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ABSTRACT

To improve the safety of tap water, a study was conducted on the introduction of sanitation safety certification system
for water treatment plants(WTPs). In order to produce and supply safe tap, the inflow of pollutants should be blocked
as much as possible during the tap water production process, and contaminated materials should be removed or inactivated
to a safe level in the WTPs. In order to block the inflow of pollutants in WTPs, it is necessary to strengthen the sanitation
management such as installation of facilities for preventing inflow and habitat of larvae, and to remove or inactivate
pollutants in the tap water production process, strengthening the safety management such as enhanced turbidity management
is needed. Sanitation and safety management in the WTPs can be significantly improved by introducing certification
system of WTPs. This will induce continuous improvement in water purification plants with insufficient sanitation and
safety management, and provide incentives for WTPs with good sanitation and safety management. In addition, when
the WTPs sanitation and safety certification system is established, it is desirable to expand the proposed system from
WTPs to the entire process of tap water production and supply.

Key words: HACCP(hazard analysis critical control point), Sanitation safety certification system, Tap water reliability, Water
safety, Water treatment plant
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Step Module
Preparation Module 1. Assemble the WSP team
Module 2. Describe the water supply system
Module 3. Identify hazards and hazardous events and assess the risks
System Assessment . . L .
Module 4. Determine and validate control measures, reassess and prioritize the risks

1
2
3
4
Module 5. Develop, implement and maintain an improvement/upgrade plan
6
7
8
9

Operational Monitoring Module 6. Define monitoring of the control measures
Module 7. Verify the effectiveness of the WSP
Management and Module 8. Prepare management procedures
Communication Module 9. Develop supporting programmes
Feedback and Module 10. Plan and carry out periodic reviews of the WSP
improvement Module 11. Revise the WSP following an incident
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Table 2. Applications of HACCP, WSP, 1SO 22000 in WTPs

Countries

Application cases

* K-water introduced WSP to 36 multi-regional WTPS in 2012

Korea * Seoul metropolitan city introduced ISO 22000 for WTPs in 2016 followed by Bucheon city in 2017,

Gimhae city in 2019, Suncheon city in 2020, and K-water and Incheon city in 2021

* WSP was established at Misato WTP in Tokyo in 2007

Japan * Ministry of health, labor and welfare published guidelines for establishing water safety plans in

2008

¢ Suez in France, introduced ISO 22000 for WTPs in 2005

EU * Agbar in Spain, introduced ISO 22000 in 2010 in the field of water intake and water purification

* Introduction of ISO 22000 to Hofor's WTP in Copenhagen, Denmark

e In 1998, Melbourne Water became the world’s first to apply the concept of HACCP to a water

Australia supply system for certification
* In 2005 WHO ‘Water Safety Plan’ introduces Melbourne case (WHO, 2005)
* WSP was introduced in the field of potable water for national security after the September 11,
2001
USA

»  Water Security Handbook (USEPA, 2006) prepares detailed plans and response procedures for
contamination of water facilities based on WSP

B4 SR B A5AE Tl st
Aol FAE SIARH T e Abel ofek A
A o2 SISt SEE A BaAE Aad g
A% ABGEDON st T 2Tl 3%
Holhs A BEGE W92 HT 4 ek

Ao R AFALY AL 4G 94
e BRI SRR AT BES A7 53
2 Pksta G WAL 47 de SFOR AF
sh wote] whgAE Ao Wtk % A4
e 94 5 SEER AABAL HSS 5
FU A FHWHA AL QAR ATEFE
94 SHOR HolREE ek

e T 2uT 5 g AT &
£ AR SIS FH0R Btk 4
B ordme s 294 § 098 52 A9 4
28 o HEE JjFow Wrtshn AFsHs A
o FET 4 gtk £RE AT AFS WA
HLE 7% 248 ABdtel DED SRR A

AFFe R AL AFE AR Y Fu
ARl Fstol WAL FHolE FESE Awm
AT & 9k

HACCP, 1SO 220002 F=2 $£ZAJAH9O] 9aeg =
FHom Brishzd whsto] B A4 Ak <l
FAE FEAA Qe 52 kRS 5
Aol 7ksta lgsrkize] Zolo] ik & 4
oAek.

