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Current Managei
Status of Korean
Water Supply
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KOREA WATIR AND WASTIWATIR WORKS ASSOCATION

| . Outline of Water Supply Facilities

II. Current Management Status of Water Supply Facilities

IIl. Current Management Status of Water Supply Facilities by Type

@ wangopaEs)

IKCWWA  conta ware Ao wASTTWATIR WORKS ASSOCIANON




Outline of Water Supply Facilities
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# Responsibility of Water Supply Facilities
» Al: Water utility company

» A2: Whom appointed by the local government (In case of Seoul = Household consumer)
> A3: Household consumer
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Outline of Water Supply Facilities

= Definition of Water Supply Facilities
> Item 24, Article 3 (Definition of Terms), Water Supply and Waterworks Installation Act:
The term “Water supply facilities” refers to the following water facilities installed by a water utility
company with the aim of supplying raw water or clean water to ordinary consumers, including water
pipes diverging from the water main (including indoor water pipes), water meters, water tanks,

faucets, and other water supply apparatus.

= Definition of Water Supply Apparatus (based on waterworks facilities)

» The term “Water supply apparatus” refers to equipment that is directly connected to water pipes,
including corporation stops, curb stops, faucets, backflow prevention devices, safety gear, and

various special apparatus for the use of water.
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Current Management Status of
Water Supply Facilities

= Standards for Materials & Products for Water Supply Facilities
> All the materials and products used for water service facilities shall fulfill relevant standards as
outlined in the Executive Order (Clause 2, Article 18 [Facility Criteria, Etc.], Water Supply and
Waterworks Installation Act)

> Specific Criteria as outlined in the Executive Order (Clause 1, Article 30, Enforcement Ordinance
of the Water Supply and Waterworks Installation Act):

1. Those items with KS certification under the Industrial Standardization Act

2. Those Best Group Standard Products with EQ-mark certification under the Industrial
Standardization Act

3. Those items with KWWA certification under the Industrial Standardization Act

4. Those products manufactured by a company with ISO certification under the Quality
Management and Safety Control of Industrial Products Act

5. Those items with EDP certification under the Development of and Support for Environmental
Technology Act

6. Those items with NEP certification under the Industrial Technology Promotion Act

7. Those items with NET certification under the Technology Development Promotion Act

- Any material or product in contact with water shall meet the Hygiene and Safety Criteria as
outlined by the Ministerial Ordinance of Environment

@ raypEn
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Current Management Status of
Water Supply Facilities

= Hygiene Safety Criteria

Nitrogen

Fluorine

Carbon Tetrachloride

1,2-Dichloroethane

' 1.1-Dichloroethylene

1,1,2-Trichloroethane

Trichloroethylene

Benzene

1 mg/t or less
0.15 mg/t or less

0.0002 mg/t or less

0.0004 mg/t or less
10.003 mo/tor less |

0.0006 mg/t or less

0.003 mg/t or less

Anionic Surfactant

. 0.001 mg/? or less

1,1,1-Trichloroethane

Phenol
”Oirgéhic Matter, Etc.
(Consumption Amount of

Potasslum Permanganate)

Taste

Dichloromethane

Cis-1,2-Dichloroethylene

Tetrachloroethylene

_0.001 mg/t or less

0.02 mg/t or less

0.01 mg/t or less

0.0005 mg/t or less

1.0 mg/t or less
Normal

0.002 mg/t or less

0.004 mg/t or less

Toluenedlamine

Formaldehyde

Vinyl Acetate

Styrene

1,2-Butadiene

1,3-Butadiene

N,N-Dimethylaniline |

Item \ Criteria Item Criteria Item | Criteria
Cadmium | 0.0005 m/t or less Zinc 0.1 mg/t or less Smell J Normal
Vr';1ercur;/ | 0.0001" m)l or Ieressw ] VIron 0.03rmq/l or less 1 Chromatluty ”; ”6.'s’a!igs';ee or

