1ntJfll1f1J~'lJLfll~~LJlL~'-J1n 
'" .c... .. .J... '" 0 .... 

'JI,:j'\!l1 n'Yi~11nJ1'\!1 q'-J~,:j n~1J~'lJ1Vl '-Jm'-J1nJm~~,:j n ~1J'IJ'fl tJ ~1'-J1 ~t1'IJ12.J~ ~'fl tJ '-J 1~,:j n~1J r.l tJ n'IJ 

" J' .J!'f ", " • - 'i' _ !'II".J ~ ". ~ ~'IJ'Yi'IJVl ~,:jn~1J'!I'lJ1~ ~'\!IqjLL~'J 1?l1L 'IJ'IJ IJ"1 Nm1 COM ~:;LlJ'lJn11~~LJl'IJ"'l'Wfll,:jVl LL~:; ~l?llJ~tJ1nJ2.J~ 

.1 -J.. p'" 41. ~. I .. ~ •• 1.':1 ~" ~ ~ ~ !'"I "., " ..: 
~~tJtJ1n'Yi'flVl~:;tJ~LJlm'JI'-JLVl'IJL'Yi'fl'IJ1 ~lJtJ~LJln1:;LL~ ~TlTl1 ~I?l LlJ'lJm~L'Yi'-J~tJ ~~ ~'\!In1JVl'fl,:jt1'IJU~:; 

"Jl'JtJ tJ ~ LJl 'Yi ~,:j,:j1'IJVl I?l U Vl'WLMl nVl1,:j'\!l~,:j 
, 

n11n1'\!1'IJ~'W LtJ1J1tJ fll'J ~~ I?l fll'J1 tJ~1J;''fl'W'll'fl,:j'\!l"b tJ,:j 1 'lJf;] 1,:j 1 LL~:;U 11J ri 1 i'l'J'lJL ~'-J~1 n 

m~'ll1tJn1:;LL~ L ~Yl1 't ""~fll'J1'-JL '\!I'-J1:;~'-J ~~1'-J11t1"Jl'Jm '\!I~'fl ~U1:;n~1Jn11 U~:;~1'-J11t1~ ~'W1 
~'i' ~"", ... ov """-.1 'i' r .J ~ 
LlJ'IJ~fll~,:jn1~ COM ~I?l ~'lJL'J~1Ll?ltJ'ln'W L'Yi'fl b'\!lLnl?ltJ~lJ1:;btJ"Jl'W'-J1nVl~1?l 'IJ'fln~1n'IJm~ • 

111fll13fll'l~Li,:j~1m~~m!1L ~'fl'J1,:j'IJ LtJ1J1tJ't 'lJc;'fl,:jn1rnOOJ'lJ1 'Lf'1~,:jm ~ COM LL~:;Li'fl,:j 
" r ... , .. "" ". I ov" ~ m~fll1'!11tJ fll1~1J'fl'WLfll1~LJl'f)tJ1,:jLN 1?l'J'IJ L 'Yi'fl ~'\!I ~lJ~:;n'fl1Jm ~l11JU 'IJ'JVl1,:j'!l'f),:j111 fll13 ~'lJL~'fl,:j 

~,:jmh'l ~,:j~:;"Jl'ltJ~l?lfll'l1tJL~tJ,:jL~'IJ~:;~1J'\!I~,:j 'flti1,:jhnLJl1'-J L~'fl,:j~1n C;'fl,:jfll1f1J'fl'IJLfll~~LJle 
~ .J -J.J "ov , t" . I ~. 1"'1 "'. I OV OV 

LlJ'lJL~'f),:jVlLnm'!l'fl,:jn1J'\!I~1tJ'\!I'IJ'Jm1'IJVl,:j ~'lJlJ1:;LVlJIII ~'J'-J blJmm1LJl~LJl'fllJ~:;~1'IJ,:j1'IJm.J131J1~ 

" " LL~:;~m,j'IJm1L~'IJ LL~:;'fl,:j I'ln~~:;'\!I~1,:jU~:;LVlJIII~,:j'\!l~1tJ ~,:j,r'IJ m~ri1'\!1'IJ1?l LL~:;n1~~1L ~'W 

'lJLtJ1J1tJ't'IJC;'fl,:jfll1f1J'fl'WLfll~~LJl;l fll'J~~~1~nJ1~,:jUf;]m1~,r1J~~'W~~'lJ1Lfll~,:jm~ COM L~'fl~1?l 
" • - 'i' ~. I "'I "J" J' " '1'1 "... .J LJl'WVl'IJm~1?l1L'IJ'IJ~fllNm~ ~lJ~'lJt1,:jn11\"l,:jLM'-Jm~'fl'!l1tJ CERs ~'\!I bl?lro~fll1VlL'\!I'-J1:;~'-JLL~:; • 

U1:;n'Wfll'J1 '-J L~ tJ,:j ~'J'-J~,:jm ~ I?l Ln1J111~cJl'JtJ'-J1 LJl 1m ~~ L '\!I'-J1:;~ '-J ~,:j~ :;~1 tJ1 ~t1"Jl'J tJ L '\!I~ 'fl LL~:; 

i'l,:jL~1-tJ~ tJ~LJl~~'W't~~1 Lfll1,:jm~ COM L~'flti1,:jLL Yf~1-,:j 
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~ .. "...J .J ".... .... ~ ~" ,..c .... 
tJ~~"lnm~¥'i2Jll"lMn.l~'VlLnm~'f) ,mUm~"'''lL 'W'W ~f'1Nm~ CDM ~"'n~"l('n1~ m1Yi OO-J'W"l 

Lrt~~n"l~ CDM 1 'Wt1'W"lf'1(jJ~:;LtI'W1 'WLL 'W'J'Vl"l~m~L ~2JtJ~:;~'Vlfill"l'Yi m~ 1;{'Yitt~~"l'W1 'Wt1"lf'1"l1 L"lI'W 

1" ~ .. I.J... ~ I ' .. ~ ~ .. " ~......... ~ 
m1 "ll~~t1'" ~1l'Vl2Jn'1';n..J~t1tJn"l"llf'1"l1U'fl'W ~"'t1'fln ~'iI"''W'fltJ~~ 'W'fln~"ln'W ~"ln'Yifi~"l1Lnm ~Vl1:;tJ:; 

~1 ~:;i'W~~l'Wn 2012 ;~~:;~n"l1tJ1:;'2J1:;tJ:;~ 2 ~t1ttJ f'1"l~n"l~nr~"l t1"l~~n"l1n"l~'\.l"'''llU", 
." .. .t ".1 ~ .. "...J.... ~ ov, 

'II'fl~n"l'ilL1t1'Wn1:;~n2J"ln~'W 'iI~1J1::;L 'Vlf'l ~ 'VltJn'Yi1t12J'Vl~::;"'''lL 'W'Wm2J'W ~tJU"ltJ~~n~"l'J 

~ • I ............. ~,,~ 1" 1.J.... . I ' 
'Wt1n~"ln'W 1J1:;fi"l'W"lfiU"'~~1~'flL2J~m ~"'L1~ ~f'1'J"l2J~'W ~Lnmnum1~",m~1J~'fltJ 

n"l'il~t1'Wn1:;~n ;~l'Wif~,u'W ~~f~t1L2J1mti~hJtcrt~~(jJmu'\.l1'W~fi~"l1LntJ'JLVl ~~hJ~"l2J"l1C1 

L;h1'J2Jn"l1~t1~"ltJn"l'il~'Wn~:;~n t~ ~~,r'\.l ~tt~~"lnn 2012 ~"lnfl~f3'flL2J1m t~~~'W"l2JLL~:;l~ 
~(jJtnu'WL;"lh2J1'W~fifl"l1LnmLfJ1 m~';h1"'fl~f~t1L~1mLtI'WtJ~:;L'Vlf'l~LtI'WIJ1~"l"'1~qj1'\.lm~~'fl 
'II"ltJn"l'ilm'Wn1::;~n~~~::;~,1tJ~r;l'fl1"lf'1"l t '\.llJl ~"l '" L~n t~ 

• ov 1 1 ' ... ~"..: J' .. fl"l~j1J~f'1"l CERs 'Wt1'W"lf'1fJ1 'W"ll'J~ 2009 - 2012 f'1'J~~LL 'W'J ~'W~L 'Yi~~'W L'Wt1~~"ln 

• I ...J '1 ' • .!"l" • ~ .".. 1 ~ " 1 " ~ ov 1 ...... 1J1::;L'Vlf'l'Vlt1~ 'Wnq2J Annex1 ~"lL1J'WIJ1t1~~"'1J12J"lrum"llLffi'Wn~::;~n ~ ~~lJl"l2J ~¥'iVlmU'\.l 'W'Yifi 

fl"l~LntJ'J ~ LL~~'JtJll"l'J:;'Vl"l~Lf'lm3n~lJln~"l~'J Lfln l'WtJ 2008 fl~tJfl1 "'1"lf'1"l CERs fl"'fl~~'JtJ 
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tJ'VI'VI 6 

" 
eJ'eltJ m'ru~n~ nt,:jL'VIYnJ~'l'l.!Iil~ iJ;f'elL~'I.!'elLL'I.!:;;,:j~'elhJil 

1 . ~'l~ftJn'l1~'lL U'I.!n'l11. 'I.!'el'l.!'l~WI 1il,)1iin'l~~m!'lfl,)'ll-JLiI'I.!1.t.J1.~"lJ'el~ tflNn'l~tl~~~l-J 

il~n~'lJ~~ 2 LL'lA~ LL~:;vhn'lro~:;Lij'l.!tj;ltJH';rtl2J~~Lij'l.!rl'l"'l1~ L~'elL~l-JfI,)'ll-J~ntlftl~ 
I '" '" '" 

1. "l-J'ln~~;'I.! t", tJiin'l1Lri'lJ;r'el2J~ LL~:;j;]1,)"'Irj", rh~iiL 'VIWl'lIil~'I.!'ll-J LLl'li~il ~tl~1.~fu 

tl'i'll'lj;]"'I'lm~'l"lJ'el~ trlNri'l~ri'el'l.!~'lL U'I.!n'l1 

2. tJ~ n'l~t.J ~:;Lij'l.!ml-J'l ru~n f'lJ'el'l.!LfI~~ 1Jl~1.~'el'l"'l"'l:;f1 ~'l j;l Lfl ~tl'l.!"'I'l n f1,)'ll-J LiI'I.! 1.t.J"'I1~ 
.J .Of ... "1. " , L 'l.!tl~"'I'ln lJ"'I"'ItJ~~'ltJ1"''l'l.! j;lLLn 

.1 ..... ~ .1 1. .,. .J 1.".J -2.1 n'l~lJ~:;Ll-J'I.!lJ~l-J'lru2J~HtltJ 'l.!tl'l.!'llil[;l tl'l"'ll-Jrl,)'ll-JIil~'lj;lLIil~tl'l.! Ci'I L'I.!tl~"I'ln Lnt?l 

~'l,):;L~~Mln"'lj;]n~'l1.'I.!~~'l'l.!l-J'l ~~~~tJ~1."ml-J'lru2J~eJtltJtl'l"l~Ci'I~'l~~n1'l~ 

f'1'ltJ~j;].riru,,]l-J,)~rJl-J~'ltJ1.'I.!t.J1:;L'VI~ (GDP) ~')tJ 

2.2 n'l1t.J1:;Lij'l.!ml-J'ln,lfi'l"l!iiL'VI'I.!tj;ltJ1.oif~imnru.,r"lJ'el~ UN FCCC LiI'I.!f'1'lL~~tJ~1.if 
, ", 

i') t~ n LL~:;'lJ'l~ f1f~rl'lIil~Y1U'l~ rl'l'el'l"'l"'l:;UJj;]Nn'lJ rl'l"lJtl~t.J~:;L'VI~1.'VItJ vh 1.'" 

