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ABSTRACT

This research is based on both quantitative and qualitative research methods. It aims to study
activities on scuba diving service boats to Racha Islands and Chalong Bay pier in Phuket Province,
which generate solid waste - quantity and characteristics; opinions of stakeholders; as well as
developing recommendations for improvement of the solid waste management on board and at
Chalong Bay Pier based on the findings. The research tools include 1) a table for recording waste
producing activities and solid waste management on board, 2) a table for recording quantities of
tourists and solid waste, 3) a questionnaire for 446 tourists and 6 staff on board, and 4) an interview
guideline for 25 concerned persons. It is found that 1) waste generated on board is mainly from
tourist consumption activities. Based on a T-test statistical analysis, the quantities in high and low
seasons are not different with an average amount of 0.77 + 0.39 kilogram/capita. 2) Major waste
compositions are compostable waste (70-80%) and recyclables (10-20%). 3) As the boat staffs left
the collected solid waste on the pier every evening, the pier area was dirty and messy with scattered
waste. All stakeholders agree that solid waste management at Chalong Bay pier is inappropriate.
4) Recommendations for waste management are as follows: Phuket provincial Administrative
Organization initiates a pilot project of waste management at the pier and on board by drawing
collaborations from all parties of stakeholders, as well as setting up a waste separation system with 3
categories of waste utilization. The pier office can earn some incomes from selling compostable
waste for Bioextract production and recyclables. The quantity of solid waste to be disposed, as

well as disposal cost at the incinerator, will be significantly decreased.



(®)

Keywords: Solid waste, Scuba Diving Service Boats, Pier, Solid waste management Caused by

Activities on Boats, Solid waste management on Pier
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Questionnaire for Tourists
Management of Solid Waste Caused by Diving Service Boats
at Chalong Bay Pier, Muang District, Phuket Province.

There are 3 sections in this questionnaire:

Section 1. General information of respondent.
Section 2 Need for waste management on scuba diving service boats.
Section 3 Suggestions for improving waste management on scuba diving service boats.

This questionnaire is part of a MSc. research project at the Faculty of Technology and
Environmental Management, Prince of Songkla University. It focuses on the management of solid
waste caused by diving service boats at Chalong Bay Pier , Muang District, Phuket Province.

Please answer all questions truthfully. Your kind cooperation is highly appreciated.

Miss Luckhawee Preechai
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Date No Boat t0....civieiiiiiiiiiiiiiiiiiiiiiiiiieniees

Section 1:

Plese tick v or fill in your answers.

1.Sex ( )Male( ) Female
2. Nationality.....ceeeeermmmieeereeeiiiiieeeeeeeeeeeeaaens 3. Ageuuiiiiiiaiianns years old

4. How many time have you come to dive at the Rachalslands?...........cc.ceecveerieeeiieenieenreesieesieeeseneeseneeenns
Section 2 :

5. Have you brought some food or drink on board?
() Yes ( )No
What kind of food did you bring on broad?
() Snack () Beverage
() Food () Fruit
() Other (Specify) ..........................................................

6. When you come on board for the Racha Island, have you ever dumped any waste in to the sea?
() Notatall ( ) Sometimes ( ) Always () Not applicable — my first visit
If you have done it, please specify what kind of waste ?

() Snack () Beverage
() Food () Fruit
() Other (SPECIfy)..vecveeeeereerieeeeeeeeteeteereeeee e
7. Do you agree to have separate solid waste containers on board ?
() Yes ( )No
8. If there are separate solid waste containers on board, will you separate the waste ?

() Yes ( )No
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9. If the diving company has separate solid waste containers on board, would you recommend other people to buy its
diving service?
() Yes ( ) No

() Not sure yet.

Section 3 :

10. What are your suggestions about how to improve solid waste management on diving service boats?

Thank you very much for your answers.

