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Small and Medium-Sized Water Supply
Management and Support Models
September 2013

The Project for Capacity Development on Water Supply in Semi-Urban Areas, nicknamed as
Water Supply Management Improvement Project (WASMIP), implemented in 20 water supply
utilities in Jhapa and Morang districts has produced two models for water supply service
improvement in semi-urban areas in Nepal. One is “Small and medium sized water supply
management model”, under which WUSCs operate and manage water supply systems to provide
water services to the citizens. The other is “Small and medium sized water supply support model”,

under which DWSS provides supports to WUSCs to perform service improvement activities.

Small and medium sized water supply management model:

WUSC management model simply sets the concept of an ideal status of water supply services

in the future by WUSCs and designs the way to achieve such status through business plan and

SOPs. Strengthemng sufficient Consider ideal status of WUSC

that can be achieved and
contribute to improving life
standard of the society.

institutional, functional and financial
capability through technical and

financial support from stakeholders,

Determine  ideal  status, for
sustainable management of water

plan and achieve that ideal status. supply system considering national
policy local environment
At first, WUSC has to imagine an “'

Consider capacity at
. i facilit izational
ideal status of water supply Business Plan o e o O

and financial level
system for sustainable services. l 1 Jl

This status can be determined with

WUSCs can implement the business

Target setting

Budget Annual plan Project(s)
targets. This is called target setting. Business plan decide framework of budget, annual plan, project and special tasks

Then WUSC must arrange required
means to realize the ideal status. Such means can be the business plan which is implemented
through annual plans and projects. Status of such implementation of the business plan and
SOPs is monitored and evaluated for maintaining implementation on right track. If WUSC
can perform these activities, then they can certainly achieve the target and realize the ideal
status.
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In the business plan, WUSC must consider three capabilities (1) capacity of water supply
facility for realizing the targets in terms of water quality, affordability (consumption),
stability of water supply and service coverage, (2) organizational capability (institutional set
up, functional capability), and (3) financial capability for operation and maintenance in the

longer term.

(1)Water Supply Facility and its Capacity

Future capacity of water supply facility should be designed and scheduled for meeting water
demand. This plan is called technical plan, and is a part of business plan for realizing targets
of safe, affordable and stable water to maximum people within acceptable NRW. Normally,
technical plan starts with water demand analysis and projection of water demand regarding
quality and volume. Then, considering capacity of facility, determines when and what capacity of
facility enhancement is necessary to meet water demand.

The business plan considers on maintaining the capacity of facility more than water demand.
Water demand is projected with population to be served (calculated target service coverage)
and consumption per day per capita. Capacity of facility should be calculated considering
capacity of intake facility, loss during transfer to purification facility (Water Treatment Plant:
WTP), capacity of purification facility, loss and consumption ef in purification facility and
loss during distribution. Water Safety Plan should be properly applied for safety of supplied

water through systematic process like hazard control and water quality monitoring.

(2)Organizational capability

Organizational capability is essential to ensure operation of facility and organization for
sustainable water supply as well as high quality services to users. Strengthening
organizational capability would be achieved with fine institutional set up, strengthening
functional capability, strengthening leadership and problem solving capability and improving
speed and accuracy of business transaction with computerization. Strengthening of functional
capability may be possible mainly through standardizing operational process and training for
enhancing minimum required skill to carry out standard operational process. Sufficient
organizational capability would be guaranteed and achieved when NRW becomes the part of
management efficiency target, collection efficiency target, labor efficiency target, and user service

quality target are set.
How to strengthen organizational capability is also part of business plan, which includes
mainly administrative plan (Human Resources Development and Human Resources

Management) and technical plan on standardizing facility operation process.

(3)Financial capability
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Financial capability is simply determined as the availability, of sufficient amount of cash in
WUSC's account or credit to pay cost for implementing the business plan. Normally, WUSC is
requested to arrange necessary money as revenue from sales of water and services to users,
and if shortage, arrange with grant, subsidy or loan, or increasing water tariff. Sufficient
financial capability would be guaranteed and achieved when cost recovery target and financial

stability target (working ratio, operating ratio, cash balance) are set.

