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Chompoonut Songklang. (2004). The Application of System Dynamics for Solid Waste
Management : A Case Study of Suphan Buri Municipality, Suphan Buri Province.
Master thesis, M.Sc. (Environmental Science). Bangkok: Graduate School,
Srinakharinwirot University. Advisor Committee: Dr. Warangkana Punrattanasin,

Assoc. Prof. Dr. Seriwat Saminpanya.

The research focuses on the application of System Dynamics to study the municipal
solid waste management of Suphan Buri Municipality, Suphan Buri Province. The aims of
this research are to study the process of solid waste management in terms of collection,
transportation, disposal, waste reduction activities and management costs, to study those
variables and their relationships which impact on the flow of municipal solid wastes, and to
simulate and propose the appropriate policies to administers of Suphan Buri Municipality in
order to improve the efficiency of municipal solid waste management and reduce the
management costs. Currently, the municipality have collected and transported 100% of the
solid waste generated within its responsible area. The municipality is now focusing on
supporting activities of waste reduction by recycling and reusing. In the future, there will be
more composting from organic waste hecause recycling and composting wastes are
accounted for 70% of generated wastes. A system dynamics modeling by a computer
programme, Powersim, is used to siiulate the municipal solid waste management and a
prediction period is 10 years, l.e., from 2005 to 2014. The model is comprised of related
factors on solid waste management: collection, transportation, disposal, waste reduction
activities and management costs. Factors which impact on the generated wastes are
populations and income per capita. Factor which impacts on the amounts of recycling by
community is costs for waste reduction activities. Factor which impacts on amounts of
collected waste, transported waste and disposal waste is waste reduction activities. The
amounts of colliected waste, transported waste and disposal waste tend to increase in the
future which will impact on the management costs. Eight policies have been proposed with
the models, comprising of the promotion of recycling, the promotion of composting. and the
promotion of both recycling and composting. If these policies shall be used during 2005 to
2014, the collected waste, transported waste, disposal waste and the management costs
would be decreased. Recommendations from this study include the continuous campaign
on waste reduction activities, public participation of stakeholders on waste reduction
activities, promotion of recycling market, and development of database system on municipal

solid waste management.
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6. lUsunss POWERSIM
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(Baugsto; et al. 1994: Online) nN&1{d POWERSIM 1‘1Lﬂu‘[ﬂnmwﬁﬁﬁ'agﬂﬁ‘lﬁﬁw
LuLdIaaILLLNRAIART  (Dynamics models) 1ﬁaa‘haaas:uua‘%ﬂuﬂaqﬁuua:wmnmf
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6.1 nrvinlaslslsunss POWERSIM

lumssiouuudaes dafeenfandydnaldanag vuunuadasfiafitsznaudas
Level, Auxiliary, Constant deusiasendaumanueail waziduauasliunsuagly

MANKIN N)
- Level vainafy 1ieunseinlinEonieaulisudu wiaaawltaesuLNe Laen

Gusuluuyudiasd

- Auxiliary Wuefe GaulsiuanInu R ufszndneen Level iU Constant
Fafludarmadsuulsasdaudsilvifanndanlnavasszuunia3undt Flow

- Constant waneds daudlsemsivlgdnefiluuuudians

uszaziBendydineaian g ssuuwiieerinau  waclamdadudasvasuudauly
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hypothesis) -‘fm:Ltamtfjmw'sﬁtﬂumqtﬂuuﬂﬁ’m‘%un’h Causal loop (Causal loop
Usznaudauieesilaundunia Feedback loop wa1esay) s lalanaadsuuudiasiuda
fansofiazdnsangantsunnndinass Gusssnsssninldluzlvaanmnnisaalunte
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nmwilsznay 18 MatvauyAgIuwuuLiIess
;. ModellData. (1983). Users Guide and Reference POWERSIM The

Complete Software Tool for Dynamics Simulation. p.12.

mmldsuedasman
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myszney 19 madslassaPwuudiaag
'ﬁm: ModellData. (1993). User's Guide and Reference POWERSIM The

Complete Software Tool for Dynamics Simulation. p.12.
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| 6.2 qmﬂuﬁ'ﬁnamauﬁqma{tﬁmﬁaams‘h’fTﬂ‘sun‘m POWERSIM
6.2.1 avimuad Usznausas
- IBM, PC 80386 n3agini
- 4Mb RAM v3aunnnin
- Hard Disk §ifi4nantiastoy 4Mb
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6.2.2 FasWwf Microsoft Window 3.1 WIaganii
6.3 n1sdszynalzlisunsy POWERSIM
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4.2.4 NMIATVANNATMUVUNAAIEAT (Dynamics hypothesis formulation)
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5) Amount of collected and Ll‘i'mmgadauﬁgmﬁmmnmm:muﬁa Tons (@A)
transported waste
6) Amount of recycling during lﬁu’lma‘.}ap}aUﬁgnﬁ'ﬂuun‘szﬁ’hon’n‘ Tons (é’u)
collection dururulasmhissdsafivou
gauamﬁam’hﬁ”l-mﬁa
7) Amount of waste in landfill ﬂ?uﬂmz‘{adaﬂﬁgnﬁ‘lﬁ'ﬂ'{ﬂuﬁ%m‘:‘ﬂd Tons (W)
NRULLUOANANEINALIA
8) Cost for SWM of Algrulunsianmvadesrurunas Baht (UM)
municipality INALNAFIHNSINUTIUTINUAS YURS
(SWU tia31n Solid waste mIda uaznTsalFanuysies
management)
Auxiliary 1) Population growth a"mﬂmﬂ'ﬁuﬂ‘:‘:mmdaﬂ Persons/year
(maus (AwAl)
FUUFYW)  2) Generation rate gamminanaaaysiall Tonstyear
(awi)
3) Waste generation per capita E']'Glﬁm'mﬁm&ada udanuaal Tons/person/
year
(dwnwil)
4) Annua! income growth é’m‘nn‘mﬂsuuLLUadmaqﬂulﬁﬂ‘sz"ﬂ’mi Baht/person/
fanudaol) year
(wrawil)
5) Recycling rate SarmsudsuedadlunsSlndalas Tonsfyear
gupusiol (ewi)
6) Composting Ysnumahiawinenyadeudunisd  Tonsiyear

fol

(@wal)
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ZRAY DY .
. Fonlsluuuusiaas Aoy Unit (Wy28)
Aauus
Auyiliary 7) Total amount of recycling Y3un mﬂwaagadav?'lmﬁa Tons (G'fu)
(duils 8) Collection and transportation E'l'm"m'mﬂﬁ puLlaIn ST IVTIY Tonslyear
EARTEFAEY rate Ltﬂ:'ﬂuﬁogadaudaﬂ (AW
9) Recycling rate during Fasmadasuudsslunsioda Tons/year
collection sndmaiuruaatl (awl)
10) Disposal rate sammsulaswudaslunisindadetl Tons/year
(i)
11) Increasing rate samnsRupassltinulunmsdents  Bahtyear
gadaudaﬂ (Al
12) Total cost for solid waste ﬁﬂ‘ﬁ'ﬂhm‘?muﬂ'lumﬁﬂmsgadaU Baht/year
management U (umAl)
13) Cost for collection and aldTplumaiuusivuas U Baht/year
transportation gmlau (A
14) Cost for disposal RlkCR ﬂ‘lunﬁiﬁﬂiﬂgadau Baht/year
(v A
15) Cost for activity for reducing  Mldiplunmsaiusuuinssumiaa  Bahtiyear
waste Pannyanangury (U IMA)
16) Cost for activity for reducing atdioluntsaiumuuianssuniiaa Bahtiyear
waste1 L@mmgadawgwﬁﬂmums‘ﬂmﬁa (umAl)
17) Cost for activity for reducing FinlE9n Ulum‘iﬂﬁumﬁuﬁ%nﬁummﬂ .Bahtlyear
waste2 ﬂ?mmgadauqu'ﬂﬂ@umsﬂﬂwﬁn (umAl)
nnyadapBurid
Constants 1) Fraction of population growth Lﬂa%l%uﬁﬂaamiw‘ﬁuﬂizmmﬁaﬂ Percent/year
() (Uafiduail)
2) Fraction of generation rate nJaﬁ%uﬁmaqmﬂﬁumw‘émgaNau Percentyear
Aol (afiduanl)
3) Waste generation per income ﬁuﬂmgadanﬁkﬁﬂ'ﬁuﬁ aTioldund Tons/baht
UL NI ALIR (Awun}
4) Fraction of income growth wWafidudmafivtnyasmuld Percent/year
rate 1lyrmnsdall (Wafiduaal)
5) Fraction of recycling weldudvainiTlmfasal Percent/year

(afidudnl)
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AT 2 (9D)

TRANDY .
. Fonislwuuudnans aroBu1e Unit (1¥8)
@unlds
6) Unit cost for recyciing drldiodomintpdniunsSloda I Bahtton
Famanpfeenlsiefldlunsund e
UszrFuring wazmdusyuianTsums
Flodatdiugnu
7) Fraction of coilection and wWetiSuduaitammayiounains  Percentlyear
transportation ViuTusaussugyadapsall (Wafiduanl)
8) Fraction of cost for activity wlafiduduasdr i baiuam Percent/year
for reducing waste 1 flanssumiandSanayadsutuni (Wafiduan)
(n157lmda) mmndrlEoeturun
ﬁann‘s'sun'ﬁamﬂ‘ﬁmmgadaUY‘T'amm
9) Fraction of recycling during uJEJ{L“ﬁuGT'ﬂaon“leaUuLuJa\m'li Percent/year
collection Flamdnsznienmafuudall (WafidudAl)
10) Fraction of disposal Wesiduduainnuauuulainsiida  Percentyear
yaraudall (afidudnl)
11) Fraction of cost for activity wafidudvasaldumivauu Percent/year
for reducing waste fansrunisefinnyadesgusuded  (afiduddl)
Wadsutuanlfolunmsianisya
Hognanuadall
12) Unit cost for composting ﬁms’lawﬁmé*wr's’umsﬂwﬂwﬂnmn Baht/ton
yarlapBundd Wdtmanofealdied  wdw
IFlunssmsafUTERuAUS M3
Hlnauss uazarumuuianssunsthily
win LLa:ﬂuﬁ'\%m’mw‘lﬁ'ﬁuqu'ﬁu i
TN’ IINTZUY
13) Fraction of composting wefiiudnmsvintensinanyaran Percent/year
Sunitaall indv 0% tieaanlu (Uafidudnh
ﬂﬂqﬁuﬁmtﬁ'\ﬁwﬂnmngadau
Suridfasauainiouriniu 3a
fnuatiiohiinsamiusyuainms
LNALNR
14) Fraction of cost for activity wefidudvasilfiwatuauu Percent/year
for reducing waste 2 fanssunisaatTinoyadasguei (afiduail)