Miss Luckhawee Preechai

Researcher.
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psnilsznouyaros Aesnilsznovuyarosunise
$a9luggnisneuiion
adai 1 A 2 A 3 Aundo +SD,
lanfudedu | dlanfwdedu | AlanfwAeiu | Fewaz+ SD)
Goway) Gowaz) Gowaz)
IAYDINT 94.70 133.20 65.70 97.87 + 33.86
(89.17) (86.61) (83.27) (86.35 +2.96)
vnthsaay 0 12.60 8.20 6.93 + 639
0) (8.19) (10.39) (6.19 +5.48)
Waies (@w) 7.60 3.00 0 3.53 +3.83
(7.16) (1.95) (0) (3.04 +3.70)
YIAAITIUIIAY 0 0 0 0+ 0
(0) (0) (0 (0+0)
vanth PET 1o 0 1.20 2.90 1.37 +1.46
(0) (0.78) (3.68) (1.49 +1.94)
awanadnla 0.10 0.30 0.20 0.20+ 0.10
(0.09) (0.20) (0.25) (0.18 +0.08)
naaAnNnNIoY 0 0 0 0+ 0
(0) (0) (0) (0+0)
RITRNTReRY 0.80 0 0 0.27 + 0.46
(0.75) (0) (0) (0.25 +0.43)
WAAANT (RaUUW) 0.10 0 0.10 0.07 + 0.06
(0.09) (0) (0.13) (0.07 +0.07)
991 0.20 0.30 0.10 0.20+ 0.10
(0.19) (0.20) (0.13) (0.17 +0.04)
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q' = 4 ] ] d' J
MINN 1 Naﬂ"lﬁﬁﬂis!"IENﬂﬂizﬂ@ﬂyjaﬁj@ﬂ‘ﬁﬁﬂuﬂﬂﬂﬂﬂﬁ%E’NL‘VIEJ’J (99)

psAilsznouyaros Aesnilsznovuyarosunise
Faaluggmanieiion
adai 1 Asaii 2 A 3 ARG+ SD,
lanfudedu | dlanfwiedu | Alanfwdeiy | Fowaz+ SD)
Goway) Goway) Gowaz)
azgiiion (n3zilev) 0.20 0.30 0.10 0.20 +0.10
(0.19) (0.20) (0.13) (0.17 £ 0.04)
ozqiiilourhymiii 0 0 0 0+ 0
(0) (0) 0 (0+0)
Yaned (W) 0.20 0.10 0 0.10+0.10
(0.19) (0.07) (0) (0.09 4 0.10)
Taned (nseilov) 0.20 0.10 0.10 0.13 +0.06
(0.19) (0.07) (0.13) (0.13 +0.06)
NIEAINT (NABIUY) 0.20 0.20 0.10 0.17 +0.06
(0.19) (0.13) (0.13) (0.15 4 0.03)
NILAHA 0 0.20 0.10 0.10+0.10
(0) (0.13) (0.13) (0.09 + 0.08)
o ine 0.10 0 0 0.03 + 0.06
(0.09) (0) (0) (0.03 +0.05)
DU WY nezT s qa) 1.80 2.30 1.30 1.80 +0.50
(1.69) (1.50) (1.65) (1.6140.10)
Ha3 I 106.20 153.80 78.90 11297+ 3791
(100.00) (100.00) (100.00) | (100.00 +0)
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psnilsznouyaros Aesnilsznovuyarosunise
$a9luggnisneuiion
adai 1 A 2 afafi3 | Aunde+sD.
lanfwdedu | dlanfwiou | Alanswwodu | Zogaz+ SD)
Goway) Gowaz) Gowaz)
YD1 64.80 82.70 36.00 61.17 £23.56
(72.48) (73.84) (67.29) (71.20 + 3.46)
vnthsaay 19.00 21.40 13.20 17.87 + 4.22
(21.25) (19.11) (24.67) (21.68 +2.80)
vIaiies (da1) 0 1.00 0 0.33 +0.58
(0) (0.89) (0) (0.30 +0.51)
YIANT VA 0 0 1.00 0.33 +0.58
(0) (0) (1.87) (0.62 + 1.08)
vaa1h PET 1ot 0.40 0.50 0.60 0.50 +0.10
(0.45) (0.45) (1.12) (0.67 +0.39)
ganaaanla 0.50 1.70 0.20 0.80 +0.79
(0.56) (1.52) (0.37) (0.82 +0.62)
WANAANNIOY 1.20 0 0 0.40 +0.69
(1.34) (0) (0) (0.45 +0.77)
RITRNTReRY 0.60 0 0 0.20 +0.35
(0.67) (0) (0) (0.22 +0.39)
WaAANT (aUUN) 0 0.40 0.20 0.20 +0.20
(0) (0.36) (0.37) (0.24+0.21)
AN 0.10 0 0.30 0.13+0.15
(0.11) (0) (0.56) (0.22 +0.30)
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q' = 4 ] ] d' J
MINN 1 Naﬂ"lﬁﬁﬂis!"IENﬂﬂizﬂ@ﬂyjaﬁj@ﬂ‘ﬁﬁﬂuﬂﬂﬂﬂﬂﬁ%E’NL‘VIEJ’J (99)