Financial capability should always exceed financial demands. Financial demands include
mainly capital cost, rehabilitation and renovation operational costs. These financial demands
must be covered by revenues (revenue from sales of water and services, grant and subsidiary).
Revenue from sales of water and service relies on water rate and collection efficiency, and
totally relies on accounting accuracy. Tariff should be fixed based on cost of investment (if
any), O&M cost, cost of implementing water safety plan, water source conservation cost and cost
of sustaining water supply system. If tariff is going to be very high to cover all of above costs,

the government needs to provide support on some of the fix cost.

Monitoring and Evaluation: WUSC, WSSDO and DWSS together should conduct
monitoring of the implementation of the business plan and evaluate achievement status. The
business plan should include monitoring and evaluation activities also. Some targets need
evaluation and some need just watching. If the target mentioned on the business plan is
achieved, or exceeded, then it is evaluated as good, and continued implementing. If any of the
targets is not achieved, then underlying reasons are identified and appropriate measures shall be taken.
For monitoring and evaluation purpose, this document recommends to use monthly data sheet
and annual report. Monitoring is done against performance indicators related to technical,
management and financial performances. With the use of such indicators, WUSC can do self

monitoring itself.

SN | Performance Indicators Unit Base | 2016 | 2019 | 2022 | 2025
line
2013
A | Technical
1 Coverage %
2 | Population served No.
3 Production m’/d
4 Average  consumption  per m’/m
connection
Active connections No.
Unaccounted for Water(UFW) | %

Management and Support Model Page 3



Non Revenue Water(NRW) %
No. of pipe breaks No./year/km

9 Sample meeting WQ standard %

10 | Service hours hr/day

B | Management

1 Number of Staff No.

2 Number of connection per staff | No.

3 Collection efficiency %

4 Consumer complains No./month

C | Financial

1 Revenue collection from | Rs/year
operations

2 Expenditure for operation Rs('000/yr)
Cash balance Rs/year
Operational cost Rs/ m’

Coordination and WUSC conference: This assumes an annual conference of WUSC at
regional level. Purpose of such conference is to provide a platform for sharing project
operation and management experiences among WUSCs, to build the system of mutual
support and cooperation among WUSCs and to learn from the experiences and best practices
of others. Conference committee will be established at regional level. Members of the
conference committee shall comprise of representatives from WUSCs, WSSDOs, RMSO and
DWSS. The Conference will be organized once in a year. DWSS can assign expert/s for

observation and review of conference activities.

Documentation: The Water Supply Management Model requires various documents for
systematic operation of the water supply system. Some documents will be provided by
DWSS as model and some need to be developed by WUSCs themselves to deal with their
specific process. Such documents include guidelines, business plan, operational manuals,
SOPs and others. The WUSCs should utilize these materials in their operation to ensure
proper water supply management.These documents are also useful when DWSS plans to
strengthen the organizational capability of WUSC, especially to strengthen the function of
WUSC through training.
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Small and medium sized water supply support model:

“Small and medium sized water supply support

Businegs pla
model” provides a guideline for DWSS/WSSDO Ifl§

on how to support WUSC:s for their organizational,

To-Be after considering reality
And management environment

technical and financial capacity development
required for sustained service. This support model | Support to WUSC:

is for supporting and enhancing management | 1. Guide to optimize institutional system

2. Provide training to enhance knowledge of
staff

support model is to support WUSCs in technical | 3. Provide OJT to strengthen skills and

capabilities of WUSCs. The main concept of

and financial areas to implement business plan for knowledge of staff ,
) ) 4. Provide opportunity for sharing and
realizing the ideal status. Thus, it is very essential exchange information between water supply

service providers
5. Provide financial resources

DWSS to be well acquainted of it. DWSS | 6. Provide material support

for WUSC:s to prepare their business plan, and for

provides technical and financial supports to

WUSC:s on the basis of their business plans.

The supportive role of DWSS is very important on realizing the ideal status of any of the
WUSCs. However, the support from DWSS depends on the business plan of WUSCs. So, at
first, WUSCs themselves has to initiate the process analyzing their weakness and capacity
and making an improvement plan. DWSS technical team can suggest and propose their
standard ideas and information for strengthening organizational capability of targeted
WUSCs.