.~ .,..,. ..J. I .. J .!II ... 1." 
lJ~l-J'l run'l"l!l-J L 'VI'1.!'VIlJ 1:; Ll-J 'l.!1il ~'l t?l Llil ~ 'el'l.!"I'l n ~,)'ll-J LlJ'I.!"'I N t?l 

4 . n'lnLIil1'l:;tf~'l'l.!n'l~~~'VI'1.! ti~ iiif"'lr.ftJ~n~~'ltJif"'lr.ftJ~1.~1.~U'll-J'l~Lfll1:;tf L-n'l.! • 
'f1'11I11L~'I.!LYl'el 'f1'[;ll1L1'1.!'tJt?l rl'1Iil,)'ll-JL~m"lJ'el~tM,:jn'l1 ..,~.., "I:;iitJ~~tln'lflLM'l:;tf 

'f1'[;ll1tJ~j;]'elULL'VIWl'ltJ1.'I.!tIilNn'l~ 

5. f'1'l H'r.l'ltJ"lJ'el~~t.Jnnul'l'l~1 LiI'I.!rl'l~~'ll-J'l1"rJ'lJrJl-J"'I'l nU'l~u1M'V1~dj'l.!vi') LL 'VI'1.!L ~tl 
~tl'lJml-JL~mn'lJr1Iil'l L~'el~iOl'ln 'lJ1';'VI~,)'I.!1.~qJiOl:;~n~'lnj;l~')tJ'I.!ttJ'lJ'ltJ'lJ1';'VI~1.~ 

~'ll-J'l1miJ '" LtJtJ;r'ell-J~ LLri'lJlilrl~~'ltJ'I.!'eln 1.~ ~~,r'l.! rl'lL ~~h;l~~LU'l.!Pi'lL~~tJ"lJ'el~ n~.' l-J 
'lJ • 