psAilsznouyaros Aesnilsznovuyarosunise
AUANHULNNNIENIN ﬂiaﬂuqsﬂmﬂimgﬁm
aded 1 adaii 2 adait 3 Aunae+ SD.
lanfudedu | dlanfwiedu | Alanfwdeiy | Fowaz+ SD)
Goway) Goway) Gowaz)
azgiiion (n3zilev) 0.40 0.10 0.10 0.20+0.17
(0.45) (0.09) (0.19) (0.24 £ 0.19)
ozqiiilourhymiii 0.10 0.10 0.10 0.10 +0.00
(0.11) (0.09) (0.19) (0.13 +0.05)
Yaned () 0 0 0 0+ 0
(0) (0) (0) (0+0)
Yanzd (nsziloq) 0.20 0.10 0.10 0.13 +0.06
(0.22) (0.09) (0.19) (0.17 +0.07)
NIZAIHT (NADIUL) 0.80 1.40 0.10 0.77 + 0.65
(0.89) (1.25) (0.19) (0.78 + 0.54)
NIZAIHAY 0 0.50 0 0.17 +0.29
(0) (0.45) (0) (0.15 +0.26)
auvie 0 0.10 0.10 0.07 + 0.06
(0) (0.09) (0.19) (0.09 +0.10)
o (w’%l NIZATHT1IE “1ael) 1.30 2.00 1.50 1.60 +0.36
(1.45) (1.79) (2.80) (2.01 +0.70)
WA 89.40 112.00 53.50 84.97 + 29.50
(100.00) (100.00) (100.00) (100.00 + 0)
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M1 1 03A1lsznevyaros Tumnst. 25562560
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mﬁﬂigﬂaugagjgﬂ W.A1.2556 WAL 2557 W.A1.2558 AL, 2559 AT, 2560
Mlansueei)) | (Alansuaeill) | (MlanSuaei)) | Rlansuasll) | (Mlansuseil)

AHDIMS 60,746.24 | 66,948.15 | 73,150.05 | 79,351.96 | 85,553.86
Vahsaau 8,521.11 9,276.86 | 10,032.60 | 10,788.35 | 11,544.09
wyaies (F) 1,581.42 1,758.08 1,934.73 2,111.39 2,288.05
VIANTLNILAY 156.54 168.22 179.91 191.60 203.28
¥t PET la 905.94 1,002.25 1,098.55 1,194.86 1,291.16
pawanadanla 295.05 320.57 346.09 371.61 397.13
NAEAANNTOL 112.41 120.81 129.20 137.59 145.98
t‘i’qﬁwmju 180.83 199.18 217.53 235.87 254.22
naaand 97.76 106.48 115.20 123.92 132.64
9981 140.72 154.51 168.30 182.09 195.88
pzquilounszilo 145.00 159.10 173.21 187.32 201.43
ozqiifiourhymiu 32.50 34.93 3735 39.78 42.20
Faned (W) 4191 46.67 51.43 56.19 60.95
daned (nszilov) 104.75 115.01 125.28 135.55 145.81
NIZAHT 268.92 291.86 314.80 337.74 360.68
NIZATHAY 79.87 87.48 95.10 102.71 110.33
a1 lvlne 38.71 4221 45.70 49.20 52.69
o9 1,306.54 1,435.21 1,563.88 1,692.55 1,821.22
59U 74,756.22 | 82,267.57 | 89,778.92 | 97,290.27 | 104,801.62
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1.3a9Au (YRl 2556 | 12557 | 12558 | U2559 | 12560
HOINI nlaniu 42,857 | 47,723 | 52,589 | 57,456 | 62,322
mnhana ans 4286 | 4,772 5,259 5,746 6,232
udyaunid ans 4286 | 4772 | 5259 | 5746 | 6232
vszah ans 128,570 | 143,169 | 157,768 | 172,367 | 186,966
U39 600 1. 197 151,743 | 174,587 | 203,651 | 228,569 | 254,523
2. AUNU (1) IN/HUIY
IAYDINTT - - - - - -
mmina 17.5 UM/an3 49,791 | 57,286 | 66,823 | 74,999 | 83,515
WuAeaunsd | 100 V/das 284,519 | 327,351 | 381,845 | 428,567 | 477,230
1hilszih 0.0141WAAT | 1195 | 1375 | 1,604 | 1,800 | 2,004
VIAVITY 0310/l 47,040 | 54,122 | 63,132 | 70,856 | 78,902
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M3 1 ATWAURUTIZH 990N NUNGINIMIIAS 0UDMITIAT DIANBNINTIDUNE)

