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3. Summary Current Issues and Contents to be studied

Course A
Subject Current issues Research Contents
< Institutional v Water Supply | - Learn the (financial and autonomous) autonomous self-
Governance Department  is one sufficient water utility management. Learn the
and section of city administrative structure and position of water supply utility

Organization
of water utility

government, that is, does
not have the independent
account nor independent
budget, or does not have
the concept of financial
autonomy.

between the central government and local/municipal
government (present status and its historical background)
and advantages

* For PPWSA: Since the establishment of PPWSA in 1959,
especially after the end of Khmer Rouge era, how the
institutional/organizational structure of water supply in
Phnom Penh has transformed. City of Phnom Penh
and/or Central government have been concerned the
management of water supply? How the autonomous
management has been kept?

- How the organization/structure/governance of PPWSA
has been stipulated in the Law historically since
established in 19597

- Who has had the authority on decision of water tariff
revision and annual budget since 1959 and how the
system has changed?

- How about deficit/profit of the water utility. Central
government/city government has been concerned it? Any
subsidy from government?

- How the autonomous management is implemented?
- How the autonomous management works/functions?

* Authority of personnel hire/reshuffle

* Authority of decision of big project

* Motivation to self-efforts of cut costs
- Are there any difference between PPWSA and other
local water supply utilities on the aspect of institutional
governance?

e Overall
activities as
water supply
utility

v" Organization is still under

structuring as a water
supply utility (no section

for  planning, water
treatment, commercial,
etc.)

* Learn mission and vision

* Learn organizational structure of water supply utility and
functions of sections/departments.

- How to decide the number of staff of each section
(procedures to increase staff number of a section), and
how to improve working efficiency.

* Learn activities of Commercial/Customer service section

activity of monitoring Pls.
No systematic

® Role and Management of water | - Learn function and activities of Planning section
function of supply works is not in | - Learn methods how to apply management cycle in water
planning planning manner. supply management such as planning, grasping
section operational performance by PI, improvement, revised
planning.
(Section research)
* Planning functions and activities of Planning Section
* Monitoring Pls system
» Kinds of reports prepared
» Kinds of Waterworks management plan/ Business plan
» Strategic planning process
® Learn Difficult to know current | - Learn good practice on how to utilize Pls for waterworks
practices  of waterworks without management and planning in short-, middle- and long-
waterworks accurate and reliable term.
management/ data * Learn on how PDCA cycle is carried out in waterworks
planning by Project planning tends to management/ planning
using Pls and be ad hoc and reactive - Learn lessons and remarks on Pl monitoring and PDCA
PDCA cycle YCDC has launched the cycle for waterworks management/ planning




Subject

Current issues

Research Contents

waterworks
management with PDCA
cycle

e Whole
structure  of
standards,
guidelines,
and manual,
SOPs.

Existing standards,
guidelines and manuals
are very limited in YCDC/

* Learn an overall legislation system relevant to waterworks
- Learn existing guideline and manuals and the main
contents by using PPWSA, particularly at the utility level

Myanmar - Learn relevant guidelines and manuals on design,
The quality of design, construction and inspection works, equipment and
construction and material standard.

inspection works will be

difficult to be

standardized.

(Section research)

- Development and enforcement process of Standard,
Guideline, Manual and SOP

- A complete list of Standards, Guidelines, Manuals and
SOPs

- Design works (standards, guideline and manuals)

= Construction and inspection works (standards, guideline
and manuals)

- Equipment and material (standards)

- Water quality standards and monitoring

e Actions  for

YCDC has many issues

* Learn good practices on major issues, especially planning

problem such as coverage ra_tio, for problem solving and leadership to implement.
solving NRW ratio, collection | - Learn discretion and delegation of power in organization
( such as ratio and safe water, and | . Learn how to develop leadership (problem solving
. has not found effective capacity)
leadership) clues to solve them yet. | . ppwSA (1990-): actions against illegal connection,
Delegation of power is pursading stakeholders into water tariff rise, initiavies for
not enough. improving water quality.
Course B
Subject Necessity Subject Contents
WSD is managed by | v* How to | - How PPWSA, as the listed company for
government make P/L Cambodia capital exchange market, is
accounting  system and B/S in regulated by law and regulations regarding
which included in the water accounting?
general account of utility
) i YCDC. % . ) . .
Financial v Financial situation of Maklng_ * How law/act stlpglate about making financial
Managemen water supply is not short/middl plans of water utility? _
t clear. Costs of water t6/|0r1g- -;—|ow tloI estimate  short/middle/long-term
i erm inancial plan?
(2.0 days) v ,S::?:ﬁllgéi not clea;nd financial - Capital expenditure/ income
equipments are not plan - Current expenditure/ income _
managed properly. * How capital investment project is decided?
- How to cope with the rapid expanding period
when heavy capital investment required
* What kind of financial crisis has experienced?
v" Planning Section | v* Planning - Duty and responsibility of Planning Section
needs to be functions - Main functions f the section
established and - Main activities of the section
Business v' Waterworks activities of | . Experiential view on why planning section is
plan of water management needs Plannlng necessary
. to be monitored by Section
supply utility Pls periodi
periodically o
(2.0 days) v Strategic  planning v Monitoring | - Key Pls .
process for Pls * Monitoring method and data collection
waterworks needs to * Analysis of key Pls
» Utilization of PlIs for the planning




be established with Strategic » Concept of strategic planning
targets based on Pls planning » Process for strategic planning, PDCA
A mid- and long-term - Consideration process for prioritizing activity
plan needs to be - Past lessons learnt
developed
Waterworks Waterwork | - Existing plans, contents
activities should be S * Process for developing the plan
done based on the managem + Coordination between the relevant sections
plans, reviewed and ent plan/ | . nterrelation between facility development,
modified Business finance, human resources etc.
Waterworks is plan » Utilization for utility management, review
managed in a
planned manner
Standards, Importanc * Overall structure/picture of existing standards,
guidelines and e of guidelines and manuals
manuals related to standards, | - Experiential view on why standards/ guidelines/
waterworks need to guideline manuals are necessary?
be developed and
Waterworks manuals
activities needs to be D .
carried out based on evelopm - Development process of standards, guidelines
standards, ent and manuals _
guidelines and process « Interrelation between the relevant sections for
manuals development .
The prepared * Interrelation between the central/  municipal
standards, gov. and PPWSA
guidelines and * Approval and revision
;nn%nuﬂnsizige Scagﬁg Design . Exis_ting standards/ guidelines/ manuals on
staffs works de5|gn works
Standard, Waterworks is (stan_galr_ds * Design process/ procedure
guidelines, managed based on én%u' elne :lF\)letwlorK dezlgn_
manuals the regulation, manuals) Ipe faying design
standards = Other facility design
(3 days) o e ) J ;
guidelines and Water meter and service pipe design
manuals * Remarks
+ On-site study
Constructi « Existing standards/ guidelines/ manuals on
on and construction and inspection works
inspection » Construction process/ procedure
works * Inspection process/ procedure
(standards | . Remarks
, guideline | . on-site study
and
manuals)
Equipment | - Existing standards for equipment and materials
and (pipe,pump, valve, water mater, etc.)
material - Remarks on development of specification
(standards | - On-site study (warehouse, manufacturing
) companies)
WSD had not set the Organizati - Whole organization structure and HRD related
official organization on and section
chart and their duties responsibil | - Duties and responsibilities of each section
Human and responsibilities. ities related to HRD
resource No section is
developmen designed for HR
¢ management nor
(2 days) development.
v" No HRD plan is set HRD plan - Detail contents of HRD plan

* Relation between business blan and HRD plan
* Procedures to make HRD plan




No trainig center,

v" Resource

* Role and organization of training center

specific budget. of HRD - Procedures to improve training
No system to materials/textbooks
develop training - System to bring up internal trainers
materials, capacity of » Library/information management for staff
trainers. reference
WSD has a little | v Training - PDCA cycles of training management
experience to managem + Steps to make training plan
manage training ent - Assessment of training achievement
course by - Staff record on training participation
themselves.
Training course is
launched by idea of
top management or
development
partners.
No official evaluation | v* Personnel - Detail system of personnel evaluation
is conducted. evaluation | - Responsibilities of each manager
 How to utilize the result of the evaluation
* Relation between evaluation and incentives
OJT is not actively | vv OJT - Any system to enhance OJT? (including

conducted in
workplace.

interview with some managers)
* Role of supervisors for OJT
* How to bringup OJT trainers?




Chapter (4) Study on PPWSA System

4.1 Institutional Governance
As PPWSA supplies water for the domestic, commercial and industrial usage of people in
Phnom Penh, the condition of rapidly changing supply conditions is outlined in the following table.

Content 1993 - Year 2013 - Year
water supply coverage area 20% 85%
Water Supply Period 10 hour/ day 24 hour/ day
Water Pressure 2 meters 25 meters

In order to develop the water supply system as now, PPWSA had to perform the operation with
infrastructures such as lawful maintainance works, foreign loan and support from local companies.
Before PPWSA could stand as a Self-Management organization, it was listed under the Ministry of
Interior. Phnom Penh government cabinet is under the Ministry of interior with only one director of
PPWSA under it. The director divides three departments as Internal Audit, Inspection Cabinet and
Project Office. As external help, government fundings from France Peace agreement in 1993, increasing
the water bills from the customers and getting grant and loan from UNDP, WB, ADB, Japan and France.

Regulatory in Cambodia

Government
| |
Ministry of Finance Ministry of Interior Ministry of ...........
Phnom Penh Governor

Cabinet

I I

Department Department
Public Work

Beside external helps, the association had managed to improve good leadership skills,
promoting capacities, task delegations, using carrot and stick system to employees, implementation of
new water supply system to operate successfully.

To be able to stand as a Self-Management association, PPWSA had to manage the balance
between service delivery and the price to the customers with laws and regulations and also standardize
the amount of water usage, water delivery time (water supply duration), water pressure, water quality,
water bill and service for poor class people. Those are the steps PPWSA has gone through. In addition,
PPWSA set the rules and regulations in district, township and region with contract system, submit the
report, auditing incentives and punishment.

NWRB (National Water Resources Board), LWUA (Local Water Utilities Administration),
LGUS (Local Government Units) and National Agencies (Industrial Zones, MUSS) are the
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organizations in Philipine related to water supply. Under these associations, PPWSA operate water
conveying/supply system in dirstrict, private, rural and industrialized zone.

PPWSA had administered as Self-Management assocaiton in 1996. Starting from 1997,
PPWSA is still carrying out further tasks as drafting rules and regulations, releasing the orders within
the organization, setting the daily objectives and goals. When charging the water usage bill to
customers, PPWSA set up fire distinguisher with Free of Charge. The following chart is PPWSA’s
organizational structure.

Organization Chart of PPWSA

(B(mrd ol l)ircclor‘

Deguty Genemal Drecear
1
S = =2
| ? | T
Cosmmeyctal

Planning & Project Production & Wates
Deparrment Supply Depactinent

Accmusting k Finance Admiin. & HR

PPWSA Case has Board of Director with seven members; one General Director, Deputy
General Director and Scretarait. It also has members of Internal Audit, Procurement Unit and Computer
Center. Seven Members Board of Director are each Directors from Ministry of interior, Ministry of
Finamce, Ministry of industry and one Shareholders and one General Director, elected representative
employee once in three years and one Independent Director selected from Shareholders.

4.2 Organization Structure of Water Utility

PPWSA is associated with the following six departments
@ Planning & Water Project Department
2 Production & Water Supply Department
3 Commercial Department
4) Accounting & Finance Department
(5) Admin & HR Department
(6) WATSAN Branch

Five main objectives of PPWSA water supply operation are;
Q) Sustainable Water Distribution
2 Drinkable Water Distribution
(3) To be able to distribute Water 24/7
4) Distribution with Sufficient Water Pressure
(5) Charge Water bills with reasonable price
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(1) Production & Water Supply Department

Production & Water Supply Department is associated with Production Office, Water
Distribution, Water Loss and Mechanical & Electrical Section. Water distribution, water loss control,
electrical and mechanical maintainance tasks have been done by Water Treatment Plants.

Production & Water
Supply Department

o Water Quality

Phum Prek
wIipP

Chroy Changwar
wrpP

Chamecar Morn
wre
Niroth
WP

Water Loss

Mechanical & Electrical

(2) Commercial Department

Commercial Department is associated with House Connection, Customer
Relation in nine districts, Takmao Branch. The department carries out the tasks such as Home water
conveying (house connection), rasing awareness of water distribution to public, handling complaints,
water pipeline conveying in districts and it is the largest one among six departments.

Commercial Department

House Connection

Russey Keo District

Customer Relations Saen Sokh District

Daun Penh District ‘—m
7 Makara District m
Chamkar Mon District
Tuol Kouk District m

(3) Planning & Water Project Department

Planning & Water Project Department is associated with Planning & Financing section,
Technical & Project section, Drawing and GIS section. For water supply, pre-target the budget plan and
implement the planned technical works to be done sophisticatedly, produce the drawing and
maintainance has been done in GIS section.
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Planning & Project
Department

Technical & Project

Drawing and GIS

|

(4) Accounting & Finance Department
Securities Exchange, Accounting and Finance Section are under Accounting & Finance
Department. It performs budget analysis, water billing process and balancing debit and credit.

Accounting & Finance
Department

Securities Exchange

Accounting

Finance

(5) Admin & HR Department
Admin & HR Department consist of Administration and Human Resource Section and manage
PPWSA employees, new recruitment process and also arrange training internationally and locally.

Admin. & HR
Department

Administration

= Human Resource

PPWSA organization uses both centralization and decentralization management system also can
balance the performance, responsibility, unity and delegation. Top Manger has to do decision making
and Lower- Level employee has to follow which is knowned as centralization. When Lower- Level
employee can make decisions, it is called decentralization. By using both management styles, PPWSA
perform the operation successfully.

4.3 Planning System
According to PPWSA organization structure, there have three sub departments under Planning
and Project Department:
I.  Planning and Financing Office
Il.  GIS Office
I1l.  Technical Office

4.3.1 Tasks of Planning and Project
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Tasks of Planning and Project department are:

(a) Annual investment and projects which are needed for running the operation are planned to
be able to accept by the Board of Director.

(b) Short term, medium term and long-term plans are planned.

(c) Indicators of income and expenditure, detail informations of water distribution operation
are collected.

(d) Management of foregin loan, budget and development plans

(e) Infrastructure of water distribution are set up. Investment pland and engineering plans are

checked.
(f) Managememt of Purchasing material for department, receiving support materials

4.3.2 Monitoring Performance Indicators
(a) After the Board has confirmed, Planning and Project Department define the tasks of yearly plan and
implementation of new action plan.
Objectives of Action Plans
» To monitor and evaluate development plans of PPWSA yearly plan.
» Perform the tasks by connecting department to department and implementation of
development plans.
» Monitoring the planned operations.
» Find out strengths and weaknesses of Annual plan to be able to predict the future plans.
(b) Data Collection Process
Planning and Project Department collect necessary data from planning stage to impletation
stage. It is carried out by dapartments and units uneder PPWSA supervision.

Data Collection Process in PPWSA

T T T —

and
"“"""t Project Yen Pipeline Installation Program
2 Production and Supply Jan Dec Water Production and Raw Material
Department Consumption
A . New Conn., Average Usage/Connection
3 Commercial Department Jan Dec (m3/month), A Tariff, NRW etc
4 Administration and Human ot Dec Up to date information of number PPWSA
Resource Department employee
5 Aoomﬁngnmd!’imne Jan Dec Profit and Expense Information
6 Water and Sanitation Service | Dec Transmission and Distribution Network
s] il. < C B +

(c) Planning using Pls

It can support to develop instructions of the implementation plans annually, quarterly and help
PPWSA tasks successfully. Planning and Statistic officer check and analysis collected Pls Data with
collaboration of other employess from different departments and also prepare and review short term
and long-term plans of PPWSA through results.

4.3.3 Strategic Planning
Planning is the main support of the whole PPWSA development in terms of concepts strategies,
policies and plans.
The following indicators are the obligation when PPWSA produce a strategic plan.
(a) Network Extension (km)
(b) Total number of connection in Ending period (conn.)
(c) Total Sold Volume (m?)
(d) Total Production (m®)
(e) Consumption / conn. / month (m®/mth/ c)
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(f) Average Tariff (riel / m®)
(@) NRW (%)

4.3.3.1 Method of Making Yearly Plan

(1) Specialiced Department
have to draw service area plan.in which designed toinvest and consider it the potential area.

Please see in annex 1

(2) Spedialised Department have to assign their team 1o carry out survey for new

customer

(4) Cosumption/conn./Manth (m?/mth/c)
{(3)New Customer(Conn.)

|l,g.-«‘r: ag)

(6) NRW (%)
(5) Total Sold Valume({ m™)

(7%)

(8) Average Tarit{(nel/m )

(7) Total Production{m"”)

{Eg. 1,025)

Please See in Annex |

s xe oxe (9) Water Revenue
Indicator Table ‘ ;

4.3.3.2 Method for Calculation of Main Indication

1. Respective department has to responsible for targeting and surverying location to be yearly

invested.

2. After selecting the Location, searching for the new Customers. At the end of the year, it
results new comers by the formula (Number of Customer in ending period + new customer).
Consumption / conn; / month by using Past years data are used.

4. After that, (Number of Customer in ending period x Consumption/conn;/month) total

number of Sold Volume (m®) is got.

Non-revenue water, NRW (%) can get from Past years data

Total Production (Total Sold Volume / Billing ratio) is calcutated from the Billing ratio

(100 input — NRW)

7. (Average Tariff) is calculated based on Past years data and get the datat of Water revenue
(Total Sold Volume x Average Tariff). So, the indicators are caluculated and draw the
following plan.

w

oo

Indicators Table for Next Year Plan
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ANNEX 1 INDICATORS TABLE

No. Descrioti Actual Actual Actual Actual Plan [Ex;aﬂnd inf Plan
2011 2012 2013 2014 2015 2015 2016
i fobepinepennecin 16,569 15,639 17,187 18,497 16. 16, 16,
{ comm,)
Total conmection in endmg period
2 oonn) 219,498 235 128 252 315 270,812 282 51 2872 302,
3 | Cosumption/conn/monthiM?) 39.54 40.5 42405 4278 43.45 43.45 42.7
4 |Average tariff(R / M) 1,001.01 1,009,006 1,017.25 1.020.00) 1,024 1,024 1022
5 ol production () 59766425 LIL127.811 123642600 134667497 146758400 146397923 153,162,441
& [Water sale revenue (Ricl} 59,867,189 112,139,478 125,778,913 137360847 150,280,602 150,024,802 156,532,015
7 [Total sold volumeM?) 106,854 368 119000233 133970423 146180920 157804600 159695230 166,480,914
8 NRW @) 6.66% 6.63% 7.71% 785% 7.00% §.33% 8.00%

Calculation shows plan for 2016 is to extend length of network in water distributin pipeline.
When Plan is set and confimed, Department need to do field research and collect data

4.3.4 Waterworks management plan (Business plan)
4.3.4.1 Existing plan and contents
PPWSA draws the business plan for at least 4 to 5 years ahead and it includes:

©CoNOTR~WNE

Introduction
Customer
Production

Investment Cost
Finance Principle

Expected Result in 2020, etc.

4.3.4.2 Process for Developing Plan
Based on the data from previous years, PPWSA plans for coming next four years.

Extension of Water Transmission Main
Extension of Water Distribution Main

Project Greater Phnom Penh Water Supply System Phase Il

Past data for current year (2015)

Description 2009 2010 2011 2612 2013 2014

1, Total production (M?) 90,105,521[100,048 942106 884.368119,020,233/133.970,4231 46,180,920
2. Total sold volume(M?) 84,754,045 94.197.104 99.766.425111,127.811(123.642,601[134.667.497
: —

b carnection. i1 180,84 202935 219498 235028 252319 270812
ending period {(conn,)

4. Water sale revenuc (Ricl) 99404 100059 1001.01 100909 101728 1,020
. Billing Ratio(%) 9406 9415 9334 9337 92.29 92.12
6. NRW(%) 5.94 5.85 6.66 6.63 771 7.88

(a) Extension of service area
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Supervisors from water distribution department supervised their members for surveying
customers in extension area. When choosing new Location, pirioritize the area which can benefit in
long term in terms of Socio-Economic.

The Five-Year Extension Plan 2016-2020

—  Pprdota ey tas o
dcappetaydy

et foreinge

Wanprs pen(rr gl rage ¥o—
Ivngd
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lgaery mowe

[

Igakers s

] et povwgage Wlisws

(b) Survey of new customer
After every Survey, new customers in planned area are found which is also managed by
authorities from repective departments.

Showing about number of new customers

Descrition 4 s Ma my g
New Customer 18,497 16,000 16,000 16,000 16,000
Total Number of Connection in
5 )
Ending Period(Conn.) 270,812 282,514 302,000 J1E, 000 334 0040

Graphic showing the increase of customers from year 2016 to 2018
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(c) Projection of Water Demand
When numbers of new customer are set, water usage calculations are projected.

Projection of Water Demand

Description 2014 2015 2016 2017 2018

| !
(\i:::]nbfr Ev—— 18,497 16,00d 16,000 16900 16,000
;::‘L;‘(’x'i"" T | sz 282,51({ | soz,ooro-:v 318,000: 334000
Cosumption/conn./month(M?) 42.78 43.45 42.76 43.00 42.80
.;vcmgc tarifl{R / M) ] 1,02_(; 1.02.; " 1,02;- 1,025‘” 1.02.;
Totl production (M?) | 134,667.49? 146.758,de 153.162.441” 159,660,003- 165,082,881‘
Water sale revenue (Ricl) 137360847 150280602 156532018 165260241 174.076.048.
Total sold volume(M?) 146180920 157804600 166480914 173,543,482 179.437.914
NRW (%) 788 700 800 8.00 8.00

(d) Extension of Water Treatment Plant Capacity
Buliding new WTP is needed to be able to fulfill the water demand result in 4™ projection year
of 5 projection year.
Extension of Water Treatment Plan Capacity

Water Treatment Plan Unit 2014 2015 2016 2017 2018
Phum Prek | M “/per day 150,000 150,000 | 150,000 150,000 150,000
Chamkar Mom | M “/per day | 20,000 20,000 20,000 20,000 20,000

anuny Changwar M ‘/per day 130000 130,000 : 130000 130000 130000
(li;:;‘hw:" Theiastn: Fian M */per day 130,000 130,000 | 130,000 260.000 260,000
Total | Mperday | 430,000 430,000 430,000 560,000 560,000

Base on annually collected Pl data from planning department, infrastructure needed for
forthcoming water supply operation is projected and planned.
By that system, Mission of Master Plans are complected successfully and Visions are achieved.

4.4 Human Resource Development

4.4.1 Responsibilities of HRD

The responsibilities of HRD are to successfully accomplish Vision and Mission of PPWSA.PPWSA
has six departments and the department heads are called Deputy Director General (DDG). The six
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departments will report to Director General and the Board of Directors is the highest stakeholder in the
departmental hierarchy. Under Admiration & Human Recourses Department of HRD, there are two
offices called Admin Office and HR office. The Admin Office embodies Security Section and HR
Development Section. The role and responsibilities of HRD is different from that of HRM. The HRM
is responsible for management of all employees’ Salary, OT, Bonus, Promotion, Retirement,
Recruitment and Punishment and the HRD is responsible for Training, OJT, Off JT and Self-Learning
in relation to the Training Center. There are 100 employees in Admin & HR Department including
Department heads, managers and many other position holders.

4.4.2 HRD Plan

HRD will conduct trainings every year starting from the first week of July to the end of August.
All the trainings are designed and planned according to the need of the participants from the six
departments as reported to the HR Section.Then the Training Need Analysis (Subject, OJT, Off JT,
Out-House, Trainer, Trainees, Equipment and Budget) is prepared according to the type of the training.
After finishing the Draft Plan, it is presented to the Training Committee and then the Final Draft Plan
is presented to the Director General for approval. Every year all employees are trained with 21 subjects
according to their positions and responsibilities.

For SOP Training, there are 1021 in-house trainees every year and 77 out-house trainees. There
are 21 Courses for in-house training and 17 Courses for out-house. PPWSA conducts about 45 trainings
every year. There are currently 44 instructors in PPWSA. After getting the approval, the details of the
trainings such as the type of the training, training period and the number of trainees are informed to the
respective departments by the end of September. And these departments will have to reply to the HRD
Section 3 days prior to the start of the training.

Photo records of PPWSA

58



4.4.3 Management of the trainings
The Training Center is essential in conducting trainings which is one of the duties of the HRD. The
Training Center of PPWSA was founded in 1996 and the training specialists from France were hired
during that time. And those trainers were paid 8 Dollars per hour as an incentive and to keep them
active. There were both SOP and Off-JT in the 21 subjects instructed in 2016 even though SOP was
instructed more. The total budget for the year was $, 32,330 (130 million Riel). There are 4 Trimesters
in the training schedule of 2017 and there will be 46 trainings for the whole year. There will be 1021
trainees for the In-house SOP trainings and 77 trainees for Outside. There 44 Trainers in PPWSA for
the In-house trainings. All the trainees will have to take Pre-test before the training and the Objective,
Organization, History, Regulators and Policies will be explained at the beginning of the trainings.

SOP trainings such as Pipe laying, Leak detection and repair, Distribution and Maintenance
are instructed to improve the skills and performance of the trainees in OJT. For Off-JT, SOP trainings
such as Computer, Software, management Skills, Network Designing, Treatment Process, and NRW
Management are instructed.

For Out Side Trainings, trainees are trained in Local institutes/ Universities such as English,
French, Auto Card, MBA, Labor Laws, HRM & D,TOT. For Overseas trainings, trainees are sent
abroad to participate in Seminars, Workshops, Trainings and M.Sc. courses. After the trainings are
conducted, the increase in performance of the trainees are monitored by the respective Sections. And
the increase of performance is reported as a feedback to the HR section by the respective Department
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Director. The outstanding trainees are awarded with Promotion, Salary and Incentives. About 90% of
PPWSA’s employees are given incentives by the end of every year.

Photo records of PPWSA

4.4.4 Employee Performance Determination System

The improvement of the employee performance is based on the success of the trainings. The
Trainers conducts Tests based on the understanding of the trainees concerning the Courses and how
much they appreciate these Courses. Then the Trainers evaluate and comment on the performance of
the trainees. These comments and evaluations are then reported back to the Training Committee. The
Training Center and the Training Committee continues monitoring the trained employees after the end
of the Training. After one week, the results are evaluated and the Trainer Feedback and the Trainees
results are sent to the Training Center.
After the first 3-month training, the Training Center and the Trainers will have a discussion about the
results. And then the Training Center will report back, to the Director General. After getting the
approval from the Director General, the Training Committee will share these results with the respective
departments as well as keep them as records. The evaluation levels are Grade A-(90-95), A" (96-100),
B* (80-89), B (60-79), B" (50-59), C (Under 50). The trainees usually get Grade A or above.

After getting the respective Grade, the employee will fill out a form which is submitted to the
Office Vice Manager and then to the Office Manager and then to the Vice Chief of Section and Chief
of Section. The Chief of Section will then submit it to the Director and the Director will in turn submit
it to the Director General with the comments after the checking the Staff Records. There are over 1000
employees in PPWSA and over 90% of them benefits from Promotion, Incentive, Bonus, OT by the
end of the year. The Staff Quality Assessment Program is founded in 2000.

4.4.5 Resources of HRD

HRD Department has 100 employees. According to HR Department policies, the Recruiting
Committee selects and recruits the new employees based on their background and qualification. After
six months of probationary period, they will become Permanent Employees. There are 3 steps of
Employment called Probation, Contractual and Permanent. HR Department remunerates Promotion,
Bonus, and Incentive to the employees based on their grade (Grade A, B, C). Each employee is given
duties and responsibilities and they are monitored closely to record if there is an increase in their
performance. More than 90% of the 100 employees in the HR Department receives benefits and
incentives and only few are punished.

Photo records of PPWSA
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4.4.6 Implementation of OJT

When implementing OJT, the duties and responsibilities of the employees are already separated and
defined so the trainee will just have to follow the standard procedures and perform daily routines.
Whenever there is a new employee or the transferred employee, the seniors will share information with
the juniors. For new recruits, they will be explained about the Internal Regulations, Policies, Duties and
Responsibilities. OJT is not a separate training itself but daily operations and routines so it’s more
effective if the employees perform these duties with absolute focus. Non-Training is similar to OJT in
effectiveness. Non-Training doesn’t have extra set of Policies like OJT. They are the day-to-day
operations of HRD so every new employee is given a Knowledge Sharing Session to give them an
understanding of how the daily routines work.

4.5 Corporate Accounting

(a) PPWSA’s Fiscal Year is started from 1% January to 31% December. PPWSA stood as a subsidiary of
France CEEI naming OFFICE NAME-CEEI (Compagine des Eauxet Electricite de L’indochine) in
1895. Between 1959 and 1970, it changed CEEI to PPWSA. From 1970 to 1979, there was no water
distribution team because of cilvil war but from 1979 to 1996, it named Govement Institution Phnom
Penh Water Supply Authority and used France Accounting Standard. On 19" December 1996, it uses
Local Standard and stand as Public Establishment having Economic Vocation.

Listed Public Enterprise had been changed on 18" April 2012 and being a part of CSX
(Cambodia Service Exchange) and used International Financial Reporting Standard (IFRS) and
International Accounting Standard (IAS) whichare usedin Independet Audit. In PPWSA they apply
both IFRS and IAS.

1. STATEMENT OF FINANCIAL POSITION
2. STATEMENT OF PROFIT OR LOSS AND COMPREHENSIVE INCOME
3. STATEMENT OF CHANGE IN EQUITY
4. STATEMENT OF CASH FLOWS
5. NOTE TO THE FINANCIALS STATEMENT

(b) Besides, they do pre-budgeting and Long-Term Planning. When preparing the long-term plan, they
also consider and predict uncertainty for coming 20 to 30 years. When doing Financial Statement,
PPWSA compare budget from years to years, and plan annually, and precdit water production volume
and sales. Best Case, Bad Case and Avg Case were used to calculate the demand.

(c) Group discussion of department heads on Business Plans and Master Plans to decide which kind of
service improvement will be implemented for the next 20 to 30 years based on the information 3 years
ago and the calculation of details and budget of the project by the department officials

(d) Annual Plan has been confirmed by Board before every year October 1% by covering profit and
loss, investment, taxation and expenditures and government funding and liabilities. After the Board
confirmed, wait the permission from Technical Guardianship Ministry Ministry of Economy and
Finance.
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4.6 Standard, Guideline, Manual and SOP
Master plan was updated in 2005 and drew from 2016 to 2030. Business plan is updated to every five
years from 2016 to 2020.

4.6.1 Standard ,Guideline , Manuals and SOPs

Standard -is a level of quality something used as a measure, norm,
or model in comparative evaluations .

Standardization -is the process of establishing standards.

Countless Standards are

1. Open Standard

2. International Standard

3. Technical Standard

4, Standard operation procedure

Open Standard -is a standard that is publicly available

International Standard -is standards suitable for worldwide use

Technical Standard -is an established norm or requirement technical systems
Standard operation procedure -is a step-by-step instruction to achieve
desired result

el A

SOPs means the process which follows the insturctions step-by-step to be able to get better
result. For example, when we drive a car, we have to follow these steps,
1. Unlock the car
2. Adjust your seat
3. Start the engine
4. Adjust the mirrors etc
The benefits of good SOPS are
Staff perform better
Tasks are done correctly
Tasks on time
Performed the same way and
5. Every time
A complete SOPS cycle has six steps.
1. Scope & Purpose
- Scope
- Existing or new?
- Why is it needed?
- What is the objective?
2. Audience & Authors
- Who is if for?
- Language skills
- Existing knowledge
- End user engagement
3. Format & Writing Style
- Pre-existing layout
- Flow charts
- Hierarchical steps
- Simple list
4. Test & Adjust
- Tested fully
- End user test and review
- Adjust
5. Distribute & Train
- SOP library
- Trageted distribution
- Ensure comprehension

el NS
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6. Review & Update
- Regular review
- Validation process
- Ensure feedback is considered

4.6.2 Design Section
Design Section has five departments.

1. Survey
2. GIS
3. Projection Design
4, Inspection the project
5. Planning
1. Survey - Site survey and Customer Survey for waterpipeline set up area.
2. GIS -KIS software from France has been bought to save the data. In GIS Customer

Information, Last time Modified, Contract Number, Contract Date, Water Deposit, Date of Water
Deposit, Meter Diameter, Meter Install Date, Meter Serial Number, Meter Type, Name, Address, Phone
Number etc Date are put.

3. Project Design- Planning
Design every year and drawing project design.
4. Inspection the project — The entire Project is checked and consulted by Inspect team.
5. Planning - Cost Design are calculated and drawn
Design activities
. Network Design
. Pipe laying Design
. Other facility Design
. Water meter and service pipe design

Fire Hydrant Design are leant with pictures. Design Drawings are described as follows.

Standard of Installation Water Meter For House Connection

Pt 1) »\ﬂx\

=
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rHowne Connection Standard

Types of pipeline which have been used in PPWSA are HDPE @(25,32,40,50) house connection from
Italy, Germany, Malaysia and Thailand DI @(63 to 225) for distribution and DI @(250 to 1600)
transmission from France[l KUBOTA and Japanese Company. Japan currency has increased so they
no longer imported Japanese quality. PPWSA used to use Chinese quality but it is occoured with many
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leakouts. In the pipe laying works, PPWSA pay purchase of the pipe with Loan money and for pipe
connection works, they use PPWSA budget

There has 42 DMA in 2015 and 120 DMA in 2015 and it project to be 42 DMA in 2017. PE
pipes are imported from Malaysia and mainly used PE @- (63,90,100) and PE & 80 is thicker than100.

Tender for Pipeline is both for private and government. Planning department is responsible for
tendering.

(1) Director general

(2) Vice director general

(3) MEF

(4) MIH

(5) Local Company

Those are the associations who responsible for tendering
HDPE @- (25,32,40,50) is mostly used in houseconnection. Water meter size is distinguished between
domestic and commercial. @- (10,15,20,25, 40) is for domestic and commercial is for @-
(80,100,150,200). @- (15,20) is usable for 4 to 5 people. HDPE pipline is set up with PPWSA standard.

If the customers want to apply water meter without owning the water pipe, they may have to
get it in the yearly plan. The main complaint is the pressure.

4.6.3 Pressure

2 bar distribution (29Psi)

4 or 5 bar transmissions (58Psi~72.5Psi)

3~4 bar (43Psi~58Psi) near plant

Sensors in flow meter are set up In District Metering Area (DMA) and data can be traced 24 hours
through server with KIS system. Sensor battery lasts four to five years. KIS software are used since last
year.

4.6.4 Fire Hydrant

Fire hydrants are set up according to Design Manual. Flow meters are set up in the pipe line
where Fire hydrant exists. The reason why folw meter are set up in fire hydrant is to know the water
usage in (m3). Customer ocassionally request to set up Fire hydrant in private compound and water
usage bills are collected which shows in Flow meter. If the customer wants to change the name, he
or she can do free of charge in PPWSA. Fines are collected if customer proceeds the day they have to
pay. Technican of PPWSA carried out water conveying process (water connection) with construction
department. When carrying out the task, Deputy Department and office manager and technican have to
sign. Record the detail pipeline drawing, material and length once the pipe is set up.

GIS is used for pipeline measuring. GIS is 5. In order to get Total station in level 3 points
have been marked from near pylon.

Levels of Air valve, washout, drainage, electrical line, cables are needed to mark in the drawing.
People near pipeline are asked Drainage and cables are asked from respective department. Design team
draws construction design new pipeline set up. Survey team responsible for estimating before new
pipeline set up. Number of customers, type of roads: concrete or asphalt and availability of cable have
been checked. Survey team sends the drawing design to France consultant after it has drawn drawing.
France consultant has been hired for water pipeline and treatment plan.

Pipe and building are set up from the drawing sent from Consultant. PPWSA carry out the tasks
instructed by consultant. Survey team is responsible for distribution and transmission Survey team has
members from 5-to or 30. When setting up water pipeline, PPWSA follows the design described in
project design. If it is found out different type, it has been reported. Extension tasks are needed to be
reported before carrying out. Also, it can use only materials which are checkedby PPWSA. PPWSA
inspection team and consultant department check while carrying out the tasks. After the tasks, it it
measured and recorded with total station
Pipe @ 400~1000 mm=triple air valve

@300mm =single air valve is used

Employees from PPWSA carried out water works, setting up water pipeline with PPWSA

standard.
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4.6.5 Customer service

Phnonpenh water supply authority has water converying system up to 289000 in 2015.
Recommandation letter of township administrator are needed when poor people want to apply the water
meter. And then employees of PPWSA from repective departments check the application form. The
customers get water conveying permission once they met the defined percentage in the form.

There have two types of water conveying permission in Aplication forms:

(1) Application for normal water conveying (connection)

(2) Application for lower class people/poor people.

Water bill charges are described in the table.

Type of Customer Quantity of Consumption In USD
Domestic -From Om?3to 07 m? 0.14
-From 08 m3 to 15 m? 0.19
-From 16 m3 to 50 m?3 0.25
-Over 50 m3 0.32
Administration Without Considering of quantity | 0.26
Commercial -From Om?3 to100 m3 0.24
-From 101 m3to 200 m3 0.29
-From 201 m3 to 500m3 0.34
-Over 500m3 0.36

If poor citizens want to apply water meter, they can exempt subsidy 30% to 100% according to
PPWSA data. Even if water meter application is 100% free of charge, no one can get free water bills.
Some residences which are donated by government, water permit is 100% exempt. Service
counter are opened for water bills. Remote areas which are far away from Customer Service Couters,
they can also do
(1) Bank Transfer
(2) Opening Service Counters near Airport
(3) Opening Counter near Water Tank

Customer Service Couter are opened now and DMA is carried out by Hand hill machine. Water
bills are charged once in two months. Customers who do not pay the water bills have been noticed once
in two weeks and also temporary water cut off. When collecting water bill in High-rise buildings, unlike
Myanmar, PPWSA charge by reding one big water meter as a whole with one water bill receipt.

Water Charges are collected straightaway in DMA area and US$ 15 is paid as fines.

If Water Meter has been moved, US$40 has been paid. US$25 is paid when the owner wants to
move from deep down to upper place. Requests should be sent to Project Department when the customer
wants to use water meter at above 40. If the customer has 12 years of water usage time, new water meter
was set up with free of charges by PPWSA. If Water Pipeline is under Concrete or Asphalt Road, request
for digging road should send to repective department. If employees from House Connection can read
more than 1000, they can benefit from numbers of meter they read.

4.6.6 Meter

Meter Sizes are 15mm, 20mm, 25mm, 40mm, 80mm, 100mm, 150mm, 200mm (15mm, 20mm,
25mm) Meter Size are set up at House Connection and (40mm, 80mm, 200mm, 150mm, 200mm) Meter
Size are set up in Commercial &Factory.

Meter Prices are 15mm = 403
20mm = 150%
25mm = 250%
40mm = 450% etc

Customers pay water bills to Phnompenh Water Supply Authority (PPWS)

4.6.7 NRW

Water supply operation had stopped before 1993 and it rehabilitated after 1993. Now it can
keep abreast to southeastasia country, Singapore’s water supply system. NRW was 72% in 1993 and
decrease to 8% now. Phnom Penth Water Losses in Phnom Penth was 72% before.
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To prevent the Real Losses, Old Transmition Pipes are changed since 1993. Pipe Replacement
takes place near Treatment Plant. Pipe Replacement has been carried out immediately in leakage areas.
Types of replaced pipes are (DI), Ductile Iron Pipes, High-density Poly Ethylene Pipes (HDPE). 24
hours checking has been divided to 3 work shifts for NWR.

According to Customers Survey, Total Population is 27623 and Service Population is 26681.
Most parts of the Phemnon Penh city use PPWSA water supply.

Meter all the connections with Class C

Meter all the connections with WM class C,

PE pipe

Water Meter "

. | Bijiegs |
| goee | | N -\ - |
A_G‘ U |

Connections and found out abundant Apperant Losses.

DMA are chosen by PPWSA Inspection Team in 2003 and also Illegal Connections are solved
by using rewarding system. DMA are increased up to 4 in 2006 with Incentive and Pentily system.

2007-5 DMA (Distract Metering Area)

2008-6 DMA (Distract Metering Area)

2012-7 DMA (Distract Metering Area)
PPWSA lawers summoned to court to resolve the Apparent Loss Improvement. 100% Connections
were metered in 1997.

Good Service

Customer- Oriented Service

Customer- Information

Take Care of Customer Complaint

On Site Customer Education

Service is delivered.

Starting from 1993, both PPWSA employees and City hall employees outreach to
ground level to collect customer servey data in three months and list water usage deamand with the
occurance in ground level. Bill collecting staffs who are cheating reading water meter from 1993 to
1994 have been counter checked by employees from NRW team.
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There have twelve groups of NRW and each group is associated with five employees. Leakage

team work three work shifts per day and they search for leakage every night from 11 pm to 4 am.
Minimum Night Flow is measured every night starting from 11 pm to 4 am. Three leakage teams have
been used when measuring. Minimum Night Flow should be measured continuously. Bicycling is a
good example of measuring MNF.
Both employee and customer are sued when PPWSA lawer found out illegal water conveying
(connection). If meter usage and the amount of received money is different, meter reader is sued in
DMA. If NRW team missed the water leakout, they had been warned. It is good to imform when
someone found of the theif and then the imformant has been awarded thirty percent of the money
calculated from the bill of period of time they illegally conveyed. Bonus is awarded when NRW can
lower NRW percentage. Most of the business in Cambodia process operations by using the system
rewards and vengeances.

4.7 PPP (private sector involvement in water supply management)

PPWSA water supply system has faced many challenges in the early 1993. Production capacity
was merely 60,000 m*/day and the delivery time is 10 hr/day with service pressure under and used old
aged waterpipe. NRW percentage is 72% higher according to JICA estimations because of illegal water
conveying per day.

The Organization had experienced in abundance of unqualified employees and lack of skillful
employees in every aspect with such weakness so that it had operated in Vicious Cycle.
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Service |

4.7.1 Revolution (Time to Change)

PPWSA used to be government funding organization and self management organization in
1996 as Phnom Penh Water Supply Authority. Development plans are performed with government
fundings, technical assistance from international organizations and Grant and Loans (UNDP, WB,
ADB, Japan and France)

PPWSA organization structure and management system have transparency.

4.7.2 Ability of a good leader
1. Leading as a good example (Lead by example)
2. Having fully responsibility and accountability (Take responsibility)
3. Setting objectives and goals and achieving those (Vision)
4. Interpersonal Skills and Public relatiton skills (A Plan)
5. Stimuting willingnees to work of underlings (Great communication skills)
6. Know how to develop other (Motivator)
7. Know how to develop other
8. Building trust peer to peer (Inspire confidence in other)
9. Honesty (Integrity)
10. Patience and wise enough (Can deal with chaos)

4.7.3 Human Asset

As Human Asset, PPWSA promotes the capacity of employees and officials from every
department.

When promoting employees’s capacity, including Government officials and other contractors,
they served according to their age with Doctoral Degree, Master Degree, Bachelor Degree (Engineer),
Associal Degree, Technical Staff, Staff with over- 10 yrs experiences in every department. In order to
get such qualified employees, HR department performed such development.

- Knowledge & Skill
- PPWSA performed the following tactics when promoting Discipline & Morale,
1. Employ new employees (New recruitment)
2. OJT (On Job Training)
3. Implement Network design, Treatment process, NRW management and all SOPs (Job
specific)
4. Upgrading (Language, Specific education at national and international universities,
Like MSc.)
PPWSA set new Operation procedures, draft and implement scheduled Annual Plan at the same
time, monitor and evaluate the plans. Continuously learning from the obstables makes PPWSA not to
commit the same mistake again.
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Training has been carried out steps by steps. PPWSA carefully carried out employees’
satisfaction by Promoting capacity of the employees, giving incentives, awarding trophy, awarding
bonus yearly.

Important indicators are set and data are collected for water distribution operation. Collected
data are utilize yearly for systematic development plans. Water distribution is performed effectively by
observing requirements in every aspect of the operations, using high-tech and evaluate WTP
requirement, intake and networks. At the same time, PPWSA speed up the lowering water loss
management systematically. Illegal water coveying was strongly objected by PPWSA laws and
regulations and learnt from PPWSA reformation Leader. PPWSA tried equipping Water meters in the
whole water conveying system. By the time in 2000, all are equipped. PPWSA NRW (%) is lowered
up to international standards

In realted to water quality control, PPWSA used WHO guidelines standards to perform
monitoring and maintaining tasks. In WTPs, water Chlorination system has been used as refinement
and supply Drinkable water to Phnom Penh citizens.

In order to gain Customer Satisfaction, Plublic Office Programs such as information desks,
handling complaints, round the clock respond to customer calls and publishing Facebook page and
Websites are technically arranged.

Besides the plan is implemented and performed monthly installments program for low income
family group. Although those customers cannot afford the money, they can utilize the purified drinking
water equally as other customers because of the installment program. So that the society gained the
benefits by utilizing purified drinking water and it helps people to develop their lifestyles.

The following are the main supports which give when PPWSA successfully operated the purified
drinking water system in its twenty-three years period of time.

(a) External support

e Government support (Self-Management/ autonomous system was granted)

e Technical assistance and grant from intenatonal organizations

(b) Deparmental Efficiency

e High work performances
Sustainable efforts
HR Development & Management
Motivations
Prioritization of Customer’s needs and wants
In conclusion, these are the main driven forces which are also needed in problem
solvings.

Drinking Water Supply by PPWSA
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Chapter 5

5.1 Organizational Management

Comparison (YCDC vs. PPWSA)

Characteristics and

No. | Current Situation of YCDC Practices in PPWSA Advantages
1. | Ministry Level Organization  under the Ministry of
Industry
Budget proposal has to be|ln PPWSA, Budget allocation is decided
submitted to Yangon Regional |by Board of Director and gets approval
2. |Government, and then to|from Ministry of Industry (MIE).
Parliament. Final approval is
decided by Parliament.
5.2 Organization Structure of Water Utility
No | Current situation of YCDC Practices in PPWSA Characteristics and Advantages
1 |In Engineering Department It has 7 members of BOD, 1
(Water & Sanitation), there is | General Director, 1 Deputy
one Chief Engineer, 3 Deputy | General Director, 1 Secretary, and
Chief Engineers and 7 Assistant | governs 3 sub-group, and 6
Chief Engineers and under divisions.
them, it has 7 Divisions.
5.3 Planning System
No Current Situation in YCDC Practices in PPSWA Characteristics and Advantages
Planning section is started to They have 3 divisions of Planning | Can implement the designed
establish in 2016 and under and Project Development and draft | projects in systematic way and
1 . . . >
which there are two sub sections. | year plan and review on meet the vision and operate the
implementation. work efficiently.
It’s required to monitor by using | They monitor and evaluate the Can improve the work capacity
Pls in Water Supply Works. performance and draft the plan and perform Development plans
2 using Pls in each department. successively/ continuously which
are necessary for Department.
It’s required to draft short-mid- | They draft 3 months, 6 months, 1 Becomes Sustainable
long term plans. year, 5 years, 10 years and 30 years | Development using PDCA Cycle
3 plan as Planning Strategy. They also | and clear to know the prior works.
review and revise all plans
according to the term/period of time.
Water supply system should be | Based on the Business, Plan, they Improving all sectors in equally
4 managed and supervised by manage business profit, customer’s | and mutual sharing of work.
setting detail plan. reliance, and the staff’s capacity
improvement.
54 Human Resource Development
No. Current situation of YCDC Practice in PPWSA Characteristics and Advantages
1. |-HRD section is partly -HRD section is responsible to -Create Plans and implement the

responsible to achieve the
mission and vision of YCDC.
-Responsibilities of each section
are not clear.

achieve the mission and vision of
PPWSA

-With the coordination of Corporate
Communication Department, HRD

plans.
- Strong link among each section.




section shares the responsibilities of
each section to the respective
sections.

2 |-No HRD plan from long term -Perform in organization level, - Make HRD plan in details
view. Department Individual level and including Organization needs,
Key Changes. Department needs and Individual
-Business plan and Business policy |needs
-HRD Meeting with Executives, - Make HRD Plan in accordance
Training Needs Analysis with Business Plan
- Can implement IDP (Individual
Development Plan).

3 |-No training center at EDWS. -Firstly design vision and Mission | -Training improvement
-Coming soon library at EDWS | -Training room and facilities -each staff improvement self-
-rich experience staff Library. learning.

