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A Study on Drinking Water Management on Board a Ship

Jung, Su Jin

Department of Maritime Traffic Science
Graduate School of Maritime Industry, Korea Maritime and Ocean University

Abstract

Maritime Labor Convention (MLC) was adopted by the 94th maritime
assembly at the international labor conference held on 22nd February 2006.
The aim of MLC is to uphold the rights of seafarers on board and ensure
that the work environment is maintained in good condition. In addition, MLC
stipulates that ship owners engage in standardizing the work environment for
seafarers for the purpose of improving work performance.

According to MLC, each country is required to set out labor laws that meet
the criteria laid out by the International Labor Organization (ILO). Article 3.2
of MLC specifies that the quality of food and drinking water shall comply
with the minimum standards to promote the health of seafarers. With this
regard, this study aims to analyze and compare the regulations on drinking
water of various countries such as Korea, Germany and Liberia and to
propose the methods and procedure for supplying Korean seafarers with good
quality portable water.

The results of this study are summarized as follows;

Firstly, drinking water on board ship is defined as portable water supplied
and stored in portable water tanks through water transportation equipment
after undergoing treatment on land.

Secondly, it was shown that the method, the frequency and the place of

_iv_



inspection varies depending on each country’ s regulations on portable water.
For instance, according to Norwegian regulations on drinking water (4th
December 2001), the drinking water (which includes sea water and
freshwater), whether its being supplied on land or on board ships, should be
supplied by registered water suppliers in tankers, bottles or other packaging
method. In the case of Germany, drinking water regulations (DIN 2001)
stipulate that operators should test the quality of the drinking water and be
provided with portable hand-carry equipment for ease of monitoring. For
Liberia the regulations specify that the water tank shall be cleaned up and
sanitized every once a year or more frequently in case the portable water
test indicates pollution.

Thirdly, on carrying out research on the portable water regulations on
board ships, it was found that the MLC only follows the standards prescribed
by the World Health Organization (WHO) without giving any specific
regulations for each country. For example, according to the Korean Seamen
Act enforcement regulations, the captain on board is in charge of portable
water management and inspection once in a month based on a broad concept.
In contrast, In Germany, Norway and Liberia, the portable water management
control on board is performed through the specific examination of water
based on a standardized manual.

Therefore, it is clear that a legal revision of Article 1 of the Korean
Seamen Act enforcement regulations is required to include tests on free and
total chlorine, pH, total bacteria count, turbidity, color, E. coli and coliforms,
intestinal enterococci and legionella bacteria.

Lastly, for efficient portable water control, the ship owner must ensure that
seafarers are well trained on portable water management and equipment
usage.

Thus, this study proposes the improvement plan on drinking water
management on board as follows:

First of all, for the methods and procedures of drinking water management
set out by flag states to be unified, the criteria on the check list should be
based on the portable water standards imposed by WHO. The inspection
procedure should be based on the method, frequency and place of inspection.



Secondly, this study suggests terminological operational monitoring and
verification monitoring which focuses on verifying and analyzing the microbial
fecal indicators by selecting organisms on Escherichia Coli or enteric bacteria.
Thus, a sample of fresh water in the storage is taken to test for such
bacterial germ.

Finally, utilization of the portable water test kit shall be of utmost help in
testing for not only the water itself but also for colon bacillus which could
affect the crew adversely. In addition, it will assist users in optimizing the
procedures of drinking water management so as to notify the seafarers well
in advance and will lead to cost saving.

