(efdunuinis )

4 Al
doynyniaaf AG-AR-063/2553 ' HOLA

SrEUIRRRLUANYS 0!

a ) o & oo v o
msidedinaasinauiainnisanaaandianlutaunuianassaunun ldine
nsralsEnIvuite: nslAnEAMIn RNy lanuazNAns
Farmer's Death by Oxygen Depletion in Shallow Groundwater Wells Used for

Paddy Irrigation: A Case Study of Phitsanulok and Phichit

e —— S T T e A T S "

o P A
'i.‘r”alii"li'i?)ﬂ',ii‘é‘: WU AUKITAIT |

I ——————_ e

Ninanetiow.....) 9. 38,558

ot
IDUNTLUU U, cocaccncrsenes

e —— AP — T
4 [}

A o
AV OINTIARD. e vecieesnaspesnsiabainncen |

e e . St .+

SAIANANTIANSE M. NANTT WTUNNT  NWIINENRLULSAS

AUUAYULALNDINUITENUINENRLUULTAIS



Uszndpmilnisg

= 8 = e 4 o = ot s
1970UANNNUITHNMAINER WS A T RR LAY AMIUNITIdtsTaTATaNT S
AG-AR-063/2552 19uanigitatdde wiaiylos wanunn uaziidndosdde windede vuvas

wignlnsal Adawua WaTUINT AN waznIse HiaaAans1ansd no.aAnng wauuan

nrpnsanmidiayauaiiiuingalaue

IaN13 WINNU



% < =i 8 o A ooy
2309 nadeiinvesmawanneaeendiauluteinnaiassiumuild
wansraLsznauundng: nedlAndwmdnfivalanuazians

JELT TANAENTIANTE AT.AANTT WIUNND

dssianlinug  eeunsiduaiuanysal, andnadenisdos, 2552
unAnga

| 1 ) 4 ] g ar dll’ d‘ ] :”
lunamilenauawaestssmelng aomashlfudainnaasziumuiieind
1 i g o = = 1 g 1 4
A18M FENIATEIGLNY wasiaadNasatn Witiadedinnalmiaiimezduiuaniui
o a er f oy £y ﬂ{ a [ ‘o"
dupmA nsadeiisusuadAins@edineesmanniiaannisaeainialutinituinia
[y -!l( o ar e ey o o = = ad E7)
s ludandnRnnlanuasians uazsiauauugdsnistlasduniadedia 35nasdnun 14
o e = e = 2/ L% 73 5 d‘
n9suMnaINdde luadan geunuatauazgiiluayrmariusinglunjiuluiuidnm
393 1,162 jifn Han1sidanansdt Tawdediaiiasaanluisiisanfauiannd 18%
wazgnauganuuianfuennauanladuazafuaulasenladauidndaudn fue vundi
waziBedinlunign aandlauanadiiiedannniamyuidenesaniiauanaInIuANENT0

van asduvdaaradalufunazuy uaziinailumén luiuiAnmnddidedandiuou 13

1 1
= =

AW UAiuETE 5 Au vFaAniily 3.8 ause 1,000 e mmFredeulugiifiaduiianounas

1 v -
Isagawiu lduazdeuaiasguinnaig uaziunauiiu 3an1mmasauaulasnsis
daulynjAaaniian nzifies wiadguinfudovdauadllue dauRanisifusandiaudou

=4

ngjaadlndnishald smundasnisliinanulheiniaaclutiaudunniiia 35n1stlasiuie
14
tavdndaaasitliiaun iuediaies 3 au anawinaueduuelnsafdwiuanauin
1 27 ¥ 4 1l n‘z = & o [
[ntia fEUnEaInA WnanluaziAsaseud e viluneaausilaadadaalinauiuaeng
] - 2/ = = L] s A’ [ ) 1eiaa g = :‘i} H 2
Aallias DwuAuEaLng Widieiuenaemuinaindasiun d lkdiddada s Aaauliuasa
thavuagiudiundt 5w vauglaashidenineliaoniadasdaaniala widrdouis
c’i’ Wy L v 1 < o=l = 2 3
Bunlbiniou saslguneuia fesreandiemae uasinsAnwiransanauiagnia £

kY d X 4=i =
AnnasdNiATastae e lanieandianidne



Title Farmer's Death by Oxygen Depletion in Shallow Groundwater Wells Used for
Paddy Irrigation: A Case Study of Phitsanulok and Phichit
Author Associate Professor Kitchakarn Promma, Ph.D.

