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Abstract

The objective of this research project is to investigate the guantity and
characteristics of generated solid waste and to evaluate the management performance of
TakKham Municipality, Suratthani Province in order to determine the appropriate
management system for solid waste in Takham Municipality, Suratthani Province. The
result has shown that Takham municipality generates solid waste about 17 tons per day.
The main components are organic waste, plastics and paper which are accounted for
60%, 20%, and 7% (by weight), respectively resutting in high moisture content, about 60%
and low calorific value, approximately 2,000 kitocalories per kitograms. Hazardous waste is
also found about 1.7% by weight. Therefore, the management system that is suitable for
Takham municipality should be an integrated system between separation system and
biological treatment technologies prior to final disposal at tandfill. Thermal treatment
may not be suitable regarding the high moisture content, {ow calorific value and also the

low managerment capability of Takham municipatity at present.

Four main criteria issues including engineering efficiency, local authority’s
capability, public participation, and cooperation were evaluated. The result shows that
the storage and collection system are well operated unlike the disposal process in which
the disposal site is operated as dump site and the tand area is insufficient. Therefore,
improving the efficiency of municipal solid waste management needs the promotion of
source separation, particularly at the market area and commercial area and also the

promotion of community-based solid-waste management systems.

Management options for Takham municipality were formulated combining the
source separation/ informal recycling or the material recovery facility/ formal recycling
with biological technologies between composting and anaerobic digestion before
landfilling. MCDA - Multiple Criteria Decision Analysis was then used to determine the
best option. Four main issues related to these 6 alternatives were evaluated. The result
shows that the best option for Takham municipality regarding the current conditions is
the integrated system consisting of material recovery facility followed by composting and
landfill.
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Abstract

The objective of this research project is to investigate the quantity and
characterstics of generated solid waste and to evaluate the management performance of
TakKham Municipality, Suratthani Province in order to determine the appropriate
management system for solid waste in TakKham Municipality, Suratthani Province. The
result has shown that Takham municipatity generates solid waste about 17 tons per day.
The main components are organic waste, plastics and paper which are accounted for
60%, 20%, and 7% (by weight), respectively resulting in high moisture content, about 60%
and low calorific value, approximately 2,000 kilocalories per kilograms. Hazardous waste is
also found about 1.7% by weight. Considering the management system, the collection
system are divided into 5 routes and the collection process starts from 2.00 to 11.30 am.
The Collection system is curb side system without segregation and source separation

except Chareanlap community.

Regarding the evaluating criteria, the engineering efficiency, local authorities’s
capability, public participation, and cooperation between local authority and public are
evaluated. The result shows that the storage and collection system are well operated
unlike the disposal process in which the disposal site is operated as dump site and the
land area is insufficient. The key reasons for the problem are lacking proper management
plan, sufficient budget and cooperative between Thakham municipality and the public.

Therefore, improving the efficiency of current municipal solid waste management
needs the promotion of source separation, particularly at the market area and
commercial area and also the promotion of community-based solid-waste management
systems in which the communities should be cooperated in both planning and operating

Process.

Keywords

Solid waste management, Municipality, Physical composition, Chemical composition,

Capability evaluation, Community-based solid-waste management
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yaray (Solid Waste)
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yaayyuyy (Municipal solid waste)
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uaanAuIadnit (van der Sloot, 1997)
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uaily, 2547)
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2.2.4. invauzyasyaray
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SnwuERAl wazdnvuswRTIA (Tchobanoglous uavAME, 1993)
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dudsznauall (C H, O, N, S, CL P)
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fan: Tchobanosglous wasane, 1993
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- ANELATHENY
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- ngwiheteteAuuavaufuiloveslsvey

ganaiayadeuyanod (Solid Waste Generation Rate) vingfia Usunanarlesya
A'J - a., ﬂv 1 1 é o N
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v ¥
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yuruiwnade (FmARINTIN)
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- HUFUTEAUBIANITUIMITAIUR1UA 0.4 Alanfu/au/u
thunand 0.2 - 0.3 Alan3u/Au/Ju
1R4uaRa MmNy 18 Alanfw/uiusenouns 113
HOTUNY IR 0.24 - 0.46 AlanuAdey/ iy
widviguies
- nduiliifidinad 0.02 - 0.66 Alanfi/au/iu
- nutlaiind1edu 0.06 - 0.45 Alaniu/au/ty

J oy L3 1 =f =y Ll
WU duviweg enusIIYe, 2541
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2.2.6.MIIAMIYanas (Solid waste Management)
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yadamiawa+ sruuthnavatwgnwdnawniuia