Based on the management model, DWSS may suggest on setting targets in their business
plans considering how to realize such targets while considering standard. When the targets set
in the business plan are achieved, organizational capability of the WUSC is assumed to be
strengthened. Capacity of WUSC is judged in terms of achieving revenue production target,
water quality target, customer satisfaction target, management efficiency target, and financial
target. Qualitative, indicators such as motivation of staff, attitudes of staff and leadership of
manager can also be used for the judgment of capacity improvement. DWSS needs to

develop a standard of service for uniformity and quality.

Maintenance Inspection Team (MIT): Purpose of Maintenance Inspection Team (MIT) is to
make aware WUSCs on preventive maintenance and enhance their capacity on solving
problems themselves on-site. It also helps to build a bond and to extend cooperation among
authorities to provide better water services. MIT facilitates to have an access to the experts on
the repair and maintenance of the equipment and on the operation of water supply and water

treatment process. MIT also helps to solve the problem unsolved due to lack of knowledge or
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awareness and enhance preventive maintenance process. The effectiveness of MIT depends

on the evaluation indicators; ease on maintenance support and sharing of information.

Management Advisory Team (MAT): Purpose of Management Advisory Team (MAT) is to
assist WUSCs on management of water supply system to provide sustainable and safe water
at affordable cost to the maximum people within their jurisdiction. On the request of WUSCs,
MAT advises them on setting and revising targets and provides suggestions on attaining those
targets. The Team shall be composed of three experts from management, technical and
financial areas. The Team member can be either staff from DWSS and WSSDO or outsourced

under special support.

Monitoring Evaluation Team (MET): Objective of Monitoring and Evaluation Team (MET)
is to reconfirm target and monitoring indicators and to keep watching achievement by
monthly report and annual report. Joint monitoring and evaluation of WUSCs regarding
M&E performance indicators, targets and achievement are recommendable. Based on the
M&E, DWSS may enforce on the improvement of management capability or efficiency.
Monitoring Evaluation Team (MET) comprises of representative of DWSS, RMSO, WSSDO
and concerned staff of WUSC.
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Annex: Roles of Supporting Teams

Support Model
Items Monitoring Management Maintenance Practical Training
Evaluation Team Advisory Team Inspection Team
(MET) (MAT) (MIT)
Responsible | DWSS, ERSMO, | WSSDOs, WUSCs WSSDOs, WUSCs DWSS, WSSDOs,
Organizaﬁon WSSDOs WUSCs
Objectives e Evaluate the technical | e Provide advice for | e Provide advice for | e Provide training
and management the business the operation and based on the
capacity of WUSCs management maintenance needs identified
(O&M) of water through the
supply facilities activities of
Ensure MET, MAT and
implementation of MIT
the regular routine
work of the
facilities
Roles e Evaluate technical e Provide assistance Provide directions | ® Provide training
and administrative in the formulation for record keeping on O&M based
management capacity of a business plan of O&M on the Standard
of WUSC and its e Check the Provide directions Operational
. . for the facility Procedures
staff implementation . .
. inspection and (SOPs)
e Collect key status of a business . . . -
implementation of | e Provide training
Per formance plan preventive on the
Indicators (PIs) e Reflect MIT’s maintenance preventive
recommendation Provide directions maintenance
on facility of water quality e Provide
improvements on a management assistance in the
business plan Evaluate existing formulation of a
e Provide instruction facilities business plan
on the preparation Make ) e Provide
of a monthly report recommendations directions for
including 9f the facility revising the
management 18th rré)\tlﬁ‘ranent SOPs to suit’
indicators information with cach W USC's
condition
MAT
Activities e Site Visit for the e Site Visit for - Site Visit for the | e Practical
Monitoring of Business Planning Facility Inspection Training (at
(Frequency) Operation and (1 time/year) (4 times/year) least 1
Management o Activity Report Activity Report (4 time/year and
e (1 time/year) (1 time/year) times/year) as needed)
¢ Joint M&E O&M Monitoring
Conference(1 Workshop (1
time/year) time/year)
e Evaluation Report (1
time/year)
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Support Model

DWSS' technical support system to WUSCs consisting of:

