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Investigation on deaths in the confined spaces at Srisutus sewage pump station during
the maintenance period, Phuket province, Thailand, 26" March 2014

Authors: Amornrat Tantitippong’, Chalermrat kamchuchat?, Sirichan Thongroung?, Sakset Sriyangnong?,

Wiyada Saetia?, Kaewkuan Tiengsuttisakul?>, Kusuma Sawangpan®
! Occupational Medicine Department, Vachira Phuket Hospital
2 Office of Disease Prevention and Control Region 11

3 Phuket Provincial Health Office

Abstract

In the morning of 26" March 2014, the Occupational Medicine Department in Vachira Phuket Hospital
and Phuket Provincial Health Office were called for an emergency of an accident at Srisutus sewage pump
station. At the scene, we found 4 people died in the sewage junction hole and a man from Kusorn-thama was
unconscious. The Occupational Medicine Department and a rapid response team from the Office of Disease
Prevention and Control region 11, Nakorn Sri Thamarat were jointly conducted an investigation on the deaths
during 26-27 March 2014. The investigation was to find the cause of the deaths by measuring the environment
pollution and interviewing the persons who were in the area of accident.

Before the accident occurred at the sewage junction hole which had diameter of 0.80 m and 4.60 m in
depth, maintenance workers opened the metal lid cover for air ventilation during the pump was being repaired.
Meanwhile, a waste water leakage on the side wall was releasing sulfa dioxide at the bottom of the pipe and
diffusing into the air. Consequently, the maintenance workers inhaled the hazardous air, fall down and became
unconscious. The investigation found that level of sulfur dioxide at the accident area was 41.2 ppm which was
over the standard TLV-TWA level of 10 ppm** while the level of oxygen was 20.9 percent, carbon monoxide 4
ppm and methane 161 ppm. The level of other gases did not exceed the standard tolerance. Therefore, we
concluded that health education for maintenance workers and sub-contractors should be conducted in order
to prevent accident and death in confined spaces and hazardous areas.

Keywords: investigation, deaths, confined spaces, pump station, Phuket
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Table 1 Reported Cases of Priority Diseases under Surveillance by Compared to Previous Year in Thailand,

36™ Week 2014
2014 Case* Mean** Cumulative
Disease Week 33|Week 34|Week 35{Week 36| (Current |(2009-2013) 2014

Cases | Cases | Cases | Cases | 4 week) Cases | Deaths
Cholera 0 1 1 0 2 44 9 0
Influenza 966 1032 945 712 3655 11859 51626 58
Meningococcal Meningitis 0 0 0 0 0 2 8 3
Measles 15 21 22 18 76 10327 870 0
Diphtheria 1 1 0 0 2 5 12 3
Pertussis 0 0 2 0 2 1 10 0
Pneumonia (Admitted) 3789 | 4089 | 4275 | 3827 15980 16528 | 134553 627
Leptospirosis 67 46 50 35 198 537 1417 10
Hand foot and mouth disease | 1759 1583 1444 1031 5817 2159 52347 1
DF, DHF 1069 919 834 565 3387 9696 23941 23
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TABLE 3 Reported Cases and Deaths of Suspected Dengue Fever and Dengue Hemorrhagic fever under Surveillance by Date of Onset,

by Province, Thailand, 2014 (January 1 - September 15, 2014)

2014 CASE CASE POP.

DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) RATEPER FATALITY DEC 31,2013

REPORTING AREAS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL TOTAL 100,000.00 RATE

C c c c c C C C c C c D POP. (%)