- -Give training Coach system,trainer |-Too busy so try trainer.
fee,aboard training. -easily know staff
-Build to e-Library and use internal |self learning and information.
website.

4 |-Now we have training with -HRD Officer is monitoring training. | -Because of take feedback next
PDCA cycle. -About IDP to training training.

-Firstly more turnover WA staff |implementation -each staff need analysis.

to survey so training -Level of Assessments, Type of -Assessment of training
implementation. Assessments and Tools. achievement including advantage
-Training evaluation is the -used internet internal online.(SAP  |and disadvantage.

decided such as exam,site visit | system) -easily see training profile and
report,attend, obedient and record.

discussion.-Staff record keep

document.

5 |-No official system for personal |-Especially IDP plan -easily know each staff improves.
evaluation. implementation. -MWA's vision and mission
-Low awareness of mid-level -approve Responsibilities each implementation.
managers for HRD. section. -Good service.

-Give promotion -Do complete MWA Straggly target. | -staff try.
-Look Annual Report. -Look Annual Report.

6 |-Difficulties to promote OJT -senior staff to Junior staff -New staff know Responsibilities.
activities in each workplace. knowledge sharing. -OJT start Japan so continue.
-Not yet. -Sharing senior to Junior at -reduce cost.

-Not yet. Workplace.
-Do Non-class room training.
55 Corporate Accounting
No. Current situation of YCDC Practice in PPWSA Characteristics and Advantages
1 |Use Government Accounting System | In PPWSA, International If EDWS can apply suitable

and make the accounts in cash basi
And we don’t have/make P/L and

B/S. In order to make P/L and B/S,
we need Depreciation Account. In

order to make depreciation account,

we need Fixed Assets registration.
But in EDWS, Fixed asset
registration cannot be complied

¢. |Financial Reporting Standard
International Accounting
Standard
1-Statement of
Position
2-Statement of Profit &

Loss and Other Comprehensive

Income

Financial

systematically and there are no rules
and regulations for Depreciation Rate
and Useful life specified for EDWS
(especially for waterworks).

3-Statement of Change in Equity
4-Statement of Cash Flows
5-Make Notes to the Financial
Statement.

Always check and analyze the
difference of data on financial

Accounting Principles using in
PPWSA, it could make the
waterworks operation smooth and
make water tariff collection
easier.




situation and financial
performance, and regularly
report.

For expenditure, the in-charged
engineer calculates the budget
estimation and gets approval from
respective senior officer and finally
approved by CE. And then it is
submitted to Budget Department of
YCDC, and from Budget Department
to Mayor. After approving by Mayor,
it is proposed to Budget Department
of Yangon Regional Government.

PPWSA has to submit its
Financial plans according to the
International Financial
Reporting Standard and
International Accounting
Standard to the Board.

As PPWSA is Autonomy and it
has exact and clear
standards/regulations in all
aspects and levels, their work
load is effective and efficient, and
can implement the plans
systematically. And it can stand
as a successful water work.

Calculate and estimate the Capital
Income & Expenditure and current
Income & Expenditure for the future
by adjusting the capital income after
implementing huge projects such as
new water resource and new
treatment plant, with the capital
expenditure to implement those huge
projects of EDWS.

Set the objectives and strategies
exactly and analyze the
implementation of strategic
plans, and it is evaluated by
Executives whether it achieves
the goals and objectives.
Besides, in-charged persons
make more plans and also
monitor the implementation,
check whether the
implementation is in accordance
with the plan or not. If any
changes emerge during the plan
implementation, Long term Plan
is modified by comparing and
analyzing the results with the
previous year’s results/records.

In EDWS, in order to make the
financial Plans, the point to be
done is to calculate and estimate
the expenditure by analyzing the
estimated demand for the future.

Budget proposals of EDWS are
submitted to Budget Department of
Yangon Regional Government
through Budget Department of
YCDC. Budget Department (YRG)
analyzes the proposals and submits it
to Ministry of Finance. Ministry of
Finance submits it to Parliament and
Parliament allocates the budget for
all proposals. After approving the
budget allocations by Parliament,
Yangon Regional government shares
the budget according to the budget
allocation and proposals by
following financial law.

New projects which will be
added in 20 or 30 years Master
Plan and Business Plan are
prepared and discussed by all
respective sections/divisions
based on the data of previous
three years. Based on that,
budget is estimated and the
proposal is submitted.

As PPWSA is Autonomy,
decision making process for
Plans is quick and easy.

EDWS’s in-charged engineers can
submit budget proposal only for the
projects which are really need to be
implemented. If necessary, revised
estimated budget can be requested.

In PPWSA, always check the
income & expenditure and profit
& loss in Income Statement, to
know whether the revenue has
enough funds for the future, and
do the estimation. If necessary,
call for External Funding.

External Funding benefits to the
Utility.

As EDWS’s water tariff rate is very
low if compared with neighboring
countries and EDWS is not investing
in Lagunpyin WTP, the revenue and
expenditure does not balance and

In 1993, got revenue (1109381
Riels) from water selling and
faced with loss. In 2011, water
selling increased up to 80% and
got some amount of net profit.

Water is essential for daily life of
all beings and not for luxury. Can
increase revenue of Water Utility
by upgrading Water Utility
Facility and service.




Expenditure is much higher than
income.

5.6 Standard, Guideline, Manual and SOP (Construction &Inspection)
No Current situation of YCDC Practices in PPWSA Characteristics and Advantages

1 | Specific Regulation, Standard, They have set the useful Can define necessary Standard,
Guideline, Manual And SOPs are Standard, Guideline and Manual |and Guideline and SOPs for
necessary for department. for the organization so that the | Water Supply Work and facilities.

staff can know easily.

2 |We need a section which can repair | They have a section which can | Can use the standardize water
and maintain the facilities with check, repair and maintain the supply facilities in full term.
specific Standard, Guideline and facilities with ISO Standard.

Manual.

3 |Meter are installed in convinence Every connection has meter and | As the benefit, it can easily to
places. meter are also installed in front | read the meter in every

of the customer’s house in connections.
PPWSA boundary.

4 | We are planning to install the flow | They have flow meters in every | By installing the flow meter, it

meter in water inlet points. water inlet points and even in can easily to know the water
Fire Hydrant points, they install |capacity (m3) and calcualte NRW
flow meter rate.

5 |In Water Quality, we are trying to | Their Water Quality meets WHO | Can supply clean and drinkable
meet WHO Standard. Standard and it is drinkable. water to Customer and can reduce

Meter Damage.
6 | We have FOC (Free of Charge rate). | All are to pay water charges They can reduce Apparent losses
(even Temple, Pagoda) except quickly and can collect water
National Festival. charges fully.

7 | We are preparing to draft Design It is to send to Consult By drafting the thorough design

Criteria. Department to implement criteria, we can know who is in
Transmission Pipe Laying work. |which project.
For distribution pipe, PPWSA
drafts Design Criteria.

8 | Toimplement the work/project, the | They have Work proporsal By linking with Design, Drawing
township in charge has to draw/draft | division, Survey and Drawing and Estimate division, the work
Design, Drawing and Estimate and | Division and Estimate division |can be done easily and smoothly
submit it step by step to get and link up with each other and | by defining respective
approval. perform the work. responsibilities.

9 |When the work is implemented on | They start to cooperate with Being working/cooperating with
ground, we have to cooperate with | other organizations when it starts | other organizations, the design
other organizations (Road & Bridge |to draft Survey and Design. becomes the safest and suitable
Dept, YESC (YYangon Electricity one and the work doesn’t delay.
Supply Cooperation),

Communications).

10 | We are using artesian well because | They can supply the water Can protect the ground water loss
the projects to supply water sufficiently from Mekon River | and soil settlement.
sufficiently are ongoing process. by treating. They don’t use

artesian well.
11 |We start to do Pilot Area. In 2015, they have already By using DMA System, the
finished (118) DMA. management of water supply
system becomes more successful
and can reduce NRW.
12 | We have some diffuclties to find They store/keep Final Drawing | Having Final Drawing can

Leakage becacuse we don’t have
final drawing.

in Computer so that they can
easily to know locations/places

prevent NRW and can be reduced
NRW (Non Revenue Water).




of Leakage, Valve, Pipe Line, etc
at any time.

5.7 PPP (Private sector involvement in water supply management)
5.8 Action for Problem Solving
No. Current situation of YCDC Practice in PPWSA Characteristics and Advantages
1 |EDWS needs to solve the Build a strong relation with Can build trust and reliance
challenges of Coverage Ratio, customers for the interest of utility|between Customer and Utility
Collection Ratio, Safe water in Provider
urgent.
2 |Delegation of Power is limited Manageability of a leader isthe  |Manageability of a leader is the

especially for problem solving.

key of problem solving.

key of problem solving.




Chapter 6  Improvement Plan Proposal
6.1 Institutional Governance

1.  To practice Autonomy System.
2. For budget allocation, try to get the approval from respective ministry.

6.2 Organization Structure of Water Utility

According to the needs of Department, the following divisions and sections are reorganized as follow:

ESPErr—
A M i 6T

6.3 Planning System

To set short-long term plan to cover the vision after drafting the Master Plan.

To propose the Plans which are drafted by Planning Section (Study on various information regarding
performance indicators)

Setting KPI using collected Pls and drafts the Business Plan.

According to PDCA Cycle, draft Mid-term Plan and evaluate the current activities in every 6 months

To perform Capacity Development by the staffs who can do the Planning Section’s work in systematic
ways.

Based on our studies, we propose the facts mentioned above.

AN

ANANIN

6.4 Proposal for Improvement of EDWS

To achieve the mission and vision of EDWS, Human Recourse Development plays in the main role. New
staffs are the future image of EDWS. To train new staffs systematically is the most important.
Essential things to be done are as follow for HR development:
(1) Establishing Training Center
(2)  Organizing Trainers
(3)  Shaping effective Organization
(4) Clarify Duty Responsibilities
(5)  Supporting Training to New Staff
(6)  Supporting necessary trainings according to the level of Permanent Staff (junior level to senior level)
(7)  Monitoring the performance of New Staff and permanent Staff who have been supported trainings
(8)  Granting prizes to outstanding and qualifies staffs.
(9) Implementing TOT (Training of Trainer)



(10) Following PDCA (Plan, Do, Check, Action)

1) Establishing Training Center
Training Center is essential to provide trainings to all staffs in order to develop the capacity of the staffs
for the future of EDWS. Necessary Facilities and teaching material need to be fully equipped in the training center.

2 Organizing Trainers

Organizing Trainers is also the important matter. Respective trainers for each subject of New Staffs training
and specialized trainings should be organized in advance and should be trained if necessary. Experienced and
qualified senior staffs are the most suitable to be trainers and they should be motivated.

3 Shaping effective Organization
The organization structure should be effective and supportive for the development of Department.

(@) Clarify Duty and Responsibilities

Duty and Responsibility of each Department and section are simplified and job description of each staff is
clear in PPWSA. Each staff has to perform according to their job description and as directed. Based on their
performance, the staffs are praised with bonus, incentive, OT and Promotion at the end of year. | suggest praising
the staffs can make PPWSA as a successful Autonomous Water work.

(5) Supporting Training to New Staff
New staff trainings are required for all new staffs so that they can know the mission & vision of EDWS
understand the overall process and help to achieve the future image.

(6) Supporting necessary trainings Permanent Staff according to their level (junior level to senior level)

Not only New-Staff but also all permanent-staff according to their levels should be provided
specialized trainings based on their working background. Only if we can do so, capacity of staff and effectiveness
of work will be improved, and the goal of EDWS could be achieved.

@) Monitoring the performance of New Staff and permanent Staff who have been supported trainings
PPWSA provides its staffs trainings monthly and quarterly, and records the results of all training
participants. Even after the trainings, section heads and supervisors monitor the participants’ performance.

(8) Praising and granting and prizes to outstanding and qualifies staffs

Based on the performance of the staff, they should be dispatched short/long oversea trainings,
outside and in-house trainings, granted prizes, promotion, incentives, salary increase. That system can attract the
staffs to perform highly in the workplace, and it will lead to the effective performance of EDWS. Moreover, the
root of Human Resources will become firm strongly and the future image of EDWS will be achieved proudly.

9 Implementing TOT (Training of Trainer)

EDWS does not have specific Trainer. Experienced officers from each division/section perform as trainers
in EDWS. Appointing specific trainers or hiring outside trainers will be more effective for Human Resources
Development in EDWS. If necessary, should arrange to dispatch the trainers for TOT inside or outside of the
country.

(10)  Following PDCA (Plan, Do, Check, Action)

In achieving the mission of Department, PDCA Circle is very important. For example, to implement
training, firstly we have to make a PLAN (P) in details for the training. Then Do (D) the implementation of training
according to the plan. During the implementation, CHECK [C] the whole implementation process. Based on the
results from checking, Act (A) the best in the next plans. By following PDCA circle, it will reduce the weakness in
management, and will lead to complete the future image of EDWS.

As conclusion, ten points mentioned above are being applied in PPWSA since PPWSA until now. In
EDWS, if we can apply those in EDWS from now, we can accomplish the improvement plan, future image and
mission of EDWS quickly and effectively.

6.5 Proposal for Corporate Accounting
Things to be transformed in EDWS -

(D) To improve water quality
2 To increase water tariff rate



3 To extend water supply infrastructure

Concerning with Accounting System, PPWSA applies IFRS and IAS and to apply IFRS & IAS in EDWS,
it has to be learned first. OR accounting Standard in Myanmar should be updated. Procurement data of each division
should be kept in computer system. Fixed Assets registration, Useful Life setting and useful life calculation, Profit
& Loss Account should be set and made. Water Tariff rate should be revised. Some wards in Dala, South Dagon,
Shwe Pyi Thar, Hlaing Tharyar cannot be supplied water. If EDWS can arrange the installment payment system
(one year or one and half year) for non-affordable customers, the customers will rely on the water work and EDWS
will also gain the customers’ trust which is the power to stand longer.

6.7 PPP (Private sector involvement in water supply)

6.8 Proposal

0’0

» To impress the staffs that the achievement of EDWS depends on their performance and capability
To provide Leadership trainings (according to the staff levels)
» Organizing Problem Solving Team/Committee within the Department to analyze and solve the problems
and difficulties, and members will make working discussion monthly and report the findings and results to
upper level. Share suggestions of problem solving and, accept comments and appraisals for better problem
solving.
The proposals mentioned above should be introduced in EDWS as Action for Problem solving.
Only if we do so, we could lead to the virtuous cycle and achieve the goals of department.

e

A

0’0



Chapter 7 Executive Summary

In conclusion, EDWS should do the followings to improve the water supply works -

7.1 Customer Base

Keep the existing connection Data of Customers and New Customer Data systematically and separately
7.2 Installing meters for all connections

As Customer has to pay Flat Rate for their non-meter connection and the amount of water loss cannot be known,
every non-meter connections should be installed meters.

7.3 Transparency

Should announce the clear information for new connection application such as required documents, water tariff rate
table and calculation, payment system, rules to be obeyed by customers transparently to gain the customers’
satisfaction and it can be supportive to collect water tariff fully.

7.4 Revise Tariff Setting

It can be a Sustainable Water Utility by increasing the water tariff rate which recovers the cost.

7.5 NRW Reduction

Need to replace all Old Aged Pipes with new pipe. Fixing pipe burst as much as fast by using the right fixing tools.
Explore visible and Invisible Leakage.

7.6 DMA System

DMA system should essentially be used in installing new pipeline network to maintain the water pressure to be in
stable.

7.7 Planning

Make Business Plan by using Performance Indicator. Set and implement Short-term Plan and Mid-term Plan to
achieve the target of Master Plan. Analyze the performance of Department by using PDCA Cycle.

7.8 Human Resource

Trainings should be provided for the capacity improvement of staffs, and Incentives, Bonus and Penalties should
be arranged for motivation.

7.9 Subsidy, Loan, Grant and Technical Assistance

Water supply work can gradually be developed with the Technological Assistance and subsidy from Government
and International organizations.
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Chapter 3

Summary Current Issues and Contents to be studied

Course A
Subject Current issues Research Contents
® Institutional v’ Water ~ Supply | *Learn the (financial and autonomous) autonomous self-
Governance Department is  one | sufficient water utility management. Learn the
and section of city administrative structure and position of water supply utility

Organization
of water utility

government, that is, does
not have the independent
account nor independent
budget, or does not have
the concept of financial
autonomy.

between the central government and local/municipal
government (present status and its historical background)
and advantages

For MWA: Before establishing MWA in 1967 how the
water supply in Bangkok had implemented. How and why
the Law establish MWA in 196772

- How the organization/structure/governance of MWA has
been stipulated in the Law historically since 1967?

- Who has had the authority on decision of water tariff
revision and annual budget since 1967~.

- How about deficit/profit of the MWA. Central government
has been concerned it? Any subsidy from central
government?

- How the autonomous management is implemented?

- How the autonomous management works/functions?

* Authority of personnel hire/reshuffle
* Authority of decision of big project
* Motivation to self-efforts of cut costs

- Is there any difference between MWA and PWA on the

aspect of institutional governance?

activity of monitoring Pls.
No systematic
waterworks
management with PDCA
cycle

e Overall Organization is still under | - Learn mission and vision
activities  as structuring as a water | - Learn organizational structure of water supply utility and
water  supply supply utility (no section functions of sections/departments.
utility for  planning, Water | .| earn activities of Commercial/Customer service section
treatment, commercial,
etc.)
® Role and Management of water | - Learn function and activities of Planning section
function of supply works is not in | - Learn methods how to apply management cycle in water
planning planning manner. supply management such as planning, grasping
section operational performance by PI, improvement, revised
planning.
(Section research)
* Planning functions and activities of Planning Section
* Monitoring Pls system
» Kinds of reports prepared
+ Kinds of Waterworks management plan/ Business plan
+ Strategic planning process
® Learn Difficult to know current | - Learn good practice on how to utilize Pls for waterworks
practices  of waterworks without management and planning in short-, middle- and long-
waterworks accurate and reliable term.
management/ data * Learn on how PDCA cycle is carried out in waterworks
planning by Project planning tends to management/ planning
using Pls and be ad hoc and reactive » Learn lessons and remarks on Pl monitoring and PDCA
PDCA cycle YCDC has launched the |  cycle for waterworks management/ planning




Subject

Current issues

Research Contents

® HRD activities

A few training courses
specialized in  water
supply.

HRD is not planned.

No specific section being
in charge of HRD.

Few incentives
(financial/non financial)
OJT in each work place is
not active.

* HRD Plan responding to short-/mid-term business plan.

* Improving staff productivities

- Performance evaluation system and incentive to motivate.

+ Training activities and functions of training center.

- Importance of OJT, how to enhance OJT, and sharing
knowledge in each work place.(knowledge management)

- Procedures for recruitment with transparancy

- PPWSA: Back-up system (bringing up
generation)

the next

(Section research)

+ Organization and responsibilities of HRD section
* HRD plan

+ Training management

* Personnel evaluation system

* What resource of HRD

- How to implement OJT

e Corporate
accounting
system and

No corporate accounting
system is introduced and
no fixed asset ledger

< For PPWSA and MWA>
- Learn the importance of corporate accounting system for
management of water utility.

Fixed asset exist. - How the P/L, B/S and cash-flow works for the
management Financial situation is not management of water utility?
clear. - How the P/L, B/S and cash-flow works for
Fixed assets (Facilities setting/deciding water tariff and making
and equipments) are not short/middle/long-term financial plan?
managed properly. - What kind of law/act stipulated about the system of
corporate accounting for PPWSA/MWA? Is it different
from the accounting system for private company?
- Learn the importance of fixed asset accounting and “Asset
Management”.
- How fixed asset accounting is managed systematically
through whole divisions/sections of PPWSA/MWA?
- How “Asset Management” is implemented? How to
utilize fix asset accounting system for “Asset
Management”?
- What kind of depreciation method and depreciation rate
is applied for pipeline, meter, etc.?
- How much the dividing—line between capital expenditure
(purchase/construct  fixed assets) and current
expenditure (purchase of consuming goods/repair of
fixed assets)
(Section research)
* How to make P/L and B/S in water utility
- How to implement fixed asset accounting
* How to set/decide water tariff
* How to prepare short/middle/long-term financial plan
e Whole v Existing standards, | - Learn an overall legislation system relevant to waterworks
structure  of guidelines and manuals | - Learn existing guideline and manuals and the main
standards, are very limited in YCDC/ contents by using PPWSA, particularly at the utility level
guidelines, Myanmar - Learn relevant guidelines and manuals on design,
and  manual, The quality of design, | construction and inspection works, equipment and
SOPs. construction and material standard.
inspection works will be
difficult to be

standardized.

(Section research)

- Development and enforcement process of Standard,
Guideline, Manual and SOP

- A complete list of Standards, Guidelines, Manuals and
SOPs

- Design works (standards, guideline and manuals)

* Construction and inspection works (standards, guideline

5




Subject

Current issues

Research Contents

and manuals)

* Equipment and material (standards)
- Water quality standards and monitoring

e Utilization of | v

PPP
sector

(private

involvement in | v

water  supply
management)

All works are directly
managed by YCDC staff
members

Need big investments for
these 30-40 years and
need finance for them

- How about

< For PPWSA and MWA>

* Principle thinking/attitude for outsourcing and PPP
- Case study of outsourcing and PPP/ Experience of

outsourcing and PPP

- What types of outsourcing and PPP have PPWSA/MWA
introduced?

- Advantages, disadvantages and points to be take care

BOT for new water treatment plant

construction

- How about outsourcing contract or Performance Based

Contract for Non-Revenue-Water project.

* How about PPP on industry water supply.
- How about PPP on expanding project for peri-urban water

supply

- Without outsourcing or PPP, how PPWSA manage their

work? How is it possible?
< For MWA>

- Invite PWA staff as a lecturer to speak case study or

experience of PWA

® Actions for | v

problem
solving (such
as leadership)

YCDC has many issues
such as coverage ratio,
NRW ratio, collection
ratio and safe water, and
has not found effective
clues to solve them yet.

* PPWA  (1990%):

* Learn good practices on major issues, especially planning

for problem solving and leadership to implement.

- Learn discretion and delegation of power in organization
- Learn how to develop leadership (problem solving

capacity)

actions against illegal connection,

v' Delegation of power is pursading stakeholders into water tariff rise, initiatives for
not enough. improving water quality.

- MWA (1980’-): response to demand increase, persuading
stakeholders into water tariff rise, corporate approach to
utility management, securing clean and safe water source
(shifting from ground water to surface water).

Course B
Subject Necessity Subject Contents
Financial v WSD is managed by | v How to make P/L How law/act and standards of accounting
Managemen | government accounting | and B/S in water works for water utility’s financial accounting
t system which included | utility system
(5 days) in the general account How in-house guideline/manual works for
of YCDC. financial accounting system?
v Financial situation of - Accounting items for water utility, accounting
water supply is not ledger, accounting system
gf;r;iy gorf’;f’ Clc‘)afarwater - Budget and settlement of annual accounting
v Facilities and * How to make financial statements
equipments are not * What kinds of events occurred annually for
managed properly. budget and accounting process from start of the
financial year and end of it?
v How to How law/act and standards of accounting
implement fixed works for water utility’s fixed accounting system
asset accounting How in-house guideline/manual works for
fixed accounting system?
+ System of fixed asset ledger
» How fixed asset accounting is managed
systematically through whole divisions/sections
of MWA?




How “Asset Management” is implemented?
How to utilize fix asset accounting system for
“Asset Management”?

What kind of depreciation method and

depreciation rate is applied for pipeline, meter,
etc.?
* How much the dividing—line between capital
expenditure (purchase/construct fixed assets)
and current expenditure (purchase of
consuming goods/repair of fixed assets)

v Setting/deciding

History of revision of water tariff and water

water tariff tariff table
» Concept of each tariff revision and concept of
present tariff structure
* How to calculate water tariff costs (revenue
requirements)
- How to set tariff table? (customer category,
increasing block unit rates, etc)
- Decision process of tariff revision (Law and
regulation for process of tariff revision)
Compare with other utilities (electricity) on
tariff setting process
v Making + How law/act stipulate about making financial
short/middie/long- | plans of water utility?

term financial plan

How to estimateshort/middle/long-term
financial plan?
- Capital expenditure/ income
- Current expenditure/ income
+ How capital investment project is decided?
- How to cope with the rapid expanding period
when heavy capital investment required
- What kind of financial crisis has experienced?

Business
plan of
water supply
utility

(2 days)

v" A Planning Section
needs to be established
v Waterworks
management needs to
be monitored by PlIs
periodically

v/ Strategic planning
process for waterworks
needs to be established
with targets based on
Pls

v" A mid- and long-term
plan needs to be
developed

v Waterworks activities
should be done based
on the plans, reviewed
and modified

v' Waterworks s
managed in a planned
manner

v Planning
functions and
activities of
Planning Section

- Duty and responsibility of Planning Section

+ Main functions f the section

- Main activities of the section

-+ Experiential view on why planning section is
necessary

v Monitoring Pls

- Key PIs

* Monitoring method and data collection
* Analysis of key Pls

- Utilization of Pls for the planning

v’ Strategic  Concept of strategic planning

planning - Process for strategic planning, PDCA
- Consideration process for prioritizing activity
- Past lessons learnt

v Waterworks - Existing plans, contents

management plan/
Business plan

* Process for developing the plan

+ Coordination between the relevant sections

- Interrelation between facility development,
finance, human resources etc.

- Utilization for utility management, review

Standard,gu
idelines,
manuals
(3,5 days)

v Standards,
guidelines and manuals
related to waterworks
need to be developed

v’ Waterworks activities
needs to be carried out
based on standards,
guidelines and manuals
v The prepared

v’ Importance of

Overall  structure/picture of existing

standards, standards, guidelines and manuals

guideline and Experiential view on why standards/
?aguals guidelines/ manuals are necessary?

v’ Development Development process of standards,
process guidelines and manuals

A. B. * Interrelation between the relevant sections for

development




standards, guidelines
and manuals  are
shared and utilized by
the staffs

v' Waterworks s
managed based on the
regulation, standards,
guidelines and manuals
Person A: 3 days for
design.

Person B: 5 days for
construction and
inspection.

* Interrelation between the central/ municipal
gov. and PPWSA
* Approval and revision

v" Design works
(standards,
guideline and
manuals)

A.

Existing standards/ guidelines/ manuals on
design works
- Design process/ procedure
* Network design
* Pipe laying design
- Other facility design
+ Water meter and service pipe design
* Remarks
- On-site study

v' Construction and
inspection works
(standards,
guideline and
manuals)

B.

Existing standards/ guidelines/ manuals on
construction and inspection works
= Construction process/ procedure
- Inspection process/ procedure
- Remarks
= On-site study

v Equipment and
material
(standards)

B.

Existing standards for equipment and
materials (pipe,pump, valve, water mater, etc.)
- Remarks on development of specification

On-site study (warehouse, manufacturing
companies)

Human
resource
developmen
t

(3 days)

v" WSD had not set
the official organization
chart and their duties
and responsibilities.

v’ Organization and
responsibilities

Whole organization structure and HRD
related section

Duties and responsibilities of each section
related to HRD

v No section is v HRD plan - Detail contents of HRD plan
designed for HR Relation between business plan and HRD
management nor plan

development. - Procedures to make HRD plan

v" No HRD plan is set

v WSD has a little v Training + PDCA cycles of training management
expe_rlence to manage management . Steps to make training p|an
tLa|n|nglcours+e by - Assessment of training achievement
themselves. Training - Staff record on training participation
course is launched by

idea of top

management or

development partners.

v" No official v Personnel * Detail system of personnel evaluation
evaluation is evaluation - Responsibilities of each manager
conducted.

- How to utilize the result of the evaluation
- Relation between evaluation and incentives

v No trainig center,
specific budget.

No system to develop
training materials,
capacity of trainers.

v Resource of HRD

* Role and organization of training center
Procedures to improve training
materials/textbooks
+ System to bring up internal trainers
Library/information management for staff
reference

v' OJT is not actively
conducted in
workplace.

v oJT

Any system to enhance OJT? (including
interview with some managers)
* Role of supervisors for OJT
* How to bringup OJT Trainers?




4. Study of MWA System

4.1 Administration of the Organization
Cabinet Organization structure is according to the following table.

Cabinet
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Nmm
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Industrial
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Five ministries: Ministry of Home Affairs, Ministry of the Prime Minister, Ministry of Finance,
Ministry of Natural Resources, Ministry of Industry are included and MWA is under the administration
of Ministry of Home Affairs.
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This is the organization structure of MWA. Governor and MWA Audit Committee are under
the administration of Board of Director team consisting of the President and (11) external experts.
Internal Audit Office, Governor Office, Assistant Governor (Waterworks Academic Development),
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MWA Board of Director Office and (8) Deputy Governors are directly responsible to the Governor. The
branch office which is administrated by (18) Assistant Governors and the total number of (56) branch
offices are under the administration of Deputy Governors.

The objective is “To be the leading ASEAN water supply provider towards excellence in
corporate governance and social responsibilities”

There were the total number of (5339) staffs; (4246) permanent staffs and (1093) contract based
staffs in 2015. (2636.34) million Bahts for all staffs and the individual staff has 417 water connections.
The following tables are the rate of water tariffs defined by MWA from 1999 to present.

Volume Water Tariffs Volume Water Tariffs
lcum.) (baht/cu.m.) l[cum.) {baht/cu.m.)
0-30 8.50 0-10 9.50

(Not less than 90,00 Baht)

31-40 10.03 11-20 10.70
41-50 10.35 21-30 10.95
51-60 10.68 31-40 13.21
61-70 11.00 41-50 13.54
71-80 11.33 51-60 13.86
81-90 12.50 61-80 14.19
91-100 12.82 81-100 14.561
101-120 13.15 101-120 14.84
121-160 13.47 121-160 16.16
161-200 13.80 161-200 15.49
Over 200 14 .45 Over 200 156.81

Remarks
1. The above water tariffs do not include VAT
2. The average water tariff for bulk sale is as follows
* Residence: 10.50 baht/cu.m
* Others: 13.00 baht/cu.m

3. Since 1 June 2004, the MWA has included the raw water charge at the rate of 0.15 baht/cu.m. This amount of money is

remitted to Royal Irrigation Department




New Connection Tarifts (Flat Rate) and Meter Fee

Unit ; Baht

New Connection Fee 5,000 6,000 8,000 12,500 38,600 76,000 03,500 166600* 210,000 431,500

Deposit Fee 400 600 1,600 3,000 4,000 10,000 15,000 20,000 30,000 100,000
Meter Fee 25 40 60 80 300 400 500 800 1,100 3,500
Remarks
1. Additional fee for pipe Installation and equipment for the connection 20 meters away from the MWA main pipeline is as follows:*
Pipe Size (mm.) 20 25 40 50 100 150 200 300

Cost per meter (bant) 356 386 452 007 1,961 2,160 2.364 3,017

The above fees do not include VAT

Based on the previous statistics, the future water consumption of MWA is depending on the
economic condition and population within MWA'’s responsible area. According to the World Bank report,
Thailand’s economic growth of 1.8% in 2% is due to the development of export cargos in 2016.

Bangkok water supply development plan (9) among the key plans of MWA was earmarked to
implement from 2016 to 2022 and the expected cost will be (44870) million Bahts and the approval
from Cabinet is still in progress. The next plan (10) will be targeted towards the long-term water
distribution to the northern portion of the western part of the Chao Phraya river.

In order to promote the service sector, the reduction of NRW up to 20% in the distribution pipes,
increasing the water pressure to 10 meters will be able to perform by Customer Infromation System
(CI1S) through App MWA in 10S and android systems in 2017.

» The Manual on Governance, Risk Management and Compliance (GRC) was compiled and
distributed to all units as an operation guideline for the whole organization.

» The MWA has carried out a project to promote safety, occupational health and working
environment (SHE) at Bangkhen Water Treatment Plant, where the operation has run in accordance with
1ISO14001:2004 and OHSAS 18001:2007. In 2015, the plant undergone an 1SO14001 assessment by the
Management System Certification Institute (MASCI). The result showed that the 1S014001:2004
system was well maintained and there was no fault found.

*The MWA has raised awareness, communication and understanding of good corporate
governance. The MWA Corporate Governance Manual was reviewed and Corporate Governance
knowledge was constantly shared through various media to reach all 4 groups of stakeholders, that is,
staff members, contract laborers, partners, and customers/ public.

*Mechanism and measures have been established to develop the operation process in accordance
with the principle of good governance and anticorruption. KPIs and transparency criteria have been set

to be used as department’s KPIs.



To the successful operation of MWA, risk management is considered as the main fact. The
combination of the imposed policy and action plan, risk management, is against to internal/ external
risks. There is an effective control plan that aims the acceptable risk management within the
administration and the staff cultures.

According to risk management, stability of water production, water supply and water
distribution, services, human resources, finance, information technology and water safety plan were
mainly grown in 2015 fiscal year. Internal Control of MWA is the Corporte Internal Control Policy and
Principle Assignment from Internal Control Standards of the Regulation of State Audit Commission for
the Effective Control Plan. Internal Control has been established with administrative level All Internal
Control Committees that monitor to control the entire Internal Control System with appropriate
performances. The Internal Audit Office of MWA has been formed to report the full capacity of the risk
management and good governance.

The service performances of the branch offices.

Aegion | 474,41 431,081 14,004 442,966 396,478 5,471 340,948 6,702,729
Sukhumvit 84,46 116982 J,400 134 440 104.411 1.664 106,976 1, 80682657
Phra Khanong 11060 100,042 4,000 129 160 20410 2764 961067 2,100 non
Samut Prakan 261,97 170,067 6,822 179 075 197 664 1169 1008 807 2,640 004

Mugion 2 26,02 690,040 o221 420,900 086147 4474 $40.620 5,442,008
Phaya Thal 80.91 88,291 1,104 127117 85.638 17786 87 416 1,889.9156
Thung Maharmek: o100 72,094 6O BRoin o0 760 0747 a4.600 730,704
Mariurl 3541 70340 (4] 114 081 0o vee 1.038 w2 e aa7.100
Lut Phiue wr.s 150 508 2,808 108177 BE.814 o.e o420 2,407.680

Aegion 9 726,79 460,662 21,048 17,491 266,192 2,700 267,691 0,022,404
Prachachuen 77.07 110,768 2,590 79,004 54,004 oA o4.029 1,871,018
Bang Khen 8099 114,127 4,120 a5 b2.092 081 52 003 1,680 064
Min Bun a7 141,100 7,104 71,479 02700 0220 @0 000 2,001 624
Suvamabhum| 200.76 94,090 7204 101 086 ne7a 1228 07 096 2,060.014

Fimgion 4 519.60 BE7,279 16,000 445180 2o1.808 9.096 $500.949 7,4208.670
Bangkok Nol 111.76 191,782 2,064 104, 945 68495 2.488 70021 1,821.426
Taksin 114 57 150,041 8,000 121 100 LR R 2067 as.074 1,020 078
Phuw Clhuwoen 127.808 150,508 +.887 115 880 74808 L2688 77.478 1,688,000
Suktmwint 162,48 128,181 4,818 1085242 57 2os 188y o181 2,140,990

Hegion & 41313 877,342 16,669 202,603 164,034 1.861 166,896 6,600,123
Nonthatun a1.90 124 007 2,909 n4.60n aroan .00 60201 1,708.000
Burg Buw Thong 173.66 118,006 62eg 52 400 30403 0840 30748 1,841 587
Mahasawat 147 62 194,467 7,407 a6.610 A7.920 0601 A7 851 1,865 490

Crand Total 2,064.19 2,226,707 72,006 1,800,104 1,582,644 R®0.700 1,400,844 08,186.761

In setting up the businesses, MWA Board of Directors definitely follow the rules and regulations
of the good Governance Policy according to Clear Corporate Governance Policy, Corporate Governance
Principles and Guidelines for Sate Enterprise 2009 and the Stock Exchange of Thailand (SET) Corporate
Governance Principles which were defined in 2006.

1. The Rule of Law
MWA defines the fair activities according to the respective sectors with clean and fair rules
and principles.
The authority avoids any action which is suggested with double standard.
Meanwhile, the operations are certainly performed within the rules and time frame in order to avoid
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abuse of the authority.
MWA always values and respects the freedom, accuracy while processing the rules to reflect the current
situation.
2. Virtue
MWA not only makes the good activities to be typical but also encourages and supports the
individual development of the staffs to create the cooperative team avoiding the destructible activities
within the team together with righteousness, toleration and rules.
3. Transparency
MWA certainly performs the transparent administration system and processes in all fields
including the clean and transparent processes, audits and announcement of the simple, accurate and
correct information in time.
4. Participation
MWA offers and performs the consultation and cooperation to achieve the equal opportunities
for the staffs in allocation of work between employer and employee, decision-making and administration
management which are important in operation. Moreover, MWA cooperates in the provision of
information, recommendations, requesting the feedbacks from the staffs about the accounting issues and
project planning, implementation.
5. Accountability
MWA makes understand the right way to accomplish the duty, prioritize the important facts of
the responsibility, intently pay attention to problem-solving as well as willing to prepare in audit and
rating. This may reflect the accountability and responsibility of the operational impact.
6. Efficiency & Effectiveness
MWA complies with skilled and effective management system, optimism to the good results
of the organization, ability to compete with the quality of the products and services, responsibilities of
the environment and the team. Key performance indicators are prepared and the recognized organization
or persons manage the review.
Leadership and Vision
The skilled and effective policy for MWA can be obtained by considering the following
processes.
- Bangkok 9" Water Supply Project
- Papa Purified Drinking Water Project
- Water Safety Plan
- Thailand Water Supply Service Museum Project
- Law Amendment of the Metropolitan Waterworks Authority
- Construction of the canals and earth dams to prevent the flooding
- Improvement of the image of the public related service works and the organization
- Study and calculation of the water demand for high rise buildings
- Demand side management (DSM)



- Water loss management and water distribution system maintenance
- Access to water resources and improve the management

4.2 Structure of Water Supply Enterprise

There are 65 million people and 22 million households in Thailand. The water supply service is
carrying out with 4 water treatment plants, 14 pumping stations and 18 divisions. There are the total
number of 2.2 million connections within MWA'’s responsible area and 11.5 million people can be
received water supply.

The customers are divided into two types. The blue colored portion, R1, shows residences and
has 53 percentages. The factories, enterprises and government owned enterprises are regarded as R2 and

has 47 percentages.

& Fiscal year 2016

Number of Customers at Year End

= Residence (R1) ™ Business, State Enterprise, Gov't Agency and Others (R2)

Although R1 has 53 percentages of water consumers, the collected payment is less than R2.
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The sources are from Mae Klong and Chao Phraya River which begins at the confluence of the
four rivers; the Ping, Wang, Yom and Nan. The Chao Phraya Dam was constructed on the Chao Phraya
river. Then water conveying is carried out from Sam Lae Intake to Bang Khem Water Treat Plant by the
30 kilometers long earth canals. However, the water quality of the Chao Phraya river becomes not good,
the new water resources are finding out. Bumibol Dam was constructed on the Mae Klong river and the
water is conveying from Mae Klong Intake to Maha Sawat Water Treatment Plant by (107) kilometers
long earth canals. The water quality of Mae Klong river is still good so that it is continued using. The
water supply system of the water treatment plants of MWA are (4) million cubic meters per day from
Bang Khem Water Treatment Plant, (1.6) million cubic meters per day from Maha Sawat Water
Treatment Plant, (0.55) million cubic meters per day from Sam Sen Water Treatment Plant, (0.17)
million cubic meters per day from Thonburi Water Treatment Plant to MWA’s responsible districts;
Bangkok, Northaburi, Samutprakhan. The total length of the water distribution pipe is 33186 kilometers.
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In management sector, there are 4 sections defined for the long-term development which is so
called S-Link. They are Sustainability for stable growth, Stability for stable production and transmission
system, Sufficiency for sufficient quantity and quality of water supply, Sanitary for maintain water
quality and production process in accordance with international standards. S-Link is mainly defined
according to the water consumption. Without considering the demand, the long-term development can
not be available.

The 30-year Master Plan was prepared for the entire MWA. Now, the respective teams are
implementing the master plan in respective sector. As like the respective team builds the pumping station
according to the master plan, other teams also act as their master plan. The approval from the
government is required in order to approve and implement the master plan. The master plan is prepared
with the help of the experts from an international organization.

This is a project which was implemented phase by phase according to the master plan.

The First Bangkok Water Supply The Second Bangkok Water Supply
Improvement Project Improvement Project
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The Urgent Bangkhen Expansion Project
Improvement Project

The Third Bangkok Water Supply Project
Improvement Project
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The Forth Bangkok Water Supply Project
Improvement Project

The Fifth Bangkok Water Supply Project
Improvement Project
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The Sixth Bangkok Water Supply Project
Improvement Project

The Seventh Bangkok Water Supply Project
Improvement Project
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The Eighth Bangkok Water Supply Improvement Project
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Site seeing to Bang Khan Water Treatment Plant among (4) water treatment plants.
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Water Treatment Process
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MWA’s water treatment plants are operating with conventional water treatment process.
However, MWA is now finding out the new water resources due to the salt water intrusion, various
growth of water plants, water pollution in the Chao Phraya river.

Moreover, in order to promote the water quality of tap water, the policy of enhancing water
safety plan which includes defining MWA’s 4™ Strategic Plan (2017-2021) and enhancing the tap water
quality, capacity promoting Disinfection Process, reduction of turbidity is defined.

4.3 Planning System
There are (4) departments under Planning and Development Department of MWA. They are
Policy and Strategic Planning Department
Risk Management Department.
Monitoring and Evaluation Department
Business Development Department

ok~ D
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Policy and Strategic Planning Department
There are (3) divisions under this department.

(@) Investment Planning Division

(b) Strateging Planning Division

(c) Information System Management Division
The performances of these divisions were (3) master plans in MWA -
First Master Plan (1970 — 1990) 20 Year
Second Master Plan (1987 — 2017) 30 Year
Third Master Plan (2018 — 2048) 30 Year and the third master plan is revising. Based on that master
plan and the sustainable growth (S-Link) (Sustainability, Stability, Sufficiency & Sanitary) of MWA,
“The Ninth Water Supply Improvement Project (2016-2022)” was starting to implement from October
2016 and the project cost is 1200 million US$. This project is to find out the new water resources
preventing the water scarcity as the water quality of the Chao Phraya river becomes lower due to the
salt water intrusion and the aim of the project is to increase the production rate of Mahasawat Water
Treatment Plant to 800,000 Cu-m/day. Moreover, a pumping station and 500 kilometers long pipe (Trunk
Main + Distribution) will be extended. The projects up to 100 million bahts prepared by that division
can be allowed by Governor of MWA and the projects above 100 million bahts are required to request
the permission according to the following.

| Cabinet ’

N B

I Secertary ( Cabinet ) -

} NESDB (Nationad Economy & Sochl
»>

Developrment Board)

Ministry of Intesrios l > EE==—— AL S AN AT |

T —«[ Ministry of Fnance (MOF) ——————'

2 |
| Board Committoe ‘

!

' MWA Committee l

5 Year Strategic Plan Division is prepared based on the master plan and S-Link. MWA was
established in 1967 with Road Map, the 4" Issue of MWA Strategic Management Plan (2017-2021) was
being able to prepare. The main purpose of that plan is to be High Performance Organization (HPO).
The main requirement to be HPO is TQC Award which is Thailand Quality Class.

There are 6 sections in the procedure of the 4™ issue of MWA Strategic Management
Planning and

1. Stratgey Formulation

In analysis of organization context to get the data, it is divided into primary, secondary, internal and
external and interview with the executives from MWA as the internal, holding meetings with the
stakeholders as the external in primary and checking the finance, product and resources and collecting
the data as the internal and checking the economic, market and law and collecting the data as the external
in secondary.

1. Then, in Analysis of Organization status, these data are checked with
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- SWOT Analysis- (Strength, Weakness, Opporatunities, Threats)
- 7S Framework- (Structure, Systems, Style, Staff, Skills, Strategy, Shared Value)
- EP - Economic Profit
- PESTEL Analysis — (Policies, Economy, Social, Technology, Environment, Legal)
- 5 Forces
3. The mission, vision and values of MWA are performed policy analysis in Determination of
Organization Direction
4. In Strategy Development Step, strategy plan development is decided by TOWS Matrix and EP
Driver. If there is a difficulty to meet the target of the strategic plan, the risk management plan has
been prepared and it is divided into -
1. Strategic Risk.
2. Operational Risk.
3. Financial Risk.
4. Conpliance Risk
5. In carrying out the Strategy Implementation & Evaluation, the strategy implementation is
divided into corporate strategic objective, KPIs, target, project, responsible unit based on the
strategy map.
6. In Operation Plan Preparation level, the project, activity, KPIs, target, timeline, methodology,
responsible unit, budget are considered in preparing the yearly action plans.

7. In Strategy Evaluation level, Performance Monitoring and Evaluation and Action Plan’s Internal
Control (Risk Management Division) do the checking according to Plan, Do, Check, Action Cycle.
Moreover, the vision, mission, values are defined to implement the 4™ Issue of MWA’s Strategic
Management Plan (2017-2021) and measuring and implementing with vision KPIs, mission KPIs are
also successfully performed. The strategic plan is upgraded in every five years and the data collection
for that plan is done by holding the interview according to the respective level, meetings and workshops
and it takes about a year. The report system of this department is that all the divisions in Planning
Department has to report together in every month. Moreover, they also have to answer the questions

from MOI (Ministry of Interria) and the report system is according to the following figure.

i i—

' Deputy Governor I

_t

1

Assistant  Governor

I

Head Of Department

I

Head Of Division Directoe

i
Staff
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Information System Management Division

The websites are separately described as websites for the customers and for MWA staffs. These
websites separately describe the data focusing, GIS (General Information System), CIS (Customer
Information System), Financial Statistics, etc.

The data focus for the current fiscal year shows the project target, monthly performance, the
accomplished work in numeric value, percentage and graphs. Moreover, it also shows a comparison
between the previous year’s completed work and that of this year.

The general statistics, customer statistics and financial statistics are also described according to
the above as in numeric value, percentage, graphs and the data are put for at least (3) years.

Risk Management Department
There are 3 divisions in this Department.
1. Risk Management Business Division.
2. Operational Risk Management Division.
3. Internal Control System Coordinating Division

Duty of Risk Management Department

- To enchance the process for both of risk management and internal control into the overall
organization.

- Toarrange workshop for risk identification and risk assessment of MWA.

- To increase awareness and knowledge regarding risk management among senior manager
and employees.

- To report progress in risk management and internal control activities to senior manager
(Risk Management Committee and Board of Directors for approval)

- To coordinate with other sections for maintain internal control and mitigate risk in
organization.

ERM (Enterprise Risk Management) and COSO (Committee of Sponsoring Organization of the
Threadway Committee) Framework
The following factors are considered as the Key Component of Effective.
- Internal Environment
- Obijective Sharing
- Event Identification
- Risk assessment
- Risk Response
- Control Activities
- Information & Communication
- Monitoring

14



Risk Management Process of MWA

- Objective Setting

- Event Identification (benefit available or not)

- Risk Assessment (the top level of MWA makes decision as it is an important section)

- Risk Response

- Control Activities (Management Prepare Plan)

- Monitoring (Key Risk Monitoring). The information and communication of all these steps

are connected and planned to upgrade if necessary.
The following risk are found related to the Risk Management and Strategic Planning

Environment Risk (eg. Climate Change, Change in Technology)

Business Risk (eg. Water Quantity, Water Quality, Water loss)

Gold & Operational Risk (eg. Stability of Raw Water, Production and Distribution)

Resource Risk (eg. Lack of Knowledge and skill to get through the ASEAN, Availability of
human resource to support the changing of strategic, Financial Costs do not meet the target, Information
do not support the strategic decision.)

Project/ Plan Risk

Integrated Risk Management & Internal Control

In Sub-Process Objective, Process Objective and Division Objective Levels, ORC
(O=0bijective, R=Risk, C=Control) system is done internal control by the Risk Management Department
and Control Self Assessment Department.

In Corporate Obijective, Vision and Mission Objective Levels, the control is done as the

enterprise risk management.
As KRI (Key Risk Indicator),

- Water Loss

- Pressure

- Turbidity

- Quantity

- Quality

- Water Flow

- Raw Water Flow

- Financial

- Operation Cost and Sale are defined.

