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Water Quality Control

1. Introduction

PWA'’s Vision

Customers are delighted with water quality and excellent services.

Responsibilities
® Produce and distribute quality water.
® Develop an efficient and effective water production and distribution system
by promote a customer-centered service.
® Develop an information technology system in support of PWA’s work
management.
® Develop the personnel so that they possess high potential in response to the

organization’s demand.
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Water Quality Control

What is Water Quality??

Physical Chemical

Physical parameters Toxic Pollutants

e.g., temp, pH, color,odour, acute and chronic

suspended solids

Non-toxic Pollutants

Synthetics
e.g., sediment,

Pesticides, antibiotics,
nutrients

industrial cpds, etc.

The quality of

the water resource

Biological Radio activity

Fish and benthic

invertebrate Alpha and Beta

communities

Algae and aquatic

plants



Water Quality Control

Safe Water

The definition of safe drinking water according to the World Health Organisation

Guidelines is “does not represent any significant risk to health over the lifetime of

consumption, including different sensitivities that may occur between life stages.”

Safe Water Characteristics

- Free of Pathogenic organisms

. Clear

- Tasteless and colorless

- Low in concentrations of toxic compounds

- No interaction with transmission pipes/fitting & storage containers



2.The purpose of water quality testing

® Monitoring water quality frequently and to apply the

information to manage and minimize hazards from water
source, water treatment system, water distribution system
to provide clean & safe water and design or develop

raw water , Water treatment system



2.1 The importance of water testing

® an increase in demand for water and water quality,
a lack of water supply and water quality deterioration

® water quality data that can be utilized must be kept for a long
period of time

® water quality data from surveys and analysis can be applied for
future use and for research and development

® accurate results will play a major role in effective water utility
management



Water Quality Control

2.2 Standards for surface water

Notification of the National Environmental Board, No. 8,(1994),

To control and maintain the
To conserve resources and
quality of water sources to be . .
the natural environment, with

regard to the health and

suitable for various uses

(Multi Purposes) and that the .
safety of human life and
standards are applicable to . .
animals in the water.
all these uses .



http://www.pcd.go.th/count/lawdl.cfm?FileName=3_14_water.pdf&BookName=กฎหมายเกี่ยวกับมลพิษทางน้ำ

Water Quality Control
Surface Water Quality Standards

Parameter? Units Standard Value for Class?
Classl Class2 Class3 Class4 Class5
1. Colour,Odour and Taste - n n’ n’ n’ -
2. Temperature c n n’ n’ n’ -
3. pH - n 5-9 5-9 5-9 -
4. Dissolved Oxygen (DO)% mg/ n 6.0 4.0 2.0 -
5. BOD (5 days, 20°C) mg/l n 15 20 4.0 -
6. Total Coliform Bacteria MPN100 L 1y 5,000 20,000 - -
7. Fecal Coliform Bateria MPN/100  n 1,000 4,000 - -
ml

8. NO, -N mg/l 5.0 -
9. NH, -N mgl 0.5 -
10.Phenols mg/L n 0.005 -
11.Copper (Cu) mg/l n 0.1 -
12.Nickle (Ni ) mg/l n 0.1 -
13.Manganese (Mn) mg/L n 1.0 -

14.Zinc (Zn) mg/l N 1.0 -



Water Quality Control

Surface Water Quality Standards

Parameter? Units Standard Value for Class®
Class1 Class2  Class3  Class4  Class5
15.Cadmium (Cd) mg/L n 0.005* -
0.05**

16.Chromium Hexavalent mg/| n 0.05 -
17.Lead (Pb) mg/L n 0.05 -
18.Total Mercury (Total Hg) mg/| n 0.002 -
19.Arsenic (As) mg/| n 0.01 -
20.Cyanide (Cyanide) mg/L n 0.005 -
21.Radioactivity Becqure n 0.1 -
- Alpha vt 1.0

- Beta

22.Total Organochlorine Pesticides mg/| n 0.05 -
23.DDT pg/L n 1.0 -
24 Alpha-BHC pg/l n 0.02 -
25.Dieldrin pg/L n 0.1 -
26.Aldrin pg/L n 0.1 -
27.Heptachlor & Heptachlorepoxide  pg/l n 0.2 -
28.Endrin pg/l n None -



Water Quality Control

Classification and Objectives

Classification Objectives/Condition and Beneficial Usage

Class 1 Extra clean fresh surface water resources used for :
(1) conservation ,not necessary to pass through water treatment process requires only
ordinary process for pathogenic destruction

(2) ecosystem conservation where basic organisms can breed naturally

Class 2  |Very clean fresh surface water resources used for :

(1) consumption which requires ordinary water treatment process before use
(2) aquatic organism of conservation

(3) fisheries

(4) recreation

Class 3 Medium clean fresh surface water resources used for :

(1) consumption, needs passing through an ordinary treatment process before using

(2) agriculture PWA water resources should be controlled in Class 3

Class 4 Fairly clean fresh surface water resources used for :
(1) consumption, requires special water treatment process before using
(2) industry

Class 5 [The sources which are not classified in class 1-4 and used for navigation.