Total 1712 1517 1664 1364 2421 4292 5746 4606 619 0 0 0 23941 23  37.05 0.10 64,621,302
Northern Region 111 129 166 175 435 1016 1422 1064 200 0 0 0 4718 3 3993 0.06 11,814,261
ZONE 1 46 28 18 72 259 513 675 511 78 0 0 0 2200 2 3865 0.09 5,692,131
Chiang Mai 16 11 3 5 25 101 193 200 29 0O O O 584 0 3515 0.00 1,661,264
Lamphun 0o 2 1 3 0 4 N 6 0 0 0 0 27 0 6.67  0.00 404,971
Lampang T2 1 6 20 31 33 1% 0 0 0 0 15 0 1521 0.0 755,837
Phrae 4 5 2 7 24 63 114 64 9 0 0 0 292 1 6392 034 456,841
Nan 1 0 1 27 103 164 8 55 14 0 0 0 445 0 9314 0.00 477,793
Phayao 0o 0 0 0 9 14 26 14 1 0 0 0 64 0 1313 0.00 487,431
Chiang Rai 15 4 4 3 25 4 55 36 22 0 0 0 205 0 1705 000 1,202,542
Mae Hong Son 3 4 6 21 53 9 163 120 3 0 0O 0 468 1 19067 0.21 245452
ZONE 2 27 40 52 39 82 149 229 248 45 0 0 0 911 0 2646 0.00 3,442,424
Uttaradit o 0 6 6 1% 7 165 29 3 0 0 0 81 0 1757 0.00 461,144
Tak 9 1" 21 21 29 75 9 M3 15 0 0 0 384 0 7256 0.00 529,199
Sukhothai 10 13 14 4 29 34 51 40 10 0 0 0 197 0 3269 0.0 602,657
Phitsanulok 3 M 8§ 1 6 7 28 29 9 0 0O 0O 102 0 1192 0.00 855,374
Phetchabun 5 6§ 3 7 M 26 4 3% 8 0 0O 0 147 0 1479 0.0 994,050
ZONE 3 40 63 100 64 98 360 531 309 77 0 0 0 1642 1 5450 0.06 3,012,677
Chai Nat 2 2 4 0 4 6 13 4 0 0 0 0 3% 0 1051 0.0 332,971
Nakhon Sawan 12 22 39 22 35 99 120 100 25 0 O O 474 0 4417 000 1,073,245
Uthai Thani 3 10 7 8 9 10 37 15 11 0 0 0 10 0 3341 0.00 329,242
Kamphaeng Phet 11 10 20 21 33 18 260 113 26 0 0O 0 679 1 9326 0.5 728,093
Phichit 12 19 30 13 17 60 101 77 15 0 0 0 344 0 6265 0.00 549,126
Central Region* 893 831 882 619 794 1075 1518 1335 151 0 0 0 8098 8 36.85 0.0 21,974,787
Bangkok 406 313 250 169 170 212 345 192 0 0 O 0 2057 O 3622 0.00 5,679,906
ZONE 4 143 115 163 113 174 188 277 329 59 0 0 0 1561 1 3045 0.06 5,126,066
Nonthaburi 46 25 32 15 22 14 16 29 7 0 0 0 206 O 1793 000 1,148,971
Pathum Thani %5 20 24 11 10 11 256 43 8 0 0 0 167 0 16.00 0.00 1,043,498
PNakhonSAythaya 25 17 27 15 20 23 34 32 10 0 0 0 203 1 2551 049 795,740
Ang Thong 4 4 13 3 16 8 26 12 3 0 0 0 89 0 3136 0.0 283,807
Lop Buri 20 29 28 41 67 79 47 103 13 0 0 0 427 0 5633 0.00 758,015
Sing Buri 2 1 4 0 0 3 2 0 0 0 0 O 12 0 564 0.00 212,952
Saraburi 27 16 30 23 26 45 117 93 14 0 0 0 399 0 6232 0.0 627,453
Nakhon Nayok 4 3 65 5 13 5 10 17 4 0 0 0 66 0 2582 0.00 255,630
ZONE § 156 206 216 148 159 242 352 388 47 0 0 0 1914 4 3744 021 5111914
Ratchaburi 31 45 42 25 24 61 124 139 0 0O 0 0 491 0 5787 0.0 848,397
Kanchanaburi 12 20 12 25 17 22 1% 5 6 0 0 0 134 0 1594 0.0 840,576
Suphan Buri 10 14 21 8 24 39 38 27 4 0 0 0 180 0 2123 0.0 847,687
Nakhon Pathom 44 67 53 22 20 23 40 66 19 0 0 0 35 3 4030 085 878,399
Samut Sakhon 26 20 15 20 16 25 40 59 6 0 0 0 227 0O 4415 0.0 514,135
Samut Songkhram 3 3 6 11 18 12 17 20 5 0 0 0 95 1 4895 1.05 194,079
Phetchaburi 26 31 48 24 256 3% 48 38 7 0 0 O 283 O 6022 0.0 469,980
Prachuap Khiri Khan 4 6 19 13 15 24 3% 34 0 0 0 0 150 0 2892 0.0 518,661
ZONE 6 186 195 249 189 287 427 531 422 45 0 0 0 2531 3 4422 042 5,723,930
Samut Prakan 68 63 76 37 41 59 50 41 9 0 0 0 444 1 3603 023 1232454
Chon Buri 44 44 62 57 28 47 42 30 1 0 0 0 3 1 2578 028 1377177
Rayong 31 47 3% 20 56 5 61 58 10 0 0 0 374 0 5708 0.00 655,247
Chanthaburi 12 12 33 34 70 143 207 129 7 0 0 0 647 1 12370 0.5 523,036
Trat 5 7 3 8 23 4 18 22 2 0 0O 0 132 0 5908 0.0 223,433
Chachoengsao 14 9 8 3 16 12 41 & 8 0 0 0 168 0 2442 0.0 687,974
Prachin Buri 9 12 23 22 3% 41 63 47 2 0 0 0 254 0 5348 0.0 474,969
SaKaeo 3 1 9 8 18 256 49 38 6 0 0 0 157 0 285 0.0 549,640
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TABLE 3 Reported Cases and Deaths of Suspected Dengue Fever and Dengue Hemorrhagic fever under Surveillance by Date of Onset,

by Province, Thailand, 2014 (January 1 - September 15, 2014)

2014 CASE CASE POP.

DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) RATEPER FATALITY DEC 31,2013

RERCRINCLARESS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL TOTAL 100,000.00 RATE