(naviijamain)
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AT 2 (Fa)

BRAVDI .
B FaRlzlwuuusiane Arafuiy Unit (Wiiaa)
Aauls
Constants 15) Another budget dealing sul AN MANURAIAUTIALATaIRUMT  Bahtyear
(FAafA, SWM vimisiamayadan (umAl)
AAT) 16) Fraction of increasing Wasisusuasnsiinsildselums Percent/year
Jamsyarlopdall (Uaiiduasl)
17) Fraction of cost for watiduarosmltiwlunsinusiusiy  Percentryear
collection and transportation LLR:?.I%I.E'NHRFJSLI@B?J Fafisuny (oS iuaal)

, wor - kA B
dnldolunsamayadasnsnuasiall
18) Fraction of cost for disposal wefidudvasalgiwlunsniniayaras  Percentyear
d e 1 b i) - o
Waiguiudldiolumsiamsysrey (Wafitual)

& '
navuanall

43.3 mIaPouuysiaaszasnisuinisdansyadasnurunadinauialiia
NIl
Lmué”maomm‘%msé’mmn&adau'gummaqmﬂmmﬁaJQWﬁmLﬁ' Aaroiulanld
Tsunsy POWERSIM ugaslumwisznay 25 uuudiaasfisgiuiulsznaudielaseaine
WuLIIaEd (Model structure) UszWndnTsuuuudIaasy (Medel behavior) ﬁﬂua:_tﬁumﬁai‘f
4.3.3.1 lassainsuuuanaos (Model structure)
mmaﬁﬁtﬂumqlﬂuwaﬁu (Causal loop) 'lwfmmaumms’waugﬁgmuuu
wamaasauawilszney 24 azpmbunldlumsaiuuuiiaes Taohsanwoluasaauls
d199 w1 uss 2 ytsznevwiiulaseaianuuitaasdsnwlszney 25 ﬂ’agaﬁ‘lﬁ
'l.um'iﬁ'hqu,umi'maa"lﬁmmﬂnﬁ‘i'mﬂuﬁaHa?ié’mﬁu'lﬂmumﬁma ﬁagammmﬁé’uﬁ
o aeInMUIBI AN 9 LT NNNINAILAUUARY nme&am‘%uqmmwﬁm’mﬁau uens
u.a:mnm‘sé’ummﬁn‘hml’nﬁnaammimqmm:ﬁ'aLn@lé'auﬁtﬁmﬁaa ﬁayjaﬁiﬁﬁaﬁaga
3:1i9T WA 2541 D9 w.e. 2545 Lﬁaqmn'ﬁagaﬁauﬂ 2541 HlaiRawenselinsudauly

° o o = “ i o PRI
ﬂﬁiu’m’ll‘ﬁﬁﬂduuumﬂm 7-]Uﬂ:[ﬂUﬂmaﬂﬂﬂ%ﬂ'ﬁiﬂuuuuqqﬂE}duﬂ\ﬂu
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1) ArazanpaIGILT (Level) uazAIAIfinasdauLls (Constants)

fyanual Level szusasferazsurasdawls Tagflunsudsuwulaues
Adudurassulndanayfouudadly §m Constant fis sasiinasuaufiozrinlwe
wlwiaihdpfivsnaumuduuuyirsenydouwuasly dudedinasias Level lawsa Level
W8z Constant ﬁﬁ'lm'l'ﬁ'lmmuﬁﬂaaalﬂuﬁagaﬁ'lﬁmmnLmuﬁﬁﬁm‘ﬂ'aga mIuiwisdans
yardaggurupasnaualasgwisaTilluaiulng usiﬁiaz;‘mmaamaﬁmﬂsﬁmamﬂma
WasgwrsanFlldvhmaiununudayaly %:'q'ls'}'ﬂ'lﬁa%lm'ml,msiaﬁu‘] 15w Taya
INNTUAILAUNU AL nmﬁem‘%uqmmw%amﬂﬁau NIZNTRINTWEINISTIUTGURS
Funadoy nnwdsefiiReatos wazeinmisiwan %m:‘s:q'l.'ﬂuﬂaa:t‘é‘umaoﬁagauda:
saus Geezldndnaaly

1 Level woaudasmutlsihunlgluunudnassd (udrdeduiicuiinms
$aeeilull w.e. 2541 e Constant sassansiihanlfluuuudtandil dasafifud
mIAsuulseuaaduls (Fraction of ...) Fufluanuduwusiznitedn Level dusndam
mMatUAsusesamizonm Tﬂﬂﬂ’lﬂi)ﬂﬂ'ﬂﬂx‘l@’hLLIJ?T:'H’J"NTJ WA, 2541 019 W.¢. 2545 AN
gPanmuarmanuiussnmlaslfeunsduan amdasmaisuutasuasdauds
damipm  uddwownefidudnmnfauudasnasdauys sniiudayarlasdaw
Uszmny AldFayatl w.e. 2537 2539 2541 2543 uax 2545 (ilasendaysTl w.e. 2542 ua:
2544 LifimMs1AusIuTIN F1 Level uRzein Constant 'naou@iazéhLlﬂsmaﬁﬁmmmmmﬁaga
feinanu widEmsdaawasmutnisbhunldluuuudisaselfuannindoaiudsnan
AR A7 Level uas Constant #ildluuuudnans Lm:uﬁa’oﬁmmaoﬁ’agausia:v'huﬂi
feeit _

- Population #a $1wmilizTnT A1 Level A% @o 37,521 fu - (Tayaan
uuEITaYR MIUTWITANIYaHasTuTuIaINALNSLTBITWITIMYT)

- Fraction of population growth fia wWafidudvasminRudmautszmnies
1 " Constant filt#a 0.013 w3a 1.3% (ToyannuuUAM Taya MvInmisdansysday
THTUVBANAV IR DIFWITIALT)

- Income per capita §8 MolddawIa9lszTINT 61 Level #ildda 40,245
VIN/AU (EIHNITUAENTIAN TR IIATHINILASFINUUKITIE. 2547: Online)

- Fraction of income growth rate #a Wafidudusaniniiunoldsan
Uszminseall ¢ Constant fildfe 0.063 wia 6.3% Tanalull w.a. 2537, w.a. 2539, w.a.
2541, W.A. 2543 URT W.A. 2545 (FIINIIUAMENTTNMIRRAUIMITIATHINUAZFIAUURITE.
2547 Online)
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- Waste generation per income #a Lﬁu’lmgadauﬁlﬁﬂﬁudaﬂﬂﬁ
Uszmns ¢ Constant Aldde 9.926 x 10° dwinn [HayanuuuEmTIIloya MILinag
é’ﬂm'sgadau'qu"nwaomﬂmmﬁaquﬁmq? AT TDYRITNEIINIIUA LN ITUNTTRAUINT
\ATHINIUAZEINULMITIA (FINNIUA NI TAM TR I ATRFAILAZFINULYITE. 2547
Online)]

- Generated waste fia Lﬁmm;‘{adauﬁtﬁﬂﬁu 1 Level AilTAe 14,989 Ay
(ﬁagammmuﬁwmﬁa;&a mm“iwm'fmn’lsgadaU'qu'nwuaqmﬂmmﬁaafgwssmq%)

- Fraction of generation rate fig uJa‘ﬁ‘fnﬁ‘ﬂﬂomnﬁunﬁ‘mﬁﬂgarJaUGiaTJ
fin Constant filfaa 0.023 vwia 23 % (Foyannuuudediays mIuiniiamIyade
TUFHTBINAURLTaIgWITMYF)

- Amount of recycling by community fia lﬁmma‘{adaﬂﬁgnﬂﬂlﬁ?ﬁtﬁﬂ
Taogumy fin Level fil8e 1,116.71 & (n3uniuguuain. 2547: Online)

- Fraction of recycling #o afifusuesnnfiunis3lodadall e
Constant fil45a 0.0018 W30 0.18% (NIUAILQVURRE. 2547: Online)

- Unit cost for recycling fla snldiademirsgmiunssinda luii
winpteenlFofldlumsmsedlssmaunug uszeiuayuiansIunsI lodaldiuunu
1 Constant #il¥da 223.87 1n/eu @aysnnuuummadaya mauimisiantiyadas
uruwisynanaliasgwsron  lasmsdwanandldiolunaivauuianssalasams
aaUTuayadps T TUSBUNAY 5 1 ﬂ'mﬁmmgadaumﬁ'uﬁgnm‘hﬁ”lﬂmﬁa)

- Amount of collected and transported waste fe 'Lﬁmmgadaﬂﬁgmﬁu
TIWTIWURSUUFI A1 Level Tilda 13.872.75 aiu (ToYANNUUUEITIVTOYA MIVIR1ITANT
yadbyguTurannmnaliaigwsingd) -

- Fraction of collection and transportation @ia (asifudussnisulasunas
n’mﬁm’mmmm:‘nuﬁayjadauﬁa‘i'J @1 Constant #l¥da 0.0089 wia 0.89% (Tayanuuy
§13297038 mm%m‘sé'ﬂmsgm‘lau"qwnwuaomﬂmmﬁaaqws‘smﬁ)

- Amount of recycling during collection fia ﬂ‘%mmmmum&adaﬁl‘mﬁa
EWNAUALIU @7 Level filTRa 90 ¢u (@aysanmidumsoiiamhaugnivie nas
mmsmqmua:%umé’au mavaLiiaaw I3

- Fraction of recycling during collection g wWafiuduasnindsuuyag
nsSlmAaEninanisnfivaudell e Constant #lfdae 0.0013 wis 0.13% (Toyaannis
é’umunfﬁwﬁ'ﬂmuqmﬁmﬂ naammsmqwmﬁommﬁau AR BIgWITINT)