I.-

~,)'elth~L'Vht!'I.! 
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6 . m~~n'ft1t'flm~hln'l~4'(;lm~~m~tru:::tfDlNm~ COM LLtJtJ Bundled COM "IJ'fl~ 

~~~n11"lJ'\J'l(;lL~n"lJ'fl~ Sector !Jl'l~1 L~'flLtl'\Jn1n'Jm~l-J1h:::~'Vlfill'lYin11fH;)fi'l"ll 
.. ., -::l " ... ..t 
Lffi"l.ln 1:::"1 n LLfl:::m ~"I ('I n 'l1i:i~ LL'J (;l fl 'fll-J (;l"IJ 'IJ 

..I • I"" • 1 ~ " ... _.001., -~ _ ., 
7. m1L~'IJ'tlLL 'IJ'J'Vl'l~LYi'tllJ~tJlJl~ ~1"\1~~~'l~~~'e1'Jfim~ ~'\Jn1~'fl'tl-J1Jl ~Nn1~ COM ~'\J 

, 'I ".001 CI _ • 1 ~ _ J' ..I .001 ., 

Sector m~1 ~~l-JI"\'J'll-J~'J (;l L~ LLfl:::Ln(;llJ~:::i:i'Vlfill'lYi l-J'ln"IJ'lJLl-J'e1L'VltltJntJ'Wl'Wl 

tJ~:::L 'Vlfll 



nun.,,1 fiU:;~C1~tl, i'1U\'I1L\'I'" Lllhtl1:;FJ1 LL~:; ~(;I"If~,r ~1L"'·Ufl~. m1~m~nLtf1tJ1.JL~tJU 
~I ... .1 "I ...... ~....... ... 
luLLUUn"l1"l(;lm1'11t1~\l~H'llti ~U').J'lIU).J1:;LUtlULL~:; ~).J).J1:;LUtiU : L'II~U"l~~UL \'ItJU 

nt~L \'I"').J~'1Ufil1. lum1t11~~).Ji)'lI'1m1 i)\'ItJ'1f1\'1i'HJlfLL~:;L\'IfiI LOU L~~LL ~~tl1:;L \'IfI\L\'ItJ 

~.J 
t111~\'1 31, 2548. 

~ .c.J 'i' .....~ ..... _'1 tI .... .. ~ .. I_~ 'i'_ 
nunl"ln(;l L'lltJ).J ~'llll"l~, Lnm~ m1 'll'1~,)OOJu LL~:; 1l'lJ).J"I u"lU 1:;(;I~~. n"l1~~~n~LL~ ~ln''1I.V1t1 

14ffh-n~,)1l'1."r.t"lnLL ~fl~er~ n~u\l~ ~'lltl, lOU1'1t1~"Iou{).JOU'11'11'1m1i) fII'W 11;.J Lfili'll~ n~ 
'ti ~ ~.J LL~~ 1:;L\'Ifil ~\'ItJ t111~\'I13, 2542. 

nt-3L\'I"').J~"IUfll1 n'll-3LN-3"1u4'(;Im1\l~~'llti. m).J"IruLL~¥'ll~6tl1¥n'llU'J~~'lltJ'II'll-3 

nt-3L\'I)'i).J~"IOUfilW 2548-2551. nt-3L\'I"').J~"IUfil1: 2551. 

nt-3L\'I"').J~"IUfil1 ~TJnfn~fiI,)"I).J~~'ll"l(;l. ~1,rnfn~fiI'J1).J~:;'ll'1(;1 2533. nt~L\'I"').J~'1Ufil1: 

2534. 

o .... ., .. 
nt-3L\'I"').J~'1Ufil1 ~'1UMn~fiI,)"I).J~~'ll"l(;l. ntW(1)'i'1 L).J'll~~~'ll"lt'l 2535. nt-3L\'I"').J~'1U"1: 

2536. 

nt-3L\'I"').J~'1Ufil1 ~1,rnfn~",)'1).J~~'ll1j;). ~"I,rnfn~fiI,)"I).J~¥'ll"l'" 2537. nt-3L\'I"').J~'1Ufil1: 

2538. 

nt-3L\'I"').J~'1UrJ1 ~'1,rnfn~Pl,)"I).J~:;'ll'1(;1. ~1Ynfm:nfil,)"I).J~:;'ll"l(;l 2538. nt-3L\'I"').J~"IUrJ1: 

2539 

nt-3L\'I"').J~'1Ufil1 ~"I,rnfm~t1fil,)"I).J~:;'ll"l(;l. n11er-3mn.J"tI~\l~~'lltl'llth-3~n~in~""Iiiu'1~ 

(Sanitary Landfill). 2539. 
, 0..,., 0.,., 

nt-3L\'I"').J~'1Ufil1 ~'1unm~tII,)'1).J~~'ll'1(;1. ~1unm~fIl,)"I).J~:;'ll"l(;l 2540. nt~L\'I"').J~"IUfll1: 

2541. 

o ........ 0 ..,., 

nt-3L\'I"').J~"IUfU ~1un1n~fII,)"I).J~~'ll"l(;l. ~"IUMn~fII,)"I).J~:;'ll1(;1 2541. nt-3L\'I"').J~'1Ufll1: 

2542. 

nt-3L\'I"').J~"IUfll1 ~'1,rnfn~fII,)"I).J~:;'ll"l(;l. ~"I,rnfn~fII,)"I).J~~t)'1(;1 2542. nt~L\'I"').J~'1Ufll1: 

2543. 

nt-3L\'I"').J~1Ufll1 ~'1,rnfn~fII,)"I).J~:;'ll"l(;l. ~1,rnfn~fil,)"I).J~~'ll"l(;l 2544. nt~L\'I"').J~'1Ufll1: 

2545. 



nl~~VI"'UJW1UP\1 ~'l~nfm.'t'lp\'l'l~~~t'l'l"' . ~'lynfm:np\'l'ltJ~~t'l'l'" 2546 - 2547. 

nt~~VI"r'itJ~'lUP\1: 2547. 

nt~LVI"r'i~~'lUP\1 ~'l~nfm~nfll'l'l~~~t'l'l~ . 

nt~LVI"r'i~"''lYM . 2548. 

nt~LVI"r'itJ~'lUfII1 ~'l~ni~LL'l"'i\'t'l~. ~'lyni~LL')(Mrt'l~ 2548. nt~LVI"r'itJ~'lUP\1: 2548. 
, 
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o ., ~., ., ~ • , ... - ,., ."f 
nt~LVI"r'i~~1Ufil1 • ~'lUn¥'i~LL'l"'~t'l~ . "'Wl\'it'l11t1~'lU LL~~LL~UlJ{)U~D1n'l"''ltln'l1~'''1JUJ''''l 

1l'l'l~t~n1t'lU't'l~nt~LVlntl,.,'lYf'l1 n .fI! .2550 - 2555. nt~LVI"r'itJ~'lUP\1: 2008. 

nt~LVI"r'i~~1UP\1 ~'l~ni~LL'l"'~t'ltl . Solid Waste ManaQement in BanQkok 2005. 

nt~LVI"r'itl~'lUP\1 : 2006. 

nt~LVI~tI~'lUP\1 ~'l~ni~LL'l~i\'t'ltJ. nt~LVlntl~'lYflltnU~1U~'lyi~LL'l~~t'ltl. nt~LVI"r'i~~'lUPI'1: 
2550 . 

., .,. ,.,j. , .,j 
D11f11~~, n1~Vln~. nnJ~~D1n1. t'l1J111LL~mlJ~t/u [online]. 2550. LL~~~V1t1'l : 

http://www.customs.Qo.th/ExchanQe/main exchanQe,jsp [16 fJtlll'l~ufi 2552] 

D111vHh~'lWJiill'lP\. ~'l,rn~'ly'LfII1~D11fujt'lhHhl4l'lnLL~fi~~~1J11yHh'Y'l"'Lin [online]. 
, .,j ., .. 

2551. LL~~~VltI'l: http://www.pea.co.thlvspp/vspp.htm [16 fJ~Il'l"r'iUfi 2552] 

... " .... , .. 'I ., 0 _ r! o.,j., ~ _ 'I 
'"VI'l~tu ~'lP!1l~'l"'~. ~~lJ~~UD11tuLL~~~~fII'llJ1n~n1ffi'l~'lULnmnU ~1~n11n~ mn11 

~Iij.JU'l~~~t'l'l""t'l~ul';VI Sinvitum Carbon Capital LL~~um South Pole Carbon 

Asset Management Ltd ., ~n~n1;1mC\JC\J'lLt'ln"JIt'l~ Asian Institute of Technology 

(AIT) . ltlll'lltN, 10 fJ~Il'l~ufi 2552. 

'Jl'l~1J1 LL;~~. LLU'lVl'l~n'111itJ1¥ttJ'Jl,r;h2!;hll'ln~1®I4I'lmH~~l1~n§u,tI¥1utl1~LVlfI!LVlt/. 
~"'tI'lu"r'iufimC\JC\J'l~~'l,jtu.;jlJ1, ~'l''l~'Jl'lLVlp\tut~tln'l14''''D1~tr~~'lU fl\tu~"r'itr~~'lU 

LL~~1'~~ ~~'l~Vlmtrm."p\ tut~tl"r'i1~l4Itl~Lni\''lfiUti~. 2543. 

'Jl'lC\J~Vl6 ~~tI,rn~fJ~. ~''ltl~'1I'ln'l~'l1t~ t'l~fii"n'lrun.'l14''''n'l1ri'l'JlL1t'lun1~~n (t'l~~D11 
...Y." ., .. 

~~'l'Jlu). ntlll'l1:ttu, 23 fJ~Il'l"r'iUfi 2552. 

'Jl'l~ L~tJtlL'Jltlfl!t t'l'l14l'l16tl1~~'lIl'lP\~'Jl'l~fI!'ln11~i~LL'l"'~tltl fl\tu~~p!'ln11~PI'l~lJ1f 

~~'l~f1mtrmn1:t1J11f1!1~1JIf. l~Il'l1:tN, 25 ilu'lp\~ 2552. 

......... It .... -'" .... It ..... ..... r ., 
'Jl'l1J1 Ll4ltI~ ~'1IWI\1, 'l ~~ Ll4ltI~ ~'JltlPl1, ~U~'l"tu UUVI~U~, t'l11f'1l L~'l'l1~ LL~~ U'l"r'inlt ~n'c\'!'l1f-

.,.. _.,... %. ., , "'... J' ..J ~ ., 
1n1:t. n'lru1~L~U"ntlll'l"r'iLL~~t'lIJ111D11LL "r'i"~U'ltln'l'Jl~L VlUI4I'ln"r'iUVlj:.j~n~u\l~ j:.jt'ltJ 

LL~~ntl~\J~~t'ltln~'l~LL~~ 1 Utl1~L VlPlL VIti . 'l'l1~'l~PI')n11~i~LL'l"'~tl~L VIti 18 

(nUtI'ltlu-fiu'l'lp\~ 2547): 81 -90. 
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~ _ 'I"'" o~ "'..i' ... ... "0 ~ 
0t'lLYlYi~l.nYM Wltl ~'ti011'lLM1;;l1fil,)1~Cl"'tl'tltll'i~~ruL'ti'lL~U. ')Yltl1UYiUfiu1'U'U1 

~~1Uru~~, fl1'111~'ti1~fII')m1~i'lLL,)C;)~fl~ I'lru;;~fII,)011~fII1fl~f '~1~'101nr 

~~1~YltJ1itl . 2547. 
, 
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111fU.,ItJ1n n 

m).l1 nUl 'a ~ 'tl!l"lJ 'tHin 'i ~ L'VI Vi ).I 'VI 1 tJ fI'i ... . 



iWW1~ n-1 1Jhnru~~~'eltJ"lI'el~n~~LV1Yi'-J~1'\J~~ (r;iw1''\J) 11 2542 - 2551 

m'-J1ru~~~~tJ~ri1{(;l m'-J1ru~~~~tJ~ri1{(;I t(;ltJm~tI~n~tJ ru ~'\JJri1{(;I'J~~'tltJr;h~1 (r;iw1''\J) 
" 

L~'el'\J ;tJ t(;ltJm~,rn~tJ (r;iw ~'\JJri1{(;l~~~'eltJ~'\J'el~ ~'\JJri1{(;l'J~ ~'eltJt'l1tJ 
~'\JJri1{(;l'-J~~'tltJ~'el'\J'\J' " " 

1''\J) " " . t~~ LL "lI'-J 

2542 - 3,514.69 2,931.04 2,343.29 

2543 - 3,577.57 2,928.02 2,412.45 

2544 - 3,588.94 3,178.54 2,337.27 

2545 - 3,533.64 3,432.54 2,404.40 

2546 - 3,539.78 3,415.72 2,377.47 

2547 - 3,581.67 3,528.99 . 2,112.69 

2548 1,018.57 1,924.94 3,305.90 2,230.80 

2549 1,044.27 2,281 .95 3,315.32 1,821.49 

2550 1,101.04 2,223.02 3,314.21 1,990.69 

AI 
2551 (9 Lt11'el'\J) 1,080.04 2,275.89 3,344.34 2,098.70 

- - ------

, 
t ... 0 IV .... 

LL~~~V1'-J1 : t'l1'\Jmm~n~';I1~t'l:::'el1!Jl nl~LV1Yi~~1'\JM, 2544 - 2551 

~~m~1ru~~~~tJ 
" 

(r;iw1''\J) 

8,789.02 

8,918.04 

9,1 04.75 

9,370.58 

9,332.97 

9,223.35 

8,480.21 

8,463.03 

8,628.96 

8,798.97 

co 
co 
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~1~1..:J ,-1 ;rf.l'J~~1~1·~1h:::'ll1n~'l~1h:::LYlf'lLYltJU~:::~1~'l~1.h:::'ll1n~m~Yl:::djtJ~"IIf.l..:J 

n~..:JLYl~~~1~fII~'l~;j 2533 _ 2550 

~1~'l~U~:::'ll1n~ 
~1~'l~tJ ~:::'ll1n~ 'l ~ 

LUf.lfL;~1Jf~1~'l~tJ~:::'ll'1n~ 

;j tJ~:::L Ylf'lLYltJ (~1~fII~) . 
nt..:JLYlVl~~1~fII~ nt..:JL YlVl~~1~fII~ 

~1~Yl:::LijtJ~ (i\'1~fII~) 
... 

~1~Yl:::LtJtJ~ (%) 
(1 ) 

(2) (3) = (2) / (1) x 100 

2533 55.84 5.55 9.93 

2534 56.57 5.62 9.94 

2535 57.29 5.56 9.71 

2536 58.01 5.57 9.61 

2537 58.71 5.58 9.51 

2538 59.40 5.57 9.38 

2539 60.00 5.58 9.31 

2540 60.60 5.60 9.25 , 

2541 61.20 5.65 9.23 

2542 61 .81 5.66 9.16 

2543 62.41 5.68 9.10 

2544 62.91 5.73 9.10 

2545 63.43 5.78 9.12 

2546 63.96 5.84 9.14 

2547 64.49 5.63 8.74 

2548 65.03 5.66 8.70 

2549 65.47 5.70 8.70 

2550 65.94 5.72 8.67 

2551 63.36 
, 

2552 63.82 
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IW111-.:J ~-1 (~'el) ;r'el'-J~~T\.!'d'l.!,j1:::"l!1mL'I.!,j1:::L'Vlfll1'VlmL~:::~1'1.!'d'l.!lh:::"l!1mm'-J'Vl:::Lih1'1.!~'el-.:J .. 
nNL'Vl'Vl'-JVl1'1.!ML'I.!U2533 - 2550 • 

~1'1.!'d'l.!,j1:::"l!1m L,j'elii~'I.!~~1'1.!'d'l.!,j1:::"l!1n1 
~1'1.!'d'l.!,j1:::"l!1mL'I.! 

m-.:JL'Vl'Vl'-JVl1'1.!1"l1 n1-.:JL 'Vl'Vl'-JVl1'1.!1")~ 
11 lh:::L'Vlfll1'VltJ (~1'1.!1"l'l.!) • • 

(;11'-J'Vl:::LtJtJ'I.! (~1'1.!1")'I.!) 
col 

m'-J'Vl:::L'lJtJ'I.! (%) 
(1 ) 

(2) (3) = (2) / (1) x 100 

2553 64.37 

2554 64.51 

2555 64.61 

2556 66.29 

2557 66.81 

, 
LLVlfl~l1'-J1 : (1) ~1'1!m1'1.!I"lW:::n11'-Jm1~oo.J'I.!1m1Lfllm~ii"'lLL~:::~-.:JI"l'-JLL'\.i-.:J"l!1~ 

0... cv _ 

~1'1.!n'l.!1tJn1S'-J'I.!(;11 , 2551 

(2) ~1'1!n'lJ1-Vl11m1'Vl:::LtJtJ'I.! m'-JmrunM'el-.:J n1:::'Vl1'd-.:J'-JVl11?l1'VltJ, 2551 



Wl111-:1 "11-2 im1m1Lii(;)l.J"HJ'elmL~::;~1'\.!'J'Wtl1::;"ll1mml.J'Vl::;Lih:J'W"lI'el-:lm::;'Vl1(Nl.JVl1(;)L'VltJ"lI'el-:lnNL'Vlyjl.JVl1'WML'WU 2542 - 2550 
'II , 

.... ... 
iWl11m1Ln~~~~'eltJ ~1'W'J'Wtl~::;"ll1n~ ~l.J1nJl.J~~'eltJ~1ntl~::;"ll1n~ 'el1n~1m~Ln~~fi 

tl ~'eltJ (nn.lPlwt)'W) (nn.lPlWt)'W) Pi1~H' WI1l.J'Vl::;LiltJ'W (R'W) 

(1 ) (2) (3) 

2542 1.54 1.54 5,662,499 

2543 1.50 1.50 5,680,380 

2544 1.50 1.50 5,726,203 

2545 1.50 1.50 5,782,159 

2546 1.50 1.50 5,844,607 

2547 1.33 1.33 5,634,132 

2548 0.80 - 1.00 0.90 5,658,953 

2549 0.90 0.90 5,695,956 

2550 0.90 - 1.00 0.95 5,716,248 

LLVI~-:I~l.J1 : (1) LL~::; (2) ~(;)LLtl~-:ll.J1~1n~1,rnfm~nm1l.J~::;m(;) n'-:lL'V1yjl.JVl1'WPl~, 2543 - 2550. 

(3) ~1n~1,rnmru1m~-:l1'W'Vl::;LiltJ'W ml.JmrunPlffi-:l m:::'V11'J-:Il.JVl1(;)L'V1tJ, 2551 

'II 

... .... 
WI1l.J'V1::;L'l.JtJ'W (nn.l'J'W) 

(4) = (2) x (3) 

8,720,248.46 

8,520,570.00 

8,589,304.50 

8,673,238.50 

8,766,910.50 

7,493,395.56 

5,093,057.70 

5,126,360.40 

5,430,435.60 

~l.J1nJl.J~~'eltJ~1ntl~::;"ll1n~ 
'II 

... .... .... 
WI1l.J'V1::;L'l.JtJ'W (InW'J'W) 

(5) 

8,720.25 

8,520.57 

8,589.30 

8,673.24 

8,766.91 

7,493.40 

5,093.06 

5,126.36 

5,430.44 
- -

CD 
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1Wlr1~ ~-3 9'l'IJ'J1J~::"l!1m'LL~~~'fl~n~~L'V1r-nJW1'IJ1"l~1'IJ11 2542 - 2550 • 

mlJ'lNlJg:j~'fltJ"'1'ln .. 
11 th'::"l!1 n~rn'llJ'V1::LiJ tJ'IJ 

(rnwtj'IJ) (1) 

2542 8,720.25 

2543 8,520.57 

2544 8,589.30 

2545 8,673.24 

2546 8,766.91 

2547 7,493.40 

2548 5,093.06 

2549 5,126.36 

2550 5,430.44 

, 
,,",, 

LL~g:j~'V1lJ'l : (1) LLg:j:: (5) "'11nlWlr1~ ~-1 

mlJ'lN'olg:j~'fltJ~ mlJ'lru'olg:j~'fltJ"'1'ln 
.. J' ~ 

1J~::"l!1n~LL~~ (rnwtj'IJ) Ln~"lI'IJ'V1~~lJ~ 

(rnwtj'IJ) (2) (3) = (2) - (1) 

8,789.02 68.77 

8,918.04 397.47 

9,104.75 515.45 

9,370.58 697.34 

9,332.97 566.06 

9,223.35 1,729.95 

8,480.21 3,387.15 

8,463.03 3,336.67 

8,628.96 3,198.52 

(2) "'11n~'l,rnfm~t'lI"l'J'llJ~::'fl'l~ n~~L'V1'YllJ~1'IJ1"l'1, 2543 - 2550. 

mlJ'lrulJg:j~'fltJ"'1'ln 't1lJl~'lm'1Ln~'olg:j~'fltJ .. 
1J~::"l!'ln~LL~~ (nn.ltj'IJ) (nn.ll"lwtj'IJ) 

(4) = (3) x 1000 (5) 

68,771.54 1.54 

397,470.00 1.50 

515,445.50 1.50 

697,341.50 1.50 

566,059.50 1.50 

1,729,954.44 1.33 

3,387,152.30 0.90 

3,336,669.60 0.90 

3,198,524.40 0.95 
--- -----

9'1 'IJ'J 'IJ 1J ~::"l!'l mLL~~ 

(1"l'IJ) 

(6) = (4) / (5) 

44,656.84 

264,980.00 

343,630.33 

464,894.33 

377,373.00 

1,300,717.62 

3,763,502.56 

3,707,410.67 

3,366,867.79 
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111fHJ1J'Jn fI 

'il~ f'ltJ~n'iltJ ~~ eJ'iltl"ll'il~ n~~ L 'Vl~ ~"'11J f1~ 
OJ • 



[;1111~ fOl-1 'fl~r1U1:;ml'lJV1'NmrJJ11~·1I'a~"1I'fl~'-l~~'flrJ~l.J"Il'-!"1I'fl~nt~LV1~l.J~1,-!fOl11'-!tJ 2536 - 2541 

il~ RtJ~n'!l\Jfl1~ il~ R tJ ~nil \Jfl1~n1!/Il1"'!I'il~ Jlll d il!/'!Iil~n f ~ L fI" Jl ~1 U Plf .. • 
n1!/111"'!Iil~ Jlll dil!/ 2536 2537 2538 2539 2540 .. ... ... .. 

1II1filUflf!l 

LI'IH'tl1"nr 15.76 14.72 20.72 28.74 44.28 

nr:::!111H 15.40 13.99 14.48 11 .25 11 .39 

YH'l1~~nLLfl:::LrlJ.J 16.02 20.66 18.72 19.06 17.43 

" -~1Ufl:::~\lYl'fl 4.50 3.49 1.95 7.34 6.17 

\lll!\l LLfl:::U1\l 2.17 0.15 0.82 2.36 0.62 

'hl LLfl:::L1Jl~ 4.24 5.89 5.39 2.98 5.77 

nr:::~nLLfl:::Ltlfl't)nWfltJ 1.21 0.62 0.78 0.40 -
-. 

32.92 32.73 30.22 17.93 7.57 't)u1 

T'lJ.J~1i~unM: fT~,' , , -'. 9~.22 92.25. 93.08 . 90.06 . '" ; . 93.23 '·;' 
, . ':.~.', '" ~ T ~, ... ..... 

1II1f'ilUUflf!! 

" 4.65 4.64 3.86 6.72 4.47 LLn'l 

Lflvt::: 2.52 2.00 1.28 2.76 2.30 

MULLfl:::L'nT1nn 0.61 1.11 1.77 0.46 -
, .. .... ~ -..;, .. ". " 

T'lJ.J~1 tilUUYlTtJ <. 
~. 7.78 7.75 6.91 9.94 6.77 

: ~' , " , 

t'l'l1J.JvtU1 LUlu (kg .!L) - 0.35 0.35 0.35 0.32 

LL~~~~l.J1 : ~1rJ~~rJ n'fl~~"Il1m 1LL~'-!~1'-! ~1,rnfm~nfOl'J1l.J~:;ml?) n1~LV1~~~1,-!fOl1, 2548: 38 • 

2541 

35.54 

11.58 

19.80 

3.71 

0.82 

14.51 

-

7.87 

.;'93':83 . 

4.17 

2.00 

-

6.17 

0.42 

CD 
~ 
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fWl~1,:j rl-2 'fl,:jrl1.h::n'fl'lJ"r11,:jmtJJl1Yl"ll'fl,:j"ll'fl,:j:J~~'fltJ".n:J".n'\.l"ll'fl,:jm,:j~"r1Yl:J~1'\.lrl~1'\.lil2542 - 2549 
~. . 

'iI~A'll~n'il\J'VI1~ 

n1!11l1"~'ilU~'ileJ'f)!I 

'i!I~AtI~n'il\J'VI1~n1!1Il1"~'i!I~~'ileJ'i!I!I~'iI~nf~L""~~1Uftf 

.. ... ... ~ 
1I1f'ilU'VIf!! 

U·I~'1l1,..n1 

m::"'1~ 

YH'l1el~n Ufl::tvJ)J 

" -~1LLfl::MYl'1l 

'\..!U-l LLfl::tm 

hlLLfl::lul~ 

m::"JnUfl::L1j~'1ln'\..!'1lU 
.! 
'1lU1 

2542 2543 2544 2545 

35.41 46.88 46.92 34.16 

9.57 8.66 8.58 13.58 

25.84 19.47 19.41 20.76 

11.01 6.43 4.00 4.58 

2.15 0.11 0.78 2.19 

7.89 6.77 7.52 6.59 

0.00 0.35 1.29 1.74 

5.50 6.76 6.56 8.57 

,'. - "".. 'I ' - . ,." "., "" ';, ," "" "'., .' r:l)J~11'1lUmtJ · "'. .: . ' 97,.;37};i~'~:;. :~~A3>:";;'i~;;~~5 .06 ',?: · 1 ~' 92.17 
... ... ~ 

1I1f'ilUU'VIf!l 

" um 1,67 2.57 2.30 5.07 

tfl'\..!:: 0.96 1.49 1.64 2.18 

i1ULLfl::L'II11iJn 0.00 0.51 1.00 0.58 

' 1'l)Jel11't1iluYJrtr ...• ' );:··:;~.63 !' ":~I" "f~I4~~W',.:.,Z~lii '¥";'i- 4·94~~,.'; 1 .::, 7.83 , 

rl,)1:J~'\.l1LL~'\.l (kg.IL) I 0.34 0.38 0.34 0.39 

, 

.. . 
2546 2547 2548 2549 2550 

30.59 34.74 44.32 44.99 

13.41 10.40 9.65 11 .79 

23.18 25.08 28.21 26.47 

8.10 4.77 4.58 5.20 

0.58 0.22 0.83 1.03 

8.53 6.17 5.11 6.07 

0.92 0.84 0.45 0.92 

10.13 13.60 1.10 0.00 

95:44 95.82 94"25 - 'd& 4'l~< ,';; ' ~;\';" ,' I ' 
. 1 . • . _ ,;:l._:,:" ~'y:, .... " ci- _, :; 

2 .55 2.97 3.16 1.65 

1.33 0,87 2.06 1.62 

0.68 0.34 0.53 0.26 

.':'4:56" . 4 18"';?'!'" '5 '7' 5"~'" ,;. ,' "'3" 5""3':' /. '.' ""-,~,~;~-~."r ~ ._ . ,'~ . ..:r..,' .r, ,:~,' t' _~ ,~ .,.~. _ rt;' "~; ~,...;1:·;,~;;' 
"p-, ••• ~~-(\~- -'" '--', ~,-.~ :?:'~.'.~[ 

0.37 0.39 0.33 

I ... tI 0 CLI .... 