C C C C C C C C C C C D POP. (%)
NORTHEASTERNREGION 70 170 228 171 512 899 1096 1025 117 0 0 0 4288 1 1973 002 21736447
ZONE 7 23 68 67 34 96 143 258 288 55 0 0 0 1032 0 2055 000 5021953
Khon Kaen 6 20 16 7 18 30 77 68 7 0 0 0 249 0 1400 000 1778236
MahaSarakham 11 30 20 5 17 35 55 55 26 0 0 0 254 0 2673 000 950,397
Roi Et 2 8 14 8 22 45 8 104 4 0 0 0 287 0 2193 000 1308763
Kalasin 4 10 17 14 39 33 46 61 18 0 0 0 242 0 2458 000 984557
ZONE 8 10 28 46 33 72 202 191 149 20 0 0 0 751 0 1374 000 5467199
Buengkan 4 3 3 8 3 5 14 15 3 0 0 0 137 0 3306 000 414425
NongBualamPhu 0 5 9 4 4 6 17 18 4 0 0 0 67 0 1324 000 506,104
Udon Thani 2 8 1 2 4 10 12 & 6 0 0 0 5 0 340 000 1560631
Loei 2 4 5 8 7 13 12 28 1 0 0 0 8 0 1268 000 630,99
Nong Khai 1 8 1 4 12 8 8 39 1 0 0 0 240 0 4672 000 513690
Sakon Nakhon 0o 0 0 2 3 9 12 19 1 0 0 0 46 0 406 000 1131748
Nakhon Phanom 1 0 17 5 10 28 41 22 4 0 0 0 128 0 1804 000 709,605
ZONE 9 22 56 63 56 211 323 370 343 29 0 0 0 1473 1 2199 007 6,697,369
Nakhon Ratchasima 11 15 15 12 52 87 106 109 6 0 0 0 413 1 1585 024 2,605,865
Buri Ram 0 24 16 14 52 99 78 77 17 0 0 0 377 0 2401 000 1570,089
Surin 6 13 24 17 62 38 8 8 1 0 0 0 330 0 2379 000 1387,236
Chaiyaphum 5 4 8 13 45 99 101 73 5 0 0 0 35 0 3112 000 1134379
ZONE 10 15 18 52 48 133 231 277 245 13 0 0 0 1032 0 2268 0.00 4,549,926
Si Sa Ket 5 15 29 19 39 93 109 8 8 0 0 0 402 0 2753 000 1460,198
UbonRatchathani 7 2 14 18 66 8 67 8 2 0 0 0 351 0 1916 000 1,831,722
Yasothon 1 0 3 6 4 27 53 3 0 0 0 0 129 0 2387 000 540325
Amnat Charoen 0 1 4 0 6 9 33 25 1 0 0 0 79 0 2112 000 37409
Mukdahan 2 0 2 5 18 15 15 12 2 0 0 0 71 0 2066 000 343585
Southern Region 638 387 388 399 680 1302 1710 1182 151 0 0 0 6837 11 7517 016  9,095807
ZONE 11 281 174 226 184 383 723 896 591 43 0 0 0 3501 8 8147 023 4,313,028
NakhonSiThammarat 100 71 95 61 124 243 354 210 0 O O 0 1258 4 8178 032 1538365
Krabi 25 19 35 37 113 203 162 105 23 0O O 0 722 0 16119 000 447,928
Phangnga 13 9 13 18 26 25 19 4 3 0 0 0 130 1 5030 077 258457
Phuket 84 28 15 18 37 68 122 13 6 0 O 0 512 1 14019 020 365214
Surat Thani 35 15 25 16 28 79 127 79 3 0 0 0 407 1 3961 025 1,027,549
Ranong 4 3 14 11 30 37 13 8 0 0 0 0 120 1 6715 083 178712
Chumphon 20 29 29 23 25 68 99 5 8 0 0 0 35 0 7085 000 496803
ZONE 12 357 213 162 215 207 579 814 591 108 0 0 O 3336 3 6975 009 4782779
Songkhla 87 37 34 58 99 145 232 190 4 0 O 0 923 1 6668 011 1,384,231
Satun 14 10 16 21 13 23 31 7 0 0 0 0 135 0 438 000 307,836
Trang 36 15 10 15 37 62 57 32 0 0 0 0 264 0 4164 000 633981
Phatthalung 55 57 38 30 27 8 51 79 14 0 0 0 437 0 8485 000 516,257
Pattani 88 42 26 43 61 129 234 62 0 0 0 0 68 1 10145 015 675227
Yala 15 14 21 21 39 8 8 68 20 0 0 0 364 1 7230 027 503476
Narathiat 62 38 17 27 21 50 127 153 33 0 0O O 528 0 6931 000 761,771

fian: dhihnusrssguisda wasdniewnds nsumemues: unsnanenuitheidsunsinvedmitludasdin wequideyansszunine dinszunine: sunsdeyalumwsissiulsan

wangwn: doyailésusenuduisdayadotu Mfamnsenuseou smndlasnsdiidu Suspected, Probable was Confimed Wufayaiamzdwunstiasiuuazaaugulsn arafimswAsundadd

dedinansraduduannitosfjuintg

CESEE

Central Region* wamAnasuusaudswindoum

C = Cases

D = Deaths

http://uJww.boe.moph.go.th/'
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