B MIANIINENANAATYINT TN 30 (ALT 2) WomnAN — RIMIAN W.A. 2568
BURAPHA SCIENGE JOURNAL BURAPHA SCIENCE JOURNAL Volume 30 (No.2) May — August 2025 UNAINNIAY

ISSN 2985-0983

b.

UFH10 AUNUUASHANTENUABRILIARANRINITHINALUEILRIUS LUNUN

o d

WIALNALNBTEAT IWIALNTTYS LASINALNALNAININY 2auInlseaIUATIUS
Quantity, Cost and Environmental Impacts of Food Waste Landfilling in
Cha-Am Municipality, Phetchaburi Province and Hua Hin Municipality,

Prachuap Khiri Khan Province
glanseny laegoasnd’, sush wannduns, Flanseny Aslaaundl,
AnNang ansuan’, AsANA TALLAY’ way Ana luana
Auraiwan Isuwan', Thanawadee Promchan', Wilaiwan Sirirotjanaputﬂ,

Jakkreeporn Sannork', Jeerasak Chobtang” and Nipon Chaisalee®
" puzdnamansuazmalulagnanmms uindnedudaiing Ingnanaisaumangsys Ussimalng
? @dnvimunesdnd nsuladad nssmssunsasuazavinand Ussmalng
’ ﬂ"'m'?z\mum*wz/’mfﬁﬁmﬁﬁf,t,zvzﬁ’qmmﬂ”@m’”\vmvmwaﬂ_ﬁ" szmalng
! Faculty of Animal Sciences and Agricultural Technology, Silpakorn University, Phetchaburi IT Campus, Thailand
? Bureau of Animal Nutrition Development, Department of Livestock Development,
Ministry of Agriculture and Cooperatives, Thailand
® Provincial Office of Natural Resources and Environment Phetchaburi, Office of the Permanent Secretary,
Ministry of Natural Resources and Environment, Thailand
Received : 13 March 2025, Received in revised form : 25 June 2025, Accepted : 28 June 2025

Available online : 24 July 2025

UNAAsa

o 'z a o A= ¥  a % a o |\ Ao o o
pgszasAuaziinn : aazanaidulgmssaulaniiinansenuiufauinden isgiauazdianeteiiadAny
1ezamsiiuanunaainislanlaeafingFaunszan n19anaeInineINIsssNTf wazad ldiunamnsenig

= \ A o A = 3 Ve A
(N13gayLaeanung) AAnsieaeadulnasingFaunszangeneiasay 8 1a9tiunninisdantlassfinaizaunsean
Walan taadsunuildslddusanfiazaunszaniiinainaazaiuisiunainianssuuazianisiinaaiilas
. Cod 4 e o . - o - dd
Aunisveaigadelliuiuuanusdnazldgniusonlunisdszifiu nnantsvesinaonarianisiifaaiilas
Usznaumafiue uisuariiznisenuis laeusuuazinn pan uasieasmnausi daiuduunasaszanmandAny
TngasrarmsdauluninaanndnsinisuiinaiazanAIandaresnislinanasluseaugs nezuaunimianaes

Y o . y¥ o X o o . y & .
awnsldninensdunnmnn i nslfiduaemasdniunisaudauaznistanay uazlassaieivugiudmiunig

apn13denay nisdanausazatnsisdaulvniduansduadnalfinafingiTeunszanuazuaisuainuanagiialu

691



B MIANIINENANAATYINT TN 30 (ALT 2) WomnAN — RIMIAN W.A. 2568
BURAPHA SCIENGE JOURNAL BURAPHA SCIENCE JOURNAL Volume 30 (No.2) May — August 2025 UNAINNIAY

ISSN 2985-0983

PSnnunndedanansenusedawondan ag1elsfinan aonudnlaifaafuliunn fuunisdanisuaznanseny

NIATURILIARDNTBITZULNNTTANNTVE LB MI NN ARNNNA ARG Ul Teannn Ay Wiedun1sladesinaues

£
k7 ° o 1 =®KX

& = )~ o - 2 = S a , = = =
WBAINNALNNTL ﬂﬁﬁ‘ﬁﬂ‘iﬂ’]u’NNfJ[’*]Qﬂﬁ‘g'awﬂLW@‘]J?&NW]JTN’]M%I?;IZ?@’]M’]?V]Lﬂﬁ@’mﬂ’]ﬂﬂ’]i‘ﬂ’ﬂ\ﬁWIF;I'JLLZ\]‘Zﬂ’Qﬂ’]ﬁ‘V}

WnenliaslumnALI Al Tzauariain N193LAINE AW WNNIAANITUAT NANIENLABRILIAAENTBITZULINITAANT
wezamslaedsnisdenaudadudsnisdnnistaranuisluilaqiieessis 2 weuna
ABANAUNIFIAY ; NBLIUTUADULIa9IE LN T WA UTINALNALN BT a Az AL AR BT NAAaALTHUNNS
iudayatFunmuaazeaI i saN e 19U INIULATLEIN987113 [9UINUALTINN AaAAR LazinaasInanAT Tudas
MBUAIMNAN W.A. 2564 TRauNINgIAN W.A. 2565 druduldluntsisuiiiudnsnisiinaazannis (Alandusedu)
WENANNUIZANLAZTWIATD5INA AINHN ANUIUTNIMTEZIMNIIUNATIARAINNIIYasREauazanIT]
J4 N 2 v o - v o Ca Y
Weaiiledlusen 1 0 109919 2 wavia TngldArdnanisiiazerensguaeauIulssa NI resla g Natu )
a ey 1% as . . a |
UAPNTUAUNULIN13AANNTE 2NN T IneATNN T g uIRem39 (Direct allocation method) wazisviiunansznyse
a Y o o  aa | a a A al P sl a
AWINABNTBIINANITINTRIVEZBIMIAINNTTIRANEIuazian1sinaalasinen1sdenan Tneldiantsd szl
f?{]@”ﬂﬁ%m (Life Cycle Assessment: LCA)
NaN13348 : BNuIEzeIMsiiAaINAIANNIYIBdNgaLazRan s NNl Hes AL Al asTza LY 2,516.37
susiell Anflufauay 8.00 vavnazyadasiaunananiule doumauiaidesiaiuiiBuinaszaiuisvaiy
3,844.25 fAusiall Anflufeaay 7.88 1a9TazyalaaiauNe WiaIMsNmaBaINNNILTInAAINFILe M suALLENNS
analuunasszamndAtyAnduiasar 25.02 uay 26.57 2998¥AINNIAINTIUBINITUATLIEN17DIUT 1Y
WALNALHBNTZEUA LN AL ALNBITY ATNANAL ALIaLH etz lAunuInTuN19dANI9 18 e M T iL
1,290.73 umses wiadudununisdniiy 856.77 unsasu (Fasay 66.38) uarsunulunisdenay 433.96 U
Aasu (Faeaz 33.62) @'f;umﬁmmﬁmﬁqﬁuﬁéfunumuwhﬁ’u 2,585.42 unsesi wiadusuyunisdniu 1,883.71
] o % v ' o % 2% 1 1 v L4
Usesu (Faaar 72.86) wazdunulunisdanay 701.71 umsiasy (Fasay 27.14) Inssunudiuluniidusdun iy
wils¥asiaz 94.52 uar 99.91 ArufunALIAEBTzaLATIMALNAINBIRTIL ANAIAL NaRHALARAINNITLAUNNG

ufiunasiiinanuguanaudnase s iAn19AuRILIAABNLANE19TY N19dRLALLAZNNIIUANTEZR NI

'
o a v |

UNUINNINARFAITIARIWIAREN 3 a0 11 A2T9m lauA Al Particulate Matter 3%l Freshwater Eutrophication

o

. o . L = Fo L A a =~ o a 9% o X o
Potential warmTl Terrestrial Eutrophication Potential FeFmadIaa N AR INNANENIAAANNNT TN SUITaLING AN