Business Continuity Management

In MWA’s water supply system, there are two sections as residence and business, state
enterprise, government agency and others and the business continuity plan was prepared to avoid the
difficulties in water supply for the economic businesses as the main income is from business, state
enterprise, government agency and others. In preparing the business continuity plan, the potential threats
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to MWA are divided into two portions and they are -

Natural Disaster (eg. flood, drought) and

Man Made Disaster (eg. power outage, contaminated raw water by chemicals, chlorine Leak,
pump damage, reservoir damage, transformer explosion, IT disruption, supply chain interruption)
The key concept of the business continuity management is to Reduce the negative impact and Speeds
Recovery and there are (4) steps in operational level. They are -

1. Protection & Prepare

2. Emergency Response Plan

3. Business Continuity Plan (BCP)

4. Recovery Plan
The emergency response plan is prepared by construction of the flood walls as the protection, clarifier
tank to withstand the earthquakes as the preparation to prevent the oil or gasoline accidentally leakage
at raw water canal in raw water system, chlorine leakage at WTP, power shortage at substation in water
transmission and distribution system, water diversion in distribution networks due to power shortages
at pumping station.
The customer information system and enterprise resource planning, SCADA sytem and call centers are
trained and opened as the business continuity plan.
In preparation sector,
Management Policy - the pretraining and explanation of the emergency conditions to the staffs
Water Production and Distribution Management - the preparation of the business continuity plan,
prestorage of the chemicals, improving the raw water quality, analysis of the scenario and cooperation
with other agencies.
Prevention (To Protect Infrastructure) - monitoring the raw water quality of the dam by the risk board
committee, organizing the appointed committees and cooperating with other associations and protecting
the raw water system, plant system, transmission and distribution system and improving the raw water
quality. Moreover, works to support sheet pie at water gate, accelerate the drainage of water into drainage
canals, provide chemicals for treatment to water supply and prepare data information for the decision to
flooding are also carried out as the support system.

Recovery Plan - rebuilt of broken dike, draining excess water operation, water level monitoring,
improve the raw water and process water as the water quality improvement, notify the water supply
situation as the public warning, define the safe and unsafe zone.

Water Safety Plan

MWA complies with WHO’s 2011 Guidelines for Drinking Water Quality 4™ Edition.
According to 2004 WHO’s guidelines, water safety plan is the most effective means of consistented
ensuring the safety of a drinking water supply and aims to be clean in every step from catchment area
to the consumer. The following (3) facts are required to prepare the water safety plan.

Identifying hazardous event and assessing their risks from Catchment to Customer.
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Prioritising risk and then focusing on the highest risks.

Providing a tool to manage the risks, using barriers to stop contamination of water.

The process of the water safety plan is -

Prevent the sources from contamination.

Remove or reduce contamination by treatment.

Prevent re-contamination in distribution and handling

MWA's WSP ORGANIZATION STRUCTURE

Chairman ; Governor

Committee: Deputy governor

MWA's WSP Steering Committee

¥

Audit Committee

MWA's WSP Working Group

WS5P Team

F'y

Secretary : Asst. governor

(Planning and Development

Secretary : Deputy governor

(Planning and Development

Supporting

Water Source

Water Treatment

Distribution

Service

Leader : Assistant Governar

Member of MWA's WSP
working group

Example of Risk & Improvement/ Upgrade Plan

Risk Activity (Project) Remark
Contamination of flood water into raw Construction of dike along canals Completed
water canals
High turbidity of raw water in raining Installation of chemical .
pretreatment system (alum, On going
season .
permanganate, lime)
Sudden change of water quality Improv_ement O.f re_al time water Completed
quality monitoring system
Power failure to disinfection unit Construction of dual power source On going
Low Chlorine residual (residual chlorine Mid-way chlorination Completed
<0.2mg/l) in distribution system (re-chlorination) P
Slime deposit in distribution system Improvement of pipeline cleaning Planning
Deterioration of pipeline in distribution Improvement of pipeline .
On going
system replacement plan
Incorrect use of household water purifier
re-growth of gems in household storage Consumer education program In process

tank.
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Implementation of Water Safety Plan
Improvement tap water quality.

Increase the efficiency of disinfection process
Tap water turidity 0.9 NTU>0.5 NTU

Monitoring and Evaluation Department
There are (3) divisions under this department.
1. Organizational Performance Appraisal Division
2. Performance Monitoring Division
3. Performance Criteria Development Division
(4) Major types of KPIs
1. KPIs for Vision
2. KPIs for Strategic Objective and Action Plans.
3. KPIs for Corporate Level
4. KPIs for Process/In Process

MWA’s Performance Measurement System

1. Identifying Key Performance Indicators.

2. Negotiating and Cascading KPIs

3. Communicating KPIs

4. Monitoring and Collecting Performance.

5. Analyzing and Evaluating Performance

6. Reviewing and Improving Performance.
In identifying the key performance indicators, the criteria are defined on the reflecting the corporate
golds and impacting the services/ product.
The criteria are defined by SMART.

S = Specific

M= Measureable

A= Attainable

R= Relevent

T=Time Based
2. The Monitoring and Evaluation Department evaluates negotiating and cascading KPIs with
performance management system. As the top down approach, the evaluation is steps by steps from
corporate level, economic value management (EVM) center level, unit level and finally to individual
level. In unit level and individual level performance evaluation, the performance based is defined as 80,
competency based as 20 and the competency based is handled by Human Resource Department. In
performance based, the evaluation is redivided into team work KPIs (30) and unit/ individual KPIs (70).
Monitoring and evaluation of KPIs are,

Corpotate KPIs by Corporate Performance Management (CPM) System
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Action Plan KPlIs by E- Project System and
Unit/Individual KPIs by Coach System

Organizational Performance Appraisal Division
That division monitors the corporate KPIs and the state enterprise performance appraisal is
handled by the Ministry of Finance and State Enterprise Policy Office (SEPO).
Jobs and Responsibilities
1. ldentifying and negotiating annual organizational KPIs with SEPO.
2. Monthly monitoring, collecting and analyzing corporate performance results and prepare
performance report to sumit the Management, the MWA Improvement Subcommittee and the
Board of Directors on monthly basis and to State Enterprise Policy Office twice a year.

3.
Example of MWA’s Corprate KPIs
Category MWA’s Corporate KPIs

Product & Service Quality of Water (Physical, Chemical, Biological)

Water Pressure Management
Customer Focused The Survey Result of Customer Satisfaction
Finance and Market EBITDA Margin

Capital Budget Management Capability
Workforce-Focused The Survey Result of Workforce Satisfaction
Work Process Effectiveness Water Loss Management Efficiency

Water Supply Interruption (Plan, Unplan)
Leadership Demand Side Management

Integrity and Transparency Assessment (ITA) Score

The KPIs results are rated according to the grading criteria (eg. 1, 2, 3, 4, 5) and SEPO makes the
negotiation for KPIs and target.

Corporate Performance Management (CPM KPIs System)

The organizational overview and the monitoring and evaluation of KPIs results whether they
meet the target in bar graph format or excel sheet are required to submit to the Board of Directors as the
monthly report and State Enterprise Policy Office (SEPO) as the semi-annual report and annual report.
The report system is according to the following figure.

Semi-Annual {or) Annual Reporl Syslem

Stake Enterprise Policy Office |

X

Board of Direclor

Ex=rutive |

Staff
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Monthly Report System

Board of Director

Executive

Staff

Performance Monitoring Division

Jobs and Responsibilities

1. Monthly monitoring and collecting operational results according to the Annual Action Plan

from responsible departments/ working groups.

2. Analyzing and reporting major operational performance to sumit to the Management, the MWA

Improvement Subcommittee and Board of Directors on a quarterly basis and the State Enterprise

Policy Office twice a year.

3. Improving monitoring process and employing IT systems to collect operational results.

Performance Monitoring Process

The process is by E — Project System. The procedure is

Input the data relating to the annual action plan to the computer by Policy and Strategy
Department.

Check the data whether they are correct or not.

Define one or two responsible persons from the respective departments and fill out the
report by computer.

Inspect and watch that report

Then report the findings to the executive, Board of Directors and Subcommittee once in
three months and to SEPO once in six months.

Report to the Internal Audit Office, Risk Management Department and Policy and Strategy
Department

Upload to the webpage as the public report of Monitoring and Evaluation Department

The Policy and Strategy Department checks that report and does the revision of action plan once in three

months.

After completion of a project, the summary lists of KPIs are obtained and they are used in next action
plans. In 2016, there were (38) projects and (112) KPI.

Performance Criteria Development Division
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Jobs and Responsibility

1. Setting KPIs and performance criteria for executives and supervisors.

2. Negotiating and cascading KPIs to executives and supervisors.

3. Monitoring and collecting performance of executives and supervisors.

4. Evaluating performance of staff.

5. Summarizing and reporting to executives and supervisors.
Performance Criteria Development Division relates to the organization KPIs, unit KPIs and process
KPIs and performs the monitoring and evaluation of the individual KPIs. The unit/ individual KPIs are
defined based on the job description and special tasks and a staff gets the maximum KPIs of (4) to (7)
KPIs. As KPIs score, the team work KPIs are defined as (30%) and the individual KPIs as (70%). The
COACH system is used for unit/ individual performance monitoring and evaluation.

4.4 Human Resource Development
(4.4.1) Organization and responsibilities of HRD section

The responsibility of HRD is to empower the vision and mission of MWA. The organization
structure of MWA is that Assitant Governor is under the administration of the Governor and directly
responsible to HRD department director as three different divisions; (1) Administration and Promotion
Training Division, (2) Professional Skills Training Division and (3) Special Affairs Traning Division.
Management Courses and Training for promotion Courses are under (1) Administration and Promotion
Training Division. Technical and Engineering Courses, IT Courses and Safety, Health and Environment
Courses are under (2) Professional Skills Training Division. Public Training Courses, Leadership
Courses, Special Projects (Successors, HiPPS) and Scholarship are under (3) Special Affairs Training
Division. The overall number of staffs in HRD Department is (40) and there are (7) to (10) staffs in each
division. The (5) MWAIT’s road map is defined from MWA HRD Section.

(1) Training - Develop professional staffs in waterworks.

(2) Schooling - Develop the standard and waterworks training courses.

(3) KM - Organizational development and the center (Knowledge Management) of Waterworks

training.

(4) RDI - Create and support waterworks research development & innovation.

(5) Supporting - Support all MWAIT’s works for sustainable development)
Firstly, the duty and responsibility are required to identify for new section. The position needs to be
defined. HRM Department links with Manpower Planning division, then reports to the Governor through
HRM division and can establish the section by listening the suggestion either with the staffs of MWA or
external. The reorganization can perform according to the suggestion of the Governor and BOD
(external experts) by submitting the reports the individual designs from each department through HRM
Department. In the last 2 years, the academic water supply development reported and subdivided as
HRD Department from HRM.
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Photo with HRD Department staffs from Thailand MWA ]
(4.4.2) HRD Plan

The HRD Plan is preparation of the training plan, development plan and improvement plan. The
input is divided into (3) steps in preparaing the training plan.

The organization level has to prepare MWA Mission/ Vision/ Values, defining the strategy, MWAIT
roadmap and organization policy. The core competency (CC)/ leadership competency (LC), HR strategy
map, training road map are also defined. They are defined in Department/ individual level. The rating
of the functional competency (FC) skills, surveying the capacity gap, specifying the required training
for each staff are performed. The technically changes/ improvements (key changes) are also included.
The new technical changes to the staffs are provided. For example, training the staffs to be able to
operate when the water distribution related macheneries are arrived. Training the staffs to be familiar
with the new IT systems bought from external.

There are (4) levels in training model. (1) Training need Analysis (2) Training Plan (3) Training
Management (4) Training Evaluation. In (1) Training need Analysis, the policy is firstly report to the
Governor and Deputy Governor and perform according to the policy which is defined by the Governor.
The respective Department Directors and HRD Department hold the meeting and discuss about the
future trainings to each department in this year and the staffs have to fill the forms through the
Department Directors. Training hames and training times are included in these forms. These forms are
filled and sent to HRD Department. HRD Department reviews the organization needs, department needs,
individual needs from these forms and prepares the draft training plan. The draft training plan has to be
submitted to the Governor. After the Governor has approved the draft training plan, HRD Department
has to share the training schedule for the entire year and the list of the staffs through the internal website.
HRD Department also sends mails to the respective staffs. The training plan is prepared by the training
annual plan, training monthly plan, individual development plan. The Special Project is providing the
(Successors, HiPPS) trainings cooperating with HRM with IDP to the staffs who are substituted in Level
8 to 10 positions to be able to handle. MWA staffs have to provide 15%, 10%, 5% of the salary to MWA
Fund as the social welfare. It is refundable after pension. The accommondation is provided to the project
engineers. The staffs who are working at WTP also receive the accommondation due to night time
assignments. If a staff has to hospitalize, he can entitle free of charge. His family including the parents
and children are also allowed for treatment. According to the development plan prepared by HRD, the
outstanding staffs are selected and provided the HiPPS (High Performance Protinal Staff) training. As it
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is the successors’ training, the level is high and the external experts hired by BOD (Board of Director)
provide the suggestion. There is no rules and regulation relating to HRD. The rules and regulation are

according to that of MWA. The website relating to HRD can be visited. (www.mwa.co.th)

A visit to the Promotion Section of MWA Training Center in Thailand

(4.4.3) Training management

Vision and mission are firstly required to prepare to establish a training center. The plan should
include the main objective, utility, continuity. The duties and responsibilities are defined and the persons
relating to the training are selected. There are many Thai experts in the trainers and the training budget
is planned by HRD Department. Every year 70 to 80 million bahts are earmarked and that data are sent
to the Finance Department and the Finance Department defines the budget depending on the income/
outcome and the profits. In budget reducing year, the training courses are reduced to recover the training
costs and the number of the training held are reduced from 200 times to necessary conditions. The staffs
from HRD Department also attended the in-house training and the staffs are selected to attend the
international trainings. There are (10) to (20) in-house trainers in HRD Section and they are part-time
trainers. Most of the trainers in MWA are engineer trainers and the internal trainers are for organization
and risk management majors. The staffs of MWA are selected based on the knowledge, proficiency to
train with trainer expert. HRD Department finds the trainer expert. The training period is (2) or (3) days.
On the first day, the expert teaches the required knowledge dealing with the training and the teaching
plan and presentation skill in the second day. In training management process, the project proposal is
prepared and submit to the director of HRD. Every section and department have to submit the project
proposal and HRD officer defines the trainers and contents when the director approves the proposals.
The curriculum design is that HRD officer explains the trainers about the learning objectives. It is like
kick of meeting from EDWS. After receiving the powerpoints from the trainers, they are scanned and
send as PDF file with QR Code to the participants to save the papers in printing. In future, MWA will
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open E-Library and the required knowledge for the training can be prestudied. During the training period,
the training participants list is signed everyday and the training will be half day in MWA and (3) days
for the future trainers. During the training, HRD officer will sit at the later seats and do the monitoring.
HRD officer reviews whether the teaching skills are good or not, the trainees are able to understand or
not, interesting or not and fills the requirements in next trainings. Before starting the training, the trainers
and trainees are introduced. After the training has finished, the feedback from the trainees are collected
and HRD officer checks and prepares the training report to the department director. The half day course
is from 9 o’clock to 12 o’clock. The free time is at 10:30 o’clock. There are two breaktimes and the
lunch is treated at the full day course. The first breaktime is at 10:30 o’clock and the second is at 13:30
o’clock. A report has to be prepared if there will be external classes to attend outside the organization.
MWA awards the certificates to every trainee who completes the courses and there is no specific defined
level for the certificate. For promotion, it is defined as 80% for the training and level 3 to 5 (operating
level) requires 2 years working experiences, the group project and daily report are required to submit
and the knowledge sharing has to be done on KM block (Knowledge Management Block). The
promotion decides on every factor. In level 6 to 7, the invidual presentation has to do. There are (12) to
(15) training room in MWA training center and (50) people can use each room. The rooms in the second
floor can be used (80) people and that in the head quarter can be used (500) people. The number of
meeting rooms is (5) to (6). HRD officer uses SAP System (application bought from external) in HRD
department for the signed list and training list and the training matters are recorded in training profile.
In the training profile, the training starting date, period, number of trainees, the training schedule can be
watched on SAP System. The data of which staff has already attended which class can also be known.
The training evaluation record is inserted in SAP System. This system is useful for Finance, HRM and
HRD Sections. Admin is at every SAP System used divisions and responsible for the training evaluation
model. The entire SAP System is controlled by IT Department and the requirements are responsible
from the sold company. There is EHR System (Electronic Human Resources System) which supports
HRM and HRD. The leave matters and salary matters can be viewed in this system. There are 6 types
of leaves and the permanent staffs of MWA are entitled for (15) days sick leave. The vacation leave lasts
for (10) days and can be collected up to two years that is (20) days. The vacation leave is (15) days for
staffs whose working experience is above (10) years. The maternity leave lasts for (3) months. The
outsource staffs are allowable for leaves depending on their company’s policy. The outsource staffs have
more chances than external candidates in sitting for in-house staff examination as they have more
working experience. Although the external candidates have knowledge, they do not have enough
experience. The external candidates apply for job just by viewing MWA'’s website. There are two ways
to apply the job. The recruiting is according to MWA’s policy. The salary rates are defined for the trainers.
The salary range is different for internal trainers and outside trainers. If there will be meetings, seminars
and workshops, the revenue has to be arranged. HRD Department has to estimate and insert these costs
in budget. In HR integration of MWA, HRD section plans for the leadership program career development,
talent development, successors development and individual development plans. MWA prepares the
annual training plan with IDP (Individual Development Plan) and career development/ training road
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map, talent development and succession plan and development will be considered in future planning. In
MWA annual training program, for in-house staffs
(1) Core Courses (Training for Promotion)
(2) Managerial and Leadership Courses (for executive)
(3) Professional Skill Courses (functional course) (for technician)
(4) Water works special courses to learning university are considered in planning and for public
(1) Training Program for Executive
(2) Training Program for Staff to other outside university are considered.
The scholarships, e-learning, e-library, coaching, on-job training, job assignment, job rotation, self

learning and site visit are planned as non-training.
‘ ‘ F — » .-"’.
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Construction of new training center at MWA in Thailand

(4.4.4) Personal Evaluation System

Individual Development Plan (IDP)

The individual improvement is reviewed by the supervisor according to HRM plan. KPI for HRD is
based on the Governor policy and the policy of IRDP (Institute of Research and Development for Public
Enterprise) hired from outsource is used for KPI preparation based on the rotation job of a staff. There
is also the combined planning of HRM and HRD for KPI preparation. The service section performs KPI
calculation based on the number of connections and staffs.

HRD calculates the KPI based on the ratio of the number of staffs and staffs who have attended the
training. IDP is hired from external and the coach system is prepared. There are the training class room
and non-class room. The class room training lasts for (3) days. It costs much. In non-class room training,
it is familiar with the trainers and the OJT trainings are held more and have more learning time. The
OJT is started from Japan, so OJTs should be studied more cooperating with Japan. The coaching system
is teaching the young learners from the seniors and it aims the youngers to be able to do when a leader
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retires or relocates. A problem in last year of MWA is that there was a difficult to substitute to a retired
staff’s vacancy and it impacted the organization. Risk Management Section of MWA watches and
decides how the risks in organization will be, how to solve the problem in future. IDP plan strategy is
carried out two times a year. The promotion and salary increment are depending on the performance. If
a staff becomes talent HiPPS (High Performance Professional Staff) and have (2) years working
experience in level 3 to 5, he/ she can join the scholarship from special project section and if a staff
achieves above 80% in training and have (2) years working experience, he/ she can sit for promotion
examination. Tools from Training Evaluation for Kirkpatrick Model USA and there are (4) steps in
training evaluation. They are

(1) Reaction (attendant)

(2) Learning (how much the participants can learn)

(3) Behavior (how much effective for the working environment)

(4) Result (compare the results)
For example, it is like teaching the computer basic skills in computer training and evaluates how the
trainee can apply. The evaluation is divided into (4) types.

(1) Inlevel (1), HRD officer checks the reaction, satisfaction, impression

(2) In level (2), HRD officer and trainer check the condition of knowledge, improvement before and
after the training

(3) In level (3), the behaviours are evaluated from (360) degree all aspects. After the working hour of
that staff, the supervisor is asked for evaluation. HRD officer can evaluate level (1,2,3) via online.
Surveying the satisfaction at level (1) and linking the QR Code with google docs and the trainees can
change or delete. HRD officer asks the trainees and trainers the feedback relating to the training course
and makes HRD Department send back via online.

(4) In level (4), review the advantages and disadvantages that how the training defines the target,
achieves or not, gets the benefits or not, is effective or not. The advantage of level (1) is receiving the
feedback fastly dealing with the trainer’s teaching skills. The disadvantage is that the trainees do not
care about the evaluation. The advantage of level (2) is that there is a test before the training and a test
after the training. So, it can be determined the teaching system that the trainees can be able to understand.
The disadvantage is that there may be unbalancing cases. The advantage of level (3) is that the design
can be modified which can develops the learning process in behavior. The disadvantages are that
although the results are defined they are emotional in Southeast Asia. The people in UK and USA do
not care the personal feelings. The advantage of level (4) is that the seniors receive the information from
HRD plan and familiar with HRD as the achievement. HRD section is working well the HRD
development. The budget is shared. The decision can be done by holding meeting before dividing the
budget. The disadvantages cannot be shown with numeric values like other sections. It cannot be shown
in figure.

Level 1 — Assess Every Training Course
Level 2 — Assess Promotions
Level 3 — Assess Leadership Course
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Level 4 — Assess High Expect budget used course, external learning training, abroad training

4.4.5 What Resource of HRD?

There are (40) staffs in HRD department. There are about (7) persons in 1 section. Recruiting
for HRD is based on HRD background, any behavior, office experience and skills according to the
positions. There is no problem in MWA department and sections as the duties and responsibility are
separated. The strategy target is tried to be filled to capacity. The head officer of HRD department holds
meeting and shares the feedbacks dealing with the strategy in policy of Governor. Internal website is
used to share if the entire MWA should know the information. If the public should know, the information
will be shared through IT department. IRDP (Institute of Research and Development for Public
Enterprise) reviews for bonus referencing the annual report. They provide incentive based on
performances. IRDP reviews by (7) types of PMQA (Public Sector Management Quality Award Cartier).
This method is derived from USA and used in evaluation for incentive and bonus.

(1) Leadership

(2) Planning and Strategy

(3) Stakeholder and Customer

(4) Human Resources

(5) Knowledge Management System
(6) Internal Process

(7) Overall Performance

Knowledge Management Division (KMD) prepares the road map. KM division is under water
work academic development. The road map of KM and MWA strategy is relating.

HRD Department at MWA Training Center in Thailand

(4.4.6) How to Implement OJT

When a new staff joins or a staff from other department moves, the senior explains and share the duties
and responsibilities. There are training and non-training in Course system of IDP in MWA. Non-training
is same as OJT and it saves time and budget. It is more used as it is effective. There is no specific policy
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in OJT. The regular duties and tasks of HRD are performed and the new staff to HRD is shared and
learnt the knowledge and duties.

4.5 Corporate Accounting
The fiscal year of MWA is from 1% October to 30" September. There are four sections in budget calender
of MWA. They are (1) Preparation (2) Collection and Analysis (3) Approval (4) Notification. The
preparation has to be done before every March. Then the plans of each section have been continued
collection and analysis and the approval from the Ministry has to be obtained. After receiving the
approval, the budget is shared, the budgets for expenditures are provided, the performances are watched
and reviewed whether they are effective or not and reported to the management officers. The data are
linked in network and the responsible staffs can easily check the data as one IPad is provided to every
management unit.
Financial Report (Financial Statement)

(1) Monthly report (2) Quaterly report (3) Annual report are prepared according to Thai

Financial Reporting Statement (TFRS).

Accounting System

In 1997, the manual accounting system was changed to Customer Information System (CIS)
which is based on accounting receivable and revenue. In 2002, the accounting policy was defined to
perform the reporting, evaluation, comparison with the previous statistics whether it is effective or not
by networking combined with IT techniques based on procurement general ledger, HR, inventory
management, project system. Setting Accounting Policy (SAP) was defined.
MWA Finance Organization
In finance organization structure of MWA, there are one Deputy Governor (Finance) and (2) Assistant
Deputy Governors and the duty is separated into ADG (Accounting and Finance) and ADG (Financial
Policy). Accounting Department and Finance Department are under the administration of ADG (AF)
and Budget department, Financial analysis and Management and Development and Engancement
Enterprise’s Value Department are under the administration of ADG (FP). The total number of
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departments is (5) and the administrative section is included in each department. There are about (170)
staffs in Finance Organization of MWA and the organization structure of divisions and sections is as
follows.

MWA Finance Organization
I.  Deputy Governor (Finance)
Secretary Section
+ Assistant Governor (Financial Policy)
Secretary Section
1. Budget Department
Administrative Section
1.1 Operating Budget Management Division

(a) Operating Budget Management Section
(b) Operating Budget Control Section
1.2 Capital Budget Management Division

(a) Capital Budget Management Section
(b) Capital Budget Control Section
1.3 Planning and Budget Data Division

2. FEinancial Analysis and Planning Department
Administrative Section

2.1 Financial Planning and Management Division

a) Financial Planning Section
b) Financial Management Section
2.2 Financial Analysis Division

a) Financial Data Analysis Section
b) Financial Operation and Evaluation Section
3. Development and Enhancement Enterprise's Value Department
Administrative Section
3.1 Enterprise Value Management Division

3.2 Asset Management Division

«» Assistant Governor (Accounting and Finance)

Secretary Section

1. Accounting Department
Administrative Section
1.1 General Accounting Division

a) General Ledger Section
b) Financial Statement Report and Analysis Section
1.2 Cost Accounting Division

a) Cost Accounting Information Section
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b) Cost Accounting Report Section
1.3 Tax Division
1.4 Asset Accounting Division

a) Constructional Asset Accounting Section
b) Pipe Networks Accounting Section
c) Equipment and Water Meter Accounting Section
2. Einance Department
Administrative Section
2.1 Finance Division

a) Financial Operation Section
b) Financial Receipt Section
c) Financial Disbursement Section

1. Deputy Governor (Service)

Contract-Out and Project Payment Audit Division

a) Contract-Out and Project Payment Audit Section
I1l.  Deputy Governor (Other)
a) Contract of Payment Section
b) Project Payment Audit Section
c) Contract out and Project Payment Registration Section
Purchase and Other Account Payable Payment Audit Division

a) Purchase Payment Audit Section

b) Other Account Payable Payment Audit Section

c) Purchase and Other Account Payable Payment Registration Section
d) Petty Cash and Advance Payment Audit Section

Accounting Department
Accounting Policies are defined and the works are carried out according to the policy. The financial
reports are prepared according to Thai Financial Report Stand (TFRS). The data of input and output
taxes are collected and the accountings are checked. The tax matters are advised for internak
organizations of MWA. The asset accounts are reviewed and the management reports are prepared. The
work processes are monitored whether they effectively improve or not.
Financial Department

The income and outcome budgets are managed and monitored by preparing the plans. The lists
of each account are kept as account payable, income and outcome. The value-added tax and withholding
tax are checked by comparing with that of previous year. Management system is prepared to apply
MWA’s budget effectively.
Budget Department

The budget plans are prepared according to organization strategy and investment. The annual
income/ outcome lists are prepared. The budget is also monitored. The relevant parties and internal
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organizations cooperate and carry out.
Financial Analysis and Management Department

The short-team plan and long-team plan are prepared by adjusting MWA’s target and financial
strategy. The possible financial risk from operations are reviewed. The investements are managed for
the projects. The financial reports are prepared for business intelligent (BI). The financial outcomes are
reviewed according to State Enterprise Performance Appraisal (SEPA) standards.

Development and Enhancement Enterprise's Value Department

The reports for economical profits are prepared. (EPR) Economic Value Management (EVM)
is reviewed and monitoring reports are prepared. EP is monitored for the management teams. The
management and internal management are carried out considering the future difficulties. The internal
organizations of MWA cooperates with other teams and defines the cooperative standards.

Business Development Department
There are (22) staffs in the department and the three divisions are as follows.
(1) Business Investment Analysis and Marketing Division
(2) Business Process Development Division
(3) Manufacture and Management of Water Division
The business of MWA is aimed to develop to ASEAN and BDD has to carry out according to the defined
future plan for business development.

Bangkok is located in the gulf and consumes high amount of ground water. Therefore, the
management plans that stirring up to change the water utilization from MWA, blocking the business in
Bangkok and allowing the business to do in other regions of Thailand are performed due to the
occurrence of dangerous problems which are the influx of salty, annual 5mm lowered ground surface of
Bangkok. In 1999, the water tariff rate was increased as the required budget amount was high to fill the
future water demand and extension of pipe lines. BDD increased the water tariff rate of MWA about 5
times from 1958 to 1999 and the current rate is the changed rate in 1999.

In MWA, the charges for water supply installation is calculated based on the sizes in meters,
service fees, guarantee deposit and value added tax 7%. The value added tax 7% is included in water
tariff collecting from the customers and the raw water charges is collected as 0.15 Baht per unit and paid
to Royal Irrigation Department.

MWA produces and distributes 350 cc, 600 cc, 1500 cc drinking water bottles with the logo of
Pa Pa and 600 cc drinking water bottles are distributed to other brands. MWA performs to promote the
income by tank cleaning work also. For MWA water supply installation, the charges are applied from
the customer one time according to the meter size and that meter is registered as MWA’s permanent
property and depreciation cost is calculated. If that meter damages, MWA will install another meter and
the damaged one will be repaired and reused by MWA Maintain Department.

MWA’s cost of the water connection, water tariff, meter maintenance fees, tank cleaning

service fees are described as tables in reports.

Tank Cleaning Service Rate
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Capacity of tank (cu.m.) Service rate(Baht)

3 1500

10 3200

20 4800

30 6100

40 7300

50 8300

70 10200

90 11800

110 13300

140 15400

170 17300

200 19100

250 21800

300 24400

500 33100

600 36900

WATER TARIFFS
EFFECTIVE DECEMBER 1999
Type 1l Type 2
Residence Commerce, Government Agency,
State Enterprise and Industry
Volume (cu.m.) Baht/ cu.m. Volume (cu.m.) Baht/ cu.m.
1-30 8.50 0-10 9.50
Not less than 45.00 Baht Not less than 90.00 Baht

31-40 10.03 11-20 10.70
41-50 10.35 21-30 10.95
51-60 10.68 31-40 13.21
61-70 11.00 41-50 13.54
71-80 11.33 51-60 13.86
81-90 12.50 61-80 14.19
91-100 12.82 81-100 14.51
101-120 13.15 101-120 14.84
121-160 13.47 121-160 15.16
161-200 13.80 161-200 15.49
Over 200 14.45 Over 200 15.81

MWA has been charged the untreated water at the rate of 0.15 baht or 15 satang/cubic meters to the

Royal Irrigation Department.

Note:

1. Value added tax is not included.

2. Bulk sale:

Type 1 = 10.50 Baht/cubic meter;
Type 2 = 13.00 Baht/cubic meter

The cost of the new water connection

Meter

Type R2

Size Volume (cu.m.) | Baht(cu.m)

Service Cost
Fee Collect

Guarantee Deposit

Perman | Contemporary | Contemporary
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(inch) 7%vat ent R1 R2
not
Included
0-1/2" 0-10 90 25 5000 400 2000 5000
1-3/4" 0-10 90 40 6000 600 3000 7000
2-1" Less than 50 579 50 8000 1500 5000 12500
4-1%" Less than 120 1588.40 80 12000 3000 - 30000
5-2" Less than 200 2814.40 300 36000 4000 - 50000
7-3" Less than 450 6766.90 400 71000 10000 - 50000
8-4" Less than 800 12300.40 500 92000 15000 - 50000
A-6" Less than 1800 28110.40 900 150000 20000 - 50000
B-8" Less than 3200 50244.40 1100 210000 30000 - 50000
D-12" | Less than 54000 85026.40 3500 430000 - - -
H-16" | Lessthan 12800 | 202020.40 5000 680000 - - -
Meter Maintenance Rate
Diameter Baht
% 25
Ya 40
1 50
1% 80
2 300
3 400
4 500
6 900
8 1100
12 3500
16 5000

4.6 Standard, Guideline, Manual and SOP
MWA is a state enterprise which is under the administration of Ministry of Home Affairs. MWA

directly complies with Metropolitan Waterworks Authority ACT, 1967 and Raw Water Canals
Maintaing ACT, 1983. To study the currently using standards, guidelines, manuals and SOPs of MWA
system, we visited Engineering Standard Department of MWA on (30-11-2016) in the morning.

MWA uses 1500 — 3400 mm @ pipes and tunnels as transmission main, 600 mm, 800 mm, 1000
mm, 1200 mm, 1500 mm and 1800 mm @ pipes as trunk main, 100 mm, 150 mm, 200 mm, 300 mm
pipes as distribution pipes and 50 mm (2”) @ pipes as service pipes.

The types are divided into steel pipes for 600 — 1800 mm @ pipes, PVC (Poly Vinyl Carbonate)
pipes, Gl (Galvanised Iron) pipes, steel pipes for 100 — 400 mm @& underground pipelines, AC (Asbatose
Cement) pipes, PE (Poly Ethylene) pipes for above ground pipelines, steel pipes to cross the tunnels, PE
pipes to cross under the tunnels, Gl pipes to use in public areas, PB (Poly Buthylene) pipes for 2” @ and
below service pipes. The pipe connectors are used as PVC, CI (Cast Iron), DI (Ductile Iron) connectors

for 100 — 400 mm @ PVC pipes, Cl, DI for 100 — 400 mm @ AC pipes.
The standards for pipes and pipe connectors of MWA are according to the following table.
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Types of pipes and fittings

Specifications and standard of pipes and fittings

Aboveground steel pipe
Size@150mm-— 1800mm

As specified in AWWA C200 or BS 534 or JIS G3457 standard
Plain end pipe (beveled). Connect by end to end welding as
specified in MWA standard

Underground steel pipe
Size @ 800mm — 1500mm

As specified in AWWA C200 or BS 534 or JIS G3457 standard
Bell-end pipe (Spherical spigot and socket ends) Surface sleeve
welding as specified in MWA standard.

Underground steel pipe
Size @ 150mm — 600mm

As specified in AWWA C200 or BS 534 or JIS G3457 standard
Plain-end pipe. Connect by using mechanical coupling and
conform to MWA standard

Steel Pipe for Pipe Driving

As specified in AWWA C200 or BS 534 or JIS G3457 standard
Steel concentric double cylinder pipe. Connect by end to end
welding as specified in MWA standard.

Underground steel fittings

As specified in AWWA C200 or BS 534 or JIS G3457 standard
Plain- end pipe. Connect by mechanical coupling and restrained
joint as specified in MWA standard

Aboveground steel fittings

As specified in AWWA C200 or BS 534 or JIS G3457 standard
Plain end pipe (beveled). Connect by end to end welding as
specified in MWA standard

Asbestos cement pipes and fittings

As specified in TIS81 Class PP20 and TIS 126 Class PJ20 and
MWA standard

Cast iron fitting for asbestos cement
pipes

As specified in 1SO 13 or TIS 918 and MWA standard

PVC pipe
Size @100mm — 400mm

As specified in TIS 17 Class 8.5 and 13.5
Bell-end pipe. Connect by push on joint employing a rubber
gasket as specified in MWA standard.

PVC fitting for PVC pipes
Size @100mm — 400mm

Manufacture by injection molds or machining from extruded
stock. Bell-end type. Connect by push on joint employing a
rubber gasket as specified in MWA standard.

Cast iron fitting for PVC pipes
Size@100mm- 400mm

As specified in 1SO 13 or TIS 918.
Connect by push on joint employing a rubber gasket as specified
in MWA standard

PE pipe and fittings

As specified in SFS 4231 and SFS 4232 or TIS 982
And also, MWA standard

Polyethylene Pipe and Fitting

As specified in AWWA C902 or TIS 910 and MWA standards

Butterfly Valves
Size @600mm — 1800mm

As specified in AWWA C 504 Class 150A or TIS 382.
Fully-shut type. Class 10. The Body length conform to T1S382
and conform to MWA standard

Gate valves
Size @100mm — 400mm

As specified in TIS 1413 PN 10. And conform to MWA standard

Air Release Valves
Size @25mm — 150mm

As specified in JIS B 2063 or T1S 1368 and MWA standard.PN
7.5 Single type for AV @25mm. Double type for AV size
@75mm — 150mm

Steel Pipes

Steel pipes are used for conveying oil, petroleum, natural gas, drinking water and ventilation
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system.
Steel can be obtained in various forms as thread ends, plain ends, flange ends, beveled, spigot
& socket.
Underground Steel Pipes Steel Concentric Double Cylinder Pipes

UNDERGROUND -

SO e N e

RCP (Steel) Pipes RCP (Steel) Pipes

Above Ground with Polyurethane  Underground Pipe with Poly Urethane Coating

35



Coating

External Coating by AWWA Standard Jointing of underground pipe

External Coating
PU Coating
AWWA C222

Jointing of underground pipe size 1800 mm.

. Butt weld

34 - 1.1/8”

Shrelded metal-dre weld
1716" min rewnforcement

Jointing of underground pipe

Jointing of underground pipe size §QO450Qmm.

SPIGOT AND SOCKET ENDS |~

Jointing of underground pipe

Jointing of underground pipe size 800-1500 mm.

EASY INSTALL WITHIN 5 DEGREE

Steel Fitting

Underground Tee
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Metal Bellow Metal Bellow
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Galvanized Steel Pipe Pipe Support

Galvinized Steel Pipe

Steel pipes which are coated with zinc are known as Galvanised steel pipes. Coating is much
useful in production of galvanized steel pipes & fittings and other materials.

Galvanized Steel Pipe

Asbestos Cement (AC) Pipe
They are the second widely used pipes and used in swamp area and tide area in drinking water
conveying.
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Asbestos Cement Pipe Asbestos Cement Pipe Joint

IS 126 PJ20 (coupling) TIS81 PP20 (pipe)

Asbestos Cement Pipe Asbestos Cement Pipe with Thrust Block
2 Asbestos Cement Pipe with Thrust Block

AR s

uPVC Pipe
uPVC (unplasticite Vinyl Chloride) pipes and connectors can withstand the environmental impacts
caused by machines and natural impacts. They can withstand friction, chemicals or electro chemicals as
well as cannot occur conducting, reacting with electro chemicals. uPVC pipes can be used in distribution
of drinking water.
uPVC Pipe uPVC Pipe
N TN T s

e ———

PVC PIPE

ND 100 ~ 400 mm

TIS 17-2532 Class 8.5&8 13.5
=y - d I

- -

uPVC Pipe Laying
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Working Temperature and Pressure of uPVC Pipe

WORKING WORKING PRESSURE (Mpa)
TEMPERATURE
Celcious PVC 5 PVC 8.5 PVC 13.5
20 0.58 0.98 1.57
27 0.50 0.85 1.35
30 0.47 0.79 1.25
40 0.35 0.59 0.94
50 0.23 0.39 0.62
60 0.12 0.20 0.31

General Size of Socket Joint with Rubber Gasket

uinanlvvevdodoriowdtuiy
sUAGoa2ENRIUEND

(GENERAL SIZES OF RUBBER RING SOCKET)

—

40



General Size of Socket Joint with Rubber Gasket

55(2°) 802015 | 0040| 38 | 100 | 1.820.20| 202025 | 432030 1,65 285 405 1.45| 240 360
65(2¢") 762020 | 76.40| &t | 105 | 2.220.20| 3.5:0.25| 5.42035| 2.10| 32.60| S5.90| 180 2.95| 455
80(3°) 892020 | 8950 &4 | 110 | 2.520.20| 412030 | 6.420.40| 2.45| 420] 6.90| 210 45| 540
100(4") 11420,30 | 1450 | 50 | 135 | 3.220.25| 522035 0.1=0.50| 3.10| 5.35| 0.80| 2.70| 440 6885
150(8") 1652040 | 10870| 61 | 155 | 462030 | 752045 10.,720,65 | 450 | .78 12.75| 3.00| 0.35 | 0.95
200(s") 2102050 | 20800| 72 | 170 | 542035 882050 | 12.720.78| 8.25| 9.00] 1480 455 2.50| 1170
250(10%) | 267=0,70 | 2eat0| 8¢ | 195 | 6.620.40 1092060 | 10.0=0.00 | 6,50 | 11,15 1830 | 560 | 0.30 | 14,40
300(12°) | 3182080 | N00| 84 | 220 | 7.8620.45 | 1292070 | 20,121,085 | 7.75| 13.25| 21.80 | 6.65 | 11.00 | 17.15
350(14°) | 3702090 | INSO| 60 | 235 | 912055 | 1502080 | 22.421,20 | 9.00 | 15.45| 25,35 | 7.70 | 12.80 | 20,00
200(18°) | 4202110 |42170| 98 | 275 |10.320.60 | 17,020.00 | 20,521.25 | 10,20 | 17.50| 28,80 | 8,75 | 14.50 | 22.85
450(187) | 4702120 | 47190| 108 | 285 | 11,520,058 | 19.021.00 | 28.721.50 | 11,40 | 19.60 | 32.20 | 9.80 | 16.20 | 25.40
500(20") | $2021.30 | s2210| 113 | 300 | 1272070 | 21,021,10 | 32.821.65 | 12,68 | 21.70| 35,65 | 10.80 | 17.95 | 28.08
000(24") | 6302160 | 63080 129 | 340 | 1532080 | 25.421.30 | 39.722,00 | 15,36 | 26.30 | 43.25 | 13.05 | 21.70 | 32.85
Rubber Gasket Installation
é\ =
\
adder  AnAe;
. mwaans i 2 & sedeseriaseditarnens redve
Jd

» e
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TR ORI TN TFeR e

rwaans UizdvEameaemanclunndenitedess
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Connection of “Thai Pipe” Rubber Ring Pipe with other Pipe and Valves
MstionowdBnuv suadodaankouny “risthing”
nunasladu nazauNsSNINdaMILg

(CONNECTION OF “THAI PIPE” RUBBER RING PIPE WITH OTHER PIPE AND VALVES)

1. nadeviewIanuYadund Lot ko

wodumt e ramiamag ; i
@ mdewuudien daraiian B Bids ElunviimBrmaedmiuvie ac

oY o d.a
e vadwmi s Tuite viefiradlafiu (ac

@ nmsouvuldfluavanininmds A —<nc ©® nmmssuvvisiesonTiRumvdmiude rve uas ac

g % HeAees =t W ydnnbonsedwiviio A rgfuvadln iy
l \ li T Th 1 17
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o L\b/‘ e N e fodaR iRy B
Zofuneledfiv Arwfuke e wne A

Poly Butylene (PB) Pipe

PB pipe is manufactured with Poly Butylene Resin and an advanced product from Europe and
USA. Poly Butylene Resin has high molecular weight and can withstand the cracking due to
environmental impact. For these good properties, they are suitable to use in water supply system. These
pipes can withstand -40°C ~ 48°C in cold water and -19°C ~ 90°C in hot water.

PB PIPE

Poly Buthylene Pipe
Poly Buthylene Pipe Sizes and Dimension
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Poly Buthylene Pipe Fitting and Jointing System
dewiolia:s:uumsse —
FITTING AND JOINING SYSTEM R

Poly Buthylene Pipe Fitting and Notation
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| m;,,g ‘ " Fitting and Notation

ﬂll ue
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High Density Poly Ethylene (HDPE) Pipe
HDPE pipe can be used in conveying drinking water, waster water, slurries, chemicals and gases.

HDPE Pipes

HDPE PIPE

$ 4231 SFS 4232 TIS 982 PN10

HDPE Pipe Jointing

Seal making on HEPE Jpint
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HDPE Stubend HDPE Flange Type Joint

Flange Type Joint
- Z

e =L R L L L R

Joining with HDPE

Joiningwith HDPE

i A o

Cl Gate Valve and Standard Butterfly Valve and Standard
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Cl Gate Valve

y TIS 256
= ND 100-400 mm

-~ -
Air Release Valve T- Strainer

&

Single Double Quick
JIS B2063 TIS 1368
Manhole and Surface Box Gl Bult

Manhole & Surface Box

<

GIBAULT

ISO13 TIS 918

Short Pipes Reducers
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ISO13 TIS 918 ISO13 TIS 918

Fire Hydrants Pipe Clamps

Gate Valves
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Water Meter Installation
Water Meter Installation Vi Water Meter Installation @

Moreover, MWA established E-Library system and the related departments can easily access the
required books in Thailand language and read in Thailand and English languages. The following most
common used books among these are obtained in not only soft copy but also hard copy.

Books obtained in hard copy

48



Books obtained in soft copy
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SPECIFICATION FOR COPPER ALLOY GATE VALVE
¢ 15 mm. to ¢ 80 mm.
33-012-3 SPE.

1 General

Unless otherwise specified, copper alloy gate valves shall be made n
accorgdance with BS 5154 “Copper Alloy Globe, Globe Stop and Check, Check and Gate
Valves™ | or TIS 431 “Copper Alloy Gate Valves" of sobd wedge. non-nsing stem, screwed
bonnet type, Class PN 10

Screwed body ends of the valves shall be female-threaded complying with the
requirements of ISO 7/1 "Pipe Threads Where Pressure.-Tight Joints Are Made on The
Threads-Part 1 - Designation, Dimensions and Tolerances” or TIS 281 "Pipe Threads for Water
Service and General Purposes” which the angle between the flanks, measured in an axal
plane section is, 55°

2 Sizes and Dimensions

SPECIFICATION FOR Ball Valves
& V2 (15 mm.) to 2 iInches (50 mm. )}
33-013-1 SPE.

I. General Requirements

The valve shall be one-piece oF SpIt body, screwed socket ends, non-lutricated, Suk
bove Dak vatve

The vialves shal DO CXened FOF & (NN wondng prossare of 10 kglom®

Screwed sotke! andi shall be nternad heodd accandng W BS 21 “Poa Thrmads® o
TS 281 "Stancard for Pipe Theeads e Waber Senrvice”

The bal valve suppiied shall have a keyhole 10 be closed and opered the valve by
Key and shall be designed by e manufaciurer  The valves shall De 50 CoONstrucied as 10 be closed
by Clockwise baming and opened Dy COunerciockwse wmng and shall ot capable of being opened
OF Chrsed Wwiout & key.  Stop Riniting devices and the ndicatar of (e cpening shall De provided.

Il Sizes and Dimensions
IACer i Overat length ahall Do as abown in Table 1
Tabde 1 Ovared Langth

Nominal Diasmetes Minimusm Overak
mm. (inch) leng® (rmm )
1m2) o5
20 (304) [
25(1) 7o
400 vy @
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METROPOLITAN WATERWORKS AUTHORITY
SPECIFICATION FOR WATER METERS (TURBINE TYPE)
: NQ. WM. 008/2
SIZE : 16 INCHES

SECTION 1 - GENERAL
Sec. 1.1 Scope
Thizs section covers the supply and delivery to the Metropolitan Watsrworss Authoriy,
Bangkok, Thailand of cald-water Turbine Type current meters, 16 inches for senvice in accordance
with the following specified requirements of design, capacity, operating conditions, materials ang

workmanship.

Sec. 1.2 Generzl Design

The general design of the meter submitted under this Specfication shall oe of the haliczl
vane wype of water meter oparated by the current or velociky of the water passing throush e
meter.

The arive fraom the rotor shaft to the register may be of the dinect mechanical arfve oyps

ravided with sutable sealing zgainst water leakage o the exterior of the meter or of the

magnetic orive type with sultable protection s3sinst externally spplies magnetic fields,
concitioned under horseshos-shape magnet, Naving magnetic flux density of not less than 5,000
l‘:"les,":?‘n.; ang minimum total line of flux 75,000 lines.

Preference will b2 gven o meter of the interchamgszbls mechanism typs e mat=r in
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METROPOLITAN WATERWORKS AUTHORITY
SPECIFICATION FOR WATER METERS (CLASS O
1 NO. WM. 01272
SIZES - 50 MM (2-INCH) THROUGH 150 MM (&-INCH)

SECTION 1 - GENERAL
Sec.1.1 Scope
This specification covers the both of Woltmann meter ang Single-jet meter in szes 50 mm
(2-in) throush 150 mm (&-in.) for waterworks customer senvice angd mainline apglications with 3
nomina. pressurs of 3 ‘MPa and at working TEmpSraturs up @ w’t,and the matsrzs =nc
workmanship emgployed in their fabricstion.

Stz natence
This spa:ﬁczﬁm»references M'fbllavvi‘l'lg:documems.- They form a part of this
specification to the extent specified herein. In 2ny case of corflict, the requiemems of this
specification shd!m'll. 4 ¥
IS0 4054-1-1977 & 1993 Meazurement OF Water Flow In Closed Conduits — Meters for Cold
Poub{e Water — Part 1 : Specifications

IS0 7005 Metailic Flanges
ASTM A 307 Carbon Steel Soits and Studs, 80000 psi Tensile Strength
TS 171 Soits, Scraws, Nuts, and Studs (General Dasa)

\}

-

| Daily progress R

The continuous checking of MWA is described in the following figures.

o ;uoau [t TYSPX ITIEER S
\ o racy
Soialni Wa 106 s (s o taows £ 0 -

TR S o T
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Daily progress Report by Contractor

(et grsind)
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addo vy STy WP

As the mentioned table which can assess the work performance, the various type of tables
assessing contractor, project engineer are printed in Thai Language in order to be used in MWA.