KEY WORDS: Maritime Labor Convention, portable water, fresh water,
drinking water, portable water test kit, operational monitoring, verification
monitoring
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2 |FUddT 2715 /250mL 5 %
3 |RYEEE 27%/100mL |- - -
4 gt 221%/100mL |- / =43
o =Toa /100 mL
5 |g 0.01mg/Lo] 3} 0.01 TT 0.01
1.5mg/Lo]3s}
t:li =
6 |2 2.0mg/Lo| 5t 1.5 4.0 (@A:2.0) |1.5
0.0lmg/Lo]s}
v A : A )
7 |4 0.05mg/Lo|3} 0.01 0.01 0.01
0.01mg/Lo]5} 0.04
A=
8 a3 0.05mg/Lol3  |(RR) 0.05 0.01
9 |22 0.001mg/Lold}  |0.006 0.002 0.001
10 |AJot 0.01mg/Lo]5} - 0.2 0.08
11 |2= 0.05mg/L0]3} 0.05 0.1 0.05(67}22)
12 |gzyopddAa 0.5mg/Lo]st - - 0.5(A0]A)
13 |Aabg A4 10mg/Lo]s}t 50(A4to]2) |10 50(AAto]2)
14 |B= 1.0mg/Lo]5}t 2.4 - 4
15 |7te8 0.005mg/Lol3}  [0.003 0.005 0.002
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17 |1,1,1-E2|Z220& |0.1mg/Lo|5} - 0.2 -
18 [EE2tZ2=20dd  |0.0lmg/Lolsl  |0.04 0.005 0.05
19 |EgjZ2=2d4ga  |0.03mg/Lojsl |- 0.005 -
20 [02==us 0.02mg/Lolat  {0.02 0.005 0.004
21 [#Al 0.01mg/Lol3t  [0.01 0.005 0.001
22 |54 0.7mg/Lo]3t 0.7 1 0.8
23 |ogHAl 0.3mg/Lo|3t 0.3 0.7 0.3
24 |3AlE 0.5mg/Lo] 3} 0.5 10 0.6
25 |1L1-92=2=2q 24 ]0.03mg/LoJst - 0.007 0.03
26 |Ardstera 0.002mg/Lolst  [0.004 0.005 0.003
27 [cfo]ofx] = 0.02mg/Lo]a} |- - 0.004
28 |oetE] 2 0.06mg/Lo]5} - - 0.02
29 |HUE=REl 0.04mg/Lol5t |- - 0.007
30 |7rer 0.07mg/Lolat |- - 0.03
31 ;ggi;i_?’_ 0.003mg/Lelst  |0.001 0.0002 -
32 |[fada 4.0mg/Lo]5} 5.0 4.0 5
33 |sE=F20E 0.1mg/Lo] 5} 1.0 - 0.25
4 |ZzExE 0.08mg/Lo] 3} 0.3 0.08 -
35 |ZZZstol=dolE  (0.03mg/Lo] s} - - 0.02
36 " 'H;_i P EHY B mgfLolat 0.07 § -
37 |7 EE;_ =AEUE domgiLelst (0,02 - -
3 |5 iiiq A=H10 goamgrLorst |- - :
39 |[gZopAgelA=  |0.1mg/Lol s} - - -

1,000mg/Le] 3 200
40 A= 300mg/Le] 6}_ - - (a1 u] #)
1,200mg/Lo] &}
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40 A= SOOmg/LO] 3t - - (Al u) )
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41  |FGAEFaN = |10mg/Lo] st - - -
2 | AFOZ QAT WA | 3 .
ol&lo] WAZF 9l& A 22171%)
A2Z0=R Q% uk
il o o199 ol e 2 | ] ]
4 |EEE) Img/Lo] 3} 2.0 TT 2
5 | 5% ol . 15 15 HU
@x71%)
0.5mg/Lo] 5} _ 0.5 B
B 212 QA7 %)
5.8-85 6585 6585
spoleEn - .
a7 Facles 4595 A2 |(alm =)
5 3
Sl TR \ @A71F) |l
B 250 250
500mg/Lo] sHF=5),
50 |zuxeE FAEANT |- : -
500mg/Lo) &}
) - 0.3 0.3
J =] p
51 |A 0.3mg/Le] 5} @x712)  |(AHA)
0.3mg/L. o] 3} 0.05
1
52 |z 0.05mg/Lo] 45 2 ez |0
INTU®| 3} 5
B
53 == 0.5NTU| 3K+ 2) T ChE)
200mg/L o) 3 250
Jo] &
4 |&ate] 250mell. ez [0
_ _ 0.05-02 0.2
55 dFuF Ong/LO] 3} - (2;2]_7]%) (/gu]z:l])
56 |BEooZzaue |0.03mg/lelsh 0.06 0.08 -
57 |9B=ExnZ==2d9e  |0.1mg/Lelst 0.1 0.08 -
58 |1,4-Tho] -4k 0.05mg/Lo] 3 0.05 - -
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17) Lliana Christodoulou-Varotsi Dmitry A. Pentsov, “Maritime Work Law Fundamentals:
Responsible shipowners, Reliable Seafarersy, Springer, 2008, p.314.