WaadaidudAny lummzﬁmﬁmqﬂmuﬁm@uLmziﬁﬂnmmmm&i@mqﬁmﬁx‘mmﬁ@m 6 a1n 11 F275n Ihunt il
Climate Change @i Ozone Depletion Potential #4i% Non-cancer #4i% Cancer % Photochemical Ozone Formation
Potential WaZATH Ecotoxicity for Freshwater Ecosystem a3 n AN TiAAaNNARETLNa N s 1 ANVQN
ﬁqn@‘uLmeﬁwﬁ@g"Luﬁwzwz ziwi”'umﬂwﬁLﬁmrmmﬁmLﬁmmmmmmmnmuﬂqn@uﬁuwmﬂﬂzﬁ’lﬁmﬁu

o

FafaTTAAInaaN 2 a1n 11 fad9s Taun fatl Acidification Potential wazsail Marine Eutrophication Potential

692



B MIANIINENANAATYINT TN 30 (ALT 2) WomnAN — RIMIAN W.A. 2568
BURAPHA SCIENGE JOURNAL BURAPHA SCIENCE JOURNAL Volume 30 (No.2) May — August 2025 UNAINNIAY

ISSN 2985-0983

agUuanisaae | MAnsveadigauarianisiineateuduunasinfinaazamn iAo 1esiamALIaled T e
wazimALNalesialin n1sdanisrerevnsinanisdenan lulaqiiuiisiunugeuasdanansznunieiugandend
R e & 5 4 . L a
gnAryauinannisdandaesfingizenunszanuaznistutenvesiareas iedunisenszaumnudsiuuazan
HANTENUMIANITAANI9LZRINNINITNNNUALNIANAR TN TANTAMNEIATYNIN gnsAranignAty Taun nas
Winsz@vEnnszuunisdniunayanug 1y aanisldundudamasannastaizeiiunisldwasanumny e uay
o (2] dl a 1 = a a 1 2] 23 a v o v

nsdpnsfinafiiaanugudanavatneliss@nanan i nesausanfinganuguienay (Fradinu) udaianldidy
@anaslunisnanliin sautiennsdnnisungzass (eachate) atinafidsz@nsnniag liliiinniedalnatwe
= Y s Ao o = = o o & A = °
Awanden neldinatulagivademantiazdoainanudstinaenisdnnisrezanms luiunmauallestea waz

WAL BT

ANANATY : 1828193 ; UTHIW | FIUNUNIIAANIT | NANTENLNNATUALIAREN

Abstract

Background and Objectives: Food waste is a significant global issue, negatively impacting environment, economic,
and society. It contributes significantly to climate change, resource depletion, and food insecurity. Globally, the
tourism sector is responsible for approximately 8% of total greenhouse gas emissions. However, this estimate does
not fully account for emissions stemming from food waste generated by tourism-related activities and businesses
(industries), which are often overlooked in mainstream assessments. The tourism sector—encompassing
restaurants, hotels and accommodations, markets, and food retail—generates substantial volumes of food waste
due to high consumption patterns and service expectations. Managing this waste requires significant inputs, such
as fossil fuels for collection and transportation of the waste, as well as infrastructure for treatment or landfilling. In
particular, landfilling food waste, which is rich in organic material, leads to the release of methane and other harmful
pollutants, contributing further to environmental degradation. Despite its relevance, there remains a limited
understanding of the actual quantity of food waste, its management costs, and environmental impacts within
tourism-dependent regions. To address this gap, the present study investigates the scale and nature of food waste
generated by the tourism and its associated industries in Cha-am and Hua Hin municipalities. It also evaluates the
financial and environmental implications of landfill-based food waste management systems in these areas.

Methodology: To assess the food waste situation in Cha-am and Hua Hin municipalities, data were collected from
a range of sources associated with the tourism and its associated industries. These included sample restaurants
and food services, hotels and accommodations, fresh markets, and retailers, covering the period from August 2021

to July 2022. The quantities of food waste generated were recorded and analyzed to determine the average
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production rate (kilogram/day) according to the type and size of each business. This production rate was then
extrapolated to estimate total food waste generation in each business category by multiplying it by the total number
of such establishments within the municipalities. For economic evaluation, the cost of managing food waste through
landfill disposal was analyzed using the direct allocation method (DAM), which apportions management costs to
specific sources. In parallel, environmental impacts were assessed using the Life Cycle Assessment (LCA)
methodology, which considers the full range of emissions and resource use associated with landfill-based food
waste management processes.

Main Results: The quantities of food waste from the tourism and related industries in Cha-am Municipality was
2,516.37 tons per year, accounting for 8.00% of the total collectable municipal solid waste. In Hua Hin Municipality,
the amount of food waste was 3,844.25 tons per year, representing 7.88% of the total collectable waste. Post-
consumed (left-over) food waste from restaurants and food services constituted the major source of food waste,
accounting for 25.02% and 26.57% of total food waste from restaurants and food services in Cha-am and Hua Hin
municipalities, respectively. The total cost of food waste management in Cha-am Municipality was 1,290.73 THB
per ton, constituting cost of collection and transport food waste of 857.77 THB (66.38% of total cost) and cost of
waste landfilling of 433.96 (33.62% of total cost), while in Hua Hin Municipality, it was 2,585.42 THB per ton,
constituting 1,883.71 THB for waste collection and transport (72.86% of total cost) and 701.71 THB for waste
landfilling (27.14% of total cost). Variable cost is the major component, accounting for 94.52% and 99.91% of total
cost for Cha-am and Hua Hin municipalities, respectively. Environmental emissions stemming from food waste
collecting and from landfilling processes influence differently to environmental impact indicators. The waste
collecting process largely influenced 3 out of 11 environmental indicators, namely Particulate Matter, Freshwater
Eutrophication Potential and Terrestrial Eutrophication Potential. These impact indicators were contributed by use
of fossil fuels. The landfilling process (landfill-gas and leachate) had considerable impacts on 6 out of 11
environmental indicators, i.e., Climate Change, Ozone Depletion Potential, Non-cancer, Cancer, Photochemical
Ozone Formation Potential and Ecotoxicity for Freshwater Ecosystem. Landfill-gases and leachate were sources of
emissions contributing to these impact indicators. Both processes contributed equally to 2 out of 11 environmental
indicators, namely Acidification Potential and Marine Eutrophication Potential.

Conclusions: The tourism sector, along with its associated industries, played a major role in generating significant
quantities of food waste in the Cha-am and Hua Hin municipalities. The current reliance on landfill-based food waste
management imposed substantial financial burdens and contributes to serious environmental issues, including

greenhouse gas emissions and leachate contamination. To enhance sustainability and mitigate these negative
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impacts, key strategies include optimizing the food waste collection process by reducing dependence on fossil
fuels and incorporating renewable energy sources. Additionally, increasing the efficiency of landfill gas and
leachate management offers considerable potential. Capturing methane emissions and converting them into
electricity not only reduces emissions but also provides a renewable energy source. Furthermore, implementing
advanced systems to treat or prevent leachate contamination can protect ecosystems. These integrated solutions
support more sustainable and resilient waste management systems in both municipalities.

Keywords : food waste ; quantity ; management costs ; environmental impacts
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Table 1 Population and research group separated by area and size of business

Description Population Sample

Cha-am municipality, Phetchaburi province

Restaurants and food service 222 23
- Small (area 100 - 200 m°) 83 9
- Medium (area 200 - 300 m’) 89 9
- Large (area > 300 mz) 50 5
Hotels and accommodations 90 10
- Small (Number of rooms < 50 rooms) 60 6
- Medium (Number of rooms 50 - 100 rooms) 15 2
- Large (Number of rooms > 100 rooms) 15 2
Fresh market 1 1
Department store (modern trade retailers) 1 1

Hua Hin municipality, Prachuap Khiri Khan province

Restaurants and food service 409 43
- Small (area 100 - 200 mz) 213 22
- Medium (area 200 - 300 m2) 104 11
- Large (area > 300 mz) 92 10
Hotels and accommodations 141 16
- Small (Number of rooms < 50 rooms) 113 12
- Medium (Number of rooms 50 - 100 rooms) 16 2
- Large (Number of rooms > 100 rooms) 12 2
Fresh market 3 1
Department store (modern trade retailers) 3 1

Table 2 Criteria for food waste classification from tourism and related businesses

Classification Description

1 Meat scraps, bones, milk, and eggs, including related products. Excludes cooked meat, bones, milk, eggs, and
processed products.

Vegetable and fruit scraps. Excludes cooked vegetables and fruits.

Bakery waste, bread, and desserts. Excludes leftover bakery items, bread, and desserts from consumption.

