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| . (1) Background of Online Water Quality Monitoring
Enviconmental

Needs for Comprehensive System Set-up Concerning to Environmental Section

- Needs for environmental research data systematization and standardization
+ Needs for scientific environmental policy-making based on various environmental
data and report

Introduction

Pollution Accident Management & Response Efficiency Improvement

* Needs for real time monitoring system for prompt response for pollution accident
* Needs for fast and systematic tracking pollution source when pollution accident

PubligSenvice)

' Public Demand Increase of Environmental information

+ Needs for access to environmental information by public environmental awareness



| .(2) Types of Online Water Quality Networks in Korea
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|| . Online Water Quality Monitoring Applications
(1) National Water Quality Monitoring Network
(2) Water TMS (Point Source)
(3) Nonpoint Pollution Monitoring Network
(4) 1P-USN based Water Quality Monitoring System
(5) Industrial Complex Water TMS
(6) Bottled Water Manufacturer Water TMS
(7) Integrated Water Quality Monitoring Center




II'. (1) National Water Quality Monitoring Network

Content Real time supervision of main river water quality

* Automatic monitoring station installation at each river or lake for real time water quality
monitoring

* Prompt response and treatment when water pollution accident and secure water source

Water Quality Monitoring Station installation at each basin(river) system
* Site selection and station installation at main river or lake

Parameter Han river region
* Basic Items : Dissolved Oxygen (DO) - 22 Stream_f” [ake
Water Temperature, ' ay
Electric Conductivity (EQ), Al
Total Organic Carbon (TOC) Geum river region - |
. Opti . . o . i , . : 10 streams + 3 lake
ptional Items : Organic Monitoring (Fish, Water Flea, Algae, Microorganism) e v
Volatile Organic Compounds (VOCs, 9Types) */ " Nakdong river region
Total Nitrogen (TN) = 24
Total Phosphorus (TP)
Chlorophyll-a T
Ammoniac Nitrogen (NH;-N) Yungsan fiver region

: 6 streams + 4 lakees

Nitrate-Nitrogen (NO;-N)
Phosphate- Phosphorus (PO,-P) Ao
Heavy Metal (Cd, Cu, Zn, Pb) . . N
Turbidity 'i.il 70 sites operating in Korea
Phenol



II'. (1) National Water Quality Monitoring Network

3,

Water pollution accident Early Warning Operation

* To make a timely response to the water pollution accidents and protect the water supply
through a real-time monitoring of water quality in 4 rivers (Han River, Geum River, Nakdong
River and Yeongsan River)

* Pollution warning system that facilitates the preparation of effective response measures for
protecting the water supply and prevent the spread of pollutants by detecting pollution
accidents early through the real time monitoring of water quality

Concept

N Early warning system = k------- a--Pp
“““““ 1
: : !
L ! Water quality measurement data |
R : . Lo
A A —— I Station remote control :
(o) T ) ) | T T I !
B ) s 1 s 0 | Web service !
i o o o -
! I
Analyzers, Auto sampler, | . . |
Data logger, etc. ! | Real'tmne data c_ommunlcatlon' !
o | Inquiry & analysis of water quality data roT >
! : Alarm inquiry |
\ 4 ! Alarm action report :
. . 1
{e oo Operation check diary -

Additional information
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II'. (1) National Water Quality Monitoring Network

Concept

Toc |
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@ Indoor Humidity

TN

Input Power
Gate State
Filter State
Fire Detector

..........................................................

| 1.
HF
3
o
54

Input Gas State

] § ' 3l Pump ON/OFF
l ~ : Pump Control State
Chiorophyll agg” (1) il Heater/Cooler

j Multi Serial Port

6 Rl

TOX g H KECO
— Water Quality TMS Control Center

VOC l' 1,

General i : @
7 — > 4

Parameter® ]
B N ] s
o e Iy w ..... h
Warning S—— P |
CDMA Modem Data Logger VPN HSDPA

11



II'. (1) National Water Quality Monitoring Network

Construction

|Piro:cess’