In implementing the projects by MWA, it is estimated that to expendit 25177.3 million Baht

for Bangkok water distribution project No.7, 7454 million Baht for No.8 Project and 4275 million Baht

for No.9 Project. The projects ae funded by the income of MWA, International Loan and JICA ODA

Loan.
For the project progress and to solve the difficulties, each contractor is monitered by web

project tracking system (WebPS). The information obtained from the project manager and finance are

calculated with Web PS and submitted to the correspondence.
During the study in water distribution system construction department (2) of MWA, the Direct

Jacking Method from the Trenchless Method for Trunk main construction was learned.

Land preparation is made to dig the hole at the start and end place for Jacking.
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Earth excavation is doing.

While Steel Sheet Pile is driving
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Tempory strut and bracing are installed in Steel Sheet Pile.

The drilled holes are covered not to disturb the vehicle movement in day time as shown in Photo.
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Soft eye is installed for correct Jacking Alignment.
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Dummy Pipe is inserted.

Pipe connection are made using inner and outter welding.
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Welding Joint are checked by X-Ray Test.

After that, wrapped with pipe belt and pipe connection is proceeded.
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In the visit, the water distribution project to Koh Kred island located in Nonthaburi district using
125-meter-long, 315 mm diameter HDPE pipe across the Kyauk Phayar river done by the mentioned
department was explained.

Koh Kred island is located 20 km from Bangkok and population is around 6000.It is a famous
and attractive place for tourism. Although, in the last 15 years, water is distributed with 150 mm diameter
HDPE pipe and it is not sufficient at present condition and therefore, the new project is performed with
contractor system.

Koh Kred/ko kret (Island)

(%

@150 mim. HDPE > AR \#
(2001) <> z X

. L =
Nat Chonprathan

From the side of Sala Moo (3) village of Nonthaburi district to Koh Kred island, the sub-river water
supply pipeline is constructed as shown in photo.
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Water depth measurement is done by Hydrographic Survey.

S

AGELE - Tetherabl i I . "--‘i

Receive Modu

™
- -

ansr;'ft Xc:dule

After measuring water depth, the route for water supply pipe is chosen.
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] §ala MoaB (Village)
) Pkjred

J

3 track/route

U]
- ‘
||I ‘—‘-T—‘—LT__“-\»
After that soil is excavated with Khrem Sheel.
Water/River Bed /\
\ /
Sala Moo3 (Village) Tae,nchm Koh Kred
Pak Kred (digging (Island)
6~ "+ Barge/Platform
rp— o~ F . pEEss e
SE - S
| x S - ”’ ’ ’

The sub-river water

supply pipeline
direction

After that the connected HDPE attached by the concrete counter weights are pulled to the other side

bank by motor boat.
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Sala Moo3 (Village) Koh Kred
Pak Kred (sland)

FLOATING (FULL OF AIR)

-
- -
--------

The sub-river water

supply pipeline
direction

The pulled pipe line is filled with water from the other end of water pipe existed at Pak Kred village and
the pipe is sunk into the river.

Water/River Bed M

\

Sala Moo3 (Village) @

Pak Kred Koh Kred
WATER ENTRANCE (Island)

e ¥
=

SINKING

After finishing piping, the work is finished by earth filling.
Furthermore, in the visit to Water Meter Maintenance Division of MWA Water Meter Department, there

was an explanation about the two types of small meter and four types of large meters which are presently
used in MWA and the samples and figures were shown.
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_ \é T Commercial Small Meter

1.Turbine Meter (Multi — Jet)

-
$=

2.Displacement Water Meter

il

Turbine Meter (Multi - Jet)  Displacement Water Meter
L[\ S
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('”,i‘\ e Commercial Large Meter

. Y A o o —

3.Woltmann Water Meter

4.Turbine Meter (Single Jet )
-,y
’ ‘

;.‘ 5 5:‘54&3 e ; ¢ . . .
Woltmannn Water Meter Turbine Meter (Single Jet)
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é LU S D i P )
N S e s e Electronic Flow meter

5. Electromagnetic Flow meter

¢

sonsor reok

& A

ultrasonic beanm

Water meters are classified according to their size as small meter (15 ~ 40 mm diameter) and large meter
(50 ~ 400 mm diameter). Small meters are defined with TIS 1021-2534 Standard for Turbine Type and
TIS 1271-2538 Standard for Displacement Type respectively. And large meter are defined with I1SO
4064 Cold Portable Water Standard.

For commercial use and residential use, both types of meters, small and large are used and for DMA and
corss check, other types are used.

MWA Specification and Reference for each size of meters are shown as the following figure.

The accuracy of meters is defined as the 1ISO 4064 Standard. The water meter of MWA branch offices

) msus-unsnasy [ Mwa - water meter Types
f_ Commercial or residential =\ (DMA) ~ Cross Checking
Small Meter \ Large Meter ﬂ Other Types
(Size @ 15 - @ 40 mm.) (Size @ 50 — @ 400 mm.) 1. Electromagnetic Flow meter
1. Displacement Type Turbine Type

1. Woltman .19
R

2. Ultrasonic Flow meter

2. Single Jet E

-
‘ g 3. Venturl tube Flow Meter

66

y




required to repair are delivered to Water Meter Maintenance Division. The water meters arrived to
Maintenance Division are listed by separating, the repairing and damaged meter. Damage Meter are
separated and sold. Repairing Meter are delivered to meter assembly yard and the main body of meter
and the inner parts are removed one by one. The orginal old color and dust from the separated parts of
meter body are removed and cleanded with sand from the blasting machine. The reusable parts of inner
body parts are re-assembled. After that, the cleaned meter body and the re-assembled interior parts are
reassembled together. The re-assembled water meter is checked with accuracy test. The failed meter
from Accuracy Test are repaired again and the accuracy test is done once more. Meters passed from
Accuracy Test are delivered to the painting yard and painted. After painting, two-point marking are
made on the body of water meter with different color according to the repairing year. For example, the
water meter repaired in 2016 is marked with green color. The repaired meters are parceled with paper
box and reused in connection of water usage by the branch offices.
Water Meter Repairing Workshop

T ——g

Painted Water Meter
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Painting and Marking

Water Meter Daily Records
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Revenue Compare with Water meters

Quartity of MWA water metern

L Ve

01308 Unte . 1% 2014 MWA Revenue

) Ml B e

LUTALL Unins . 0% B L e

Life span of water meters are defined as shown in figure.

Life Span of MWA Water meters

For existing customers

Years

15-25 10 1009 New Meter

40 5 1009% New Meter

30% New Meter
50-400 2

70% Repaired Meter

Full life span meters are replaced with the new ones with free of charge. However, the damaged one

which of its age is under the defined life span are repaired and reinstalled. While the new one is wanted
by the customer, it must be cost by the customer.

Installation Performance of 15-40mm @ Water Meter in 2014 Fiscal Year
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Installation Performance of @15-40 mm Water Meter in Fiscal Year 2014
(Oct 2013 - Sep 2014)

Full Life Span
Replacements

New Maintenance
Connections Replacements

71,920 meters 53,144 meters 144,765 meters

Repairing Output of @15-40 mm Water Meter
in Fiscal Year 2014 (Oct 2013 - Sep 2014)

B e —

Installation Performance of 50-400mm @ Water Meter in 2014 Fiscal Year

Installation Performance of @50-400 mm Water Meter in Fiscal Year 2014
(Oct 2013 - Sep 2014)

Full Life Span
Replacements

New Maintenance
Connections Replacements

796 meters 3,529 meters

Repairing Output of @50-400 mm Water Meter
in Fiscal Year 2014 (Oct 2013 - Sep 2014)

B e —

Installation of meters are done as the following photos.

Installation of small meters
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(’” ;) i Small meter Installation ja
é‘ T @15-40 mm. ~E -

25 40
380 380
140 170

Installation of large meters

(” mseunmeners  LArGE Meter Installation

S — e —

size @ 50 - @ 400 mm.

Water meter Installation Standard
Compose meter set with Straight Cast Iron & Strainer

2Types
1. Up Stream = 100 Down Streame 50

\m

The main reasons causing unaccuracy of water meter are the quality of water meter, installion

fault of water meter, turbidity content in water, unqualified gasket and the larger size of water meter
than that of water conduit pipe. The adequacy of the size of water conduit pipe and that of the water
meter can increase the NRW Ratio upto 1-2 %.

According to the site visit to the Engineering Material Testing Building of MWA Engineering
Standard Department, the laboratory tests such as Tensile test for the Rubber Gasket according to the
ASTM F477-02, Concrete Compressive Test, Seive Analysis Test to get the grain size distribution of
sand, Specific Gravity Test , Soluability Test ,Tensile test for Bolt and Nut , Acetone Resistant Test and
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Copper Alloy Chemical Composition Test to know the homoginity of PVC pipes, can be carried out
in that building. It is known that the results obtained from those tests are reported to Engineer, Sectional
Chief and Department Director.
On 28™ November, 2016, there was site visit to Survey & Design Department. Department was
formed 40 years ago with 20 staffs which becomes around 200 staffs at present.
In Survey & Design Department,
There are four divisions as follows formed with twelve sections;
1. Civil Work Design Division
2. Trunk main Design Division
3. Water Distributation Pipeline System Design Division
4. Land Acquisition Management Division
During the site visit, MWA defined the design criteria which is nearly closed to that of AWWA
and the amendment of MWA is to define the unit weight of soil and soil submerged unit weight according
to the soil condition of the owned country. The reason is that Thailand used water from tube well only
since the last 50 years . Therefore, at present they are facing soil settlement of 2cm-5¢m per year and
the design criteria of AWWA is defined based on that soil condition. Therefore, since the time of water

distribution could provide to
the public, the rule not to exploit
undergournd : water was issued.
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Design Criteria

In design calculation of pipe, the total external load are vertical pressure, lateral pressure and
reaction pressure. There are the formule to calculate the weight of road and vehicles load passing the
road. Those calculation methods are same as those of AWWA by replacing with MWA data. Those
formale have been used since the City is established. In addition to this, the rule that prohibit the entering
of the trucks which can cause the damage problem of road and distribution pipe into Bangkok is issued.
The reason is that the loads of these trucks are not included in the design calculation. In Myanmar, it is
suggested that seismic load should also be considerd in design calculation.
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Figure showing Vertical pressure, Lateral Pressure and Reaction pressure to the pipe
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Moment Diagram & Shear Force Diagram

The Pipe Laying Design is according to AWWA.

Cl=clearence on each side of pipe

t=the submerged depth of pipe and there are sand layer and foundation under the pipe. Each layer of 30
cm (1°) sand is compacted with compacting mechine without pressing tightly in order to get the
condition that the pipe can vibrate. Vacant place is left for the pavement thickness. The pavement
thickness is discussed with the road design team.
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Pipe laying Design

Pipe line classification is defined as

s Pipes from water treatment plant to pumping station (3400mm@ (134”) ~ 2000mm@ (78”) are
classified as Tunnel & Transmission conduit.

% Pipes from Trunk main to the alley (400mm@ (16”) ~ 100mm@ (4”) are classified as Distribution
pipe.

s Pipes from Distribution pipe to customers (20mm@ (3/4”) ~ S0mm@ (1)) are classified as
Service pipe.

Transmission
Condult

T e (A S R

Water Treatment Wator Trestrnent 2 2 Distribution
Plant N Pump Station Trunk Main 3
Pump Station Pump Station Service Area Alley Custamars

—

San

Pipe line Classification

There are different kinds of valves to control water pressure such as Gate Valve, Butterfly Valve and Air
Valves. BV can be damaged with the high-water pressure and therefore, GV should be used for high
water pressure. Though BV is convinient for narrow space, it is inconvenient for controlling water
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pressure. Therefore, in the places of controlling water pressure, GV is used and while in the process of
shutting/opening, BV is used.

Gate Valve and Butterfly Valve
Pipe guide should be used due to the cause of pressure at Pipe fitting such as Tee, Elbow and
End cap.

Figure showing Pressure acted to Tee, Elbow and End cap
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Pressure acting to T junction
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Pressure Acting to Bent
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For End cap
Nowadays, pusher is used to lay the pipe line because the land owner used to make objection
when the pipe line is laid over the residential area.

There are two main tasks to be carried out for Survey & Design Department. They should
cooperate with City Water Supply Department and other departments such as road, electricity and
irrigation departments. Therefore, the water pipe line team should cooperate with the road team. The
design of the pipe line is produced with the cooperation of road team. In such cases, the water supply
department can produce the pipe design which is fitted to the road. The road team have to understand
about the related work of water supply and the water supply team also should know the road related
work in vice versa.

While the visit to Trunk Main Renovation Design Section and Trunk Main System
Division, the list of the work was shown by the Project Implementation Division as the below
figure. In this list, the location of the project, geographic condition, estimated budget, cost estimation,
type and length of the pipe are tabulated according to the fisical year of the projects to be carried out.

Sample Project List shown by Project Implementation Division
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In addition to the project list, each project is mentioned according to the time period to be
carried out by each corresponding department.

WM .r ) ’]I'lll':'l‘ﬂ'fc{.lllu AN (Uvy) -

71 , —— - - —a

L
{
‘ | T e e

| il

Sample project time table for each corresponding department
In this time table, the time breakdown is listed for respective department from the beginning to the
completion of the project as follow:
1. 4 months for Survey and design for Survey and Design Department
2. 3 months for Budjet Permission and Land Acquisition Management Division, S&D
Department
3. 1. 5months for Cost Estimation, Cost Estimating Division, Engineering Standard &
Geographic Information Department
4. 3 months for TOR and tender document preparation, Contracting section, Project Management
Department
5. 3 months for Tendering, Tender Management section, Project Management Department;
10 months for construction stage, Construction Department;
The required map is requested to the GIS section with mail or phone from the department.
AutoCAD drawing is made in the map sent from GIS section.

Sample Auto CAD sent from GIS section
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The route is selected depending on the road intersection, creek crossing, trees, pipe line layout
and road condition. For example, the risk of the electric shock with water is primary criteria to be
considered if the existence of electricity pole is occured. When the pipe is laid adjacent to the electricity
pole, the location between the pole and road is the suitable place because it cannot cause the damage to
the residences.

Location causing the pipe laying problem

In case of laying pipe on the residential area, the problem of relocation of pipe and compensation used
to be occured due to the complaint of the owner. The most important thing is not to be negative impact
to the residential area. Furthermore, when location to lay the pipe is not available, it should be laid at
raod area. Therefore, it should discuss with road department. If there is no choice, it (pipe laying) should
be done by compensating to the owner for the land price.

For the place of creek crossing, the depth of creek and water level are needed to be measured.
If those creek is corresponding to the irrigation department, in case of no permission from that
department, performance of pipe laying using saddle along the bridge. Therefore, A-shape RC pole
have to be used as shown in the following figure. A-frame should be located beside the pole constructed
by Irrigation department in order to get the smooth transportation by boats along the creek.
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@ 2.1 QUANUANG - NOIHAN (ST)

Usage of Reinforced Concrete A type-frame pole in creek crossing
Project is carried out according to the implemented Auto Cad Drawing. Detaill of Bend, Tee,
Valve, trees and signboard are included in the Auto CAD drawing. Moreover, the list including type of
pipes, pipe length, the location to be carried out, the place, time and period that the water will cut out
while the work is doing must be prepared.

Detail Auto CAD drawing

Detail Auto CAD drawings
If the electric pole, residents and roads are loated closely, there is possibility of causing car accident to

the road user. If the pipe will be laid in such places, all conditions should be considered.
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Closely Located Electricity Pole, Residence and Road

MWA discussed the difficulties experienced in performing the work and problem-solving ways.
% Formerly, there is no relation between road team and water supply team in laying water pipe.

As a consequence of this fact, the remaining pipe line on the road can be seen by seeing the Gate Valve

location.

Existance of Gate Valve on the Road

#The pipe line in this figure is extruded onto the road because of unsystematic
pipe connection of the old system. Nowadays, demolishing of the old pipe are doing. If
the removal of old pipe is not difficult, the old pipe are replaced with the new pipe line.
If it is difficult to remove the old pipe line, the new pipe line is laid adjacent to the old pipe line.
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Unsystematic Pipe Connection

#Difficulty in laying pipe line comes out because the road department take large space to
construct platform. The electricity pole and trees are located along the pipe line and therefore, the pipe
laying is carried out depending on the conditions. For trees cutting, permission from the respective
authority must be requested.

Field Survey to Lay Pipe Line on the Wide Platform

% Pipe laying work of the below figure is a special case. Road is laid over the creek and the
residences near the road were using the water from the creek and open channel in the past.

% Nowadays, using pipe support, PVC pipe laying has been done. It is very easy to lay pipe using
pipe support. Considering the easy accesses of the villagers by boat, bends are used at the junction of
creeks and channel.
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Usage of bends at the junction of creeks and channel
The figure shows the work of HDPE pipe laying over the river bed. In performing this work, counter
weight is used together with the pipe. In the case to remove the pipe, when water is released out
after shutting the GV, the pipe floats on the water surface. The signboard showing the existence of

pipe line under the water must be installed. At the signboard’s location, it is better to install water
meter.

83



Pipe laying on the river bed

Pipe Laying Work Finishing on the River Bed

After making draft drawing after field survey and complete drawing with Auto Cad, the signatures of
the drafter, designer, checker and the approved persons are necessary.
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Drawing with signatures of drafter, designer, checker and the approved person

After that it should be submitted to until level 11 step by step.
Most of the works are pipe repairing work for the water loss problem found by DMA during inspection.
Water losses are mostly occurred at the distribution and service pipe lines. Pipe line is concerned with
S&D department and water loss problem in the pipe is concerned with DMA. The amount of water loss
is large as long as the length of water pipe line distributed from MWA. Therefore, it is also necessary to
control the water loss by rules and regulation. Water losses are frequently occured in the old water pipe
of long age, the old water storage tank, the place where water meter is installed, the places passed by
the heavy trucks and mainly in service area. Systematic performance to find and investigate water loss
by DMA is necessary. Therefore, it is needed to consider for DMA system while doing pipe line. And
because of this, it is able to find the problem by step testing for NRW.

We have learnt that the contractors being selected to carry out the project have to submit shop
drawing.

On 29" December, 206, the study is continued in Trunk Main Renovation Design Section
and Trunkmain System Division. Explanation about DMA system was recieved. DMA must
be considered at the beginning of pipe line connection. DMA should be divided by valves to prevent
mixing with another DMA.

Branch office should be provided to make DMA and the numbers of DMA to be placed at each
branch office should be considered ahead. Furthermore, environmental facts must be collected in ahead.
Those DMA should be connected with township office and head office. In the wide region, small sub-
DMA should be provided.

In one DMA, one branch is organized with sub-branches. These branch offices are doing water
distribution, collecting water tariff, reading water meter and water loss prevention.

After that, discussions are made concerning with the performance of MWA. The topics are:

a) At the beginning of the establishment of MWA, the works are done by hiring external
organizations but it was inconvenient. Long term achievement can be obtained by working
together with various organization and therefore organization was formed with own staff and
the work are done.
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b)  The design criteria of MWA is made according to the Engineering Council and confirmed with
the National level.

€) MWA defined the design criteria by themselves. Formerly, it was difficult to perform under
ministry of construction. AV and WO valve should be located in 1km (3280’) spacing. In
MWA, Design criteria are drawn only for flat ground region.

d) Design process is same as done by JICA but different with government policy. MWA need to
connect with all organizations.

e) Inthe time when enough water supply can be provided, water from tube well is not permitted
to exploit.

f)  Inorder the work performance to be easy, cooperation and relation with other organizations is
necessary. If it is necessary, it should connect and relate in every time. For example, in
discussing with road team, if road team need to do the work, working together with road team
make cost reduction and easy. (road team is given as an example and also it should be other
organization such as electricity and irrigation)

The difficulties experienced in MWA are:

Main difficulties are occurred in cooperation with other organizations. The reason is that other
organizations need to do a work. However, before starting the work, closely relation with those
organization is necessary. The work they are performing, should be known. It is necessary to know how
they are doing in drawing. By doing so, the appropriate way to do can be found. (Example, by seeing
the performance of electricity and road team, negotiation with those organizations to change the route
if their selected route is inconvenient for our work is possible and understanding and knowing the best
way to lay pipe line depending on the work by other organization, parallel work of making drainage
and pipe laying to avoid demolision of drainage and wall also can be achieved.

Technical Problems are always to be happened and at that time, the problems are solved by
special techniques. For example, it is not convenient to lay pipe by collapsing residences and therefore,
pusher is used to lay pipe. If there is no way to do, the special techniques are used even it is costly way.
Such kind of discussion are made and learned in MWA.

After that, we visited to the project place of Rom Klao Bridge together with assistant engineer
Daw Khin San Win (Inspection and Construction). For that project, BMA (Bangkok Management
Administration) is hired as an only one contractor for water pip line work and electricity work. The
works are related to each other and those are deviated from the work plan and therefore only one
conctractor is hired. MWA stationed at office and need to moniter and check the project.

The project is to construct 3km long 800 mm@ ST pipe and 1km long 300 mm@ PVC pipe.  Gas pipe
line are existing in 3 feet depth of that place. Pipe laying, sand compressing are done and checked by
BMA (Bangkok management administration, Bangkok City)
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Investigation at the project Rom Klao Bridge

Then, while investigating in the site, works are done and pipe laying work could not be seen.
In this way;, it is reported that standard, guideline, manual and SOP (Design) have been learnt at
MWA.

4.8 Problem Solving Methods and Performance

In August 16 of 1967, Metropolitan Waterworks Authority (MWA) was formed and in 1974-
1978, 800,000 m*/day of water are distributed with Bangkok Water Supply Improvement Project. And
also, the following projects are planned and implemented by MWA. They are in 1978-1982, as 2"
Bangkok Water Supply Improvement Project, 800,000 m®/day and in 1982-1984, as 3" Bangkok Water
Supply Improvement Project, 400,000 m® /day , in 1988-1992 ,as 3rd Bangkok Water Supply
Improvement Project, 800,000 m*/day, in 1991-2000 as 4" Bangkok Water Supply Improvement Project,
400,000 m®/day, in 1992-2002 as 5™ Bangok Water Supply Improvement Project, 400,000 m*/day, in
2005-2007 as 6" Bangkok Water Supply Improvement Project, 400,000 m®/day, in 2000-2011 as 7™
Bangkok Water Supply Improvement Project, 800,000 m*/day, in 2006-2009, 2008-2014 as 8" Bangkok
Water Supply Improvement Project, 800,000 m® in 2006-2012 as 9" Bangkok Water Supply
Improvement Project, 800,000 m®/day.

Furthermore, as a road map, MWA strategic Management Planning is prepared and
implemented for the following projects.
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In 1967, Improvement of water resource and domestic water Project,

In 1978, Improvement of the capacity of water supply project,

In 1988, Improvement of the amount of water supply and defining standards,

In 1999, Capacity Development of water supply, investigation of water resource and planning for
satisfaction of water user

In 2008, Improvement of Water Supply Capacity Management, water user, supplier and information
technology Assessement Project,

In 2012-2016

(1) To perform to get clean and sufficient water supply to the user,

(2) Tobeable to perform long term development of water supply, distribution and water usage by using
high standard infrastructure,

(3) Tocome out the first international standard of south East Asia in the field of Administration, Social
and environmental,

In 2017-2021, production of safe water in accordance with international standard.

Water resource of MWA are 73% from Chao Phraya River and 23% from Mekong Dam. Water
intake building from Chao Phraya River is constructed 96 km from Thailand guard. Nowadays, global
warming, defrozing of Ice Mountain, flooding and drought are occurred due to the climate changes and
the water quality of Chao Phraya River has become poor in the last 20 years ago. Although sea water
intrusion in the past was below 80km from the river mouth, at present it becomes over 96 km and the
problem of sea water intrusion is occurred at the intake point.

To solve those problems, 4S policy is established. The meaning of 4S is Stability, Safety,
Sufficient, and Sustainability and to implement that policy, preparation, short-term plan and long-term
plan are implemented.

Pretreatment in Raw Water Intake, improvement of Water Treatment Plant Process from
conventional system to advanced system and preparing emergency plan have been performed.

Annual Required staff are selected by Manpower Planning Section. Staff selection are done
based on the following criteria such as, master plan and logn term principle of the project, the nature of
the work, scope of the work and required number of manpower.

The numbers of staff to be employed are limited and controlled by the facts such as the amount
of water consumption, charges for water, ratio of staff, expanse of each staff, income, outcome and fund
of the department. Annual staff employment plan is made by adjusting the effect of newly employed
staff on the existing staff, pension, and promotion.

Main work, master plan development project, customer relation, financial and main authority
management task are performed with internal staff. Non-important work are done by employing external
staff. By performing the work seperatly in such way, production cost can be reduced, ability of the staff
is able to assess, production skill can be improved, and the challenge of the work can be shared. Such
kind of positive results can be obtained. At the same time, the negative results such as decreasing water
quality, decreasing assessment on the customer (water user) and causing long term promise, can be
occurred also.
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In collecting water tariff, two types are classified with different rates.
(1) residence,
(2) commerce, government agency, state enterprise and industry

Progressive rate is used in collecting water tariff.

WATER TARIFFS
Effective December 1999

8.50 9.50
1% Not less than 45.00 Babt 0-10 Not less than 90,00 Baht
N 10.00 11.20 10.70
41-50 1035 2130 10.95
5160 10.66 3140 13.21
6170 11.00 4150 1354
7180 TS 5160 13.86
81-90 12.50 61.80 14.19
91100 1282 81-100 1451
101120 13.15 101-120 1401
121-160 1347 121-160 15.16
161.200 13.80 161-200 1540
over 200 1445 over 200 15.81

MWA has been charged the untreated water at the rate of 0.15 baht or15 satang/cublic meter to the Royal Irmigation
Department.

The main facts in defining the water tariff,

(1) 1t must be fair water tariff and it must cover the production cost, it must be able to implement
the projects and it must be fit to the Government policy

2 In planning the financial projects, it is based on the external facts such as GNP,
currency fluctuation, currency exchange rate, time, rules and departmental facts such as investment rate,
operational cost, and depreciation rate.

In planning, it is divided into annual project, 5-years project, and long-term project. Budget is
defined as one year budget starting from this year of October 1% to the next year September 31. In budget,
there are two items, income and expenditure. Water tariff and other income are included in income. In
expenditure, operational cost and investment are included. Operational cost is requested and obtained
from Board of Director and investment cost are requested from Union Government Cabinet. Budget
usage are controlled by revising the budget after usage, reporting, and revising with standard.

In making list of fixed assets, official used things are listed systematically and depreciation rate
calculation, defining life span of assets are done. Depreciation rate is calculated by straight line method
and life span of the assets are estimated by engineers. Unusable assets are listed and removed by Asset
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Accounting Division.

In managing Entitled Assets, it is mainly divided into (1) principal commercial entitlement, (2)
information system and (3) non-principal commercial entitlement. In (1) principal commercial
entitlement, water resource, intake cannal, water pump, electrical system, sedimentation tank, filtration
tank, water storage tank, chemicals, disposals, main pipe and distribution pipe are included. In
information system, Scada, GIS, Internet are included. In non-principal commercial entitlement, land,
building, vehicles and auxillary things are included. As future entitlement, work promotion,
improvement of planning, work performance upgrading are planned.

The following standards are used in MWA.

AASHTO (American Association of State Highway and Transportation Officials) CJACI (The American
Concrete Institute) CJANSI (American National Standards Institute) CIAPI (American Petroleum
Institute) CASTM (American Society for Testing and Material) CIAS (Australian Standards) CIAWS
(American Welding Society) CIAWWA (American Water Works Association) [IBS (British Standard
Specifications) CDIN (Deutsches Institut for Normung) CFDA (Food and Drug Administration) CISO
(International Organization for Standardization) [1JIS (Japanese Industrial Standards) CITIS (Thai
Industrial Standards) CJALA (American Lifelines Alliance (Seismic Guidelines for Water Pipelines))

Pipes are classified as from 2000-3400 mm as Transmission Conduit, 500~1800 mmas  Trunk
Mains, 100~400 mm as Distribution Pipes, 20~50 mm as Service Pipes. There are manuals and design
guidline for calculating and designing those pipe lines.

MWA need to get the approval and permission from the land owner and authorized department
in performing the project. The criteria to define Key Performance Indicator are accuracy, measurability,
availability, work related and timly manner.

Those KPI will be used effectively for department vision, long term project relating to master
plan, organization and work plan and will be implemented individually and organizationally. KPI will
be carried out from the base level to upper by individually. In calculating KPI, performance is taken as
80% and quality is 20%.

In calculating KPI, Monitoring and Evaluation Department nominated the corresponding team and that
team need to report back. Salary increment, position promotion and bonus are made based on the results.
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5. Comparison between YCDC and MWA
5.1 Institutional Governance
No Situation of YCDC Practices in MWA Characteristics and
S. Advantages
1 It’s Cabinet level. It’s a State Enterprise under
Ministry of Interior.

2 For the budget allocation, confirmation BOD of MWA allocates the budget

will get step by step through Yangon and gets confirmation step by step

Regional Government to Hluttaw (House | from Ministry of Interior.

of Parliament)
3 In Engineering Department (Water & It has 12 members of BOD

Sanitation), there is one Chief Engineer, | including Governor, 8 Deputy

3 members of Deputy Chief Engineers Governors and 18 Assistant

and 7 Assistant Chief Engineers and Governors and governs 56

under them, it has 7 Divisions. Divisions.
4 Daily Water supply capacity is 0.93 cu- Daily Water supply capacity is

meters per day. 6.32 cu-meters per day.
5 NRW is 60%. NRW is 23.37 %.
6 No.of Connection = million No.of Connection = 2.2 million
7 It takes 5 years to draft Master plan. It takes 7 years to draft Master

30 year Master Plan (2010-2040) plan.

30 year Master Plan (1987-2017)

5.2 Organization Structure of Water Utility
Nos. Situation of YCDC Practices in MWA Characteristics and

Advantages

Service Area sg-km
Production Capacity 0.914mil

Water Sources Surface Water

Alum,Aluminium Cholorohydrate,
Chlorine dosing only

Service Area
Production Capacity  6.32 mil

3195 sg-km

cu.m/day cu.m/day

No of Customers mil Pop; | No of Customers 2.23 mil
Served 1.7 mil Coverage Pop; Served 11.5 mil
Ratio 60% No of Personnels | Coverage Ratio 99%
nos. No of Personnels 5339 nos.

Water Sources Surface Water NRW

NRW Ratio 60% Ratio 23.37%

Type of connections 6 nos. Type of connections 2 nos.Total
Total Pipe Length Pipe Length 33186 km

No of WTP 6nos.No of No of WTP 4nos.
Pumping Station  6nos. No of Pumping Station  14nos.

No of Branch Office ~ 33nos. No of Branch Office  18nos.
WaterQuality Parameters 25n0s. Water Quality Parameters 14nos.
Avg;Water Supply Duration Avg;Water Supply Duration
9.1hr/day 24hr/day

Water Consumption 110 Ipcd Water Consumption  200Ipcd

Can get good quality of
water.

Old aged pipe are using now.

Replacing, laying new pipe line in
accordance with Alum, PAC,
Polyetectrolyte, PreChlorine, Post-
Chlorine Doing pipe’s standards.

Can reduce NRW

It has six kinds of water
connections.

Two types of water connections.

Can get water tariff fully

There are also Non Revenue
Connections. (FOC connection)

Two types of water connections.

Can get water tariff fully

90 % of reservoir water and 10% of
tube-well water are using now.

27% of reservoir water and 73 % of
river water are using.

Can reduce the cost of
water quality
maintenance.




In some tube-well, salty water is
dissolved.

Salty water is dissolved in river water.

Can reduce the cost of
water quality
maintenance.

5.3 Planning System

Topic | Current situation of YCDC Practice In MWA Characteristics And Advantages

5.3.1 | Planning section is started to | Planning development is formed of | Division can allocate the work so
establish in 2016 and under | 4 departments and under which | that it can perform/operate the work
which there are two sub | there are divisions. effectively and efficiently.
sections.

5.3.2 | Based on the Master plan, | Beside = Master  plan  and | Based on the 5 years Strategic
improvement  plan  are | improvement plan, it has 5 years | Management plan, which is drafted
drafted and implemented. Strategic Management plan for the | by Strategic Management Plan

improvement of water supply and | division, projects will  be
based on that they have drafted | implemented according to
yearly action plan and define/make | respective departments.

project according to departments.

5.3.3 | To set PI data, all are defined | Based on Vision, Mission and | After implementing the project,
as Permanent data. projects, KPIs are defined. obtaining summary data are

analyzed and used it for the next
project as KPIs.

534 | For Monitoring and | Monitoring and Evaluation | They can perform/ work effectively
Evaluation, the staffs go on | Department monitors and | and quickly using IT System.
site and do it by handwriting. | evaluates KPIs for each division.

5.3.5 Deploy Business Continuity Plan. | In the business works, water can be
used safely and trustfully. So it can
help increase of the department’s
income.

5.3.6 Draft and deploy Water Safety | It can help for the increase of

Plan. department’s income by gaining
customer’s trust and reliance.

5.4 Human Resources Development
Topic Situation of YCDC Practices in MWA O et

Advantages

HRD plan No HRD plan from long | Performing in | Make HRD plan in details

-Detail  contents of | term view. organization level, | including Organization needs,

HRD plan Dept/Individual level and | Department needs and

Key Changes Individual needs

Relation between Look back Business plan | Make  HRD  Plan in

business plan and HRD and Business policy. accordance with  Business

plan Plan

Procedures to make | HRD  meeting with | HRD  Meeting  with | Can implement IDP

HRD plan executives first executives  first, then | (Individual Development

make Training Needs | Plan)

Survey, Data Collection

and  Training  Needs
Analysis
Training management | Now we have training | -HRD Officer is | Because of take feedback next

PDCA  cycles of

training management

with PDCA cycle.

monitoring training.

training.

Steps to make training

Firstly more turnover

About IDP to training

Each staff need analysis.

plan WA staff to survey so | implementation

training implementation.
Assessment of training | Training evaluation 1is | Level of Assessments, | Assessment of  training
achievement the decided such as | Type of Assessments and | achievement including




exam, site visit report, | Tools. advantage and disadvantage.
attend, obedient and
discussion.
Staff record on training | Staff  record keep | Used internet internal | Easily see training profile and
participation document. online. (SAP system) record
(ONRE Difficulties to promote | Senior staff to junior staff | New staff knows
- Any system to HRD activities in each | knowledge sharing. Responsibilities.
enhance OJT? workplace.
Role of supervisors for Coach system OJT starts Japan so continue.
oJT
How to bring up OJT Do Non-class room | Reduce cost
Trainers? training
Organization and | Responsibilities of | Responsibilities of HRD | Make plans and implement

responsibilities

YCDC are to support to

are to support to achieve

the plans.

-Whole  organization | achieve the mission and | the mission and vision of
structure  and HRD | vision of YCDC. MWA.
related section
Duties and Responsibilities of each | Share the responsibilities | Link between sections is
responsibilities of each | section are not clear. of each section with the | strong and it has a good
section related to HRD coordination of Corporate | communication among
Communication sections.
Department.
Personnel evaluation | No official system for | Especially = IDP  Plan | Easily know each staff
Detail system of | Personal evaluation. implementation. improves.

personnel evaluation

Responsibilities of each

Low awareness of mid-

Approve Responsibilities

MWA’s vision and mission

manager level managers for HRD. | each section. implementation.

How to utilize the result | Give Promotion Do  complete MWA | Good service

of the evaluation Straggly target

Relation between | No incentives system Look Annual Report -staff try

evaluation and

incentives

Resource of HRD No training center at | Firstly design vision and | Training improvement
Role and organization EDWS. Mission

of training center

Procedures to improve

-Coming soon Library at

Training room and

Each staff improvement self-

training EDWS facilities, Library and learning.
materials/textbooks E-Library.
System to bring up | Rich experience staff Give training Coach | Too busy so try trainer.
internal trainers system, trainer fee, aboard

training.

Library/information
management for staff

Build to e-Library and use
internal website.

Easily know staff self-learning
and information.

reference

5.5 Corporate Accounting

Topic Situation of YCDC Practices In MWA Characteristics and
advantage

5.5.1 Although the organization chart | In MWA, duties and responsibilities | As the staffs have to work

is well organized, individual job
description is not clear. As
assigned duties and responsible
section does not match and the
duties are mixing, it is difficult
to analyze and to make
comparison for improvement.

of each section are clarified and
individual job description is clear.
Moreover, the staffs have to perform
only the duties according to their
individual job description.

only the responsible part,
they can analyze their
implemented  work, can
compare with the previous
year’s record.




5.5.2 Use Government Accounting | Apply Corporate Accounting System | By making Financial
System and make the accounts | and Actual Basic. Make Financial | Statement, the actual
in cash basic. But we don’t | Statement monthly, quarterly and | situation/status can be known
have/make P/L and B/S. Thus | annually and submit Financial | and the necessary
we cannot know the actual | Report to respective authority. management can be prepared
status of the organization. to improve the work.

We don’t have Data | Apply systematic Data input. Input | As the result of Continuous
recording/inputting system. | Data in the system monthly, | analysis, we can do
Although there are some | quarterly, annually. And can monitor | necessary management
records, they are not secure and | and analyze & compare the data of | effectively. And it can
not reliable, and cannot help for | each customer. prevent possible losses.
analysis and comparison.

5.5.3 As EDWS cannot apply IT fully, | As MWA applies IT effectively, it | As it can reduce the current
the department relies on the | can reduce the current expenditure | expenditure, it can increase
workforce with more staffs, on | concerning with staffs. profit percentage.
the other hand, the expenditure
for salary and office materials
cost a lot more.

554 Assets are not recorded | In MWA, from the state of ordering | Continuous monitoring,
systematically and the necessary | to receiving the item, registering in | comparison and analysis are
information is not available. asset list, purchasing and giving out | effective for the work and

the item to the respective section/ | can decrease the possibility
department  are  carried  out | of loss as much.
systematicallyy. Then input in

depreciation account with necessary

data by following Accounting

Policy. And then do monitoring,

analysis and comparison.

5.5.5 Prepare BE, RE as budget | Expenditure process of each project | As the result of Continuous
proposal. Don’t monitor | implementation is monitored. Each | analysis, we can do
Payable, Income, Outcome, | account is recorded and kept | necessary management
Account receivable and each | systematically. Value-added Tax and | effectively. And it can
account. Withholding Tax are regularly check | prevent possible losses.

and compared with the previous
financial year’s data of tax.

5.5.6 The main income of EDWS is | Revenue Structure of MWA is Water | As MWA considers the profit
water tariff and it is 90% of total | Sales 85.21% Water meter operating | for the organization and is
income. revenue  3.94%, Tab  water | always finding, monitoring

connection fees 1.99% Under the | and analyzing the possible

title of Other Operating revenue, | ways of income, the

MWA has other income from selling | organization is getting profits

“Pa Pa” Brand water bottle (350cc, | form the services according

600cc, 1500cc). MWA sells 600cc | to the tariff rate set in 1999

water bottles to other Brands. and it is still using that tariff
rate till now.

5.6 Standard, Guideline, Manual and SOP (Construction & Inspection)

Nos. Situation of YCDC Practices in MWA Characteristics and Advantages

1 Starts to practice Contractor | It’s been practicing Contractor | Standard, Guideline, Manual and

system. System. SOPs which are designated by
department are available.
Manpower and machine power can
reduce.

2 It’s required to have They compare and compile | Can define/set the necessary

Regulation, Standard, Standard and Guideline and | Standard, Guideline for Water Supply

Guideline, Manual and SOPs | select the useful S, G and M for
which is separately defined the organization so that the
for Department. employees can know/detect it

Work and its materials/facilities and
can make SOP.




easily. Besides, they have Thai
Industrial Standard (TIS)
organization for Thailand.

3 We need Standard, Guideline
and Manual of monitoring,
repair and maintenance for
Water supply facilities and
repair and maintenance

They have the section which
detects/tests the water supply
facilities using ASTM Standard,
ISO Standard.

Standardize Water Supply facilities
and materials can be used in full
term.

workshop.
4 We have YCDC law. They have MWA Act 1967, Main | According to Act 1983, it can know
Canal Act 1983. the facts about Main Canal and
Intake.
5.7 PPP (Private sector involvement in water supply management)
5.8 Actions for Problem solving
Ch, teristi d
Topic Situation of YCDC Practices in MWA ArACTErISHes an
Advantages
5.8.1 YCDC is under Yangon MWA is under Ministry of MWA can submit the work
Institutional Regional Government and Interior and Minister of proposals to Minister

Governance Yangon Regional Minister is the
same position/level with Union Union Minister.

Minister.

Interior is the same level with | directly and it can be

proceed within a short
time.

5.8.2 Water supply is managed by CE,
Organization | three DYCEs and six ACEs and

and total number of staffs is 2152. staff is 4222.

Responsibilit
y

Eight Deputy Governors, 19 Planning Department,
Assistant Governors and total | HRM department, Training

Center, Building
Department, IT
Department in MWA run
the work according to their
specific duties and
responsibilities and thus,
there is no heavy load and
each department can
implement their duties
effectively.

5.8.3 After independence, EDWS
Planning make plans such as Phugyi
Project, Ngamoeyeik Project and
Lagunpyin Project, and the
projects were implemented in
1989, 2005 and 2013

respectively.

laying works were

Phygyi project was implemented
with loan from ADB by General
Administration Department,
Ministry of Home affairs and
Ministry of Religion. The
construction works of Reservoir,
P/S and Pipe plant, and pipe

commissioned to Ministry of
Construction. The project was
finished in 1989 and YCDC is
now supplying 54 million
gallons to Yangon City.
Ngamoeyeik Water supply

MWA could make plans and MWA could make planning
implement the projects for projects and

their efficient water supply; implementation

first phase (1974), second continuously.

phase (1978), third phase
(1985), fourth phase (1991),
fifth phase (1992), sixth phase
(1995), seventh phase (2006),
eight phase (2008), ninth
phase (2016) respectively.




Project was implemented in
2004 and water from
Ngamoeyeik Dam is conveyed
with open channel to
Ngamoeyeik WTP. After treating
water at NNP WTP, the treated
water is distributed to Yangon
City. YCDC could supply
45MGD from Phase 1 in 2005
and 45 MGD from Phase 2 in
2013.

Lagunpyin project was
implemented in 2013 and the
water resource is from
Lagunpyin Dam. 40 Million
gallons of water is conveyed per
day. The purpose of the project is
to supply 10MGD to Thilawa
SEZ and 30 MGD to 4 new
Dagon Townships, Tharkayta
Tsh and Dawpon Tsh. In
Lagunpyin project, YCDC
implement Intake tower and
WTP with the support from
Japan and implemented P/S,
Pipe laying and distribution with
ODA Loan (23.643 billion Yen)
from JICA.

5.84

Human
Resources
Development

There is no separated HRD
section in EDWS. There is no
training center in EDWS. There
is no individual assessment
system.

Two human resources
departments exist in MWA
and the training center
arranges and conducts oversea
trainings, outside training
within country, in-house
trainings and internal
trainings. The board of HRD
is monitoring each staff and
considers salary increase,
promotion and bonus based on
the results and performance.

There is training center in
MWA and the training
center conducts over 200
trainings per year. Even
after the training, staffs’
capacity improvement and
performance are
monitored.

5.8.5 Finance

In YCDC, water tariff is
structured as domestic,
commercial, meter, Flat rate, FE
and wide yard, and if compared
with Asian countries, the water
tariff rate is quite lower. The
collected water tariff are
transferred to YCDC and EDWS
has to submit proposal for
budget.

Water tariff is Progressive
Rate and the consumption has
to be purchased according to
the meter unit. The customers
are categorized into two types;
domestic and commercial.
Some percent of all income
has to be transferred to
Government and some amount
is spared for the urgent matter
of organization. For huge
investment, the Government
subsidize partially.

As MWA is independent in
setting water tariff and
budgeting system, the
organization can
implement the plans
quickly and effectively.

5.8.6
Regulations,
Standards,
Guidelines
and Manuals

There are no dependable
Regulations, Standards,
Guidelines and Manuals in
YCDC. The existing RSGMs are
needed to be revised to be
flexible with the circumstance
and situation.

MWA has perfect and
dependable RSGMs.

As MWA has standard
RSGMs, the projects can
easily be implemented in
accordance with the
RSGMs and can create
quality results.




Chapter (6) Improvement Plan Proposal

6.1 Institutional Governance

1. To find out/search for the new water resource

2. To reduce NRW %

3. To draft targeted the NRW reduction plan in step by step
4. To amend water tariff setting in detail

5. To improve the capacity of staffs

0’0

» EDWS needs to become in depend freely and do fully organization.
When submitting budget, we should reduce submitting many steps for EDWS can do effective projects in
a short time.

e

A
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Organization Structure of Water Utility

Based on the studied, we would like to propose the followings for the improvement of water supply system.
Replace old aged pipe, distribution pipe and service pipe with good quality and standardize pipes.

Connect or lay the pipe network according to systematic DMA system.

Install the water meter for every water connections and reduce Non-Revenue Connections.

Reduce the types of connection and types of water tariff.

Revise the water tariff rate to Progressive rate.

Do Post Chlorine Dosing in the necessary places or points.

Changing the water tariff collecting system to modernize ones.

Improvement of Operation & Maintenance

Finding out/search the new water resources to distribute drinking water more.

CoNoGORWNE

Organization Chart and Duties & Responsibilities
Although the organization chart is well organized, individual job description is not clear. As assigned
duties and responsible section do not match, the efficiency of section is affected. So, duties and responsibilities of
each section and individual job description should be clarified so that staffs can perform their works effectively.
(1) There are 5339 members in MWA and 2167 members in EDWS. So increase staff’s power.

(2) According to organization chart it need to input and draw NRW Section, HRD Section and Customer
Service Section.
(3) So organization chart should be prepared for improvement of water supply.

6.3 Planning System

1. It’s advisable/recommended to draft and practice Water Safety plan to distribute sufficient, clean and
drinkable water to city dwellers every day, which is one of the five objectives of EDWS.
2. To improve the capacity of department, to collect water tariff fully, to protect NRW, and for the

improvement of water supply system with modern technology, it’s advisable/recommended to draft Strategic
Management Plan.
3. To improve Planning System of EDWS
(1) To collect the accurate data of water supply from each division as much as possible
(2) Do data analysis on the collected data, and prepare Pls date and set KPIs which are effective for water
supply works
(3) To make mid-term, long-term and annual plans which support Mission and Vision
(4) To make Strategic Plan
Weakness
It is found that to set PI data is difficult as the accurate data cannot be attained in planning section of EDWS.

6.4 Human Resource Development

Human Resources Development should be prioritized for the improvement of water supply of EDWS. As
infrastructure, facilities and financial resources have to be operated by human resources, Human Resources plays



in the main role. Thus, EDWS urgently needs HRD section for its human resource development.

)

()

3)
(4)

()

(6)

(7)

(8)

(9)

The points that can be done for HR development are —
(1) Making HRD Plan

(2) Training management according to PDCA cycle
(3) Setting Personal Evaluation Policy

(4) Planning training program according to the levels of staffs
(5) Improve OJT System

(6) Bringing up internal trainers with TOT

(7) Encourage Self-learning system

(8) Allocating proper duties and responsibilities

(9) Implementing HRD as soon as possible
(10)Initiate incentive system

(11)Allocate HRD budget

Making HRD Plan
HRD Plan should be set in which includes short term plan and long term plan based on the needs of
individual staffs and organization for the improvement of water supply works of EDWS.
Training Management according to PDCA cycle
In managing training, planning, implementation, evaluation and action are performed step by step
according to PDCA cycle and it is found that following PDCA cycle can enhance the effectiveness of the
training.