’ VS;elVeniru.rﬁ 0.7001 mo/¢ or less - 'Copp'err 0.1 mo/i or less Turbidity ‘ 0.2 NTU or Iess
i :Ltraard f ,O‘OOS mo/¢ or Ies% ) - Soaigm 7 ‘ 720 mg/t or !ess 7 , Re::j%l%f?gﬁiéf%‘ 0. 7jng/l or less
Arsenic ; 0.005 mg/t or less Manganese 0.03 mg/t or less Epichlorohydrin 0.01 mg/t or less
Hexavalgng Crﬁ}oinqla}n J O 005 mg/l orﬁle;s 1 Chlorlde Ion 25 Vm/'lr orl less ' Amlne : 0. 01 mq/! or less )
Cyanogen ‘ 0.001 mg/? or less Evaporation Residue 50 mg/t or Iéés Toluer?eg;amlne 0.002 mg/t or less
Nitrate Nitrogen & Nitrite .y | 2,6- Y ——

: 70.0087 .;gW/l ér less 7
| 0.01ng/torless |
' 0.002 mg/t or less
| 0.001 m/t or less

| 0.001 mg/t or less

0.01 mg/t or less
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Current Management Status of
Water Supply Facilities

= Qualification Requirements for Constructors of Water Supply Facilities

(Table 2, Article 9 of the Framework Act on Construction Industry & Article 13 of the Enforcement
Ordinance of the Framework Act on the Construction Industry)

. Capital -
Insdusttrlal Technical Capabilities Equipment Business Areas
ector & Facilities
A building and mechanical engineer
under the Construction Technology
Mechanical | Management Act or an engineer with Water supply, drainage and piping
Facility ) o ) construction, improvement of indoor water
Construction| relevant technical qualification license and conduit pipes, cleaning works, etc.
under the National Technical KRW 0.2
Qualifications Act (two persons or more)| billion or
more
A civil and mechanical engineer under . . .
. Office Installation, cleaning, and renovation of
Construction the Construction Technology waterworks facilities (excluding indoor water
of Water and Management Act or an engineer with supply.and dquil_'\age facilit.ies) and water
Wastewater ) ) o service facilities for agricultural and
Works relevant technical qualification license industrial uses (excluding indoor water
Facilities under the National Technical supply and drainage facilities)
Qualifications Act (two persons or more)
"SFIAFSFAES D
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Current Management Status of
Water Supply Facilities

= Education Programs on the Management of Water Supply Facilities - 1
> Trainee: Anyone belonging to either of the following shall receive education about the management of
water service facilities under the authority of the Minister of Environment in accordance with the

Executive Order (Clause 1, Article 36, Water Supply and Waterworks Installation Act):

- Owner or manager of either building or facility governed by Clause 2, Article 33, Water Supply and
Waterworks Installation Act

- Water tank cleaning company

- Ordinary water utility operator
In case of an ordinary water utility operator and a water tank cleaning company, their employees
involved in operation of water service facilities and water tank cleaning shall be educated about the
management of water supply facilities (Clause 2, Article 36, Water Supply and Waterworks
Installation Act).

> Consignment: Education may be consigned to a designated agency or organization under the
Executive Order (Clause 3, Article 36, Water Supply and Waterworks Installation Act ). These
organizations designated under the Executive Order are as follows (Clause 4, Article 52,
Enforcement Ordinance of the Water Supply and Waterworks Installation Act ):

- Korea Water and Wastewater Works Association(KWWA)

- Korea Water Resources Corporation(K-Water)

- Korea Environmental Preservation Association(KEPA)

- Environmental Management Corporation(EMC>KECO as of 2010.1)

- Educational organization with proper manpower under an ordinary water utility operator certified by
the Minister of Environment
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Current Management Status of
Water Supply Facilities

= Education Programs on the Management of Water Supply Facilities - 2

> Curriculum (Clause 1, Article 52, Enforcement Ordinance of the Water Supply and Waterworks
Installation Act):
- The Water Supply and Waterworks Installation Act and relevant laws concerning hygiene
- Guidelines for operation, maintenance, and management of water service facilities
- Guidelines for both criteria and examinations for the quality of potable water

- Other management guidelines for water service facilities

» Education Hours (Clause 2, Article 52, Enforcement Ordinance of the Water Supply and Waterworks
Installation Act):