3.2 HACCP E& 0I5HIt 7|2 ¥ XN

oA HACCPL A1 EojeREebd A TA] 42022-40

2 A% 4 SuEe 1:94 R [IESE X,
SE 3 Qlrk 1A E3E 194+= HACCPE #8517
st AT ZZ WO A A1) R 7 (Pre-requisite
Program)2 & 2]3}al it} (MFDS, 2022).

A aziolet Aol 4 HACCPS 44317] $ia}

AaElolop sl AT 7120 HAAoA
QHHT SEES A g sl guET
0 e A ZEolth weba A4 sl
A AZA 71 Aol o] A 5o AR
HACCPO] A3l R7 g ZAststol 483 Bast ok

TA] E3 1A A edom AEARGAY F
T AT T, Y 5o Fokel E4sfiok
5270 S5 WAISkAL Qi 3RIA| FHo A At

F

_L.

ole=atl| A37 d A 1= 202349 28



HATANES] B4tk PATA e FATAR
FHATIoR FUY 4 drhn Awrgom B
goti, AES] BA A uet Bel, 78 E:
FES 4 giekeba sk gk

o1F Y AEIE B4 ) ANELS F4H
9339 B4l utet FATAY FHATY, A
FeoR Besjol siul, YATL AdTe)s} o
ofof ath. ANFAL YRERE ©FBLo| £
g 5 b 3 Eb NS oujgich Qe F
SoluA2ES 2% 34 A WA oA
AL YRy frle] wEE FRo|HE, AuTY
o BEW 5 vk 3ATLY E- 2PATAL B
3 ogudel AEY A% AFE AFel JFol 2
Aom paEs 34 EE LS oulath B4
AL S HABAS SUA AolT 4 Uk A E
L AAY AEAL QuPYoR, T8A g B
o FAFHOR THE 4 k. 5 HAA ol
AN 2 @Bl fYHTBE ofutx) o] oA
Rlo7t 7bsd Aol Aurpelo] sjgEm, ofu
34 ol%e ¢ 2 93 27} 340 92

W4 SIRH 1B Ale A Aade A%
2 9 R, ZUT AYRAR He, o A
). A L 29, AABABEAAY U TA

Table 3. Evaluation criteria for sanitation management part
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No. Evaluation criteria Points

1 WTP shall be classified into clean areas and general areas, and shall be separated from other facilities 0~5
so that there is no inflow of pollutants.

) The outdoor space of a building shall be controlled and managed to prevent pests from inhabiting 0~10
(management of trees and grass, prevention of waterlogging, etc.).

3 Clean areas shall be sealed and blocked from the inflow of pests, and locking devices shall be 0~20
installed and operated.
Facilities for preventing inflow and habitat of larvae (scum removal devices, sprinkler devices, wave

4 . . . . . . . . . 0~12
generation devices, etc.) shall be installed and operated in flocculation basin and sedimentation basin.

5 Sediment basins shall be cleaned and cleaned regularly. In addition, after drainage, the remaining 0~10
sludge on the wall, floor, hopper, etc. should be removed.
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No. Evaluation criteria Points
The entrance to the clean area (excluding clearwell) shall be posted on how to wear clothes,
6 |equipped with simple changing facilities for personal hygiene management, and workers shall work| 0~10
after removing contaminated substances, etc. through washing or disinfection.
Walls, ceilings, doors, windows, etc. inside clean area facilities shall be made of materials such as
7 | water resistance, and there shall be no signs of condensation, leakage, or damage to the floor on the| 0~10
ceiling or walls. In addition, the interior lighting shall be kept above a certain brightness.
8 Pest management shall be carried out through hygiene management by installing bulkheads or 0~10
coverings inside rapid filter and activated carbon adsorber.
9 It shall be conducted in compliance with the method of monitoring the larvae of the water 0~10
purification plant.
Dewatering facilities, shall be installed and operated in a certain place isolated from water treatment
10 |facilities, and waste, etc. shall be treated and taken out in accordance with the management plan,| 0~3
and the management records thereof shall be maintained.
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Table 4. Evaluation criteria for safety management part (non-measuring index)
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No. Category