Setting Personal Evaluation Policy

Individual Development Plan (IDP) should be utilized for Personal Evaluation System that is easie
Planning Training Programs according to the staff levels

Trainings are necessary for the capacity development of each staffs in all positions. Thus, annual plans
consisting of Training Programs should be prepared.
Improving OJT system

OJT system in which senior staff trains junior staffs and share their experience within the workplace, and
which save time and money should be improved as it is more effective.
Bringing up Internal Trainers with TOT

In order to relay or inherit the technology, new internal trainers should be brought up according to TOT
system. By practicing TOT system, young generation can carry out technology distribution and inherit when
old serviced employees retire.
Encourage Self-learning system

Self-learning system can be improved by establishing the library within the department, by making
contribution of tuition/training fees for the staff, and it can lead to build the capacity of employees up and
develop their mindset.
Allocating proper duties & responsibilities

Duties and responsibilities of each section must be properly allocated so that the staffs can know their
duties and responsibilities and can carry out their tasks fully.
Implementing HRD as soon as possible

To build training center is an urgent need for HRD and it is still in needs of training room facilities and
library to be fulfilled. Implementing HRD can help each staff to emerge their capability and ability.

(10) Initiate incentive system

By initiating incentive system, the employee will perform hard in the workplace with joy and happiness,
and will also be productive for the organization.

(11) Allocating budget for HRD

Budget is required for implementation of HRD operations. The success of HRD sector is not available to
show in figures like other businesses. But the improvement of performance of employees and the success and
achievement of organization can prove the success of HRD operations. The organization needs to adopt HRD
budget in order to achieve the successful operation.

As a review, by implementing the above-mentioned 11 points in EDWS for human resources, the active
and hard performance of employee will become evolved, and on the other hand, the right persons will become
in the right place. Then, water supply industry will develop quickly.

6.5 Corporate Accounting



Accounting Policy

Concerning with Accounting, exact and secure policy and rules & regulations should be set. Each
division/section should follow the policy and rules. And accounts, figures and financial data will be kept
systematically and it would be supportive for data checking and analysis. Systematic data recording will be
helpful for future projects.

Assets Accounting

As Assets data cannot be input correctly and assets list with all necessary data could not be collected,
finance section is facing difficulty to make depreciation account. Asset data/figure in every step from procurement
to throwing the expired asset has to be recorded. Moreover, exact and clear format, process and procedure of fixed
asset registration should be initiated. Asset code setting and asset accounting trainings should be highlighted.

Income and Expenditure
The statistics of EDWS’s current income, current expenditure, capital expenditure and Loan from 2011-
2012 to 2015-2016 is shown in the table.

Content 2011-2012 2012-2013 2013-2014 2014-2015 2016-2017

Current Income 4709.119 6640.251 7598.614 9007.793 11020.927
Water meter selling - - - 280.002 731.830
Current expenditure 4810.337 6776.968 9377.231 13623.814 16496.029
Capital expenditure 10071.259 17585.879 34402.238 49362.282 65461.320
ODA (Loan) Japan 2815.335

The income of EDWS is mainly from water tariff and it is around 90% of total income. Under the title of
current expenditure, the charge of electricity is the highest cost and the cost is about 60% of total current
expenditure. The big gap between income and expenditure can be seen in the table. To extend the pipeline network
and to catch up the demand of water consumption in the future, the huge investment is required. Moreover, we
need to consider the repayment and interest payment of ODA Loan (23683 Million Yen). Thus, EDWS needs to
perform to collect full water tariff and needs to find the possible ways of other income.

The existing meter maintenance fee is 100 Ks for all meter sizes. According the data of 6/2016, total
issued bill is 261795 (Flat — 66399, FOC — 2337) and total connection is 330431. EDWS should make a plan to
collect meter maintenance fee according to the Diameter size, to collect meter rate for all Flat rate connections,
and to install meters and collect water tariff for all FOC connections in order to increase income and on the other
hand, to reduce NRW.

Ngamoeyeik Water Treatment Plant (NNP) is supplying water 90 MGD from 1°! Phase and 2™ Phase by
treating Raw Water conveyed from Ngamoeyeik Dam. For that raw water, EDWS has to purchase 10000 Ks per 1
Million Gallon to Irrigation Department. For 2015-2016 Fiscal Year, raw water costs 243.456 Million Kyats and
the expenditure for electricity of WTP is 8964.176 Million Kyats. Besides, around 1200 tons of ACH Chemical is
used in WTP per year and the price of ACH 1 ton is 650000 and totally 780 million Kyats has to be expensed in a
year for ACH. Total expenditure of those three items in WTP is 9987.632 Million Kyats. Total income water tariff
of that fiscal year 2015-2016 is 10193.468 MKs. According to the Cash Basic of 2015-2016 FY, income and
expenditure is shown in the following table.

Income and expenditure according to Cash Basic of EDWS in 31/03/2016

Particulars 2015-2016 (million Notes
kyats)
Operating Revenues _
Departmental Water charges 1696.523 J,
Public water charges 8496.946 10193.468
Water connection 535.506
Rental of shops and sites 68.065
Plumber licenses Fees 1.257
Road crossing charges 0.152
Other revenue 222.478
Total Operating revenues 11020.927




Operating Expenses
Salary 2232.784
Labor Charges 1191.500
Electricity 8964.176
Raw Water 243.456 9987.632
ACH 780.000
Petrol & Lubricant 45.402
Operating Material 168.951
Printing & Publishing 44.622
Materials, repair, maintenance 2789.175
and sparer
Other operating expenses 35.963

Total Operating Expenses 16496.029

Loss from operating (-)5475.102

According to the table, Loss from operating is 5475.102 MKs. Capital expenditure for that FY is
65461.320 MKs and if include Assets Depreciation Cost, the amount of loss will be much more.

To improve the cost recovery

In considering the Loan repayment for ODA Loan (Japan) in 2025, EDWS should ruminate to plan some
projects to set Water Tariff based on Full Cost Recovery Principle or Sustainable Cost Recovery in order to cover
the financial crisis in the future. To do so, we should make a comparison of situation and management system of
Waterworks in Japan, MWA in Thailand and EDWS and, should analysis it and perform to increase income
mainly and urgently.

6.6 Standard, Guideline, Manual and SOP
6.6.1 Standard, Guideline, Manual and SOP (Construction and Inspection)

To practice contract system, it’s better to define/set definite Standard, Guideline, Manual and SOP of
Water supply system and facilities.

According to contract system, not to become/happen Luck of supervision between the implementation of
work of Contractor and supervising Engineers and to asset project improvement, cash flow, there should be
evaluation record/assessment lists

We would like to request TA team to help and cooperate with EDWS to select/define the suitable
Standard and guideline which can apply in mother department by comparing the existing Standard and Guideline
with other countries’ Standard, and Guideline of Water Supply System.

We would like to request TA Team to collaborate with/help EDWS in setting RSGMs for the maintenance
and procurement of water supply related machinery, equipment and materials, and to build maintenance and repair
workshop.

6.6.2 Standard, Guideline, Manual and SOP (DESIGN)

» It’s necessary to draw up/draft Design Criteria to become the work in systematic ways.

» To implement the works systematically and quickly, it is necessary to draft the organization, work plan
and periods (Schedule)
It’s necessary to cooperate with other organization from the start/beginning of drafting of working plan
not to become/happen delay, losses and facilitate the work flow.
It’s required to fill up the necessary data detail in making Survey and Drawing.
Technologies are required for Water pipeline, Air Valve, Washout Valve, Chamber and Concrete block.
ICT technologies are also required to have section to section connection.
It’s also necessary to implement for closure of the artesian well and supply the water sufficiently.

A\

VVVVYYVY

It’s also required to consider the DMA system when making survey and design for pipeline.

6.8 Problem solving activities

Precise and secure information is needed for planning. Thus, we should monitor for précised and secure
information and make PIs and KPIs by using that information. We have to create Regulations, Standards,



Guidelines and Manuals firstly to plan short term, mid-term and long term projects and to implement those
projects.

Supportive trainings for EDWS should be conducted continuously. Human Resources Development
(HRD) section should be established and it should monitor PIs, and work for staffs’ promotion and incentive.
Budget for HRD section should be proposed and allocated.

For financial planning, Assets account, asset list, Depreciation Rate and useful life are needed to be set in
prior. Water tariff should be revised. EDWS should be financially independent.

In order to implement the projects of EDWS, reliable and suitable Regulations, Standards, Guidelines and
Manuals are essential. Thus, the existing Regulations, Standards, Guidelines and Manuals should be analyzed and
revised according to the time and circumstance to implement Master Plan (2040).



Chapter 7 Executive Summary

According to the advices of JICA Technical Assistance Team to solve the above issues, three Steering
Committee is to be organized as follow:

(1) Planning and Monitoring Steering Committee

(2) Non-Revenue Water Steering Committee

(3) Regulation, Standards, Guidelines and Manual (Kaizen & 5S) Steering Committee

Planning and Monitoring Steering Committee will be responsible to discuss about appropriate planning
and monitoring data for water supply management, and responsible for information sharing among
divisions/sections.

Non-Revenue Water Steering Committee will carry out to bring an understanding of all divisions/sections
of EDWS on NRW reduction and to share all information to concerned sections.

Regulation, Standards, Guidelines and Manual (Kaizen & 5S) Steering Committee is to discuss and
consider the additional required Regulations, Standards, Guidelines and Manuals, and perform for information
sharing.
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Introduction

1.1
1.2
1.3

Objective and Concept
Program Schedule

Participants

Current Conditions of EDWS/YCDC

2.1

Institutional Governance, and Financial Autonomy of Water Utility

2.1.1 Existing Governance

»  Explanation of YCDC Laws and regulations and Foundation of YCDC

>
>

>

2.2

A\ 4
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Organization of YCDC
Autonomous system
< Decision making process of YCDC
< Decision making process of EDWS
Budgeting Process in YCDC
2.1.2 Issues
2.1.3 Study Item

Planning System
2.2.1 Exiting Planning System in YCDC
Existing planning system; vision, long term plan, mid-term plan, annual plan
Procedures to formulate Long term plan, mid-term plan, annual plan
Tariff setting process
2.2.2 On-going Planning System by JICA TA
2.2.3 Proposed organization of Planning Section (Duty and responsibility)
2.2.4 Issues

2.2.5 Study Item

Planning functions and duties of Planning Section
Process to formulate mid-term plan

Kinds of Waterworks management plan/ Business plan
Strategic planning process

Monitoring PIs system

Kinds of reports prepared

Tariff setting process

ANENENENE NN

Fixed Asset Management and Corporate Accounting
2.3.1 Current Financial Conditions of EDWS
2.3.2 Exiting Corporate Accounting System in YCDC
2.3.3 On-going Activities on Financial Management by JICA TA
2.3.4 Issues
2.3.5 Study Item
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2.5

vV V V V

2.6

v Functions and duties of finance section in autonomous utility
v" How to implement fixed asset accounting

v" How to prepare short/middle/long-term financial plan

Laws and Regulations
2.4.1 Existing Laws and Regulations of EDWS

Water supply regulation

Sector governance; Relationship with other authorities
2.4.2 On-going Activities on Laws and Regulations by JICA TA
2.4.3 Issues

2.4.4 Study Item

Development and enforcement process of Law and Regulation
Design works (standards, guideline and manuals)

Construction and inspection works (standards, guideline and manuals)
Equipment and material (standards)

Water quality standards and monitoring

ANANENENEN

Human Resource Development
2.5.1 Exiting Human Resource System in YCDC
Current capacity of HR
Training
Promotion
Incentive
2.5.2 On-going HRD by JICATA
2.5.3 Proposed organization of HRD (Duty and responsibility)
2.5.4 Issues

2.5.5 Study Item

v" Importance of HRD Plan
v" Implementation of HRD plan
v Training management

Actions to Materialize the Missions/Master Plan
2.6.1 Existing Actions to materialize M/P
2.6.2 Issues

2.6.3 Study Item
v" How to solve issues facing to implement M/P
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3 Summary of Contents to be studied

Subjects Objectives
Waterworks and utility | - To learn water vision at the national level and business planning at
management the municipal level
* To learn the process and the methods of business planning by
water utility
Waterworks and utility | - To learn water vision at the national level and business planning at
management the municipal level

* To learn the process and the methods of business planning by

water utility

Organization of water utility

* To learn an appropriate organizational structure and function for

waterworks management

Financial autonomy

* To learn regulatory frameworks of autonomous management of

waterworks as a public utility

Water administration and relevant
laws and regulations

* To learn outline of water administration at the national level

(roles, budget, main features)

* To learn water supply law and relevant regulation at national level

* To learn outline of water administration of TMG at the municipal

level (roles, budget, main features)

* To learn municipal regulation on waterworks of TMG

Asset management

* To learn management of fixed assets and assets management

Human resource development
(HRD) and personnel management

*To learn basic policies on HRD and personnel management

including HRD plan

Case study of problem-solving

* To learn good practices and problem-solving experiences of TMG

in the transition from the end of World War II

4 Study on Tokyo System

4.1 Institutional Governance, and Financial Autonomy of Water Utility

4.2 Planning System

4.3 Fixed Asset Management and Corporate Accounting

4.4 Laws and Regulations

4.5 Human Resource Development

4.6 Actions to Materialize the Missions/Master Plan
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5 Comparative Study (YCDC vs. Tokyo)

5.1

Institutional Governance, and Financial Autonomy of Water Utility

Situation of EDWS

Practices in Tokyo

Characteristics and Advantages

waterworks
- Budget proposals from in-charged | - Apply “Financial | - Depending on its own
officers are submitted to Ministry of | Autonomy” in which the | income/revenue and having

Planning and Finance and Revenue
Commission step by step.
-Expenditure permission has to be
submitted to Mayor for approval.

- Apply Governmental Accounting

(Single Entry with Hta-Sa Forms).

business is operated with the
income.

- Although getting approval
the

for estimated

expenditure is  required
under Mayor’s management,
department head has the
proper authority to make
decision.

- Water tariff income is used
solely for cost of supply
Subsidies

and

water. from

central local
Governments are limited to
use for special purposes.

- According to Local Public
Act,

accounting

Enterprise
independent
system is applied based on
the full

principle in

cost recovery
which  all

expenses are covered.

authority to make decision by
Head of Burecau helps work
implementations be speedy and

smooth.

- Monitoring the accuracy of the

project and project
implementation could be carried

out as planned purposes.
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5.2 Planning System

Situation of EDWS

Practices in Tokyo waterworks

Characteristics and Advantages

- Planning Section was organized
with
12/08/2016 and reinforced with

three new members later.

seven members in

- Planning section provides Data
Entry training to each township.
147 PIs and 60 KPIs could be set.

- Management Planning under
Planning Section was organized
with members to perform the

duties.

- The section is divided into two
departments as Budget
Department and  Facility

Planning Department.
- Water related policies have
been set and Plans are being
prepared and implemented.

- Training Programs for the
generations in water utility are
made to be implemented for the
of

development Human

Resources.

- Development of water related
Laws and Regulations is urgently
needed.

- Planning section should be
organized systematically and
needs to carry out to collect the
accurate data.

- Learned what should be done to
become a developed utility by

using the data.

5.3

Fixed Assets Management & Corporate Accounting System

Situation of EDWS

Practices in Tokyo waterworks

Characteristics and Advantages

Fixed Assets Management

Finance section is performing to

get approval on the draft
estimated useful life which is
essential in calculating

depreciation rate to be applied in

Depreciation account.

In Tokyo Waterworks, all of detail
information such as address, total
expense and list of fixed assets
items are submitted to Finance
Division after project
implementation/completion.

Depreciation expense is
calculated based on the useful life
of Fixed assets stipulated by

Ministry of Interior.

As Finance Department needs
to be notified for Fixed Assets
Disposal, the cases of property
losing could be eliminated.
Sending the work or project
related  information  after
implementation/completion to
Finance Division becomes a
focal point and it is supportive
list and

in  preparing

documents.
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Corporate Accounting System
As  EDWS the

Governmental

applies

Accounting
system (Single Entry), it doesn’t
need to prepare Profit & Loss
statement and Balance Sheet.
Due to the lack of Profit & Loss
statement and Balance Sheet, the
actual asset value or actual

ownership value can not be

Tokyo Metropolitan Government
is now performing the businesses
Water

related  to

Supply,

Sewerage, Transportation, etc.
and it prepares Local Public
Enterprise Accounts for those
businesses which separates from
General Government Account or
And it is

Water  Utility

other accounts.

described  as

Applying Corporate
Accounting System in which
Profit & Loss has to be
prepared in details regularly,
can help to know the actual
situation of business operation,
and help to make the project

planning easily.

known. Business Account. Under Local
Public Enterprise Account, Profit
& Loss Account and Balance
Sheet are prepared regularly.

5.4 Standard, Guideline, Manual and SOP

Situation of YCDC

Practices in Tokyo waterworks

Characteristics and Advantages

Resistance to earthquake and
forming of DMA in water supply
area are considered when the

activities are implemented.

It’s to prevent unsteadiness of water
pressure, non-revenue water and low
water pressure, and the pipelines are

to be able to resist the natural disaster.

To implement the work or
activities, Design &Drawing
Estimate section coordinated
with township in charged
officers for the estimation that
has to be submitted to upper

level for approval.

It is organized according to
Construction process in order to
communicate each section during

work implementation.

By coordinating among sections and
divisions helps specify the allocation
of duties, and makes the work
implementation more accurate and

smooth.

Pipe laying standards for pipe
laying works are designed

only for up to 200mm@.

Pipe laying standards are
designed for up to 350 mm¢), and
for larger pipe size, individual
standards are designed in each
™G

following

projects. set up their
standards

Criteria of JWWA according to

Design

As the Standards had been stipulated,
every project could be implemented
easily by following the stipulations.
Transmission pipelines projects have
to follow the standards of respective

projects.
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the local condition.

Back-filling of soil is carried
the
specification of depth in the

out according to

Up to 8” - 12” back-filling is
carried out to reach the proper

compaction and signature/mark

It helps Compaction of back-filling
reach to the compaction of orginal

road and it can be known that there is

standards. Some large |is described to show the pipeline | a pipeline under that part of land.
pipelines include HDPE |location.
pipelines stops.
Specifications  for  pipe|[JWWA provides third party|Qualified materials can be used
materials are stipulated. certification to equipment and |easily.

materials for water supply.

JWWA inspect the pipe materials
and only quality passed materials

are stamped.

Inspection Department
approves the completion after
100% work completion and

inspection.

Each step of working process is

inspected following the

standards, and if the work is well
done and completed, the
in-charged inspector approves

the completion.

The requirement in each step of work
implementation can be known and
the

achieved after completion.

standardized quality can be

Water tariff is collected based

on the consumption unit.

The

service charge and commodity

water charges include

charge.

Water tariff is fair and the customers
can understand the tariff structure

easily.

5.5 Human Resource Development
Situation of YCDC Practices in Tokyo Characteristics and Advantages
Importance of HRD Plan HRD Plan has already made and | As HRD Plan for the development
HRD Plan is urgently needed | it is being implemented | of =~ Human Resources is
to be made. systematically. systematically =~ prepared  and
implemented, HR quickly develops.
Implementation of HRD | HRD is being implemented | As HRD is being implemented
Plan according to HRD Plan. according to HRD Plan
HRD Plan is  being systematically, it is found that water
formulated. supply works have been
developing.

Training Management

Implemented according to the

As the effective Trainings can be
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Effective Training Plan could | systematic Training Plan.

not be performed yet. Now

Training Plan is being

prepared/formulated.

organized for the organization, the
Human Resources become
developed and water supply works

become successful.

5.6 Actions to Materialize the Missions/ Master Plan

Situation of EDWS

Practices in Tokyo waterworks

Characteristics and

Advantages

Master Plan of EDWS was
prepared to match with the
country’s National Development
Plan. EDWS Master Plan was
prepared with three periods:
(2016-2020), (2020-2025), and
(2026-2030).

Water supply service areca was
extended since 1973 and in 2010,
100% of service area was reached.
For the future water supply, raw
water from four rivers are treated
in treatment plants and reduces

water shortage issues.

In estimating income &
expenditure and drawing Plan,
activities are drafted in the
Plan based on financial
projection of income and
expenditure. Then, when the
Plan is formulated, it is
delineated to the public

transparently.
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6 Proposal for Improvement of EDWS

6.1 Institution Governance, and Financial Autonomy of Water Utility

Institutional Governance

In order to allocate the budget within the department for water supply works in time, to perform
monitoring and evaluation systematically and speedily, and to stand as a financially independent
organization which is able to screen and manage its income and expense, the approval for budgeting
should be obtained from the relevant ministry with appropriate authority instead of getting approval

from Union Government step by step.

Financial Autonomy of Water Utility

Independent Accounting System should be utilized in EDWS. Independent Accounting System with
Financial Autonomy indicates the cost of business operation is solely covered by income of EDWS. The
collected water tariff is not enough for all expenses of the whole operation. Thus, to initiate Independent
Accounting System in EDWS, it should perform by establishing a specific account of YCDC to get
subsidy from the General Account or by obtaining foreign assistances or loans for the required revenue

of large scale projects.

6.2 Planning System

Planning

Planning section should start to perform its main responsibilities such as making required plans in
coordination with other divisions, implementing plans, analyzing the results and keeping continuous
development. In order to get the accurate data, the staffs should be trained by providing trainings and
refreshing courses to become skillful and to improve the capacity of the staffs within the department.
Based on the collected data, selecting fundamental KPIs and the Business Plan should be prepared and

implemented based on those selected KPIs.

Moreover, after preparing 3 to 5 years mid-term plans, monitoring the plan implementation situation
according to PDCA cycle, taking action on the emerged difficulties/constraints or revising the activities
should be carried out for the sustainable success of organization. The achievement status of the target

KPIs should be checked regularly and modified if necessary.

As the Planning section is newly organized in EDWS, the staff is necessary to understand the duties and
responsibilities of the section and to make the staffs qualify. The capacity of the staffs should be
developed by providing them to join the trainings and to do self-learning so that the staff can understand

the work flow and their responsibilities to achieve the objectives of the organization.

3C- 12



Water Tariff
We need to prepare Guidelines of Tariff Setting in order to be able to set fair and reasonable water tariff
applying Full Cost Recovery Principle for EDWS’s self-sufficiency.
Only if YCDC get the public understanding or awareness that water supply costs shall be covered by
water tariff, the customers can be able to accept water tariff raising. Moreover,
(1) To get approved the proposal of block rate tariffs which cover the cost of EDWS by upper levels
(2) To receive subsidies from government or other organization for the required revenue for investments
(3) To avoid the large variance between the increased tariffs layers according to the customer categories.
(4) The benefit from water supply business of EDWS is to be supportive for the interests/social
development of customers
(5) To regulate the precise Principles regarding water tariff collection as the outstanding water tariff is
the part of EDWS’s revenue.

(6) To screen the expenses of EDWS and to allow the budget only for the essential expense in order to
reduce the production cost
(7) Unit Cost is to be calculated based on consumption according to customer categories, and average
tariff is also calculated.

(8) To consider the social issues of the customers in setting water tariff

6.3 Fixed Asset Management and Corporate Accounting

(1) Corporate Accounting System
Corporate Accounting System should be utilized in EDWS. Applying Corporate Accounting System in
which Profit & Loss has to be prepared in details regularly, can help to know the actual situation of

business operation, and help to make the project planning easily.

(2) Fixed Asset Management
EDWS needs to set Guidelines for fixed assets in order to initiate Independent Accounting System.
Assets acquisition, assets disposal, asset management and setting Standard Value of asset have to be

performed.

6.4 Standard, Guideline, Manual and SOP

¢ Earthquake resistance and DMA area should be considered in carrying out the water supply works.

¢ Organizing structure and schedule should be prepared in order to implement the activities speedy
and systematically.

¢ It needs to set stipulations or standards for standardized and qualified pipe materials.

¢ If the ground situation inspection is carried out with the inspection/check sheet, it will be more

systematic.
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¢ Require ICT technology for internal communication in the matter of cooperation among sections.

s If specific standards of pipe laying design for above 200 mm®@ can be stipulated, the respective
activities could be performed systematically.

¢ Water tariff should be calculated in a fair rate based on the pipe size of connection and should be
easily understandable for customers.

¢ If the specifications for meter installing point are stipulated, NRW could be reduced.

¢ The present conditions and problem of the aging of pipe line graph should be recorded and pipe
replacement should be prioritized according to the pipe age the pipe age.

¢ Inspection System should be developed.

¢ In order to set Regulation, Standard, Guideline & Manual in EDWS, the regulations of Pakistan,

Kenya, Japan and Myanmar are being compared, analyzed and compiled.
6.5 Human Resource Development

For the improvement of water supply works of Engineering Department (Water and Sanitation), Human
Resources Development activities should be performed as a priority. As HRD means the bringing up of
staff, who will be working longer for the organization, to become qualified, it is not only about the
training but also bringing up of staff to be able to think critically and to become willing to work in the
workplace. As only the staff of Engineering Department (Water and Sanitation) can perform the
capacity improvement of the Department, the development of human resources is urgently required.
Hence, EDWS needs to perform the following items for its human resources development:

1. HRD Plan

2. Training Plan

3. OIJT (On-Job Training)

4. Knowledge Bank

(1) HRD Plan

HRD Plan should systematically be prepared in details. In preparing HRD Plan, six aspects: (1) HRD
vision, (2) Promotion of OJT, (3) Motivation management system, (4) Personal Appraisal system, (5)
Self-learning, and (6) Integrated training program proceeding from training needs should be included

based on the needs of organization.

(2) Training Plan
In preparing Training Plan, identifying the existing issues in EDWS regarding Human Resources
development should be carried out, then training plan including various trainings according to staff

levels is prepared and implemented accordingly.

(3) OJT (On-Job Training)
OJT (On-Job Training) should be implemented by organizing OJT Plans and OJT can help
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self-development and bring up expertized staff in the respective fields. To implement OJT, OJT
Handbook should be compiled and OJT instructors should be selected and assigned.

(4) Knowledge Bank

Knowledge Bank should be initiated in Engineering Department (Water and Sanitation). Experience of
long serviced officers and staff should be documented and sent to HRD section. Photo and video of the
process of significant project should be captured and recorded by in charged engineer and sent to HRD
section so that new staff can access those through HRD section. HRD Section should arrange the
documents/handouts regarding internal training, Seminar and Workshops so that the staff can come and

learn when they need.

6.6  Actions to Materialize the Missions/Master Plan

As the preparation of Mid-Term Plan (2018-2020) of EDWS, policy amendment and implementation
plan were carried out within FY 2017-2018. In preparing Mid-Term Plan, water supply data collection
and financial activities collection will be carried out to complete within 2017-2018 Half FY and next
financial year. Coordinated inspection on activities, water demand calculation and water supply

planning are scheduled to proceed within half FY of 2018 (April to September).
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7 Executive Summary

Hence, 3 Steering Committees organized according to the suggestions of JICA Technical Assistant
Team in order to solve the above mentioned issues will perform the followings:
Planning and Monitoring Steering Committee (1) will perform discussion on planning & monitoring

data and information dilever to each section in order to properly manage water supply works.

Non-Revenue Water Steering Committee (2) will perform to raise awareness of all sections and
divisions within EDWS on the importance of NRW reduction and share information and data relating to
NRW.

Regulation, Standards, Guidelines and Manual (Kaizen & 5S) Steering Committee (3) will perform to
organize and set the necessary Regulations, Standards, Guidelines and Manual, and will share the

progress information to related sections/divisions.

Furthermore, Local Public Enterprise Account will be initiated in EDWS, and Depreciation Account
and Profit & Loss Account will be commenced to know the actual ownership value of EDWS. Financial
Plans will be compiled and the required revenue shall be analyzed if water tariff is needed to be raised or
not.

As Human Resource Development Section, HRD section will implement sharing knowledge and
technology of water supply in EDWS by conducting OJT in the work place to improve the capacity of
staffs and establishment of the library by collecting the documents of seminars, workshops and SOP

from each section to expand self-learning culture.
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Chapter 3 Study on PPWSA NRW Management System and Customer Service Management

3.1 Organization System
The organization of PPWSA is as follow;

Organization Chart of PPWSA

( Board of Director j

Deputy General Director
Secretariat

Internal Auditor Procurement Unit Computer Center

Deputy General
Director

Deputy General

Deputy General
PDirector

Planning & Project
Department

Deputy General
PDltryectot
T

Production & Water
Supply Department

| I

[
Deputy General
thyirector

Department

A ting &
Department

Deputy General
Phiector
I

Admin. & HR
Department

Ll
| _WaterSupply &
Sanitation Branch

Planning & Financing

Technical & Project

Production Office

‘Water Quality

House Connection

Customer Relations

Securities Exchange

Accounting

Administration
Human Resource

Consultant

Civil Works

Phum Prek
Drawing and GIS WTP Daun Penh District
- —_————— Transmission Main
Chroy Changwar
WTP 7Makara District
Chamcar Mom Distribution Network
wWTP Chamkar Mon District

Niroth
WTP

Water Distribution
Water Loss
Mechanical &
Electrical

Tuol Kouk District

Russey Keo District

Saen Sokh District

re——— PPWSA Case

Dangkao District

Por SenChey District

Takmao Branch

PPWSA Case has Board of Director with seven members; one General Director, Deputy General Director and
Secretariat. It also has members of Internal Audit, Procurement Unit and Computer Center. Seven Members of
Board of Director are each Directors from Ministry of interior, Ministry of Finance, Ministry of industry and one
Shareholders and one General Director, elected representative employee once in three years and one Independent

Director selected from Shareholders.
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~Total staff (as of Jun 15) . 862 (142 females)

N Government officials : (Director General, and Deputy Director General
02 charge of Finance and Stock Exchange)

807 (138 females)

"/Permanent staff

"IContractual staff : 53 (04 females)

Qualification Age Total

<26 27-35 36-45 >46  [Number %
DoctoralDegree 0 0 0 2 D 0.23
MasterDegree 0 14 14 15 43 4.99
Bachelordegree/ engineers 25 121 32 15 193 22.39
Associatedegree 5 12 18 11 16 5.34
Baccalaureate/ short- 108 93 29 25 P55 29.85
Technicalstaff/ skilledworkers [ 11 15 13 o 4.76
Staffwith over10- 0 13 39 57 109 12.65
Unskilledworkers 16 98 21 8 173 20.07
Total 186 362 168 146 [62 100

There are 862 staff in Human Resource Management Department and 142 staff are women. The head of the
department are Director General and Deputy Director General and they direct Finance and Stock Exchange. The
number of permanent staff are 807 persons and 138 are women. 53 Contractual staff and 4 members are women.
The duties and responsibilities of HRM are management matter and it conducts salary, OT, bonus, promotion,
retirement, recruitment and punishment of PPWSA staff. The following duties are divided based on the staff’s
educational background, working experience and ages.

1-  Accounting & Finance Dept.

2-  Admin & HRM Dept.

3-  Water Supply & Sanitation Brand

4- Internal Auditor

5- Planning & Project Dept.

6- Production Dept.

7- Commercial Dept.



NRW Organization Chart

NRW OFFICE (103p)
Mr. PICH SOPHORN

Manager
ADMIN& PAY OFF (05p)
[ I 1
Zone 02, 03 &08 (32p) Zone 01, 04, 05809 (43p) Zone 06 &07 (22p)
Mr. K_O}EG SOMAOL Mr. EAK PAK Mr. YOUN MOLA
Vice Manager Vice Manager Vice Manager
1
Zone 02, 03 &08 (31p) Zone 01 &05 (21p) Zone 04 &09 (21p) Zone 06 &07 (21p)
Mr POV SOMNANG Mr. YEM SONDET My TIM VAY Mr. YIM SONDETH
Supervisor Supervisor Supervisor Supervisor
| !—‘—\ !—‘—\
[ \ [ ’—‘—‘
CHHEM CHATHA POV SOMNANC HDMVUTHY SEMSARATH CHOR KHEAV SROUM BUNTHEN MOM PHEAROM 505 SOKEA SRUNG CHEA
Zone 02 Team Zone 03 Team Zone 08 Team Zone 01 Team Zone 05 Team Zone 04 Team Zone 09 Team Zone 06 Team Zone 07 Team
(10p) (10p) (10p) (10p) (10p) (10p) (10p) (10p) 10p)

In NRW Office, there are altogether 103 members and the manager is the leader of the office and under the manager,
there are 5 persons for Admin and Office, 3 Vice Manager and under each Vice Manager, there is 1 supervisor per
zone and in a zone, there are ten members.

Under Vice Manager Mr. KONG SOMAOL, there is one supervisor who takes responsibilities for Zone 02,
03 and 08 and conduct the NRW matter timely with 30 members.

Under Vice Manager Mr. Eak Pak, there is a supervisor for Zone 01, 05 and another supervisor for Zone
04, 09 and conduct the NRW matter with 40 staff members.

Under Vice Manager Mr. Youn Mola, there is a supervisor for Zone 06,07 with 20 members and conduct

the NRW matter in time.



The organization structure of PPWSA is as follow;

F. Hheard o [Fiyveiar

PPWSA Case

3.2 Budget Management and Water Tariff
When estimating the budget plan for NRW management, it’s necessary to draft yearly and need to estimate the pipe
repairing costs, incentive for pipe leakage prevention, cost for pipe connections, necessary equipment for site work,

safety gear for NRW staff, and transportation fees for NRW work.

Budget management, NIRVY/
- 00 7

1 Leakage Repair Expense 140,000 8%
Leakage Detection (Incentive) 125,000 7%
Network Maintenance Expense 410,000 24%
( Mostly Pipe relocation)

3  Site Work Equipment for NRW 260,000 15%
Expense

4  Transportation & Leak Detection 750,000 45%
Expense
TOTAL 1,560,000

Water tariff rate in PPWSA has 3 types and the rates are as follow;



- =/

s ° Water Tariff

S\
’ | 2017 : 2nd Adjustment. From 15-05-2017 till now |
Block Tariff 7 =
ot i LT Calculation (Domestic)
<4 400 (10¢) Consumption: 200 m3 Period: 60 days
4.7 00 (1
i [(3m? / 30d) x 60d ] x 400r = 2,400 r
Domestic 8-15 770 (19¢)
16 - 50 1,010 (25¢) [(4m? / 30d) x 60d ] x 500r = 4,000r
=0 1270121l [(8m? / 30d) x 60d ] x 770r = 12,320 r
Administr. flat rate 1,030 (25¢)
0 e [(35m?/ 30d) x 60d ] x 1,010r = 70,700 r
St o O 00 0 (28 [200m?-6m?-8m?>-16m>-70m?] x 1,270r = 127,000 r
SRS 0 00 0 /
Total Payment = 216,420 r
00 450
T N ~ 13
Nt e /

Three types of water tariff are domestic (51%), commercial (42%) and departmental (7%). Some places which are
far from the network and service pipe can’t reach to that area (satellite township, ministry, only autonomy hospital,

private (commercial) hospital) are collected with Flat rate. Only fire hydrant/ fire extinguishing case can get FOC.

33 Measures of Physical Loss and Commercial Loss

Learning over reducing Apparent Loss (Commercial Loss), it’s necessary to get accurate and update
customer data. They establish Inspection team for illegal connection, take action on illegal connection without bias,
control the staff with systematic regulations, reward to those who give information on illegal connections, monitor
and check the suspected customers who do illegal connection which becomes commercial loss. By establishing the
inspection team and control the illegal connection, in 1994 they dismissed 16 staff and took action over 46
connections, and in 1999, they dismissed 2 staff and took action over 711 connections, and now, they only fine out
1 illegal connection all around a year. For public awareness, they use Social media, TV, and newspapers so that the
customers get easily to know and understand on water well.

According to the meter installation policies, they have changed and replaced the damaged meters with
high quality meters and since 1997, all connections have become water meter system. In 1995, they have started
to utilize Computerized Billing System and in 2002, all bill connection can be managed by computerized system.
They gain the trust from the customers by giving services such as Customer-Oriented service, Customer

Information, Take Care of Customer Complaint, On site customer education, and on-site water quality test.

It’s divided Real loss (Physical loss) into 7 sub-sections.
1- Pipe Replacement Program
2- Routine Maintenance

3- Water Loss Reduction Program



4- DMA’s Program

5- Data Monitoring System

6- Leakage Detection at House Connection

7- Leakage Detection at Drainage System
In replacing pipes, it is prior to replace the pipes which are closely located in treatment plant where leakage often
occurs due to the high pressure. The outskirts area of the town rarely happens leakage. While selecting the pipe
materials, they use DI pipe for transmission and for distribution, they use HDPE pipe. As a Water Loss Reduction
Program, they repair the pipe, and find out the pipe underneath and repair it, and also prevent the pipe leakage.
They have 24/7 stand by shifts and check and monitor the pipe leakage and if there is leakage, they repair it within
2 hours. And also, they counter-measure after repairing work not to happen the leak again and also conduct leakage
analysis. When checking pipe leakage, they start to do in pilot zone and then check and measure the DMA in the
whole coverage area. The Leakage Detection teams can enjoy the bonus/incentive or penalty based on their
performance. In practicing the bonus, penalty system, if the pipe break happens because of low quality of pipe and
pipe materials, then they (PPWSA) adds the supplier company to Black List. If the pipe break happens because of
the staff’s fault, the staff’s salary will be deducted. Every three months, they have evaluation process. As for

incentive, the staff can be promoted or increase the salary and bonus.

After pipe leakage repairing works, the records and action taken are report to water distribution section and other
related sections. When conducting leak prevention, they monitor the leakage in each zone in DMA by telemeter
system on Block Distribution supported by JICA. Mostly, leakage happen in House Connection lines. Therefore,
Leak detection team has to check Service Pipe Line one house after another. Along the road, if there is water leak,

they make the pipelines as a leakage detection at drainage system.

34 Regulation/Standard/Guideline/Manual, SOP
They have drafted systematically the RSGM for Study of Water Supply System, Water Supply Facilities and

Construction, Water Supply System Management, Operation & Maintenance. When drafting the SOP, they draft
the SOP for every PPWSA works in detail which are easy to understand and feasible for every staff and they

update it every year.

As for NRW reduction plan, they conduct it based on the following factors;

1. Prioritize pipe replacement near Treatment Plant

2. Only use 1 or 2 types of pipes in laying the pipelines.



3. Establish the 24/7 leak repair team
Repair the leak within 2 hours as soon as we receive the information
Make daily records

Keep the check lists and records for whole distribution facilities maintenance

N » s

Set Rule & Regulations for inaccuracy of meter reading record & illegal connection

8. Set the specific RSGM & SOP for overflow, pipe burst and leakage which happen NRW every year

3.5 Construction & Inspection

Before conducting construction work, they use high-quality pipes and pipe materials and practice specific SOP in
actual work places.

They have internal audit and inspection team and if they find out illegal connection, they take action on it without
bias and give bonus to those who inform about the illegal connections, and monitor and check to the suspected
customers who seems misconduct illegal connection. They also establish NRW Inspection team with 123 members

with 12 teams.

3.6 GIS

In PPWSA, they can supply the water 24/7 from Phum Prek WTP (150,000 m?*/day), Chroy Changwar WTP
(130,000 m3/day), Chamkar Mon WTP (20,000 m3/day) and 260,000 m*/day from Niroth WTP. The detail database
of WTP facility are input in GIS system.

The total area of Phnom Penh city is 678 Km? and the service area is 340 Km?. Transmission Pipe Network (250mm-
1600mm) 212,523m, Distribution Pipe Network (32mm-225mm) 212,523m, (9359) valves, 104 Fire hydrants,
323,732 connections are kept in GIS Section.

Before practicing the data inputting in GIS system, PPWSA also faced difficulties such as Data analyzing,
Modifying and updating the data and data accuracy, data collection and had many problems in Water Supply
Management Works.

Now PPWSA practices/use GIS system in whole water supply work and therefore, they can get exact data
it’s required, can analyze, modify and update the data easily. They can manage the water supply work using accurate
data.

In Head of GIS office of PPWSA, it’s divided into (3) sections; GIS section, Water modeling section and
As-build management section. In GIS, it has 3 layers for Administrator, 6 layers for Base map, 3 layers for customer
management, 5 layers for events fon network, 6 layers for monitoring and 16 layers for network assets and total 39
layers and manage the water supply management work.

They input Administrator Boundary, Street, Satellite Images as a Base Map and as for Network Assets, they
input Pipeline network, valves, air valves, hydrants, washout, WTP, tank, As-built drawings, monitoring and DMA
data, Flow meter, pressure, leakage, customers location and complaints are also input in GIS System.

After using the data, firstly they converted Paper drawing to ERSI Shape File and input in current KIS GIS system.



While laying new pipeline network for water supply and after completion of the work, they draw As-built drawing
and after checking these As-build drawing, the final correct data are kept in KIS GIS system of PPWSA.

By using GIS, easy to monitor network assets, easy to create report, easy to find location of maintained
and leaked pipes, easy to view the data information about number customer in DMA can be conducted, can make
report on pipe line pressure in each DMA, by inputting the pipe leakage history, they can easily to know the repair
history and conduct pipe repair work effectively, by doing data analysis on current water supply network, they can
easily to calculate the needs of project and water supply capacity if they want to extend the water supply network
in future, by inputting detail customer data, they can easily to monitor customer information in GIS, by inputting
customer complaints information, they can monitor complaints for Customer service in GIS, can manage End point
of pipeline, valve location, As-build drawing of the whole network. They also have link of As-build drawing for
pipe repair work and the data concerned above activities are kept in GIS Section.

KIS GIS in PPWSA can link/connect with Geo Dataset, customer system. Besides, it can also link with
ENSEWATWR which is used for Water loss management system. PPWSA purchases the whole KIS GIS Package
and can manage the water supply management work easily, effectively and efficiently. So, we got to know that GIS

is the important application for water supply management work.

3.7 NRW Reduction Plan
As an NRW Reduction Plan

1. For Distribution Network, they use Art Materials based on SOP.

2. Keep 24/7 Stand by Team to Repair Leakage.

3. To raise awareness the public to inform the pipe leakage information.
4. Setting specific DMA Zone.

5. Eliminating illegal connection

6. By adding newly GIS System, PPWSA can conduct NRW reduction works

Studying on PPWSA’s NRW Reduction history, the main causes of happening NRW are;

7+ Privilege Consumption
2+ Apparent Losses (Commercial Losses)
3+ Real Losses
Apparent losses happened due to illegal connection, estimated water consumption amount and out of date of

customer records. By tackling these things, they can reduce Apparent Losses.

When taking action on illegal connection, they set the rules and regulations clearly and the users/staff are to follow

these regulations.

If the users don’t follow the rules and regulations, they (the users) are served heavy sentence. By making

sure to understand the customer, they can reduce illegal connection.



In correcting Estimated consumption, they make all connection metered, and replace the meter to get exact meter

reading records.

Now, all of the connections become 100%-meter system and as for the meter standard, they use Class C
meter. Every domestic water meter is to replace every four year and commercial water meters are to replace every

8 years. By doing so, they can reduce estimated water consumption.

When updating the customers data, the staff went on site and checked the records, and analyzed it. When
checking the customer data in 1993, there were 12980 connections which had to pay the bill without having
connection and there were 13901 connection which had connection but without paying the bill out of total 26881

connections.

Now, all of the water connection lists and customer data become up-to date using IT technology and can

reduce apparent losses (commercial losses).

Repairing the pipe leakage effectively, searching and repairing the unseen pipe, and prevention work can

reduce Real Losses (Physical Losses).

In replacing the old-aged pipes, they use high-quality pipes and pipe materials and now 99% of Distribution

network are already replaced.

When doing Leak Detection, they set zone for Distribution network and get to know the water losses in

each zone, and they also conduct night step test and OJT training.

They can prevent the pipe leakage by doing leak prevention using art material, use high-quality pipe and pipe
materials in laying new pipe network and house connection lines, control the water pressure, and monitor the data
by monitoring system. In studying NRW Improvement Strategy, we have learnt Apparent Loss Improvement and
Real Loss Improvement. While studying on reducing Apparent Loss (Commercial Loss), it’s necessary to get exact
and update customer data. Taking action on illegal connection, they have inspection team, control the staff by
keeping Regulations & SOP to inspect the illegal without bias and reward to those who inform about illegal
connection and checking/monitoring to the customer who misconduct illegal connection. By establishing the
inspection team and control the illegal connection, in 1994 they dismissed 16 staff and took action over 46
connections, and in 1999, they dismissed 2 staff and took action over 711 connections, and now, they only fine 1
illegal connection all around a year. For public awareness, they use Social media, TV, and newspapers so that the

customers get easily to know and understand on water well.

According to the meter installation policies, they have changed and replaced the damaged meters with high
quality meters and since 1997, all connections have become water meter system. In 1995, they have started to

utilize Computerized Billing System and in 2002, all bill connection can be managed by computerized system.



They gain the trust from the customers by giving services such as Customer-Oriented service, Customer

Information, Take Care of Customer Complaint, On site customer education, and on-site water quality test.

3.8 Meter-reading, Billing & Collection

PPWSA’s water tariff was revised in 1997 as first revision, in 2001 as second revision and in 2017 as
third revision and collects the tariff in progressive rate. But the existing Progressive Rate favors the grassroots
people for easy access of water. From 2007 to 2017 in PPWSA, everyday billing system was used but since July
2017, PPWSA initiates Spot Billing System in which prints bill with Hand Printer every two months and gives the
bill to the customers in hand. For easy payment of customer, Revenue Section arranges six branch offices - Cashers
where the customers can pay at, and the customers can also pay at the Banks, Convenience Stores, and Third Party,
and via mobile phones & ATMs. Each casher of PPWSA has 10 Counters/Desks and the business hours is from
8:00 to 16:30 within Monday to Friday. Ten thousand customers pay the water charges at the casher in average
and during the busy hours, Revenue Section sometimes helps. All the received cash is collected and saved in Main
Casher.

80% of customers pay at the cashers of PPWSA and the rest 20% pays in other payment system. The
service fee is not charged for the payment at PPWSA cashers but for the payment at other place or through other
payment system, 1000 Riel is charged as service fee.

The customer complaints are solved at once during the customer’s payment at PPWSA casher. PPWSA
has a specific service for grassroots people in which they can pay the water charges two-or-three-time payment
within one period or two months if they are unable to pay water charges in one-time payment but that service is
not valid for commercial consumers. Concerning with late payment, for the absence of payment within 15 days
after issuing bill, the customer is warned with first notice and waits for 3 days for payment. For the absence even
after first notice, second notice is sent and waits for 3 more days. If the customer doesn’t pay after second notice,
water connection is cut off. If the customer wants to reconnect the water connection, he or she has to visit to
PPWSA governor and sign the bail bond or pledge, then has to pay fine and only after that, the customer can apply
for new connection. The cost of reconnection has to be paid by customer. The overdue bill payment is fined 1%

of water charges per day.
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Concerning with the Customer Data Management, water charges were collected manually until 1994. Since
1994 July, Computerized Billing System was initiated with the assistance from France and the system was updated
in 1995. During the period from 1995 to 2007, the bill was issued every two months — at the end of second month.
But form 2007 to June 2017, every day Billing system was practiced instead of two-month period billing. In
everyday Billing System, meter readers perform meter reading every two month and meter reading units are
transferred/sent to Head Office, and then data inputting is carried out. After that, bills are printed out and bills are
distributed to customers the next day. The customers have to pay the water charges within 16 days after the bill has
been received. From July 2017, Spot Billing System is being introduced. In Sport Billing System, meter readers
perform meter reading by using mobile phones and data is input and bill is printed out with Hand Printer at once.
Then, the bill is directly passed to customer at once.

ADB assisted PPWSA in December 1996 to increase water tariff. In increasing water tariff, PPWSA
announces and shares the information to customers and if the customers dissatisfy, it can be proceeded with the
authority of Government.

In preventing PPWSA’s commercial loss, PPWSA could install meters (100%) for all connections in 1998
even though only 23.19% of all connections could be installed meters in 1993, and water tariff could be collected
fully after 100%-meter installation.

PPWSA could perform making the customers believe that full collection of water tariff can benefit to
customers and also water supply services.

There is a process to become a customer. New connection applicant is just under the application stage
before it has not been approved as customer. PPWSA staffs inspect and do ground survey at applicant’s house in
accordance with the 13 basic elements stipulated by PPWSA. Only if the inspected facts are conformable with 13
basic elements, the application is approved and the applicant is invited to office to pay the initial cost for new
connection, then after the applicant had filled the form and signed to obey Rules and Regulations stipulated by

PPWSA and approved by respective officer, the applicant is recognized as customer and informs the customer for

11



the recognition as customer. And Delivery Point Code is set for new customer in order to know the quantity of
reconnection of each customer.

Illegal connection cannot be found out in Spot Billing System. But non-payment and consuming water by
removing the meter can be found in Spot Billing system. PPWSA closes the plug and cuts water off. Only after the
customers have signed the pledge, the customer is fined and allowed to apply for new connection. In order to avoid
those cases, PPWSA staffs check and inspect monthly.

If the customers of suspended connections don’t make request at PPWSA for reconnection within next
period (next two months), the customer has to apply for new connection if he/she wants to reconnect. As the
customer complaints are also recorded, the call or the customer is transferred to the respective department and can
be solved at once if asked either by phone or in person. The complaints are divided into 5 categories.