- Those employed by an owner or a manager of a given building or facility and by a water tank
cleaning company: 8 hours within 1 year upon their selection as a mandatory trainee

- Other trainees: 35-hour offline education or equivalent online education on a three year basis

73Y°E
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Current Management Status of
Water Supply Facilities by Type

= Water Tank

> Ensuring Hygienic Safety
- Clause 2 (Hygienic Actions), Article 33, Water Supply and Waterworks Installation Act

- Owner or manager of a building (or a facility) on a certain scale or more shall take hygienic actions

such as sterilization of water service facilities

- Clause 1 (Cleaning & Hygiene Checkup), Article 6, Regulation on Cleaning and Hygiene Control of
Water Service Facilities

- Either owner or manager of a building (or a facility) on a certain scale or more shall clean a water
tank at least once on a half-yearly basis and check its hygiene status at least once each month

pursuant to the criteria as shown in Table 3

- Article 34 (Reporting on the Water Tank Cleaning Business) of the Water Supply and Waterworks
Installation Act & Article 5 (Reporting on Business Operation) of the Regulation on Cleaning and
Hygiene Control of Water Service Facilities

- Anyone intending to conduct a water tank cleaning business for its hygiene management shall fulfill
mandatory qualification standards for equipment and manpower under the Ministerial
Ordinance of Environment and report on them to mayor, county magistrate, and head of an

admlnxstratlve district office
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Current Management Status of
Water Supply Facilities by Type

= Water Tank

> Regulations on Capacity Acquisition
- Article 35 (Emergency Watering Facilities), Regulation on the Housing Construction Standards, Etc.

- Any housing district expected to build a multifamily housing unit shall install an underground water
pump or an underground water tank.

- An underground water tank capable of storing water of 0.3 ton or more per household shall be
installed together during the installation of the underground water pump.

- The underground water tank’s water storage volume shall be 1.5 ton or more per household (1 ton
for city & county and 0.5 ton for single person households).

- Article 4 (Water Source), Fire Protection Standards for Indoor Fire Hydrant Equipment

- The volume of water storage shall be the amount or more that multiplies the biggest number of
indoor fire hydrants among those installed on each floor (Five in case of more than five ones are
installed) by 2.6m3 (1.2m?3 in case of a hose reel indoor fire hydrant).

- Article 4 (Water Source), Fire Protection Standards for Sprinkler Equipment

- Closed-type Sprinkler Head: Shall be the amount or more that multiplies 1.6m3 by standard
number per installation place as shown in table under Item 1, Clause 1, Article 4, Fire Protection
Standards for Sprinkler Equipment.

- Open-type Sprinkler Head: Shall be 20 times as much as a pressure water supply equipment’ water
supply volume per minute or more in case the number of sprinkler heads installed at maximum
waterproofing area exceeds 30.

& raate
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Current Management Status of
Water Supply Facilities by Type
= Current Status of Mandatory Water Tank
Total Underground Water Tank Elevated Water Tank
Ordinary Multifamily Ordinary Multifamily Ordinary Multifamily
Subtotal Building Housing Subtotal Building Housing Subtotal Building Housing
Total 199,881 74,723 125,620 64,342 35,639 28,894 135,522 39,091 96,760
Seoul 43,949 23,433 20,516 16,569 10,780 5,789 27,380 12,653 14,727
Busan 22,623 6,605 16,018 5,087 2,484 2,603 17,536 4,121 13,415
Daegu 8,395 2,717 5,678 3,206 1,391 1,815 5,189 1,326 3,863
Incheon 14,156 5,834 8,322 5,521 4,158 1,363 8,635 1,676 6,959
Gwangju 7,177 2,302 4,875 2,248 1,079 1,169 4,948 1,242 3,706
Daejeon 6,381 3,419 2,962 2,507 1,690 817 3,874 1,229 2,145
Ulsan 3,789 1,141 2,648 1,582 552 1,030 2,207 589 1,618
Gyeonggi 39,410 14,051 25,359 12,703 7,155 5,548 26,707 6,896 19,811
Gangwon 7,031 1,634 5,397 1,793 726 1,067 5,238 909 4,329
Chungbuk 3,749 899 2,850 865 323 542 2,884 576 2,308
Chungnam 4,832 1,375 3,457 1,375 587 788 3,457 788 2,669
Jeonbuk 11,841 2,953 8,888 3,060 1,411 1,649 8,781 1,538 7,243
Jeonnam 2,938 860 2,078 1,032 368 664 1,906 492 1,414
Gyeongbuk 6,339 1,836 4,965 2,101 911 1,364 4,251 929 3,619
Gyeongnam 14,330 4,752 9,578 3,601 1,615. 2,003 10,680 3,124 7,588
Jeju 2,941 912 2,029 1,092 409 683 1,849 503 1,346
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Current Management Status of
Water Supply Facilities by Type