Site selection } Construction site secure } Station construction
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Connection to Control Center 4 Construction completion 4 Measurement system installation
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II'. (1) National Water Quality Monitoring Network

4329 4N 2

I Inside view of station building
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| Data logger | Autosampler I reservoir | sampling syste
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II'. (1) National Water Quality Monitoring Network
N

Perfomance
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Public Service

Han river Keum rive Nakdong river Yeongsan river
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Il. (2) Water TMS

Water TMS : Real time supervision of wastewater effluent

* Real time effluent monitoring from STPs, WWTPs, factories and other point source
* Prevention of water pollution accident with analysis and management of data
* Rational calculation of emission charge from monitoring based on emission time

Water Quality Monitoring Station installation at each effluent of WWTP
 Effluent of STP, WWTP of Industrial complex or factories, and Potable water plant

Parameters : Pollution level / Flow

* Detection subjects : pH, Organic Matters (BOD, COD), Suspended Substances (SSs),
Total Nitrogen (TN), Total Phosphorus (TP)

* Subsidiary facilities : Auto sampler, Data logger, Flow meter, Integrating wattmeter

Public Wastewater |Industrial Wastewater |Private Wastewater

Total 564 14 250 928
Seoul & Kyung-gi 212 24 90 326
Chung-cheong 96 42 64 202
Yeong-nam 148 33 56 237
Ho-nam 108 15 40 163

@ TMS Obliged plant : Discharging or Treating volume 2 200 m3
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Il. (2) Water TMS

Concept

[ ) (-
il | fo-wj o
s [ = 1 [|l& T

COD/BQOD, T-N, T-P, pH, S5

<

Data collection at every 10
seconds

Data production at every 5
min & 1 hour

Data storage for 30 days

Data inquiry for not transmitted data
Inquiry of real time data

Restart of data collection device

Change of password Web Server

<

Data collection at every 5 min
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. (2) Water TMS

Construction

|Piro:cess’

Site secure } Concrete cast- in place } Station construction } Samplmg pump and pipe construction

v

2009711710 17:61

Construction completion 4 Measurement system installation €  Auxiliary facilities installation < Pipe and electricity construction
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Il. (2) Water TMS

Construction

|Piro:cess’

Basic cast-in place > Sampling pipe construction } Pipe & duct installation

Construction completion | Auxiliary facilities installation  Measurement system installation < Sampling pump installation
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Il. (2) Water TMS
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Il. (2) Water TMS

| Outside & inside views of station building
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| Outside views of station building

| Inside station building N

.

| Plan drawing of monitoring station
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Il. (2) Water TMS
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Il. (2) Water TMS
|

Perfomance e Water TMS is monitoring 96.8% of discharge volume in real-time. (‘2014)
Nationwide operation TMS installation & operation
Section
Site Discharge (m/day) Site Discharge (m/day)

Total 17,190 22,488 880 (5.12%) 21,775 (96.83%)

STP 3,774 19,877 533 (14.12%) 19,659 (98.90%)

IWWP 162 1,019 106 (65.43%) 1,008 (98.92%)

Discharge facility 17,190 1,592 241 (1.82%) 1,108 (69.60%)

e Pollution load has been decreased with 33%. (Compared with ©2008)

Parameter Comparison Sites '08(A) '0o9(B) “3(C) “14(D) V(aDr l;t)llcl)-\n
BOD (ton) 32 3,822 2,070 1,531 1,368 AN64%
COD (ton) 464 73,774 68,136 70,950 68,719 AN7%
SS (ton) 507 34,357 25,897 23,245 22,240 A35%
T-N (ton) 432 98,514 78,561 81,088 82,078 A17%
T-P (ton) 424 8,196 5,767 4,234 3,807 A54%

® Improvement of Process [ Cost reduction of O&M | Improvement of Maintenance &
Management



Concept

(3) Non-point Pollution Monitoring Network

Non-point Pollution Monitoring

* To analyze accurate quantity and quality of non-point pollutions and sources of non-point
pollution