- Amount of waste in landfill # ﬁuﬂmgadauﬁgnﬁ’lﬁ'ﬂ # Level AlTda
13,782.75 U (iagamnuuu:%’maﬁaga nstimvanmTyadesguruasmauiaiia

gwIInL?)
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- Fraction of disposal A8 tﬁas’v’ﬁuﬁmaam‘nﬂ‘é‘luuuﬂmmsﬁﬁﬂgadauda
% 61 Constant fildfa 0.004 W32 0.4% (@enamnuuuiiTedoya msuimiseanisysdes
TuTHIBANALNATIgWITIMLF)

- Cost for SWM (Solid waste management) of municipality 8 fltvsln
mIdamsyadsuTuTn 61 Level fldaa 10,280,000 vin  (UIEN Wunsanalulafinau
Tauniud $11a. 25420: 3.4-46)

- Fraction of increasing fia WafifusdmaAudldslumidanisyadey
gutusisl @1 Constant 7l @a 0.007 wie 0.7% ¢l @Wi¥n WWanimnelulainan
FTAUNUT 3160, 25426: 2.4-46)

- Another budget dealing SWM (Solid waste management) fa Julszum
inmmeia'é:uﬁtﬁU'n'faaﬁ'un'nu'%mi'{fﬂmigadau @1 Constant #il%8a 0 wn ilsenn
Amualwlifsudsznnonunasduwdiunfioadag (ﬁagammmuﬁ'rsmﬁaga nIUIYIT
TansyadagguTuyaANaNALaIgWITMYT)

- Fraction of cost for collection and transportation da Wafiiudvas
Algielunisfiununulazaudiyades @1 Constant Aldda 0765 wie 76.5% w83
fh'l‘ﬁ"-:i']Uﬁ"’mmﬁm%'umm“%mﬁﬂmsgadaﬂ'quw @i Tsinsanalulafinaudauring
N0, 25429 9.4-46)

- Fraction of cost for disposal fia (Wafifudvasdldirulunmsiriayariay
1 Constant AT §a 0.215 wia 21.5% maod'ﬂ'ﬁﬁhufimmﬁw%’umm’%mﬁmmsgadau
guru (Ui Iusinsanaluladaaudauiing §1ia. 2542: 2.4-46)

- Fraction of cost for activity for reducing waste fia (1l afidusranldsny
mluauufionTiunaadinayadosgurudsll 61 Constant Aldda 0.02 w32 2% wa9
m'l-fs’ihnﬁ"mumﬁmi’umm‘imﬁmmn&adam;u'nu (Fayanuuudiredays nMIvImT
JamyadasgurusaInauaLlaIgwITIT)

- Fraction of cost for activity for reducing waste 1 fa tadifusdvas
A lFswimiviansiunssadinnamadaslumsTloda anunudllgineluianssy
nwamﬁmmgadauqumuﬁg\*]%m f1 Constant #ilfda 1 w38 100% (TBYRIINULURIIN
Tays m'm%mﬁmmigadam;u-nu'uaamﬂmmﬁaoqumﬁ)

- Fraction of cost for activity for reducing waste 2 do wWasibudval
it umivsuwianssunmsaadanaadaogurulumsiondn afsuiualdinsln
ﬁanﬁumsaﬂﬁmmgadau'qwuﬁ':mm @1 Constant Ald@a 0 via 0% tfiasnAanssu
mmmﬂ‘s‘mmgadauqmu‘[mmsﬁwﬂmm]’n"uaamwwmﬁaoqwssmq‘ﬂuﬂaqﬁu In1avin
wwnzszaua T ourte wasdsliwwinatuannin (@ayanuuumTInTays MILINIS

TanTYRHD TN THYDINAIRLTBIFWTIONE)
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- Unit cost for composting A8 ﬂmeiamhut%'lm"um':ﬁ'lﬂwﬁnmngadau
dundd Taodudlsislumssnsaddszmauius nsiinausy usssivawuianTaumam
ﬂmﬂnua:ﬂnﬁﬂ%dmw'lﬁ’ﬁ'u'qu-m F livawdnag sy 61 Constant NlFAe 223.87
uieu (@aysmnuuuiiaedaya mivimisdamsyadesguruvasmanaliasguIsy3)

- Fraction of composting fia waiidudvasmsrilendinanyadasdunsd
gl #1 Constant #il4fa 0 wio 0% siail Lﬁmmnmﬁmaz‘fq'laiﬁm-s{f@\ﬁﬁ:uuﬁ'lﬂmﬁn
nyadanBunid fipamidariluszauaiidon  ussidwauwlisnnin - @eyasnnms
sunpabimhaugn g naammimqma:‘éamﬂé’au imaunaLiaagwITy3)

2) AU HED2I90 310151 ABRULRI (Flow with rate relationships)

sanmaasuusdfiunngluiuieesifie samnslnadh (Inflow) ez
gaTInsnaaan (Outfiow) 199 Level Tagdarmaasuudssssyildifentsdouuas
2849 Level 19362143 -‘I‘miwaaé'm'm'mﬂ‘é"uuuﬂaam'lﬁmnﬂ'rm'ﬁ'maqnﬂwﬂ'aadaﬂ’auuﬂ"a
ﬂ‘ﬁaiuawuﬁé’uﬁl-ﬁ’ﬁagaﬁauwé’as:ij T w.a. 2541-2545 nvuaasdasnTldsuudasuas
a1 R uraslilumanuan 9 wasmammusenmandaowlasdaniasinaiudd mansom
wWafiduan Ui sunlasasdutlsdafing it e nanuFuRuSTeIAn  Level
2038l sA S AT MU Buuaaty snenufuAnFuasdaninSonutse Sl

- Population growth @8 Sasmsfiudszanyeai) IVINHAN D
Population (3"wauUszTIns) NU Fraction of population growth (Lﬂaﬁ%uﬁ'ﬂmmﬂﬁu
Uszpnydall)

- Annual income growth @@ sarnmaasuulssasnulddszmnidany
a1 WIINHAHIVBI Income per capita wlduasznsdanl) MU Fraction of income
growth rate (uJa“ﬂ“ﬁuﬁmaamﬂﬁmw'lﬁﬂs:“mn'sdaﬂ)

_ Waste generation per capita i dasmIndayaragdanueall nanua
QMDY Income per capita (wlduaslszinidani) NU Waste generation per income
(LﬁmmgadauﬁLﬁ@]*’i‘fu(s‘iaiﬂu"lﬁmmﬂim’\m)

- Generation rate fis aaTMInAayadandall WIINHEYULDY Waste
generation per capita (é’mwmwﬁmgadaudaﬂudaﬂ) N Population (37147wU3571I03) UBe
N1 Fraction of generation rate (Lﬂaﬂfﬁmfmaamﬂﬁummaﬂgadamﬂ'a‘ﬂ)

- Collection and transportation rate =h) é’ﬂﬂm‘:mﬁuuuﬂaﬂumﬂﬁu
ﬂmmua:mudaa&adaudaﬂ UNINWRAMUAY Generated waste (ﬂ%mm%jadaﬂﬁtﬁmﬁ)
U Fraction of collection and transportation (Lﬂaﬁ%uﬁmaamﬂﬂﬁ'uuuﬂmlumﬂﬁmmﬂu

waraussunHeodoil)
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- Recycling rate 9 5@\5’11\1511]‘5uuuﬂm'lum-s‘%‘lsm.ﬁahu-qu-nu@ia‘ﬂ bl
IMNHAWITVEY  Cost for activity for reducing waste (Fi’ﬂf‘a)"]uiunﬁiﬁﬁuaﬁuﬁﬂnﬁun’lmﬂ
Rnnwacassusulanns3lmda) fu Unit cost for recycling  (finlidgdentisdmiuni
FloiAa) udrgmene Fraction of recycling wlafiFuduainmaiumsTlodadall)

- Recycling rate during collection fia damminUaouulansTlmda
EWiIMIInususol VIIMARATETDI Amount of collected and transported waste (U3unm
a“m;Jauﬁgntﬁunmmua:muf&a) iU Fraction of recycling during collection (taiiiuavas
myosudaslunsTlmfassninsmafusudetl)

- Total amount of recycling fin lﬁmmﬂumaogadaﬂﬂ‘mﬁﬂ UIRIMNH{IVIN
2849 Amount of recycling by community (U"’immgadauﬁgnﬁﬁhﬁ%tﬁﬂmqmu) iy
Amount of recycling during collection (Ll"‘:mmm‘mr_mgadaLﬁ"l‘nlﬁm:ﬂ’i’mlﬁumu)

- Composting fia Wanwnsiilpwiinanyadasdunideall inannanis
493 Cost for activity for reducing waste 2 (m’l'ﬁ'ﬁhn'Lum'saﬂfuaguﬁan‘smmmﬂﬁ‘%mm
sgadawqwuiaumsﬁ']ﬂwﬁnmny’adauﬁuvﬁ"ﬁ) NU Unit cost for composting (11A16aniag
fmiunailondnainyadagdurid) udgmean  Fraction of composting (Uasifuanas
m‘sﬁ'lﬂwﬂ’nmﬂa&aﬂauauﬂ?ﬁv&iaﬂ)

- Disposal rate A8 damnawanuitsdlunsiviadeil 'mmnwaﬂm'nm
Amount of collected and transported waste (lﬁmm&“mr-laﬂﬁ'gﬂLﬁU‘nUT’mLLﬂ:’uuﬁ'a) ny
Fraction of disposal (nJaﬁ%mfmaomnﬂﬁuuuﬂaamiﬁﬁﬂQadaudaﬂ)

- Increasing rate fia 5@!?’Iﬂ‘1'il,ﬁ'&l"ﬂadﬁ”|1“ﬁ'ﬁi'iU1unﬁ15ﬂﬂﬂi¥ﬂﬂJaUﬁiaﬂ elg!
NHAQM4UAY Cost for SWM of municipality Elfiglunsdamayacleuguru) AU
Fraction of increasing (LﬂafL‘Euﬁmmm‘nﬁuﬁ’ﬂ’ﬁiﬁ’lﬂ‘lumﬂ‘fﬂmigﬂdaﬂ@iaﬂ) -

~ Total cost for solid waste management fia dltanenanualumsdanis
URNBUTUTU YI9INNAVINTEY Another budget dealing SWM (mﬂs:mmmmma‘aﬂuﬁ
IAtnTasiumsinissanas) MU Cost for SWM of municipality (finlganaluuinisnisdanis
yarouguT)