~~~~,:j"r1:J1 : ~,)'lJ~,):J"lI'fl:J~"'l1n~1'\.lmm~nm1:J~::'fl1,", nN~"r1Yl:J~1'\.lrl~, 2542 - 2551 
'IJ • 

2551 

• f-".rJ~"'~ 

* Fi1L~i!l 

LtI'ilfL!iuIII 

39.75 

10.71 

23.55 

6.08 

0.99 

6.83 

0.81 

6.53 
,.~ 

95.25 :-'· . 

2.74 

1.52 

0.49 

4.75 

0.36 

(0 
c.n 

S.D. 

6.65 

2.00 

3.37 

2.39 

0.79 

1.10 

0.55 

4.48 

1.55 

1.09 

0.47 

0.30 

1.55 . 

0 ,03 
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IW11'l~ fl-3 'f)~P11h:;n'f)tJYI'l~Lfl;:j~'f)~~'f)~~fHJ'f)f.J"ll~"ll'IJ~'f)~m~LYllnJVI'l'IJM1'IJiJ 2536 - 2541 
"q • 

'il~~hJr.:n'il\J"1UA ii 'il~ Atlr.:n'il\J"1~ LA ii~'il~ JltI d'il!l~'il~n$'~ L "'n JI~1U A$' 
u • 

~'!l~Jltld'il!l 2536 2537 u 
2538 2539 2540 

J' 
f'l'J'l'-J"ll'IJ (%) - 48.91 49.71 49.11 55.12 

a ... L '" ~'f)..:jLL"ll..:j'VI1:;LVlf.J '" (%) - 33.95 38.89 39.26 34.25 

Llh (%) - 17.13 11.4 11.63 10.63 

fl'lf'l'J'l'-Jffi'IJ (kcaVkg.) - 1.325.15 1,451.64 1,471.91 1.210.79 

LLVI~..:j~'-J'l : ~'lf.J~9f.J n'f)..:j~".Illn11LL~'IJ..:j'l'IJ ~'l'll'nfm~nf'l'J'l'-J~:;'f)1'" nNL'VIYi~VI'l'IJM. 2548: 38 • 

j;]'l1'l~ f'l-4 'f)~r11h:;n'f)tJ'VI'l..:jLf'l;:j~'f)~"ll'f)~lJ~~'f)f.J''-J''.Il'IJ''1I'f)~nt..:jLYlYi~VI'l'IJf'l11'IJiJ 2542 - 2548 

'il~ A 1.1 r.:n 'il \J "1~ LA ii 'il~ Atlr.:n'!l\J"1~ LA ii~'!l~ JltI d'!l!l~'il~n$'~ L "'n JI~1U M 
u • 

'!I'!l~Jltld'il!l 2542 2543 2544 2545 2546 2547 2548 2549 .. 
f'l'J'l'-J~'IJ (%) 52.76 60.46 55.62 46.46 44.16 49.98 49.94 -. 
"1I'f)..:jLL~..:j~1:;LVlf.J't~ (%) 38.82 33.16 35.96 - 43.41 41.50 43.86 -

Lr.l'l (%) 8.42 6.41 10.64 - 12.23 8.52 6.20 -

fl'lf'l'J'l'-J~'f)'IJ (kcal/kg.) 1,430.34 1.129.75 1.677.73 1.946.35 1.688.35 1.567.81 1.647.60 -
----

. ..1 1.1 Ocvcv 

LLVI~~'VIlJ'l : 1'JtJr.l'-J"ll'f)lJ~Iil'ln~'l'IJn1n'l3'1fl'J'llJ~:;'f)1t9'l nNLYlYi~VI'l'IJfl1. 2542 - 2551 
" . 

2541 

57.95 

32.57 

11.42 

1.130.55 

2550 2551 

- -

- -

- -

- -
- -

" A1L'1li!l 

LtI'ilfL;UR 

51.34 

39.45 

8.74 

1.583.99 
- ---

co 
Q) 

S.D. 

5.52 

4.28 

2.36 

253.39 
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2548 

2549 

2550 

2551 

2552 

2553 

2554 

2555 

2556 

2557 

2558 

2559 

2560 

2561 

2562 

2563 

2564 

2565 

2566 

2567 

2568 

2569 

2570 

2571 

.111 fHJ'U'ln .:J 
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'lLPl11::,x~1n€!1111n1'1LnlP1a..J~cJ'fIti 1 nn.lPlW-1'U 
" 

'lLPl11::,x~1nn11Pl11P1n1mr1J'fI-l JBIC 

ma..J1run1"l!i:lL'Vl'U ma..J1run1"l!;:)L'Vl'U 
ma..J1rua..J~cJ'fIU (l'1'U) ma..J1M,j~cJ'fIU ((;]'U) 

" (tCH4 / yr) (tCH. / yr) 

702,603.10 2,414.57 702,603.10 2,414.57 

1,535,514.85 4,613.73 1,535,514.85 4,613.73 

2,346,917.15 6,160.55 2,346,917.15 6,160.55 

3,247,050.95 7,633.10 3,191,092.80 7,440.79 

4,181,461 .90 8,875.17 4,144,180.80 8,799.87 

5,115,131.90 9,838.15 5,116,329.10 9,913.73 . 
6,048,498.95 10,605.16 6,107,541.35 10,856.19 

6,980,610.40 11,228.15 7,117,813.90 11 .677.40 

7,911,353.10 11,745.50 8,147,146.75 12,411 .57 

8,842,238.15 12,189.23 9,195,543.55 13,082.17 

8.842,238.15 3,393.89 9,195,543.55 3,529.49 

8,842,238.15 3,031.83 9,195,543.55 3,152.97 

8,842,238.15 2,735.51 9,195,543.55 2.844.81 

8,842.238.15 2,487.57 9,195,543.55 2,586.96 

8,842,238.15 2,275.95 9,195,543.55 2,366.89 

8,842,238.15 2,092.22 9,195,543.55 2,175.82 

8,842,238.15 1,939.20 9,195,543.55 2,016.69 

8.842.238.15 1.786.19 9.195.543.55 1.857.56 

8.842.238.15 1.656.46 9.195.543.55 1.722.64 

8,842.238.15 1.538.88 9.195.543.55 1.600.37 

8.842.238.15 1,431 .68 9.195.543.55 1,488.89 

8,842.238.15 1.333.49 9.195.543.55 1.386.77 

8.842.238.15 1.243.23 9.195.543.55 1.292.91 

8.842.238.15 1.160.01 9.195.543.55 1.206.36 
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~Lm'1::"'linn'e1I1l1'1n11Ln{ft~~~'ElU 1 nn.!f'lwt)'W ~Lm'1::"'linnn11f'l'1{ftn11nr'il'El-3 JBIC 

U unn run'1'l!i:J L'Vl'W ml-.nrun'1'l!i:J L'Vl'W 
m~'1ru~~~'ElU (1Pl'W) m~'1ru~~~t)U (1Pl'W) 

(tCH. / yr) 
'U 

(tCH. / yr) 

2548 2,020,895.50 6,945.03 2,020,895.50 6,945.03 

2549 3,895,831 .15 11,480.79 3,895,831 .15 11,480.79 

2550 5,832,119.65 15,055.28 5,832,119.65 15,055.28 

2551 7,745,657.70 17,682.11 7,792,180.60 17,841 .99 

2552 9,732,068.00 19,973.66 9,818,291 .95 20,226.07 

2553 11,716,905.15 21,776.68 11,884,925.60 22,242.56 

2554 13,701,092.60 23,234.24 13,992,081 .55 23,998.90 

2555 15,682,611.90 24,434.20 16,139,759.80 25,568.41 

2556 17,661,222.15 25,442.87 18,327,960.35 27,001.40 

2557 19,640,135.35 26,318.06 20,556,683.20 28,332.62 

2558 19,640,135.35 7,538.41 20,556,683.20 7,890.20 

2559 19,640,135.35 6,734.21 20,556,683.20 7,048.48 

2560 19,640,135.35 6,076.04 20,556,683.20 6,359.59 

2561 19,640,135.35 5,525.32 20,556,683.20 5,783.17 

2562 19,640,135.35 5,055.28 20,556,683.20 5,291.19 

2563 19,640,135.35 4,647.18 20,556,683.20 4,864 .05 

2564 19,640,135.35 4,287.74 20,556,683.20 4,487.84 

2565 19,640,135.35 3,967.43 20,556,683.20 4,128.02 

2566 19,640,135.35 3,679.28 20,556,683.20 3,850.98 

2567 19,640,135.35 3,418.12 20,556,683.20 3,577.63 

2568 19,640,135.35 3,180.D1 20,556,683.20 3,328.41 

2569 19,640,135.35 2,961.92 20,556,683.20 3,100.14 

2570 19,640,135.35 2,761.43 20,556,683.20 2,890.30 

2571 19,640,135.35 2,576.59 20,556,683.20 2,696.83 



111fHJ'U'ln ~ 
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(;l'l~'l..:l fiil-1 1JhJ1tlJri'l"l!=il'J1l'l'rl"ll'El..:l·MUJ~..:InflU~fl~'EltJ 'El.'rl\\~~'l~Pl'l~ fiil.~:;L:n..:lL'Vl~'l , ... 

m3-J'lrun1"l!i:iL'VlU (tCH4/ yr) Pl'l13-J",U1 LLtl\\1J'tJ-l m3-J1IJl1n1"l!i:iL'VlU (m
3
CH4 / yr) 

U 1 nLM13-J/PlW1U JBIC ....J tJ -3-J L'VlU'Vlflll'll):; nf1l 1 ii~fln13-J/PlW1U JBIC 