Travel Path & Quantity of Non-point Pollutants When Raining

 Analysis of quantity, quality and behaviors of non-point pollution
Identifying cause, runoff characteristic and priority of pollutions
Evaluating reduction of pollution and improvement of water quality by implementation of

policy . . o
Data for policy making 'i@ 16 sites operating in Korea

Parameters : Pollution level /| Flow
* Detection subjects : Temperature, pH, Dissolved Oxygen(DO) smg_m<
Turbidity, Conductivity A
Total Nitrogen (TN) ‘
Total Phosphorus (TP) — /\
Total Organic Carbon (TOC) | &
* Other subjects : Flow meter(Water Level)

Rain gauge
Auto sampler, Data logger

23




II'. (3) Non-point Pollution Monitoring Network

Gonlcept’

river

PLC

Control Center

U

level |flow

| Rain gauge
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II'. (3) Non-point Pollution Monitoring Network

Construction

|Piro:cess’
|

Basic excavation >

Construction completion < Measurement system installation < Sampling pipe construction | Sampling manhole installation
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II'. (3) Non-point Pollution Monitoring Network

' s ’ “ S W
| Measuring equipment | Accessories | sampling (Manhole type) | sampling (Cantilever type)
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II'. (4) IP-USN based Water Quality Monitoring System

Enhancement of regular monitoring and Complement of general water

quality monitoring network

* Easy installation and relocation based on operation purpose as mobile type
* Economic operation by self- powered system using solar panel
* Parameter: Temp, DO, pH, EC, Turbidity, Chl-a

Buoy preparation P Lope connection P Anchor connection

| Mobile type monitoring system

ii@ 16 sites operating in Korea

Installation completion < Buoy move < Boat assembly

27



Concept

. (5) Industrial Complex Water TMS

Management of wastewater discharge facilities by the real data of

discharged wastewater

* Real time & continuous data monitoring of industrial wastewater discharge facilities (with
pretreatment) before the centralized wastewater treatment plant

* Enhancement of efficiency waste water monitoring & management by scientific and
systematic system

e Parameter: Temperature, Conductivity, pH ii,m 8 sites operating in Korea

7 VWD S 0 BV P

‘_” —

Analyzer installation >Conh'olboardandsolarpanel installation

Connection to control center 4 Communication Station completion
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Il. (6) Bottled Water Manufacturer Water TMS

Water quality protection from pollution sources by continuous monitoring

of ground water

* Contribution to ground water quality management policy by systematic ground water
monitoring networks

%&‘gﬂ e Parameter : Temperature, pH, Conductivity, ORP, Flow, Water Level

ii.E 5 sites operating in Korea

Concept

Measurement systeminstallation > RTU installation
v

l Date Collection J l Integrated Data Center J l Integrated Data Center

Steuation Board - 677 DLP CUBE (2°4)

Transmission

-

|CDMAWM|2&§ i

O J‘"‘:,m:.,'“ B o, sz e DOLR InforMation Sheet

Connection to management system | Integrated management system Concept



Il. (6) Water Pollution Prevention Information System

3,
Data collection and analysis
e Real time & continuous data transmission of measurement data to control center

* Measurement data analysis & Decision of normal data

Concept

Administrative data supply

* Comprehensive monitoring of pollution measurement status by real-time sharing data with
the related organization

* Data supply to the related organization when the data is over the standard limit

Forecast | Warning function
 Alarm or warning issuing when the measurement data is concerned about over limit

 Alarm or warning propagation by phone, message, fax, etc.