2. ngumuiivuanane 2 (M2) JEUUARLEA+SEUUERENNTINTN+TEULNERY ke
100-250 #iu/3u \Wawwder szuuilinauashagamdngniuia
3. nguAuiTuIAnee 3 (M3) FEUUAALYIN+ I3V TN T ININ+HTsUURBRALAN B Y
50-100 #u/3u WHawnde+ seuuihinauagagmudnauiduia
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2.27.m59amsyadesyadaslauyuyu (Community Based Solid  Waste
Management)
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AnautRvaaivesyadosgury 1HuA AAudu (Moisture content) VS, Fixed Carbon,
Ash, Aauseu (Calorific value), d@ulssnauwnll Sesas CHONS uas dns1dUAISTUAUND
lulasiau (N Ratio) Uusiu  Tunislmsssinuaudfniaeiivesanesinguau  16vians
AnTgiyanasan 2 undwiieiu Asvnunasiudayadasvualuguazyadesguyuainsaiu
yuyapeiliuruyarssmeluimmautadissviig
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Awandeuuarndeay, 2551) Tavasrsznaumdnidy yadesduniduszunadesas 60 uanas
P19 4.9 uaznnit 4.8 dwalilianiwiulsanmiosar 60 waneiemnsted 4.11 Falsl
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sanaan Seflasrisznauvesyaresunlnilduuulenysznadouas 60 fdmmudulsnades
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uvdsiniinunlug uanaiennsted 4.1 aglutae 12 - 22 Tnsirvnsaudmiunishieviin
azaglutae 2535 (Haug, 1980; Sanderson uas Martin, 1974) Gemamawauiadisairi
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3. Arpudou (Weasirandi) 3,258.9 -
- . ) 52191 4,372.9 3,258.9 1,277.7 4,752.4 4,965
(35 Automatic Bomb Calorimeter) 7,277.7
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- . _ 1,880.8 2,406.6 1,405.9 1,896.7 1,629.4 1,859
(3% Ultimate Analysis) 2,406.6
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" . ) 2,821.4 4,462.0 2,602.2 3,955.9 2,801.3 2,952 Cn
(38 Approximate Analysis) 4,462.0
7. C/N ! 15.87 21.85 22.26 12.00 16.51 12.00 - 22.26 17.0
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U2548 | U2549 | V2550 | V2551 | V2552

Uunnresiadeviad
= 8,577,500 | 8,030,000 | 6,840,100 | 6,387,500 | 6,205,000
(Mlansu)
sunulunisdaivuey

. o 0.650 0.572 0.705 0.825 0.778
(uwsailansy)
sunulumsminves

- . 0.073 0.067 0.098 0.081 0.103
(U meailansy)
aunulunsianisves

. o o 0.723 0.639 0.803 0.907 0.881
(Umaenlansy)
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Abstract

The objective of this research project is to determine the appropriate
management system for solid waste generated in Takham Muang Municipality, Suratthani
Province. The result has shown that Takham municipality generates solid waste about 17
tons a day. Organic waste is the major component (60% by weight), resulting in high
moisture content 60% and tow calorific value approximately 2,000 kilocalories per
kilograms. Therefore, management system that is suitable for Takham municipality should
be an integrated system between separation system and biological treatment
technologies before final disposal at landfill. Thermal treatment may not be suitable
regarding the high moisture content, low calorific value and also the low management
capability of Takham municipality at present. Technologies which are simple, not required
high operating skills, and able to operate at low cost is necessary in order to achieve
sustainable management system.

As a result, 6 management alternatives were formulated combining the source
separation/ informal recycling or the material recovery facility/ formal recycling with
biologicat technologies between composting and anaerobic digestion before landfilling.
The MCDA - Multiple Criteria Decision Analysis was used to determine the best option.
Four main issues related to these 6 alternatives were evaluated. The result shows that
the best option for Takham municipality regarding the current conditions is the integrated
system consisting of material recovery facility followed by composting and tandfill.

Keywords

Municipal solid waste, Local authorities, Appropriate solid waste management, Multiple
Criteria Decision Analysis
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nusuenles Samsndanszlasogiviionlvl 1 Tu Tiwdseuuihduntslalnsimly 817
Halus uwin1sndnnszvesegiiiniladalindiuviiunslelnsdmigiios 3 Faluavindy
drunmadanszay 1 duamnnseasdledalindanuivsiosay 50 vasmawdnnszavluiain
sulsl viemslimuuiadiatu 10% seteUsendandanuldvsanaionas 1 Tnsfinmunnues
wihluAadinmusionsnszunnuazldnuldfimiloufmnisenns

2.9. mawlugl (Incineration)

o :I E LY s

AST vieis nazviumsinateyadasduvauds vsuvan uasfelviAnnisduniy
W 3 v & v =3 N cbl 1 [T 1r v
sanszuunswaiml udsanwidud leds viafailuaunsawaldan Tunisunasdadd
gauufiluszunm 650 - 1,200 asrwraldua wasudintawasfinduity dxiuludosidanely
¥ & A 1 9t al -4 - Y . (J » o o o ﬂ‘
manszuIunsinuigy wisuiuszduiuiu dudu fiinamdddunszuiuniswn fa ndy
SUNTU kasuaRwn eI (WeS wallmg, 2545)

FUuvun eIl e iayaros wiulu 3 Ussinn fa

1. wirnviindisdusnsniu (Stoker-Fire Incinerator) fuildiuninlutiagdu Tne
ar L2 o L I=‘ fa)
wiasupnFuiwihiluntstouyasteslumen gaumaflulmnwidszuia 850 - 1,200 a1mn
\waldea

2. wsngiianauaumsienludl (Pyrolytic Incinerator) uwiaiiueniawniugd
u 2 Fumeu Toglutunouusnazmuaumaenlundyedesantizlionn wisldaniareuine
tige Hgungiiuszuin 450 asrgadea uazludugaingsdunsuniniluantizaanmauin
(Ruwe Faanaliiudowmas fagumniluiangeiis 1,000 ~ 2,000 awiiwaldea

3. wnenviiaflianataiinnuou (Fluidized-Bed  Incinerator) Wuin il
mulufifnansdisdaianudou Sldud wsamend viansrgwithauin 1 Hadums W
U'szmmf:;&aclaaﬁmﬁm‘sgﬂéaﬂiﬁﬁ'vmmﬁﬂﬁau AnanuazyadeuIvgnIuRaNT Ul KasNT
Iniilaaldornmuinifiune vildldamumgiife 850 - 1,200 asrieaidea