Water Quality Control

2.3 Water Quality Control

PWA has 4 levels of water quality control

Accredited to Central Level :
SO/IEC1T7025 Water Quality Control Division
Regional Level :
10 Regional Offices LAB
Submitting to get | ]
ISO/IEC17025 ) Z ¥ )
Lab Cluster Level : Lab Cluster Level :
10 Lab Cluster (year2012) 10 Lab Cluster (year2013)

L L J

v v N
Accredited to PWA branch Offices Level :

ISO9001 . .
(3 PWA branch Offices ) 234 PWA branch Offices & 357 substations )

D =

PWA Branch Offices acts according to WSP from water sources, water treatment and water distribution
process in order to distribute safe and clean water



Water Quality Control

31 PWA’s labs across the country

% central laboratory

o - 1

10 labs (in 2016)

were responsible for
73 Waterworks
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Water Quality Control

3.3. Water Quality Control : PWA branch Offices Level

(Production Section)

In order to Control water treatment systems produce clean and safe
drinking water , PWA’waterworks is commmitted to monitoring , managing
and minimizing risks from water sources , water treatment process

according to WSP.

Surface Water Treatment Plant — Flow Diagram

|’
pe—

————
ok wash | -
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High lift Pump well \|

Intake Station

T

Chemical Feeding I
\

System




Water Quality Control

preliminaries and System Risk Assessment
Preparation

~ R

Feedback /review

i

Supporting WSP Management and Procedure

Water safety Plan




Water Quality Control

4.3.7 Water safety plans

In addition to testing of water quality, verification should include audits of WSPs
to demonstrate that the plans have been properly designed, are being implemented
correctly and are effective. Factors to consider include the following:

all significant hazards and hazardous events have been identified;
appropriate control measures have been included;

appropriate operational monitoring procedures have been established;
appropriate operational limits have been defined;

corrective actions have been identified;

appropriate verification monitoring procedures have been established.

Audits can be undertaken as part of internal or external reviews and may form
part of surveillance by independent authorities. Auditing can have both an assessment
and a compliance-checking function.




Surface Water Treatment Plant & Operation limit of water Quality

[E =t
e

Intake Station

Chemical Feeding
System

s

® After Filtration ® Tap water
pH 6.5-8.5 pH 6585
® Raw water ® After Chemical ® Before Filtration
Tur. <SNTU Tur<5NTU
pH 5-9.0 Feeding pH 65-85
Mn <0.1 mgl Mn <0.1 mg/l
Col. Odour pH 65-85 Tur <10 NTU
Rocobving Woll Water Treatrment Res.Cl 1.0-15mg./
1333 3333 =2£
& P a
ot Clear Well tank
moger
Sludee Lagoon
-— "
Elevated
ke High lift Pump well
PALLE DO, Ok
Tutidity, NesCl?
- -
®Distribution water
6253 ¥
i Distribution
Tur <3 NTU
M= <01 mpl Station
RezCl 0.2, m2 /1
Coliform . abzexce




Device of Water Quality testing of operating WTP

Colorimetry jartest pH&Chlorine tubidity




Water Quality Control

Sampling of DS for the microorganisms.
The Guidelines for Drinking-Water Quality, WHO 2011
Sample should be measured by Cl2, pH & Turbidity

People Sample/Year

5000 12

5000 to 100 000 12 Samples / 5 000 People

12 Samples/10 000 People
> 100 000 to 500 000 + 120 Samples

12 Samples/ 50 000 People
> 500 000 + 600 Samples

| test kit for testing Coliform Bacteria in WTP and DW

21



Information Systems

to manage the water quality of the PWA



1) Data Center

® PWA’s data center which is a web service records main variety of information

such as water quality treatment process, chemical dosages, electricity, water

users, water pressure, water meter installation, customers ’problems and our

recommendations

® For water Quality : PWA waterworks key in the water quality of raw water

Process water ,distribution water and the amount of chemicals. The Regional

office verify the data and import headquarter
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2) The laboratory information management system : LIMS

The computer system used to control the management information for analysis and

quality control performance. This traceability system is reliable, fast and can cooperate

with other systems.