30



II'. (7) Water Pollution Prevention Information System

Concept

Water quality monitoring network  ¥§

Analyzers
al 1§

-

TMS center based on
water system

q Analyzers
AMS :

River

Water quality TMS ~ E

@ Collected data : Water quality
© Type: Web service (SOAP)

© Collected data : Water quality ..
@ Type : DB Link

............................. WATER POLLUTION
....................................................................... PREVENTION INFORMATION
....... o lled

Integrated DB

© Collected data : Water quality )
@ Type : FEP collection - DB input

Korea Metrological
Administration

National Institute of
Environmental Research

s
e
Il
(I
iy

=
o
m

Water Pollution Status
Propagation

Related Organization

Local government

Flood Control Office

( WINS information ) | Weather break news |

( Flow information )

[Flow and water level information | [ Regional forecast |

[ water level information |

[ Rainfallinformation |

[ Dam/ reservoir operation |

31



. (7) Water Pollution Prevention Information System
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http://www.waterkorea.or.kr:8080/waterpolmnt/situationctl/goTotalMntMainTS.do?
http://www.waterkorea.or.kr:8080/psupport/psupport.do?param=psupport/list&menuID=5100
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V. International Cases

(1) Water quality and flood monitoring of El-Harrach river in
Alger

(2) Surface water quality monitoring for drinking water in
China

(3) Others

\_




IV. (1) El-Harrach river in Alger

“El-Harrach river restoration project™
- Water Quality Monitoring & Flood Alarm System —"

Centralized Control Center

. Main control room

@ Real time monitoring of water quality
status

@ Prompt response for pollution accident

= @ Use for administrative data of water
environment and flood

@ Early warning or prediction of flood

@ Minimization of casualties from flood

@ Integrated water environment
monitoring system

34



IV. (1) El-Harrach river in Alger

# The point where El-harrash (fresh water) meets the Mediterranean sea (sea water)
2 The confluence of Smar stream and El-harrach main stream
@ Downtown area / Water quality monitoring from Baraki STP effluent
# The confluence of Karma steam and upper stream of El-harrach

- A

TOX Oil Heavy metal
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IV. (1) El-Harrach river in Alger

1 Downtown area

2 Downtown area, the location where water level meter and flow meter

installed
@ Upstream of El-harrach restoration project
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IV. (1) El-Harrach river in Alger
Selection of
Sampling method
Filtered reservoir
-
Information)"FESE s Measured data
I 1 V\S n—
Sample Online ilteri 'J —
monitoring
Tr’ssion
Data collection/analysi

l «—ﬂ—_ﬂ

Auto sampler sSample reservoir

Temp, T-N T-P Bobeavyoxoil
pH, DO, metal
EC
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IV. (2) Online monitoring system in China

Application

Water resource
Water plant

Location

Haining water plant, Zhejiang
Miyun lake, Bejing

Chengdu water plant, Sichuan
Linyi WQMS, Jiangsu

Xuzhou WQMS, Shandong
Guiyang WQMS, Guizhou
Shaoguan WQMS, Guangdong
Luochang WQMS, Guangdong
Changsha WQMS, Hunan
Macao water plant

TOX

Sewage
Wastewater Plant

Guangrao STP, Shandong
Lanzhou STP, Gansu
Chifeng STP, Neimenggu

TOX, TP

O

®) TOX
e TP
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IV. (2) Online monitoring system in China

Installation in China

* Haining water
plant, Zhejiang

* Chengdu water * Linyi WQMS,
plant, Sichuan a Jiangsu

* Miyun lake,
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IV. (2) Online monitoring system in China

Installation in China

* Shaoguan WQMS, Guangdong

* ChangshaWQMS,Hunan  * Guangrao STP, Shandong

* Guiyang WQMS, Guizhou

40



IV. (2) Online monitoring system in China

Inspection & Performance Test Report of Biomonitoring system, HATOX-2000

- Guiyang Hongfeng lake

* Jiangsu Xuzhou Xiaoyan river

 Linyi Dongwen river Huangfu ban
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IV. (3) Others

« Thailand

« Vietham

42



V . Proposal




V. Proposal

ortage
of Water

International
Cooperatio

Increase of water usage & Decrease of water supply
Vicious circle of water resource

High demand of irrigation

Increase of water quality management importance
Special case : High salinity of irrigation

Balance of environment & development

Responsibility required for environment protection
Environmental data collection for environmental policy
Early detection and prevention for pollution accident
Supervision function required of environmental Policy
or regulation

Needs of online monitoring technology with reliability

« Basic & complementary technology for water resource

management

Conflict resolution of water resource : high population &
shortage of water resource in Asian countries