2.10. maInTugaievianisilinavategngudnems (Sanitary Landfill)

yadegazgnimniandanadiluiuiidedanionlilaglinoianaidesogueuniiotes
Uszrneu wardawndon Fduudasiuazlfintesdnmnainioarundnliyudas udsldrunauiy
wazuadaliniudnafs wdsanduihyadesunindouazundndndudun vstisuvigarsidaglu
yarlsyazgndesdaamsisundlaegdunds Faduruiumsdesaaeaiinliainia (Anaerobic
Decomposition) vhliyeratgui uasafesimuiuludurewanss fasilssuuvied \dowuay
sunufeiinty uasﬁszuuﬂmﬁ’uﬁwxgauaﬂmé‘ﬁguﬁwwmaﬁhua’w (Wo3 veTins, 2545)
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#1 nagsTaian As n1sviaminuuudueinie (Aerobic composting) ausaanuiuTY
yodoeiidesintielonay 80 Fsannsnanailidrelunisifivey wudwasidn
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Bnsiteuldusaiiunadonluduaseganife Cost Benefit Analysis (CBA) tugtu
#i Life Cycle Analysis (LCA) ﬁ]vﬁw‘l’ﬁlﬁaﬂ'ﬂﬁummmm%umqﬁméemmé’au Fellagudl
IU‘iLLﬂ‘iJJ?Ht‘if\}‘i‘d"ﬂa'ItlLLUUVIWGHU”I‘UuLWEﬂHﬂ’]'S‘]uﬂi’l“wuﬂ‘iuaﬂﬁﬂﬂ‘wuﬂﬂ‘uu LU GABI, WM,
SIMA Pro, WARM waz WISARD Immam*smuaﬁ{mwataanmmaaﬂmmmuaumﬂmsﬂi A UVae
finufie Multi Criteria Decision Analysis (MCDA) m’lu‘ﬂ%‘uu‘lmumiwmmmmﬂumﬂi.ﬂ'i'iz‘vi
wawgﬂuuwﬁuﬂu \u ELFCTRE, PROMETHEE, AHP uaz TOPSIS (Morrissey & Browne 2004;
Hung, Ma, & Yang 2007) u.av'lmwwmtﬂxﬂﬂiunsua'n.iﬁ]'nﬂu‘ziamqr; i\ EXPERT CHOICE
{AHP), ELECTRE TRI Assistant (ELECTRE 1il}, PROMCALC (PROMETHEE), wat HIPRE 3+ (AHP)
(Morrissey & Browne 2004}
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HARBUUIUPTIIYY Wat dnsmanouunumelu

U a = - o L4 qd 1
a. yam1tagUugnd (Net Present Value: NPV) wansdiadnuausalsslosianiiay
TugUveaadtiagtuillifunasassosinmvedlasins

— B -C
NPV = Y Lt
= (1+7)
oy PR
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C, A8 WUV]"U'W HAUUA 'lﬂ‘lﬂiQﬂ']'i

r fia dms1Aean(Discount Rate)

b. 85I IUTENIIHAROUBIUALAUNU ( Benefit-cost ratio : BCR) uanabiayan
Tagtiuvaamadsslovinumsmeagamiagtuvasmununy

> B (+r)"
BCR = =0
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c. anTmanauuninIelu ( Internal rate of return : IRR) WDun1IwidnTAnanves
Trsaims@aazvinliyartagtuesanouwnugviiiduifugud

RR Ao i riinli 3B g
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< w w £ al o
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NPV BCR IRR nsamulnsang
Wuwan >1 > Savwmendodu | awu
winfurug =1 = Savneniduiug ALY
Wuau <t < Swswanidedug | limsawy

5.2, rviedauaueeulmiraalasans (Sensitivity Analysis)

5.3. madszunuamlgarelumsiavisruunisdnntsuey Tasudsdunulunisdmirssuy
nsdamsvazdusunumnanse Direct Cost) Frusznaudae Fuyulunsdriuues
nguyu Mdnsesladlinisilanay Joudn Mo vam wazdity wazduuy
vnadau (indirect Cost) Fasznaude Aldsefusaiy

5.4 mstssnuyarwaUselevianiasans vawauszlondnamss Oirect Benefit) 3¢
Ussnaushoneldninnsneianitada Jo uaswinu uazAistsudlonnisdaiiv
yedosluimiuimernadenirin Smingregiod wavsauselonineden
(ndirect Benefit) @sUsznaudrurausslaviarnnisannisldlewnd wie n1ei
Usswrmiluanavinduliasnmeusudiy
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&I Iﬂ & 1 i o al -l 1 1 1.3
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msaan1Iiinyanay - Education
- Incentives (weight base charge)

- Forces {(Polluter Pay Principle, Landfill Levy)

ASAALEN - Informal system {waste picker, scavengers)

- Formal system (MRFs)

asuin - Composting (windrow, static pile, concrete box)
- EM liguid

- Anaerobic Digestion/ Biogasification

- Recycling

- RDF

- Gasification

-  Incineration/WTE

3R - Sanitary landfill

- Sanitary landfill with energy recovery system

- Landfill mining
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Landfill Gas to Energy > 100
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Fluidized bed Incineration > 100
Gasification > 15
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Aau Aniuiiung
WU » - a

(@uun/Au) {vw/au)

RDF 0.74-1.75 248 - 629

Landfill Gas to Energy 094-125 257 - 932
Stoker Incineration 65-15 800 - 2,000
Gasification 2-49 638 - 1,004

Anaerobic Digestion 1.25-18 128 - 704

A L3 t
AT 87U UNoY 2551

wavlleRansnniammmisuresguruluiuiivudt msildusausienisianisyades uas
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13 lll 4 ] ot 1 a ﬂv :‘ - 1 ar d oy 1
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N LYl o ] ] . T - 'S LY) - 27 3
ratio ALARSIURIIWE 4.11 Wy A1 O/N ratio aglutisfiausadrlundndudels (eealsn
Ay Aeslin1TuTulanezvesTasmiiniusu)