- Cost for collection and transportation fin f1lF3ulunisiiuTiuTuue:
'ﬂus'mgmlasl WNAMNNANWUDY Fraction of cost for Collection and transportation (Uofidus
wasildinglunstfiuriuruuarsudiyarosdsdl) nu Cost for solid waste management
(FntFspdmiunmsdamsyada T

- Cost for disposal fia filFirvlunmtiauadanlasisniadenay 11an
HBNMMIBY Fraction of cost for disposal (afiudasdldirwlunsirdayadan) My
Cost for solid waste management (f1ldinfmiunzsanmsyaiasTiTy)
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- Cost for activity for reducing waste fia ArlfinslunsaiuauufianTsy
m‘:‘amﬁmmgﬂdauqumu ANIMNHANUYBS Fraction of cost for activity for reducing waste
(Lﬂaﬁ'ﬁuﬁq;aodﬂ'l'ﬁ'ﬁ'mﬁﬁﬁuﬁquﬁanﬁumsamﬂ‘immgadaﬂ'qa.l'msia‘ﬂ) N Total cost for
solid waste management (ﬁ'ﬂ“ﬁ"«huﬁ"’muﬂ‘lumsé‘ﬂmn&adau-qmu)

- Cost for activity for reducing waste 1 @9 Fiﬂ‘ﬁ’ii’ltﬂ%ﬂ’l‘iﬁﬁljﬁgﬂﬁﬂﬂﬁ&l
msamﬁmmgadaﬂ'qu'nu'[ﬂum's‘%”l‘mﬁa IMINHAYMUEY Cost for activity for reducing
waste (Gh‘lﬁihu'lummffumuﬁ'«ammmsamﬁmma‘J‘aplamqm'nu) Ny Fraction of cost for
activity for reducing wastet (Lﬂﬂﬂ%uﬁ‘fﬂaaﬁﬂfﬁﬂUﬁﬁﬁUﬁl&%ﬁ%ﬂ‘ﬁUﬂ’ﬁﬂﬂLﬁuﬁm;‘.’lﬂdﬂﬂ
nuzulun1sTloda)

- Cost for activity for reducing waste 2 fia Fi'l‘l'ﬁ'ﬂ'ﬂu'lum‘iﬂﬁ'umﬁuﬁ%nﬁm
mmﬂﬂ‘%mmgadaﬂqmﬂﬂumiﬁwﬂwﬂﬂmm‘{aNanﬁu‘n‘%ﬁ WINHAGIUIEY  Cost  for
activity for reducing waste (fi'fl'ﬁ'ﬁhU‘lumsaﬁfuﬁquﬁaﬂﬁum‘mmﬂ?mmgadaU'gwnu) nu
Fraction of cost for activity for reducing waste 2 (Lﬂaﬁ%uﬁmaadﬂ-&’dmﬁaﬁfum&uﬁamm
mssatTunyadasgurulumsyiiowdn)

4.3.3.2 WHANTINUULARAY (Model behavior)
Tﬂﬂﬁ%"]wamuuﬁ’naaamm‘%m-:ﬁ‘mmsgadawgwumaomﬁmaLﬁaos‘{Wﬁmq‘%'
figFetu asldlummensaldwesdlsfieuladsnaudae ﬂ?uﬂmgadauﬁtﬁm‘fuﬁmm
ﬂ?uwma&adauﬁ‘gnmhﬁ'lmﬁafﬂu'qu'nu ﬁunmzalm;Jaaﬁgm.ﬁmmnmm:muém U3
gmlau‘%"'l‘mﬁa?ignﬁ'ﬂLmn‘s:wmm'nﬁwu Lﬁmw‘\;adauﬁﬁﬂﬂﬁﬁﬂ PHanmyadan
Fladasw m‘l'ﬁ'ahuﬁlﬂumm%mﬁﬂms;‘;mlam;mm altefldlunnfvrussus:
1udsyarloy dﬂ‘l‘&'ﬁiﬂuﬁl-ﬁ‘lumsﬁﬁwadau LLﬂ:Fi’ll'fi"ﬂ"]Uﬁlﬂuﬂﬂiﬁﬁuﬁlﬁ%ﬁ‘-ﬂn‘ﬁnIﬂWﬂ'ﬁ
amﬁ'mma&adau-qmu ugnoluanine 3 uanmnﬁa‘fquaﬂawqammLmua“'maa'lugﬂnﬂw
wensol ?.lEN@'.I")I.!.].Iﬂﬂﬂl@ﬁﬂﬂ'ﬂ’lﬂﬂ%?ﬂﬂﬂﬂdtﬂﬂﬂ’]ﬁlﬁE'NE!W‘ﬁm‘lfi ganwisznay 26 ums
27 Tummasuilviamanensoldwesdudsfiauladaudt w.e. 2541-2557
nnnwdsznay 26 uas 27 eastlfi 0, 1, 2, ., 16 luunu X fa w.a. 2541,
2542, 2543, .., 2557 WOANTINLULREY uamadan s R REase i e edadt
ﬂ‘%mmyjauauﬁtﬁﬂﬁu = Lﬁmmgadauﬁgnﬂw’llﬁ'lmﬁahquu + 5um
a“mplauﬁgmﬁmmnmm:mum
ﬂ’%mm%mdaUﬁgmﬁmmﬁmtamum = ﬂ“%mmyladaﬂﬁgnﬁ’\‘lﬁ%“l‘mﬁa
ITRIVNITALLY + ﬁu’imgadaaﬁgﬂﬁﬂﬂﬁﬁm
U‘smmgadauﬁﬂﬂmﬁahmm = ﬁunmgndauﬁgnﬁﬂﬁ'l-mﬁa%u'qu'nu

=t o = ] =
+ lﬁmmgadam'l*mﬂﬂﬂgnuum:mwn’mnumu
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m‘l'Eahuf’i‘lﬁ‘lumm‘%mﬁmnﬁgacJau"qu-nu = drldsnedldlunmniu

IUTNUAzIUINaey + ﬁﬂ'ﬁ’ii’mﬁ‘lﬁ‘lunﬁﬁﬁmdadau + m'l'ﬁ'ii'm?i'l'ﬁ‘lun"rmﬁfuagu
ﬁammtmomfamﬁmmgaNau'qwnu

wo@nssuuuudiase usashitiwin Lﬁmmgﬂr‘lauﬁtmﬂﬁmﬁuﬁu uazyIanm
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4.4 NINAFIUAMAANIRATUHADAILLUI1ABY (Model validation)

dagPiuuuiasasiudszdasiimmassuanysuInaFIHAYBILLL a9
HRalwAnanusileiusuieefiseiuiuiununioseandoonuszuundnfinaui
L‘ﬂuagjluﬂaqﬂ’u ﬂtu@laum'smaaumwﬁumqauua udatfu 2 @ Ao nIneRaLAMY
FUMARUNEDDIATIETNULUEIREY (Structure validation) URZNINARDUAMURUINGRUHE
P2INANTIUULLLEIRY (Behavior validation) MuasBuaiiesil

4.4.1 m-maaaumwaumqaunaﬁaofmaa%‘wu.um‘i'mm (Structure
validation)

'mm*mﬂﬁau'[mn'lﬁ’cﬂi’ﬁ%’uﬁmaﬂﬂnma‘lumsu‘%mﬁﬂmigaﬂaumaamammﬁaa
FWTTUYS %qﬁaﬁmiﬁmum’]ﬁma naammimmuav‘éaumé’au iaLnauinIgwIToNgd
NL'nmmmmaNmJmwmmumsmmmﬂmwaplamm'nu. Foda @3, 2TATY WITLLTAU
dafl UszsmnsrumsmunulSyoninus AuonlanahauudsasiaaTasauany
goandaItumIsfivuuasnams wnuiwasfshdulidudununiasoaadosiv
ssuunssiinaululaniu a~ﬂam'm'mtrﬂmuuumam Tﬂumwﬁam'\ﬂa%aumaam
TCIR AL Tmnﬂmﬂ'sumuma‘lu Y196 Level, Auxiliary laz Constant IUNTEMILULS 8B
”l.ﬂl.ﬂumLmuua:ﬁaﬂﬂaaonm.w'ﬂﬁ nmsdiuudlawuudiisesuasnagsuany
ﬁumﬁqauNamaﬂﬂﬂaiﬁouuuﬁwaaa wudﬂmaa%otmuiwaaaﬁa‘%’ﬁa%uﬁm’mﬁumqauNa
LLa:aarﬂﬂé’aaﬁ'm:uumm‘%m‘sé"ﬂm's;dap!au'gu'nwaamﬂmmﬁaaqw*nmq’%'ﬁa
4.4.2 m‘mﬂaaumwaumqaunaﬂadwqﬁnswuuua"'\aaa (Behavior

validation)

4221 minagaulasiBoufsuiuniindeds  (Reference mode) lag
wqaﬂﬁmmuﬁﬂaam’%anﬂwwmnmﬁﬁ‘lﬁmnu.um‘haaaﬁﬁLLmIﬁu‘luﬁﬁmuLﬁ’ﬂ%ﬁ’ﬂﬁmu
A1989 ﬁadmﬂuuuuﬁ‘uaaaﬁﬁmwuamuqﬁﬂua AINWLIENaU 26 uas 27