Type Final Report, Naresuan University, 2009

Abstract

In lower Northern Thailand, farmers get into shallow groundwater wells to connect
cables, repair pumping machines, and clean wells but die inside them because of
confined space. This study counted death tolls and injuries caused by oxygen depletion
in shallow wells in Phitsanulok and Phichit and recommended protection and rescue
methods. Methods include literature review and sending questionaires about accident
history and local wisdom to 1,162 village leaders. Results show that farmers died inside
wells because oxygen content was below 18% and they inhaled CO and CO, which
made they feel dizzy and unconscious and die eventually. The oxygen depletion is
caused by low air circulation, decomposition of organic matter, and iron oxide formation.
In the study area, fatality includes 13 deaths and 5 severe injuries or 3.8 cases per
thousand of wells. Common cases occurred when farmers worked for pump and well
maintenance. A major security test was to light up fire on candles, lamps, or clothes
soaked by fuel before placing them into wells. Most farmers increased oxygen simply by
uncovering wells. A protection method is to strictly follow the rule of safety first, work as a
team of 3 farmers, work on a lift capable of pulling victims out of the well, maintain good
ventilation, prohibit fire and engine emission inside the well, and test the worker's
conciousness by continuous conversation. Whenever appropriate, pull workers
immediately out of the well. If an unsuccessful rescue lasts over 5 minutes, none must
get into the well. If the rescue is successful, the first aid must apply to the patient while
seeking additional helps and calling for an emergency crew. Volunteers who recover

dead bodies must wear supplied-air respirators, SCBA type.
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No. Reactions

1 CHO+0,¢3>C0O,+H,0

2 FeS,+ 15/4 O, + 7/2 H,0 —> Fe(OH), + 250, + 4H'

3  FeS,+7/20,+H,0—>Fe’ +280,” + 2H"

4 Fe"+%0,+H —>Fe” +1/2H,0

5  2FeS,+ 15/2 0,+ 5H,0 —> 2FeO0H + 450,” + 8H"

6 2Fe’ +% 0, + 3H,0 —> 2FeO0H + 4H"

7 2Fe”™ +4HCO, + ¥ O, + 5H,0 — 2Fe(OH), + 4H,CO,

8  4Fe’ + O, + 4H,0 —> 2Fe,0, + 8H'

i Appelo & Postma (1993), Nordstorm (1982), Morse et al. (1987)
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Abstract

A lot of farmers in lower Northern Thailand use shallow groundwater. They must get into the well to
connect a cable, repair a pump, and clean the well. However, the well, a confined space, makes the farmers
die inside. Objectives of this study were to count death tolls and injuries caused by oxygen depletion in the
shallow well in Phitsanulok-Phichit and to suggest protection and rescue methods. Methods include literature
review and sending questionaires about accident history and local wisdom to village heads of 1,162 villages.
Results show that farmers died inside the well because the oxygen content was below 18% and the farmers
breathed in CO and CO, which made they feel dizzy, unconscious, and eventually die. The oxygen depletion
is caused by low air circulation decreasing as a function of depth, decomposition of organic matter, and iron
oxide formation. In the study area, the fatality includes 11 deaths and S severe injuries or, on an average, 4.6
cases per thousand of wells. Common cases occurred when farmers worked for pump and well maintenance.
A mojor security test was to light up fire on candles, lamps, or clothes soaked by fuel and place them into the
well. Most farmers increased the oxygen by uncovering the well. The protection method is to strictly follow
the rule of safety first, work as a team of' 3 farmers, always work on a lift capable of pulling the victim out of
the well, maintain good ventilation, prohibit fire and engine emission inside the well, and always test the
worker’s conciousness by conversation. Whenever appropriate, pull the worker immediately out of the well.
If an unsuccessful rescue lasts over 5 minutes, none must get into the well. If the rescue 1s successful, the first
aid must apply to the patient while seeking additional helps and calling an emergency crew. Volunteers who
recover the dead body must wear supplied-air respirators, SCBA type.
Keywords: Death Oxygen depletion Shallow groundwater well Paddy Irrigation Phitsanulok Phichit
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