Seafood scraps. Excludes cooked seafood scraps.

a A~ W N

Cooked food and leftover food waste
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mmiiwﬁfauﬁﬂmu 12 lﬁ@u
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5. 11917 AUAUNUYBIN199AN 19U EEDINITTDUN AL AL BN TE TN ALINALT DT T

5.1 NM13AUILIINTRYA

a ¥

FuQH (Primary data) leun dayaduanwialilunisaniiunisifivauwaznisnndnaazsa

49 a a

5.1.1 Toya1l

tag IngnisaeunuuazdunisaliiandayaainfusnsuazidntfinesansnsuguuazAsuindanuazgniinnig

-

109 WNALNAEDITYEN BUNBTLE ANTANTIT UATINALNAINBITITAL 81naialiu Asudnlszaoumsdus

v (%
a a ° o

5.1.2 dayanAani (Secondary data) laun dayasdAtsuunsldiadanisudn (i dnsiumengs)

o o A« . o : il e o o
P lunsandiunsivauiasnisindpeezyates saanauazaelanineadesiunisdanisaazyacles
5.2 FaArsiiaya nedimanzviuusenian lunisdnivuaznisnidanaazaImsaInnaviedia ey
S A i P VNV oA A A4 A
Aanisfiinaaiies dayanldainda 4 vinlimaudndouBunnaazermisainnisviesiaowazianisiineqiilassie
P ne s Al iaNATUNALI AN B TEEN 81N8TE80 AMTAINTILE uazmALIALHaialiu 8neialiu damdn
dszasuAsdus aniu azldisnistfudaulaamnss (Direct allocation method) ivedAsizsunusamiiselun1sdmniv
WAZNNINIAATEBINNTAINNIIVBUNEIUATAANINNLILBILBIN AL AINBITE AT AINTANTILT WASMALIALHEY
v a o o aal o '3
il Amdndszaqupadus
1) dunulunisdaifivrareruisainnisiesfiaauazianisiinaaiieslnasansial (Total cost of food waste
collecting: TCcf)
o 2 P/ o @ , ) a o A py | .
AUIIBTUY AT LuN 99T LTEZe 1979 NN YT EauazAan1sTneaitievlag sansiel (Total fixed cost of

o

food waste collecting: TFCcf) plail
TFCcf = TFCc x (zﬁ”mmuﬂ?mmmﬂxmmimnmivimLﬁmLL@:ﬁ@miﬁLﬁmLﬁmﬁi@ﬂ?mmmﬂmﬂ@d@ﬂﬁwm)

ﬁ’immﬁuz}uﬁuuﬂihmi’ﬂvmﬁmlilem/@Elfﬁ)ilioilm'@ﬂ (Total variable cost of food waste collecting: TVCcf)

Zhe

N
TVCcf = TVCc x (zﬁ”mmuﬂ?mmmﬂxmmimnmivimLﬁmLL@:ﬁ@miﬁLﬁmLﬁmﬁi@ﬂ?mmmﬂmﬂ@d@ﬂﬁwm)
TCcf = TFCcf + TVCcf

D o o A a o = i )
2) muﬂqﬂum?ﬂwmmﬂﬁmuﬁi@’mﬂ’]iwmLV]EI'JLL@:H@M?VILHEIQLumimmfmmﬂ (Total cost of food waste disposing:
TCdf)
° > = o o ' ) a ~ py | )
ﬂ'7”‘?[”5]%7{7)%@\77]Yuﬂqﬁ‘ﬂ'?r‘\?ﬁnlﬂlzﬂ')ﬂ'??@'77777')5‘7’]@\”7/]:?/’3“@37—7@777?WLHEI’JLMENZ‘@EI?’JJJWEII (Total fixed cost of

o

food waste disposing: TFCd: TFCdf) Fatl
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TFCdf = TFCd x (duiffunnuaszanmsainnisviesiisiazianisiinesiiiessiatBunnms syanasisvum)

° 2 o o o , oA = | | sy .
ﬂ’Iu’?Z‘LJW%Z)%NHLLU?ZHH??H’?@@?IEI&’@")7/7’75"’?")f7ﬂ’7?WEIGLWEIQLL@;’H@H’)?WLﬂEIQLiJ@x?Tﬁ)EI?QJJW@?J (Total variable cost

£
o a

of food waste disposing: TVCdf) A
TVCdf = TVCc x (dadaniBunnnazaisainnisviaaiisauazianisiifeniiassaun sy adloaisnnn)
TCdf = TFCdf + TVCdf

3) AuyumnlunisdniuuazindnsszemsaINNIviditauazian1s g tesinasusiall

= TCcf + TCdf

4) funusianiog lunIdAi LA ATEZANMITAINNNITIBAN LA IANITNINEILEDY (L MABFL)

D)

Funusnlunisdnivuasindnaezatmsainnisvieaiisauazianisiineniies (umsiell)

1RunirzasaInnviedfgauasiansiinaaiassiatl

6. U HUAANTIENUNINAIUAILIAABNIBNATLAINN ARV TR NAL

6.1 dayarialiifisadunisdanisaesyadasivauidanay
o = = aa & g = ° 4 o oa
FLULNNIAANNITE TN Bt TNTIN DTz s AT uluNLmALNaLHe T a LAz I AL AL TR
antunstaeRsnisdanausanniu Iaaliinisusnidssinnizatinlu sy lomfau nqudsnaudunuunguidenau
4217UN4 (Sanitary landfill) Alsidnasfufingiifinainuguienay Psunmunisldifadanisudalunszuaunisdnfiu
waznisdanaurszyatasraunALIalesTra LT ALIaeiniuuandly Table 3 Inanuualdszaznialunig

Jaifivaazanswiniy 50 Alawes uazszaznilunisaudaaazaslingufanauwindu 25 Alawns

Table 3 The amount of production factors used in the waste collecting and landfilling processes of Cha-am

municipality and Hua Hin municipality

Cha-am municipality Hua Hin municipality
Production factors
Collecting Landfilling Collecting Landfilling

Diesel (liters per ton) 4.57 1.56 5.34 3.45
Number of garbage trucks (units)

Ten-wheel trucks 2 1 - 2

Six-wheel trucks 11 2 25 -
Number of backhoes machine (units) - 4 - 2
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[

6.2 NsLlsludgansaam
szl HunaNIENUN M UAILIAdaNT89szuLNINNAR Tz a1 s ine 498N 19l ssiliudnaneTin (Life
cycle assessment: LCA) mﬁuﬁ@ﬁ’mumiumma‘ﬁ’m International Organization for Standardization (2006a, b) Tag
Funaunsldadenisnaniasiane=lanilassannnssuaun1sn1anee a1 sninAAINNNiaaeaLaznanish
R S L v 4 o . - . -
NeedBNAUAILANTIA N TINTNENT (Acquisition of natural resources) n9uaRLasunIINam (Manufacture of
inputs) N7 ld1Tadan13NAR (Utilization of inputs) 11N35LA1NN39ANN528287113 IUaude HaRAiAaINN199ANIT
2212A191N9 (NN9EaNaL)
6.2.1 MAENTNN (Functional unit) a1usumiaeniininldlun1sAnenasedl Ae Usuiaiaszenunsh
gnianlnenIsanaUAaIWIL 1 Fi
6.2.2 2BUIAUBITTULNANE (System boundary) N15UsLRUKANTENLNAIURIUIARDNATIH
lizaunstaniseanafuwiifisruluduseuszaniuingudnay nsuantezasdansildlunszusunisdenauuay
a e - v o oddd o o em da X o, oA o
nafEifinannIsAunretdninInneadauie il iieun tsunnaszermsiiinaulugosiui 1 damnan
W.A. 2564 D4 31 NINYIAN W.A. 2565 sausandayatiuiunslddadenisuanuasuaisilantlaesainnszuaunig
AN4ALE LU INAARINAIVIBLN e LaTAaN13T N 89 e BNAUAILANIT TN TINSNENNT (Acquisition of natural

a

resources) NIHARLTIAA8N1TNAR (Manufacture of inputs) N5 L ETIaaaN 19@m (Utilization of inputs) Tunszuaunng
o = A aa o aAa & P - o
[AANTITULUSRANUNT bLﬂquﬂ\‘i HANHENLINAITINNITAANITULISRINNT (ﬂ’]?ﬂx‘iﬂ@‘i_l) WLﬂﬂmuiuWuWmeL‘V]ﬂuqz\]u\lﬂ\‘imxﬂq LN
WAL (Figure 1)

o o

6.2.3 aumﬁﬂmmmtya?wé“u”mum?ﬂi:l,ﬁumm:wum\iﬁﬂugaLLqma”ﬂmmmiﬁﬂwm%ﬁ Iaun

1) aszannslidiinisenedudanden

2) 3un1skifade N1 TNAR NI ANLLALENNALTE a1 7UTHI 1 Al WinAung
Taiuuazianautszensyadles 1 5u