44



V. Proposal

Appropriate and reliable water quality monitoring technology based on

purpose and needs

* Policy review and revisions / Environmental monitoring and enforcement / Information disclosure
and public participation

* Capacity building / Technical Assistance [ Project Management

U LU

Main'River. or

2o Point source
management

Irrigation
Management

Surface water)

* Real time measurement data

collection and monitoring of river * Fundamental cut off of * Salinity monitoring for
which is one of the most importar’1t the effluent from point irrigation usage (Brackish
water resource source, SWWTP, IWWTP water)
and other effluent o :
* Pollution from fish farm facilities * Algae monitoring during dry
) ) ) season / Turbidity monitoring
L Sh-arl,e]bOf Everdwatertq.uahty data with . Solgtlon for during rainy season
nelghbornood countries environmental " * Installation and operation as
* Request for mutual management ls)UPlng'S'On Capacity mobile / self-powered type
responsibility utldup when needed
* Regular operation as fixed station * Case:Thailand, Vietnam + Case : Myanma, Vietnam,
« Connection to flood forecast system Bangladesh , Cambodia

45



V : Proposal : Surface water

General Concept for Online Monitoring of River or Lake

Water Quality Information
Propagation

Mainriver A_1: WQMS

Fms Hells 1
‘ HEW Autusammer

Analvzers - Data logger

Mainriver A2 : WQMS

1.; !l l i
‘ e
Q Autosamnler

Analyzers nata logger

Mainriver A 3: WQMS
ﬁ"i

iii
i] Auto samnler

ur

Analvzers - Datalogger

Lake : WQMS

Ten o [ !
‘ it]tw Autosamnler

Analyzers ,_, []ata logger

¥ WQMS : Water Quality Monitoring Station

ENVIRONMENTAL
" MONITORING CONTROL
CENTER

©Real time data transmission

9..-»~l‘ﬁquiry & analysis of water quality data
@ Alarm inquiry

@ Additional information

Related organization
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V : Proposal : Point source

General Concept for Online Monitoring of IWWP Effluent
WQMS by Private sector Local government or Ministry
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: CETP, Centralized effluent treatment plants

WQMS by Private sector §Industria| Complex

¥ WQMS : Water Quality Monitoring Station
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V|. KORBI Introduction

OI(ORBI

*N a m e KORBICo,, Ltd.

*C E O HYUN, MOONSIK
(former KIST researcher)

*Founded October 12,1999

* Subsidiary KORBI E&C : Engineering
Company goRBIES:0&M
CHINA KORBI (in Beijing)
SKORBI (in Beijing)

*Branch YungnamHQ
Honam HQ
Seoul Branch
Jeju Branch
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V . KORBI Introduction : Business area

Water Equipment
Measure & Control Instrumentation

| Online Analyzers
Flow e Level \ %,P\NALYSIS
&

S
o

Environmental Plant O&M
Environmental Consulting

Integrated Water Quality Monitoring
Water Informatization

Integrated Water Resource Management
Integrated Monitoring

Environmental Infra Operation System

&

W
Wi

XS

Environmental Plant
Water Treatment Technology
Engineering
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VI. KORBI Introduction : Monitoring-Main References

Water TMS

National Online Water Quality Monitoring Networks
IP-USN based Water Quality Prediction System
Non-point Pollution Monitoring Networks

Industrial Complex Water TMS

Bottled Water Manufacturer Water TMS

183
42
16
16

8

5

Water Pollution Prevention Information System

1

Industrial complex water TMS

l"/’
0 . I,/
Non-point pollution #
monitoring networks

Bottled water manufacturer monitoring

_.- USN based water quality prediction

P
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/Water TMS
Ganhwon area: 17
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DTS~k

8 Q J‘“"\,.
Water TMS 75 i’j". s Total pollution load system
= . o
Metropolitan area: 54- .-'0 ¥ .
P ~0
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Go A ' St
! '0 L VA o ‘
e 2 ““"Water TMS
' o, ;v Yungnam area: 49
Q Bro (} - National water quality
. : vy s o { @ monitoring networks
,,'," [ ] g v
< Water TMS "y
Honam area: 21 |
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e Water TMS
£ N %% Jejuarea:4
L \p'/