1. Monitoring Evaluation Team (MET),

3. Maintenance Inspection Team (MIT),

2. Management Advisory Team (MAT),

4. Practical Training

MoUD

3 WUSCs

Dhulabari, Gauradaha

Mangadh

Management Model (MM) ___~°

business plans

Cooperation

A tool for systematic operation, maintenance and
management of WUSC consisting of SOPs and

Cooperation

V/ ~/ \ - Y Yl —\
WUSC WUSC WUSC WUSC WUSC WUSC WUSC WUSC WUSC
MM MM @ MM

s Y 3 Y aYs
WUSC WUSC WUSC WUSC WUSC WUSC WUSC WUSC

MM @ MM

9 WUSC:s in Jhapa District

AN

8 WUSCs in Morang District
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Support Model

ltems

Monitoring Evaluation Team
(MET)

Management Advisory Team
(MAT)

Maintenance Inspection Team
(MIT)

Practical Training

Responsible
Organization

DWSS, ERSMO, WSSDOs

WSSDOs, WUSCs

WSSDOs, WUSCs

DWSS, WSSDOs, WUSCs

Provide advice for the business

Provide training based on the

Objectives Evaluate the capacity Provide advice for the operation and
improvement effect of WUSCs management maintenance (O&M) of water supply needs identified through the
facilities activities of MET, MAT and MIT
Ensure implementation of the regular
routine work of the facilities
Roles Evaluate technical and Provide assistance in the Provide directions for record keeping Provide training on O&M based
administrative management formulation of a business plan of O&M N on the Standard Operational
capacity of WUSC and its staff | - Check the implementation status Provide directions for the facility Procedures (SOPs)
Collect key Performance of a business plan inspection and implementation of Provide training on the
Indicators (Pls) - Reflect MIT’s recommendation on preventive maintenance preventive maintenance
e Provide directions of water quality Provide assistance in the
facility improvements on a ) .
business plan management o formulation of a business plan
Provide instructi h Evaluate existing facilities Provide directions for revising
roviae instruction on the Make recommendations of the the SOPs to suit each WUSC'’s
_preparatlon of a monthly report facility improvement condition
including management indicators Share the information with MAT
Activities - Site Visit for the Monitoring of - Site Visit for Business Planning - Site Visit for the Facility Inspection + Practical Training
Operation and Management (1 time/year) (4 times/year) (at least 1 time/year
(Frequency) (1 time/year) - Activity Report - Activity Report and as needed)

Joint M&E Conference
(1 time/year)
Evaluation Report
(1 time/year

(1 time/year)

(4 times/year)

+ O&M Monitoring Workshop

(1 time/year)

WUSC

-

) 4

Wgement Mmi/

Management Aspects 5 5
1. Business Plan
2. Financial Record

1. SOPs

2. O&M Record

Technlcal Aspect




Small and Medium-Sized Water Supply
Management Models
(Summary)

The Project for Capacity Development on Water Supply in Semi-urban Areas, nicknamed as
Water Supply Management Improvement Project (WASMIP) implemented in 20 water supply
utilities in Jhapa and Morang districts has produced two models for Water Supply service
improvement in semi-urban areas in Nepal. One is “Small and medium sized water supply
support model”, under which WUSCs operate and manage water supply systems to provide water
services to the citizens. The other is “Small and medium sized water supply support model”, under

which DWSS provides supports to WUSCs to perform service improvement activities.

Small and medium sized water supply management model:

WUSC management model simply sets the concept of an ideal status of water supply services
in the future by WUSCs and designs the way to achieve such status through business plan and
SOPs. Strengthening sufficient institutional, functional and financial capability through technical and
financial support from stakeholders, WUSCs can implement the business plan and achieve that ideal
status.

At first, WUSC has to imagine an ideal status of water supply system for sustainable services.
This status can be determined with targets. This is called target setting. Then WUSC must
arrange required means to realize the ideal status. Such means can be the business plan which
is implemented through annual plans and projects. Status of such implementation of the
business plan and SOPs is monitored and evaluated for maintaining implementation on right
track. If WUSC can perform these activities, then they can certainly achieve the target and

realize the ideal status.