PPWSA has over 300,000 connections and a meter reader can read 2800 meters/customers in Old Billing
system. But in Spot Billing System, a reader can read 3200 meters. Spot Billing system was utilized since July 2017
and the meter readers can read the meters by using Mobile Phones, can print the bill by Hand Printer at once and
give it to customer immediately. Then the customer just has to pay the water charges at the PPWSA Counter. Meter
field book is filled manually and Computer Section checks it two times. Spot Billing includes the Auto Check
function for Fluctuations meter gap and if suspected, meter water checks again carefully and reports to PPWSA.

Three irregular situations: (1) Meter Error, (2) Meter Slow and (3) Meter Lost, exist in meter reading. Water
Tariff calculation is formulated for each situation.

PPWSA allows just to install meters outside of the house, doesn’t allow to lock the meter and instruct to
inform to PPWSA to relocate the meter in order to avoid difficulties such as breaking meter Seal, installing meter
in the place where is difficult to read and to avoid to make appointment with house owner of locked house to read
meter as the meter is installed inside the house.

If difficulties and problems happen during meter reading, the meter readers settle the problems on ground
at once if the problems are under their ability to be solved. If those are not resolvable, the customers are invited to
Office and transferred to Revenue Section, and a group will analyze the ground situation and solve the problems or
complaints. Customers who act irregularly shall be charged with firmed evidence and the court’s decision shall be
comply.

Only good meter type is used in meter installation and meter maintenance fee is charged based on meter
size.

In Old Billing System, meter reading staffs act irregular action and they are applied legal punishment. But
the existing/new Billing System, meter readers can be controlled due to meter reading mobile phones installing GPS
and legal punishment is barely.

Meter readers are constantly monitoring and checking the customers in far places because of the cases of
water consumptions by removing meter and reinstallation of meter just before meter reader comes to read meter,
and water consumptions by removing meter inside a closed house. Such kind of customers are found out and taken
action legally.

PPWSA improves the mindset of its staffs (meter readers) by offering allowance and bonus depending on
the distance and number of meter readings/bills. Outstanding employees are awarded and the award-winning
employees get promoted once a year. Bad health Employees are supported from PPWSA fund for their treatment or

cure and insurance system is being introduced for injures.
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- Meter cannot be installed near or behind leakage area.

- Meter reader shall immediately inform to PPWSA if leakage is found and shall fix it.
- All meter readers shall wear Uniform.

- The behavior of meter readers should always be active in the view of customers.

- Meter readers shall carefully record the meter reading date and meter no.

- Meter readers shall always check the monthly average consumption.

- Meter readers shall report to PPWSA if found any changes on meter or if suspected.

39 Customer Data Management

Regarding Customer Data Management, the water connection of non-payment is cut off according to Rules
and Regulations of PPWSA and if the customer wants to reconnect, he or she has to sign the pledge and only after
that, he or she can apply new connection. The customer has to pay the reconnection cost. If applied for new
connection, PPWSA staffs shall visit the applicant’s house and do ground survey and shall check and analyze the
possibility with the following 13 basic facts: (1) Customer No. (2) Name (3) Address (4) Category (5) Tariff (6)
Activity (7) Family Head Count (8) Water Deposit (9) Contract Number (10) Contract Date (11) Meter Serial
Number (12) Meter Installation Date (13) Meter Installation Data.

3.10 PR Activities and Complaint Management

Regarding PR Activities and Complaint Management, PPWSA staff and officers visit at the customers’
houses to give awareness of water, and to test the quality of water form tap at customers’ house. Customer
Complaints are solved by relevant departments according to five strategies stipulated by PPWSA. The complaints

are categorized by Customer Relation Office and it shares the Complaints to the responsible department to solve.
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Chapter 4

4.1 Organization System

Comparative Study between YCDC and PPWSA

Y.CD.C

PPWSA

The organization with Mayor, Committee Member,
Secretary and joint-secretary

The organization with 7 Direcotrs including 2

government officials, General Director and Deputy
Director

4.2 Budget Management and Water Tariff

Y.CD.C

PPWSA

There is 600 million kyats to conduct NRW reduction
plan in 2018. At current the water tariff is 1.66$ per
unit.

They have budget estimation 1,560,000 USD to
conduct NRW works.
unit=1.6443

4.3

Measures of Physical Loss and Commercial Loss

Y.CD.C

PPWSA

Measures of Physical Loss

Estimate to conduct the night step test in Pilot Area,
and the staff for leak repair are on OJT. The leak
repair team are established in evey townships and
assign 24hours and start to practice DMA system.

Commercial Loss

Start to update the customer data, take action on
illegal connections, make all connections (including
Class B and YCDC logo meters) with meters 100%.

Measures of Physical Loss

Establish leak repair team and check and monitor
the leak 24/7 and practice DMA system. The leak
repair staff are on OJT.

Commercial Loss

Update the customer data, taking serious action on
illegal connections and set the policy to use high-
quality meters and make all connections 100%
meters

44

Regulation/Standard/Guideline/Manual, SOP

Y.C.D.C

PPWSA

The former CI, DI, GI and Concrete pipes are still
using and now PVC, HDPE pipes are used. It’s
planning to set and practice SOP in all section for the
capacity development of the staff with the help of
JICA.

Regulation, Standard, Guideline and Manual.

They only use DI and HDPE pipes and DI pipe with
250 Diameter are used in transmission lines, and under
250 diameter HDPE pipes are used in distribution lines.
160 Diameter above pipes are used in service lines.
With the help of JICA, they cultivate the staff’s
capacity and every work process has its own SOP and
practice/perform the work as to the SOP.

4.5 Construction and Inspection

Y.CD.C

PPWSA

Construction
Though the notice boards for safety are kept on some
sites, but some don’t keep the notice boards, weak in

Before the construction work, first they check the
pipes, make sure the form work installation to be
safe, keep warning signboard. While
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practicing computerize system, laying/constructing 400m above pipe, they use
Inspection Piccolo Software Water CAD software and Resocad

We have separated Inspection Department but lack of | goftware and control the capacity and skills
inspection team within department. We have research

section and it checks and confirms the estimated | With S0P
construction cost.

They have internal audit and inspection team and
take heavy action on illegal connection without bias
and give reward to informer and check and monitor
to suspected customers who might conduct illegal
connection.

4.6 GIS
GIS Section of Engineering Department (Water & Sanitation) of Yangon City Development Committee was
organized in 2014. With the intention of proper management of water supply, the section was comprised with 10

staffs including one leading section head who will emphasize on plan implementations.

4.6.1 Set up the GIS based Pipe Line Network

Current situation: GIS Section of EDWS is applying 2012 satellite images as Base-map supported
by JICA for the Project of Urban Development. Township Boundaries, Water Bodies layer, Water Bodies in Yangon
Region, Main Transmission Pipelines layer of Yangon City Water Supply System, Water supply Equipment data
on tube wells layer, WTP layer, booster-PS layer, service-tank layer and boundary valve have already been inserted

based on 2012 Satellite images.

4.6.2 Input Customer Data to GIS

EDWS has already carried out a Database during the Pilot Project conducted by the France Development
Agency (AFD) which supports for NRW Reduction Management linking the Customer Layer of Pilot Area with
GIS. In that Pilot Project for NRW reduction, in order to reduce Commercial Losses, we carried out Customer
Survey, survey of Service Quality and unregistered connections from collected meter reading data. Data from
surveys is input in Customer Data Attribute. Regarding customers and metering management, EDWS could issue
the report for Anomalies, Big customers, damaged meters, Leaks location per category, and Customer Complaints
Report by using GIS Application with Customer Data Attribute and could identify the huge volume of field data.
Based on report of GIS Data Analysis, the best and feasible ways of reducing commercial losses for the future water
supply management have been found out from NRW Reduction management Project implemented with the support
of France Development Agency (AFD). At current, EDWS applies 2012 Satellite images as Base map to input the
customer data in GIS. As for EDWS, it’s not convenient as much to use the data because the Land Parcels Layer is
the data input by Urban Planning and Land Management Department of YCDC. If we would like to input the
customer data as to the pilot project conducted by AFD aid, it’s necessary to do Update of Land Parcels Layer for
Water Supply, Buildings and Data Attribute for each customer specifically, and besides that, it’s required to do field

survey like pilot project in order to input Customer Attribute Data.

4.7 NRW Reduction Plan
15



Y.CD.C

PPWSA

Establish NRW Leak Detection Team & Leak Repair
Team and draft and manage NRW Reduction Plan by
Steering Committee 1. It’s also studied on water
consumption amount based on meter size, made
damaged meter lists and then calculate Service
Coverage and manage Pilot Areas which are
completed.

To conduct pipe repair and maintenance work within 2
hours when they receive leakage information. NRW
rate must not to exceed 8%.

4.8 Meter-reading, Billing & Collection

Y.CD.C

PPWSA

Difficult situation of meter relocation or reposition,
weak inspection/checking of monthly meter unit
difference, eg: weakness in recording meter reading
related issues such as charging the consumption in
average for damaging meter, and lack of practice on
existing policy,

To perform to check the difference of consumption unit
(+/-) and make the list of meter collected the bill in
average unit in New Customer database Management

Double checking Meter-reading units record with
average consumption if in doubt, Checking the
condition of meter installation, making record of Meter
reading problems and other related issues, performing
Billing & Collection every two months, setting the
policy to collect water tariff fully in order to reduce
NRW

4.9 Customer Data Management

Y.CD.C

PPWSA

Although Customer Data is updated in Computer, it is
still needed to update up to now. All new connections
are installed meters but all old connections haven’t
installed meters yet. Public wells are still being used.

Customer Data is updated by computers. All
connections have been installed meters. Have
eliminated all public wells since 1945 and replaced
with water supply network.

4.10 PR Activities and Complaint Management
Y.C.D.C PPWSA
Issuing internal announcement to share Basic | Providing water related awareness program to

Information about promotions and transfer of officers
and staffs, explaining customers to know and
understand the facts and information via newsletters,
publishing newsletters three times per year, publishing
the first table calendar in 2017 as a Public Relation
Material, broadcasting and announcing the emergency
cases such as pipe burst or disruption, electricity going
off, water shortages and low pressure through TV, City
FM, City News, YCDC Website, Engineering
Department Water & Sanitation Facebook Page and
Daily Newspaper

Customer directly, testing quality of water from the tap
of customer’s house, settling the customers complaints
by the respective department in accordance with five
strategies stipulated by PPWAS. Five strategies are (1)
cooperated action of utility and customers (2)
communication through radio, (3) building relation (4)
managing possible complaints in advanced, (5)
educating the customers by arranging seminars and
events/shows.
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Chapter 5 Proposals for Improvement

5.1 Organization System
It’s intended to set up firm NRW section by cooperation with Customer Service Section, House Connection
Section, Computer Section, Distribution Section, GIS Section and Design Section, etc. At current, NRW

section has 15 staff. The township and district deputy offices are part-time members of NRW section.

5.1.1 Establish inspection, detection and repair team

It’s to set/establish Inspection team within department and check the work on ground and on paper. It’s
firmly to establish leak detection and leakage repair teams and assign specific duties and practice incentive and
penalty system.

EDWS should install the high-quality water meter by own budget and the cost of meter and installation
fees should be cut off from the water tariff. Installed meters also should be checked with inspection team

frequently and every 8 or 10 years, do meter testing and if necessary, replace the meter with new one.

5.1.2  Setup Water Meter Inspection Unit

It should install the high-quality meter systematically by the department and the charges should be deducted
from water tariff or other maintenance fees. All installed meters should be checked and done meter testing every 8
or 10 years by inspection teams and replaced the meters if necessary. It’s to get accurate meter reading records. It

can reduce Commercial Loss. It’s to be done by the NRW section and staff from district and townships.

5.1.3  Setting IT Section

EDWS's current Customer Database just includes User ID, User Name, meter no., House no, Apartment,
road, pre-unit, cur unit, Debt, Water Consumption, Charge (MMK), Total Charge (MMK), Region id, Categories
type, Month of meter-reading and Year, and there are various requirements. All sectors of Customer Data
Management Activity in all townships are being carried out in paper works. Regarding Monthly Meter Billing and
Collection System, all the works — from Yapha 1 to Yapha 8 — such as HO & township office counterchecking,
sending detailed Demand related with water charges and billing, the condition of collected water charges, daily
income, and the approval of water bill list by HO are undertaken in Manual Paper works.

Regarding all paper works of Yapha, as the first phase, it is needed to restructure the existing Customer
Database Structure in order to supplement Damage meter list, Date of Paid to Bank, Voucher No., Collected Bill,
Outstanding Bill, Detail Customers Data for Collected Bill, and Approval Demand by Townships in the existing
Customer Database of EDWS, and it is scheduled to be undertaken in 2018-2019 Fiscal Year. Regarding the
restructuring Customer Database Structure, new Customer Data Management Program will be set up in SQL Data
Sever, then, Data migration will be carried out. One township will be selected and implemented as Pilot. After that,
supplementary to New database based on the results of implementation in Pilot township shall be done and it will

be continuously implemented in other townships step by step. As the second phase, township-head office operations,
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ledger bookkeeping in townships, in addition to the meter reading record (Field Book), Data of new customers of
new house connection applicants such as Connected Date, Service Pipe size, Permission No., Permission Date,
Meter Location / Position is to be added in Customer Database in 2019-2020 Fiscal Year. For the need of IT
assistance, CE has already been reported that it requires to communicate with outsource IT companies for the IT
services.

Customer Service Section and JICA Expert Mr. Saitou have discussed to build New Customer Database
with Data Transfer script by applying User-id and Excel Export of existing database as a Key after implementing
the above plans in two phases according the scheduled fiscal year. New Customer Database will include Billing and
Collection Application that will undertake billing & collection and Customer Service Management in which
reducing Commercial Loss in NRW of EDWS will be prioritized.

As the operation is arranged for cooperation with an external IT company, EDWS requires to establish IT
section in order to cooperate EDWS staffs (from computer section and customer service) and IT company. After
the establishment of New Customer Database Program, EDWS is in need of IT skillful staffs to update the new
Customer Database Program as require, and to accept and solve Customer Complaints in township office regarding
Customer Service management. Thus, it is planned to provide the training of Database Structure to the staff in
Computer section and Customer service section after the establishment of New Database Program in 2018-2019

and the training shall be offered by the cooperated IT Company outsourced by EDWS.

5.2 Budget Management and Water Tariff

5.3 Measures of Physical Loss and Commercial Loss
It’s not just to use high-quality pipe and pipe materials but to cooperate with Detection and leakage repair

team to reduce Physical Loss.

To reduce Commercial Loss, it’s prior to eliminate illegal connection, the existing connections should be legal and
not to lose water tariff and install high-end water meters. The above facts are to discuss in SC 1 meeting and make

the decision.

5.3.1 Planned Leak detection work by Detection Team
It should establish Detection Team in each township and conduct leak detection work. As for the priority,
it should do leak detection work in very first month of a year in pilot area and then increase the leak detection

work frequency (one month, one ward or one township).

5.3.2  Check completion of work by Inspection Team
It should check using check list after completion of Leak detection work, leakage repairing, new
connection work, new pipeline network laying process and after the checking process, completion drawing should

be kept as a record.
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54 Regulation, Standard, Guideline, Manual, SOP
5.4.1 Formulate and establish SOP

Though EDWS has existing RSGM, but it’s required to modify and draft the necessity items. But the habit
of applying/practicing RSGM on ground is still weak, so it’s to draft specification and check with respective

Inspection team+

It’s necessary to separate the sections which have SOP and sections which don’t have SOP and it’s to practice in

actual work. It’s intended to be a systematic water supply system and organization.

RSGM related to NRW are submitted in SC1 and it’s to discuss SC1 plan also.

5.4.2 Organize 5S Team and assign specific duties
It’s suggested to set up 5S team systematically in each section and check and monitor continuously. It’s
submitted that 5S Supervision Team should be set up in Top Management Level of EDWS and monitor the other

sections every month. HRD Section and relevant sections should implement:

5.5 Construction and Inspection
While laying the pipelines, it’s to use high quality and standardize pipes and take all accountability and

after finishing the work, the works are checked by the inspection team.

Procurement based on material quality

While choosing the pipes and pipe material’s, it’s primarily to consider and use the pipes not to
become/happen NRW in long run. Though the pipe quality and price are the same, then we must choose the pipe
which length is longer than other.

5.5.1 Check Completion of work by Inspection Team
It’s to check with inspection team after completion of the project/plan whether the staff use standardize

materials or not, they conduct as to the check list or not, whether they follow the SOP and RSGM or not.

5.6 GIS
GIS Section of Engineering Department (Water & Sanitation) of Yangon City Development Committee
was organized in 2014. With the intention of proper management of water supply, the section was comprised with

10 staffs including one leading section head who will emphasize on plan implementations.

5.6.1 Set up the GIS based Pipe Line Network

Current situation: GIS Section of EDWS is applying 2012 satellite images as Base-map supported
by JICA for the Project of Urban Development. Township Boundaries, Water Bodies layer, Water Bodies in Yangon
Region, Main Transmission Pipelines layer of Yangon City Water Supply System, Water supply Equipment data
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on tube wells layer, WTP layer, booster-PS layer, service-tank layer and boundary valve have already been inserted

based on 2012 Satellite images.

5.6.2 Input Customer Data to GIS

EDWS has already carried out a Database during the Pilot Project conducted by the France Development
Agency (AFD) which supports for NRW Reduction Management linking the Customer Layer of Pilot Area with
GIS. In that Pilot Project for NRW reduction, in order to reduce Commercial Losses, we carried out Customer
Survey, survey of Service Quality and unregistered connections from collected meter reading data. Data from
surveys is input in Customer Data Attribute. Regarding customers and metering management, EDWS could issue
the report for Anomalies, Big customers, damaged meters, Leaks location per category, and Customer Complaints
Report by using GIS Application with Customer Data Attribute and could identify the huge volume of field data.
Based on report of GIS Data Analysis, the best and feasible ways of reducing commercial losses for the future water
supply management have been found out from NRW Reduction management Project implemented with the support
of France Development Agency (AFD). At current, EDWS applies 2012 Satellite images as Base map to input the
customer data in GIS. As for EDWS, it’s not convenient as much to use the data because the Land Parcels Layer is
the data input by Urban Planning and Land Management Department of YCDC. If we would like to input the
customer data as to the pilot project conducted by AFD aid, it’s necessary to do Update of Land Parcels Layer for
Water Supply, Buildings and Data Attribute for each customer specifically, and besides that, it’s required to do field

survey like pilot project in order to input Customer Attribute Data.

5.7 NRW Reduction Plan

It’s necessary to establish NRW team in each township with the supervision of NRW Management Section
in head office and conduct leak detection and leak repair work 24/7, install the flow meter in the inlet points of the
townships, install the flow meters in Hlawga, Gyophyu, Ngamoeyeik, Phygyi Reservoirs to know the input volume,
keep connection lists in House Connection section, eliminate the illegal connection and take action on it and while
laying the new pipeline, it’s mainly to consider the NRW rate, set the meter size based on the supply water pressure,
if meter becomes damaged, need to replace it at once, keep the pipe leakage record and mark it on the map, and as
to the record on map, repair and replace work should be done at once. Besides, survey the damaged meter conditions,

plan to calculate the coverage and North Okkalapa Pilot Project are implementing.

It’s to install the water meter systematically in Public Toilets, Parks and get/collect water tariff, and to construct the
NRW Training Yard in Yegu pumping station compound to teach not just the staff of EDWS but also the plumbers

in practical.

5.7.1 Set annual target of NRW reduction rate

To know the NRW Rate of whole water supply area of YCDC, now it’s installing 2 Flow meters in 56”
ODI of NyaungHnapin WTP and it’s planning to install the Ultrasonic Flow Meter (21) nos in Gyophyu, Phugyi,
Hlawga, Yegu, Kokkine and Shwedagon Pagoda Service Reservoirs with the help of JICA TA Team.
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Besides, it’s intended to adjust NRW Reduction Rate by doing Leak Detection and Repair every month in Pilot
Project Area. After laying New Pipe Network in other distribution area, it’s to do leak detection and leak repair

work in every township in every month to cover the whole distribution area in a year and try to reach NRW Target

of 2014 Master Plan.
Target Level of Non-Revenue Water Rate and Leakage Rate
Items 2013 2018 2020 2025 2030 2035 2040
Non-Revenue
Water Rate (%) 66 51 46 35 26 20 15
Leakage Rate (%) 50 37 33 25 18 13 10

5.8 Meter Reading, Billing and Collection

In the present situation, being good condition of all water meters of customers is required in order to get
accurate meter reading data according to water consumption and the project of damaged meters replacement should
be undertaken with EDWS’s or customer’s budget. In replacing meters, the implementation should be carried out
based on life-spam and accuracy of meter as learnt in PPWSA. If the actual meter reading record can be collected
as water consumption, those data shall be input in New Customer Database as expressed in 5.1.3 and water tariff
collection can fully be collected by using New Billing and Collection Program.

In the New Billing and Collection Program, the necessary arrangement shall be prepared so that Township
offices can input Data in the program and Head Office will perform bill issuing. In addition, we should proceed
keeping the New program update in order to insert not only Billing application but also Collection application in
the New Program, to eliminate paper works of township, and to be able by Head Office and District Office to

monitor bill collection progress, income and outstanding in the new program.

5.8.1 Train meter reader and assign duty by rotation

The plan of awareness training will be prepared to provide to meter readers and billing & collection staffs
in township offices to know the importance of water tariff to maintain the entire water supply network, to collect
water tariff fully and to understand that O&M works has to depend on water tariff, and the implementation of
training will be carried out by following the plan. Moreover, each staff will be trained to be able to read meter
correctly and to understand that not only water wasted due to failure of water supply network but also being unable
to collect water tariff fully as water consumption is NRW. Practicing duty station transfer, from one township to
another township, for meter reading and billing & collection staff in townships can help identify any gabs about

their duties. Thus, duty by rotation will be considered.

5.8.2  Use incentive, bonus and penalty system

5.8.3 Arrange Easy access for Payment

After establishment of New Customer Database, Billing and Collection Application will be designed to
include bill payment function so that customers can pay the bill not only at respective township offices, and can also
pay at the banks signed MOU with YCDC, Third Parties servicing for bill collection, and through Mobile Payment
System and ATM.
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5.9 Customer Data Management

After establishment of New Customer Database, the existing customer data will be input by applying User-
ID as Key-index. As New Customer Database is detailed customer data and can be analyzed by using GIS, it can
be operated for all customer affairs including water supply operation and solving customer complaints. Moreover,
it will be the greatest support for full water tariff collection which plays in the main role of water supply management

and it will become the application which can solve the difficulties of EDWS customers.

5.9.1 Apply Customer Data Application
Customer Data Application shall include detail customer data, Billing and Collection Application, and it
can store Historical Data. Based on the necessity, Customer Data Application can be applied for Data analysis by

linking with GIS and report can be exported as required.

5.9.2 Customer Information Desk

As EDWS at present, township in-charged persons of EDWS and responsive persons in head office are
handling all customer complaints received in head offices and townships and respond the enquires. Any enquires
can be asked through YCDC website and if mentioned email address in enquires, the respective persons replies to
email. Even though there are no specific Customer Information Desks in EDWS, Customer Information Desks will
be initiated under the New Customer Database and Customer Complaints will be settled in time until reaching the

customers’ satisfaction.

5.10 PR Activities and Complain Management
5.10.1 Public Awareness
Regarding Development Material, calendars are yearly being published since 2017 as External Material

and News Letters are being issued quarterly as internal.

5.10.2 School Activity
School Activity was initiated since November 2017 and it is intended to carry out it in three schools per

year at least.

5.10.3 Complaint Management

Complaints of pipe burst, meter damaging, water supply interruption through official letter, phone, social
media and daily newspaper or complaints in person at township/district offices are transferred to the respective
township or district offices. The township staffs of responsible area perform customer’s house visit, inspection,

maintenance, repair and replacement.
5.10.4 Social Media

As customer relation through social media, News are broadcasted from the state-owned Channel and City

FM radio station as appropriate.
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Chapter 6 Action Plan
Action plan after studying in Phnom Penh Water Supply Authority

Objective Facts
No a. b. c. d. e. f.
Activity Results/Outco Index Starting Concerned Required
mes Date Organization source
To enhange n To become To have Man
collaboration with successful successful & SC (1) ower
Activity I | NRW Management ) 2020 ... &Working P Do
. water supply | efficient coordinatio
Section and other Rt L Group .
. organization activities. n meeting
sections.
To decrease/
reduce the
. Man
non-revenue To improve
. o power, leak
. water, illegal | the condition
Setting meter . detector,
inspection teams, pipe connection, to | of NRW record
p 1S, PP get high water | Competition Section, Staff
.. leakage detection team . o book,
Activity 2 . . pressure, and | drawing of Dec 2019 | in district &
and repair team in . . safety
. prevent the pipe leak township .
each district. . equipment,
wasted water | repair, and to offices and L
. . . . . pipe line
involved in reduce illegal Pipe section. .
. . detail map,
pipe through | connection. .
leak. traimning
Objective Facts
No a. b c. d. e. f.
Activity Results/Outco Index Starting Concerned Required
mes. date organization source
Bulk
NRW section, | Meter, Man
Checking the root Wate':r Supply | power,
fh . Bulk Meter Section, computers,
Activity 3 cause ot happening To reduce records, meter | 2019 township meter
Physical Loss & NRW Rate .7 .
. reading office, reading
Commercial Loss.
records Research records,
Section, Pipe | NRW
Section activities
records.
Establishing the Quality
.. inspection team for Control Man
Activity 4 construction works. To cpntrol the Record,_ Dec 2019 power,
quality Check lists instructions
Objective Facts
No. Activity Results/Outco Index Starting Concerned Sources
mes Date Organization

23




Man
NRW power,
Section, Lead
Planning Detector,
Activity 5 To improve leak To reduce Pipe 1eakage Dec 2019 .Sectl.onz Staff | Lead
detection works . records, pipe in District & Record,
Physical Loss .
leakage map Township Books,
officers, Pipe Detail
Detection Map,
Team Budget
Plan
Man
power,
Leak
Detector,
Record
books
. To be better . ’
Activity 6 Checklr}g the quality of the Completlon 2019 Inspection Safe.ty
competition work of . Drawing and Equipment,
. construction : Team . .
the construction. check lists Pipe Line
work .
Detail
Map,
Completion
rawing,
Pressure
Test
Objective Facts
No Activity
Results/Outco Index Starting Concerned Sources
mes Sate organization
Tobea Daily
systematic record,
water sypply Technologi
Activity 7 | To describe the SOP system and For the 2020 . cal
. o . All sections
precisely organization | improvement Knowledge
of SOPs and
experience
. Settlng/estabhshlpg 5S | Tobea . To improve HRD Section | Man power
Activity 8 | Team and allocating systematic the 5S December .
. . L and its related | and
specific works and efficient activities 2019 . . .
. section instructions
workplace continuously.
Objective Facts
No Activity Results/Outco Index Starting Concerned Sources
mes Date Organization
Based on the quality
. of materlalg/ . To be a high- | Checking Top NRW and
Activity 9 | equipment in site . . 2019 its related
works quality and quality Man'agement data. man
) durable standards Section, SC1 pow’er
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materials and and its related
facility. sections
Top
Management
Activity . ;%Qeztog;: Yearly Mid Members of Man power
10 Drafting NRW hich are in Term Plan, 2019 SC1, NRW and
Reduction plan W Long Term management . .
Master Plan. . instructions
Plan Section and
Planning
Section
Objective Facts
No Activity Results/Outco Index Starting Concerned Sources
mes Date organization
To be a high- Top
Activity Setting yearly NRW quality and Checking 2019 Man.agement NRW and
11 Target Rate durab@e quality Sect;on, SC1 its related
materials and and its related | data and
o standards .
facility sections man power
Statement
in New
Tobea regulations
Activity . sup portive Top &
12 Drafting NRW thing for The benefits 2020 Management Approval
Reduction Plan NRW of EDWS from
Reduction Governmen
Plan t
Duration
No | Activity 2018 2019 2020
1st 2nd 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th
! Activity 1
2 Activity 2
3 Activity 3
7 Activity 4
4
5 Activity 5
6 Activity 6
7 Activity 7
8 Activity 8
9 Activity 9
10 Activity 10
11 Activity 11
12 Activity 12
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[How to plot a point according to the CSV-file of latitude and longitude.]

(1) Make a CSV-file that describes the latitude and longitude.
(Sample)
B textoay
A B
1 | longitude  latitude
2 | 9611486 1684425

(2) Add the CSV-file to Arc GIS.
1) Right-click on “Layers” of “Table of Contents” and select “Add Data”

2) Select the CSV-file and click "Add".
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(3) Display the lat/long-data of the CSV-file.

1) Right-click on csv-file name of “Table of Contents” and select “Display XY Data”.

2) Specify the data fields.
Specify longitude for “X Field” and latitude for “Y Field”.

Dizplay XY Data ﬂ

A table containing X and ¥ coordinate data can be added to the
map as a layer

Choose a table from the map or browse for another table:

| text cav ;l E-J

—Specdify the fields for the X, ¥ and Z coordinates:

¥ Field:
Y Field: | atitude
Z Field: I <Mone = j

—Coordinate System of Input Coordinates
Description:

Projected Coordinate System: ;I
Mame: WGES_1984 LITM_Zone_4/M

Geographic Coordinate System:
Mame: GCS_WGS_1984

Kl _>I_I
[ show Detzils Edit... |

¥ Warn me if the resulting layer will have restricted functionality

About adding XY data ok I Cancel |
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3) Specify the coordinate system.
- Click “Edit” of “Display XY Data” window,
- Select “Geographic Coordinate Systems” -> “World” -> “WGS1984” as XY coordinate system,
- Click “OK".
x|

XY Coordinate System |

ﬁ - | IT-_o'pe here to search j Q ,E)./ | @ - 3;"“-

() TTRF 2005 |

) TTRF 2008

) NSwis 8z-2
() WGES 1966

) WS 1972

) was 1972 TBE

E3 Projected Ooordiﬂ ESystems
£ Lavers

-
Current coordinate system:

GCS_WES_1984 |
WKID: 4326 Authority: EPSG

Angular Unit: Degree (0.0174532925199433)
Prime Meridian: Greenwich (0.0}
Datum: D_WG5_1984
Spheroid: WG5_1984
Semimajor Axis: 6378137.0
Semiminor Axis: 6356752, 314245179
Inverse Flattening: 298,257223563

ok | Eeub |

4) Display a point according to the lat/long-data
(The point is automatically displayed)
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[How to plot a point according to the CSV-file of UTM Grid (Total Station).]
(1) Make a CSV-file that describes the UTM Grid.

(Sample)
B:) textoay
A B C D

1 1 1570041 1868576 100048 DR
2 2 18655962 1868575 100025 DR
3 3 1865577 1868571 100075 DR
g 4 1965964 1868570 855382 DR
5 5 1565942 1868538 55514 DR
B 8 1970065 1868563 89825 DR
7 7 1865588 1868564 100035 DR

(2) Add the CSV-file to Arc GIS.

1) Right-click on “Layers” of “Table of Contents” and select “Add Data”

2) Select the CSV-file and click "Add".
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(3) Display the UTM Grid of the CSV-file.

2) Specify the data fields.

Specify Field2 for “X Field” and field3 for “Y Field”.

Display XY Data

A table containing X and Y coordinate data can be added to the
map as a layer

Choose a table from the map or browse for another table:

1) Right-click on csv-file name of “Table of Contents” and select “Display XY Data”.

X

| testosy ;l Eﬂ

— Spedify the fields for the X, ¥ and Z coordinates:
¥ Field: [Field2 ~|

Z Field: |<:None>

¥ Field:

—Coordinate System of Input Coordinates
Description:

Projected Coordinate System: ;I
Mame: WGE5_1984_LUTM_Zone_4T

Geographic Coordinate System:
Mame: GCS_WGS_1984

4] _>I_I
™ show Details Edit... |

¥ warn me if the resulting layer will have restricted functionality

About adding XY data oK I Cancel
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3) Specify the coordinate system.
- Click “Edit” of “Display XY Data” window,
- Select “Projected Coordinate Systems” -> “UTM” -> “WGS1984” -> “Northern Hemisphere”
-> “WGS 1984 UTM Zone 47N” as XY coordinate system,
- Click “OK".
|

HY Coordinate Swstem |

N E

oG-

() WES 1984 UTM Zone 43N A
() WGS 1984 UTM Zone 44N

() WGS 1984 UTM Zone 45N

() WGS 1984 UTM Zone 46N
b i UTM Zone 471
€3 WES 1954 UTM Zone 48
() WGS 1984 UTM Zone 48N
€7 WGS 1934 UTM Zone 4N

@ WG5S 1984 UTM Zone 50N
A MRS 1084 1ITH Zona R1M

H i

Current coordinate system:

WG5_1984_UTM_Zone_4M
WKID: 32647 Authority: EPSG

Projection: Transverse_Mercator
false_easting: 500000.0
false_northing: 0.0
central_meridian: 99.0
scale_factor: 0.9996
latitude_of_origin: 0.0

Linear Unit: Meter {1.0)

I—

ok | st |

4) Display a point according to the UTM Grid
(The point is automatically displayed)
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[How to plot the GPS logging-data.]

(1) Prepare a GPX-file as the result of GPS logging.

Refer to your GPS-logger’s manual for export-import of the GPX-file.

(Sample)
|| 15JULY 201 5(SauthOkkarapa) gpx

30,

Leml| version= 1.07 encoding="UTF-8" standalone="no” ><zpx xmlns= =L fwww topozraf | x, com/ G,

sigp hthp e, armin.cumfxmISchemastprxtensiunsfvS" smlnziwptxl = bt tps fwww, zarmin. comdzm | schemaz/ W
aypolntExten3|onfvl xmlng: gpxtpx httpsd S, zarmin. comfxmlschemanTrackPn|ntExtenS|nnfv1 creators elrex
100 version="1.1" xminssxsi="http: £, v, orz /200 T/ Schemas instance” x5 schemalocat fon="http/ Ot
opograf iz, comfGPHfIII hitip: L Yoposrat e, cond R 1T fep esd BEER: F  www, zarmin, comfxmlschemasfﬁprxtens
ionzvd httpsd Swewd . zarmin, comdxm | zchenas TipxExtensionsvd . ad bitesSwe, armin.cumfxmlschemasta pointExt
ensiondy] htip: ffwwwﬁ armin.condzn] schemasMaveo intExtens tonw T xed hite: /v, sarmin. condam | schemas/ Track
w1 httesdSwew. zarmin. comd=mlschemas! TrackPoint Extensiony ], xad” »<metadatax<|ink hret="htip:/
<text>Garm|n Internat|nnal<ftext>< I|nk><t|me>2015 D? IETID 23: ISZ(ft|me><fmetadata><trk>

<feps TrackExtenS|0n><fextens|nns><trkseg><trkpt lat="18. ??52258803 lon="96.1597613990" ><e|e>45 20<feler
<timer2015-07-09T06:22: 112/t imer<extens i onsx<gpxtpx: TrackPo intExtension:<zpxt px: cad )</ eprt pocs cad </ zpxtp
w2 TrackPointExtensions</ext enaionz>d/trkpt <t rlept lat="16.7762033406" lon="96.169R447229" e a2, 08¢ a e
<Himex2015-07-09T06:22: 242/t imel<extens i ons><gpxt px: TrackPo int Ext ensionk<zpxt pr: cad 1< gpxt prc cad><fgpxt p
z:TrackPointExtension»</extensionz> </ trkpt><trkpt 1at="18_7751671746" lon="96. 15963460847  ><e|ex?0. 124/ ele>
<timer2015-07-09T06:22: 502/t imer<extens i onsx<gpxtpx: TrackPointExtension:<zpxt px: cad )</ eprt pocs cad </ zpxtp
w2 TrackPoint Extensions</ext ensionz>d/t rkpt <t rlept Tat="16.77613272680" lon="96.159R505903" »<ae>30. 19</a &>
<bime>2015-07-09T06: 281 182</t imeX<extens i one><{gpxtpx: TrackPointExtensionk<zpxt px: cad < epxt px cad><fgpxtp
w:TrackPointExtension»</extensionz> </ trkpt><trkpt 1at="18_7751352396" lon="96.1587150471% ><e|e>33.39< e le>
K imeR2015-07-09T05:23: M2/ imer<extens | onzr<zgpet pes TrackPo ink Extens i on<gpat poc cadi0 < gpxct poct cad i< gpet p
x:TrackPointExtensions><fext ensions>{ Mt rikpt <t rlept lat="16.7751267739" lon="9R8. 1097636877 ><ele30.02< /el e>
<bime>2015-07-09T06: 24: 022/t imeX<extens i one><{gpxtpx: TrackPointExtensionk<zpxt px: cad < gpxt px cad><fgpxtp
w:TrackPointExtension»</extensionz >/ trkpt><trkpt 1at="18.7751219124" |on="96.1587985309% ><e|e>30. 41 ele>
<timex2015-07-09T06: 24: 262/t imer<extens | onzsx<{gpxtpx: TrackPo intExt ension<zpxt pxc: cad )</ eprt pocs cad </ zpxtp
x:TrackPointExtensions><fextensions>{ Mt rikpt <t rlept lat="16.7761283723" lon="9R.1098380120" »{ele?4. 16 ale>

(2) Add the GPS-file to Arc GIS.

1)

Select “Geoprocessing” menu -> “Arc Toolbox”.
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2) Select “Conversion Tools” -> “From GPS” -> “GPX To Features” of “Display XY Data” window

and double-click it.

F'| Fiz T|:| [u] | |:| ()

Bl ArcToolbo:x -
m A0 Analyst Tools
m fnalyzis Tools

m Cartography Toolzs
= m Conversion Tools

By Excel
= & From GPS
3" GP¥ To Features

B From KML
& From Raster e
B From WFS

& JSON

B Metadata

& To GAD

& To Collada

& To Coverage

& To dBASE

& To Geodatabaze

-
S T LAl J

3) Specify the input-output files.

Specify the GPX-file for “Input GPX File” and a new SHP-file for “Output Feature class”.

..a' GPX To Features _ O] x|
Y
Input GPX File _I
| D:¥GIS DataBaze¥Yankin¥epx# 15 JULY2015(SouthOkkarapal gpx E.l
Cutput Feature class
|D:¥GI8 DataBaze¥Yank in¥Fieldwork 01 zhp @
I-]
QK Cancel Environments. .. Show Help => |
8
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4) Display a point according to the lat/long-data
(The GPS log is automatically displayed)
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(You can identify elevation of the logging point.)

R

10
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[How to paste and match an image-file for tracing work.]

(1) Prepare an image-file such as the result of plane-table surveying.

(Sample)

= result_of field-survey jpe

p

=

(2) Plot preliminarily reference points for matching work.

Ref: “How to plot a point according to the CSV-file of latitude and longitude.” or “How to plot

the GPS logging-data.”
(Sample)

11
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(3) Add the image-file to ArcGIS’ layer.
1) Select the image-file in the ArcGIS'’s catalog.

2) Drag the image-file in “Catalog” window and drop it on “Table Of Contents” window.

12
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(4) Display “Georeferencing” toolbar.

Select “Customize” menu -> “Toolbars” -> “Georeferencing”.

(5) Display the image-file.
1) Specify display image.

Select layer’s name of the image-file on georeferencing layer list in “Georeferencing” toolbar.

R
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2) Display the image-file.
Click “Viewer” icon on “Georeferencing” toolbar.

(The image is automatically displayed)

14
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(6) Match the image layer position with the reference points.

1) Click “Reposition” icon on “Image Viewer” window.

(The reference points and the image are automatically placed side-by-side.)

2) Match the left-right image roughly by hand.
By the later processing, you can automatically match these layers.
However, please match the left-right image roughly by hand in the above figure to facilitate

the later processing.

15
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3) Fit the image to display.
Select “Fit To Display” menu in “Georeferencing” pull-down menu of “Georeferencing”

toolbar.

(The image is automatically displayed as the following figure.)

16

17 /7 136



4) (If needed,) Make semi-transparent to the image layer.

1) Right-click on image-file layer of “Table of Contents” and select “Properties”.

2) Type in 50 for “Transparency” of “Display” tab of “Layer Properties” window and click “OK”.

Layer Properties

NerestNogrtor (o devetmdate) =]

17
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3) (The image is automatically displayed as the following figure.)

You can close the “image viewer” window.

18
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5) Match the image layer position with the reference points automatically.

1) Click on “Add Control Points” icon on the “Georeferencing” toolbar.

2) First click the reference position on the image layer, then click the reference point plotted

preliminarily.

R N

(First click) (Second click) (Auto-matching by shift)

3) For the other 2 reference points, do the above work.

19
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4) Adjusting procedure (Rotate/Shift/Scale) is carried out automatically and the image layer

position just fits with the 3 reference points.

Ref: You can adjust the image layer position by hand. Please utilize “Rotate/Shift/Scale”

function of “Georeferencing” toolbar.

20
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(7) Save the result of matching

Click “Rectify” icon on the Georeferencing toolbar.

Georeferencing - ||resu|t_u:uf_field-survey.jpg

Update Georeferencing

[

Rectifyw... P,

L

A

D\

Fit Ta D Rectify

Update [ Save the current warp to a new

At Aid datazet,

Flip or Rotate
Transformation
Delete Links

RFeszet Transformation

Options...

o5

(The result of matching work is automatically saved.)

21
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Arc GIS and EPA-net Operation Manual

Contents;
1. How to prepare GIS data for hydraulic analysis. P1
2. How to convert the data from GIS into hydraulic analysis software. ~ ----——-- P.6
3. How to add condition-data for hydraulic analysis. P.15
4. How to execute hydraulic analysis. P.28

May 17, 2016 (1st version)
Prepared by:

Shinsuke KISHIDA
JICA Expert (GIS)
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[How to prepare GIS data for hydraulic analysis.]
(1) Make ArcGIS data of pipeline in the target area.
Here are needed data for hydraulic analysis.
1) Data of shapes of pipelines
(Sample)

Value is Diameter.
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Note:

a) To draw endpoints of polylines with the assistance of snapping and match the endpoints

of neighboring polylines certainly.

Snapping Environment

{JIZA_TAIPlanning Fipe ]
{JIGA_TAIExistingPipe O O
Road{ JIGA) O O

O O

Reference Points

odoo

X

b) To draw three endpoints at a triple bifurcation.

[Correct ] [Incorrect ]

Endpoints of ID14, ID
ID100 pipe are matched
ifurcation.

Endpoints of ID14 and ID99
pipe are not matched at the

\bifurcation.
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(2) Attribute data on diameter, length, velocity coefficient and number of household

For hydraulic analysis, these data are necessary about all pipelines.

Identify

Identify from: |55 (JIGA_TAIFlanninePipe ¥ |
- (JIGA_TA)Plannine Pipe

[&1
Location: |1EIE,-1-15.E?EI 1,863,598 957 Meter: 4
Field | Value |
QBJECTID h
Shape Palyline
QBJECTID I
Id a5
System_tvpe Digtribution Sub-main Fipe
Townghip_Mame Yarkin
Wlard 13
DA
LME

Water_Swstem Yaegu_Pa

Cperational_Status Planed
Bazed on dezien drawings

fdded_amou I
Hourly_fac 1
Completion

Fecord_Lea

Repair_Wwor 0:00:00
Tmp1 I

Tmp? i

Tmpd Operated

To input it based on field survey,
road length survey or "Calculate
Geometry" of ArcGlIS.

166381263 !
Shape_Length 166381263

Material FalvWinyl Chloride pipe
Joint_tvpe Fubber Rine tvpe joint
Inztallati I

Project_Ma JICA T Phazel

Lawvitg_type Buried under the eround
Depth na

Identified 1 feature

To entry the number of households
which the pipeline has served with

reference to the result of the above
customer survey.
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(2) Input sequential number into "Id" of pipeline automatically.

1) Right-click on the target layer of “Table of Contents” and select "Open Attribute Table".

2) Right-click on "Id" the attribute table and select "Field Calculator".
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3) Select "Python" as Parser,
click checkbox of "Show Codeblock",
entry script*! in "Pre-Logic Script Code:",

entry variable name*2 in "Id=",

and click "OK".
Field Calculator |
— Parser N\
" VB Script ( o Py)'\on
Fields: ~— Type: Functions:
OBIECTID_1 «|¥ & Number canjugate() =
.denominator ()
Shape P imag()
OBJECTID String .numerator()
Id " Date real()
Ward = .as_integer _ratio()
JAromhex()
DMA, hex()
LME Jdg_integer()
Length math.acos( )
) math.acosh()
o [ mathasin() x|
¥ shpw Codeblock *lﬂ &|+|—|=|
‘ogic Script Code:
rec=0 -
def autoIncrement(i):
global rec
p5tart = 1 #start number {Change if necessary)
pInterval = 1 #spacing value (Change if necessary)
if (rec ==0): -
< _>|J
Id=
gutoIncrement{l 1D} ﬂ
[ -

About caloulating fields Clear | Load... |

Save...

oK Cancel

2

*1:
rec=0
def autolncrement(i):
global rec
pStart = 1 #start number (Change if necessary)
pinterval = 1 #spacing value (Change if necessary)
if (rec == 0):
rec = pStart
else:
rec = rec + plnterval
return rec
*2:
autolncrement(!ld!)

4) Close the attribute table window.
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[How to convert the data from GIS into hydraulic analysis software.]
(1) Make SHP-file and DBF-file from the GIS data.

1) Right-click on the target layer of “Table of Contents” and select "Data" -> "Export Data".

2) Input file-name and click "OK". ("pipeline_for_EPAnet.shp" is input here as)

x
Export: IAII features j

Use the same coordinate system as:
% this layer's source data

' the data frame

£ the Feature dataset you expork the data inta
(only applies if vau export ko a feature dataset in & geodatabase)

COutput feature dass:

ID:¥GIS DataBase ¥ vankin¥pipeline_for EPAnetzhp| El

oK Cancel
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3) Click "NO" on the dialogue.

(The following files are exported automatically.)

B8] pipsline_for_EPénetinp 12 KB These files will be used
8| pipeline_for_EPAnet dbi 118 KB } at the later process.
|| pipeline_for_EP fnet prj 1 KB

|| pipeline_for_EP&net.zbn 2 KB

|| pipeline_for_EP&net sbx 1 KB

[[] pipeline_for_EPAnetshp 11 KB

|Z| pipeline_for_EP Anet zhpaoml 26 KB

@ pipeline_for_EF&net sk 1 KB

4) Save the ArcGIS data.

5) Quit the ArcGIS.

(2) Convert from SHP-file into INP-file (EPA-net format)
1) Launch "shp2epa.exe".

This software is a freeware. (URL-> http://www.zonums.com/shp2epa.html)

ihp depaexe 454 KB
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2) Click "Next>>" on the dialogue.

shp2epa (beta version) x|
SHP-To-EPANET Converter WWW .. Z0NUMNS . COMm
DISCLAIMER -

PLEASE READ THIS DOCUMEMT CAREFULLY. B USIMG TH
ARE AGREEIMG TO BECOME BOUND BY THE TERMS OF TH
YOU DO NOT AGREE TO THE TERMS OF THE AGREEMENT
SOFTwWARE.

YOU ACENDWLEDGE AND AGREE THAT THE SOFTWARE I
AMDWITHOUT WARRANTY OF ANY KIMD. ALL WARRAMNTI
REPRESEMTATIONS, INDEMMITIES AMD GUARAMTEES W1
SOFTWARE."WHETHER EXPRESS OR IMPLIED, ARISING BY
PRIOR ORAL OR WRITTEN STATEMENTS BY ZOMUMS OR 1
(IMCLUDING, BUT NOT LIMITED TO WARRANTIES THAT

h
4| | 3

== Previous l NEHPPI\J[ Close ]
12
bt

3) Entry the file exported from GIS as Input File,
select "Import Junction and Pipes" as Action

and click "Next>>".

shp2epa (beta version) x|
SHP-To-EPANET Converter WWW . ZO0UMS . COm
ipeline for EF)
(Polyline)
Action

" Import Junctions
(Either POIMNT or POLYLINE shape file)

(+1. Import Junctions and Pipes
% (POLYLIME shapefile is required)

’ == Previous ” Next == ” Close ]

4) Click "Next>>" without requiring parameter changes.

shp2epa (beta version) |
SHP-To-EPANET Converter WWW. ZONUMS . COm
unction IDs ———— rPipelDs————
Prefin Prefis
Start Start
[ | [ |
Increment Increment
[ | [ |
== Previous ] )
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5) Click "Next>>" without requiring parameter changes.

shp2Zepa (beta version) |
SHP-To-EPANET Converter W . ZONUTS . COm

Mode Snap Tolerance
(in Drawing Units)

MNodes within snap

&—O0Oo—=0

tolerance will be merged

[ Compute Pipe Lengths

’ == Previous ]

6) Input file-name and click "Start Conversion". ("pipeline_for_EPAnet.inp" is input here as)

shp2epa (beta version} x|
SHP-To-EPANET Converter WWW. Z0IUNS . Com
Cutput file

Start Conversion

[
My

== Previous Mext == Close

7) Click "OK" on the dialogue and Click "Close".
x

SHP-To-EPANET Converter WWW. Z00UMS . COM

Qutput file

Start Conversion

N
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(3) Modify the INP-file for pipeline networking.