Crosstab
vinuedouams/ietaod
~ MuaIAulad
Wau il Tnauudawial
3
wimnun | ldwdouun Total
dwggnisviaofies  agviaafie Count 105 148 253
% within
thenanisviaaufion 41.5% 58.5% 100.0%
uanggaofln  Count 52 136 188
% within 0
ThenanIviedien 27.7% 72.3% 100.0%
Total Count 157 284 441
% within
ﬂ?\:q@n'ﬁﬂnak‘ﬁm 35.6% 64.4% 100.0%

2
X =9.01,C=0.14, P =0.003

A ' oA o A a 4 A
INAITNN 1 WUN 6],‘Ll"q9;].ﬂ15.i‘1/]’!3']\‘1!51/]8]’)‘Llﬂ‘I/]’lf]\‘llﬂ/]EJ'JI,G]Sf_lllE]1’I/i1f.i/!,isliif]\W]iJlﬂ

2 Y T 1 { 9 ' 1
U3 Inauuise (Fesay 41.5) NINNIIFIUBNYYNITNOUNST (Fo8aT 27.7) HAZNUI F)999

v Jdo ~

NINOUNINANUTURUTAVNITIAT INDINT /AT OIANYBIAUBINILS 1NADUITOE191

'
o a

HodAYysan1ana (P<0.01)
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M319h 2 ANUFUIUFIEHINF YA WU NN TN AT UNSIATINO NI AR DI

a A
U5 InAuUise
Crosstab
Wi e a s/ 1eda ol
C HUDIAULEY
Wau s Taauudanial
3
LAS I Luwedmian Total |

gfinnm  East Asia Count 34 35 69
% within afina 49,3% 50.7% 100.0%
Europe Count 97 160 257
% within gfima 37.7% 62.3% 100.0%
Oceania Count 10 39 49
% within aflna 20.4% 79.6% 100.0%
The America  Count 7 33 40
% within afina 17.5% 82.5% 100.0%
Total Count 148 267 415
% within aflna 35.7% 64.3% 100.0%

2
X =16.78,C=0.20, P = 0.001

a 1 a

A Vw1 A AA o = v
A1NATTNNN 2 WU UANDIUNYINY ﬂJGK’IWGlUﬂajJﬂjJﬂ’IﬂL@L(’Bﬂ (5@6'@349.3)

q U

~ A A = A A A a 9
m‘iﬁmmmi/mimﬂumuﬂﬂﬂuulimﬂﬂmjﬂ TINUIND ﬂullﬂTﬂQTﬁll (Fo8ag 37.7) uag
o o A o 2

Ty AT MUNANNgUANNIATANNFUNUTAUMTINT IR0 11T AT 09AN pe NN AT B

N19a0a (P<0.01)

4 v o ' [ Aa o 1 a @ dy
ﬂ"ﬁNﬁ 3 ﬂ’JHJﬁiJ“WH‘ﬁ‘i?JW’JNﬁﬂJu“]SWliﬂl!uﬂﬁﬁJﬂ’cjiJ{]ﬂJﬂ1ﬂﬂ‘lJﬂﬁLGl%EJiJ"UHiJ"U“ULﬂEJ’Jiﬂ

a A
U3 1nAVUISO
Crosstab
inviaa e smunau
Ay TnAuuda
\dandAIRaL
Laidian il Total

nfinm  East Asia Count 56 14 70
% within afina 80.0% 20.0% 100.0%
Europe Count 220 39 259
% within gilana B4.9% 15.1% 100.0%
Oceania Count 45 4 49
% within nfina 91.8% 8.2% 100.0%
The America Count 40 0 40
% within gflana 100.0% 0% 100.0%
Total Count 361 57 418
% within gilaa 86.4% 13.6% 100.0%

2
X =1041,C=0.16,P=0.016
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aflnm  East Asia Count 59 11 70
% within afiata 84.3% 15.7% 100.0%
Europe Count 234 25 259
% within aflaa 90.3% 9.7% 100.0%
Oceania Count 48 1 49
% within afiata 98.0% 2.0% 100.0%
The America Count 39 1 40
% within aflaa 97.5% 2.5% 100.0%
Total Count 380 38 418
% within afiata 90.9% 9.1% 100.0%
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WA WAL Count 242 52 294
Yo within wwea 82.3% 17.7% 100.0%
wAvee  Count 108 41 149
Y within vad 72.5% 27.5% 100.0%
Taotal Count 350 93 443
Yo within wea 79.0% 21.0% 100.0%
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mesduadai
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X =820,C=0.14,P=0.015