4422 minegaulasmulefidudauasainion  lagmshdildonms
wansotuwFauifisuiudestayasis Wiamulefidudanuamaeion namda
TousvInT W.e. 2546 uas 2547 ydofdudanuasanian dauanluand 4 uaz
@159 5 WU tﬂa'i‘tf'ﬁuﬁmmﬂmmﬂﬁauag'lwﬁw 0.53 f4 7.57 wWadidud lanwaidua
mmﬂmmﬂé"awauﬁmmgadau‘i‘l*mﬁa‘[ﬂu‘qmuua:ﬂ‘%mmﬂ«mﬁmwﬁﬂmmﬂﬁau 811
Hatuwle Lfﬁaqmniaylamﬁ'l.‘mﬁﬂmu"qu'ﬁu'l,;jﬁn'mﬁuﬁaga'l.umﬂﬁmm%a LWSIENTS
ﬁﬂi’mﬁgnﬁaquazﬂmﬁfmﬁﬂﬁﬁauﬂhmn ﬂagaﬁlﬂumsa'}'ﬁau.um'hamtﬂuﬁagamn
MESe atnelsfmudenidudenunaanianlaowisuassautidng  ddnlsundn 10

wadidud daasdluaTe e



AT 4 sdeiiudanuaaandantaInginssuuuuinansvedt] w.a. 2546

. . . dayan RIERT It
oy DURIT v 4
® wuuasd AUAAIALARDU

Lﬁmm;‘gar-lauﬁﬁﬂ%u 15,240.87 15,531.84 1.91
s mgadauﬁgnﬂﬂﬂﬂmﬁa‘[m UTNTU 1,953.88 1,808.92 2.30
ﬂ%‘mmgar-lauﬁgmﬁmmﬂmmwum 13,287 .15 14,177.00 6.70
ﬁmm‘{adau‘ﬂmﬁaﬁgnuum:wi‘mﬁumu 180.00 180.96 0.53
FHinuyadasTlmfslasToy 2,133.88 2,089.88 2.06
ﬂ?mm;&adauﬁgnﬁﬁm 13,107.15 14,062.62 7.29
ml'fr'ii'mfhﬂ%‘um'ii'mn’mdadau 13,840,000 14,418,231.79 4.18
AlFelum HALTILTINUAZTUED 10,560,000 11,029,946.32 445
fldsplunisiida 2,980,000 3,099,919.84 4.02
AldudminAanTanaaiinuyarey 300,000 288,364.64 3.88
M3 5 mr.ﬂaﬁ%u@?mwamﬂLﬂﬁaumaowns‘mﬁmwua"mawae'i'J W.¢. 2547

. OURTTI FOURNN wWadidue

alLls Y . 4

LULRNREY AR AARDU

Uninoyarenfitiaiu 15.441.65 15,699.52 167
ﬂ‘%mmgadanﬁgnm‘lﬁvl.'mﬁﬂmu'qu'nu 2,118.59 2,102.14 0.78
31 myaka B} gmﬁmmﬂmmwuda 13,323.40 14,240.10 6.88
ﬁmmgadau‘ﬂmﬁaﬁgnuum:wi'mﬁumu 198 199.39 0.70
SnayadanTlmfslassom 2,316.59 2,301.52 0.65
ﬁmmgadauﬁ‘gnﬁﬁm 13,125.40 14,119.32 7.57
Arldwdmiunsiamayardey 15,080,000 15,427 508.02 2.30
a1l lummAUTILTINLAT T U 11,650,000 11,802,043.63 1.30
alsiwlunisinda 3,130,000 3,316,914.22 5.97
m'l'ﬁ'a"mfi'm%'uﬁ%nﬁuamﬁmma&adau 300,000 308,550.16 2.85




13 6 sndefidudanuamaniowaisreanndnssunuudieanini w.e. 2546

75

\Las 2547
s Wefidudanuamawnaaulasais
ﬁuﬂmgadaﬂﬁﬁﬂﬁu 1.79
ETRLIIETE pi3lmAalaugusu 1.54
ﬂ‘%mmy‘adau'ﬁgmﬁm'msm UREUUFD 6.79
3 ma&adauﬁ%"&mﬁ ATTWIIMUALTIY 0.62
Fanoiararilndalosrm 4.71
ﬂ?mmy’ﬂdauﬁgnﬁﬁm 7.43
flsipdwiviansyadey 3.24
flgnolunsiiuon 2.88
frlgiplunssnda 5.00
flFnsdmivianTivaalFnmysdey 3.36
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45 n1sitasisinazniaitanawlauig (Policy analysis and propose)
uﬁ'omn'lé’uuua"maomm‘%mﬁammaNau'ﬁu'nwaamﬁmmﬁamwssmu‘i
FanTagwsTonS3 nnmmaumﬂﬁunauwﬁaﬂﬂaaonunuummwnmmmmadau-nmm
yaamALailasgwITLIu u.‘uumaaaw‘lﬂazuﬁ‘lﬂ'ﬂdtﬂﬂ~ﬁuTUUﬂumehtmmmoman
Iuduswe Lwal'&‘lun'mwLLNumimLuumumumwﬂmsagadau‘lv\uﬂranﬁmwmn
fdulupwnn  lepulpmsfasihundsenussdemaialiemuisglunmuuinialy
mmmﬁmmua:Janua*mmadﬂ‘fshu‘lumicﬁmﬁua'm LW?W:aoﬁﬂ'sznaugauaumaa
mﬂmmuaaawssmum;Jmiam'lfmﬂa'lﬂﬂ‘s-mm 40 Wafiiue u.a'-uavlau“auﬂ"}sfﬂi:u'm
30 Lﬂa'z‘L‘numawadammuﬂ (aeimin) ﬁummaammmﬁﬂﬂﬂgum‘lmn n&fe

auuﬁq.u‘lwumﬁ'L-nmmLﬂ.,m'smqzmammngadauaumm

ﬂ':umau'lumﬁmﬂ:ﬁuﬂ:msﬁjLﬁuauTUU’luﬂ's:nausT'Js! mM3dassnlaung
(Policy simulations) LasmRsuifsuiiaiieuenlouefimanzay

4.5.1 n1s3naaInlaue (Policy simulations)

mssaasulonodusmiiandn Fesiupuitassiiahaiululslunsiaes
ulaunsane g Faugasinafimainezfednaenulonadonstn mummsmmm’lmﬂu
aua‘lumrmmewaﬂmﬂsoﬂ's'ﬁﬂﬁmwmsmmumu‘luamaﬂ u‘[umunmmsmaaau

ﬁ

(_‘(

4.5.1.1 wlaungaiyaunn1s3luaa (Recycling)

mnaaﬂﬂ‘s-nauuaﬂaummmﬂmmuamws‘smmﬂ?naumu yatlppuglenia
uadam‘lmma 40% uadauamm 30% uadauﬂﬂmau 25% WAz aw] 5% FaAnle
aaﬂﬂ?nauuadauuuadaunm‘lxﬁ‘l*n1aa1wna 40% maauaﬂaum%uﬂ ‘no‘lu{]qauu d w.e.
2548) mﬂmmuaaﬁWﬁmmuamwm‘sﬂ‘ﬁmaﬂi-mm 14.53% mawadaﬂm%m Fatiue
mmsmwmﬂﬁdunﬂ's‘lmﬂaﬂﬂan TﬂUmﬁnaaauTumuum‘l@mn’mwumsﬂ‘nmaﬁnmﬂsJ
3N 5% uas 10% wiefo 18.34% WA 23.34% maaaﬁlmlanmﬂuﬂ (@mnTayall w.a. 2541 e
2545 Wy lmAaedn  1.19% srumSlodafivsnidiy 5% 9lTanny
1.81% uaz mMsMa@afiyandy 10% 3alddian 8.81%) a1udwiu MIdRaINginTI
wiamswennsoudafmaRums3lnéaanifin 5% uas 10% usasaanwiliznay 28 Haaz
Lﬂ?uumuuhmuﬁmmuadaUﬂumimunﬁs"l.‘nmamnmn 5% uas 10% NUMTILTLAE
muldulpuodagiu au*w‘lsnmumsﬂmmnuadaus'lsmﬂaaanmmwuﬂ (40% BaIYsHaY
TanuA) uTammﬁu'lﬂ‘lmmn'lumaﬂgum mmnuﬂ'lwm'mmmmmaﬂ‘lummmmnua
ﬂam‘l‘mﬂaaum.mu 80% ‘IIEN&JRr-.lBLlﬂ‘ﬂLﬂﬂﬂLﬂﬂ‘]Nﬂdﬁ&Jﬂ1HLlGlﬁ Tirimin (Fuouyaras

'i'lfnmﬂmmmammn‘lmmmmnu 32% mawadaumﬁm)
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unsdeilezuanimisimasmaiuntlmfsnniduin 5% uaz  10%
L*‘immnmﬁmmﬁaaqwrsmq‘%"le‘fﬁwLﬁumﬁmaé'lﬁ'ﬁmsﬁ'ﬂuungadau a3 landa
vduud? @annidlodaludaiuriniy 14.53%) doiwmnnimualiidamntlods
Lﬁu‘ﬂu‘tuﬁ’mmﬁgaLﬁu'llji):tﬂu‘lﬂ'lﬁmn‘lumqﬂﬁﬁﬁ agnelsfieunisitsesulounadmiu
aadnIUnatasdwiasBudumuisadmuadannisiladafiuandraiusanly %uagjﬁ'u

aMuNIBUMUILUIEUN UAAINT NMTUIETRUNRT waznITaIuTINTaIUT= T TU

o o= .
WanuyadasnTladalansu (@u)

7.000

6,000 —

5,000

4,000 /

3,000

2,000

1,000

i
z
2

0 T T T T i T T T T T r i l T 7 T

2541 2543 2545 2547 2549 2551 2553 2555 2557

Flm#a 14.53% (Joatiu)
—d— Fluifin 18.24% (AT MY 5%)

~—=— Flyfin 23.34% (RUImAY 10%)

i =3 : r=1 = [ - J
nwdiznau 28 ﬁuﬂmgadauﬁ‘i"l-mﬂﬂmmm HoinsT lAalRuln 5% was 10%
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(Base run model equations)
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(Policy equations)
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dA3N1TYDILUVINAAY (Model equations)

1. aunwmaauuuﬁ‘laaon'w‘ls'furzm‘lElﬁ'\m.ﬁ’u (Base run model equations)

Amount of recycling by community = INTEG (Recycling rate, 1116.71)

Units: Tons

Arnount of recycling during collection = INTEG (Recycling rate during coliection, 90)

Units: Tons

Amount of coltected and transported waste = INTEG (-Recycling rate during collection + Collection and
transportation rate - Disposal rate, 13872.75)

Units: Tons

Cost for SWM of municipality = INTEG (Increasing rate, 10280000)
Units: Baht

Generated waste = INTEG {-Recycling rate + Generation rate - Collection and transportation rate -
Composting, 14989.46)

Units: Tons

income per capita = INTEG (Annual income growth, 40245.41)
Units: Baht/person

Population = INTEG (Population growth, 37521)

Units: Persons

Amount of waste in landfill = INTEG (Disposal rate, 13782.75)

Units: Tons

Annual income growth = Income per capita* Fraction of generation rate

Units: Baht/person/year

Collection and transportation rate = Generated waste* Fraction of collection and transportation