IJ = “ - o ¥
717190 4.11 waiiaTisd O/N vesyadesBunid a Uetlsnavyares

Wumansiusu N
g 1 24.02
aw 2 17.12
@ 3 12.29
a1y 4 (11) 15.55
a1 4 (na1aTu) 9.05
aw s 17.35

4.3. mudanmsianisyadasdmivvauiadiswihdm

Tgasy waluladiinzaufuiuimaadeshdudeditudevlunisifusuvuay
fmnguaiisliszuunisdansyedetluiuiiogwddu sy madoniiidululsdmivyades
wAvaienihdy fuandumsied 4.12 Tnensiausnyadevannsofinnsald 2 wameie
dnasunmsAawenuuulailiumems (informal recovery) wia aflssinuanyarassau
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4.4. waluladnisdanisyadaglulagiu

widelhinaussisasioaveuvalulagvbidudaulumadussuuiasinwaua Vilanu
Julvldlunaihlvidlufuiveaveunadlonidy fazlddnsanuduldlaimanadn uas
wisugeand ludwurely

1. mauiin{suuuiudls? (Windrow)

Huguuunsminillifuiitondumswindtismniigadssnduitiannsoils
frguazldgenndudou WowanauiaguinlfidriundzienaslivinnswannduTaandnly
drnanihuausyana 2-3 adwladUa (Hay uaz Kucherither, 1990) FBnstasiinindy
g1 eI andneanisliflE msndnndunesTaamintuannsovildlaeldussunud
naafaauiindivutelivguindn drunuinarngs aunirsssiasmindvimsninuuuiudlss

sauandlunmd 4.1 (Rabbani wavAly, 1983)
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AIUALNETRY, 2536) l.wa'lﬂunﬁ'ivmammﬂlwnmawun a'su‘sﬂiwwaaﬂanawunwmmivmn
LLumuﬂ'Tsmwuaaﬂuamwanaﬂwnnu.a.,aﬂn'im"lun'ﬁwannamaﬂwun

]
=l

| . 2 o i
NINN 4.2 ﬂmljtmuﬂwuu Windrow YIUAT5L9718% 932U

2. mminfeuuunasating (Static)

mamingetBtlerlifimawdndunesTanvitn dléTanrtanvazdeuinadonluniviin
‘i mnmmaumnﬁnLﬁumauﬁui‘amﬂ'%’uamwniu Tulffura Aidoe LﬁaﬂﬂﬁUﬂﬁﬁu%uﬁﬁuﬂﬂLﬁuiﬂ
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sudunisifes fauaadluawii 4.3 (ESRC, 2553) Tny Tchobanoglous wazaiz (1993) A
wnvesnesTamminimnzaulussuuilfegs 2.0-2.5 wns Waatlumaniin 36 dUani udaia
Urluunsadnadneas 4 dUan

o B w v oo a ) .
i 4.3 naavsinuwuuldweIeaduannia (Aerated Static Pile)

of aaa d at at 1] d :’
3. deufjisemdanuiinliiinisiadiauin (Non flow reactor)

nmswinudatazfunuy Batch Fulnldnwunlugundssdislfjite TngAuasgnioudn

TudsiauaiBuiu vdsanduldiatludwiten 7-14 Tu Assduganismiln guuuudmdnuansly
i o
NINA 4.4 (MuA: Haug 1993)
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A 4.4 SaUfAseniTaaminlifinisedeun (Non-flow reactor)

b ]

4. mwiindithy (Home Composting)
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LY = @ Vai at a o ./ P | 9 a -
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vwin | dndn | opt1 Opt 2 Opt 3 Opt 4 Opt 5 Opt 6
Hody | Ussiu
Fl: mmﬁmmﬂiﬁuﬁ (m3.31) 1.2 23,532 26,912 21,817 15,460 19,984 13,175
F2: Vunauyarasianunsoanls 025 1.1 8.38 7.19 8.97 11.17 9,59 11,96
F3: muBangulunisindnyaney ' 1 5 3 3 4 2 2
Fa: argnislinuvesiuiinquilinay 1.2 12.26 10.70 13.23 18.69 14.41 21.94
E5: ﬂ':'mmmsau’lumiamu 1 4,595,466 9,278,841 9,202,773 30,380,342 | 35,063,717 | 34,987,650
Fé: Arlddralumsdavhazuy 0.25 1.2 | 43,174,716 | 29,735,578 | 33,936,879 | 58,241,955 | 44,802,817 | 49,004,118
F7: Telaanasvinssuy 1.1 47,770,182 | 39,014,419 | 43,139,653 | 88,622,297 | 79,866,534 | 83,991,768
F8: nspaufureueusiasruuiiaus 1.2 32.44 5.12 21.71 18.78 3.17 18.78
F10; sedumsildiusmvosgue 1.2 60.3 60.3 603 39.7 39.7 39.7
F11: mugenndeaiuidnydiiiviin 02 1 3 2 2 2 1 1
Fii: Nanswuwiaq'umw 1 4.507 4.173 4.070 4.587 4.253 4,130
F1z: *j"! 1 21 27 23 22 26 28
F13: 1nm 0.25 1 110 117 92 103 117 125
F14: paufie 1 7 8 10 4 6 7
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J al T L4 1 3
AT519N 4.25 fﬂ’ﬁ'\\'i!.‘lﬁﬂijtﬂHUU?SﬂWﬁﬂ?Wﬂ?UW’N‘] Ypusazyadan