18) EExBE4EER ZREBCREMMZEZ2EEZE, "WMHREHREO—HZUEIC>nw T, 2014,
pp.1~21.
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SA02 P At

- SAR=EH O] AEEHE BE AU
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M) ZAPE A gE At

- H]& 2R Mol opd Muto] A0x}7}t sfjAtEaoFo] =0 s
HALS @~tohe AdEf

£ Dol A Birsh gol AT} Bzl HA=FAYES
FAYAAMNE Wolo H Auhe FES 500E oo Awroz )
golol FASAL, FAHOE TE et

3
L o]E AY o]slo] MMARAF AFFHE AT HUS GO

19) B+ BEEER ZR2BCREMMALZE2REEE(2014), op., cit.. p.3.
20) Ibid.
21) The International Transport Workers' Federation, A Seafarers’ Bill of Rights,, 2010,

p.2.
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<E 8 HA=THSY 7=

T Fauig v
Articles Ao 7124, gdF 74, &of, ¥aed & 8 #4
Regulations QA1 9l Y] PALS) Qs
3 A (Standards) NEF=ES 4A AL s
FE B (Guidelines) HIANEHS 4 olo] A
AS-1 A Ee oA 7= A, 5 1 = -
b AS-I SHAL=EAG AL SAAN T -
o A (R EA ARES -
B5-1 AT EEA S -

Article (WAL, Article I8¢ 2 283 91), Article (71& Aelst <
Z)), Article IV(els§ = Fs 2Ql), Article V(H# A 2= A, B ¥8), Article
VI a2 fAbeh e ebe) e, Article VI(EE), Article VII (F<F o
71), Article IXCZE o] &), Article X($1971%), Article XI, XII (58 A
23], Article XII(& @eFe] 7874), Article XIV(Z=9] 7§4), Article XV
(32 o), Article XVI(@oFe] 4 2 ZE=sd)z Hol th.22)

22) http://www.ilo.org : =UA]: 2015.01.28.
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23) The International Transport Workers  Federation, A Seafarers’ Bill of Rights,, 2010,

p.5.
24) The International Transport Workers Federation(2010), op.,cit. p.1.
25) RAY, “siAtwErlEe] BAIA BUs, sHArEAT, A18Y A13, 2006, p.39.
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(Declaration of Maritime Labor Compliance) 342D A 2@z YA 3d
2k Afolef] o] FojA = FHAAE FAE HAES Bt U

A= S A AAA A1ZAAE FA49 23 A= AT
oF 9 7]=9] WA AL e A ZEAY At EERdd 93|
712 AR FAIEE sl Yuk A2ANE 712 ARIL £A3 =4
£ 7122 AMtAafArE 2 st Zp Adube) BlA| st =& kol Ut

AA=EBFEAG AA=FA TS BFEAL ATHN, 222

MBS MRS 71HYRe Yugael Ade 4 Avel A
AT Ay Y B74 9 2ExA Fol ok WL FrEAL YEIHE
Fel5ta FAL F5HES sn ok obd, AA=FHES HAeFA
T FAT BAO MAG APl o] AA=EPFS Foehe soE
4% 4 d=% stu Aot

26) FEAYE, FALEIP 20069 SHAbeEHIO] g0l T ARAP HELLA’
2008, pp.419~420.
27) The International Transport Workers' Federation(2010). op. cit., p.4.
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2 Ik S84 B T4

321 &=

SIAP=5 o Reg 3.2 FAo wleh e FRE 2011d HAEe Hol
shof 20139 129 199 T3 R3O FHte] FTAEF/)Tol HEAE
SESQTH AUy AW 72 AR AW 24 2 HZ)e Aund, A

MR 23l AF Seld AW 4F L A5 FF Fol g A&HQ
AAE ANT AL o s Utk = AW BEdE yse 723
=5 AMstel A welA ] Agw A5e) 37 B S AUHES
W STk

Ay AATH AIE 23o] AAR FEL ARG, AP = 47
of AT Ae g 7 5o ARe Ul 18 o)y YA, 715
A - BEstelol Aok @ AW AEH A5e naY @ AP 5o
AU A 8 Aol s gast Ane) g4 B A4F dE @ A
oA AAE FHIShA ATehs AAAT 1 wpel HAh Adule ¢4 D A

s dH @ Ad AsAnie A4 B aE] AET Al rA sk ok

U geelA AR U8e ARNA HE, dute] SAsE HUS]

3.2.2 =29 9]
L2 olE A= AF o 50& o]ite] Auld tha) =
on board ships®] guide #43De T3l =859 Fg, AL, 74, MEH
=

AF ol B} W&e AFAola, FAHL

potable water

29)

30)
31)

2RAIR, 20065045 28] 229 §3} ‘ol F IOV MEN 5S-Ud T wa

oA, 2013.12.20.