51



VI. KORBI Introduction : EPC-Main References

»

L N Y % 5 o
Clean Energy Center % PajuLCD IWWTP b Hongcheork; Livestock J ~/03 L
‘Food Waste Treatment ~" Equalization Basin : Biogas Plant = : “>.Gugal Respia

Seoul Daemyung Seoul Myogok
Elementary School Elementary School

f¥Seoul Shinmyung
Elementary School

Seoul Konkuk University
Subway Station
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VI|. KORBI Introduction : si-Main References

N Integrated Water Quality Monitoring

2009 TMS Control System Supplement and Expansion

2009 Water Quality Prevention Information System Construction

2010 IP-USN-based Mobile Water Quality Prediction System

2011 USN-based Mobile Water Quality Prediction System

2011 National Water Quality Monitoring Network Construction Project

2011 Potable Spring Water Quality Monitoring System on Manufacturer Construction
Demonstration Project

2012 Water Quality Monitoring System in Industrial Complex(IP-USN) Construction
Demonstration Project

2012 National Water Quality Monitoring Network Construction Project

2013 National Water Quality Monitoring Network Construction Project

2014 Non-point Pollution Water Quality Monitoring Network Demonstration Project

I Water and Wastewater Informatization

2012 Block Management & Maintenance Construction for Tap Water Pipe
Network in Changwon

2013 Intelligent Integrated Management System of Tap Water Supply
2014 Real-time Tap Water Quality and Flux Management System

N etc.

2010 Integrated Carry in Management System of Sudokwon Landfill

2010 National Voluntary Greenhouse Gas Reduction Project Registry

2011 Advanced Development of National Greenhouse Integrated Management
System

2013 Refrigerant Information Management System

2013 Self-Diagnosis of Greenhouse Gas Reductions for Local Governments
2014 Indoor Air Quality Monitoring Network




V| . KORBI Introduction : service-Main References

I MP/FS Service

Algeria El-harrach River Water Quality Management Master Plan
Feasibility Study on SNR Technology Transfer in China

Feasibility Study on Bio-energizing Sugar Cane Waste in Sri Lanka
Sri Lanka Water and Wastewater Improvement Master Plan
Feasibility Study on Construction of ESS Plant in Kazakhastan

= China Zhejiang STP Construction Project

B Water Quality TMS Operation & Management

= 2009-2010: 42 sites
= 2010-2012: 45 sites
= 2012-2013: 43 sites
= 2013-2014: 41 sites
" 2014 : 46 sites
= 2015: 70 sites

I Service Business and Eco-toxicological Evaluation

= Service Business : 22 cases
- Paldang Lake Settled Waste Examination and Management Plan
- Multiple Water Resource Water Loop Management & Control Program Development
Operation, et cetera.
= Eco-toxicological Evaluation : 30 sites
- Other Equipment and Daphnia food supply : 18 sites

MAHINDATHINTANA
VISION FOR.JHE FUTURE
b
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VI. KORBI Introduction : HUB Business
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Thank you.

Tel +82-31-478-3420~6 Fax +82-31-478-3449 Homepage : www.korbi.com

Headquarter : Doosan VentureDigm #827, Heungandae-ro 415, Anyang-si, Gyeonggi-do, 431-755, KOREA
Youngnam Headquarters : Daegu technopark #532, 62, Seongseogongdan-ro 11-gil, Dalseo-gu, Daegu, KOREA
Honam Headquarters : Gwangju Hi-tech center B-403, Chumdangwagi-ro 3-3, Buk-gu, Gwangju, KOREA

Seoul branch : 5 Hwarangro 14-gil, Sungbukgu, Seoul

China operation
CHINAKORBI CO., LTD. : Room 1719, 14F, 402 Building, Wangjingyuan, District Chaoyang, Beijing, China