Optt Opt 2 Opt3 Opt4 Opt 5 Opt 6
Opt 1 0.000 0.429 0.857 1.000 0.857 1.000
Opt 2 1.000 0.000 0.800 1.000 0.700 0.800
Opt 3 0.750 0.375 0.000 1.000 0.750 0.750
Opt 4 1.000 0.429 0.714 0.000 0.429 0.857
Opt 5 0.600 0.600 0.800 1.000 0.000 0.600
Opt 6 0.87% 0.750 1.600 0.750 0.625 0.000
ASLUUTIU 4,225 2.582 4171 4,750 3.361 4,007
a16u 2 6 3 1 5 a
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1, Asssndey () 3,321,210.24 | 3,547,052.5 | 3,788,252.11 | 4,045,853.25 | 4,320,971.27 ; 4,614,797.32 | 4,928,603.54 | 5,263,748.58
2. vt (uw) 707,380.65 709,066.90 T710,752.74 712,442.58 714,136.44 715,834.32 717,536.25 719,242.22
'i‘]uﬂﬁﬂiﬂﬂ‘!ﬂi‘liimm (um) 4,028,590.89 | 4.256,119.44 | 4,459,004.85 | 4,758,295.83 | 5,035,107.71 | 5,330,631.64 | 5,646,135.78 | 5982,930.8C
Nﬁ'l]‘iﬂtlﬁ'liﬁﬁg (uw) 16,614,753.10 | 3,682,274.60 | 3,923,795.67 | 4,181,719.07 | 4,457,160.12 | 4,751,309.96 | 5,065,440.74 | 5,400,911.12
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mFnseidumuuaskauszlsyivamiadani 2 (da)

918013 2561 2562 2563 2564 2565 2566 2567 2568
Auny
1. miaduen o undsduln (59
fununtaan (U - - - - - - - -
fununriniuay (um) - - - - - - - -
2. firfanmennesy
#unumaaau (un) - - 2,641,567.30 - - - - -
iuv[um'ni'uﬂunu fun) 316,634.63 317,387.44 318,142.04 318,898.44 319,656.63 320416.62 321,178.43 321,942.04
3. vaudlinav (LD)
Auquniasgu (uim) - - | 2377505163 - - - - -
iuv;um'sﬁﬂl.ﬁunu (uwm) 266,828.97 267,063.36 268,099.27 268,736.68 269,375.61 270,016.06 270,658.04 271,301.56
iﬂuﬁunuﬁmun (uw) 583,463.60 584,850.80 27,002,860.24 587,635.12 589,032.24 550,432,569 591,836.47 593,243.58
naysslom]
1. Asssuituy (Um) 5,621.683.48 6,003,957.96 6,412,227.10 6,848,258.54 7,313,940.12 7,811,288.05 8,342,455.64 8,909,742.62
2. v (un) 720,952.24 122,666.33 724,384.50 726,106.75 727,833.10 729,563.55 731,298.11 733,036.80
11uﬂaﬂsaiwdﬁmun (um) 6,342,635.72 6,726,624.29 7,136,611.60 7,574,365.29 8,041,773.22 8,560,851.60 9,073,753.75 9,642,779.43
uaﬂiﬂauﬁ'@ﬁ (uw) 5,7159,172.13 6,141,773.4% 19,866,248.64 6,986,730.18 7,452,740.98 7.950,418.91 8,481,917.29 9,049,535.85
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o o
nsianeidunuuasnauszlavivamiadand 3

5075 2553 2554 2555 2556 2557 2558 2559 2560
Auvu
1. mydauen o undaniile (SP)
Auvunsamu (um) - - - - - - - -
fuvunsauiiuau (um) - - - - - - - -
2. inedinweanyee
fununisaau (um) 2,027,697.10
Funumiduiiuay (um) 310,674.13 311,41471 | 31215511 | 31289727 | 31364120 | 314,386.89 | 31513436 |  315,883.60
3. mwsiniy
fuyumsamu (um) 915,530.00
guyumysniluan (um) 499,267.57 500,457.72 | 50164758 | 50284027 | 504,035.79 | 505,234.15 | 50643537 |  507,639.44
4, wauilanau (LD)
Aunumsamu (um) 18,250,000
Auvum sswiiua (uw) 254,972.76 183,701.09 184,137.85 184,575.64 185,014.48 | 18545435 185.895.28 |  186,337.25
Taukunuavun (uw) 22,258,141.57 99557353 |  997,940.54 | 1000,313.18 | 1,002,691.46 | 1,005,07540 | 1,007,465.01 | 1,009,860.29
uaussTuni
1. AgTTudod (u) 3321,210.24 | 3,547,052.54 | 3,788,252.11 | 4,045853.25 | 4,320971.27 | 4,614,797.32 | 4,928,603.54 | 5.263,748.58
2. 3y (um) 707,380.65 70906650 | 71075274 | 71244258 | 71413644 | 71583432| 717536.25 [ 719,242.22
3. 9ety (uw) 584,204.40 585597.02 | 586,989.30 | 588,384.89 | 589,783.80 | 591,186.03 | 592591.60 | 594,000.51
rounavzlonifavun () 4,612,79529 | 4,801,716.46 | 5085994.15 | 5346,680.72 | 5624,891.51 | 592181768 | 623873139 | 657699130
uauszlonigmd (um) 17,645386.27 {  3,846,142.94 | £,088,053.61 | 4,346,367.54 | 4,622,200.05 | 4916,742.28 | 5231,266.38 | 5567,131.01
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nsianziduuuasnadstlanivamindani 3 (da)