H‘jxﬂxi(www moleg.go.kr): 2L A]: 2015.2.09.

Lago] {7g 19929 99 15¢ A|707= der Adu] L Alg0)] #WSE g1t 20019 124
49 A|13723% Norwegian 284 A, ILO &< 17855 7|&02 ARt
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60, Z+< 15~25, Free Co2 <
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pH-unit

mg/l HCO3

milligram/1

Free Co2

milligram/1
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<E 10> TrinkwV A4z HA vAAESSH g4 Hr) 7&

i) AR e
Escherichia coil (E. coli) 0/100 md B2a&4 1, Al
Enterococci 0/100 mQ 541 A
Coliform bacteria 0/100 mQ 244 1, AR
Colony count(CFU) at 22°C AP BAuid sHAR] Hax 4, A%
Colony count(CFU) at 36°C AL BA ube SHAR] A4, A%

(XF&: Ship Sanitation Committee of German Federal States, 2009)

542 Trinkwasser-Verordnung(e]s}  “TrinkwV” o]} stthol ols] =&
T #E A A FEE HA2E & 4 QEE s o DIN00D) A2
% HEH, & Hy g7t #4E& H2Esty, RUEH 7] 9

IAs Foivh gee gule ATeEs FAsa ook

TrinkwV A14zol o] A3t Buld Al 2HloA] QT 5= HAT e mAE
g2 24 H/IE yEhd Ao=E3B) A ¢ tig Aoyt i, 1T
=71 Bl A AAEHE AL Level > 0/100mZE & AL 733 ATh30)

,d
ftlo
i

(

3.2.4 2o)u g o}
olmlelorel Aol Al oA

&3l

Potable water
285, AAgE =,
o Portable
19< z331%

o £EE HES

supplies 32
Auke] WA ARE-H
water test 7274, 4

AF5=(mor

D

frequently) A4

34) Ship Sanitation Committee of German Federal States,

seite 1 von 4.
35) Ibid.
36) /bid.
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<
Holw 6L WX B VHOE A5 FEF shu o, ST B
=
) .

25 XS st HASES Sl UTh3® FEF, portable waterel]l ©]%h
2EE WHOOIA 7lol= ghelol] F3s 859 do ds o= 67

g 2FsHA Qe WM ANFES Sx, FRIM LE5E FFH
%

7] Aol 7453 2R A (water quality report)E WHEEE &l Jt}.39
33 &&= Ay 7Y EAA
331 HAF7]
=9 9] DINQ200D) A27olA 42 AAE A% F7]¢k #dsiAE b=
2ol FAstA k. Mubel] A FHE o] 3ni/day olste]lH A 13] HAS
i1, 3ni/day ol/del™ wf 370 vtk AASES st 1ela ARF A

Hog Yust A A W AUste £a NS =S FHFHD
91ch40

(% 11> &84 reg.(2001) Min. frequency at the main tap point

TE Ha HA57]
. E. Coli : £7]
0|AE8HA A AL . Total Count 22°C : £7]

. Intestinal enterococci : £7]

. Smell : 44

. Taste : €<

. Appearance : ¥
]

ne

. Color : 7]

. Turbidity : ¥7] or On-line
=X -3tshA . pH-unit : 7] or On-line
ZAA} . conductivity : 7] or On-line
. Free chlorine : On-line
. Iron(Fe): ¥7] . copper(Cu): 7]

(RAt=: www.mattilsynet.com; A7)

37) St. Vincent and The Grenadines Maritime Adminstration, “Circular MLC-005 Food, Water
and Catering Requirements Including Qualifications of Ship’s Cook and Catering Staff.“, 2013,
p.4.

38) Liberia MLC-004, 5.5.4.

39) Liberia MLC-004, 5.5.5.