265

~ 1 Y] 1 ~ A I g’/ A = Y a A
INAITNN 7 WU wanoungInuwluasan 2 L@iﬂuﬂﬂllNNTUiTﬂﬂUuLiﬂ

]
2 A 1 ~ v Jdo )

v 9
ll1ﬂ‘l7l’q¢] (%@8@3 17.3) HAZIIUIUATIVBINTUIAHINUYNIE TIHUANNTUNUTA LN TR TIY

£

IS

wa lifunus Inavuise edlivedvyganieada (P<0.05)

a

a 4 [ v d v 1 { o
Tﬂﬁlﬂ'ﬁ/‘li'JiJGUE]Qﬂ15’3&?]§1$Wﬂ’JTiJﬁ'iJWH‘ﬁGUEN‘H’NE]@,ﬂﬁVI’ENLﬁEJ’J aYvIN
v a ~ d‘ dl a2 A J 1 1 A

MUNYUYUNIA LA Llazﬂ'limiEJ?JE)'I’H'I?/L?]?@Q@N?JTU?Iﬂﬂ‘UuLi@ WUN 11!5113%]@1/]@%1/]8’3
o v A G d‘ d‘ a A 1 ' 1 A J 1
ANDIUNYIATINUDIHIT/IATDIAY 1]1‘1J§Iﬂﬂ‘lJ‘L!Li@iﬂﬂﬂ’ﬂ“]ﬂ\iu%]ﬂi]ﬂﬂﬂﬂmEJ’) uazmuimy
S A A <3| L A a = A 2 9
NANTIUDIHIT/IATDIAY Lﬂuuﬂ‘wmmﬂﬂugummmw TﬂmmEJmummﬂmgmzwa"luum

49 LaZNUN UNNOUNGUNANYUAT BUIATOIAVLIUST TAAVUETONINAIUNASIS Tuvmz i

=h.

] v [
= = S %

@ 1 < & A A 9 1 =i A 1 2 =
uﬂwmmﬂmmmumw 2 Lmﬂuwa"lnmnmqﬂ UAZUNNDIUNYINUININNIT 3 ATUATIN

'
=

0o a A
’éﬂﬂﬁ’@ﬂlji]gﬂiJ'l“U‘iIﬂﬂ‘]Ju!‘i@iJ'lﬂﬂ’qfﬂ

3 o V4 1 [ Aa o ' a @ 4 2
GnﬁNﬁ 8 ﬂ’)nJﬁiJWlJ‘ﬁiZ‘Vi’JNﬁm%WﬁﬂHLuﬂ@ﬂNﬂq‘U@jMﬂWﬂﬂUﬂﬁ%ﬁUﬂWimﬂWiﬂiy‘ﬁNﬂU

3NN 1Y5]
Crosstab
danliuinsdaring
viaafipdndnfivaumn
e
Wrueastezamsania
§8]
ian LA Total

gfiam  East Asia Count 35 9 44
% within pfiaa 79.5% 20.5% 100.0%
Europe Count 196 29 225
% within pfiam 87.1% 12.9% 100.0%
Oceania Count 34 1 35
% within pfiaa 97.1% 2.9% 100.0%
The America  Count 25 8 33
% within pfiam 75.8% 24.2% 100.0%
Total Count 2590 47 337
% within nilaa 86.1% 13.9% 100.0%
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X =826,C=0.16,P=0.040
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Qfina  East Asia Count 60 10 70
% within aiina 85.7% 14.3% 100.0%
Europe Count 246 13 259
% within filaa 95.0% 5.0% 100.0%
Oceania Count 49 0 49
% within aiinia 100.0% 0% 100.0%
The America  Count 37 3 40
% within filaa 92.5% 7.5% 100.0%
Total Count 392 26 418
% within ndfinn 93.8% 6.2% 100.0%
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X =11.81,C=0.17, P = 0.009
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s AuLge  adei 1 Count 205 7 212
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niinm  Africa Count 12 0 12
% within fdfiaa 100.0% 0% 100.0%

East Asia Count 68 2 70
% within pilaa 97.1% 2.9% 100.0%

Europe Count 242 11 253
% within fiiaa 95,7% 4.3% 100.0%

Middle East Count 2 1 3
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Oceania Count 48 1] 48
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