In the business plan, WUSC must consider three capabilities (1) capacity of water supply
facility for realizing the targets in terms of water quality, affordability (consumption),
stability of water supply and service coverage, (2) organizational capability (institutional set
up, functional capability), and (3) financial capability for operation and maintenance in the

longer term.
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Monitoring and evaluation: WUSC, WSSDO and DWSS together should conduct
monitoring of the implementation of the business plan and evaluate achievement status. The
business plan should include monitoring and evaluation activities also. Some targets need
evaluation and some need just watching. If the target mentioned on the business plan is
achieved, or exceeded, then it is evaluated as good, and continued implementing. If any of the
targets is not achieved, then underlying reasons are identified and appropriate measures shall be taken.
For monitoring and evaluation purpose, this document recommends to use monthly data sheet
and annual report. Monitoring is done against performance indicators related to technical,
management and financial performances. With the use of such indicators, WUSC can do

monitoring itself.

Coordination and WUSC conference: This assumes an annual conference of WUSC at
regional level. Purpose of such conference is to provide a platform for sharing project
operation and management experiences among WUSCs, to build the system of mutual
support and cooperation among WUSCs and to learn from the experiences and best practices
of others. Conference committee will be established at regional level. Members of the
conference committee shall comprise of representatives from WUSCs, WSSDOs, RMSO and
DWSS. The Conference will be organized once in a year. DWSS can assign expert/s for

observation and review of conference activities.

Documentation: The Water Supply Management Model requires various documents for
systematic operation of the water supply system. Some documents will be provided by
DWSS as model and some need to be developed by WUSCs themselves to deal with their
specific process. Such documents include guidelines, business plan, operational manuals,
SOPs and others. The WUSCs should utilize these materials in their operation to ensure
proper water supply management. These documents are also useful when DWSS plans to
strengthen the organizational capability of WUSC, especially to strengthen the function of
WUSC through training.
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Abbreviation and Definition
CAD:  Computer Aided Design, computer software for drawing engineering chart
DWSS: Department of Water Supply and Sewerage

ERP: Enterprise Resources Planning, total package software covers almost all functions in

company
HRD: Human Resource Development
HRM:  Human Resource Management

LWUA: Local Water Utility Association, government agency for supporting rural water supply in
Philippines
M&E: Monitoring and evaluation

MIS: Management Information System, system to collect and edit necessary management data

and information
NRW:  Non-revenue Water
O&M: Operation and maintenance
OJT: On the Job Training
PCM:  Project Cycle Management, methodology for managing planning cycle
PDCA: Plan, Do, Check and Act, methodology of managing planning cycle
PDM:  Project Design Matrix, summary of plan

QC: Quality Control, techniques and activity for improving quality of works with team work

method developed in Japan and sometimes called Kaizen.

SAP: System Application & Products One of major IT companies produces ERP (Enterprise

Resource Planning) package, and brand name of their products
SOP: Standard Operation Procedure, sort of engineering manual

TOC: Theory of Constraint, methodology of finding and solving bottleneck of business flow for

improving efficiency and effectiveness.
TQC:  Total Quality Control, advanced quality controlling method developed in Japan
WD: Water District, municipal level public company for water supply in Philippines
WHO: World Health Organization
WSSDO: Water Supply and Sanitation Division/Sub-Division Office
WUSC: Water Users and Sanitation Committee
UFW:  Unaccounted for water

USA:  United States of America
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Introduction

The Project for Capacity Development on Water Supply in Semi-urban Areas, nicknamed as Water
Supply Management Improvement Project (WASMIP) and implemented in 20 water supply utilities in
Jhapa and Morang districts, developed two models for water supply service improvement in
Semi-urban Areas in Nepal. One is “Small and medium sized water supply management model”,
under which WUSCs operate and manage water supply systems to provide water services to the
citizens. The other is “Small and medium sized water supply support model”, under which DWSS
provides supports to WUSCs to perform service improvement activities. These two models are
developed based on experience gained while strengthening technical, managerial and financial
capacities of the three WUSCs by JICA Experts team and other seventeen WUSCs by DWSS through
WSSDOs with the support of JICA Experts team in Jhapa and Morang districts. These two models
will be introduced in other WUSCs all over the country. In the context of these models, "Small and
medium sized water supply "

operated by a local WUSC with less than 20 staff.