40) Ship Sanitation Committee of German Federal States, “Regulation Implementation®, 2009,
seite 2 von 4.
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EEole Agole <F 1DA He niel o] HAF7|eh #AH s}

l
nAEstE, AMSA, E21F - 3kekE AA gRiel s AlRdEel s

Az AAFNE TASSTL YTh F, QY, By] AAe AutelA AA A
A ol ASolE on-lined Fa) S4e] AT ola) AAE At
©= a3 ARSeT Jo. ool ), U AU AWFH A% 28]

Ae g 13 ol F HAsta, 2RE 715 AT AL WAL e ¥

TAAJA WA AAE AASHA Eskal ot

332 A ¥&534 B4

5UL FHEAANE H8 2FZ a, b, cE2 FESIY 2FEZ a4 = main
distribution system WollA <&, ~3 X b+= local distribution system ujoll A
4, 23X colE= use and in consumption WollA A2 FE3}o] 7)2k

Aol A7 EAES AQstel AFYL T 5 YES S3 gk

A2
T290)9 AL =d3 FAFSEA Internal distribution networkol] A
&85 mrolxZ, Mub o] HA® X, heater, tank, tap 5& Tl A=
5 H-

= ¢ F UAES JAZEG AL, Soll thall FAsksta it

glolu|glote] Aol portable water supplies 788 & Aubo] 2 )
H F&Fol g HAFE Fosta, old g 71ES WHOS 7hol=
IS F5-E AL a7k ok

Adegt 27+E4 28 98 A9 A3 AIx 23elA = JHTE
o] sl @ AW AFH Age] Bigd @ AFH Heo AW A%

2 ATl AgShE Fash Huo A4 2 A5 u @ AlA 4A4E
Zulstn AFse A 1w A4 Aulel 94 2 2F g
MY AFE 4 B FE gu 5ol ds) TBHA 3 2L 2y
e Ao vt

41) Ship Sanitation Committee of German Federal States, “Regulation Implementation®, 2009,
seite 2 von 4.

42) Norwegian Maritime Authority, [Guidance Note on Norway’ s implementation of the
Maritime Labour Convention, 2006] , 2013, pp.1~25.
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3.4 AFAA e F&5HY EAF

sAwEdere] MEE Aute BE AusAddE DHE 9L 7A2
stk Ao AFFe -
F g Aol B HAL 7]
o

=
& fASE B GAAEY B0k B Tk BAS Hof Utk

34.1 FAF HAQ 71F9 vy

olglo| M= FAl=EF ko] HEH AElolA U Aurs|Ale} Aulol A
yets ARH Qe FAYS APRES gtk A& vk 2ol
WHOOIAE &89 43 7172 Anud, nyg, 2784, $7184,
An A, Al AR #EE g2 FAS T glon, ol iy FA| A
A1 A5 AN ATk
=Y, 2o, ool TAHS 7|EL A
T=o AgstA & g HHE ol HAE W

M3t AAE B0 HFH S5 B} AYHT Yo Avngch

ool wlal, Tl MBSk Aol A ST Bt HY 2 B

_l
o
T
©
0
m
rw4ﬂ

A mzsE W7 129 odel gk Aolth 4% HAE A
Lo 248 AedAES AAN BTN Fetn Y Aute)
Aol AYAE AASL, L 18 AAT F olF 715 fAstet=o 3

43) WHO w87 TAVIES AvEd, PIA=Q), §712406), f71=dGEESH0A8), FF

(33), £ZRAE19), 7IEHO), APH B4, WAY BAQ % 114 352 FAHoR
Ry

49 Mol BAEY Aot AYLE D APAHU-BADS FAAF JIAY A% =5

o] 7}s3tH, WHOS 7]ZFo| st =re|glo} H]2AEE Total coliforms, Escherichia Coli,
Interestinal enterococci, Clostridium perfringens, Legionellare] &= ths] HALE A& &F

skar ot

45) MUY AYA A9E 23
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46) A
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ships: evidence for risk management. Public Health Reports, 119:435-442.

49) WHO,

, 3rd ed., 2011, pp.1~165.
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A 4% & B A Ak Ad B

41 +& B8 TG AL B
411 =& &2 7139 /A ¥8A

Autel Aol a5 el Wl el Bad olfE A% FHel Uk
I 5 Ytk B9, 2 AW FASE shte] Frkely] WMol A%
(]

T A ABFHANE
Fo)ol wet m@Aolw, FeolAel Al o3 WAHE=S stu Ak
oWa ol tis) e
o= S EH e WES
dro] %3} w2gel, ehojugsle

3%
Zol MEEE stu ok S8 ol%3 BAF DNV A

52) DNV Part 5. Chapter.13, "Carriage of portable water", DNV rues for classification of
ship , 2011, pp. 4-5. & %; SECTION 2 : Requirements for Carriage of Portable water

A. Materials

A 100 Cargo piping and cargo tank materials

101 Materials in contact with water, including coatings are not to give off harmful
substances in contact with water nor cause tainting or discoloration.