1) Copy the INP-file to c:\tmp\

D&, Windows7 05 (00 =] g | HiZ
Program Files
Python27
tmp?2
Windaows |

2B pipeline_for_EPfnet.inp

2) Rename the INP-file to "a.inp".

£, Windows7 05 (0) =] g A
Proeram Files
Python27
tmp
tmp?

Windows |

3) Launch "Node-Matching Ver1.0.exe".

Please launch this software in situation that "SmallBasicLibrary.dll" is in the same holder.

This software was made for YCDC by the JICA expert and not provided with user interface.

BB Mode-Matching Wer 1D exe 10 KB 2016701421 13
260 KB 2015409513 22

|Z) SmallBaziclibrary dll

4) Input tolerance-value for matching.

Nodes are considered to be identical within a range of set tolerance.

[N C:¥Users¥z—kisida¥Desktop¥tmp%¥ _|E||i|
Nodes matching for '
- -
fault=0.1m): g

10
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5) Hit "Enter" key and hit any key.

"b.inp" is output in c:\tmp\ automatically.

[N C:¥Users¥=—kisida¥Desktop¥tmp

[al
Ci¥lzers¥z-kizids

4 Ld 7
£, Windows7 05 (3 &] 237 [ 44 |
Program Files .
Pythan2? ) aine 2 KB
tmp
tmp2
Windows

6) Check "b.inp" and save "b.inp" by EPA-net.

(The save operation is required for the conversion process.)

1) Launch "shp2epa.exe".

EPANET is a public domain, water distribution system modeling software package
developed by the United States Environmental Protection Agency's (EPA).

(URL-> https://www.epa.gov/water-research/epanet#tdownloads)

11
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2) Set "Analysis Options".
a)Select "Analysis Options" of "Project" menu.
File Edit View | Project Report iindow

Defaultz..
Calibration Data..

1t Metwork Map

Base Demand
H Run Analyzis

7.05

b)Set "CMD" as Flow Units and "H-W" as Head loss Formula.

x
Froperty Yalue

Flows L itz ‘CMD

Headloss Formula HW’ -------------

Specific Grawity 1

Relative Wiscosity 1

I LS 40 CMD: Cubic Meter per Day
Arccuracy 0.007

It Unbalanced Confine H-W: Hazen—Williams equation
Detault Pattern 1

Demand kultiplier 1

Emitter Exponent 0.5

Status Report Mo

CHECKFREQ 2

MAxCHECK, 10

DAMPLIMIT 1]

3) Click open icon and select the "b.inp".

&5 EPANET 2

File Edit Miew Project FBeport
DR & =Xl

1 Netwbrk Map

12
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4) Select "Input file (*.INP)" as file type on "Open a Project" window,
select the "b.inp",
click "open",

then pipeline data is displayed automatically.

1 Network Map =10 =]

5) Select "Network" of "Export" of "File" menu.

&5 EPANET 2 - binp

File Edit ‘iew Project Report Window

e e
Open...

Save

Save Az..

Tmport 3 /f\

Export Map...
Scenario...

Page Setup..
Print Preview

13
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6) Entry your arbitrary file-name on "Save Network As" window and click "Save".

("c.inp" is input here as)

7) Quit the EPA-net.

14
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[How to add condition-data for hydraulic analysis.]

Please prepare Microsoft-Excel for this data-add process.

(1) Copy and paste regarding pipes.
1) Launch Microsoft-Excel and open the dbf-file exported from ArcGIS and the inp-file saved
from EPA-net.

("pipeline_for_EPAnet.dbf" and "c.inp" are opened here as)

2) Copy columns of "Length", "Diameter" and "Velocity_c" of all pipes on the dbf-file.

Length Diameter “Welocity o Inst:
1770441 2745800 75 110
1158.00924553800 75 110
147 853110511000 75 110

T4 ET78481 254580 50 110
15961245461 7500 250 110
1236211 0036600 250 110

1607957077370 150 110

56 A306441 5780 75 110 COPY
166 53627658800 50 11

63 25440638900 150 11 =

20 PRAARTARAR SN 1R 1111

15
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3) Paste in columns of "Length", "Diameter" and "Roughness" of all pipes on the inp-file.

(In this operation, it's important to match each row in reference to "ID".)

o4 |[PIPES]

g5 ID Model Mode?Z lLength Diameter Roughness  Minc

96 1 51 61| 1744 12 100
97 2 16 9110317 12 100
o8 3 ] 9111703 12 100
o9 4 16 Al 46121 12 100
100 5 a1 17| 15964 12 100
101 ] 17 115 12362 12 100
102 7 116 15| 16.08 12 100
103 a G0 16| 56 631 12 100
104 o 17 G4 161 52 12 1001
- SE
@ PASTE
4 |[PIPEZ]

a5 |10 Model Mode? Length Diameter Roughness
96 1 51 61 17704 75 110
97 2 16 3] 118.01 75 110
a8 3 ] 91 14753 75 110
99 4 16 a8 74 68 B0 110
100 5 51 17 19612 250 110
101 f 17 115 12362 250 110
102 7 116 15 16.08 150 110
103 5] G0 16 56 63 75 110
104 ] 17 54 16654 B0 110

(2) Calculate water demand at each node and paste in the inp-file.

The water demand should be calculated according to your intended use.

Here is procedure for calculating water demand in 2040 based on the YCDC master plan.

1) Open "Template 2040 Demand Calculate Sheet.xIsx" (This file is provided by the JICA expert.)

16
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2) Calculate total demand of each node.
a) Copy [PIPES] of the dbf-file and paste in "Nodel"(column B) and "Node2"(column C).
b) Copy the dbf-file and paste in "Household"(column D).

A B C D E F

1) Please copy [PIPES] of the dbf-file These columns
and paste in “Model” and “MNede2” Flease expand
2] Please copy the dbf-file and paste in 1D.

1 ["Househald™.

2 i

3 D MNodel MNode2 Household Model Ho

4| 1 51 61 20 51

5 2 16 5 & '\\S> 16

6 3 a 91 21 5]

7 4 16 8 12 16

8 il 31 17 a8 31

9 5 17 115 33

10 7 116 18 0

11 3 G0 16 27

12 9 17 94 20

13 10 19 93 7

14 " 24 34 2

15 12 33 24 0

16 13 a3 35 ]

7 14 178 91 2

18 19 34 111 18

c¢) Expand the table(column F-I) up to the maximum ID. Columns (G and |) of household are

automatically calculated.

17
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d) Arrange "Node2" one behind the "Nodel" in column K and L. (Copying and pasting in value)

I ] K L M N
calculated. Please arrange Please make pivot ta
2 maximum “Mode2” one kehind “Mode” and “House
the “Modet ™.
N
House hald MNode Household Cells for pivot table
10 51 10
175> 16 178|->
105 5 108
5] 16 6
29 51 29
165 17 1685
8] 116 o]
185 G0 135
10 17 10
88 19 35
1 24 1
8] a3 o]
[arrangement rule] ‘
MNodel Household Node? Household MNode ‘ Household
5] To——sil 10
16 175 B 1755 Nodel
8 105 o9 105 (column F and G)
16 g 2 5
a1 28 17 29
17 165 15 185~ Node?
116 a 19 0 (column H and 1)
§0 13.3 16 134
17 10) 94 10
19 35 43 a5
24 1 34 1
93 0 24 0
33 15 el 15
178 1 a1 1
24 i | 111 g

e) Select "Node" and "Household" data in column K and L and click "Pivot Table" on "Insert"

tab.
BEH®S & @-

m-h | BA | A-TLATIb
B B Lo

Eiwhk H79% 77 BF AX3(>

T Efwtr—TIL EHE O+
77
K3 - fr | Mo
] K L M M
Pleaze arranes Flease make pivo
"Node?” one behind “Mode” and “Hou
the “Model”.
2 W
3 Hode Household Cellz for pivot tat
a A1 10
5 | -» 16 128| ->
& i 105
7 18 ]
8 51 29
] 17 165
10 116 0
11 1] 135
12 17 10
12 19 35

18
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f) Check "Existing sheet" and Select cell(Sheet1!SNS3) as location.

icells for pivot thble | node | household | oo pulation | [
T

tFz b7 — T OFER 2 x|
Sheetl!SNE3

| | 19] 35] 21

g) Drag "Node" and drop in Row on the Field of Pivot Table,
and drag "Household" and drop in Sigma Value on the Field of Pivot Table.

19
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h) Copy "Node" and "Household" data in the pivot table and paste in column Q and R as value.

Tz~

o

8

18
17
18
24
33
34
35
4
42
21

G0
A1

~| &&t / Household

25
G
37
555
35
1
15
10
15
45
45
L]

165
14

i) Copy columns of "total demand" in column AB.

Q

Flease
Total ¢

AB

node | total demand

5 95,69
B [:\?: 2115

16 1304

17 19561 | | COPY

19 12.34

24 352

33 528

34 35.24

35 525

node [ household | population
28 168
iﬁ & 35
16 a7 222
17 565 333
15 35 21
24: 1 :
S8 15
34 10
5 15
4 45
42 45
51 35
60 165
A 17

j) Paste in columns of "Demand" of [JUNCTIONS] on the inp-file.

(In this operation, it's important to match each row in reference to "ID".)

[JUNMCTIONS]

5
6
7
8
9

10
11
12
13
14
15

[JUNMCTIONS]
10 Elew

o

5]
16
17
19
24
33
34
35

jo e Rieiieelielle R opie]

Dernand

F

O DD oD D D DD

=

PASTE

20

5
6
7
8
9

10
11
12
13
14
15

ID

Elew

]

)
16
17
15
24
33
34
35

p e e Bl e Rl e e L e e

Demand

BEGEEZ2
2114683
1304055
1856082
1233565
3.524472
5286708
3524472
5286708

P
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k) Save the inp-file as CSV (comma(TAB) separated value) format.

("d.txt" is input here as.)

1) Quit the Microsoft-Excel.

m) Rename the CSV-file to "*.inp".

= EXE3

21
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3) (If needed,) Calculate added demands.

(Sample: Schools, monasteries, large-scale residences under construction and so on)

Name Nos of Room | Staff(daytime) | Staff / Monk(stay) | Student / Customer | Demand (m3/day)
NIEC Private School 80 25 500 21.0
Training center 20 25 50 6.6
Yadanar Dipa (MOM Monestary) 18 2.7
Mya Nander Dama Yakkita Monestary| 11 30 35
Shwe Hinthar New Monestary 65 30 11.6
Extra—Area
Name Nos of Room | Staff(daytime) | Staff / Monk(stay) | Student / Customer | Demand (m3/day)
BEPS2Yankin (Elementally school) [National 3 100 3.8
Aung Academy Private School 1200 38.4
Namitayone Monestry 60 9.0
Condominium 146 343.0
Hosehold under construction 60 141.0

a) Launch EPA-net and open inp-file. ("d.inp" is opened here as.)

&3 EPANET 2 - dinp

File Edit “iew Project

o =R

b) Double click a target node.
=lgix

File Edit “iew Project Report Window Help

nEEg axa oy |r xtaqgo=8 G KT

JRTETES [7= o
iftee |
Property Value ﬁ'
“lunction D 96 = ﬂ
#-Coordinate 19841993 foe
*f-Coardinate 1863379.94 2
Description
Tag
*Elevation

Base Demand

! | Demand Pattern

Demand Categari 1 #
Emitter Coeff.

Initial Cluality

Source Quality

Actual Demand  #N/a

Total Head HMH/A LI

Auto-Length Off | ChD: n‘ 100% |><,Y 198418.03, 1863380.07
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¢) Input the sum of base demand and added demand in the "Base Demand".

5) After the input work, select "Network" of "Export" of "File" menu.

6) Entry your arbitrary file-name on "Save Network As" window and click "Save".

("d.inp" is input here as)

7) Quit the EPA-net.

23
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4) Input elevation data of each node with EPA-net.
Elevation data are input in reference to the result of field survey or map. The following is a
free map of elevation provided by NASA and METI(Ministry of Economy, Trade and Industry
in Japan).

(URL->http://reverb.echo.nasa.gov/reverb/)

a) Launch EPA-net and open inp-file. ("d.inp" is opened here as.)

&3 EPANET 2 - dinp
File Edit “iew Project

o =R

Openi

24
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b) Double click a target node.

¢) Input elevation in the "*Elevation" in reference to the map.

Elevation
13.00
14.00
14.00
15.00

m
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d) After the input work, click the "Save" icon and save as net-file type.

("d.net" is input here as.)

&5 EPANET 2 — d2net
Fil= Edit M“iew Project

| @& B X

]
| -

e) Quit the EPA-net.
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Ref:

In a review of pipeline for replacement_in the Yankin pilot area, it's demand was calculated

according to the following guidelines in the 2040.

Item Application value Reference
Domestic consumption (Average) 200 liter/day/capita M/P 2040
Non-domestic consumption (Average) 133 liter/day/capita M/P 2040

Nos. of people per household (Average) 4.6 Census 2014
Nos. of household 933 Field survey
_ 17.6%

Population growth rate (2011 -> 2040) M/P 2040

Hourly factor 1.5 M/P 2040
0%

Physical loss ratio (Because of replacement, | M/P 2040
all pipes are new)

Velocity Coefficient 110 Mm/P

27
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[How to execute hydraulic analysis.]
(1) Execute the hydraulic analysis

1) Launch EPA-net and open net-file. ("d.net" is opened here as.)

&3 EPANET 2 - d.inp

File Edit “iew Project

EECCIEE:

Open

2) Add a tentative reservoir as a DMA inlet.

a) Click "Reservoir" icon

b) Click a point located near a DMA inlet and add a reservoir.

1 Network Map

28
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b) Click "Pipe" icon.

d) Click the reservoir and the DMA -inlet to add a pipe.

e) Input attribute data of the pipe added.

(In order to minimize head-loss, the followings are input here as.)

&
Froperty Walue

*Pipe ID 90 =
*Start Node 1 s
*End Hode 116

Dezcription

Tag

*Length 1 1

*Diameter 250

“Roughness

0zs Loell.

Initial Status Open

Bulk Coeff.

wiall Coeff.

Flaow HMAA

Yelocity HNAA ;I

f) Input attribute data of the reservoir added.

(Here as, 35m as elevation15m plus inlet-head 20m head is input.)

Reszervoir 1 x|

Property Walue

‘-Coardinate 1863857 54 1=
Dezcription

Tag _I
TatalHead (35
Head Pattern

Imitial Cluality
Source Quality LI

29
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3) Run the hydraulic analysis.

a) Click "Run" icon.

&5 EPANET 2 — dnet

File Edit “iew FProject Report
DR & BxX#M| g
| 1+ Network Map

b)Click "OK" of "Run Status" dialogue.

Fiun was successul.

Ref:
- If a warning message is displayed, the hydraulic analysis is normally finished and it is
suspected in the presence of negative pressure points(junctions).

- If an error message is displayed, it is suspected in the presence of some isolated

points. In this case, please run analysis again after removing the isolated points.

4) Display the result of the hydraulic analysis.
a) Display pressure of points.

- Select "Pressure" of Nodes on "Map" tab of "Browser" window.

x| SEE
Data  Map | |02y 120080
Nodes

Fressure <

Mo Wiew
Elewation

Baze Demand
Iniitial Quality

Pressure
16.00
16.50
17.00
17.50

m

- Right click Legend window and input proper thresholds.
sample ﬂ

Frezsure —
I‘I B Equal Intervals | q

DK
[165 Byl Ereriies | Cancel |
I‘IF" Colar Ramp ... | Help |
I‘I?.E Beverse Colors |
m

| Click on color you wish to change ¥ Framed

30
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b) Display flow rate (velocity) of pipes.

- Select "Velocity" of Pipes on "Map" tab of "Browser" window.
x| 15[

Data  Map |
Modes

I Pressure 2 I

Links
Mo Wiew
Mo View

Length
Diarmneter

[» L]

Roughress Velncity
Bulk Coeff. -
Whall Coeff.

0.01
0.10
1.00
1.50
m

- Right click Legend window and input proper thresholds.
Sample

Yelocity

ID.D‘I— Equal Intervals |
IF E qual Quantiles | Cancel
Colar Ramp ... | Help
IT Beverse Colors |
mds

| Click on color you wish to change ¥ Framed

(]S

! i,

¢) Indicate current direction by arrows

- Select "Options" of "View" menu.

&5 EPAMET 2 - dnet

File Edit | YWiew Project Report
“D =k Dimenzians.. s

Backdrop k
S

Fan

Zoom In

Zoom Cut

Full Extent <

Find..

Cluery .. T
Fressu Crveryiem Map —
16.00 Legends »
16.50 Toolbars 3
17.00
17.50

31
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- Select "Open" as "Arrow Style" on "Flow Arrows" of "Map Options" window .

x
Nodes
Links
Labels
Motation
Symbols Ao Size lﬂ
At zoom of 100 %
Blackground
Ok F‘ | Cancel | Help |
La¥

5) Click the "Save" icon and save as net-file type.

("d.net" is input here as.)

&5 EPANET 2 - d2net
Fil= Edit “iew Project

EEEEE

Save

6) Quit the EPA-net.

32

16.50
H 17.00

iix
- | 0oy 1, 12000 |

Pressure

16.00

17.50

m

Welocity
0.01
0.10
1.00
1.50
mis L]
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Ref:
In a review of pipeline for replacement in the Yankin pilot area, it's diameter and shape were

designed according to the following guidelines for the 2040 situation.

1) Pressure ensured at DMA inlets is minimum 0.20MPa.

2) Pressure ensured at distribution sub mains is minimum 0.16MPa. (represent that if the DMA
is on a flat area, pressure loss of distribution sub mains is maximum 0.04MPa.)

3) Pressure loss of house connection is maximum 0.10MPa.

4) Then pressure ensured at ground taps is minimum 0.06MPa. (represent that the taps can

ensure pressure to supply water tanks at 1st floor.)

EOF
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The Project for Improvement of Water Supply Management
of YCDC (Technical Assistance Project)

Output Group 2: Non-Revenue Water Management

1. Benefits of GIS in water works

2. Operation to browse ArcGIS data
(File, Display, Search, Color-coding and Print )

3. Operation to edit ArcGIS data
(Drawing of shape, Editing of attribute table,

and Handling of image data)

2
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\—_‘

1) Visualization of the facility and customer situation

2) Improvement of the efficiency and manpower-saving
for daily works

3) Speedy response to customer and outsourcing
contractor

4) Utilization for the asset management for sustainable
growth

\“
:Target & Plan setting } y
Plannin ‘ .
g Network design
Hydraulic analysis
=Upgrade plan Asset Management
“Leak detection Provide system . = CAD accounting
= Maintenance <~ - data -~
-~ -

[ Action JT = 4| i o { Do (construction &

|

GIS
:Review Goal & Plan 4 o Maintenance)
- -
- A -~
~ Reflect ~ -
_ - | S | "Checksituation
=Based on GIS data, P Extract data [ = Print drawings
review current i
situation and plan I

g (et

: Evaluation & Observation

4
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History

* Needs for management

of water pipeline

@

* Impossible to handle all

the information by
paper drawing

&

* Introduction of the
software to manage
and maintain the
pipeline (from
construction to
maintenance )

o

* IT revolution by
political movement
occurred in Japan

\—_‘

As of 2014

Large water works bureaus: 92%
(Population supplied: Over 250,000 people)

Medium-sized one: 87%
(Population supplied: 50,000 — 250,000 people)

Small one: 68%
(Population supplied: Under 50,000 people)

Adoption Rate of GIS in Japan

Input
Pipeline network
information

Customer meter
information

O&M
records

Drawings
(Facility
Management)

Output

Hydraulic Analysis
(Pipe design/
NRW deduction, etc.)

Asset management

Input

Pipe function
evaluation
(Planning)

6
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Example of GIS utilization

\—_‘

M Facility management by using latest data and drawings
- Possible to search a information of facility location and attribute quickly
- Easy to make some drawings according to work purpose
- Possible to do uniform management of facility, customer and related documents

I 1
As-Built drawings, Picture
(longitudinal ,offset)

GIS

Piping drawings(1/5000)

o=y

Service Piping & Meter

drawings(1/500)
| consumption:15.2m3/month |
(O ad

‘ | Meter Age = 8 years |

Possible to understand situation of facility from all aspects

Example of GIS utilization

\“

B Simulation of pressure, flow velocity, volume and direction
with pipeline data(GIS) and water consumption-data(CRM)

Pressure Analysis Current Direction Analysis

B (8] @) Se|[x Lo @) W) [ N ESORY|
r' e =] [

Possible to grasp water pressure and flow visually

8
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Example of GIS utilization

e

*Determining the diameter and pipe laying route
*Checking the water flow situation after new customers are added
(Especially large customers such as hotels, commercial facilities and plants.)

Provisional determination of Pipe Check water pressure by hydraulic
laying route and diameter on GIS analysis
Planned pipeline — High
— Pressure
= L OW

try and select

Possible to design complex pipeline

Example of GIS utilization

\—A

B Hydraulic Analysis for DMA establishment
* Determination of DMA boundary (location of DMA-inlet, outlet and
installation of new valves)
* Simulation of pressure, flow volume and direction in the DMA.

Installation of a new valve

~

Closing of an exist valve [+ % . S ) )
, | Closing of an exist valve

Possible to establish DMA for efficient NRW management

10
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Example of GIS utilization

\_‘

B Utilization of the history-data of leakages in order to narrow
down the leak-detection area

Past leakage point Estimation of leakage risk

-
-~ -~

Multivariate analysis of —High
leakage f : "5 Pipe material A

‘ — / | \Water pressure | | ${—_ Risk

%” . : " e Pipe age - ng

J
Surface geology \ J/

—(soil) Priority pipelines for leak detection

10 15
SAEE (#/km)

Possible to make an effective leakage prevention plan .

\

B Improvement of efficiency and accuracy of meter reading
work by using GIS and CRM

Meter Reading Route

Possible to make countermeasures against
illegal connection and metering error 1
62 / 136




\_‘

—— 1 What trend can be seenin
] 7 ™| places where complaint
/. amy  about “Water not being
n
/@8> oo supplied” exists?
," 3 &2 q}%ﬁi fl
1 [
: 'C’S"Es& el Lack of source
1 /
X g.- 4w of water?
Y o% J'@',/'
o ‘\t ,‘ o
,&’_-;\\ \\~_— /,
4 o
/ \ .
s : .5 ; Problem in
3 Vi b U pipeline?
-_—.’
. B el .O -:"_::
B n0e®% s e o .

B Density of residual chlorine can be calculated depend on the
time of transit as result of the hydraulic analysis.

A city in Japan
Residual chlorine analysis for 3days

Possible to grasp area where has low density of residual chlorine

14
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St Gl agemndsl

B Density of residual chlorine can be calculated depend on the
time of transit as result of the hydraulic analysis.

P aoksmss

/P

Central area of Tokyo
[

Possible to grasp area where has low density of residual chlorine

Coset: lanned draining work with 1S n Tokyol1)

The draining work is implemented to remove impurity.

Tokyo Waterworks Bureau conducts the work
systematically 420 times a year.
(Drainage length is approximately 1000m per one work.)

Target areas are determined according to the result of
hydraulic analysis.

The draining route is formed by valve operation
according to GIS.

16
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®
@

O o

N
S

Draining routes Result of draining works
(D : Draining point (Coloring according to the amount of impurity)

18
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GIS

* Pipe-line
(Diameter, Elevation)
* Status of valves

Etc.

* Pressure measurement

* Chlorine Measurement

* Corrosion Survey

Comprehensive Management

Pipe Evaluation

Hydraulic

Residual |
chlorine |

‘| Earthquake

Related information

* Geography
* Earthquake
* Liquefaction

‘| damage

v

Aging

| Important

* Surface geology

* Important customers

‘| degree

Analysis

Analysis

Damage
prediction

Corrosion
prediction

Upstream
analysis

Distribution map

OPressure
OVelocity
OHydraulic gradient

OResidual chlorine

ONumber of leakage
OpPopulation of no-water
ORepair period

OAging hazard map
Olife expectancy of pile

OPopulation of no-water
OContribution frequency
for important customers

19

Pressure

b
|

Fluctuation of pressure

o000
0000
40000

P LI

W o onPa s
I 0. 10HPakL . 0. 15MPaRE
M 0. 15HPaLl b 0.20NPakR

~ 20000 0.20MPakl b, 0.30MPaski#
- W 0.30MPakl £
0 0 0 0
]
BB | BLECMP | FiE(MP | A0 | EEE
0. 10MPazis& ~ 0.100 58073 100, 00%
0.10MPall £, 0.15MPask 0.100  ~  0.150 0 0.00%
0.15MPall £, 0.20MPask 0.150  ~  0.200 0 0.00%
0.20MPall b, 0.30MPask 0.200 -~ 0.300 0 0.00%
0.30MPalsl £ 0.300 -~ 0 0.00%
it 58073 100. 00%

Hydraulic gradient

Pressure by DMA

0.5
0. 406
=& 0.4 0383
a
= 0.3 - B < RigkBR
5:[,_2_ W o ovEks
=
- 0.1+
o.o -
FMEIO w2 | F¥kEMP ) | 1]
K REKIET 0. 406 0. 46MPasis
N Y Bk 0.389 0. 46MPaki&
20
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The time of water transit Residual chlorine

B\'4

EER: 5
BTIAE : SRR [h]
0.00 ~ B.00
6.00 ~ 12.00

12.00 ~ 18.00
18.00 ~ 24.00
724,00 ~

Qo000

Damage ratio Recovery prediction

W es5EEAN

100 1

|X‘ [‘ f i TN | I qeeeeeenpeeeeee e eapasAAR S
EIHER : B s ) =R
jTaE - WEE (/] )
0.40 ~ :
0.20 ~  0.40 fiic ‘ @ M
— 010~ 020 ! ‘S
— 000~ 010 g
>SU- """""""""""""""""""""""""""""
a
o
> e e
07 1 00 S RN SRS O
- oL
ot | :
o+ . |
@© . !
; Zu_ ..... ) R | PR PR - L PR 1
! — ]
05 0 %W B W % 4 & B % 0 5 D

Days (repair)

22
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10 years after

; 20 yéaré after

Pipe Aging Level

23

Leakage Hazard Map

BIHER : BIRE
BWFER : TEESEHE (o F]

1.00 ~
0.40 ~ 1.00
0.10 ~ 0.40

4
=)
Leakage Record in Y city )
Materlals (f;kfm;) 300 mmF & SDE::J::j:te:DDmmEEEﬁ 400mmkd £

95.12 7.59 4.21

cip Lel;e;i:io 4.81 0.42 0.42
0.60 0.03 0.3z

MS Le:e:szrt‘io n.az2 n.m 0.03
1.97 0.00 0.00

PVC Lef:i::io 0.94 n.oo 0.00
30.05 n.oo 0.00

Others Lel;el:s:io 12.02 n.oo 0.00

24
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Importance in terms of continuous supply

Population of no-water is calculated when leakage is occurred at a pipe,
calculating of all pipe.
- s [%]

Population of no-water

——— 1000.00 ~

—— 100.00 ~ 1000.00
10.00 ~  100.00

— 100~ 10.00

~ 1.0

. 'mf‘ '
El\ Leakage P
zL -

J O 2L O L O LS
L L 2L O LS

\4‘
Contribution frequency for important customers

Contribution frequency

Selecting
important customers

v

Hydraulic analysis

v

Upstream analysis
about each important
customer

v

Counting
contribution frequency

P: Service reservoir P:City Hall, Hospitals, Shelters 26
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Surveyor found suspicious leak-sound.

Because the cover range of the leak-
detector is approximately 1m, the
positional information of the pipe is very
important.

Leakage detection work

e
in?(j:r:raattiin Location of existing pipe, branch, under-pass, For Hydraulic Analysis
. reservoir, pump, valve and customer’s meter
of position
e ~ T . . . * Accurate water consumption of
- Pipeline : Length, diameter, material,
Accurate installation year customers . '
information - Reservoir : LWL, HWL, Operating WL *Elevation of connecting point and
of attribute -Pump  :Head, Flow, Operating situation start & End point of pipeline
- Valve : Open or Close
Fix the position of valves by offset survey. Input / Up-date the data Water consumption data of CRM
Grasp the accurate position of pipe Record of leak repair/ Metering area
by test digging or GPS logger. 28
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Browse

'y Web Browser
Submission iof
the drawing

Inspection

Construction Completion drawing

:

Submission of

the drawing
1 GISSection t---- o

Web Service
distribution

ArcGIS Server

Edit Map and
Make web based application

Updating GIS data within a month
. (Positional information of facilities, D
+attribute information and pdf-file of — W e

the completion drawing) ArcGIS Desktop

____________________________________________________________________________________________

A Field fommm e -| District Office [--------mmmmmmmmaao

1. Benefits of GIS in water works

2. Operation to browse ArcGIS data
(File, Display, Search, Color-coding and Print )

3. Operation to edit ArcGIS data
(Drawing of shape, Editing of attribute table,

and Handling of image data)
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2. Operation to browse ArcGIS data

2-1. Selecting the map-file on startup

2-2. Displaying the map

2-3. Searching of data

2-4. Making color-coded map
2-5. Printing of the map

Open an existing map

“Slecing the map e o sartup(l)
7_I
.

Create a new map

Start ArcMap from the Windows task bar Pick an existing map or
choose to create a new map.

32
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Name of data
frame. “Layers” is
the default name.

Table of Contents

Tools toolbar for
display-navigation

List of map layers
and their drawing
order

Toggle between
Data view and
Layout view

Catalog window

34
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2. Operation to browse ArcGIS data

2-1. Selecting the map-file on startup

2-2

. Displaying the map

2-3
2-4
2-5

. Searching of data

. Making color-coded map

. Printing of the map

M Using the table o

f contents

Table Of Contents

— -
List by drawing order B tayers
= Buildre

| Turn a layer on or off |

Expand and contract
items by clicking the
+and - boxes

T

Drag a layer to change
its drawing order

i

Double-click a layer
to open the layer

WaterSourc
[ Suspend
[ Tubewell
[Jvede

[ Shape of Houze
Presszure meazurement
®

[ Flowrate measurement

O Jain_ Qutput

O Elewation point

O Walve
{JIZA_TAHIPlanning Pipe

O {JIGA_TAIExistingFipe

O 4k 160310 GPKtoFeatures
O &b 160309 GPHtoFeatures
{JI3A_TAIRDad(2016-)
O (Image) Field_survey
(Tif) Mortheas
(Tif) Southeast

(Tif) Southwest

(Tif) Morthwest

O (Tif) Akanuma_san_integration
O (Tif) Road_Housing_Sample
O (GDCYYankin AirPhoto(Gooele)
PilotArea

(VS DC)Railmays

(YCDC)Fipeline

(YCDCIWater Body

I!HHHHH

FHHMH
k00w

DMA

\properties dialog box

=

Click a symbol to
change its properties

)

o FO) L
e @g

50

Right-click to open a
menu containing

commands to display |

the attribute table,
set properties, save
the layer.

36
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M Using the navigation tools

This is the primary toolbar one for pan, )
zoom and working with map layers. )

Button Name Function
Zoom In Allows you to zoom in to a geographic window by clicking a point or dragging a box.
Zoom Out Allows you to zoom out from a geographic window by clicking a point or dragging a box.
Pan Allows you to pan the data frame.
Full Extent Allows you to zoom to the full extent of your map.

Fixed Zoom In

Allows you to zoom in on the center of your data frame.

Fixed Zoom Out

Allows you to zoom out on the center of your data frame.

Back

Allows you to go back to the previous extent.

Forward

Allows you to go forward to the next extent.

Select Features

Allows you to select features graphically, by clicking or dragging a box around them. You can also use the
Select By Polygon, Lasso, Circle, and Line tools to select features using graphics drawn to the screen.

Clear Selection

Unselects all the currently selected features in the active data frame.

Select Elements

Allows you to select, resize, and move text, graphics, and other objects placed on the map.

%o || B B[O 72| B |#|#]:2:x0] 20| ®

Identify Identifies the geographic feature or place on which you click.

Hyperlink Triggers hyperlinks from features.

HTML Pop-up  [Triggers HTML pop-up windows from features.

Measure Measures distances and areas on your map.

Find Finds features in the map.

Find Route Allows you to calculate point-to-point routes and driving directions.

Go To XY . . .

Location Allows you to type an x, y location and navigate to it.
g)lliadeer:'%%edow Opens a time slider window for working with time-aware layers and tables.
& \C/\;ier?;cew\\flewer Allows you to create a new viewer window by dragging a rectangle.

\-‘

2. Operation to browse ArcGIS data

2-1. Selecting the map-file on startup
2-2.
2-3.
2-4,
2-5.

Displaying the map

Searching of data

Making color-coded map
Printing of the map

38
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W Using “Find” function

[ @ Click “Find” icon

[ @ Input search value / text ]

@ Set layer’s name

@ Set attribute item

Result of the search

\_‘

Result of the search

39

W Using “Identify” function

Locatior:  [198,167.095 1863,851.609 Meters

Receive attribute
data of the object

Mode! number
Meazuring method

Periodic inspection date
Prezsure (mean) (MPa)
Prezsure (max) (MPa)
Pressure (min) (MPa)
Start date—time

End date-time

Measurement report

Mhetallation vear or “temporary”

Field | alue

OBJECTID 1

SHAPE Paint

jin] 1

Manufacturer Mihon YWater Solution

PPL-08

Portable digital recorder
temporary

<pull>

0.041

0.055

0.023

2016/068/31 15:0200
201640603 10:00:00
<null>

Identified 1 feature

40
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2. Operation to browse ArcGIS data

\—_‘

2-1. Selecting the map-file on startup

2-2. Displaying the map
2-3. Searching of data

2-4. Making color-coded map

2-5. Printing of the map

\“
W Displaying categorized symbols

Table Of Contents B
Ir
898 \
= & Layers 0
O Buildrg ,

O Shape of Housze e
[ Pressure measurement
O Flowrate measurement

O Join_Output

O Elewation paint

O “alve

O (JICA_TAIPlannineP ipe
O (JISA_TA)ExistinePipe b
O %k _160310 GPXtoFeatures
O 'k 160809 GPMtoFeatures
O (JIGA_TAIRoad(2016-)

# [ (Imaee] Field_survey

O &CDCYarkin dirPhotofGoog )

O Pilot&rea

O (CDCIRailways

(YCDCIPipeline il
(\(o[)o)wapter Eady @ Double-click the target layer =
O Dhis

O (YCDG)Road _

[ ‘ard Foom——

O (MINUjTownsh

[ Street Map

O Air Photo

[ (ASTERIElevation

[] Elevation




[ @) Select “Symbology” tab

Layer Properties x|

General I Source I Selectinnl Display  Symbology | Fields I Definition Cuery I Labels I Joinz & Felates I Tirme I HTML Popup

Shao:
pran categories using unique walues of one field. Import... |
Features

Categories —Walue Fizld Ciolor Ramp

[Ts Hane N =1 |:| j‘
walues, mal?grﬁ NS
symbals in & | Label | Count |
CEOMHOET T

@ Click “Unique values”
of Categories

1
3

B @ Select the target
attribute item
Add Al Walus = 1 Add Values.. I Remoue I Remaowve All Advanced -
® Click “Add All Values”
ok | xetn | wmmE ||
D ———
Layer Properties =|
General I Source I Selection I Display Symbology | Fields I Definition Cuery I Label= I Jaoinz & Relates I Time I HTML Popup I
Shom:
Features pran categories using unique values of one field. m
Categories —walue Field Color Ramp
..Unigue values ITSNAME ;I |:| = I
Unique walues, many fi
- Match to symbols in S ymbol I Walue | Label | Count I i
Quantities .
<all oth lues: SEOHOIET T u}
Charts ] :Il-lo d_er\;aues TS_MAME 39
Multiple Attributes eading —
Ahlone Ahlone 1
Exahan Eahan 1 f |
Ectahtaung BEctahtaung 1
4 I I _PI Cragon Cragon 1 “l
Cragon Seikkan Cragon Seikdkan 1
Crals 1
Crawbon 1 _I
-
Add Walues.. m
All values are automatically selected ]
® Click “OK”
o X | wetn | mme ||
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Table Of Contents

BEEEEE

H = Layers
[ Buildne
[ Shape of House
O Preszure meazurement
O Flomrate measurement
O dJoin Output
[ Elevation point
[ Walve
O CJIGA_TAIPlanninePipe
O (JICA_TAIExiztineg Pipe
[ #*4b_ 160310 GPrioFeatures
O Fh 160209 GFxtoFeatures
O (JIGA_TARoadi2016-)

O (Imaee) Field_survey
O ™CDC)Yarkin AirPhota(Gooele)
[ PilotArea
O ™CDGC)Railways
7 [ (YGDC)Pipeling

(YCDC)Water Body
O DA

O GOGIRoad

O ‘ward

MGG Tawnship
O (MINU)Township
[ Street Map

[0 Air Photo

[0 (ASTER)Elevation
D Elevation

The color-coded map is automatically displayed

\“

2. Operation to browse ArcGIS data

2-1. Selecting the map-file on startup
2-2. Displaying the map

2-3. Searching of data

2-4. Making color-coded map

2-5. Printing of the map
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[ Title of the map | .

Dynamic text

Data frame {

/i

S~
Scale bar
North Arrow
) } —
Guide map —

_ /—i

\"

M Using “Insert” function

@DcClick “Layout view”
to toggle between
data view and layout
view

™

You can insert the title, optional
text, dynamic text (ex. the date),
>— Legend, north-arrow, scale,

N

=] ATREN picture (ex. overview-map and
 Sut View] logo) to the map for printout.
_/
48
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M Printing and exporting the map

Click “Print” to
print the map

Click “Export Map”
to convert to PDF-file

1. Benefits of GIS in water works

2. Operation to browse ArcGIS data
(File, Display, Search, Color-coding and Print )

3. Operation to edit ArcGIS data
(Drawing of shape, Editing of attribute table,

and Handling of image data)
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3. Operation to edit ArcGIS data

3-1. Drawing of shape
3-2. Editing of attribute table
3-3. Handling of image data

I ﬂz‘“

3-1. Drawing of shape

1) How to add a new feature.

2) How to create a new feature class.

3) Useful tips for editing

52

82/ 136



\4_‘

W Specifying the target layer for editing

[@ Click “Create Features” tab

@ Click “start Editing” in
Editor tool bar

g
@ Click the target layer
for editing
|\

g
@ Click shape-type for
editing

W Adding a new feature

Editor-| > M| o e[ NN ch Editor -] » M | /2 2 - [E] S I
# Start Editing
®» Stop Editing \

A Save Ed#-
= \

iy/

S5ave cuna
Save all edits made since the last
zave. After zaving, you cannot

undao previouz editing operationz.

E !

@ Click “Stop Editing”

® After the editing work,
click “Save Edits”

®) Click position of the
new feature

The editing work is finished

54

83/ 136




—\_‘.~

3-1. Drawing of shape

1) How to add a new feature.

2) How to create a new feature class.

3) Useful tips for editing

—=\_‘
W Making a new feature class in the existing DB

@ Right-click the
existing DB in the
catalog window

@) Click “Feature Class”
of “New” menu

56
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W Setting of type, coordinate system and attribute items of the content

Mew Feature Class

@ Input name and select
type of the feature class

Mame: Cusztamer_Meter

@ Select the same

M:S: Customer Meter / / coordinate system as
¥pe

Type of features stored in thizs feat Gzs:

the existing layers

® Select the default

option for tolerance
and configuration

B Mew Feature Class

Specify the databasze storage configuration.

Configuration Kewword

it

® Select the default option for

attribute items.

You can add items after feature

has been made. 57

= option uses the default storage parameters for the new
le/feature class.

™ Use configuration keyword

This option allows you to specify a configuration keyword whi
references the database storage parameters for the new table
clags.

\

M Setting for symbol W Adding a new feature
@ Right-click the new \
feature class in “Table
of Contents”
5/C
6/0
= o
o
General I Source | Selection I Dizplay Symbaoloey | Fieldz | Detinition !
Show:
F_eatures Pran all features using the same symbol. \

= ingle symbol

Categories Symbaol
Cluantities
Charts R *

Multiple Attributes

@

You can add a new feature similarly as
to how you did with 3-1-1) ” How to
add a new feature”.

Click “Symbology”
tab of “Layer
Properties” and
customize the
symbol.

\l@ New symbol was set. ] o
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3-1. Drawing of shape
1) How to add a new feature.

2) How to create a new feature class.

3) Useful tips for editing

I ﬂz‘“

3) Useful tips for editing

a) Snapping

b) Reshaping a feature

c) Split tool for line and cut polygons tool
d) Creating adjoining polygons

f) Keyboard shortcuts

60
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v" For hydraulic analysis, it is important
that all pipes are linked end to end.

v" Using the snapping function, let's match

an end and an end with the same
position exactly.

/

‘—_—————---Eﬁ__‘

Laver

Shapping Environment

o
>
o

Buildne

Walve

PilatArea
Dibd &
Ward

Shape of House
Pressure measuremant
Flowrate measurement
Join_Output

Elevation point

(JIGA_TA)PlanningPipe
(JICA TAJExistingPipe
b 160310 GP¥toFeat
A b_160308_GPHtoFeat
(JISA_TA)Road(2016-)

NN Y
‘[

1000000 REROOOOOOnd

1Oo0ooobooooOobooood

— 0000 0RROOOOOOad

Be

CGlassic Snapping Options

|

\«'~

v" Based on updated information, it is
necessary to revise existing data.

v" Using “Edit vertices” and “Reshape
feature tool” function, let's reshape
the feature.

Reshape

feature tool

Edit vertices

Edit Vertices v X

NEEE T

Add Vertex

fdd a vertex to a seement at the
lacation you click.

400

3201

=)

Route Measure Editing
Insert Vartex

Delete Vertex

Move

Move To..

Change Segment

3

Flip
Trim To Length
Part 3
Delete Sketch  Girl+Delete
[#1 Finizh Sketch Fz |

g

62
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v" Using “Split tool” and “Cut polygons
tool” function, you can also cut
existing polylines and polygons.

\—_‘

Split tool

Cut polygons tool

T

OBJECTID = 22

N

X

\“

v" You often need to create polygons
next to one another.

v" Using “Auto Complete Polygon”
function, you can make an adjoining

polygon.

B

.

@ Click “Auto Complete
Polygon” of
“Construction Tools”

of an existing
polygon

@ Click the borderline @ Click the vertex of a

new polygon
(green points)

menu

@ You can make an
new adjoining
polygon.

64
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Keyboard shortcuts used frequently

Shortcut Command
Z Zoom In
X Zoom Out
In data view and
C Pan layout view

Continuous Zoom (Drag with

5 mouse button zooms in/out)
V Display vertices In editing for features
Esc Cancel
Ctrl+2Z Undo In general

Ctrl+Y Redo

\"

3. Operation to edit ArcGIS data

3-1. Drawing of shape
3-2. Editing of attribute table
3-3. Handling of image data
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3-2. Editing of attribute table

1) How to input data to the table

2) How to create a new field in the table

3) How to add geometric information to the table

\,‘
M Selecting a target feature in editing mode

@ Click “start Editing”
of “Editor” menu on
the Editor-bar

@ Select a target feature I

68
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M Inputting data on the attribute window

Ettoce KM | 2 < 41 IS £ TR g

...ributes

Open the Attributes window so you
can modify the attribute values of
zelected features in the layers vou
are editing. You can also edit
relationzhips amone features in
thiz window.

@ Press F1 for more help.

@) Click “Attribute” icon

! New attribute datum
on the Editor-bar

was added.

Attributes
S| el [ -
-4 Buildne
L@ 181300669
@ Input data to
“Attribute” window
e [&[0

OBJECTID_1 85
OBJECTID
CuztomerID 181300589

N — T
WaterSoure
SHAPE Lene h [ELIER
Address Shwe in Mar
Cwuner U Maing Htun Aune
Taritf Gon \’_/_/N
W5 Code 0
Rkt e 1

\"

3-2. Editing of attribute table

1) How to input data to the table

2) How to create a new field in the table

3) How to add geometric information to the table
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M Opening the attribute table of the target feature

@ Right-click the target layer of “Table of The target table was opened. ]
Contents” and click “Open Attribute Table”

\_‘
W Selecting a target feature in editing mode

@) Click “Table Option” icon
on the Table menu and
select “Add Field” menu

@ Setting of Name, type and The new field was added.
properties of the new field

Add Field

Mame: IGustomerJD
Type: [Test =1
Field Properties
Alias Customer ID
Adlow MULL “Walues hCH
Default Walue
Domain
Leneth 10},
Ok I Cancal I

72
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3-2. Editing of attribute table
1) How to input data to the table

2) How to create a new field in the table

3) How to add geometric information to the table

\“

M Creating a new field for geometric information

@ Create a new field as the previous page ] @) Right-click the new field-name and select
“Calculate Geometry” menu.

OBJECTID 1 * Shape ¥ OBJECTID | CustomerlD | HouseNo WaterSourc . = =L =
» 1 |Falygon [ 1181300369 (118 [yode 3T |<Mull> = Sort Ascending
7 |Polhean | Eal 113 [Tubewell ‘:g z:”::i Y N —
e Add Field X|jubewel 24 [l I F
= pde a4 (Sl Advanced Sorting...
£ Mame: U be el -
7 |Aree bas T <Ml -
3 i 19 [€Null Summarize...
€ Tupe: |Double jode ,]315 iﬁﬂui ¥ Statistics..
E odc [
It 125 | <hull> = .
[ Fiald Properties pde B4 [<Hull> Field Calculator ...
" : = prewell 49 [<Mall i
1% Alias Ares of building ubewell FIRECTE | Calculate Geometry.. " |
12 Adlow MULL Walues “es odc 48 (2Rl
ie D fault alue cdo BT [SHullE Turn Field Off l’@
9 fode 17 <Rl ]
TE do B3 [2huls Freeze/Unfreeze ZalculatelGeomelry
17 odo EEE ——————| Populate or update the values of
1% e 122 [<Rull> X Delete Field thiz field to be esometric values
18 oo G |<Hull> ———— derived from the features that the
a0 do 18 [<Mull |‘f_-f‘ Properties... table represents, such as area,
H ’TI e do EINEE T perimeter, length, etc. The dialog
7% Cdo 123 [<Hull> | ¥ that appears letzs you choose
Tz ube well hd | >| whether all the records will be
4 | » calculated or just the selected
if 352 Selected) records. This command iz disabled
T 1T % » |§ | {0 out of 352 Selected) if the table iz not the attribute
table of a feature class or

shapefile.

L s D I B

74
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M Calculating the geometric data

@ Select geometric type and unit on
“Calculate Geometry” window

[The geometric data were added in the new field.

Calculate Geometr)

Property:
Coordinate System
¥ Use coordinate system of the data source:

[PCS: WGS 1384 UTM Zone 47N

= Use coordinate system of the data frame:
|PC5: WGS 1984 UTM Zone 47M

Units: Square Meters [sq m]

| Caloulate selected recards anly.

About calalating geometry o |

\_‘

3. Operation to edit ArcGIS data

3-1. Drawing of shape
3-2. Editing of attribute table
3-3. Handling of image data
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3-3. Handling of image data

1) How to plot a point according to
a CSV-file of latitude and longitude.

2) How to plot a GPS logging-data.

3) (Practical work) How to paste and match
an image-file for tracing work.

Purpose: Creating point-data according to latitude and longitude

[Operation]
STEP 1: Adding the CSV-file

Add the data into a new layer

textoay

A B

1 | longitude latitude
2 | 9611486 1684429

Select the csv-file

78
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[Operation]
STEP 2: Setting of contents

Select “Display XY Data”

\;‘

Display XY Data x|

A table containing X and ¥ coordinate data can be added to the
map as a layer

Choose 3 table from the map or browse for another table:
| textosy ;I E:"l

r~Specify the fields for the X, ¥ and Z coordinates:

¥ Field: Ilatimde 3
: =

Field: |<Nnne>

~ Coordinate System of Input Coordi
Description:

Projected Coordinate System: =]
Mame: WG5_1984_UTM_Zone_47M

‘Geographic Coordinate System:
Name: GCS_WGS_1984

-
4 L2

[~ Show Details Edit...
V¥ Warn me if the resulting layer will have restricted functionality
About adding XY data oK I Cancel |

Specify longitude for “X Field”
and latitude for “Y Field”

[Operation]
STEP 3: Display the point

\"

according to the lat/long-data

Specify the coordinate system

The point is automatically displayed

__________________________________________

' For details to p.1~P.3 of “Arc GIS
Operation Manual(Image-Matching)”.