Units: Tons/year

Composting = (Cost for activity for reducing waste/ Unit cost for composting)* Fraction of composting

Units: Tons/year



13%

Disposal rate = Amount of collected and transported waste* Fraction of disposal

Units: Tons/year

Generation rate = Population* Waste generation per capita* Fraction of generation rate

Units: Tonslyear

Increasing rate = Cost for SWM of municipality* Fraction of increasing

Units: Baht/year

Population growth = Population” Fraction of population growth

Units: Persons/year

Recycling rate = (Cost for activity for reducing waste1/ Unit cost for recycling)* Fraction of recycling

Units: Tons/year

Recycling rate during collection = Amount of collected and transported waste* Fraction of recycling
during collection

Units: Tons/person

Cost for activity for reducing waste = Cost for solid waste management* Fraction of cost for activity for
reducing waste

Units: Baht/year

Cost for activity for reducing waste 1 = Cost for activity for reducing waste* Fraction of cost for activity
for reducing waste1

Units: Baht/year

Cost for activity for reducing waste 2 = Cost for activity for reducing waste* Fraction of cost for activity
for reducing waste?2

Units: Baht/year

Cost for collection and transportation = Cost for solid waste management*® Fraction of cost for collection
and transportation

Units: Baht/year

Cost for disposal = Cost for sotid waste management*Fraction of cost for disposal

Units: Baht/year
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Cost for solid waste management = Cost for SWM of municipality + Another budget dealing SWM
Units: Baht

Total amount of recycling = Amount of recycling by community + Amount of recycling during collection

Units: Tons

Waste generation per capita = Income per capita® Normal waste generation per income

Units: Tons/person

Ancther budget dealing SWM =0
Units: Baht

Fraction of collection and transportation = 0.0089

Units: Percent/year

Fraction of composting = 0

Units: Percent/year

Fraction of cost for activity for reducing waste = 0.02

Units: Percent/year

Fraction of cost for activity for reducing waste 1 = 1

Units: Percent/year

Fraction of cost for activity for reducing waste 2 =0

Units: Percent/year

Fraction of cost for collection and transportation = 0.765

Units: Percent/year

Fraction of cost for disposal = 0.215

Unils: Percent/year

Fraction of disposal = 0.004

Units: Percent/year

Fraction of generation rate = 0.023

Units: Percent/year
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Fraction of income growth rate = 0.063

Units: Percentfyear

Fraction of increasing = 0.07

Units: Percent/year

Fraction of population growth = 0.013

Units: Percent/year

Fraction of recycling = 0.15

Units: Percent/year

Fraction of recycling during collection = 0.0013

Units: Percent/year

Normal waste generation per income = 0.000009926
Units: Tons/baht

Unit cost for composting = 223.87
Units: Baht/ton

Unit cost for recycling = 223.87
Units: Baht/ton

o A_a = 3 - .
2. @annspaInULs1aasiofin1sIiwszvulauny (Policy equations)

wlauny 1 miaﬁfuagumnﬁunw‘%"l‘mﬁamnLﬁu 5% ud lifinmaiilswdnanyaday

ol &

BUNIt

Fraction of recycling = 0.1056

Units: Percent/year

Fraction of cost for activity for reducing waste = 0.04

Units: Percent/year



Fraction of cost for activity for reducing waste 1 = 1

Units: Percent/year

Fraction of cost for activity for reducing waste 2 = 0

Units: Percent/year

Fraction of cost for collection and transportation = 0.755

Units: Percent/year

Fraction of cost for disposal = 0.205

Units: Percent/year

138

wlaure 2 mmﬁfuagumnﬁumﬁ"l‘mﬁamm@‘iu 10% Lwi'l.aiﬁn’ﬁﬁ'lﬂwﬁnmmdadau

=

FUNTE

Fraction of recycling = 0.088

Units: Percent/year

Fraction of cost for activity for reducing waste = 0.05

Units: Percent/year

Fraction of cost for activity for reducing waste 1 = 1

Units: Percent/year

Fraction of cost for activity for reducing waste 2 = 0

Units: Percent/year

Fraction of cost for collection and transportation = 0.75

Units: Percent/year

Fraction of cost for disposal = 0.20

Units: Percent/year
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'IrlIU'lJ"lEl 3 msml'uﬁgumiﬁ'}ﬂuwﬁnmngadauﬁun‘%’ﬁ 10% maagadauﬁ’muﬂ uasding

Tlmdaasfenuulouotagin

Fraction of cost for activity for reducing waste = 0.053

Units; Percent/year

Fraction of cost for activity for reducing waste 1 = 0.58

Units: Percent/year

Fraction of cost for activity for reducing waste 2 = 0.41

Units: Percentfyear

Fraction of cost for collection and transportation = 0.7485

Units: Percent/year

Fraction of cost for disposal = 0.1985

Units: Percent/year

wlauig 4 msaﬁfuml.umsﬁwqunﬁnmﬂgadaﬂ‘éuﬂ‘%ﬁ 15% maqgadaﬂﬁmuﬂ waziinag

Flmdanafianaulyunelagiv

Fraction of cost for activity for reducing waste = 0.063

Units: Percent/year

Fraction of cost for activity for reducing waste 1 = 0.49

Units: Percent/year

Fraction of cost for activity for reducing waste 2 = 0.51

Units: Percent/year

Fraction of cost for collection and transportation = 0.7435

Units: Percent/year

Fraction of cost for disposal = 0.1935

Units: Percent/year
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wlguy 5 n’mmuNEnm:m'wmsﬁﬁfumum‘nﬁumﬁ"lmﬁammau 5% 3IUNUNIT

aﬁ'uagumsﬁ’lﬂuwﬁnmngadauaun’%ﬁ 10% maogﬂdaaﬁmuﬂ

Fraction of recycling = 0.1056

Units: Percent/year

Fraction of cost for activity for reducing waste = 0.06

Units: Percent/year

Fraction of cost for activity for reducing waste 1 = 0.65

Units: Percent/year

Fraction of cost for activity for reducing waste 2 = 0.35

Units: Percent/year

Fraction of cost for collection and transportation = 0.745

Units: Percent/year

Fraction of cost for disposal = 0.185

Units: Percent/year

‘HIEJ‘LI'IH 6 mwaunmws:whqmmﬁ'uﬁgumﬂﬂum's‘ﬂ‘mﬁamﬂLé‘m 5% FIWAUNTI

aﬁuagumsﬁwﬂwﬁnmm&adauﬁun‘%‘ﬁ 15% TBIWIHBLNINUA

Fraction of recycling = 0.1056

Units: Percent/year

Fraction of cost for activity for reducing waste = 0.07

Units: Percent/year

Fraction of cost for activity for reducing waste 1 = 0.55

Units: Percent/year

Fraction of cost for activity for reducing waste 2 = 0.45

Units: Percent/year



i

Fraction of cost for collection and transportation = 0.74

Units: Percent/year

Fraction of cost for disposal = 0.19

Units: Percent/year

%TEIU'}EJ 7 ﬂ"I'J'NﬂlINmui:ﬁ’jﬂﬁﬂﬁ‘iﬁﬁﬂﬁl&%ﬂ’ﬁlﬁ&lﬂ']ﬁvl‘ﬁlﬁﬂil'mlall 10% 3UAUMS

aﬁuagumiﬁwﬂunﬂ'ﬂmngadau*‘auﬂ%ﬁ 10% maagadanﬁ'mm

Fraction of recycling = 0.088

Units: Percent/year

Fraction of cost for activity for reducing waste = 0.072

Units: Percent/year

Fraction of cost for activity for reducing waste 1 = 0.70

Units: Percent/year

Fraction of cost for activity for reducing waste 2 = 0.30
Units: Percent/year

Fraction of cost for collection and transportation = 0.739

Units: Percent/year

Fraction of cost for disposal = 0.189

Units: Percent/year

wlaung 8 mwmmmm:wmmmﬁfuﬂ%um'stﬁumﬁvlmﬁﬂmman 10% IuRUMSI

aﬁuagum‘sﬁ“n‘_junifnmngaﬂauﬁuﬂ‘%‘ﬁ 15% maaga&laﬂﬁmw

Fraction of recycling = 0.088

Units: Percent/year

Fraction of cost for activity for reducing waste = 0.082

Units: Percent/year



Fraction of cost for activity for reducing waste 1 = 0,607

Units: Percent/year

Fraction of cost for activity for reducing waste 2 = 0.393

Units: Percent/year

Fraction of cost for collection and transportation = 0.734

Units: Percent/year

Fraction of cost for disposal = 0.184

Units: Percent/year
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» L7 - e s A - ﬂl e :II ﬂ. o
a7 8 Arvasdayadaunal 5 Tresdudsildifemidarmanifsuudas iR luldln

LWUUEIRD
s Aoy _
2541 2542 2543 2544 2545
FIUIRUTEDINT (AU) 37,521 38,210 38,690 38,964 39,588
Nyidranlszrinsdan 25,196.84 24,090.81 40,245.41 41,175.84 42,110.27
(Um/au)
U mgauauﬁ'mm‘fu 14,989.46 15,351.10 15,726.13 15,739.02 16,489.79
()
ﬁmmgadauﬁgnmm 1,116.71 1,310.98 1,514.43 1,685.65 1,950.74
TloAaloumuou ()
U3un myjad E}U'ﬁ'QﬂLﬁUi’JU?’JSJ 13,872.75 14,040.12 14,211.70 14,054.15 14,5639.05
UATVUEI ()
Bumyeras?lmfsfiognusn 90.00 108.00 126.00 144.00 162.00
TEWTHMINLYN (AU)
ﬁumgadauﬁgnﬁﬁm 13,782.75 13,932.12 14,085.70 13,910.15 14,377.05
(Fu)
arlgTudmiunsiams 10,280,000 12,220,000 11,310,000 13,020,000 13,800,000

yaHaevInue (un)

* Joyall w.e. 2537, W.A. 2539, WAl 2541, WA, 2543 WSS W.A. 2545 ANUEA
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g
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y = 79.788x + 13759
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14000.00
13000.00
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y = 488.8x + 37128