102 For non-metallic materials and coatings documentation showing their suitability for
use in contact with water intended for human consumption is to be submitted, e.g.
test documentation according to BS 6920 or equivalent.

B. Tank Arrangement

B 100 Cargo tanks

101 Cargo tanks are to be separated from tanks containing fuel oil lubricating oil or
any other liquid, except ballast water, by mean for cofferdams.

B 200 Ballast tanks

201 The vessel is to have sufficient segregated ballast capacity in order to enable safe
operation under all conditions in normal operation of the vessel, i.e. sufficient for

_3’|_



B ol TAAA FFol al AFHOR FAH: Yk oleh o] T

FAe We e 4de A4 wEHES ] :

2 FA Ugo] EEHHL F

Hol HEEs B B FA/EN AALE, WY P, AT
_/_":

of TAE= AL= dHd + Utk

412 &85 B9 739 AL F

Aurel A g4 #elel BAH wEsE FAT dRdel e Aol
1% GOl AFY wuick Y Tkl FHL HMsHE = mMAAH
BA7F BAEA Bk ool B AToAE A AW B U swos
g ol AR AASLA e,

g

O

(E 1T 859 BUS FANY HAFRR FANEL AN
of U WA 2L TAN A & JE P AN,
AR A329) T3 ASHe] A%H AP BAARe] m
2 MAelA el Agel sl AAE = sha ok

propeller submergence and draught forward in accordance with Pt.3 Ch.1 Sec.6 H.

C. Piping System

C 100 Cargo piping and tank vent

101 Cargo piping is to be separated from all other piping systems, i.e. no physical
connection is allowed.

102 Tank vents are to be designed so as to prevent ingress of sea water.

103 Hydraulically operated valves are not to be located inside cargo tanks unless the
hydraulic fluid used is harmless to the water quality in case a leakage should occur.

104 Submerged cargo pumps are not accepted if leakage of hydraulic fluid or
lubricants may contaminate the cargo.

D. Water Quality

D 100 Quality of water loaded

101 The quality of the water loaded shall comply with the Directive 98/83/EC of the
European Union or with a quality standard specified by the receiving country or
port.

102 The «as loaded» quality shall be documented by laboratory test results either taken
from the particular cargo or from a documented quality control system implemented
by the water supplier.

103 The vessel is to be equipped with instruments for measuring pH-value and
conductivity.
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A
B
—
v/
o
op
r
me]
Auh
i
do
ol

F AT AEY

T MEH A AT &
o () - %’;‘/\‘F TE T -TE 5 0.5~1.0 ppm
dEe - A5 A% —%EL dd 0.5~1.0 ppm
- T2 HE AL - W5 0.2~1.0 ppm
-SET TFE F -FE T 6.5~9.5
24 Z(pH) - A A Ba -9y 6.5~9.5
- T2 HE AL - W5 6.5~9.5
sregol A | 8T e F - T8 5 < 1000 cfu/ml
N - A AR B3 - g < 1000 cfu/ml
T - B9 HE A - g < 1000 cfu/ml
-8 T T - TE % < 1NTU
A=ENTD) | - B AR &= - mF < 1NTU
- A9 WE AL - <1 NTU
- 8T FE T -TFE T < 100 Hazen unit
A= - AL AA "= - ) < 100 Hazen unit
- 74349 mle Z4 - ) < 100 Hazen unit
- 5&F TE T -TE s 0
<t - By A BA - 271 0
- FAL ME A - 271 0
-SETF TE T -TE 5 0
U At - AF AR BA 2 0
- AL HME AL - 27] 0
g7 ol e} - %:%_)’: L T < 100 cfu/100ml
uhe o] - A A% Ba - 7] < 100 cfu/100ml
- 2z HE A& - 27 < 100 cfu/100ml

42 At A & B AAd B
421 EUEHS 58 &5 @8 W4
w8l FE wEgeots A4l AL IFS FA Aok wEbA
Z017] A e Aol S8 B A"l tig 2y
53 Jehd AxE vige= WY A(pathogenic organism)e}t -3
o & Zojtt. ol& fl3d EUYEP WS =2
(operational) = U E @3} 7 F(verification) ZUE P Wyoz FR3}o] Al