(1 ) (2) (tCH4 / m
3
CH4) (3) (4) = (1) / (3) (5) = (2) / (3) 

2548 2,414.57 2,414.57 0.0007168 3,368,542.73 3,368,542.73 

2549 4,613.73 4,613.73 0.0007168 6,436,565.29 6,436,565.29 

2550 6,160.55 6,160.55 0.0007168 8,594,517.96 8,594,517.96 

2551 7,633.10 7,440.79 0.0007168 10,648,854.70 10,380,570.39 

2552 8,875.17 8,799.87 0.0007168 12,381,653.25 12,276,605.68 

2553 9,838.15 9,913.73 0.0007168 13,725,102.97 13,830,539.83 

2554 10,605.16 10,856.19 0.0007168 14,795,147.75 15,145,359.67 

2555 11,228.15 11,677.40 0.0007168 15,664,277.08 16,291,013.63 

2556 11,745.50 12,411.57 0.0007168 16,386,016.56 17 ,315,241.68 

2557 12,189.23 13,082.17 0.0007168 17,005,063.51 18,250,799.19 

2558 3,393.89 3,529.49 0.0007168 4,734,772.93 4,923,959.00 

2559 3,031 .83 3,152.97 0.0007168 4,229,670.23 4,398,673.34 

2560 2,735.51 2,844.81 0.0007168 3,816,280.03 3,968,766.61 

2561 2,487.57 2,586.96 0.0007168 3,470,378.93 3,609,043.50 
-- - _ . -- --

m3-J'lf1l1n1"l!~1)1l'll'l(m3CH4 / yr) 

1 nYf'lnTlJiflUftlU 

(6) = (4) x 100/57.6 

5,848,164.46 

11,174,592.52 

14,921,038.13 

18,487,594.96 

21,495,925.78 

23,828,303.77 

25,686,020.39 

27,194,925.48 

28,447,945.41 

29,522,679.70 

8,220,091.90 

7,343,177.48 

6,625,486.16 

6,024,963.43 

JBIC (7) 

= (5) x 100 i 57.6 

5,848,164.46 

11,174,592.52 

14,921,038.13 

18,021,823.60 

21,313,551.53 

24,011,353.88 

26,294,027.20 

28,283,009.78 

30,061,183.48 

31,685,415.25 

8,548,539.93 

7,636,585.65 

6,890,219.81 

6,265,700.52 

N o 
o 
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rww'l..:l 101-1 (~'el) tfhJ'lrun'l"ll=n'JJ1'l'n~'el..:lWGl'-ll!..:In~lJ'-l~~'eltJ 'el.'n\!'-l~'l1m'-l iOl.~:;L=nW''11'l , .. 
tfhn run'l'llii LVI\! (tCH 4 1 yr) Fl'J'l~~\!'l LL\lt~1J'fl'l m~'lmn'l'lliiLVI\! (m3

CH 4 1 yr) m~11n1n1'11~,)J1'l~(m3CH. 1 yr) 
, 

i'J 1 nt~nf~/Flw1'\! JBIC ........ tJ -~LVI\!VI~J1'l'J:: nln 1 nt~nf~/Flw1'\! JBIC 1 iiLflnfWrtwr)'u JBIC 

(1 ) (2) (tCH.I m
3
CH.) (3) (4)= (1)/(3) (5) = (2) / (3) (6) = (4) x 100/57.6 (7) = (5) x 100/57.6 

2562 2,275.95 2,366.89 0.0007168 3,175,152.80 3,302,021.55 5,512,418.05 5,732,676.30 

2563 2,092.22 2,175.82 0.0007168 2,918,831.71 3,035,458.52 5,067,416.17 5,269,893.26 

2564 1,939.20 2,016.69 0.0007168 2,705,361.13 2,813,457.63 4,696,807.52 4,884,475.05 

2565 1,786.19 1,857.56 0.0007168 2,491,890.55 2,591,456.74 4,326,198.86 4,499,056.84 

2566 1,656.46 1,722.64 0.0007168 2,310,906.94 2,403,243.25 4,011,991.22 4,172,297.31 

2567 1,538.88 1,600.37 0.0007168 2,146,873.01 2,232,655.72 3,727,210.08 3,876,138.40 

2568 1,431 .68 1,488.89 0.0007168 1,997,324.09 2,077,129.17 3,467,576.54 3,606,127.03 

2569 1,333.49 1,386.77 0.0007168 1,860,341.60 1,934,674.61 3,229,759.72 3,358,810.09 

2570 1,243.23 1,292.91 0.0007168 1,734,418.85 1,803,720.24 3,011,143.83 3,131,458.75 

2571 1,160.01 1,206.36 0.0007168 1,618,322.17 1,682,984.56 2,809,587.11 2,921,848.20 

1,)~ 113,409.42 116,599.71 - 158,216,266.74 162,667,000.49 274,681,018.65 282,407,986.96 I 
-- --- ------ ---

LL'W~..:I~'-l'l : tfhJ'lrun1'l!~LVI\!"'lnJ1'lI"l~\!'Jn ..:I LL~~ Tool Methodology ~'el..:l UNFCCC L\!,r'Jif'el Tool to determine project emissions from flaring gases 

containing methane 

I\.) 
o 
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r111~'N fOj-2 ,JhJ1run1"l!;j'J1l1Yl"ll'fl-:J~~:.Jll'-:JmnJ~~cJ'fltJ 'fl. rh~~Yl-:J~~~lJ fOj .lJfil~tJ3:.J 

m:.J1 run1"l!i:i L'V11.! (tCH 4 /yr) 
, 

mJ.J1tJ11n1"l!i:iLVllJ (m
3
CH 4 I yr) fil'l1J.J'\tlU1 LL UU'1I'fl'l 

U 1 ntf'ln1J.J/flWt)U JBIC i:i LVlU~~1l1'l~tJn~ 1 ntftn1J.J/flWt)U JBIC 

(1 ) (2) (tCH 4 I m
3
CH

4
) (3) (4) = (1) I (3) (5) = (2) / (3) 

2548 6,945.03 6,945.03 0.0007168 9,688,931.63 9,688,931 .63 

2549 11,480.79 11,480.79 0.0007168 16,016,725.79 16,016,725.79 

2550 15,055.28 15,055.28 0.0007168 21 ,003,461.15 21,003,461.15 

2551 17,682.11 17,841.99 0.0007168 24,668,120.88 24,891,169.08 

2552 19,973.66 20,226.07 0.0007168 27,865,043.05 28,217,166.91 

2553 21,776.68 22,242.56 0.0007168 30,380,417.60 31,030,351.83 

2554 23,234.24 23,998.90 0.0007168 32,413,835.96 33,480,605.60 

2555 24,434.20 25,568.41 0.0007168 34,087,885.31 35,670,217.50 

2556 25,442.87 27,001.40 0.0007168 35,495,073.34 37,669,367.83 

2557 26,318.06 28,332.62 0.0007168 36,716,040.87 39,526,531 .94 

2558 7,538.41 7,890.20 0.0007168 10,516,749.71 11,007,535.48 

2559 6,734.21 7,048.48 0.0007168 9,394,826.21 9,833,255.61 

2560 6,076.04 6,359.59 0.0007168 8,476,617.64 8,872,196.53 

2561 5,525.32 5,783.17 0.0007168 7,708,308.75 8,068,031 .86 

mJ.J1tJ11n1"l!;i'l1l1Yl(m
3
CH 4 I yr) 

1 fiLf'mTJ.J/flW1'U 

(6)= (4) x 100/57.6 

16,821,061.85 

27,806,815.61 

36,464,342.27 

42,826,598.75 

48,376,810.85 

52,7 43,780.55 

56,274,020.77 

59,180,356.44 

61,623,391.22 

63,743,126.51 

18,258,246.02 

16,310,462.17 

14,716,350.07 

13,382,480.47 

JBIC 

(7) = (5) x 100 / 57.6 

16,821 ,061.85 

27,806,815.61 

36,464,342.27 

43,213,835.22 

48,988,136.99 

53,872,138.59 

58,126,051.39 

61 ,927,460.94 

65,398,208.03 

68,622,451.29 

19,110,304.64 

17,071,624.32 

15,403,118.98 

14,006,999.76 

I\.) 
o 
I\.) 
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IW111-:l iOl-2 (~'el) 1IhJ1run1"ll~,)Jl1'Yi"ll'el-:lw'llJe:r-:ln~'lJ~~~'elt.J 'el.ri1LL'tNLL~'W iOl . 'W~rollJ 

mlJ1rwn1'I1i1 L'r1'W (tCH4/ yr) 
, 

m~11111n1'l1i1L'r1'W (m3CH4 / yr) m~11111n1'I1;,)Jl1~(m3CH4 / yr) m1lJlol'l..n LL 'W'W1J'el..:J 
, 

tJ 1 ntftn1~/~w1''W JBIC .oj.oj 1..1 -
~ L'V1'W'V1£'lJl1,)~ nl1l 1 ntftn1~/~W1''W (4) JBIC 1 nLfln1J.J/f'lW-1U JBIC 

(1 ) (2) (tCH4 / m3CH4) (3) = (1) / (3) (5) = (2) / (3) (6) = (4) x 100/57.6 (7) = (5) x 100/57.6 

2562 5,055.28 5,291.19 0.0007168 7,052,562.31 7,381,684.47 12,244,031.80 12,815,424.43 

2563 4,647.18 4,864.05 0.0007168 6,483,228.37 6,785,781.38 11,255,604.81 11,780,870.46 

2564 4,287.74 4,487.84 0.0007168 5,981,783.46 6,260,934.84 10,385,040.72 10,869,678.55 . 

2565 3,967.43 4,128.02 0.0007168 5,534,917.76 5,758,957.14 9,609,232.22 9,998,189.47 : 

2566 3,679.28 3,850.98 0.0007168 5,132,924.11 5,372,462.93 8,911,326.57 9,327 ,1 92.59 

2567 3,418.12 3,577.63 0.0007168 4,768,577.94 4,991,113.95 8,278,781.14 8,665,128.38 

2568 3,180.01 3,328.41 0.0007168 4,436,400.54 4,643,433.12 7,702,084.27 8,061,515.83 

2569 2,961.92 3,100.14 0.0007168 4,132,142.86 4,324,978.08 7,1 73,859.13 7,508,642.50 

2570 2,761.43 2,890.30 0.0007168 3,852,442.07 4,032,223.91 6,688,267.48 7,000,388.72 

2571 2,576.59 2,696.83 0.0007168 3,594,573.77 3,762,321.30 6,240,579.46 6,531,807.81 

1,)~ 254,751.86 263,989.87 - 355,401,591.07 368,289,439.84 617,016,651.16 639,391,388.61 
----

LL~~-:l~lJ1 : ,lh.nrun1'l!;:jL'r1'WiOl1nJl1~!:J'W(m -:l LL~~ Tool Methodology "lI'el-:l UNFCCC Lui');]'el Tool to determine project emissions from flaring gases 

containing methane 
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111 fHnJ'l n 'il 

n1'iriTIJ'lCU,../'hn cuih'll f'l1~1.J~1'1J1~'el'el n 1'l1 ~ L Yi!ll.J Lyh"l. 'IJn'iruAmn ~1~ 1 

j;11:n~ il-1 tI'hnn .. !fi1'l1f111f1J'el~1(.Jl'el'eln1"ll",~ufl'eltJl~m'ru~1~~'el-l~~PJCJ-lmnJ'el . 'Yi'\uJ~l1f111lJ 

"I . il~L;-lL 'Vl11 

f)LFll1~lf"llmrlJll1m1Ln(;l2;l~cJ'eltJ 1 nn'/FlW1'U f)LFl11~lfr.nnm1F11(;lm1cU1J'el,:j JBIC 

tJ m~1 rufh"lli:l L'Vl'U m~1 runl"lli:l L'Vl'U m~lrunl"lli:l L'Vl'U m~lrunl"l!i:l L'Vl'U 

(tCH4 / yr) (tC02e / yr) (tCH 4 / yr) (tC02e / yr) 

2552 8,875.17 186,378.55 8,799.87 184,797.29 

2553 9,838.15 206,601.23 9,913.73 208,188.35 

2554 10,605.16 222,708.40 10,856.19 227,980.07 

2555 11,228.15 235,791.23 11,677.40 245,225.37 

2556 11,745.50 246,655.43 12,411.57 260,642.87 

2557 12,189.23 255,973.82 13,082.17 274,725.63 

2558 3,393.89 71,271.59 3,529.49 74,119.37 

2559 3,031.83 63,668.38 3,152.97 66,212.35 

2560 2,735.51 57,445.70 2,844.81 59,741.05 

2561 2,487.57 52,238.92 2,586.96 54,326.21 

2562 2,275.95 47,794.94 2,366.89 49,704.67 

2563 2,092.22 43,936.59 2,175.82 45,692.15 

2564 1,939.20 40,723.26 2,016.69 42,350.42 

2565 1,786.19 37,509.93 1,857.56 39,008.68 

2566 1,656.46 34,785.62 1,722.64 36,175.54 

2567 1,538.88 32,316.45 1,600.37 33,607.72 

2568 1,431 .68 30,065.32 1,488.89 31,266.61 

2569 1,333.49 28,003.35 1,386.77 29,122.27 

2570 1,243.23 26,107.86 1,292.91 27,151.04 

2571 1,160.01 24,360.28 1,206.36 25,333.63 

1,)~ 92,587.47 1,944,336.85 95,970.06 2,015,371.29 
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.~ "" .. ~ ~ .. .J. 1 , 'I.... :f 0 