= Indoor Water Pipe

> Inspection of Current Status of Indoor Water Pipe (Clause 3, Article 33 [Hygienic Actions], Water
Supply and Waterworks Installation Act)

- Either the owner or the manager of a building (or a facility) on a certain scale or more shall conduct
regular inspections of water pipes in accordance with the Ministerial Ordinance of Environment
and accordingly take necessary actions such as cleaning, renovation, and replacement of those
water pipes (hereafter referred to as *“cleaning actions, etc.” )

» Building under Inspection

- Multiuse buildings with a total floor area of 60,000m?2 or more

- Facilities with a total floor area of 5,000m?2 or more built by the central government or local
government (National or public facility)

# The area of a parking lot within the building or facility shall be excluded from the overall
calculation of the total floor area. In case there are several building units, it is necessary to sum
up each building unit’s total floor area while excluding those building units with the passage of
less than five years since their construction completion year.

> Inspection Period

- Ordinary inspections shall be undertaken on a yearly basis starting from the day which marks five
years since a pre-delivery inspection

> Inspection Methods: In case there are several building units, it is necessary to inspect the status of
each building unit

=F
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Current Management Status of
Water Supply Facilities by Type

= Indoor Water Pipe
> Inspection Type

- Ordinary Inspection (Table 7, Enforcement Regulation of the Water Supply and Waterworks
Installation Act)

- Primary Research (i.e. completion year, piping drawing, pipe type, pipe diameter, pipe length, etc.)

- Items and standards for examination of stagnant water within water pipes

:t;;m Turbidity pH Chromaticity Iron Lead Copper Zinc
1INTU or . 5 degree or 0.3mg/Lor | 0.05mg/L or
Standard o 5.8-8.5 [G5e |ass fose 1mg/L or less | 3mg/L or less

- Both collection and analysis of samples shall be undertaken by an inspection organization for the
quality of drinking water (Article 43 of the Management of Drinking Water Act)

- Collection of stagnant water (water remaining stagnant without any flow within pipes for six hours

or more) weighing one liter from one cold water faucet or more installed within the building for six
hours or more

- To whom these water quality examination results should be sent: the building manager and the
ordinary water utility operator

EPRLEEE

WORKS ASSOCATION

- 10 =



Current Management Status of
Water Supply Facilities by Type

= Indoor Water Pipe

» Inspection Type (continued from previous page)
- Special Inspection (Table 7, Enforcement.-Regulation of the Water Supply and Waterworks Installation
Act)
- Inspection Items
- Hydraulic pressure, endoscopic observation, ultrasonic thickness measurement, flow
velocity, flow rate, observation of external corrosion, etc.
- Inspection Organization
- Registered mechanical facility construction company (Clause 2, Article 8, Framework Act on
the Construction Industry)
- Company certified by the Ministry of Environment

# As a certified organization with an expertise on special inspection, the Korea Water and Wastewater
Works Association runs its proprietary system for registration of excellent renovation companies.

& B3I
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Current Management Status of
Water Supply Facilities by Type

= Water Meter

> Provisions on the Distribution of Water Meters & Flow Meters

- Laws governing water measurement: Strictly stipulates that only qualified registered companies are
entitled to distribute a product with type approval (products with the KS certification - equivalent
to type approval) pursuant to relevant provisions on the registration of a water meter
manufacturing business (Article 6), type approval for water meters (Article 12), and certification

of water meters (Article 20)
> Provisions on the Installation of Water Meters (9.4.4 Installation of Water Meters & Water Meter
Boxes, Standards for Waterworks Facilities)

- Text: It is necessary to horizontally install a water meter after checking the direction of a water
current indicated on the water meter. According to the type of water meter, a certain length shall
be secured for straight pipes at the front and rear of the water meter.