P& dart Utk
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<18 De ¢85 #elE 98 BYAT AW 245l BUHYS s
2 99 mE Abed @ A5 Adstelof
85 Bl A% GYAE WHOOAH &7

t EZXOLIEZ ‘

o 3
o7

¥ D =& #E AY =8 2UEHTD ¥4

1Y DE e85 BB AW AF ZUHY

= uhE2ole} BA HAES AAs ok s

@ Qe deelcl B2ES Aaay] sAE 2

ARDE FANE AHY Aot Genz olF ysel RUHYD B
Eg AYshok At

55) WHO, TGuidelines for drinking water quality,, 4th Edition, 2011, pp.1~564 oA &= ZAk
SUES 93 A% F71k 9 EX b5 @ AR AIRStES sta 9ok
56) Technical Guidance WHO Guidelines for drinking water quality, 4th Edition
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COUFORM
BACTERIA TEST
LEGIONELLA
/ BACTERIA TEST
CHORINE AND
Hd82UEHEY |——r pH TESTS
\ ESCHERICHIA
CcoLI TEST
INTESTINAL ENTEROCCOCT
BACTERIA TEST

<29 294 Yeld AS ZYE o] v & (Escherichia Coli) =
= A Aol Bo Ae FUIAE AdEe] nAE sjAdE A RS B35
= A 71EoE 33 9t mEA AdtoA s AR g3 Jde 85

4.2.2 Portable Water Test Kits¢] &&
1) Portable Water Test Kits®] && 7|&

{3 14>% potable water test kitsE &3 79 Aulo] HAH S&FE

22708 BB 9P WHO £471% 31848 Ve 202 daes
HopiAel AaEel A4e Aol Aol T84+ T aaAsel VHOS
NEe F5HES S YOBE o]F $FAQ & Yojo} Bk



{3 14> Portable water testE €3 WHO 74 84¥ +EA7|&E 3 £&X

R 5184 b
HPC (at 20°C) No abnormal deviations cfu/100ml
HPC (at 37°C) No abnormal deviations cfu/100ml
Legionella spp. < 100 cfu/100ml
Lead 10 ug/1
Copper 2000 ug/1
Cadmium 3 ug/1
Iron 200 ug/1
Nickel 70 ug/l1
Zinc 3000 ug/1
Chlorine.free <5 mg/1
Chlorine dioxide 0.05 mg/1
Colure <15
pH 6.5-9.5 -
Cold water Temp. 875 °C
Hot water Temp. 50-90 °C
Conductivity57) - us/cm
Calcium carbonate >100 mg/1
Turbidity 1 NTU
Escherichia coli 0 cfu/100ml

(Xt=: WHO, "Guide to Ship Sanitation;, 3rd Edition)

2) Portable Water Test Kitse] +4 84

72 %pEE FRe

o) -
AA

71FS MEAF 7] M E e go

57) WHO 71&0l 9l =29 A=&3 #Hs)A= untreated distilate: 50 , water from shore

source: 500, seawater : 50,000uS/cm H$] WA &3t Ut
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43 Axuere] F)o st

A=l FHE 285 #elol ths) WHOe| 4712 e gas
= 31 QOB 7 FEW ATY Fa9 »A T, HEXNE P
gomm Adutel s ges 2o avy) PAY Ao sYen

AR, 24 ARAY WS P Aol £4A S50l U AAH

A, 2 712 AR E2sE ool Y 4FlA AT £ 9
PSC ZAtel E&H O thulstel Huksiate) Aol Aol 71A % 9
2 Qoz B

AR, 71ES] &4 dTHAA JPHIJY FEES AFAANA AA
o g2 AEstA "ol wet vl&ZQl SHoA HZ a3t 7"t
o}-&2] Xulol| A Portable Water Test KitsE &8 3%, &3 S8
#He wHS ol HAe gGA 587 2 ARE G F UL
Zolth weba S48 AT olA ZWEQO*H HrEE
A AAARom ey weh AIREE HE SHolA AAZ] el 2 A

4

£ Portable Water Test KitsE& &8 729 WHO’} &73st= 7+
FGE 2 rEde}t 84S aofste] AFegk Aol
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