“Small and medium sized water supply management model” is defined as the desirable

means a water supply system with less than 3000 connections and

state of management of WUSCs for providing the sustainable and safe water supply services
to the users. The model concentrates on the management of water supply utilities addressing
the issues of business management, operation and maintenance of physical facilities, water
quality management and facilities planning, etc. This model contains of six chapters: model
descriptions, strengthening organization and water supply facilities, WUSC's conference, M&E and

documentation for standard process.

Chapter 1. “Water supply management model” explains the concept of ideal status of WUSCs.
WUSCs must imagine their future for achieving an ideal status of water supply services and set it as
their future target. Then WUSCs must prepare means to achieve that through business planning. Then,
they implement business plan keeping the latter on the right track by monitoring and evaluating
periodically. WUSC which can do that, that can achieve the target and realize the ideal status.
However, WUSC may need to strengthen its institutional, functional, and financial capabilities. For
enhancing these capabilities standardizing business process may be helpful.

Chapter 2. “Organizational capacity” explains management structures of WUSC and need of
strengthening in four areas: institutional, functional, problem solving and computerization for the
improvement of organizational capacity of WUSCs.

Chapter 3. “Capacity of facilities” focuses on the required knowledge and experiences for

strengthening capacity of water supply facilities and its operation and maintenances.

Chapter 4. “Monitoring and Evaluation” emphasizes on the importance of monitoring and

communication between WUSCs and DWSS and on the importance of the verification of the status of
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WUSC by both WUSC and DWSS side. It helps WUSCs to be cautious and to become confirmed that
the implementation of the business plan is on the right track towards achieving the set target, which
also supports on the realization of national target regarding access of safe water and sanitation to the

people.

Chapter 5. “Coordination and WUSC Conference” gives outline of the conference to build the
system of information sharing and establishing mutual supportive relations among WUSCs to identify

and solve problems by themselves.

Chapter 6. "Supporting documents” introduces key documents that WUSCs need to maintain and
follow for the standard operation. These include workshop materials, guideline, sample of business
plan and Standard Operation Procedure (SOP). These are placed as an element of the Management
Model as they are self help tools for WUSCs and training tools for DWSS for strengthening
organizational capability of WUSCs.
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Chapter one: Water Supply Management Model

Water Supply Management Model simply sets the concept of an ideal status of water supply services
in the future by WUSCs. It designs the way to achieve such status through business planning.
Strengthening sufficient institutional, functional and financial capability through technical and
financial support from stakeholders, WUSCs can implement the business plan and achieve that ideal
status.

At first, WUSC has to imagine an ideal status of water supply system for sustainable services. This
status can be determined with targets. This is called target setting. Then WUSC must arrange required
means to realize the ideal status. Such means can be the business plan which is implemented
through annual plans and projects. Normally, business plan is divided into an annual plan and a
budget, or projects, or special tasks. Status of such implementation of the business plan is monitored
and evaluated for maintaining implementation on right track. If WUSC can perform these activities,

then they can certainly achieve the target and realize the ideal status.

In the business plan, WUSC must consider three capabilities (1) capacity of water supply facility for
realizing the targets in terms of water quality, affordability (consumption), stability of water supply
and service coverage, (2) organizational capability (institutional set up, functional capability), and (3)

financial capability for operation and maintenance in the longer term.

Target setting
Ideal status of WUSC can be Determine for an ideal
status of WUSC that can be
expressed in terms of what it would be Ideal status\ achieved and contribute on
) . fWUSC improving life standard of the
or what it should be, say in the next 0 society.

ten years. This status is normally Determine  ideal  status  for

sustainable management of water
supply system considering national

statement. The mission statement - policy and local environment

indicated in mission and vision Target setting

Consider capacity at
Business Plan facility, organizational
and financial level

mentions what WUSC must do, and

vision statement explains what WUSC

wants to be. For example mission

statement normally says “provide safe

Budget Annual plan Project(s)

water affordably, with stable manner

and at reasonable cost to maximum Business plan decide framework of budget, annual plan, project and special tasks

people in the jurisdiction”. The vision
statement looks like “the WUSC will be the best service provider in Nepal and will care for managing
environment and contributing development of local society, and assisting improvement of people’s

life standard”.