* Annotation: It is necessary to secure a certain length for straight pipes - the length of straight pipes
applied during a type approval under the Technical Standards for Water Meter (KATS [Korean
Agency for Technology and Standard] Notice No. 2006-514, Oct. 17, 2006) or during a
certification under the KS B 50049-1: 2006 (Enforcement since Jan. 1, 2009)

% Before Amendment: It is necessary to secure a certain length for straight pipes (3-5 times as long
as the diameter).
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Regulation System for Water Service
Installation

Water Supply Division, Health Service Bureau
Ministry of Health, Labour and Welfare, JAPAN

Basic Concept of Water Service Installation

Service pipe branched from distribution pipe and water supply equipment connected
to the service pipe

Road Residential

premises

(Water
supply
equipment)

supply
equipment)

Service

pipe

Distribution

pipe : Water service
\ installation




Legal System Concerning Structure and
Material of Water Service Installation

[Act] Article 16 of the Water Supply Act

In cases of nonconformity to the standards prescribed in the Cabinet Order,
a water supplier may refuse an application for a water supply contract or
suspend a supply of water until the standards are met.

< b

[Cabinet Order] Article 5 of the Order for Enforcement of the Water
Supply Act
Minimum requirements for water service installation

<t

[Ministerial Ordinance] Ministerial Ordinance Concerning

Standards for Structure and Material of Water Service Installation

(1997)

Technical details required to apply standards for structure and material

Standards for Structure and Material

Performanc Performances to be satisfied by individual service pipe and
e standards | Water supply equipment and their quantitative criteria Examples of

regulations

Standard - ith di No water leakage, deformation, fracture,
tandards concerning withstanding or any other abnormality shall occur after
pressure a hydrostatic pressure of 1.75 MPa has
been applied for 1 min.
f : Leaching of metal, etc. shall not exceed a
Standards concerning leaching, etc. specified value.
7]
(] .
o Standards concerning water hammer Dynamic water pressure caused by water
c limit hammer action shall be 1.5 MPa or less
g imi under specified conditions
s Standards concerning anti-corrosion Proper anti-corrosion measures shall be
= performance taken, as required, against acid, alkali,
3 and electricity.
c Standards concerning backflow Proper backflow prevention measures
'S nrevention shall be in place. (air gap, backflow
s prevention valve)
— - - Pressure tolerances and durability
Standards concerning freeze resistance performances shall be ensured for the use
in cold regions. Antifreeze measures shall
be in place using thermal insulator, etc.
Standards concerning durability 100,000 switching operation for valves,
etc.+ Measures for withstanding
Bressure and water hammering and
SyStem ackflow prevention
standards Criteria for whether or not water service installation work

has been properly performed




Method Used to Confirm Conformity to
Performance Standards

/ Manufacturer \

[ Self- ] Certification by a third party
Certification
1 oD
tc.
Certification

Confirm by conducting “tests concerning standards for
structure and material of water service installation”

{

Installer Water supplier

Confirm at a
design stage

Ensuring Healthy Water Service Installation Work
: Establishment of License for Service Installation Works

Establishment of Designated Plumbing Contractor System

Each water supplier can, in its service area, designate a
contractor that can properly perform installation work.

~

ﬁequirements for designation are specified by an applicable act to \
unify them across the country.
* A chief engineer shall be appointed for each business office.
* The contractor shall own the machinery and equipment specified
by an applicable Ministerial Ordinance.
* The contractor shall not fall under any disqualification
\__conditions specified by an applicable act. /)

J




Ensuring Healthy Water Service Installation Work
: Establishment of National Qualification for Engineers

Establishment of Water Service Installation Work
Chief Engineer Qualification (National Qualification)

Ve

Ensure the technical level of water service installation work. ]

~_~

-

Establish the “water service installation work chief engineer”
qualification as a qualification that is unified across the
country through national examination.