" R’ = 0.982
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&
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5 o/
- 37000.00 d
36000.00 T T T 1
2541 2542 2543 2544 2545
T ws.
g 50,000.00 y = 5091.2x + 19280
£ A R’ = 0.7846
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=
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= *
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=
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1 -3 . - a - o A a o
#7713 10 lﬁ:J"lm%}adaﬂﬁgan‘nUT‘muaz'ﬂum L:Jaﬂn’1ﬁ'l*ﬁLﬂﬂﬂ‘1£l1@quu1Uﬂ%’guu WasLladlnTitwy
P = a [ =
ﬂ'\ﬁ‘l‘ﬁlﬂﬂﬂqﬂlﬂu 5% WAz 10% (371N 14.53% 'ﬂﬂd%’ﬂdaunﬂ“u@] 1w 18.34% ua: 23.34%)

T = o
WanayadssigNiiuTIUsINLEzIURI(AU)

Uwe FeimSlmfs 1453%  WalumSlmfssndy 5%  WeaRunsdimfanniéy 10%
'uaoyladam‘fmuﬂ ({latu)  (18.34% maugadauﬁmum) (23.34% maagadauﬁmua)
2541 13,872.75 13,872.75 13,872.75
2542 13,932.63 13,932.63 13,932.63
2543 13,092.85 13,992.85 13,992.85
2544 14,063.55 14,053 55 14,053.55
2545 14,114.88 14,114.88 14,114.88
2546 14,177.00 14,177.00 14,177.00
2547 14,240.10 14,240.10 14,240.10
2548" 14,304.35 12,976.19 12,181.66
2549 14,369.96 13,048.84 12,258.52
2550 14,437.15 13,122.23 12,335.98
2551 14,5086.15 13,196.54 12,414.22
2552 14,577.20 13,271.97 12,493.43
2553 14,650.58 13,348.75 12,573.83
2554 14,726.58 13,427.10 12,655.64
2555 14,8056.60 13,507.28 12,739.10
2556 14,887.68 13,589.56 12,824.47
2557 14,973.48 13,674.23 12,912.04

“ FuheTsduloune 1 woe. 2548
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A - A e o . - - A A a = =
79 1 Yhnnysdeghgninia maumﬁ'l'mﬂamuiﬂﬂumuﬂm‘mu waziafimaRnnmsTladasin
a & «
(B 5% WAz 10% (3N 14.53% maaz&adaumv\m i 18.34% uns 23.34%)

o . "
Wnuyadasfigninga (au)

Twea FalimPlnfat453%  dafiumsSlméenndn 5%  WadumsSladsenidn 10%
maqagadauﬁmm (Jaathe)  (18.34% mao;‘;adanﬁmm) (23.34% mmgadam‘?auuﬂ)
2541 13,782.75 13,782.75 13,782.75
2542 13,838.24 13,838.24 13,838.24
2543 13,893.97 13,893.97 13,893.97
2544 13,949.94 13,849.94 13,949.94
2545 14,006.16 14,006.16 14,006.16
2546 14,062.62 14,062.62 14,062.62
2547 14,119.32 14,119.32 14,119.32
2548* 14,176.29 12,758.30 11,963.76
2549 14,233.50 12,810.20 12,012.49
2550 14,290.98 12,862.40 12,061.52
2551 14,348.73 12,914.89 12,110.86
2552 14,406.76 12,967.68 12,160.52
2853 14,465.06 13,020.76 12,210.50
2554 14,523.67 13,074.16 12,260.79
2555 14,582.57 13,127.87 12,311.41
2556 14,641.79 13,181.80 12,362.37
2557 14,701.35 13,236.25 12,413.67

* Budemzvulouin 1 we. 2548
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' L] o . A o ™ a - -~ d a
a9 12 dlFhslumafiurususssusiaday WaiimsTlmAameldulonoidsyiu uasdaiims
WU TS lm@aanidia 5% uas 10% (370 14.53% maagadauﬁwum iiu 18.34% uaz 23.34%)

fh'l'z'{ii‘zu’lumﬂﬁnﬂﬂﬂuua:mu&'qgadau {(um)

1 w.e. WadmsTlofia 1453%  daRumsSlaRannie 5%  WatRumsSlo@asinéia 10%
maogadam?muﬂ Jagdw)  (18.34% maa:‘qadauﬁ’muﬂ) (23.34% maagadauﬁmuﬂ)
2541 7,864,200 7,864 200 7,864,200
2542 8,414,694 8,414,694 8,414,684
2543 9,003,772 9,003,772 9,003,772
2544 9,633,983 9,633,983 9,633,983
2545 10,308,362 10,308,362 10,308,362
2546 11,029,947 11,029,947 11,029,947
2547 11,802,044 11,802,044 11,802,044
2548" 12,628,187 12,463,112 12,380,575
2549 13,512,160 13,335,530 13,247,215
2550 14,458,010 14,269,017 14,174,520
2551 15,470,072 15,267,848 15,166,736.
2552 16,552,877 16,336,597 16,228,408
25563 17,711,685 17,480,159 17,364,397
2554 18,951,503 18,703,771 18,579,904
2555 20,278,108 20,013,034 19,880,498
2556 21,697,576 21,413,947 21,272,133
2557 23,216,406 22,912,923 22761,182

* Fudersvuloie T woe. 2548
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. . ~ A - o - .~ d P = o
a1 13 drldinslunsiidayares maumﬁ'lmamulmuTumu{Iir-guu wastladmaRunsTlmds
S a &
IINEU 5% Rz 10% (3N 14.53% voIYsHDuNIMUA Liu 18.34% uns 23.34%)

slgiolunisidayadan (um)

Uwe Haims3loda 14.53%  WakumsTlo@ennae 5%  arRumsslomdasinéy 10%
maagadauﬁmm (Jagiu)  (18.34% maogadauﬁmm) (23.34% maqgadam‘fwm)

2541 2,210,200 2,210,200 2,210,200

2542 2,364,914 2,364,914 2,364,914

2543 2,530,458 2,530,458 2,530,458

2544 2,707,590 2,707,590 2,707,590

2545 2,897,121 2,897,121 2,897,121

2546 3,099,919 3,099,919 3,099,919

2547 3,316,914 3,316,914 3,316,914

2548° 3,549,098 3,384,024 3,301,486

2549 3,797,535 3,620,905 3,532,590

2550 4,063,362 3,874,368 3,779,872

2551 4,347,797 4,145,574 4,044,463

2552 4,652,143 4,435,765 4,327,575

2553 4,977,793 4,746,268 4,630,505

2554 5,326,239 5,078,507 4,954,641

2555 5,699,046 5,434,002 5,301,466

2556 6,098,011 5,814,383 5,672,568

2557 6,524,872 6,221,389 6,069,648

* Grdamsvulove 1) w.e. 2548
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o Qe = 1 o A O’
ulayrgnsvirilansinanyadasdunid udiinsSlmdanmatanlsuiailegiu

. & - - < - - o o - ¥
AT 14 Li‘immm-rmqununmngadauaumﬁmu'lmmﬂumuﬂﬂquu uaziflelinmsijondn 10% uas

15% ﬂaaa‘.’uadauﬁmuﬂ
o Wnamsyhiowinanyadeudunid (@)

' 'lziﬁmsmijwﬁn 10% ﬂaagadauﬁmuﬂ 15% waegadaﬂﬁmm
2548 0 1,602.30 2,369.16
2549 0 1,714.46 2,535.00
2550 0 1,834.47 2,712.45
2551 0 1,962.88 2,902.32
2552 Y 2,100.29 3,105.48
2553 0 2,247 .31 3.322.87
2554 0 2,404.62 3,555.47
2555 0 2,572.94 3,804.35
2556 0 2,753.05 4,070.66
2557 0 2,945.76 4,355.60

P a y A = . o a - w
AT 15 ﬂ‘s‘mmyladaungmnununuua:‘mm maummﬂqumlmnngadauaumumulmﬂ.umu

T L -] - et d e d -~ “:
ﬂ%quu (m‘luumwhﬁwun) uaziliafimainilonan 10% usz 15% YayaHsuYInIG

A - ) el
Py adau AGNINUTIUTIWUATIURY (AW)

1 we tﬁahiﬁmiﬁ'xﬂwﬂ‘n Lﬁaﬂmsﬁwﬁwﬁn 10% ijaﬁmsﬁwﬂ‘wﬁn 15%
mngadau‘ém‘%’ﬁ maagadaﬂﬁmm mmgadaﬂﬁmuﬂ
2548 14,304.35 11,992.58 11,198.05
2549 14,369.96 12,070.44 11,280.13
2550 14,437 .15 12,134.45 11,341.53
2551 14,506.15 12,183.97 11,381.27
2552 14,577.20 12,218.34 11,398.26
2553 14,650.58 12,236.84 11,415.36
2554 14,726.58 12,238.69 11,432.31
2555 14,805.50 12,240.08 11,499.81
2556 14,887 .68 12,242.13 11,466.42
2557 14,973.48 12,244,88 11,483.64




155

A - b A = - d A r-3 L *] o L3 Y-
a7 16 unnyadesfigninee Luaumm‘nquv\unmm&adauaun’%dmu'lmﬂumuﬂaquu (Falaidims
e . a + ar &
Miluvwan) uwazillafimsvinilenan 10% uaz 15% YaaHeuNInIG

] . P
URnaysdeghgnrineg (aw)

U wa Lﬂahiﬁm‘m'\ﬂmwﬁn Lﬂaﬁmsﬁﬂﬂuuﬂ’n 10% Lﬁaﬁmsﬁﬂﬂuuﬁn 15%
mngadanﬁun"%ﬂ maagadauﬁmuﬂ maogadauﬁmm
2548 14,176.29 11,774.68 11,415.95
2549 14,233.50 11,822.65 11,460.74
2550 14,290.98 11,870.93 11,505.86
2551 14,348.73 11,919.47 11,551.23
2552 14,406.76 11,968.21 11,596.75
2553 14,465.06 12,017.08 11,642.35
2554 14,523.67 12,066.03 11,687.91
2555 14,582.57 12,114.98 11,733.35
2556 14,641.79 12,163.87 $1,778.55
2557 14,701.35 12,212.63 11,823.41

' (YN a ' a4 o . # ' o o .~
a7 17 aldinglumsifivTumuuarsusoyaday tuaumm'\tjuwunmn;&aﬂaﬂaumﬁmu'lmulumu
L ond 1 *| g d =4 - e r t
flamiu (Falaifinohilawdng uazdlafinrsiniovain 10% uss 15% VEIAHALNINUS

snlgiulumsivsuuuesudivatian (LIn)