Normally both mission and vision statement does not include quantitative figures. For example, the
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mission statement looks like “provide safe water to maximum people in the jurisdiction”. However,
WUSC must determine ideal status with both quantitative and qualitative figures. For example, the
ideal status after 10 years is “provide safe water to 75% of people in the jurisdiction”. Stating mission
in such a way that both quantitative and qualitative figures are mentioned is termed as the "target
setting". A few more examples of target setting for ideal status of WUSC in 5 to 10 years time are

given below:

Area Targets

Safe water: e Quality of water meets Nepal standard.
e  WUSC has facility and capability for monitoring water quality
e  WUSC applies Water Safety Plan for continuous safety of water

Affordability: | ¢ Consumption per capita per day of user meets national standard.
e 85 litter per day per capita or 100 liter per day per capita or more
o  WUSC follows water tariff guideline set by Water tariff Fixation Committee

o  Water rate is fair enough for achieving cost recovery as well as affordable to

poor people
Stability: o  WUSC provides water for 24 hours a day and 12 months a year
e  WUSC provides water with sufficient pressure in pipelines? (Range from 5 to
20 meter)
o  Water facility has sufficient capability for providing water in a sustainable way
Service e Service coverage ratio meets with national standard
coverage o Up to 90% of the service area is covered by 2020

WUSC can also set additional quantitative and qualitative targets for determining ideal status.

Business plan

Management model requires setting targets for

Organizati Financial
onal Ideal status Capability
status with their business plan. The business | Capability of WUSC

achieving ideal status. WUSC can achieve this

plan basically aims at strengthening or

enhancing three areas: (1) Service facility

Water Supply Facility

capability, 2) Organizational capability and 3) Capacity

Financial capability. Business plan focuses on
strengthening these three areas within a time frame such as next 5 to 10 years.

The business plan determines a framework of annual plan, budget, project and special tasks, and with
such plans, the business plan is implemented on annual basis. In other word, the annual plan and

budget must follow the business plan.
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1) Water Supply Facility and its
Capacity Water Demand < Capacity of facility

Future capacity of water supply facility [Service coverage Water resources

should be designed and scheduled for [Population service Capac%ty Ofima.ke fa.c flity .
Consumption per capita per day Capacity of purification facility

meeting water demand. This plan is called Capacity of pipe networks
Leakage and loss

technical plan, and is a part of the business NRW/UEW

plan for realizing targets of safe,

affordable and stable water to maximum people within acceptable NRW. Normally, technical plan
starts with water demand analysis and a projection of water demand regarding quality and volume.
Then, considering capacity of facility, determines when and what capacity of facility enhancement is
necessary to meet water demand.

The business plan considers on maintaining the capacity of facility more than water demand. Water
demand is projected with population to be served (calculated target service coverage) and
consumption per day per capita. Capacity of facility should be calculated considering capacity of
intake facility, loss during transfer to purification facility (Water Treatment Plant: WTP) capacity of
purification facility, loss and consumption in purification facility and loss during distribution. Water
Safety Plan should be properly applied for safety of supplied water through systematic process like

hazard control and water quality monitoring.

2) Organizational capability

Organizational capability is essential to ensure operation of facility and organization for sustainable

water supply as well as
Demand of Organizational
i i i izational o
high quality services to Or%:;iztiﬁ(t);a < capability
users. Strengthening
organizational  capability | Institutional demand - Fine institutional set up N
! - Strengthening functional capability,
would be achieved with [- Functionaldemand o business  process  standardization,
o - Demand on leadership, negotiation training for skill enhancement
fine institutional set up, and problem solving skill - Strengthening leadership skill
. ) - Demand on business transaction . Computerization  for  improving
strengthening  functional management  regarding  speed, accuracy, speed and capability for
.- . timeliness, accuracy and handling handling large, volume business
capability,  strengthening large volume transaction transaction as well as business process
leadership and problem standardization

solving capability and improving speed and accuracy of business transaction with computerization.
Strengthening of functional capability may be possible mainly through standardizing operational
process and training for enhancing minimum required skill to carry out standard operational process.
This idea has been further discussed in "organizational management" in chapter 2. Sufficient
organizational capability would be guaranteed and achieved when NRW becomes the part of

management efficiency target, collection efficiency target, labor efficiency target, user service quality
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target are set.