3) aeizeafidananludl w.a. 2565 avFuilantldasnafiseing y 1T w.A. 2566 waz
seitadlilan 100 T

4) miﬂ@mﬂ@'@ﬂmﬁwﬁLﬂumiﬂizﬂfaﬂuimmul,l,@:maﬂi:ﬂ@m\mmwm’ﬂLﬁmﬁuquz
Ium‘:mumif«ﬁ"mm@ﬁw:mﬂmuﬁqmu (Leachate) Wit

5) Bunasreatsisunn lnaduasgrn lanu
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Ermnissions

(e.g. CO,, CH,, NH,, N,O, NO,, etc)

‘ Retailers Meat and meat products
‘ Wet rarkets Seafood
Hotels and Food waste Fruits and vegetables Landfills

accommodations

|

|

|

|

|

|

|

Bakery products I
Restaurants and food |
|

|

|

|

|

|

|

|

services Others

1

Inputs

(e.g. electricity, fossil energy, water, etc.)

Figure 1 System boundary and material flows of food waste management system

6.2.4 n13aANLitydnafe (Life cycle inventory analysis: LCI) AMuanutfununislantananaiis
o

5119 ) TneldRnAsh uuuaNaeIn AT RLATILLANARINNAINANARTTINEa TR Al

dayanisldadunisuanuaznisdantaesnadsdusunisnaniladanisuan (Background

a
1%

process) L1 ﬁﬁﬁuﬁmwad @x”lrfw’mngm%@g@é%%gﬂ ecoinvent database version 3.4 (ecoinvent Centre, 2018)

ﬁwﬁ*umﬁmﬁﬁﬂm%mﬁwﬁLﬁ'm%’mﬁm:umqﬁmmiLﬂwmmiTmﬂm\i (Foreground process)
trziulae lfuuuanaasnNAtRAEaS (Inventory models) $oufiunsl9An A (Inventory factors) fiRandeq deld
/1N IPCC (2006) Manfredi et al. (2009) Manfredi et al. (2010) uaz Alexander et al. (2005)

Uszifiua B aufniaaunszanuasinTay | ARnannsanauaszamnslneduusiaas Landfil
Gas Emissions Model (LandGEM) version 3.02 (Alexander et al., 2005) FaanunsndssiuBunnnsantsesfng
Awmu Araanfueulreenladuazdansdszneudszinn Non-methane organic compounds (NMOC) WLLAN AR E LA
nnsaaNsulusEALUIRITNR L‘ﬂmmnﬁmwgnﬁmLL@:LLﬂJuﬁﬁ@q yaNANL feanunsadszansild lduainuany

LandGEM dszifiutlsunmunisandaaainasng o ‘ﬁLﬁmmnmmﬂan@uimﬂi‘*ﬁ’mm? First-order

decomposition rate equation 11aq1iuiins1duuLa1a89 LandGEM Tunislszifiuiffunuuafiuiifiaainugudanay
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mﬂzsﬂ@d@ﬁ%ﬂumﬁm (Wang, 2013) 21130116 (da Silva et al., 2020) g191) (Emkes et al., 2015) AzdUBBNNANY
(Fallahizadeh et al., 2019) wada’ls (Ramprasad et al., 2022) waziaidansiuaaniaels (Anh et al., 2002) Uszidiy
anaunsaniaeaingmig o TpaUsunnsAnes iaanMa N UANHULANNIZR9U8 BT (Table 4) ﬁqﬁ

1. USuArAnaninnsuaninafinuainan Default (170 Nm*/ton) 81uilis 62 Nm®/ton wet weight Taainas
Uiuan L, iluldauaiuuziiiaes IPCC (2006)

2. Auanue L, Ineldannnsaes IPCC (2006) Tnadiudn MCF waz DOC, TWaanadaqiuanmuzanniy
YAIULTANUNT

3. 5uA7 NMOC a1nAn Default (2,400 ppmv) L1 600 ppmv ielifaenndaiufnEnEa NIz 0 e
avnsidliflnnzyadassunmezluagiag

4. dwdunisdantlaesfinggu <) an 40 21in Iddayari Default 209ULLA1A99 LandGEM

Table 4 Default and values used in Land GEM model

k L, NMOC MCF DOC DOC; F
Default 0.05 170 4000 1 0.15 0.5 0.5
Used value 0.05 62 600 0.8 0.15 0.77 0.5

Aun138 MUY sziRud3Nnauingiing (Alexander et al., 2005) Fail

_ Fi .:Lll“
Qchy =} 1Zr 0.1
Taa?  QCH, wuwnads Buufinaimu (gnuiariumssial)
k PN BRIINIFNAT RN HINY (siall)
L, WA UFNNUNsdaAin g nugean (gnuiAriumssiasy)
M PN 1B aszenunsdlen (Fi)

PN Traizinanngilanay ()

o

waz aunedmiuLlazifiuen L, IPCC, 2006) Al

tI 3 16
( m of Tl of waste) = MCF x DOC x DOCf x 35 x F
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MCF "84 Methane correction factor

=b.

Togl
DOC  uH1eN dndoureanFuey (Rlansusasii)
DOC. wsneie dadauaes DOC Nelasaaels

F wnnelle dadauaastinalmulufinmilanlaesanugudanau

UszifiudFuanigzagzanugudanaunIuAILLEtinges Manfredi et al. (2010) Inafinvua liinge
da . o X Y L e A
2N TURaaAg99a1 100 T 1nainANTuIeT LAz FR U Mad N ungNdanay winiu 2 Ansseans
\Jen 1 Alaniu dwiudeyafunnnansdrAnyluiarasylddayaniuaAiuuzinaas Manfredi et al. (2009)
6.2.5 N7 NUHANTZNUN AR AREN
UsZINUNANTZNLNNAURILIAABN (Environmental impact category) AMNATWLZYEND89 Food SCP

RT (2013) a1 11 6a@3m a1nvianun 15 a13n Inaldlisunsudiiagy SimaPro software v8.3 (Pré Consultants,

2018) Aauand i Table 5

Table 5 Environmental impact indicators

Item Abbreviation
Climate Change (IPCC, 2013) CC

Ozone Depletion Potential ODP
Human Health Toxicity, cancer effects Cancer
Human Health Toxicity, non-cancer effects Non-cancer
Particulate Matter PM
Photochemical Ozone Formation Potential POFP
Acidification Potential AP
Eutrophication — terrestrial ecosystems TEP
Eutrophication — freshwater ecosystems FEP
Eutrophication — marine ecosystems MEP
Ecotoxicity for Aquatic Freshwater Ecotox
lonizing Radiation — human health effects’ IR

Resource Depletion-mineral, fossil
Resource Depletion-water use

Land Use Impact'

RD (mineral, fossil)
RD (water use)

LU

* Environmental impact indicators excluded from the present study

704



B J 913815IMEANERTYINT T 30 (AL 2) WOHNIAN — BINAN W.A. 2568

BURAPHA SCIENCE JOURNAL BURAPHA SCIENCE JOURNAL Volume 30 (No.2) May — August 2025 UNAINIAE

ISSN 2985-0983 (online)

Results

1. 1F104UER I

annaAnERIuAiReUAmAL WA, 2564 - NINGIAN W.A. 2565 WALNAlaTzEuazInALNALTa T
éTmﬁmﬂ:ang@ﬂ”Lé’%\mmwi']rTu 28,948.36 uax 44,960.93 fiusiall puady Tuignannaniu fiunuassyadles
annaesfisauazianisinaiesaunauaiflesrssinty 2,516.37 fusiel] wazmAunaidesifiuiniy
3,844.25 ustatl Anilufauay 8.00 wax Setas 7.88 Lﬁ@Lﬁﬂuﬁuﬁmmwzy‘@ﬂ@ﬂ%\muﬂﬁmﬂm@ﬁmﬁu ANNATAL
(Figure 2) ianaasrarnsanmsvieaiisauazianafifeaiesdifaaninaunaiiesssuasnauaidosiadiu