1Wl1'N ~-2 uUJ'lNn"l'll1"l'l1'lJ'tl'l..\bc;)'tl'tln b'llC;)'VIu~'tlfJ b'\.JmN3'l'\.J"lI'tl..:j~~lJ~ ,mfl'lJ tl .n"lu.'Yi..:jI.U~'\.J 

1Oj.'\.J1"l1tl~lJ 

'lLI"l11~,xIOj'ln'il11l1'lm1I.nc;)~~~'tlfJ 1 nn.lf'lW1U 1Lf'l1'l~,x1Oj1nn11f'11c;)m1CU'll'tl-3 JBIC 

tJ mlJ1Nrh'llilL'VIu mlJ1run1'llilL'VIU uW1run1'llij L'VIU mlJ1 run'l'llij L'VIU 

(tCH. / yr) (tC02e / yr) (tCH. / yr) (tC02e / yr) 

2552 19,973.66 419,446.92 20,226.07 424,747.37 

2553 21,776.68 457,310.35 22,242.56 467,093.68 

2554 23,234.24 487,918.99 23,998.90 503,976.86 

2555 24,434.20 513,118.12 25,568.41 536,936.65 

2556 25,442.87 534,300.24 27,001.40 567,029.46 

2557 26,318.06 552,679.22 28,332.62 594,984.98 

2558 7,538.41 158,306.53 7,890.20 165,694.23 

2559 6,734.21 141,418.44 7,048.48 148,018.03 

2560 6,076.04 127,596.83 6,359.59 133,551.40 

2561 5,525.32 116,031.63 5,783.17 121,446.47 

2562 5,055.28 106,160.81 5,291.19 111,115.02 

2563 4,647.18 97,590.74 4,864.05 102,145.01 

2564 4,287.74 90,042.59 4,487.84 94,244.60 

2565 3,967.43 83,316.01 4,128.02 86,688.43 

2566 3,679.28 77,264.88 3,850.98 80,870.61 

2567 3,418.12 71,780.45 3,577.63 75,130.24 

2568 3,180.01 66,780.25 3,328.41 69,896.67 

2569 2,961.92 62,200.32 3,100.14 65,103.03 

2570 2,761.43 57,990.04 2,890.30 60,696.26 

2571 2,576.59 54,108.40 2,696.83 56,633.47 

1'llJ 203,588.66 4,275,361.76 212,666.78 4,466,002.4 7 
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1W111-3 11-3 tJhJ1run1"lll'nf1J'el'l.!1~'el'eln1"llr;)~tl~tltJ1.'.mnil~ 1 ~tl1!::~VlfiJ11Ym111'JUnl-Jn1"ll 

70% 1!'el-3Vtfll-J~-3nflU tl.Yi'l.!l-J~111'l1l-J r.t.11!::L;-3LVl11 • 

~LFl11::;,rr.t1ntfltJ1'11n11Ln~~flcJflU 1 nn.lFlUl1'u rjLPl11::;oJr.t1nn11Fl1~n11C\r'1l'f)~ JBIC 

tJ mJ.J1 tJ11n1"llih Vl'U PE flared,y mJ.J1 mn1"llil LVlU PE flared,y 

(m
3
CH. / yr) (tC02e / yr) (m

3
CH. /yr) (tC02e / yr) 

2552 15,047,148.04 65,159.69 14,919,486.07 64,606.87 

2553 16,679,812.64 72,229.73 16,807,947.71 72,784.60 

2554 17,980,214.28 77,860.94 18,405,819.04 79,703.97 

2555 19,036,447.84 82,434.82 19,798,106.84 85,733.09 

2556 19,913,561.79 86,233.05 21,042,828.43 91,123.19 

2557 20,665,875.79 89,490.85 22,179,790.68 96,046.66 

2558 5,754,064.33 24,917.22 5,983,977.95 25,912.83 

2559 5,140,224.23 22,259.06 5,345,609.96 23,148.46 

2560 4,637,840.31 20,083.56 4,823,153.86 20,886.03 

2561 4,217,474.40 18,263.22 4,385,990.36 18,992.95 

2562 3,858,692.63 16,709.56 4,012,873.41 H,377.22 

2563 3,547,191.32 15,360.64 3,688,925.28 15,974.40 

2564 3,287,765.26 14,237.23 3,419,132.54 14,806.10 

2565 3,028,339.20 13,113.82 3,149,339.79 13,637.80 

2566 2,808,393.85 12,161.38 2,920,608.12 12,647.31 

2567 2,609,047.06 11,298.13 2,713,296.88 11,749.57 

2568 2,427,303.58 10,511.12 2,524,288.92 10,931 .10 

2569 2,260,831.80 9,790.23 2,351,167.06 10,181.42 

2570 2,107,800.68 9,127.55 2,192,021.12 9,492.26 

2571 1,966,710.97 8,516.58 2,045,293.74 8,856.87 

1'll-J 156,974,740.00 679,758.39 162,709,657.78 704,592.70 

, 
Lm~~Yll-J1 : ml-J1run1"llilLVl'l.!r.t1nJ111'lt.J'I.!'ln r.t LLfl!:: Tool Methodology 'lItl-3 UNFCCC 1.'I.! 

,r'l.;J'el Tool to determine project emissions from flaring gases containing 

methane 
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1W)~1~ ~-4 ml-J1Nn1"l!~1f1J'tl'\.!1~'tl'tlnh~tlri'tlfit'\.!n~ru~ 1 ~tl~:;~'Vlfi[l1'rm1~~'J1Jnl-Jn1"l! 

70% ''tl~~~l-Jl1~nfl1J 'tl.ri1LL'''NLL~'\.! ~ . '\.!~~tl~l-J 

fjLfI~1~"''''l1n~I1I~1m~Ln~~fl~'flfi 1 nn.lflwt)'U ~LflT1:;"''''l1nm1f11~n11nrll'fl'l JBIC 

tJ U1l-J1U111hni:!L'Vl'U PE flared,y U1J.J1111 1n1"l!i:! L'VlU PE flared,y 

(m3CH4 / yr) (tC02e / yr) (m3CH4 / yr) (tC02e / yr) 

2552 33,863,767.59 146,642.58 34,291,695.89 148,495.66 

2553 36,920,646.38 159,879.99 37,710,497.01 163,300.33 

2554 39,391,814.54 170,581 .05 40,688,235.97 176,195.04 

2555 41,426,249.51 179,390.91 43,349,222.66 187,718.09 

2556 43,136,373.85 186,796.37 45,778,745.62 198,238.82 

2557 44,620,188.56 193,221.84 48,035,715.90 208,012.33 

2558 12,780,772.21 55,345.45 13,377,213.25 57,928.26 

2559 11,417,323.52 49,441 .21 11,950,137.02 51,748.49 

2560 10,301,445.05 44,609.05 10,782,183.29 46,690.82 

2561 9,367,736.33 40,565.75 9,804,899.83 42,458.82 

2562 8,570,822.26 37,114.81 8,970,797.10 38,846.85 

2563 7,878,923.37 34,118.64 8,246,609.32 35,710.85 

2564 7,269,528.51 31,479.73 7,608,774.98 32,948.80 

2565 6,726,462.55 29,128.06 6,998,732.63 30,307.09 

2566 6,237,928.60 27,012.53 6,529,034.81 28,273.12 

2567 5,795,146.80 25,095.12 6,065,589.86 26,266.24 

2568 5,391,458.99 23,347.00 5,643,061.08 24,436.53 

2569 5,021,701.39 21,745.82 5,256,049.75 22,760.63 

2570 4,681,787.24 20,273.86 4,900,272.11 21,219.98 

2571 4,368,405.62 18,916.80 4,572,265.46 19,799.59 

1'JJ.J 345,168,482.87 1,494,706.55 360,559,733.56 1,561,356.33 

, 
LL~~~~l-J1 : m)'J1Nn1"l!~L'Vl'\.!"'l1nfl1~tJ'\.!'Jn ~ LLfl:; Tool Methodology ''tl~ UNFCCC b'l.! 

i'J';)'fl Tool to determine project emissions from flaring gases containing 

methane 



• I':!: .. .,. 1. 1. .,..,J.t', ... ...J ...J. t ~... .. ~ ... 
I?l'W1~ ~-5 1J~'-I1rum"l!1"l1m'flU {;)'fl'fln "l!{;)'Vl1J~'fltl bun~ru'Vl 2 'Vl1J1~\'l'Vlfi!11Ylm~r.J'lJ~,)'-Im"l!70% ~fl~~q2J~~n~'lJ fl.YlU2J~1~1"l1'-1 ".~~L·ML'Vl~ 

fjLPI~1~tf"'1n'il(;l~m1Ln{;)a.!~tJ'fltJ 1 nn.lPlw.ru 

n m2J1(;l1n1"l!iJ L'VlU m2J1run1~ LL~'tvJvh~ 
Equivalent tons of 

(m
3
CH 4 / yr) ~~(;l't~ (MWh / yr) 

Carbon dioxide 

(tC02e / yr) 

2552 15,047,148.04 18,056.58 58,122.21 

2553 16,679,812.64 20,015.78 64,428.66 

2554 17,980,214.28 21,576.26 69,451.68 

2555 19,036,447.84 22,843.74 73,531.57 

2556 19,913,561.79 23,896.27 76,919.57 

2557 20,665,875.79 24,799.05 79,825.52 

2558 5,754,064.33 6,904.88 22,226.07 

2559 5,140,224.23 6,168.27 19,855.00 

2560 4,637,840.31 5,565.41 17,914.46 

2561 4,217,474.40 5,060.97 16,290.72 

2562 3,858,692.63 4,630.43 14,904.87 

2563 3,547,191.32 4,256.63 13,701.64 

fjLPl11~tf'"l1nm~PI1{;)m~n.r1J'fl~ JBIC 

m2J1(;l1n1"l!iJLVltA(m3CH4 m2J1run1~LL~'tvJvh~ 

/ yr) ~~(;l1~ (MWh / yr) 

14,919,486.07 17,903.38 

16,807,947.71 20,169.54 

18,405,819.04 22,086.98 

19,798,106.84 23,757.73 

21,042,828.43 25,251.39 

22,179,790.68 26,615.75 

5,983,977.95 7,180.77 

5,345,609.96 6,414.73 

4,823,153.86 5,787.78 

4,385,990.36 5,263.19 

4,012,873.41 4,815.45 

3,688,925.28 4,426.71 

Equivalent tons of 

Carbon dioxide 

(tC029 / yr) 

57,629.09 

64,923.60 

71,095.66 

76,473.61 

81,281.56 

85,673.27 

23,114.15 

20,648.34 

18,630.27 

16,941 .65 

15,500.42 

14,249.11 

N o 
CX> 

-

208



IWI~'N ~-5 ((;]'t1) m2.J'lrun'l"llIi1'lf'!J't1'W1j;)'t1't1n1"ll~ybJ~'t1tJ1'1.m~til~ 2 ~1l~~~'VlfiJl'l.,.m'l~~'J'!Jr.l2.Jn'l"1l70% 'n't1\l~~2.J~,m~'!J 't1."ti'W2.J~'l~Ii1'l2.J ~.~~L:n\lL'Vl~ • 

~ LPI~~,x~'ln'ilf'1rlm1Lnl1ll;l~~'EltJ 1 nn.lPl'W!t)'W ~LF\rl~,x~'lnm1P1'll1lm1CU1J't1\l JBIC 

n tBa.!'lf'11n'l'lli:iLVlu tBa.!'ln.m1~LL£'llv.JYh~ 
Equivalent tons of 

U1a.J'lf'11r;"'ili:iLVlU(m
3
CH

4 tBa.!'lrun1~LL£'llrJYh~ 
Equivalent tons of 

(m
3
CH 4 / yr) ~flf'11~ (MWh / yr) 

Carbon dioxide 
~flf'11~ (MWh / yr) 

Carbon dioxide 
/ yr) 

(tC02e / yr) (tC02e / yr) 