TENY 2561 2562 2563 2564 2565 2566 2567 2568
Auvu
1. MIAAULA o) unEiTidin (SP)
Auvunisaavu (um) - - - - - - - -
fuyunradiiuem (um) - - - - - - -
2. finudinwanuas
Auvumiasu (um) 2,641,567.30
FununisAuiiva (um) 316,634.63 317,387.44 318,142.04 318,898.44 319,656.63 |  320416.62 321,178.43 321,942.04
3. minijy
fununisamu (um) 1,192,699.89
fumumaandiuag (um) 508,846.37 510,056.17 511,268.85 512,484.41 513,702.86 | 51492421 516,148.46 517,375.62
4. wauilanau (LD)
AUNUNTISAIYU (Uh) 23,775,051,63
Auumssanidusu (um) 186,780.28 187,224.35 187,669.49 188,115.68 188,562.93 |  189,011.25 189,460.63 189,911.08
saufuumanun (U 1,012,261.27 | 1,014,667.96 | 28626,399.20 |  1,019498.52 | 102192242 | 1,02435208 |  1,026,787.51 | 1,029,228.74
naussloyu
1. Arassaniloy (um) 562168348 | 600395796 | 641222710 | 684825854 | 7313940.12 | 7,811,28805 | 834245564 | 8909.74262
2, 11sfinY (um) 720,952.24 722,666.33 724,384.50 726,106,75 727,833.10 | 729,56355 731,298.11 733,036.80
3. 118t (um) 595,412.77 596,828.38 598,247.37 599,669.72 601,095.46 |  602,524.59 603,957.11 605,393.04
saunausloniteun wm) 693800849 | 732345268 | 773485897 | 817603502 | 8642868.68 | 9,14337615 | 9,677,710.87 | 10,248,172.47
nalssluvignd (um) 592578722 { 6,308,78¢.71 { -20,891,540.23 |  7,150,536.50 | 7.620946.26 | 8,119,024.11 |  8,650,923.35 | 9,218,943.73
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- 'Y ‘ P |
nisiiuuuaznalssTssivaadand 4

TN77 2553 2554 2555 2556 2557 2558 2559 2560

»

U

1. lssemunisAnuen

oo

Aunua1TaIy (Um) 6.387,886.40

BLALMARELELURLEUAMAWILIURILEE

ﬁ’uv;umm’uﬁunu {um) $87,268.43 989.621,82 991,977.12 994,338.03 996,704.55 999,076.71 1,001,8454.51 1,003,837.97

°

2. nmswiinvine (CP)

Auvun1TaImMY (Un) 3,151,720.00

Auyunredniiuam (um) 1,664.225.24 | 166819241 | 1,672,158.60 | 1,676,134.22 | 1,680,119.30 | 1,684,113.84 | 1,688117.89 |  1,692131.45

3. wauilinau (LD) o
=

AununITamy (Un) 18,250,000.00 S

AununriAniduay (um) 594,936.45 612,336.96 61379282 | 61525213 |  616,714.92 61818118 | 619650.93 |  621,124.17

yinfumuovnus (um) 3103603651 |  3270151.20 | 3027792850 | 3728572438 | 329353877 | 3301,371.73 | 3309,22333 | 3317,093.60

navselowd

1. Asssanden (uw) 332121024 | 3547,05254 | 378825211 | 404585325 | 432097127 | 4.614797.32 | 4,928603.54 | 526374858

2. M1 Recycle () 5,001,385.13 |  5147,663.02 { 5,298,220.00 | 505317999 | 5612,672.18 | 577682913 | 5945,787.27 | 6,119,687.02

3. vy (um) 1,947,308.00 |  1,951,99008 | 195663101 | 1961,28298 | 196594600 | 1970,62011 | 1,97530534 | 1,980,001.70

Tusausslonifoua (um) 10,269.94337 | 10646,706.0¢ | 11,043.103.12 | 1186031622 | 11,899,580.46 | 1236224656 | 12,849,696.14 | 13,363,437.30

nauslunigns (uim) - 20,766,093.14 737655486 | 776517658 | 817459183 | 860605069 | 9,060,874.83 | 954047281 | 10,006,343.70




- w o d '
myilaneiiunuuasnauszlsvivamadani 4 (sa)

ER: L] 2561 2562 2563 2564 2565 2566 2567 2568
funu
1. Tsaaun1sAauen
Auvun13avU (UW) 8,321,771.44 - - - - -
guvunisindua (um) 1006227.11 | 1,008621.93 | 1,011,022.45 | 101342868 | 101584066 | 10182583 | 1,02068180 | 102311102
2. mswiindis (CP)
Aununisamu (um) 4,105,879.77
dununisaniluin (um) 1,696,154.56 | 1,700,187.23 | 1.704.229.49 | 1,708,28136 | 171234286 | 171641402 | 1,720,494.86 | 1,724,585.40
3. uguilinay (LD)
AunuUNITIINU (Um) 23,775,051.63
duyuntsAniiue (um) 622,600.92 624,081 18 625,564.95 627,052.26 £28,563.10 630,037.48 631,535.42 | 633,036.92
sudunuiavun (Um) 332698250 | 333289034 | 3950351976 | 334876230 | 3356726.61 | 3366,709.85 | 3,372712.08 | 3,380,73335
nauszlov
1. AgTsutlioy (uw) 5621683.48 | 600395796 | 641222710 | 684825854 | 7,313,940.12 | 7,811,288.05 | §342,455.64 | 8,909,742.62
2. 171 Recycle (UM) 629867292 | 648289371 | 667250251 | 686765691 | 706851900 | 727525601 74m8039.48 | 7,707,04634
3, anate (Um) 1,984,700.23 | 1,989,427.95 | 159415789 | 1998899.07 | 200365153 | 200841525 | 201319037 | 201797681
srunayseloudionn (um) 1350506563 | 14,476279.62 | 1507888750 | 1571481453 | 16.386,110.75 | 17,004,959.35 | 17,843,685.49 | 18,634,765.77
aauslymians (um) 10,580,083.04 | 1114338928 | -26,464,632.24 | 1236605223 | 13,029,384.15 | 13,730.249.50 | 14470973.40 | 15,250,032.42