Evaluation criteria

1 |tap water quality standards | Compliance with drinking water quality standards

water treatment

technique standards the Waterworks Act

Compliance with the water treatment technique standards related to Article 28 of

response in case of
3 deviation from the
threshold standard

Establishment of limit standards (filtered water turbidity, etc.) and implementation
of improvement measures in the event of turbidity spike

4 backwashing

Compliance with the backwashing method proposed in the Prevention and
Response Plan for the occurrence of tap water larvae (MOE, 2021b)

calibration of automatic
5 water quality
measuring instruments

Whether the automatic water quality measuring instrument is maintained,
repaired, and calibrated annually
Whether the quality inspection is conducted according to the notification of type
approval, precision inspection, etc. of environmental measuring devices

hygiene and safety
6 standards for
water supplies

Whether the hygiene and safety standards of water materials or products in
contact with water among water facilities (excluding water intake, water storage,
and water supply facilities) related to Article 14 of the Waterworks Act

quality control of chemicals | Whether quality control of water treatment chemicals (coagulants, disinfectants,

7 . .
such as coagulants etc.) is appropriate
8 operators Whether the WTP operators are appropriately placed by facility size
occurrence of
9 Whether tap water larvae occur due to insufficient water treatment process

tap water larvae
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Table 5. Evaluation criteria for safety management part (measuring index)

No. Category Evaluation criteria
SEII)I:fiil(Illg performance goal grade
Combined Filter - 95th percentile CFE turbidity < 0.10
10 Turbidity of Effluent(CFE) 6/D NTU(Membrane filtration plants < 0.05) good
filtered water Turbidity - maximum CFE turbidity < 0.30 NTU
Individual Filter - 95th percentile IFE turbidity < 0.10
Effluent(IFE) 4/H NTU(Membrane filtration plants < 0.05) excellent
Turbidity - maximum IFE turbidity < 0.30 NTU

Table 6. Turbidity optimization goals(AWWA)

Unit process Goal description

Performance Goal

Continuous, stable performance

95th percentile < 1.0 NTU for raw waters averaging 10 NTU or
less, 95th percentile < 2.0 NTU for raw waters averaging >10

Sedimentati dl f variation i
edimentation rogarciess ,O varation A 18w\, Precipitative softening plants are encouraged to adopt
water quality e o -1
plant-specific goals for clarified/settled water turbidity.
Filtration— Continuous, stable performance | 95th percentile CFE turbidity < 0.10 NTU, maxi- mum CFE

Combined Filter

Effluent Turbidity |and settled water quality

regard less of variations in raw | turbidity < 0.30 NTU. Membrane filtration plants are encouraged
to adopt a 95th percentile CFE turbidity goal of < 0.05 NTU.

Continuous, stable performance
regard less of variations in raw
and settled water quality

Filtration—
Individual Filter
Effluent Turbidity

95th percentile IFE turbidity < 0.10 NTU, maxi- mum IFE
turbidity < 0.30 NTU. Membrane filtration plants are encouraged
to adopt a 95th percentile turbidity goal of <0.05 NTU for each
isolatable membrane unit.

Filtration Back-wash
Recovery

With filter to waste: return to service when turbidity <0.10 NTU.
Without filter to waste: maximum backwash recovery period of
15 min to return filter effluent turbidity to <0.10 NTU.
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