2564 3,287,765.26 3,945.32 12,699.56 3,419,132.54 4,102.96 13,206.99 

2565 3,028,339.20 3,634.01 11,697.48 3,149,339.79 3,779.21 12,164.87 

2566 2,808,393.85 3,370.07 10,847.91 2,920,608.12 3,504.73 11,281.35 

2567 2,609,047.06 3,130.86 10,077.90 2,713,296.88 3,255.96 10,480.58 

2568 2,427,303.58 2,912.76 9,375.88 2,524,288.92 3,029.15 9,750.50 

2569 2,260,831.80 2,713.00 8,732.85 2,351,167.06 2,821.40 9,081 .79 

2570 2,107,800.68 2,529.36 8,141.74 2,192,021 .12 2,630.43 8,467.06 

2571 1,966,710.97 2,360.05 7,596.76 2,045,293.74 2,454.35 7,900.30 i 

1'la.! 156,974,740.00 188,369.69 606,342.05 162,709,657.78 195,251.59 628,494.16
1 

LL~~\l~2.J'l : m2.J'lrun'l"ll~L'Vl'W~'lnJl'lIi1~'W'Jn ~ LL~~ Tool Methodology 'n't1\l UNFCCC 1'Wi'J-if't1 Tool to calculate baseline, project and/or leakage emission 

from electricity consumption 

I\.) 
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fY .- ~ .,...J, ... ...J.J....." 0 

~1~1~ 'Yl-6 trhJ1n.!n1"l!rl1~tJ'el'\.l ~IMl'eln ~"l!c;)."tl~'eltJhm~ru." 2 ."tl~:;~"'fi111~m~~'JtJ~'J~Jn1"l!70% "lI'el~~~~tr~n~tJ 'tl.mLL~~LL~'\.l 9.'\.lMtl3~ 

~Lrl11::,x91n'fi'~T'lm1LnC;)~flcJ'fltl 1 nn.lflWt)'U ~LflT'l::,x91nm1fl1~m1nr1J'fl~ JBIC 

U Um1~1n1'!1:n'l111~ um1run1::LL~lyh~1~ 
Equivalent tons of 

un.J1~1n1'!1:n'l111~ 1R~1run1::LL~lYlyh~ 
Carbon dioxide 

(m
3
CH4 / yr) ~~~1~ (MWh / yr) (m

3
CH4 / yr) ~~~1~ (MWh / yr) 

(tC02e / yr) 

2552 33,863,767.59 40,636.52 130,804.65 34,291,695.89 41,150.04 

2553 36,920,646.38 44,304.78 142,612.38 37,710,497.01 45,252.60 

2554 39,391,814.54 47,270.18 152,157.69 40,688,235.97 48,825.88 

2555 41,426,249.51 49,711.50 160,016.05 43,349,222.66 52,019.07 

2556 43,136,373.85 51,763.65 166,621.70 45,778,745.62 54,934.49 

2557 44,620,188.56 53,544.23 172,353.19 48,035,715.90 57,642.86 

2558 12,780,772.21 15,336.93 49,367.94 13,377,213.25 16,052.66 

2559 11,417,323.52 13,700.79 44,101.38 11,950,137.02 14,340.16 

2560 10,301,445.05 12,361.73 39,791 .11 10,782,183.29 12,938.62 

2561 9,367,736.33 11,241.28 36,184.50 9,804,899.83 11,765.88 

2562 8,570,822.26 10,284.99 33,106.28 8,970,797.10 10,764.96 

2563 7,878,923.37 9,454.71 30,433.70 8,246,609.32 9,895.93 

Equivalent tons of 

Carbon dioxide 

(tC02e / yr) 

132,457.60 

145,663.31 

157,165.34 

167,443.86 

176,828.31 

185,546.25 

51,671.80 

46,159.4 7 

41,648.05 

37,873.12 

34,651.25 

31,853.95 

N 

o 

210



, . ~ .. .. 1 1....J· I' 'I .. .J.J. I ~ - .. ~ 0 • I j;J'l1'l-!l ~-6 (j;J'el) u1l.,J'lrum'llP1'l1lJ'el'W (;1'el'eln 'll(;1'V1u~'eltJ lo'Wn1ru'Vl 2 'Vlu1~~'VIfifl'l'rm'l1r.1lJ1(nJn'l'll70% "ll'el-!l~~l..J>-J-!ln~lJ 'el . mLL'Yi-!lLL~'W ~.'W1"l1u~l..J 

'lLm'l~,.rr.nn€rJl1'ln'l1Ln(;13-J~~'elEJ 1 nn.lI"lW11J 'lLl"lrl~,.rr.nnn'l11"l'l~n'l1ru'1J'el\l JBIC 
" 

i'l m3-J'lt'11n'l'll;'lfl'lYl m3-J'lrun1~LL~lYlvh~ 
Equivalent tons of 

1fm'lj;J1n'l'll~'lfl'lYl m3-J'lrun1::LL~lYlYh~ 
Equivalent tons of 

3 
Carbon dioxide 

3 ~~j;Jl~ (MWh / yr) 
Carbon dioxide 

(m CH4 /yr) ~~j;JL~ (MWh / yr) (m CH4 / yr) 
(tC02e / yr) (tC02e / yr) 

2564 7,269,528.51 8,723.43 28,079.81 7,608,774.98 9,130.53 29,390.21 

2565 6,726,462.55 8,071.76 25,982.12 6,998,732.63 8,398.48 27,033.81 

2566 6,237,928.60 7,485.51 24,095.08 6,529,034.81 7,834.84 25,219.52 

2567 5,795,146.80 6,954.18 22,384.76 6,065,589.86 7,278.71 23,429.39 

2568 5,391,458.99 6,469.75 20,825.44 5,643,061.08 6,771.67 21,797.30 

2569 5,021,701.39 6,026.04 19,397.19 5,256,049.75 6,307.26 20,302.40 

2570 4,681,787.24 5,618.14 18,084.21 4,900,272.11 5,880.33 18,928.15 

2571 4,368,405.62 5,242.09 16,873.72 4,572,265.46 5,486.72 17,661.17 

1'l3-J 345,168,482.87 414,202.18 1,333,272.90 360,559,733.56 432,671.68 1,392,724.26 

Lm~-!I~l..J'l : ml..J'lruri'l'llilL'VI'W~'lnfl'lI"l~'W'ln ~ LL~~ Tool Methodology"ll'el-!l UNFCCC 1'W~'l;r'el Tool to calculate baseline, project and/or leakage emission 

from electricity consumption 

I\) 
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rn'l~'l'l 'U-7 ,.JhnnJ Emission Reduction hmnn'V1'l'll~'em ~lh:;~'V1fillTt"m'l~~'JUr.l2-Jn'l'll70% 'iI'el'l~f12-J~'lnf1U 'el.Ylt.l2-J~'l~fOl'l2-J '"I.'U:;l:n'll'V1~ , 

~LfI11~i"'l1ntl~r1n11LnlJl3-H'l~'fltl 1 nn.lFl'U/t)u 
" 

~LFl11~i"'l1nn11F11IJln1mr1J'fl'l JBIC 

U Emission Reduction Baseline Emission Project Emission Emission Reduction Baseline Emission 

(tC02e / yr) (tC02e / yr) (tC02e / yr) (tC02e / yr) (tC02e / yr) 

2552 98,429.21 99,217.44 788.23 93,615.24 94,403.47 

2553 101,255.13 102,043.36 788.23 101,811.24 102,599.48 

2554 106,898.93 107,687.16 788.23 108,746.08 109,534.31 

2555 111,483.03 112,271.27 788.23 114,788.67 115,576.90 

2556 115,289.75 116,077.98 788.23 120,190.82 120,979.05 

2557 118,554.82 119,343.06 788.23 125,125.28 125,913.51 

2558 52,056.98 52,796.63 788.23 54,137.61 54,906.81 

2559 46,501.97 47,162.71 788.23 48,360.63 49,047.77 

2560 41,955.59 42,551 .75 788.23 43,632.60 44,252.59 

2561 38,151.44 38,693.57 788.23 39,676.44 40,240.23 

1,)~ 830,576.85 837,844.93 7,882.32 850,084.60 857,454.12 
---~---- -------- --- -- ---- --- -- ---- -- - - - --

LL~ri'l~2-J'l : r.nnn11f11wlrum~~fin111J'fl'l Methodology 'iI'el'l UNFCCC Lt.l Code ACM0001 version 8 

Project Emission 

(tC02e / yr) 

788.23 

788.23 

788.23 

788.23 

788.23 

788.23 

788.23 

788.23 

788.23 

788.23 

7,882.32
1 

N 

N 
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f1l111..:J ~-8 1fhnn.l Emission Reduction L'I.!n1ru'Yl1..:JL~'eln ~1.J1:;~'Ylfi!11'Y'1n111'"ltJr.l'-Jrh"l!70% '1I'e)..:J~~'-J~..:Jn~tJ 'e) . ihLL'Y'I..:JLL~'I.! ~.'I.!r111.JJ''-J 

~Lr111~,r~1n'fl1n11m1Ln!YI'-J~~'e)t.J 1 nn.lr1wr)'I.! 
\I 

~Lr111~,r~1nm1r11!Y1m1nr'1l'e)..:J JBIC 

U Emission Reduction Baseline Emission Project Emission Emission Reduction Baseline Emission 

(tC02e / yr) (tC02e / yr) (tC02e / yr) (tC02e / yr) (tC02e / yr) 

2552 176,099.53 176,887.76 788.23 177,956.76 178,744.99 

2553 189,366.52 190,154.75 788.23 192,794.51 193,582.74 

2554 200,091 .50 200,879.73 788.23 205,718.03 206,506.26 

2555 208,921 .04 209,709.27 788.23 217,266.83 218,055.06 

2556 216,343.06 217,131.29 788.23 227,811 .07 228,599.30 

2557 222,782.88 223,571.11 788.23 237,606.42 238,394.65 

2558 84,598.39 85,386.62 788.23 87,186.97 87,975.20 

2559 78,680.96 79,469.19 788.23 80,993.39 81,781.62 

2560 73,837.99 74,626.23 788.23 75,924.42 76,712.65 

2561 69,785.66 70,573.89 788.23 71,682.97 72,471 .20 

1'"l'-J 1,520,507.53 1,528,389.84 7,882.32 1,574,941.36 1,582,823.68 

LL~~..:J~'-J1 : ~1nm1~1ti'"lru.m~~;m1'11'e)..:J Methodology'n'el..:! UNFCCC L'I.! Code ACM0001 version 8 

Project Emission 

(tC02e / yr) 

788.23 

788.23 

788.23 

788.23 

788.23 

788.23 

788.23 

788.23 

788.23 : 

i 
788.23 i 

7,8~2.321 

tv 

W 
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111 fHJ 'U 'J n -If 

n1 '3' fi1 'U'J Wfl'J1 ~fl ~ fl1'1. 'Un1'3'~.:J'VI'U • • 



1Wl:i''l~ 'Jl-1 :i"lfOl'l~l.ln:i'nrlhu~'-J~~'M'Yl'l~'tl'lmli'! 

tJ1HVl 
Blower Wet Scrubber 

tJ1HVl L'fl£'l.Lfl.LtJflL'l'flf 11,000 100,000 

tJ1~Vl L~tJ'l1LVlfl (U1~LVlIi'!1Vltl) 
. '" 20,000 200,000 
"nn~ 

tJ1HVl £'ltl1~~'Ufl~ r.hn~ 29,000 175,000 

Gencon Engineering Co., Ltd . 30,000 75,000 
........ ...... .... .... 

tJ11!tVl tJ LI"l'fl fl'fl~-tJ£'l"l!'U fl'fl'U 

LVl1if roi1n~ 
29,000 100,000 

Gas Step Co., Ltd. - 100,000 

Siam Rajathanee (East) 
- -

CO. ,Ltd. 