A

weniusasauuanslu Figure 3 neiuladnfunuaszeuisludasfuaainisdneddes (nanan w.A. 2564)

TeidudaaniguiaBuieuaatenInmisauANNInRun e deeiunsszuInedlsalaia 19 N19snusas Ll
dszmauandpiuuaziinnisnszfuAssgiain Wltinvieanesinnnaus e Aot I aezenmsive
Fngl AUDLAAUNNIIAN W.A. 2565 Hrzimradladn 19 sa1ulud n1aRun1anIvaaitnanasanase atnglsfiniy
k% a % a o =3 a
nsanANalunInRunIIRazNIRININsERuATE g NATesiT U asantenisdsznaalilsaleda 19 ulsa
Uszanfun liin1svie a NN NN IULAT YT I UTE 2 M AN W28 Ta g N 2 TUT 29 AR N 1 S U DILA DY

= ST - A= o a = LA 3 o )
wqa:rmﬂmqLﬂum\mwummmLmeuummiwmmmmmu (High season)

Accumulation waste volume August 2021- July 2022

Waste from Waste from
tourism and tourism and
related related
businesses businesses

8.00% 7.88%

All municipal
waste
92.12%

All municipal
waste
92.00%

A B

Figure 2 The amount of waste generated from tourism and related activities compared to the total waste in 1 year of

Cha-am municipality (A) and Hua Hin municipality (B)
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Figure 3 Monthly food waste production in Cha-am and Hua Hin municipalities during August 2021 — July 2022

unnuaeranusia 5 dsvinm 17;Lmnmuﬂ?xmmjﬁmmmlu Table 6 (WMALNALNEITLEN) WAz Table 7
(MAUNALEBITITL) Taswgn ﬁjﬁ@%"m@ﬁma‘LLazu?ﬂﬁa‘fm'miﬁﬂ?ﬁmmwzmmiﬂa‘:mmmmwmaﬁm%mmma‘
130nA (ﬂ@;m‘ﬁ 5) Lﬂuﬁmdqumnﬁ@m (5a88z 25.02 LaTiREaY 26.57 m@mmmm@ﬁ”\mm ANNATAL) BANT AD 9314
UszinmTsausndivin (5p81ay 12.88 waripEAY 8.40 mmmmmmﬁﬁv\mm ANHANAL) qiﬁwizmw%mﬁﬂummm@mﬁ
WARa1UNTAeUT19les (Fauaz 0.67 waziaaas 1.0 98998£ANM TTANAA AN UAZTH9ATINAUAN TN

TasenslifiamemsiagiatiiasainnisaniiaemstgdniaseainunalasliiinnseyayngnAnusinaaimis

Ao

Tuuizesine gsiatszinniiuemsuaziidnisa s uazlsauannin daazemsungui 1 - 4 fufstuluiunew

S o a . I S A
mmmﬂmmqmmmzm?ﬂ@\‘immi (In-kitchen food waste) ﬁ’)u‘ﬂﬁlﬁi‘ﬂ’]ﬁ"li‘i‘uﬂ@qﬂﬂ 5 FUTULAMDIUNINUARAINNNT

v
a

vilnepasannsndniuaszenmsiinatunadsdunaunisilys (Post-kitchen food waste) Tnaiaziiiulaan gafailszinm
Fupunsiaazetistszinniieuasaiaisuluduneunainislseenns wise taraINmAaeaINNsLEnA
(5R81aT 46.17 WA 42.08 TBIVLLAIMIININNATIUINNT U UN N ALNA LN BITZ BN LATINALNALNBITI Y RINANSL)
Twinuesineniu weeusmaaannisusinaanidufenay 45.26 uaz 42.34 1999820 1WNMUNAANGTNA TN
RN AANANGTL

2. W”UZIUZUﬂﬁﬁ‘@Vﬁm’)T‘ZIEI;‘J@’77/7’)5‘@’7ﬂf7’)TW'ﬂﬂLWdEIQLL@;?ﬁ@ﬂ’)TﬁLﬁFJ‘TJLﬁﬂ\‘iﬂlﬂﬂ‘l/lﬂﬂ’)ﬂéﬁ@\‘i%‘:@a’)LLZ\)&‘JWIFI‘U’?@

= o a

INANUINY
a cy , | v @ o o P oA = o = yaat
'JLﬂiqﬁ‘,ﬂﬁlunum@ﬂuﬂﬂluﬂ’]i‘@ﬂLﬂ‘LILL@Zﬂ’ﬁ‘ﬂ’Wﬂﬁlﬂxﬂqﬂqi’ﬂﬂﬂﬂqﬁ“ﬂﬂﬂLV]FJ'JLL@&‘,ﬂ'QﬂW‘J‘VlLﬂEIQLu‘ﬂ\']Iﬁ’Jﬁﬂ’ﬁ‘

Tugdqulnsmnss (Direct allocation method) IngindngaulFunaeza1unsaINNvediequaziani13nne e gse
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YFnnurazyalasianun NAuumAuulunisdniuiazidnsranisaInniIsviaaiaauazianisiine e

Tpesansall (Table 8)

Table 6 The amount of food waste generated from tourism and related businesses in Cha-am municipality by

business type

Business type (tons per year)

Total
Group Restaurant and Hotels and Fresh Department
(tons per year)
food service accommodations market store
1 83.73 56.42 19.51 5.66 165.32
2 275.58 176.45 207.05 62.92 722.01
3 1.71 4511 0.28 2.1 49.20
4 247.77 47.23 45.48 4.88 345.35
5 522.08 268.85 13.91 - 804.84

Group 5/Total
food waste (%) 25.02 12.88 0.67 -

Total 1,130.86 594.06 286.23 75.57 2,086.72

Table 7 The amount of food waste generated from tourism and related businesses in Hua Hin municipality by

business type

Business type (tons per year)

Total
Group Restaurant and Hotels and Fresh Department
(tons per year)
food service accommodations market store
1 159.04 42.01 16.85 11.63 229.53
2 491.36 260.73 133.54 187.38 1,073.01
3 133.13 32.01 0.31 6.48 171.93
4 387.27 31.29 146.49 9.60 574.65
5 850.60 268.79 32.42 - 1,151.81

Group 5/Total food
waste (%) 26.57 8.40 1.01 -

Total 2,021.41 634.83 329.62 215.09 3,200.94
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Table 8 The amount of solid waste and the amount of food waste of Cha-am municipality and Hua Hin municipality

during August 2021 - July 2022

Description Cha-am municipality Hua Hin municipality
Total Waste Volume (Tons/Year) 28,948.36 44,960.93
Food Waste Volume (Tons/Year) 2,086.72 3,200.94

2.1 AunuluN23ATLKA SNSRI DI TBNIALN AL BN T8

mmn@Lﬁmméﬁﬁﬁunu‘lumﬁmmﬂmmmiﬁwm winfiu 2,693,391.29 unsiatl wiladlu duyuly
nsdpfiuaEzannTaLA WiniL 1,787,838.52 umaail (faraz 66.38) uac Aunulunsdanauagza il
905,552.78 Uil (Fasay 33.62) ﬁunu‘lumﬁmLﬁmﬂ:mmiﬁmmLn_iuﬂu lﬁ’fuv;um%?i 97,998.49 uwsall (5a8
az 5.48) uazsunuiuuLls 1,689,840.03 unsell (Fauax 94.52) LL@xfﬁfunu‘lumiﬁhﬂ@mﬂ:mmiﬁ”wm wthaiflu
funuasii 674,373.02 uwsted] (Fanay 74.47) uassmuiiuls 231,179.76 unsledl (fenaz 25.53) Funuilumedans
Ye1zaNIRaMaeTHNIMTeNYNT WL 1,290.73 uwsiesis i dunulunisdpiiueerans 856.77 Lmsiasiis

uwazsiuluneiNARTEzeNg 433.96 L msiesi (Table 9)

Table 9 Summary of the analysis of unit costs for the collection and disposal of all solid waste and food waste of