«Currently our 31 PWA
use LIMS to improve our

Customer

2 -t —_— xﬁ ; .
:Z‘,. , a® T WV lab testing process and
Test and record .
help us achieve ISO

Assign work

- Retest

“ P IEC17025

Registration of

the water samples Retest

'nﬂﬂﬂu%'l *
Considering the results

\

A —
,—_\
Bz

" N w
h @ h - ‘3
Select report format

Print verify And inspection



2) The laboratory information management system :LIMS

LIMS Workflow
=
2
= Request Form
5 Login and Barcode Labels
2 > Send to Laboratory
= Printed
@
o
Reject Sample
b 4
e
)
=]
10
&
Preview and Approval
= ’_<>—‘ Automatic Manual
ﬁ Approved Retest I |
| rFy | -
\—y
| 3
h
wy
= ) Approval & Transfer It
5 End Print Select Template [*#pproved i e D T
S to EIS
(]
Retest T

*The process as the picture shown begins with customers who want to test samples e.g. water, chemicals,
filtering substances and pipes. Afterwards the system can be allowed to distribute work to our specific
workers and then, we test ,record the results. until report and print .

oIf we find that the results are incorrect, we will retest them.



2) The laboratory information management system :LIMS

» Can report warning signs before impairment and calibration and this

data can be saved and recorded over time

> Can be connected with other testing instruments and the results are

fast and free from errors from manual data entry

> Recording of the Reagent- Standard Preparation Stages

Warning the Reagents - Inventory and Cost for Management

amount of chemical remaining to automation

>Recording of Analysts Personal and Training Course and Schedule




[ PWA’s Telemetering : raw water monitoring station ﬂ

C[ An automatic system sending water data to PWA’s branches & headquarters J)

L : Main components :

Remote Terminal Unit ,Communication

,Master Station

\ J

To take a close watch on raw water sources.(both quality & quantity) used for

water production both during the normal condition and a crisis.

® To get data on water Quality , level & flow rate via PWA’s website

URL:http://tele-wrd.pwa.co.th , with systematic data storage & display.

® To evaluate a trend of change in the quality & Quantity of water so that the
water problem can be solved immediately at the site.



http://tele-wrd.pwa.co.th/

Water Quality Monitoring Systems

I. Monitoring with instrument ‘ ‘

2. Fish Monitoring
(Physical & Chemical)

(Toxicity)

g\\

Turbidity sensor
(0.001 = 4,000 NTU)

EC sensor
(200 = 2,000,000 uSicm )

S,

-y,

=

pH sansor

(pHO=14)

ORP sensor

( 22,000 millivolts )

DO sensor

(0=20mgl )

Evaluation the
|| toxicity of water
- Monitor the

hours with CCTV

movement of fish , 24

andawmniioun)

(Puntius gonionotus)

28




Raw Water Quality Monitoring Systems
(Continued)

Fish Monitoring (Toxicity)

- Fish aged 3 Months
- Body length less than 3 cm

1-11111 : DECD Guideline for the testing of chemicals “Fish , Acute Toxicity Test” (Adepted by the Council on 177 July 1992)

We use baby Java Barb fish or Silver barb

fish with aged less than 3 months as a

biological index

Evaluation the toxicity of
water

- Monitor the movement
of fish , 24 hours with
CCTV




Raw Water Quality Monitoring Systems

Fish Monitoring |

Dead toll of fish Water Quality

(%)

< 5 normal - Record the no. of dead fish

- Record water quality data ,24 hrs

5-10 Monitoring & - Record the no. of dead fish and
surveillance make a careful surveillance

> 10 Warning & - Record the no. of dead fish
surveillance - Collect sample water for analysis

and Warning to the operation

30
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30 stations across the country
(normally located in the area with problems of water quality)

Follow up data on water Quantity & quality from PWA’s raw water monitoring stations




PWA’s raw water monitoring station

Level and water quality data in real time.
—H@aunE ailAgu (real time)
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PWA’s raw water monitoring station

uNuFIENIUAISAIATANMENILINIEINSTEN st sz ¥ 6 waterworks at Chao Phraya river

dnin U IsU IR Iz
w16 mmbain

0.11 n5u/fos 0.09 n&u/dns 0 nSufdns 0.1 nfufdns 0.15 nSu/Sas
el e SRS e S 0.15 niufdns

[Exs

— "v - . —— — A Waterwork
N.li‘vl”i.li:l H.liﬁ't’.l’lﬁ-ll”i\’ ’H.'#IWYd\\I WA AW NAaWEm ww - Iiﬂlll.ﬁqlﬂ}‘!
AN VUSRS d‘lﬂd‘ﬁu’ adTvias dwwmna dhnalns HAATWTIN W ‘. 3

Z e N—— —_— —_— dnlyusmi > wan @nase
HIATIEIU
vaso 100 150 200 Km.
The graph shows the Chaopraya river water quality : Pathum-thanee Water Supply ,19 Jan. to Aug. 2015 -
1.25
At present
1 Max P
14 Aug. 2015
13 Sep 2015 06:00
0.75 06:00

[ 0.77 g/L

E ¢! 0.15 g/L

5

“Yiooos

0.25
0

k-] -] =] =] B -] B

& ) - &' S & &

v :b‘“ w > w v w
= a® * & a® o* o®
G Il ]
— sal |




4) PWA'’s Linking water quality : http://wgc-portal.pwa.co.th/

® Monitoring Raw water Station

® SCADA System (Supervisory Control and Data Acquisition)

is a system that compiles data from various sources and send the data to a control center for analysis
& processing by a computer while analytical result can be sent to control the perform of tools in the

systems, including displaying the perform status of those tool major component.