...J 
25 ,000 125,000 L'tlfltl 

, ,.... " 
LLVI~~'V1'-J'l : "'l'lnm:i'n1Jn'-J~'tl'-JmL~:;m:i'~'tl1Jm'-J 

" 

1'1 m'flUm-rU (tJ1Vl) , 

Cyclone Dehumidity 

- 70,000 - 80,000 

30,000 50,000 

30,000 -

- -

- -

- -

- -

32,000 63,000 

Activated Carbon 

30,000 

20,000 

-

-

-

-

-

25,000 

Flare 

-

-

-

-

2,700,000 

17,000,000 

10,000,000 

9,900,000 

N 

CJ1 
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r\lH'r.i1£j1'IJ.n1~~lLU'IJ.Lfll~'m1~t.J~Vln~:;LL~lyHh~')£jrh'll~lnVl~l-Jlf..:jmn.J'!l'f)~'Lfll~..:jn1~ 

Bionersis Project Thailand1 ~1~')~1'IJ.L~'f)'lJ.Yl~'M'1l1flll-J 2551 iJ~l£j~:;L~£j"'~~vl'f)l1.Je 

1. ~:;tJtJntJ~,)2-Jfi1'l1 759,600 

2. ~:;tJtJh~lvlyh 1.Jj:;n'f)tJ~')£j 

Dryer 150,000 2.1 

2.2 

2.3 

2.4 

Activated Carbon 120,000 

.., -- 't •. I.':1 • .., 
Lfllffi~t.J~Vln~:;LL~ 11""1 (1 MW) ~1'IJ.,)'IJ. 2 Lfll~'f)~ 400,000 

120,000 

10,000 

EUR 

EUR 

EUR 

EUR 

EUR 

EUR 

0.019 EUR / kWh 
, 

., • I'" 
*Vll-J1mVl~ : 'f)Vl~ln1~LL~mu~£j'IJ. 1 EUR = 50 tJ1'Vl (THB) 



m~1" '-3 ,JhJ1nJ1.,.H'h~'1t.J ~1t.J1~r.l1nm~'1t.J1.,.lYh LLfl::Jl1;;~~'el"L~t.J'"l1nm~'1t.J1~Yh ''el''~fll-J~''nfltJ 'el""f\.ll-J~1~fOl1l-J '"l.~::L=n"LVl~1 • 

~LP\T1:::M~1n'fi'Ii1T1n1TLn~l.Jfl~'fl£J 1 nn.Jp\w1'w 

n ill2-J1ru1wYh~ I T1tJ1~~1mJ1£J1w I T1tJ1~~1n Adder 

mtJ (MWh) (t\'1WU1Vl) (t\'1WU1Vl) 

2552 5,886.72 10.01 14.72 

2553 5,886.72 10.01 14.72 

2554 5,886.72 10.01 14.72 

2555 5,886.72 10.01 14.72 

2556 5,886.72 10.01 14.72 

2557 5,886.72 10.01 14.72 

2558 5,523.90 9.39 13.81 

2559 4,934.62 8.39 

2560 4,452.33 7.57 

2561 4,048.78 6.88 

T'l2-J 54 ,279.94 92.28 102.11 

.... .J ... , 
f11m'lIi1'fl-3~1tJ 

(t\'1WU1Vl) 

7.42 

7.42 

7.42 

7.42 

7.42 

7.42 

6.96 

2.52 

2.27 

2.06 

58.32 

ill2-J1ru1wYh~ 
'tI1£J (MWh) 

5,886.72 

5,886.72 

5,886.72 

5,886.72 

5,886.72 

5,886.72 

5,744.62 

5,131.79 

4,630.23 

4,210.55 

55,037.50 

~Lm1:::M~1nn1Tp\1~n1Tnr'tl'fl-3 JBIC 

T1£J1~~1n'tl1£J1w I T1£J1~~1n Adder 

(t\'1WU1Vl) (t\'1WU1Vl) 

10.01 14.72 

10.01 14.72 

10.01 14 .72 

10.01 14.72 

10.01 14.72 

10.01 14.72 

9.77 14.36 

8.72 

7.87 

7.16 

93.56 102.66 

LL~~"~l-J1 : ml-J1nJ1~Yh~'1t.J~1~'JnJ'"l1mRl-J1nJnj::LL~1~.yh~~~(;l1~i"~l-J~ LLfl::ml-J1nJnj::LL~1~Yh~1-n~tfOlNmj 

.... ..1... I 

f11m'l1i1'fl-.l~1£J 

(t\'1WU1Vl) 

7.42 

7.42 

7.42 

7.42 

7.42 

7.42 

7.24 

2.62 

2.36 

2.15 

58.87 

N 

-...J 
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rW11'l-.!l "1!-4 1Jhl'lNL YHh~'1J'ltJ rltJL~~'lnm1'1J'ltJLvl.yh LL~~1l'lg~rJf'tl-.!lL~tJ~'lnn'l1'1J'ltJLvl.yh '1J'tl-.!lt.u~~l1-.!lnmJ'tl. n'lLLYi-.!lLL~t.I ~ . t.lMtJ,3l.J 

~LI"l11~l-f"l1ntfi'liIrtmTLnlfl~~~'fIEJ 1 nn.lI'1U/t)u 

n tlhmulvh~1~ I T1EJ1~"I1n'1l1EJ1V'l I T1EJ1~"I1n Adder 

'1I1tJ (MWh) (i\'1t.1lJ1Vl) (i\'1UlJ1Vl) 

2552 5,886.72 10.01 14.72 

2553 5,886.72 10.01 14.72 

2554 5,886.72 10.01 14.72 

2555 5,886.72 10.01 14.72 

2556 5,886.72 10.01 14.72 

2557 5,886.72 10.01 14.72 

2558 5,886.72 10.01 14.72 

2559 5,886.72 10.01 

2560 5,886.72 10.01 

2561 5,886.72 10.01 

T'lJ.J 58,867.20 100.07 103.02 

, 
... ..,1,1 I 

fl11:tVl iii 'fI'1 "11 tJ 

(i\'1UlJ1Vl) 

7.42 

7.42 

7.42 

7.42 

7.42 

7.42 

7.42 

3.00 

3.00 

3.00 

60.93 

tl1J.J1rulV'lYh~ 

'1I1tJ (MWh) 

5,886.72 

5,886.72 

5,886.72 

5,886.72 

5,886.72 

5,886.72 

5,886.72 

5,886.72 

5,886.72 

5,886.72 

58,867.20 

~LI'1T1~l-f"l1nn1TI'111fln1Tnr'1l'fl'l JBIC 

11tJl~"I1n'1l1EJ1V'l I T1tJl~"I1n Adder 

(i\'1WlJ'lVl ) (i\'1WlJ1Vl) 

10.01 14.72 

10.01 14.72 

10.01 14.72 

10.01 14.72 

10.01 14.72 

10.01 14.72 

10.01 14.72 

10.01 

10.01 

10.01 

100.07 103.02 

LL~~~~l.J'l : m~'lN1vl.yh~"lI'ltJ~'lt.l'lN~'lmE~'lNm~LL~1vlYh~~~[;11~~~~~c;t LL~~ml.J'lNn1~LL~1vl.yh~1-nt.lLl"lNn'l~ 

... ..J'" I 

fl11:tVl[;J'fI'I"I1tJ 

(i\'1WlJ1Vl) 

7.42 

7.42 

7.42 

7.42 

7.42 

7.42 

7.42 

3.00 

3.00 

3.00 

60.93 

N 

co 
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m11~ 'Jl-5 nrJl~'"l1nm1"n1rJ CERs L~'I6.rnith'VIruLihn'fl~vJ'<ln11'J1~LL~'l6tJ1'lJf'i'J~1'V11'lJUt1J'VI1~111'J::;t~n~'fl'16 (Levy 2% for adaptation fund) LL~::;Jni 

11rJl~'"l1nm1"n1rJ CERs "n'fl.:!'VI~lJ~.:!n~'lJ 'fl. Yi'l6lJ~111"11lJ '"l. 'tl::;L~.:!L 'YIn 

tJ 

2552 

2553 

2554 

2555 

2556 

2557 

2558 

2559 

2560 

2561 

1'Ja-J 

, 

'lLfl11::;,x'"l1nratJ'l11m1Ln~~~rJ'eltl 1 nn'/flwt)u 

m2-J1ru CERs I ntl1~'"l1nmT'll1tl 
(tC02e I yr) CERs (~1U'lJ1'Vl) 

99,429.21 37.06 

101,255.13 38.12 

106,898.93 40.25 

111,483.03 41.97 

115,289.75 43.41 

118,554.82 44.64 

52,056.98 19.60 

46,501 .97 17.51 

41,955.59 15.80 

38,151.44 14.36 

830,576.85 312.71 

Levy 2% 

(~1U'lJ1'Vl) 

0.74 

0.76 

0.80 

0.84 

0.87 

0.89 

0.39 

0.35 

0.32 

0.29 

6.25 

LL'VIfi'l~lJ1 : tIhnru CERs ~1'16'Jru'"l1ntJ'l111.:! 'tl-7 

• ...... 1I I 

1l11:1''VltJ'l'fJ'I'"l1tl 

(~1U'lJ1'Vl) 

11.12 

11.44 

12.07 

12.59 

13.02 

13.39 

5.88 

5.25 

4.74 

4.31 

93.81 

'lLm1::;,x'"l1nm1m~m1nr'!J'el'l JBIC 

tfhnru CERs I 11tl1~'"l1nm1'!J1tl Levy 2% 

(~1U'lJ1'Vl) (tC02e I yr) CERs (~1UlJ1'Vl) 

94,699.55 35.25 0.70 

101,811.24 38.33 0.77 

108,746.08 40.94 0.82 

114,788.67 43.22 0.86 

120,190.82 45.25 0.91 

125,125.28 47.11 0.94 

54,137.61 20.38 0.41 

48,360.63 18.21 0.36 

43,632.60 16.43 0.33 

39,676.44 14.94 0.30 

850,084.61 320.06 6.40 

....... '" I 

1l11:1''VltJ'l'el'l'"l1tl 

(~1UlJ1'Vl) 

10.57 

11.50 

12.28 

12.97 

13.58 

14.13 

6.11 

5.46 

4.93 

4.48 

96.02 

N 

CD 

219



11l111..:1 ']j-6 11t11~"nnm1'1l1t1 CERs L~'\J.rni~1V1f1JL.;r1mN'VJ'lJm1'l1..:1LL~'lJllf1J~'l~1V1f1Jif'1JVl1~111'l~t~n~'fl'IJ (Levy 2% for adaptation fund) LL~~lni 

11t11~1il1nm~"1Ilt1 CERs "1I'fl..:lVl~~~..:In~1J 'fl.ihLLYi..:lLL~'IJ 1il . 'lJrl~1l3~ 

'l LFlrl::,xlillnrerlnrln11Lnl1ll-J~tJ'fltl 1 nn'/Flwt)'IJ 

n ml-J1OJ CERs I T1t11~91nn1T'l11t1 

(tC02e / yr) CERs (~1U1J1Vl) 

2552 175,710.34 66.15 

2553 188,977.34 71.15 

2554 199,702.32 75.19 

2555 208,531.85 78.51 

2556 215,953.87 81.31 

2557 222,393.69 83.73 

2558 84,209.20 31 .70 

2559 78,291.77 29.48 

2560 73,448.81 27.65 

2561 69,396.47 26.13 

1'll-J 1,516,615.66 571.01 

, ..J • ~ 0 

LLVI~..:IVl~1 : u~l-Jlru CERs rll'IJ'lruIil1nl1l1rl..:l ~-8 

" 
Levy 2% 

(~1U1J1Vl) 

1.32 

1.42 

1.50 

1.57 

1.63 

1.67 

0.63 

0.59 

0.55 

0.52 

11.42 

...... 1.1 I 

f11l.;'VlIn'fl.:J91t1 

(~1U1J1Vl) 

19.85 

21.34 

22.56 

23.55 

24.39 

25.12 

9.51 

8.84 

8.30 

7.84 

171.30 

'lLFlT1::,x1il1nn1~ml1ln11nr'll'fl..:l JBIC 

ml-J1OJ CERs I rltll~1il1nn1T'lI1t1 

(tC02e / yr) CERs (~1U1J1Vl) 

177,567.57 66.85 

192,405.32 72.44 

205,328.84 77.31 

216,877.64 81.65 

227,421.88 85.62 

237,217.24 89.31 

86,797.78 32.68 

80,604.21 30.35 

75,535.23 28.44 

71,293.78 26.84 

1,571,049.49 591.50 

Levy 2% 

(~1U1J1Vl) 

1.34 

1.45 

1.55 

1.63 

1.71 

1.79 

0.65 

0.61 

0.57 

0.54 

11.83 

...... '" I 

f11l.;'VlIn'fl.:J91EJ 

(~1lJ1J1Vl) 

20.06 

21.73 

23.19 

24.50 

25.69 

26.79 

9.80 

9.10 

8.53 

8.05 

177.45 

N 
N 
o 
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U1,:j~1,) LtlqJ~1111 ~1ru~n~~~~ Ln(;ltjU~ 24 fl~M111~l-J fl .PI.2528 ~ 

n~,:jL'Vlfll-J~1U~1 ~1L~~m1P1nM1mqJ'1I1~'VlmPl1M11uru-n(;\ 111~~"I!1~'VltJ11i'11~(;\~,:jLL,)"'~'Ell-J 

fOlru:;~'VlmIi'l1~(;\fLL~:;L'VlfOlLUL~tl l-J~1~'VlmtttJfi11l-J1i'I1~(;\f Lullm1P1nM1 2549 LL~:;L';h~mt1 

!Jl'El~ttn~(Jlnli'l,)n11l-J1i'I1~tJl1l-J'\.nuru-n(Jl fl1~~"I!1~PI,)n11l-J~,:jLL,)"'~'Ell-J ,l11~,:jn1rul-J~1~'VlmtttJ 
.... 

Ll-J'El fl . PI .2550 
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