Cha-am municipality

Overall waste management Food waste management
Description
Collecting Landfilling Total Collecting Landfilling Total
Total fixed cost: TFC 1,359,500.00 9,355,349.50 10,714,849.50 97,998.49  674,373.02 772,371.51
(Thai Baht) (5.48) (74.47) (28.68) (5.48) (74.47) (28.68)
Total variable cost: TVC 23,442,580.93 3,207,078.87 26,649,659.80 1,689,840.03  231,179.76  1,921,019.79
(Thai Baht) (94.52) (25.53) (71.32) (94.52) (25.53) (71.32)
Total cost: TC 24,802,080.93  12,562,428.37 37,364,509.30 1,787,838.52  905,552.78  2,693,391.29
(Thai Baht) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00)
Average Cost: AC 856.77 433.96 1,290.73 856.77 433.96 1,290.73

(Thai Baht per ton)

Note : The numbers in parentheses are the percentage of cost to total cost

2.2 m”unu?umﬂ?nﬁmmzm';rfi’w”@%F;lfz@mvmmmﬁlu’;mﬁ@\m”ﬁu
o o a a v o 2’/ 1 o ) ] U
WALNALNBITDAUN AU U IUNNIAANIT LR ITIINNA WiNAU 8,275,762.45 Lnsel] e sunuluy

ANTIALALILZDINNTTANNA WINTU 6,029,636.76 LU sall (Fpaay 72.86) WA AunusnlunisdenauaazeInng
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%wm WAL 2,246,125.68 Unsell (Fesay 27.14) ﬁunulumﬁmLﬁwmmmi%wm IS rﬁl’unumﬁ
5,467.68 Umsiell (Fasaz 0.09) LazFuUnUEUILT 6,024,169.08 Umsall (Faaay 99.91) uazsuyulunisdenavass
A uika ﬁunumﬁ 5,467.68 Umsiell (Fauaz 0.24) uazAunuiuuls 2,240,658.00 uwsell (Faaas
99.76) FAUNUIUNITAANITTLTBINITFBUUUTNIUBELBIUIT N 2,585.42 unsasu wiailu dunulunig
ALV 1,883.71 LmFRAY uazAuulunIIINaATELe1us 701.71 Lnsiesu (Table 10)

3. HANIENUNIAIBAIUIAARN lun17A19R 28112 N 1289na L LN ALIALT BN TS BILAZINALNA

= v a
XNl
3.1 Climate Change
Ineinfnngniinannnisdenauaes (Landfill gas: LFG) dqulunjazilsznausiafinganfuaulaaanlas

2

(Carbon dioxide: CO,) uazfinailmu (Methane: CH,) ilunan Tuaneiiing CH, deuasiaganazFaunseandanaliiin

[ 72
o a

nnaglanfauily fing CO,a1n LFG ldudndenaseniazlanfaunsiinarenunsdanlugiilusesduniduay
avALsznauAfuemAILEaAnIHANIANTUReUNNIAATZLAIBsNT (Photosynthesis) Taiunishs CO, A n

anAdudeuesiatayeeiinanaaivg lUidinalaaasoseti lidesdndinenanduainsdiniunising

Table 10 Summary of the analysis of unit costs for the collection and disposal of all solid waste and food waste of

Hua Hin municipality

Overall waste management Food waste management
Description
Collecting Landfilling Total Collecting Landfilling Total
Total fixed cost: TFC 76,800.00 76,800.00 153,600.00 5,467.68 5,467.68 10,935.37
(Thai Baht) (0.09) (0.24) (0.13) (0.09) (0.24) (0.13)
Total variable cost: TVC 84,616,470.26  31,472,651.00 116,089,121.26 6,024,169.08  2,240,658.00 8,264,827.08
(Thai Baht) (99.91) (99.76) (99.87) (99.91) (99.76) (99.87)
Total cost: TC 84,693,270.26  31,549,451.00 116,242,721.26 6,029,636.76  2,246,125.68 8,275,762.45
(Thai Baht) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00)
Average Cost: AC 1,883.71 701.71 2,585.42 1,883.71 701.71 2,585.42

(Thai Baht per ton)

Note : The numbers in parentheses are the percentage of cost to total cost.

:// 4’1 dl IS s ij/ s IS v a o =< o ¥
LLAIMITAINTIN 2 WUN NevAtsznauivlssinnaastssiayadAlsenaun 1Al InalAeiuuIna i i

nsdanilasanaieainuguidanauasiiinlndlaesiu Sieanisdantlaes CO, Miinannisldwdsainunasda (Fossi
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1
o aa

fuel) Lvi’]ﬁuwmfnmmﬂﬁi’mﬁu ﬁ\i‘&u mﬁmmﬁmﬁqﬁﬂ%ﬁﬁﬁuﬁ@ wadlun19dnAL LA NN ALTE L8194 8
WALNALN BTz edena lEANATl Climate change r;i'aﬁum@wmmmiﬁgﬂﬁm@uqqmnﬂ,ﬂﬁﬁ”fm (Table 11)

ERREN Ot Pty CH, uay CFC-12 Lﬂumﬁw‘wﬁnﬁLﬁmmnﬁ@mmﬁmuﬁqn@u farfu nsamnas
tlamilaes CH, uay CFC-12 mﬂmuﬁqn@ﬁdLﬂuLmewﬁnﬁ%ﬁfmammﬁmﬁm@qﬁq%ﬁmﬁ NM9LALIIUIIN CH, UAY
ilunfiailelaau CH, Whilu co, fasdaelirndaiianamsilitasann cH, Sendndlanfausnnndn co, f 26 -
28 Wi wananid navin CH, Wyinszlamiau iy mnblududemaslunsuanliindauenainazdam deu CH,
Tl co, uda &l Gagnunsonaununseaniinannszuunsean iR 188 ndas (Table 11)

ﬂ'1:rl;ﬂ?:'wﬁumwmmmmmuqmﬂqn@uiﬂzjl,zﬁumqﬁlu i nstiaazetnslliduenmnednd vise
nsn ldvindudlendn wenainazdasiasiuniaifin CH, uaz CFC-12 anuguianauuds f9g98ann1suananmig
&ndvizeilominarnnisuanluszuuing Tudunsanuaiinlfateiilszansnnuazduisnanuafisfiaziisannis
nanansdndiiseiluliandos

3.2 Ozone Depletion Potential

AATI ODP Ueuaniienisanasresdulalaurestuussainia nafinle ) Dinasanisinanadulalauay

¥ ¥ ¥
o o v Ao A

ANAFAFITIAT HANTANTY NUTN &1F CFC-12 lludanudnndanasasaidnil (Table 12) Ineigns CFC-12 1ilu
LFG MNpTuannnisEanataszaning (Nnnqniatias 99 189413 CFC-12 vianianlanilantannssuunissnnisuey

A19117)

Table 11 Climate change impact indicator of landfilled food waste in Cha-am and Hua Hin municipalities

Emissions unit Cha-am Hua Hin
Total kg CO,eq. 1,275.33 (100%) 1,293.42 (100%)
- Methane (CH,) kg CO, eq. 1,144.51 (89.74%) 1,145.69 (88.58%)
- Dichlorodifluoromethane (CFC-12) kg CO, eq. 101.34 (7.95%) 101.34 (7.83%)
- Carbon dioxides (CO,) kg CO, eq. 28.45 (2.23%) 45.01 (3.48%)
- Other emissions kg CO, eq. 1.04 (0.08%) 1.39 (0.11%)

Table 12 Ozone Depletion Potential impact indicator of landfilled food waste in Cha-am and Hua Hin municipalities

Emissions unit Cha-am Hua Hin
Total kg CFC-11eq.  9.94E-03 (100%) 9.94E-03 (100%)
- Dichlorodifluoromethane (CFC-12) kg CFC-11 eq. 9.94E-03 (99.95%) 9.94E-03 (99.92%)
- Other emissions kg CFC-11 eq. 5.00E-06 (0.05%) 8.05E-06 (0.08%)
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3.3 Human Health Toxicity — non-cancer effects

o o«

soddatitsuananuilulllslunisiiadymguninaesiywe Wldlduzs) nanisdnen wuda Tavguin

Uszinn&IneA (Zinc) uazansny (Arsenic) lunaie 2 THAANNAINAsaA2 TR (Table 13) Tanzniings 2 aiinil
tudausglunszermaietunfanaufazluilewliuuimeasy (Leachate) uarthullowdngszuuiniafuuazi