m

B

+

BLLEATRELLLUMLLUANIENLMINLE

101-¢




o]

a ‘v ¢ a d
ATURTIEAAUNULS :-'Nﬁﬂ'i:tﬂ YUtaIMIwIann 5

NG 2553 2554 2555 2556 2557 2558 2559 2560

Auny

1. Tsstun9Anuen

mw

Auvunisamu (um) 6,387,386.40

BLLMANRBLLLURLEURTIBRLIUNLE

-

AununsAiniiuem (um) 987,268.43 989.621.82 991,977.12 994,338.03 996,704.55 999.076.71 | 100145451 | 100383197

2. My inmanges

AuNUNISAIMU (UM) 2,027,697.10

AununIIaRtiva (Um) 310,674.13 311,414.71 312,155.11 312,897.27 313,641.20 314,386.89 315,134.36 315,883.60

3. wauihinau (LD) o
AUNUNITAINU (UW) 18,250,000.00 Ié
dununisAnduin (um) 258,972.76 262,430.13 263,054.06 263,679.49 264,306.39 264,936.79 265,564.68 266,196.07
saduvuiaue (Uw) 2821849881 | 1,563466.66 | 1567,18630 | 157091479 | 157465215 | 157839840 | 1,582,153.56 | 1,585917.65

aausslowd

1, drgssuniiny (um) 3,321,210.2¢ | 3547,05254 | 378825211 | 404585325 | 432097127 | 4,614,79737 | 4,928.603.54 | 5,263,748.58

2. 717 Recycle (U) 5,001,285.13 5,147,663.42 5,298,220.00 5,453,1792.99 5,612,672.18 5776,829.13 | 5945787.27 6,119,587.02

3. sufine (um) 707,380.65 709,066.90 710,752.74 712,442.58 714,136.44 715,834.32 717,536.25 719,242.22
srunavssTominauun (Un) 5,029.976.02 | 9,403,78286 | 5,797,22485 | 10,211475.82 | 10,647,779.89 | 11,107,46078 | 11,561927.06 | 12,102,677.82

Nﬂﬂiﬁtﬂﬂﬁﬂ;ﬂﬁ (\y) - 19,188,522.80 7.840,316.20 8,230,038.54 8,640,561.03 9,073,127.75 9,529,062.38 | 10,00%,773.50 | 10,516,760.16




- o '
nsianeisunuuaskalslovivawnadani 5 (da)

L L] 2561 2562 2563 2564 2565 2566 2567 2568
#unu
1. lsaaun19Aausn
AUNUNITAIMU (UW) 8,321,771.44
Aununisaniiueu (um) 1,006227.11 | 1,00862193 | 101102245 | 101342868 | 101584064 | 101825834 | 1020,681.80 | 102311102
2. fra¥anmannuey
AununIsaImu (Uw) 2,661,567.30
fununisiuiivan (um) 316,634.63 317,387.44 318,162.04 318,898.44 319,656.63 320,416.62 321,178.43 321,942.04
3. wauilsnav (LD)
Auviun1samu (Um) 23,775,051.63
Auvunisandus (um) 266,828.57 267,863.36 268,099.27 | 268,736.68 269,375.61 270,016.06 270,658.04 271,301.54
srdumuienma (Um) 1,582.690.70 | 159347273 | 3633565414 | 1,601,063.80 | 1,604,872.89 | 1608691.03 | 1,612518.26 | 1616.354.60
nayszluni
1. Asssaidon (uw) 562168348 | 600395796 | 641222710 | 684825854 | 731394012 | 7,811,28805 | 836245564 |  8,909,742.62
2. 1717 Recycle (U) 6,298,67292 | 648289371 | 667250251 |  6,867,65691 | 7,068,519.10 | 727525601 | 7.488035.48 |  7,707,046.34
3. w1efing (uw) 720,952.26 722,666.33 724,384.50 726,106.75 727,833.10 729,563.55 731,298.11 733,036.80
saunauszlsndianyn () 12,641,308.64 | 13,209,518.00 | 13,809,114.11 | 14.462,022.20 | 1511029232 | 15816,107.61 | 16561,793.23 | 17,309,825.76
uausslesians (um) 11,051,617.94 | 1161604527 | -22,526,540.02 | 12,840,958.40 | 13,505419.43 | 14,207,416.58 | 14.949,274.96 | 1573347116
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nrianzifunuussaaustlanivamiadani 6