® PWA’s Automation tap water quality monitoring Tools

*Get the water sample from the production system through
analysis of water quality , continuously for 24 hours

* Key Parameters : pH ,turbidity , chlorine




5) Linking water quality& level data from Monitoring Station

with other organizations

neuAIUNLLE Ry
POLLGTOS CONTA DS es et

74

msus:=thdaunpiomna

Provincial Waterworks Authority

Pollution Control

Department

Hydro and Agro

Informatics Institute

Provincial Waterworks
Authority

PWA has a Plan to link its 30 monitoring stations with Pollution Control

Department and Hydro and Agro Informatics Institute for water conservation

and warning system for natural disaster.

35



Water Quality Control

Monitoring quality of water supply

Objective

Planning, monitoring water quality since the Intake water , in
the WTP and distribution systems and also the results are to
improve water quality to meet the standards.

Reporting of water quality test results are accurate and
precise

Enhance the credibility and public confidence in the quality
of tap water



5. Quality assurance and Quality Control | Water Qualty Contrl |

QA include two major concept, quality control (QC) and quality assessment (QA)
« Scope

— Sampling, carrying, storing of sample

— Test method include baseline, reference material and sample analysis

Environmental of laboratory

Performance of instruments and analysts

Cause of systematic errors

(m) O (W; ) «( Analyst

® Imperfection of ® Difference of
et . ® Error from test L skill
instrumen personal ski
® Don’t calibrat Process ® Carel f
on’t calibrate arelessness o
o ; . ® Misunderstanding st
peration miss analys
procedure Y
® Unsuitable ® Personal

® Unsuitable method
equipment preference



5. Quality assurance and Quality Control

® Sampling

® Sample Storage ® Preservation ® Test Method

Standard
Methods

For the Examination of
Water and Wastewater

"22ND EDITIO NS
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5 . Edited by
American Public Health Association® Eugene W. Rice
American Water Works Association® Rodger B. Baird
Water Environment Federation® Andrew D. Eaton
# 1 Lenore S. Clesceri

APHA,AWWA and WEF ;

| Standard Methods for the Examination of water

and Wastewater,22"¢ Edition,2012




5. Quality assurance and Quality Control

~

/¢ .
Sampllng . The water samples collected are representative

of the water and sufficient quantity to test. Including storage and delivery to the laboratory in

an appropriate way making the quality of the water no changed.

Bottled water samples

Type : Polyethylene, HDPE ,grass

- Considerations :

* The bottle of water may be contaminated with water.
| Cleaning the water bottle

© Some substances in the water adsorption on the walls inside the b Glass : chromic acid.

e Certain substances in water may react with the water bottle. Plastic bottles : HCL

i U

' il 1| .
Location - Water Type ... ' ‘W‘L‘ Preservation of water SampleS

=Y A

Sampling point : To prevent changes in the properties of water

Sampling Date/time wmwmmmssmmsssmesse samples while the quality has not been test

»Refrigeration ,the addition of chemicals

Preservation ... o

TeSt Parameter T R T P R

Collecting name




5. Quality assurance and Quality Control

Assessment of analyst

All analyst must pass certification process
before joining actual analysis

Confirm understanding of method, maintenance
and operation ability of instrument, and skillful of
analyst etc.

Training, if necessary

Assessment method

Join proficiency test
Quality assessment in laboratory
CRM analysis



Quality assurance and Quality Control (QA&QCQC)

® Appropriate quality assurance and analytical quality control procedures should be

implemented for all activities linked to the production of drinking-water quality data.
® These procedures will ensure that the data are fit for purpose—in other words, that
the results produced are of adequate accuracy. Fit for purpose, or adequate accuracy,
will be defined in the water quality monitoring programe, which will include

a statement about accuracy and precision of the data.

® Because of the wide range of substances, methods, equipment and accuracy
requirements likely to be involved in the monitoring of drinking-water, many detailed,
practical aspects of analytical quality control are concerned. These are beyond the
scope of this publication.

® QARQC are a part of requirements according with standard ISO/IEC 17025 : 2005,
General requirements for the competence of testing and calibration laboratories, which
provides a framework for the management and technical requirements in analytical

laboratories.
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