Taudslunganazidngvsldamsrasuysdsall Inaunndifasas 95 saslangmindiauauiainuguidenay

Table 13 Human Health Toxicity — non-cancer effects impact indicator of landfilled food waste in Cha-am and

Hua Hin municipalities

Emissions Unit Cha-am Hua Hin
Total CTUh 1.01E-03 (100%) 1.05E-03 (100%)
- Zinc CTUh 5.49E-04 (54.34%) 5.86E-04 (55.79%)
- Arsenic CTUh 4.50E-04 (44.56%) 4.52E-04 (43.02%)
- Other emissions CTUh 2.54E-06 (1.10%) 3.85E-06 (1.19%)

3.4 Human Health Toxicity — cancer effects

o o o

ail’ dy 1 a rdl a ¥ @ =2
[5]')“11']ﬂull\ﬁ_l’ﬂﬂI’ﬂﬂW@ﬂ’]‘im@ﬁmwﬁ’]ﬂjﬂlﬂ']W"ll’ﬂ\ﬁJ‘LéHEW]Lﬂil'nl’ﬂ\'mllii‘ﬂllzl,’i\i NaNIIANHILAASLL Table 14

12 12
o Ao A

wud1 Jsruudanisaszannswuutlanauilaneuiin 2 alandenanasiiadail Aa TAsian (Chromium) UATATVY
Tnalaveminiia 2 afatfanfurazemsudainandenauuaziutauguaslionusseauyseinunaungsaa sy
Tuasananuguianaullgunasinfiofuwazinlsau Tnasunnndnfeaay 95 aaslanzminianualussuunisdnnig
o X d
2828MNANATUINGNRINAL
o =3 o o dld a a 1 d” o dl U =3 ¥ k7 ]

sruLNsAALivLazntan U ss@ninndasannistudeniansminiiduansnensifa wlewdngsruy

Hnauaziaeldenmsresuyee nsantFuinszaimsfidudnuumieilafiazdisannislwileunaieanssuy

nM9aAN3Eransdngricaldanvns ey

Table 14 Human health toxicity — Cancer effects impact indicator of landfilled food waste in Cha-am and Hua Hin

municipalities

Emissions Unit Cha-am Hua Hin
Total CTUh 7.98E-05 (100%) 8.14E-05 (100%)
- Chromium CTUh 7.23E-05 (90.56%) 7.38E-05 (90.68%)
- Arsenic CTUh 6.09E-06 (7.63%) 6.10E-06 (7.50%)

- Other emissions CTUh 1.50E-06 (1.88%) 1.60E-06 (1.96%)
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3.5 Particulate Matter

o

mq%ﬁmﬁﬂwmﬂ?mmﬂ!umm@wmrﬂLﬁﬂ (Particulate matter formation potential) Imﬁﬂ!ua:ﬂ@wmmﬁﬂﬁﬁ
ANNNINANHANTENLABGUNINTBIN Y NaN1IANE Wudn tﬂum@mﬁﬁmmmﬁmdﬂ 2.5 lulaswns (PM 2.5) uas
Aadaweslnaantds (Sulfur dioxides) Tunafisvdniideuaresaaing (Table 15) AT 2 aindqulunjiinain
nsldinsiudeimas mefmﬂﬁiﬁiw‘umﬁmmimmmmﬂmmﬁm@LﬁmﬁqﬁuﬁﬂWﬂ%ﬁﬁﬁuﬁ@l,waqqqndwm

= o K v ' = zl/ a 1 A o
WMALNALNANTEA1 AasaaNa lRN9antansuansis 2 TUARINIUBINALNALNDITERN

nsindssAnsninnisidunsiuaemasive iainisondnaazemslilaunign Tneldundumemaaien

¥ ¥
o o

A = e Ao o X
V]fiﬁLﬂuﬁuﬂiuLLuQWq\iﬂqﬁ\ﬂﬁﬂ’]ﬂ“ﬁumﬁ]m )%

3.6 Photochemical Ozone Formation Potential

¥
o o

S X, = a > a ) ) a o
faddativsuannelaniaiialalouluussenniaAduanalaeiinannnis Oxidation 3848191 3eNOLRUYIFETELUE
418 (Volatile organic compounds) Bau1nTludiunssunnfiazdanani lfiinnisse A8 Ae989A9A WAL IS UL
B laneN LT na AAUNITUNIUIL UL ARINEITNTNG HaN19ANHILEAIlY Table 16 wazwudn Anading

anssznavdunidssivadneladldinafimu (Non-methane volatile organic compounds: NMVOC) kazlulnsiau

[
o

aan s (Nitrogen oxides) 114 3 naeuanNdenanafiddnil Useniifesas 70 3a9Nafiiuaiunaningd
Uandaasainuanianay At nnsantEunnaazeis viee naadasudunisresaszanmislignisdnnisuuuau
wse nsihaszenuislldiselomiatinsduiazdraamffunnanzamsiazingugudana

3.7 Acidification Potential

(3 ¥
o Ao A

m%f;mumuan‘ﬂam@ﬁ%Lﬁmmq:m’mLﬂummmmi:uuﬁwﬂ N@ﬂ’]i‘ﬁﬂ‘]ﬁ”’]tlﬂﬂ\ﬂu Table 17 LAZWLI1 @19

o A, .

VLuTmmufafaﬂVLsmr nazanIda LW@ﬂﬁ@@ﬂi“ﬂﬂr Wy 2 N@ﬁﬁﬂ@ﬂﬂﬂdm@m@ﬁﬂ%'ﬁlﬂﬁ TusLUN199ANII LR IMTAENT

v ¥ '
¥

I ~ ¥ a Ja I | a PR N O 2 a o
ﬁﬂﬂ@uﬁiﬁﬂu\? (7R81aL 50) AN 2 muﬂuLﬂﬂqqﬂﬂqislmuqﬂumﬂl,wa\ul,@z ﬂﬂﬂﬁ\iﬂux‘iLﬂﬂmlﬂuﬂum@uﬂqimﬂmﬂQWH

nananduiL 1l lussuun193ANII LIS LW NNIYALAITUATNIFIUANNTTR NGRS

Table 15 Particulate Matter impact indicator of landfilled food waste in Cha-am and Hua Hin municipalities

Emissions Unit Cha-am Hua Hin
Total kg PM,, eq. 2.19E-02 (100%) 3.80E-02 (100%)
-PM 25 kg PM,, eq. 1.63E-02 (74.43%) 2.83E-02 (74.55%)
- Sulfer dioxides kg PM,, eq. 4.01E-03 (18.30%) 7.24E-03 (19.07%)
- Nitrogen oxides kg PM, . eq. 1.47E-03 (6.72%) 2.23E-03 (5.87%)
- Other emissions kg PM, . eq. 1.22E-04 (0.56%) 1.97E-04 (0.52%)
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Table 16 Photochemical Ozone Formation Potential impact indicator of landfilled food waste in Cha-am and Hua

Hin municipalities

Emissions Unit Cha-am Hua Hin
Total kg NMVOC egq. 1.00E-00 (100%) 1.13E+00 (100%)
- Methane kg NMVOC egq. 4.16E-01 (41.76%) 4.16E-01 (36.93%)
- NMVOC kg NMVOC egq. 2.97E-01 (29.85%) 3.17E-01 (28.16%)
- Nitrogen oxides kg NMVOC egq. 2.04E-01 (20.44%) 3.08E-01 (27.32%)
- Ethane kg NMVOC egq. 2.88E-02 (2.89%) 2.89E-02 (2.56%)
- Other emissions kg NMVOC eq. 5.05E-02 (5.06%) 5.68E-02 (5.04%)

Table 17 Acidification Potential impact indicator of landfilled food waste in Cha-am and Hua Hin municipalities

Emissions Unit Cha-am Hua Hin
Total molc H' eq. 2.39E-01 (100%) 3.85E-01 (100%)
- Nitrogen oxides (NO) molc H' eq. 1.51E-01 (63.14%) 2.28E-01 (59.18%)
- Sulfur dioxide (SO,) molc H' eq. 8.41E-02 (35.23%) 1.52E-01 (39.44%)
- Other emissions molc H' eq. 3.88E-03 (1.63%) 5.33E-03 (1.38%)