)
=2
=
o}
La
£
9180719 2553 2554 2555 2556 2557 2558 2559 2560 S
funu ::_%
1. ATIARUEN AL unasnadle (SP) 2
puavd
Aununisaanu (um) 6,387,886.40 2,
aJ
o - =
ﬁuqumsmmuﬂu (um) G87,268.43 989,621.82 $91,577.12 994,338.03 996,704.55 999,076.71 1,001,454.51 1,003,837.97 ge
<.
2. fmdinmangez 5
P )
Fununtsamu {umw) 2,027,697.10 =
ﬁuqumm‘mﬁunu um) 310,674.13 31141471 212,155.11 312,897.27 313,641.20 314,386.89 315,134.36 315,883.60
3, navainie
Aunun1TamY (Um) 915,530.00
ﬁuv!un'ﬁi'l-.ﬂunu (um) 499,257.57 500,457.72 501,647.58 502,840.27 504,035.79 505,234.15 506,435.37 507,639.44
4. wguilinau (LD) .
fumunisadu (um) 18,250,000.00 §
ﬁunun'nﬁ'u.ﬂu«nu (um) 254,972.76 183,701.09 184,137.85 184,575.64 185,014.48 185,454.35 185,895.28 186,337.25
TWﬁUV]ulﬂa‘l“Nﬂ (um) 29,633,296.39 1,985,195.35 1,589,917.66 1,994,651.21 1,999,396.02 2,004,152.11 2,008,919.52 2,013,698.27
uavszlon
1, msssmiloy (um) 3,321,210.24 3,547,052 54 3,788,252.11 4,045,853 25 4,320,971.27 4,614,797.32 4,928,603.54 5,263,748.58
2. N1 Recycle (Uv) 5,001,385.13 5,147,66342 5,298,220.00 5,453,179.99 5,612,672.18 5,776,829.13 5,945,787.27 6,119,687.02
3, vafiny (um) 707,380.65 709.066.90 710,752.74 712,442 58 714,136.44 715,834.32 717,536.25 719,242.22
4, muﬂu {um) 584,204.40 585,597.02 586,589.30 588,384.89 589,783.80 591,186.03 592,591.60 594,000.51
E
Tiwauszlsniamn (um) 9,614,180.42 9,989,379.88 10,384,214.15 10,799,860.71 11,237,563.69 11,698,646.81 12,184,518.66 12,696,678.33

ﬂa'l..!'iﬂﬂﬂﬁﬁ!“ﬁ (um) - 20,019,115.97 8,004,184 .54 8,294,296.49 8,805,209.50 9,238,167.68 9,694,494.70 10,175,599.14 10,682,980.06
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miensiiupuueznausslusivemnadiond 6

76071 2561 2562 2563 2564 2585 2566 2567 2568
fuvu
1. nTARLEN & unasiudn
{SP)
fuvun1Tasyu (um) 8,321,771.44
Auyunasniluasu (uwm) 1,006,227.11 1,008,621.93 1,011,022.45 1,013,828.68 1,015,840.64 1,018,258.34 1,020,681.80 1,023,111,02
2. fefanwennues
Auvun1Iaenu (Um) 2,641,567.30
FuyunisAniuau (um) 316,634.63 317,387.44 318,142.04 318,808.44 319,656.63 320,416.62 321,178.43 321,942.04

3. nswsiny

fununisai (um) 1,192,699.89

#uvunsAiivay (vm) 508,846.37 510,066.17 511,268.85 512,484.41 513,702.86 5i4,924.21 516,148.46 517,375.62
4. wauilanav (LD)

dununsamu (um) 23,775,051 63

Funun1sAniiuey (um) 186,780.28 187,224.35 187,669.49 188,115.68 188,562.93 189,011.25 189,460.63 189,911.08
sruduvumavun (uw) 2,018,486.38 2,023,289.89 37,959,193.09 2,032,927.20 2,037,763.0 2,042,610.42 2.047,469.31 2,052,339.76
wavsslswd

1. As3nailo (un) 5,621,683.48 6,003,957.96 6,412,227.10 6,848,258.54 7,313,940.12 7,511,288.05 8,342,455.64 8,909,742.62
2. 119 Recycle (UW) 6,298,672.92 £.482,893.71 6,672,502.51 6,867,656.91 7,068.519.10 7,275,256.01 7,488,039.48 7,707,046.34
3, vefing (uw) 720,952.24 122,666.33 728,384.50 726,106.75 727,833.10 729,563.55 731,298.11 733,036.80
4. vty (um) 595,412.77 596,828.38 598,247.37 599,66%.72 601,095.46 602,524.59 603,957.11 605,393.04
nadssiuninomn () 13,236,721.41 13,806,346.39 14,407,361.48 15,041,691.93 15,711,387.78 16,418,632.20 17,165,750,34 17,555,218.80

HﬂUi:I!lﬁ'liEj'ﬁa (um) 11,218,233.03 11,783,056.50 - 23,551,831.61 13,008,764.72 13,673,624.72 14,376,021.78 15,118,281.03 15,902,875.04
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. =
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v - =
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. ' 1.2 1.000 0.067 0.633 0.533 0.000 0.533
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| I N
F&:  msseanfureyurudnssuud
. 1.2 0.250 0.017 0.158 0.133 0.000 0.133
uitdua
F10: seAumsiidimusiuyemumy 025 1.2 0.300 0.300 0.300 0.000 0.000 0.000
F11: anudaesdasiuidnisaniuy '
s 1 0.250 0.125 0.125 0.125 0.000 0.000
UIN
F11: HANTEVIURBATAW 1 0.039 0.200 0.250 0.000 0.161 0.221
F12: 11 1 0.250 0.036 0.179 0.214 0.071 0.000
F13: 81074 0.25 1 0.114 0.061 0.250 0.167 0.061 0.000
F14: yaauda 1 0.125 0.083 0.000 0.250 0.167 0.125




MNP ATIUMSITOLVITIR

2-124

#1519 Dominance teilaTzimadaniinfigaduis MCDA

Opt1 | Opt2 | opt3 | opta | oOpt5 | Opts
Opt 1 0 3.000 6.000 7.000 6.000 7.000
Opt 2 10.000 0 8.000 10.000 7.000 8.000
Opt 3 6.000 3.000 0 8.000 6.000 6.000
Opt 4 7.000 3.000 5.000 0 3.000 6.000
Opt 5 6.000 6.000 8.000 10.000 0 6.000
Opt 6 1.000 6.000 8.000 6.000 5.000 0
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