I
1
1
gy g g S S
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3-3. Handling of image data

1) How to plot a point according to
a CSV-file of latitude and longitude.

2) How to plot a GPS logging-data.

3) (Practical work) How to paste and match
an image-file for tracing work.

81

Purpose: Creating point-data according to GPS logging-data

[Operation]
STEP 1: Selecting “Conversion Tools”

)

Select “Geoprocessing” menu Select “Conversion Tools” -> “From
-> “Arc Toolbox” GPS” -> “GPX To Features”

82
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|| 15JULY 20150 SouthOkk.arapa) gpx
O T LU TP - A TP <. P WP L D

<°me versmn 1.0 encodlng UTF-5" stands lane:
srgpo hp: e, zarnin. comfxmlschemastDxExtc
aypolntExtensmn/vI xmlns: ngt
1007 version="1.1" wminsixsi=

apozraf i com/GRESLA ttes /S
Tonsdd REEps el 2 rmi n, comd | zchenas /ot
enziondyl BiLRss el zarmin, cnm.-"xmlschemas/'#ay[
PaintExtensionsyl http:/ /v, zarnin.con/xmischen
Puwww,zarmin, com’ <Gextarmin Internat ional</e
{name> B-07-18 16:53: 16</ nane><extens i ons>{gpxx:
<fzpx: TrackExtens| on></extensions<t rkseg><t rkp
<timer2015-07-09T05:22:112¢/ imeb{extens | ona{gr
x: TrackPoint Extensi on></extensions></t rkpt >t rkp
<timer2015-07-09T05:22: 242¢ 4 imeb{extens | ona{gr
x: TrackPoint Extension></extensions></t rkpt >t rkp

[Operation]
STEP 2: Converting gpx-data into feature

R R TN Co s D 60 05— 05 C71 05 13—

<time>2015-07-09T05: 23 LSZQ’{ i nje)(extfens iy

Input GFX File
|D:¥G]S DataBlase¥vankirdepxd 15JULY2015(SouthOkk arapa) 2px ]

Output Feature class
|D:¥G]IS DataBase¥Vankir#F ieldwarkD 1shp

- The points were
I e automatically displayed

Specify the coordinate system P EEE
' For details to p.4~P.7 of “Arc GIS

”

'Operatlon Manual(lmage-Matching)”.

<timer2015-07-09T05: 221502 imeb<extens| onald;
x: TrackPointExtension>{/extensions>{/t rkPV

R

3-3. Handling of image data

1) How to plot a point according to
a CSV-file of latitude and longitude.

2) How to plot a GPS logging-data.

3) (Practical work) How to paste and match
an image-file for tracing work.
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Purpose: Pasting a field-survey drawing for tracing work

[Operation]

STEP 1: Prepare an image-file as the result of field survey
and plot preliminarily reference points for matching.

= result_of field-survey jpe

(Sample) (Sample) Ref: “How to plot a GPS logging-data.”
85

[Operation]

STEP 2: Drag the image-file in “Catalog” window and
drop it on “Table Of Contents” window.

Please store preliminarily the image-file
into the GIS DB folder.

86
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[Operation] Select layer’s name of the image-file ]
STEP 3: Display the image-file

Select “Customize” menu -> “Toolbars”
-> “Georeferencing”

Click “Viewer” icon

The image was
automatically displayed.

\"
[Operation]
STEP 4: Match the reference points and the image roughly by hand

Click “Reposition” icon on
“Image Viewer” window

Two windows were
displayed side-by-side.

Please match the left-right image roughly by hand.
By the later processing, you can automatically match these layers.

However, please match the left-right image roughly by hand in
the above figure to facilitate the later processing. o8
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[Operation]
STEP 5: Fit the image to display automatically

Select “Fit To Display” menu in “Georeferencing”
pull-down menu of “Georeferencing” toolbar

The image was
automatically fitted.

\"

[Operation]
STEP 6: (If needed,) Make semi-transparent to the image layer

Generl | Source | Key Metadata | Extent  Display | Symbology |

[~ Show MapTips
I~ Display raster resolution in table of contents
[~ Allow interactive display for Effects toolbar

Resample during display using:
INearast Meighbaor (for discrete data) j
Orthorectification
Contrast: 0% ™ Orthorectification using elevation
Brighiness: 0 % & Constant glevation; 0
Transparency: Lol (73 DER - BI
Elevation adjustment———————————
Display Qualty 2 factors 1
Coarse Medium Normal
Ve Z offset: |°—
L Genid; F

ok | wevbn | mmw |

Type in 50 for “Transparency” of “Display”
tab of “Layer Properties” window of the The image was
image-file layer automatically fitted.

90
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[Operation]
STEP 7: Match the image-position with the reference points

_____________________________________________________________________________________________

@) First click the reference position on the image layer, then click the reference point

(First)

The image was automatically i
» » fitted by shift. i

@ Adjusting procedure (Rotate/Shift/Scale) is
carried out automatically and the image
layer position just fits with the 3 reference
points.

Ref: You can adjust the image layer position by
hand also. Please utilize “Rotate/Shift/Scale”
function of “Georeferencing” toolbar.
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[Operation]

\4_‘

STEP 8: Fit the image to display automatically

Select “Fit To Display” menu in “Georeferencing”
pull-down menu of “Georeferencing” toolbar

The image was
automatically fitted.

\_‘

[Operation]

STEP 8: Save the result of the matching work

Georeferencing

Update Georeferencing

”

Georeferencing vH |result_u:uf_field—survey.jpg

| Rectify

=P

i

Y

i Fit To v nectify
Update

futo Ad

datazet.

Save the current warp to a new

A

Flip or Fotate 3
Tranzformation 3
Delete Links

Feszet Tranzformation

Optionz..
/

N

Click “Rectify” icon on the Georeferencing toolbar.

__________________________________________

' For details to p.8~P.18 of “Arc GIS
' Operation Manual(Image-Matching)”.
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There are as many as 20 GIS manufacturers in Japan.
It is an extremely competitive market, as shown below.

Share of the GIS for water works (in license terms) KUBOTA

A
(K Inc.)

16.7%

96
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The Project for Improvement of Water Supply Management
of YCDC
(Technical Assistance Project)
Output Group 2: Non-Revenue Water Management

1. Basis of hydraulic analysis
2. Operation of data conversion (ArcGIS to EPA-net)

-> Practical work

3. Setting up the analysis condition
-> Practical work

4. Executing analysis and checking the result
-> Practical work

2
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1. Basis of hydraulic analysis

1-1. The significance of pipeline design

1-2. Introduction to pipeline network
1-3. Basis of hydraulic analysis

1-4. Practical work

a) ldeal state of waterworks
1. 24hour water supply

2. Appropriate water pressure

b) EDWS has to make...
1.Suitable planning

2.Suitable design

4

106 /
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-------- 2 Raw water Pipe
........ 2 Transmission Pipe
_, — = = == 3 Distribution Pipe
----- = Service Pipe
Intake B P .
Facilities o o ‘
’ ,’ B | <--
(-"F.(“\ """ > I e e oot L= _3-"1 &7  Eams
aw .. ) N
Water Transmission Distribution [ ) -
. Water Treatment Plant Pipe Reservoir S S e
’ Pipe Kedz=ms: =
Distribution Pipe
Network

-

House Connection /7
7/)

1/
-_\---\\---T'--—\---%>

Distribution Pipe

Material

Designing Construction

6
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) - To set water supply amount.

EEELE FIEL /- To decide Scale of facility, Route of pipeline.
) - Field investigation. [ Topographic survey.
SIS - Underground facility survey ( Test digging etc.)
kv . . .
Hydraulic Design - To set diameter. ( Hydraulic analysis )
- To study water hammer pressure.
- To select construction method.

kvi
Pipeline Design ] - To select pipe material, thickness.
- Thrust blocking. etc.

\ - Conveying / Digging [ Bedding.

Construction - Jointing / Back filling.

- Water filling.
- Pressure test.

| Completion Inspection |

T

To secure appropriate water supply,
Improvement of pipe diameter & route
[ '
I
| Can get suitable water pressure

\

EDWS engineers should understand how to calculate pipe diameter

8
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Ceomens

1. Basis of hydraulic analysis

1-1. The significance of pipeline design

1-2. Introduction to pipeline network

1-3. Basis of hydraulic analysis

1-4. Practical work

12 voducion o ppeine netwerk

(1) Transmission Pipe

(2) Service reservoir
(3) Distribution pipe-network
(D Distribution trunk main and distribution sub-main
@ Appropriate pipe-material
->Criteria for pipe and characteristic by material
@ Adequate pressure

->Criteria in Japan and guideline tentatively adopted in
this seminar

@ Suitable diameter
®) Ideal network-form
® Ancillary Facilities
(4) Pipe design for installation works

10
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Transmission pipe is the facilities which
supply water from the water treatment plant
to the service reservoir.

Transmission Pump Transmission Pipe

The accident on
transmission facilities is
absolutely not allowed.

Transmission pump
have to keep running
24h X 7days.

nﬁﬂjjj

Service
Reservoir

1

High reliable pipe, and pump

iR
i{};C

Service
Reservoir

s

-

Facilities for backup T Pipe duplication —\
Service
e e— ] Reservoir
. / \g w T Lo o
g \ C— a—— |
s I ¢ .
- - Service
+ — Reservoir
12
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Transmission pipe is often damaged by Water-Hammer.

[Normal Operation ]
»I | T——It»
]@ S

[Sudden Pump Stop ]

[ Rapid Valve Close

. .
e Slide Deformation / Burst

|
I
Close |
Slide

Countermeasure;
- Installation of surge tanks
- Utilization of pumps with flywheel

13

(2)Service Reservoir

“Reservoir” is set to reserve water including
correspond to movement of hourly distribution
volume and adjusting for abnormal time like
water suspension.

The standard capacity is designed by 8-12 hours
of planned daily maximum water supply amount.
One of the spec of reservoir is keeping potential
energy with keeping water level.

14
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Ideal distribution network

DMA: District Metered Area

tsbition kit s

Distribution pipe is the pipe which supply water from
the service reservoir to the service connection branch.

Distribution Network consists distribution trunk main
and distribution sub main.

Distribution trunk main is backbone of the network,
assumes a large role in water supply in the network.

Distribution sub main is the pipe which supply water
from the distribution trunk main to the service
connection branch, laid to front of customer’s house.

16
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Pipe material of distribution mains shall basically be in

conformity with the following:

1. Pipe material, with which no risk of water contamination

is brought about

2. It is safe against inside pressure and external forces.

3. It conforms to the burial condition.

4. It possesses good property of laying which conforms to

the environment of burial.

\‘
»:Red Character : Situation or standard in Japan
GRP
Ductile Iron Mild Steel (Glass fiber
i i HDPE PV
Material Concretepipe | bioe (DIP) Pipe (MS) Reinforced c
Plastics)
Aspect
DN 150 - 3,000 80 —2,600 80— 3,000 16 - 2,000 100 - 4,000 18 — 600
(mm) 150 - 3,000 75 - 2,600 80 - 3,000 16 - 200 18 - 300
Raw Water Vv Vv vv (4 (4
-é Transmission Vv vv v v
g Distribution Vv Vv vv v Vv
Service Vv Vv
Poor impact
Non-pressure Small resistance Small
Remarks . .
use only Diameter Use for Diameter
irrigation pipe

18
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1. Toughness Excellent Excellent Poor Poor

2. Jom_t(l?!pe ) Good Poor Excellent Poor Good
Flexibility

3. Degradation resistant
due to sunlight Good Good Poor Poor

4. Jointing Work Excellent Poor Poor Fair Poor Fair

3. Bedd!ng and Good Poor Poor Poor
Backfilling

e Lr(;:;\il(()age occurrence Excellent Fair No enough data Poor

6. Service Life 60 years 30 years 30 years 30 years

Comprehensive . . .

evaluation Excellent Fair Poor Fair Poor Fair

In Japan

2 stories

3 stories
4 stories

5 stories

0.15~0.20
0.20~0.25
0.25~0.30
0.30~0.35

0.74

Source: Design Criteria for Waterworks Facility 2012

(Japan Water Works Association)

0.49

\—‘

Recommendation for EDWS

Distribution trunk main —orathan
(atinlet of DMA, branch to 0.20 MPa
distribution sub main) i
. [ h
Water loss in DMA ess than
0.04MPa
Distribution sub main more than
(in front of customer’s house) | 0.16MPa
Water loss in house less than
connection 0.10MPa
, more than
Customer’s tap 0.06MPa*

*: Water can be directly stored in the
customer’s water tank on 1st floor!

20
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Osieedaneer

The diameter shall be determined based on the following:

1. The dynamic water pressure at normal times shall be so
determined that it is higher than the minimum dynamic
pressure; and that the distribution of the water pressure

becomes as uniform as possible.

2. The low water level of the service reservoir, standpipe or

elevated reservoir shall be the datum level for the

computation of the diameter.

3. The water pressure shall be so planned that it does not

become negative even at the fire fighting.

21

"@dealnetworkcform

Distribution network-forms

A | Treelike form

Service
Reservoir

Distribution trunk main / / - =

close

Distribution trunk main X open

openX

B | Network form openX openX

Service
Reservoir close

22
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Characteristics
Distribution Distribution Elimination Backup .
twork-forms ; ; ; . Installation .
ne uniformity of of retained when pipe budget Ease of design
water pressure water burst occurs g
A | Treelike form Poor Poor Poor Normal Easy
Complexity
Above Utilizing GIS and
Network . . )
B Good Good Good treelike hydraulic analysis
form iti
form software, it is make
possible to design it.

The actual distribution network-form is depend very much on location and
geography of service area, then it becomes a mixture of treelike and network.

However, the network form should be adopted as far as the budget permit, to the
best of EDWS's design ability.

\-

Ancillary Facilities are closure valves, control valves, air valves, pressure reducing
valves, fire hydrants, drainage facilities, flow meters, pressure gauges, etc.
It is required for them to be able to properly secure the water flow .

On-off of water supply

Sluice valve (Sluice valve is typically either fully opened or fully
closed.)
Butterfly valve On-off of water supply and flow control
Cone valve Flow control
Check valve Flow direction control (one-way, no-return)
Air valve Exhaust air and intake air
Fire hydrant Fire fighting
etc.

24
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Field Survey

® Checking of width of road, pavement type,
traffic and building occupancy.

<

Measurement Survey

® Measuring of length and width of road,
location of building, ditch and canal.

Make sure to visit the site!

® Checking of soil type.

‘ Keep result of the measurement!

Selection of laying method

® A laying method shall, as much as possible,
be selected that does not require the

suspension of water.
25

Selection of construction method

Open cut method Jacking method Piping in shield tunnel

Public utility conduit Pipe-in-pipe method Water pipe bridge

26
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Calculation of pipe thickness

\i—»‘

External Load

YU gEn VS

-

Road Surface Load
(Truck Load)

Earth Covering
Pressure

Hydrostatic Pressure

Water Hammer
Pressure

( 0.45MPa~0.55MPa)

27

Measure against of thrust force =

Special fittings such as elbows, tees and reducers are subject to
unbalanced force(Thrust force) due to the water pressure.

Elbow

@Fezp-A -sin(6/2)
/

Tee

P : Thrust Force
A : Sectional Area

(Main pipe)

a : Sectional Area
(Branch pipe)

p : Water Pressure

=

&

P=p-a

Valve

)
N

NE—

L'g

)

P=p-A

Fittings are moved by thrust force, so countermeasure is required.

28
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Selection of thrust blocking method ——

Countermeasure against Thrust force.

Concrete Block Restraint Joint

)

DN80 ~ DN1200

- No space for concrete block.
- No time to set and cure the
concrete block.

29

\—§
Selection of result of jointing

DIP MS HDPE

Feeler gauge

- Only to check a position - X-ray or Ultrasonic test - There is no checking
of a rubber gasket with machine is required. method for
a feeler gauge. Butt-Fusion quality.

Jointing of DIP can be checked easily and reliably.
On the other hand, HDPE has no checking method.
If Butt-Fusion is not done properly, Easy to cause water leakage.

30
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Completion Inspection (Water Filling)

Water Filling
Check air valve.
@ Filling water very carefully. @ .
If water is poured suddenly _ Air
into the pipeline, the rise of air ~ Air Valve @ Check the pipeline facility
pressure may cause an A and road on the pipeline route.
unexpected accident.

@ Since a pipeline may move due to water pressure,
it must be backfilled to some extent before water filling.

31

\—‘

Completion Inspection (Flushing)

Flushing

Discharge water and some particle from Water
Hydrant or Drainage pipe.

It is required flow velocity of at least 1m/s.

Water and some

A particles

32
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Completion Inspection (Pressure Test 1)

Pressure Test

@ To remove the air remaining in the pipeline and to lessen the influence of water
adsorption by mortar lining, it is desirable that the pressure test is performed after
lapse of a whole day and night subsequent to the water filling of the pipeline.

@ For the test pressure, retention time and allowable pressure drop, proper values must
be set, considering the water pressure in working, pipeline length, condition of
accessory equipment construction condition, etc.

@ Raise pressure to the test pressure, and kept at the pressure for a certain time. Record
water pressure during retention time.

A

Pressure

Completion Inspection (Pressure Test 2)

Pressure Test

@ Examine any abnormality in the pipeline and the change of pressure during retention
time.

X Even if no leakage on the pipeline, water pressure could be down by 30% due to
water permeation to the mortar lining or slightly moving of fitting.

@ If water pressure is decreased sianificantly, water leakage inspection is required.

0.6
©
o
=
L o5 P~
n -‘-"'“-‘-n-_
[%2]
0
a

04

0 120 240 360 480 600
A Time ( minutes)

\ Pressure
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1. Basis of hydraulic analysis

1-1. The significance of pipeline design

1-2. Introduction to pipeline network

1-3. Basis of hydraulic analysis

1-4. Practical work

-‘!

1-3. Basis of hydraulic analysis

1) Basic knowledge

2) Formula for hydraulic analysis

36
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Hydraulic analysis is calculation of pressure and
flow rate for meeting customer’s demand,
depend on diameter, length, LWL* of reservoir
and water consumption.

*LWL: Low Water Level

Water head loss is stemmed from friction
between water and internal face of pipe.

Internal

Water Flow

Flow Rate

38
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HWL

Service reservoir

Static head

Y Head loss between A - B

~o N/
<

~

Dynamic level - ) ) )
~Hydraulic gradient line

Elevation

Ground level
A B Distribution pipe
Sea level Om

Effective head is usually called “pressure”.
- LWL (Low Water Level) is applied to calculation for customer’s demand.
- HWL (High Water level) is applied to calculation for safety of facilities.

39

1-3. Basis of hydraulic analysis

1) Basic knowledge

2) Formula for hydraulic analysis

40
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2) Formula for bydraulic analysis

Head loss is calculated by the Hazen—Williams equation.

(H=10.666 X C18 X D487 X Q1.85 X L)

H:Head loss (m)

C :velocity Coefficient (110 in general)
D :Diameter (m)

Q:Quantity (m3/sec)

L :Length of pipe (m)

The Hazen—Williams equation is adopted as standard in USA.

Also, It is generally utilized in Japan.

41

el of calcton with the W equaton

36 0.5 1,000 0.36
12 0.5 1,000 1.30
6 0.2 500 0.27
4 0.2 500 0.43
2 0.2 500 0.60

Assuming: C(velocity Coefficient) = 110

42
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1. Basis of hydraulic analysis

1-1. The significance of pipeline design
1-2. Introduction to pipeline network

1-3. Basis of hydraulic analysis

1-4. Practical work

44
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Practical work

45

ot ol B f o e )

Criteria JAPAN (Tokyo) MYANMAR(Yankin)
Population Household =626 (Survey)
(Household Nos. /people According to census Person / household=4.6 (Census)

per household) Grow Rate = 17.6% (M/P2011-40)

Consumption volume

. 200
(Domestic)(l/c/d)
250 (I/c/d)
Consumption volume 133
(Non-Domestic)(l/c/d)
Physical loss N/A O(new pipe-line)
1.4~1.8
Hourly factor (depend on area 1.5(M/P)
characteristic)
Peak factor 1.1 1.1(M/P)
o
Grow Rate ] 17.6% increase

(2011:107,023->2040:125,909)

» Can calculate supply volume for distribution area

46
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a. Velocity Coefficient --- According to Next Slide

b. Pipe Diameter
c. Quantity --- Data from previous slide

d. Pipe Length

Can calculate head loss
(H=10.666 X C—1.85 X D—4.87 X Q1.85 X L)

And the following data are needed:
1. Water pressure (Inlet)
2. Elevation

47

-‘

Material C Smoothness

PVC (New) 145~ 155 Very Smooth
HDPE 140 Very Smooth
Ductile | Pi

uctile lron Pipe 130
(New)
Normal Pipe-line 110 Standard for hydraulic analysis
(including fittings) y y
Old Pipe 100
Very Old Pipe 60~80 Terrible corrosion

48
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Water consumption of the target area

= According to customer information

(ex. Household/Population, Average water consumption, Hourly
factor, etc.)

<Exercisel>
Convert 100ni/hour to litter/sec.

(To adapt to Hazen & Williams Diagram)

m= litter (1) ... (1mM=1,0001)
Hour = Second (60min. x 60sec./min.)

100m/h X 1,000=100,000¢/h =+-3,600=288/s

49

e
Hydraulic gradient... Head loss/Length(%o)

Head loss (H)
Length (L)

Hydraulic gradient( I ) = X 1,000 (%o)

POt A | ]
Water head

Point:B
Water head

(L 50
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<Exercisel>
Find the value of the hydraulic gradient.
(Pipe length = 10m, Head loss = 3m) 7

3M Head loss (H)
10m Length (L)

Hydraulic gradient( I )= X1,000%0 =300%o0

<Exercise2>
Find the value of the head loss.
Pipe Length 30m, Hydraulic gradient = 200 (%) 7

Head loss(H)= 30mXx 22 —=gm
1000

Hydraulic gradient ( I)
51

(With Diagram) \‘

<Exercise 1>

How much the water flow quantity ?
(Hydraulic gradient = 20%o , Diameter 75mm , C=100)

75mm C=140

C=120
©) C=100
3.7 @
2
5 @
E:
(8/s)

Hydraulic gradient (%o)

52
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(With Diagram)

<Exercise2>
Find the value of hydraulic gradient.
(Diameter = 150mm , C=100, Quantity 20 |/s)

150mm C=140

C=120
C=100
- @
c
Q
5
E: / ®
(€/s) h

S

Hydraulic gradient(%o) 15

53

(With Diagram)

<Exercise3>
Find the value of pipe diameter.
(Hydraulic gradient 8%o, Quantity 20€/sec)

150mm C=140

C=120
@ C=100
jo
S
2 )
<
(€/s)

hydraulic gradient(%o)

54
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<Exercise 1>
Find the value of the distribution pipe diameter from point(A) to point (B).

: B: Water head 6m
A: Water head 10m cblOO

° 1000m DI C=110 e

Supply Area
Served population 2,100 (people)
Consumption volume 150 I/c/d

1. Calculate the hydraulic gradient (A—>B)
2. Calculate water consumption volume at point B.
3. Calculate the distribution pipe diameter. (A—>B)

55

\A—

1. Basis of hydraulic analysis

-> Page 15-27 of the manual*®
4. Executing analysis and checking the result

-> Page 28-33 of the manual*

2. Operation of data conversion (ArcGIS to EPA-net)

*:GIS+EPAnet Operation Manual (Data conversion, Hydraulic analysis)revl

56
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Distribution trunk main

Service ]
Reservoir

Distribution trunk main

Nl

close

_N_

X open

openX _

openX

Service
Reservoir

openX

close
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FEATURE CLASS

:Default setting

PIPES Domain ltems
ATR No. ltem Name Data Type Unit Default Remark System type Domainl (Data type = TEXT10)
1 FID FID Object ID (system) RWTM Raw Water Transmission Main
2 Shape Shape Geometry (system) ™ Transmission Main
3 ID ID Long Integer DM Distribution Main
4 System_type System type Domainl not clear DSM Distribution Sub-main Pipe
5 Township Township Name Domain2 not clear HC House Connection
6 Ward Ward Name Text50 - null not clear not clear
7 DMA DMA Name Text50 - null
8 LMB LMB Name Text50 - null Township Name Domain2 (Data type = TEXT20)
9 Water_system Water system Domain9 Ahlone Ahlone
10 [Length Length Double m 0 Bahan Bahan
11 |Shape_Length Shape_Length Double m - Automatically Botataung Botataung
12 |Diameter Diameter Short Integer mm 0 Dagon Dagon
13 [Material Material Domain3 0 Dagon Seikkan Dagon Seikkan
14  |Joint_type Joint Type Domain4 0 Dala Dala
15 [Installation_year Installation year Short Integer year 0 Dawbon Dawbon
16 |Project Name Project Name Text100 0 East Dagon East Dagon
17 |Laying_type Laying Type Domain5 0 Hlaing Hlaing
18 [Depth Depth Float m 0 Hlaingtharya Hlaingtharya
19 [Operational_Status Operational_Status Domain6 not clear Insein Insein
20 |Data_Accuracy Data Accuracy Domain8 not clear Kamayut Kamayut
21 |Velocity_coefficient [Velocity coefficient Short Integer - 0 Kyauktada Kyauktada
22 |Household Number of Household served |Double number 0 for hydraulic analysis Kyimyindaing Kyimyindaing
23 |Added amount Added amount Double m3/h 0 Lanmadaw Lanmadaw
24 |Hourly factor Hourly factor Float - 0 Latha Latha
25 [Completion_Drawing |Completion drawing (file path) |Text260 (file path) 0 Mayangone Mayangone
26 |Record_Lleakages Record of leakages (file path) [Text260 (file path) 0 Mingaladon Mingaladon
27 |Repair_Work_Date Repair Work Date Date null Mingalar Taungnyunt |Mingalar Taungnyunt
28 |[Tmpl Tmpl Long Integer null North Dagon North Dagon
29 |Tmp?2 Tmp?2 Double null temporary North Okkalapa North Okkalapa
30 |[Tmp3 Tmp3 Text50 null Pabedan Pabedan
Pazundaung Pazundaung
Road Sanchaung Sanchaung
ATR No. Item Name Data Type Unit Default Remark Seikkan Seikkan
1 FID FID Object ID (system) Seikkyi Kanaungto Seikkyi Kanaungto
2 Shape Shape Geometry (system) Shwepyithar Shwepyithar
3 ID ID Long Integer South Dagon South Dagon
4 Type Road type Domain7 not clear South Okkalapa South Okkalapa
5 Pavement_type Pavement type Domainl10 not clear Tamwe Tamwe
6 Tmpl Tmpl Long Integer null Thaketa Thaketa
7 Tmp?2 Tmp?2 Double null temporary Thingangyun Thingangyun
8 Tmp3 Tmp3 Text50 null Yankin Yankin
not clear not clear
Meter Customer / Flat-rate Customer
ATR No. Item Name Data Type Unit Default Remark Material Domain3 (Data type = TEXT10)
1 |[FD FID Object ID (system) DIP Ductile Iron Pipe
2 Shape Shape Geometry (system) CIP Cast Iron Pipe
3 ID ID Long Integer MS Mild Steel pipe
4 Meter_ID Meter ID Text20 null GIP Galvanized Iron Pipes
5 Customer_ID Customer ID Text20 null HDPE High Density PolyEthylene pipe
6 Township Township Name Domain2 not clear PVC PolyVinyl Chloride pipe
7 Ward Ward Name Text50 - null R-PVC Recycled PolyVinyl Chloride pipe
8 DMA DMA Name Text50 - null HIVP High Impact Vinyl Pipe
9 LMB LMB Name Text50 - null ACP Asbestos Cement Pipe
10 |Address Address Text50 null (Burmese language) PCP Prestressed Concrete Pipe
11 [Customer_name Customer name Text50 null HP Hume concrete Pipe (not prestressed)
12 |Meter_type Meter type Domain not clear not clear not clear
13 |Tarrif_category Tarrif category Domainl8 not clear
14 |Meter_status Meter status Domain not clear Joint_type Domain4 (Data type = TEXT10)
15 [Meter location Meter location Domain not clear PUSH-ON PUSH-ON (ex. T-type) joint
16 [Meter_size Meter size Short Integer mm 0 MECHANICAL MECHANICAL (ex. K-type) joint
17 |Consumption Water consumption Double m3/month RESTRAIT RESTRAIT (ex. GX-type) joint
18 |Metering Date Metering Date Date FAUCET FAUCET joint with lead and yarn
19 |Population_served Population served Short Integer number 0 WELDED WELDED joint
20 |Billing_status Billing status Domain SCREW SCREW joint
21 |Connection_status Connection status Domain BUTT-F BUTT-Fusion jointing
22 |lInstallation_year Installation year Short Integer year 0 ELECTRO-F ELECTRO-Fusion jointing
23 |Completion_drawing |Completion drawing (file path) |Text260 (file path) TS Taper Socket joint
24 |Complaint_type Complaint type Domain Information of the RR Rubber I.?ir'mg type joint
25 |Informer_name Informer name Text50 - null latest Complaint COLLAR COLLAR joint for ACP
26 |Action_report Action report (file path) Text260 (file path) PC-S S-type joint for PCP
27 |Tmpl Tmpl Long Integer null PC-C/NC C/CN-type joint for PCP/HP
28 |Tmp2 Tmp2 Double null  |temporary OTHER OTHER
28 [Tmp3 Tmp3 Text50 null not clear not clear
Survey of elevation Laying_type Domain5 (Data type = TEXT10)
ATR No. Iltem Name Data Type Unit Default Remark Buried Buried under the ground
1 FID FID Object ID (system) Exposed Exposed on the ground
2 Shape Shape Geometry (system) Ditch hid in a Ditch
3 ID ID Long Integer not clear not clear
4 Elevation Elevation Float m null
5 Geoid Geoid Text50 null Status Domain6 (Data type = TEXT10)
6 Method Measuring method Text50 null Operated currently Operated
7 Measuring_date Measuring date Date null Abolished Abolished
Planed Planed
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Leakage [not clear [not clear
ATR No. Iltem Name Data Type Unit Default Remark
1 FID FID Object ID (system) Road type Domain7 (Data type = TEXT15)
2 Shape Shape Geometry (system) Road Road
3 ID ID Long Integer Ditch Ditch
4 Township Township Name Domain2 not clear House Boudary House Boudary
5 Ward Ward Name Text50 - null not clear not clear
6 DMA DMA Name Text50 - null
7 LMB LMB Name Text50 - null Data Accuracy of Pipe Domain8 (Data type = TEXT20)
8 Address Address Text50 null (Burmese language) Based on_completion|Based on completion drawings
9 Detection_type Detection type domain not clear Based on_design_dra{Based on design drawings
10 [Facility_type Facility type domain not clear Based_on_digging Based on test digging
11 [Place_of facility Place of facility domain not clear not clear not clear
12 [Cause_of leakage Cause of leakage domain not clear
13 |Diameter Diameter mm mm 0 Water System Domain9 (Data type = TEXT20)
14 |Material Material domain not clear Shwedagon_P_R Shwedagon Pagoda Reservoir
15 |Repair_work Repair work domain Kokkine_R Kokkine Reservoir
16 [Repair_method Repair work method domain Yaegu_PS Yaegu Pumping Station
17 |Repair_date Repair work date Date Hlawga R Hlawga Reservoir
18 [Repair_report Repair report Text260 (file path) Gyobyu_R Gyobyu Reservoir
Nyaunghnapin_Ph1 |Nyaunghnapin WTP Phasel
Pressure measurement Nyaunghnapin_Ph2 [Nyaunghnapin WTP Phase?2
ATR No. ltem Name Data Type Unit Default Remark Thaephyu WTP Thaephyu WTP
1 FID FID Object ID (system) Lagunbyin_Z7_R Zone7 Reservoir from Lagunbyin WTP
2 Shape Shape Geometry (system) Lagunbyin_Z8 R Zone8 Reservoir from Lagunbyin WTP
3 ID ID Long Integer Central_R Central Reservoir
4 Manufacturer Manufacturer Text50 null Yangonpauk_TW Yangonpauk Tube Well
5 Model_number Model number Text50 null not clear not clear
6 Method Measuring method domainl7 null
7 Installation_year Installation year Text50 year or temporary Pavement type Domainl0 (Data type = TEXT15)
8 Inspection_date Periodic inspection date date Asphalt Asphalt Pavement
9 Pressure_mean Pressure(mean) Float MPa 0 Concrete Concrete Pavement
10 [Pressure_max Pressure(max.) Float MPa 0 Unpaved Unpaved
11 [Pressure_min Pressure(min.) Float MPa 0 not clear not clear
12 [Start _date time Start date-time Datetime null
13 |End_date_time End date-time Datetime null Status(0/C) Domainl1 (Data type = TEXT15)
14 |Measurement_report |Measurement report Text260 (file path) Open Open
Close Close
Water flow measurement OTHER OTHER
ATR No. Iltem Name Data Type Unit Default Remark not clear not clear
1 FID FID Object ID (system)
2 Shape Shape Geometry (system) Status(Working/not) Domainl2 (Data type = TEXT15)
3 ID ID Long Integer Working Working
4 Manufacturer Manufacturer Text50 null Not_woking Not woking
5 Model_number Model number Text50 null not clear not clear
6 Diameter Diameter Short Integer mm 0
7 Method Measuring method domain19 null Operating type Domainl3 (Data type = TEXT15)
8 Installation_year Installation year Text50 year or temporary Manually Manually
9 Inspection_date Periodic inspection date date Automatically Automatically
10 [Flow_mean Flow(mean) Float m/sec 0 not clear not clear
11 [Flow_max Flow(max.) Float m/sec 0
12 [Flow_min Flow(min.) Float m/sec 0 Direction to open Domainl4 (Data type = TEXT15)
13 [Flow_amount mean [Flow amount(mean) Float m3/h 0 Clockwise Clockwise
14 |Flow_amount_max [Flow amount(max.) Float m3/h 0 Anticlockwise Anticlockwise
15 |Flow_amount _min Flow amount(min.) Float m3/h 0 not clear not clear
16 |Start date_time Start date-time Datetime null
17 |End_date_time End date-time Datetime null Purpose (Valve) Domain15 (Data type = TEXT20)
18 [Measurement_report [Measurement report Text260 (file path) Cut to cut off the flow
Frow_control to control the flow
Valves Pressure_reduction [to reduce the pressure
ATR No. ltem Name Data Type Unit Default Remark Check to check (non-return)
1 FID FID Object ID (system) OTHER OTHER
2 Shape Shape Geometry (system) not clear not clear
3 angle Angle short (system)
4 ID ID Long Integer Type (Valve) Domainl6 (Data type = TEXT15)
5 Operational_Status Operational_Status Domain6 not clear Gate Gate(sluice)
6 Status_ O C Status(O/C) Domainll not clear Butterfly Butterfly
7 Purpose Purpose (Valve) Domainl5 not clear Ball Ball
8 Type Type (Valve) Domainl6 not clear Orifice Orifice
9 Manufacturer Manufacturer Text50 null Needle Needle
10 [Model_number Model number Text50 null Cone Cone
11 [Diameter Diameter Short Integer mm 0 OTHER OTHER
12 |Status_working_not |[Status(Working/not) Domain12 not clear not clear not clear
13 |Operating_type Operating type Domainl3 not clear
14 |Direction_to_open Direction to open Domainl4 not clear Measuring method (Pressure) Domainl7 (Data type = TEXT20)
15 [Installation_year Installation year Short Integer year 0 Digital_recorder Portable digital recorder
16 |Setting pressure redu|Pressure reduce Double MPa 0 Setting value in the Papery recorder Portable papery recorder
17 |Setting flow rate Flow rate Double m3/h 0 case of the control Bourdon Bourdon tube (visual)
18 |Completion_Drawing [Completion drawing (file path) |Text260 (file path) 0 OTHER OTHER
19 |[Tmp1l Tmpl Long Integer null
20 |Tmp2 Tmp2 Double null  |temporary Tariff Category Domainl8 (Data type = TEXT20)
21  |Tmp3 Tmp3 Text50 null MDO Metered Domestic
MCO Metered Commercial
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DMA MEM Metered Employee
ATR No. Item Name Data Type Unit Default Remark MDD Metered Departmental Domestic
1 FID FID Object ID (system) MDC Metered Departmental Commercial
2 Shape Shape Geometry (system) MFD Metered FE Domestic
3 Township_Name Township Name Domain2 not clear MFE Metered FE Commercial
4 Ward_no Ward No. Short - null FDO Flat Rate Domestic
5 DMA no DMA No. Text - null FDD Flat Rate Departmental Domestic
6 Shape_Length Shape_Length Double m (system) FOC Free of Charge
7 Shape Area Shape Area Double m?2 (system) not clear not clear
8 NRW_Ratio NRW_Ratio Double % (system)
9 NRW_P_Ratio NRW_P_Ratio Double % (system) Measuring method (Flow rate) Domainl9 (Data type = TEXT20)
10 [NRW_C_Ratio NRW_C_Ratio Double % (system) Electromagnetic Electromagnetic flowmeter
11 |[NRW_Date NRW_Date Datetime null Ultrasonic Ultrasonic flowmeter
Impeller Impeller flowmeter
Ward Venturi Venturi flowmeter
ATR No. ltem Name Data Type Unit Default Remark Orifice-type Orifice-type flowmeter
1 FID FID Object ID (system) Vortex Vortex flowmeter
2 Shape Shape Geometry (system) OTHER OTHER
3 Township_Name Township Name Domain2 not clear
4 Ward_no Ward No. Short - null Condition of building Domain20 (Data type = TEXT30)
5 Shape_Length Shape_Length Double m (system) Customer's YCDC-customer's building
6 Shape Area Shape Area Double m?2 (system) Long-term absent cust{Long-term absent customer's building
Non-customer's Non-YCDC-customer's building
Building Empty building Empty building
ATR No. ltem Name Data Type Unit Default Remark Vacant lot Vacant lot
1 FID FID Object ID (system) not clear not clear
2 Shape Shape Geometry (system)
3 Township_Name Township Name Domain2 not clear
4 Ward_no Ward No. Short - null
5 DMA no DMA No. Text - null
6 Address Address Text - null
7 Condition Condition Domain20 not clear
8 Shape_Length Shape_Length Double m (system)
9 Shape Area Shape Area Double m?2 (system)
Test Digging
ATR No. Item Name Data Type Unit Default Remark
1 FID FID Object ID (system)
2 Shape Shape Geometry (system)
3 Digging_ID Digging ID Text - null
4 Digging date Digging Date Date - null
5 Digging_report Digging report Text260 (file path) null
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Source Code of "Node-Matching Ver1.0.exe"

1) Execution software
SmallBasic(Microsoft)

"SmallBasicLibrary.dll" is required for execution.

2) Source Code
' Setting of variables
tolerance=0.1
JUNCTION_max_NO=1
PIPE_max_NO=1
NODE_max_NO=1
filename_read="C:¥tmp¥a.inp"
filename_write="C:¥tmp¥b.inp"
node[1][7] ="" '[1]=ID, [2]= x coordinate, [3]= y coordinate, [4]= Coordinate overlapping node
ID1, [5]= Coordinate overlapping node ID2, [6]= Coordinate overlapping node ID3, [7]=
Coordinate overlapping node ID4

pipe[1][4] ="" '[1]=ID, [2]=start node ID, [3]=end node ID, [4]=Length of pipe

Title
TextWindow.WriteLine("Nodes matching for YCDC (Max=4nodes)")
TextWindow.WriteLine("C:¥tmp¥a.inp -> b.inp")
'GraphicsWindow.DrawText(10,10,"Nodes matching for YCDC (Max=4nodes)")
'Set of matching tolerance
TextWindow.Write("Tolerance(m)? (default=0.1m):")
tmp_str = TextWindow.Read()
tolerance = 0.1
if (tmp_str<>"") Then
tolerance = tmp_str
endif

TextWindow.WriteLine("Tolerance :" + tolerance)

'Store the data line by line in the read array. If there is no change, write the data directly each
time.

File.DeleteFile(filename_write)



'STEP1 read [JUNCTIONS]

i=0

fileread_step01:
i=i+1
lines[i] = File.ReadLine(filename_read, i)
TextWindow.WriteLine(lines[i])
File.WriteLine(filename_write, i, lines[i])
If (lines[i] <> "[JUNCTIONS]") Then

Goto fileread_step01

EndIf

fileread_step02:

i=i+1

lines[i] = File.ReadLine(filename_read, i)

If (Text.StartsWith(lines[i], ;")) Then
"TextWindow.WriteLine(lines[i])
File.WriteLine(filename_write, i, lines]i])
Goto fileread_step02

EndIf

fileread_step03:

i=i+1l

lines[i] = File.ReadLine(filename_read, i)

If (lines[i] ="") Then
TextWindow.WriteLine("Number of JUNCTIONs =" +JUNCTION_max_NO)
Goto fileread_step04

EndIf

JUNCTION_max_NO=JUNCTION_max_NO + 1

Goto fileread_step03

' STEP2 read [PIPES]
fileread_step04:
i=i+1l
lines[i] = File.ReadLine(filename_read, i)
If (lines[i] <> "[PIPES]") Then
Goto fileread_step04



EndIf
fileread_step05:
i=i+1
lines[i] = File.ReadLine(filename_read, i)
If (Text.StartsWith(lines[i], ";")) Then
Goto fileread_step05
EndIf
fileread_step06:
'Storage of pipe[][1-4]
"TextWindow.WriteLine("Check object = " + lines[i])
"Tablocation(max 3 tabs) Tab=Text.GetCharacter(9)
Forj=1To 3
tab[j]=0
EndFor
le = Text.GetLength(lines]i])
k=1
Forj=1Tole
If (Text.GetSubText(lines[i], j, 1)=Text.GetCharacter(9)) Then
tab[k]=j
k=k+1
EndIf
EndFor
'Storage of pipe[][1-4]
pipe[PIPE_max_NO][1]=Text.GetSubText(lines[i], 1, tab[1]-1)
pipe[PIPE_max_NO][2]=Text.GetSubText(lines[i], tab[1]+1, tab[2]-tab[1])
pipe[PIPE_max_NO][3]=Text.GetSubText(lines[i], tab[2]+1, tab[3]-tab[2])
pipe[PIPE_max_NO][4]=Text.GetSubText(lines[i], tab[3]+1, 20)
"TextWindow.WriteLine("Results of storage =" + pipe[PIPE_max_NO][1] +", "+
pipe[PIPE_max_NO][2] +", " + pipe[PIPE_max_NO][3] +", " + pipe[PIPE_max_NO][4])

i=i+1l

lines[i] = File.ReadLine(filename_read, i)

If (lines[i] ="") Then
TextWindow.WriteLine("Number of PIPEs =" +PIPE_max_NO)
Goto fileread_step07

EndIf



PIPE_max_NO=PIPE_max_NO + 1
Goto fileread_step06

" STEP3 read [COORDINATES]
fileread_step07:
i=i+1
lines[i] = File.ReadLine(filename_read, i)
If (lines[i] <> "[COORDINATES]") Then
Goto fileread_step07
EndIf
fileread_step08:
i=i+1
lines[i] = File.ReadLine(filename_read, i)
If (Text.StartsWith(lines[i], ;")) Then
Goto fileread_step08
EndIf
fileread_step09:
'Storage of node([][1-3
"TextWindow.WriteLine("Check object =" + lines[i])
'Tab location(Max 2 tabs) Tab=Text.GetCharacter(9)
Forj=1To 2
tab[j]=0
EndFor
le = Text.GetLength(lines]i])
k=1
Forj=1Tole
If (Text.GetSubText(lines[i], j, 1)=Text.GetCharacter(9)) Then
tab[k]=j
k=k+1
EndIf
EndFor
'node[][1-3]4&#H
node[NODE_max_NO][1]=Text.GetSubText(lines[i], 1, tab[1]-1)
node[NODE_max_NO][2]=Text.GetSubText(lines[i], tab[1]+1, tab[2]-tab[1])
node[NODE_max_NO][3]=Text.GetSubText(lines[i], tab[2]+1, 20)
"TextWindow.WriteLine("Result of storage =" + node[NODE_max_NO][1] + ", "+



node[NODE_max_NO][2] +", " + node[NODE_max_NO][3])

i=i+1

lines[i] = File.ReadLine(filename_read, i)

If (lines[i] ="") Then
TextWindow.WriteLine("Number of NODEs = " +NODE_max_NO)
Goto node_matching

EndIf

NODE_max_NO=NODE_max_NO + 1

Goto fileread_step09

' STEP4 Matching of neighboring nodes
node_matching:
For j=1 To NODE_max_NO
=4
For k=1 To NODE_max_NO
If (j<>k) Then
If ((Math.Abs(node[j][2]-node[k][2])<tolerance)And(Math.Abs(node[j][3]-
node[k][3])<tolerance)) Then
node[j][l] = k
I=1+1
EndIf
EndIf
EndFor
EndFor

"TextWindow.WriteLine("Result of Matching ")

'For j=1 To NODE_max_NO

' TextWindow.WriteLine(nodel[j][1] + "=" +nodel[j][4] + ", " +node][j][5] + ", " +node[j][6] + ", "
+node[j1{7])

'‘EndFor

TextWindow.WriteLine("Matching Done")

'STEPS File output after matching (set the node number to the larger one)

'STEP6 Write [JUNCTIONS]



For j=1 To NODE_max_NO
if
(node[jl[1]>nodel[jl[4])and(node[j][1]>node[j][5])and(node[jl[1]>node[j][6])and(node[j][1]>node[
jl[7]) then
File.AppendContents(filename_write, j)
EndIf
EndFor

File.AppendContents(filename_write, "")

'STEP7 Write [PIPES]
File.AppendContents(filename_write, "[PIPES]")
File.AppendContents(filename_write, ";ID Nodel Node2
Length")
For j=1 To PIPE_max_NO
node_start = pipe[j][2]
k = pipe[j][2]
"TextWindow.WriteLine(pipe[j][2] +"," +node[1][4])
TextWindow.WriteLine(pipe[j][2] +"," +node[Math.Abs(k)][4] + ", " +node[k][5] + ", "
+node[k][6] + ", " +node[k][7])
node_start = Math.Max(node_start, node[Math.Abs(k)][4])
node_start = Math.Max(node_start, node[Math.Abs(k)][5])
node_start = Math.Max(node_start, node[Math.Abs(k)][6])
node_start = Math.Max(node_start, node[Math.Abs(k)][7])
node_end = pipelj][3]
k = pipe[j][3]
node_end = Math.Max(node_end, node[Math.Abs(k)1[4])
node_end = Math.Max(node_end, node[Math.Abs(k)][5])
node_end = Math.Max(node_end, node[Math.Abs(k)][6])
node_end = Math.Max(node_end, node[Math.Abs(k)1[7])
le=Text.Append(pipe[jl[1],Text.GetCharacter(9))
le=Text.Append(le,node_start)
le=Text.Append(le,Text.GetCharacter(9))
le=Text.Append(le,node_end)
le=Text.Append(le,Text.GetCharacter(9))
le=Text.Append(le,pipe[jl[4])

File.AppendContents(filename_write, le)



EndFor

File.AppendContents(filename_write, "")

' STEP8 Write [COORDINATES]
File.AppendContents(filename_write, "[COORDINATES]")
File.AppendContents(filename_write, ";Node X-Coord Y-Coord")
For j=1 To NODE_max_NO
If (node[j][1]>node[j][4]) and (node[jl[1]>node[j][5]) and (node[j][1]>nodelj][6]) and
(node[jl[1]>node[j1[7]) then
le=Text.Append(nodel[j][1],Text.GetCharacter(9))
le=Text.Append(le,nodelj][2])
le=Text.Append(le,Text.GetCharacter(9))
le=Text.Append(le,nodelj][3])
File.AppendContents(filename_write, le)
EndIf
EndFor

File.AppendContents(filename_write, "")

' STEP9 Write [VERTICES] & etc.
fileread_step10:

i=i+1l

lines[i] = File.ReadLine(filename_read, i)

If (lines[i] ="") Then

Goto fileread_stepl1
EndIf
File.AppendContents(filename_write, lines[i])

Goto fileread_step10

fileread_step11:
File.AppendContents(filename_write, "")

TextWindow.WriteLine("File Writing Done")
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