\_

.

Examinations since 1997:

More than 100,000 people now qualified

Trouble Cases:
Unethical Business Practices/Unauthorized Work
ncreasing number of those victimized by unethical
business practices, such as billing of large amounts of
money for water leakage repair or the like
* Unauthorized work by an uncertified plumber or the like
(Conformity to the standards cannot be confirmed.)
(Cause)
* Door-to-door visit by pretending to be a certified
contractor or the like
= Contact with a plumber in a panic due to water leakage
by referring to an advertisement circular put into a
mailbox
\ * Provider of License for Service Installation Works is y,

/ Areal
( purpose is
\_ to conclude

a contract,




Trouble Cases:
Cross Connection

Cases of installation work that is likely to cause water
pollution have been reported, as well as accidents from
cross connection with other kinds of water pipe, such as
water well and industrial water pipe, etc..

Water well Backflow may
happen!

Ensuring Healthy Water Service
Installation Work

Provision of Information to Users
* Knowledge regarding unethical business practices
and cross connection
* Distribution of responsibility for and importance of the
maintenance and management of water service
installation

8 rasraucoss

Brochure for
users
(made by JWWA)




Points to be discussed
- The structure and performances of water service
installation are increasingly complicated and
sophisticated with the developments of the times, and it
is becoming an issue to maintain regulations that meet
the requirements of the times. What concept do you
have as to the base of regulations to ensure the safety
of water service installation in Korea, ?

- It is an important issue to ensure the safety of the
structure and work of water service installation, which is
positioned as the water supply system terminal, in the
relationship with users. In Japan, since there are issues
of trouble caused by cross connection and unethical
plumbers, we are calling attention to the importance of
information sharing with users. Do you have similar
issues? If so, how do you deal with such issues in
Korea ?
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(315 4] <&IE 2008.6.27>
BEREHME (FI0REEE)

1. HEMMEE RS R

EH H & % H H * %
ARITL 0.0005 mg/LELLF B A REEEA 0.02 mg/LELF
KR 0.0001 mg/LEAF 1, 1. -hYrooxg > 0.01 mgLELF
yug ety N 0.001 mg/LLLF Jx /)& 0.0005 mg/LLLF
al 0.005 mg/LUTF | BY A VEH)ULAHEEE 1.0 mg/LELF
E& 0.005 mg/LEAF % RENINE
6fli 77 T A 0.005 mg/LELTF DyunAY 0.002 mg/LEL T
7 0.001 mg/LEAT VAL 2-¥runIrFLr 0.004 mg/LLAF
WEHERRVEMBEEESR 1 mg/LELF FRSroOorFlLy 0.001 mgLLATF
WAE 0.15 mg/LLAF B WORNT &
TGRSR 0.0002 mg/Ls °}3} it g 05 ENTF
1 2-¥youry > 0.0004 mg/LEAF e 0.2 NTUHF
1, 1-9700TFL> | 0003 ngLBLF BBELOME 0.7 mg/LULTF
1, 1y 2-dUZ7ogxy > | 0.0006 mg/LLAF IRyook RLr 0.01 mg/LLLF
MbZonIFlL s 0.003 mg/LELF TIE 0.01 mgLUTF
O RUEY 0.001 mg/LEAF 9 A MVIVFTT 0.002 mg/LEAT
A 0.1 mg/LELF 2, 6-MVIVFTTY 0.001 mg/LYTF
& 0.03 mg/LEAF FVLTIVFE K 0.008 mg/LEATF
i 0.1 ng/LELTF B Y =)V 0.01 mg/LEATF
FRUDA 20 mg/LSAT AFL 0.002 mg/LBLF
XA 0.03 mg/LEAF 1. 227991 0.001 mg/LEAF
WERAT > 25 mg/LELF 1. 3-74vx> 0.001 mg/LLATF
RAIREM 50 mg/LELF N. N-ZAFNT U >~ 0.01 mg/LEAF

%5 LRICELDERANOHEEGAEIL, REFEENERTDINEABFEIIED.
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