¥ Wt Li'}a'l:.jﬁmtﬁﬁﬂwﬁn tﬁaﬁmfﬁﬁﬂmﬁn 10% Lﬂaﬁmsmﬂwﬂn 15%
mm&adauﬁuﬂ?ﬁ maqgadauﬁwuﬂ mmgﬂdaﬁﬁ"’mm
2548 12,628,187 12,355,814 12,273,276
2549 13,512,160 13,220,721 13,132,406
2550 14,458,010 14,146,171 14,051,675
2551 15,470,072 15,136,403 15,035,292
2552 16,552,977 16,195,952 16,087,762
2553 17,711,685 17,329,668 17,213,906
2554 18,951,503 18,542,745 18,418,879
2555 20,278,108 19,840,737 19,708,200
2556 21,697,576 21,229,588 21,087,775

2557 23,216,406 22,715,660 22,563,918
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1 . - e d - +| L - e s v =
a9 18 dtdsulunsidayados Walinmainlandininyadasuridmeldulounsiagiv (Gl
. w P + w T
nsilowain uasiiialinisyihijowain 10% uas 15% vasyadaunanua

Algislumsrindaysdesum)

U w.e tﬁa‘iﬁﬂmsﬁwﬂqwﬂ'm tﬁaﬁn‘liﬁ‘!ﬂ‘ﬂﬂﬁn 10% tﬁaﬂmtﬁwijunﬁn 15%
nnyadandunid maoa‘;adam’?\muﬂ maay‘adauﬁmuﬂ
2548 3,549,008 3,276,725 3,194,188
2549 3,797,535 3,506,096 3,417,781
2550 4,063,362 3,751,523 3,657,026
2551 4,347,797 4,014,130 3,913,018
2552 4,652,143 4,295 119 4,186,929
2553 4,977,793 4,595,777 4,480,014
2554 5,326,239 4,917,481 4,793,615
2555 5,699,046 5,261,705 5,129,168
2556 6,098,011 5,630,025 5,488,210
2557 6,524,872 6,024,126 5,872,385

WUNBLAG L‘iun“uﬁl.ﬂﬂ:ﬁufumun'nﬁ'lﬂUﬂﬁnaﬁngadauﬁun?zﬂu‘ﬂ 2548 11 2541-2547 Delaidinisrin

ﬂwﬁn
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Wl NSHANHAIWNGS LBLAR 'a“mﬁum‘sﬁﬁ!wﬁnmngadauﬁun‘%‘ﬂ'

P a - - w -
AT 19 ﬂ‘%mmgadaUﬂgnm'hﬁ‘lmmaﬁun‘uﬂ%mmmeQuwunmngaﬂauaun‘s’ﬁ moldulouae
- A o a a . ~ . - - o o«
Ta9tiu wazdl afiminauumnuulunomsIlafahutumsilowinanyadasdunsis

) P [ - [ -
Wanoyadesignih S lodaruiuBanamshionin @w)

Fmdanad - o o .
- - EAETCERTHY Flmdariu Flofaiy Tlodain
1 w.a. waz lifinng - R - -
. PINGN 5% war  IMMGN 5% WAz INBY 10% LR DINLEN 10% UAS
Yinilpwaln e . - e . e
* . Yijuwain 10% Yilpwan 15%  vilowdn 10%  hiowan 15%
mluuifaniv * " 1
2541 1,206.71 1,206.71 1,206.71 1,206.71 1,206.71
2542 1,362.50 1,362.50 1,362.50 1,362.50 1,362.50
2543 1,528.02 1,528.02 1,528.02 1,528.02 1,5628.02
2544 1,703.93 1,703.93 1,703.93 1,703.93 1,703.93
2545 1,880.96 1,890.26 1,890.96 1,890.96 1,890.96
25486 2,089.88 2,089.88 2,089.88 2,089.88 2,089.88
2547 2,301.52 2,301.52 2,301.52 2,301.52 2,301.52
2548* 2,526.77 4,680.69 5,454 93 5,519.46 6,302.99
2549 2,766.58 5,107.55 5,931.07 5,971.76 6,805.04
2550 3,021.96 5,563.37 6,439.69 6,454 .87 7,341.46
2551 3,293.99 6,050.14 6,983.02 6,970.91 7.914.61
2552 3,583.84 6,570.00 7.,663.48 7.522.17 8,527.04
2553 3,892.75 7.,125.25 8,183.61 7,758.14 8,856.80
2554 4,222 05 7,718.35 8,846.17 8,034.07 9,209.09
2555 457317 8,262.74 9,505.76 8,333.78 9,591.72
2556 4,947 64 8,682.63 9,822 91 8,658.65 10,004.82
2557 5,347.07 8,929.34 10,352.74 9,010.68 10,450.62
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2541 13,872.75 13,872.75 13,872.75 13.872.75 13,872.75
2542 13.932.63 13.932.63 13,932.63 13,932.63 13,832.63
2543 13,992.85 13,992.85 13,992.85 13,992.85 13,992.85
2544 14,053.55 14,053.55 14,053.55 14,053.55 14,053.55
2545 14,114.88 14,114.88 14,114.88 14,114.88 14,114.88
2546 14,177.00 14,177.00 14,177.00 14,177.00 14,177.00
2547 14,240.10 14,240.10 14,240.10 14,240.10 14,240.10
2548° 14,304.35 11,380.76 10,592.61 10,592.61 0,798.08
2549 14,369.96 11,461.87 10,677.89 10,677.89 9,887.58
2550 14,437.15 11,529.95 10,743.28 10,749.53 9,956.47
2551 14,506.15 11,584.44 10,787.80 10,806.92 10,003.75
2552 14,577.20 11,624.71 10,810.44 10,849.39 10,028.37
2553 14,650.58 11,650.10 10,833.01 10,892.25 10,051.17
2554 14,726.58 11,676.90 10,856.74 10,935.75 10,075.91
2555 14,805.50 11,702.34 10,879.42 10,978.07 10,099.30
2556 14,887.68 11,728.63 10,902.32 11,021.37 10,123.91
2557 14,973.48 11,754.87 10,925.45 11,0684.72 10,147.23
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2541 13,782.75 13,782.75 13,782.75 13,782.75 13,782.75
2542 13,838.24 13,838.24 13,838.24 13,838.24 13,838.24
2543 13,893.97 13,893.97 13,893.97 13,893.97 13,893.97
2544 13,949.94 13,949.04 13,949.94 13,949.94 13,949.94
2545 14,006.16 14,006.16 14,006.16 14,006.16 14,006.16
2546 14,062.62 14,062.62 14,062.62 14,062.62 14,062.62
2547 14,119.32 14,119.32 14,119.32 14,119.32 14,119.32
2548* 14,176.29 11,162.86 10,374.71 10,374.71 9,580.18
2549 14,233.50 11,208.38 10,417.08 10,417.08 9,619.37
2550 14,290.98 11,254.23 10,459.79 10,459.79 9,658.92
2551 14,348.73 11,300.35 10,502.77 10,502.79 9,698.75
2552 14,406.76 11,346.69 10,545.92 10,646.02 9,738.76
2553 14,465.06 11,393.19 10,589.16 10,589.42 9,778.88
2554 14,523.67 11,439.79 10,632.40 10,632.92 9,818.99
2555 14,582.57 11,486.43 10,675.54 10,676.47 9,859.01
2556 14,641.79 11,533.04 10,718.48 10,719.99 9,898.83
2557 14,701.35 11,5679.56 10,761.12 10,763.41 9,938.33
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2541 7.864,200 7,864,200 7,864,200 7,864,200 7.864,200
25642 8,414 694 8,414,694 8,414,694 8,414,694 8,414,694
2543 9,003,772 9,003,772 9,003,772 9003,772 9,003,772
2544 9,633,983 9,633,983 9,633,983 9,633,983 9,633,983
2545 10,308,362 10,308,362 10,308,362 10,308,362 10,308,362
2546 11,029,947 11,029,947 11,029,847 11,029,947 11,029,947
2547 11,802,044 11,802,044 11,802,044 11,802,044 11,802,044
2548 12,628,187 12,298,038 12,215,500 12,198,993 12,116,456
2549 13,512,160 13,158,900 13,070,585 13,052,923 12,964,608
2550 14,458,011 14,080,024 13,985,526 13,966,627 13,872,130
2551 15,470,072 15,065,625 14,964 513 14,944,291 14,843,180
25562 16,552,977 16,120,219 16,012,029 15,990,392 15,882,202
2553 17,711,685 17,248,634 17,132,871 17,109,719 16,993,956
2554 18,951,503 18,456,038 18,332,172 18,307,400 18,183,534
2555 20,278,108 19,747,962 19,615,424 19,588,917 19,456,381
2556 21,697,576 21,130,319 20,988,504 20,960,142 20,818,328
2557 23,216,406 22,609,441 22,457,700 22,427,352 22,275,610
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(uwleurpilagiing : ' " :
2541 2,210,200 2,210,200 2,210,200 2,210,200 2,210,200
2542 2,364,914 2,364,914 2,364 914 2,364,914 2,364,914
2543 2,530,458 2,530,458 - 2,530,458 2,530,458 2,530,458
2544 2,707,590 2,707,590 2,707,590 2,707,590 2,707,590
2545 2,897,121 2,897,121 2,897,121 2,897,121 2,897,121
2546 3,089,819 3,099,819 3,099,919 3,099,919 3,099,819
2547 3,316,914 3,316,914 3,316,914 3,316,914 3,316,914
2548* 3,549,098 3,218,950 3,136,412 3,119,905 3,037,368
2549 3,797,535 3,444 276 3,355,961 3,338,298 3,249,983
2550 4.063,362 3,685,375 3,590,878 3,571,979 3477482
2551 4,347,798 3,943,352 3,842,240 3,822,017 3,720,906
2552 4,652,144 4,219,386 4,111,196 4,089,559 3,981,370
2553 4,977,794 4 514,743 4,398,980 4,375,828 4,260,065
2554 5,326,239 4 830,775 4,706,909 4,682,136 4,558,270
2555 5,699,076 5,168,930 5,036,392 5,009,885 4,877,348
2556 6,098,011 5,630,755 5,388,940 5,360,577 5,218,763
2557 6,524,872 - 5,917,907 5,766,166 5,735,818 5,584,077
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