3.8 Terrestrial Eutrophication Potential

i3 ntitauenianistudiauasenenlulnsiauresssunfinALUIELRAL nan1sAnELandly Table 18
waznudn frlulnnaulneenlofunafisndniidmasiesddni nszuaunismisldiniudemas (N9gaLane N9
& NsrudaLAznsTHNLLAEe e Tuunaatantanesafivaiod (Fazaz 80) Favits nsifianls@nBnnnnsld

N 1 a = Ao o | e o Jo ¥  a % ~ X
u']llulﬂ]@L‘WZ‘NQ\?LﬂuLLuQV]'NV]@']V’]Q_llsl,uﬂf]ﬂ“ﬁu"ﬂ@\?mq“ﬁ'}ﬂﬂqﬁ‘@ﬂﬂ\l@ﬂﬁ\zmumq\iﬂqu@\?LLQ@@@NTH@H

Table 18 Terrestrial Eutrophication Potential impact indicator of landfilled food waste in Cha-am and Hua Hin

municipalities

Emissions Unit Cha-am Hua Hin
Total molc N eq. 0.89 (100%) 1.34 (100%)
- Nitrogen oxides (NO,) molc N eq. 0.87 (97.66%) 1.31 (97.94%)
- Other emissions molc N eq. 0.02 (2.34%) 0.03 (2.06%)
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3.9 Freshwater Eutrophication Potential

o a’ljd dy 1 d’j % 1 901 A a 4 a % A =2

FANTAARLNUANNTU WL UNa AN FATRILAAIUNAARNTNEIINTNAUTAT L LTI ALNR A wmmmﬂmumﬂu
o o

Table 19 wuin Wagwm (Phosphate) LﬂuLﬁmmﬁmﬁmﬁmm@m@mmmu TnaaalnuInndnFeaay 99.5 Linain

nszUAUNTg NI ER NGRS TIBNFAILANITYALANE NNITUES nsnduuaznsldvidanisunufifudemas

Table 19 Freshwater Eutrophication Potential impact indicator of landfilled food waste in Cha-am and Hua Hin

municipalities

Emissions Unit Cha-am Hua Hin
Total kg P eq. 2.99 (100%) 2.99 (100%)
- Phosphate (P,0,) kg P eq. 2.99 (100%) 2.99 (100%)

3.10 Marine Eutrophication Potential

N & - - .

FaadatitsuannistuidenlulnsauaesssuuiinAn1ansia tan19AnLaneli Table 20 Wud1 @19
Tulnsaueanlas unaiwvdnidananamadeail wazasiulnsaueanlasuiainnislduzanismn siindudainag
(1nN91Fe8ay 80 1a4a17ulATAaNean lIARIUNATLAAANNIZULNNTIANITVL LRI U IRULENNAL) Fatiis N15LRN
tsransninnisldunTu@aInas 1wsa n1sanllsunaszanuisnazdaaannisldundumEaina sz LN AN 9 el

NAUALSRINIT

Table 20 Marine Eutrophication Potential impact indicator of landfilled food waste in Cha-am and Hua Hin

municipalities

Emissions Unit Cha-am Hua Hin
Total kg N eq. 0.85E-01 (100%) 1.26E-01 (100%)
- Nitrogen oxides (NO ) kg N eq. 7.92E-02 (93.60%) 1.20E-01 (94.73%)
- Ammonia (NH,) kg N eq. 2.98E-03 (3.52%) 2.98E-03 (2.35%)
- Other emissions kg N eq. 2.44E-03 (2.88%) 3.69E-03 (2.92%)

3.11 Freshwater Ecotoxicity for Aquatic Freshwater

A

il u‘]J\‘lUﬂﬂﬂ'J’WﬁJLﬂuWH‘H’rﬂ\?ﬁ‘”UUMLQﬂuW@ﬁVlLﬂﬁ@ﬁﬂﬂ@ﬂ??ﬂ’ﬂ@\i&lu‘iﬂ'ﬂ NANTTANE WU N1gtuidan

'
a g

#an=d wavasuszneauuea (Phenol) 1y 2 uafwuanNdsnasa Fa3dnil (Table 21) LazUATE 2 TATARATN

wanElanaLTEzaNuIg (NINndnFeras 99 PAINANHYINNANAATUANNIZULIANT3VEIEB1U 3 IaEINT7EanaL)
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Table 21 Freshwater Ecotoxicity for Aquatic Freshwater impact indicator of landfilled food waste in Cha-am and

Hua Hin municipalities

Emissions Unit Cha-am Hua Hin

Total CTUe 22,267 (100%) 22,388 (100%)

- Zinc CTUe 15,707 (70.54%) 15,748 (70.34)

- Phenol CTUe 3,452 (15.50%) 3,452 (15.42%)

- Copper CTUe 1,087 (4.88%) 1,105 (4.94%)

- Chromium CTUe 707 (3.18%) 707 (3.16%)

- Arsenic CTUe 666 (2.99%) 668 (2.98%)

- Other emissions CTUe 646 (2.90%) 708 (3.16%)

Discussion

Filimonau & Uddin (2021) 318471491 AuanetfadeNgdanasesuni e sa1n1siinainiue g 59418190
AUUNNTAATEZa NTle 3 429 Teun 1) daenauaia (Pre-kitchen) aazanvsiiinluluduneuiidawlugiinain
nsrudeuarnIaiuine 2) 499luaia (In-kitchen) Tnsaazemsludunautdanlunjifinainniswseudagau nns
U39uarn191 @ Wa1m9 uay 3) 409naInd (Post-kitchen) atza1uslugasiiiinainauismasannnisiulszniu
%’@H@ﬂ?mmmﬂ:mmiﬁLﬁm%uslu%”mmmﬂuﬂi:mm'é”\'mqmmﬂﬁl,ﬁudﬂ RN P I U VPR PG RIT LRI G E
mmﬁ‘mLLazmj‘ﬂ;qmmﬂumﬁ (In-kitchen) ARLUSaEAT 65.7 WALNATLZa1MT IUT9URIATY (Post-kitchen) waz
AauA (Pre-kitchen) LiNe3peIas 29.6 WAL 4.7 AMNAFL (Sustainable Restaurant Association-SRA, 2010) Wananni
Winnow (2018) $1841141 28128 119NNNG FaEaY 70 NATunauneuisazgnidgsinededusina luanznua

= [t ! PR a o 4 ! o | da L
n3AnEATE wudn e siasannisLEinaludndiunuinndnludszsimAsang e AvNuANFNRATUENANN

o a dl 1 o d‘ a e o = % ]
NdMUETINNITLNLazNsLFinAR s uANGeTY Tuasinisi@ie s ludsuinadangwizauave lslaziuiuld
19N @111 Us A lavinduaaluatw nadennisludszwmalnainislddqunliannsausinalaaalylu
Audag 1w nezgn fsdan sanlltaasestlyaniduagulnesiag o i 41 pelad lunenge dusu

nigaanIsatzaInIsinanisdeanaunaliiinilyninisaudsuandansainuans (Batool et al., 2024)
uantlaanuafieiinanldiadanisudnlunisdnfivuaznisdeanauuda Angatinsng o Adnanugudanay

. %’ 1 a -r:i o o o :/ S o 23 % d‘
(Landfill gas) kazungzaes (Leachate) iuunasaaanaieNd Aty fadu uinlddnisdnnisinsiazingzaasi
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(Global Warming Potential 3@ Climate Change) g<114 2,180 — 6,990 Ailanfua1suaulasanlamiauwin Auiy
152 ANBNINNNIIANI AN TR LN TZ I8 MNATL (Banar et al., 2009; Bovea & Powell, 2006) 1uninuaaaeniis n13el

NALYETEIMNINAINANTENUABAITTAN AT URILIARRNEY 7| A 11 AaTl Acidification Potential HAY 41.4 - 43.6

o

Alansu SO, WeuWinsan1sdenaua8zau1s 1 fu (Banar et al., 2009) A% Eutrophication Potential #AN 37.8
37.9 ilansu PO, Wauwinsansdanauaezaing 1 s (Banar et al., 2009) Azt Photochemical Oxidation HAn
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