How to strengthen organizational capability is also a part of the business plan, which includes mainly

administrative plan (HRM and HRD) and technical plan on standardizing facility operation process.

3) Financial capability

Financial capability is simply determined

as the availability of sufficient amount of

Financial Demand Financial capability

IA

cash in WUSC's account or credit to pay

(Capital cost) - Revenue from sales of water
cost for implementing the business plan. |. cost for fixed asset and service
. - Cost of construction project Water rate
Normally, WUSC is requested to arrange | _ ¢ « of vehicles Collection efficiency
Operational cost) - Revenue from annual
necessary money as revenue from sales of | (OP :
y y - Salaries and wages membership du~e~
water and services to users, and if |- Power - Grant and subsidiary
- Chemical - Deposn.
shortage, arrange with grant, subsidy or |- Repairand maintenance - Accounting accuracy
. . . . - Office management - Loan ifany
loan, or increasing water tariff. Sufficient |- Financial cost, if any

financial capability would be guaranteed
and achieved when cost recovery target and financial stability target (working ratio, operating ratio,

cash balance) are set.

Financial capability should always exceed financial demands. Financial demands are mainly capital
cost including facility construction, pipeline expansion, rehabilitation and renovation. It also includes
office furniture, vehicles and computer. Second category of financial demand is operational cost
including salaries and wages, power cost, chemical cost, spare parts, repair and maintenance cost,
office management cost, and financial cost, if any. These financial demands must be covered by
revenues (revenue from sales of water and services, grant and subsidiary). Revenue from sales of
water and service relies on water rate and collection efficiency, and totally relies on accounting
accuracy. Tariff should be fixed based on cost of investment (if any), O&M cost, cost of implementing
water safety plan, water source conservation cost and cost of sustaining water supply system. If tariff
is going to be very high to cover all of above cost, the government needs to provide support on some

of the fix cost.

The concept behind business planning is PDCA cycle management. The PDCA stands for Plan, Do,
Check and Act, and simply, planning, implementing, monitoring and evaluating, and take necessary

action if necessary to keep implementation on right track.
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; Monitoring and Take
Implementation
Plannin —3> DO =——=23>1 Evaluation —> Necessary
¢ (o) (Check) Action

T 1

Figure 2-2: PDCA cycle management

Planning: Planning includes collection of data and analysis. First step of planning is assessment
with necessary data, and then analyze these data and find issues and problems. Planning comes as
a business plan which includes technical plan, customer service plan, administrative plan,

financial plan and monitoring and evaluation plan.

Implementation: Important thing is implementing the plan. The business plan includes
implementation schedule for carrying different activities. Activities are implemented based on a
planned schedule mentioned on the business plan. However, as mentioned earlier, business plan
may be divided into annual plan, budget, project and special tasks. Under the control of budget,

activity in the annual plan is conducted. Or, under the control of budget, the project is conducted.

Monitoring and evaluation: WUSC and DWSS together should conduct monitoring of the
implementation of the business plan and evaluate achievement status. The business plan should
include monitoring and evaluation activities also. Some targets need evaluation and some need
just watching. If the target mentioned on the business plan is achieved, or exceeded, then it is
evaluated as good, and continued implementing. If any of the targets is not achieved, then
underlying reasons are identified and appropriate measures shall be taken. (1) If it is possible to
achieve with simple adjustment in schedule or input, then make adjustment and continue. (2)
Sometimes it may be necessary to adjust and change plan itself. In such case, change target, or
change activity, or make different plan. Or sometimes it may be necessary to (3) change
monitoring and evaluation system, which might be change in important indicators or change in
method of evaluation or change in organizational structure for monitoring and evaluation. For
monitoring and evaluation purpose, this document recommends to use monthly data sheet and
annual report.

Take necessary action: In any of the situations mentioned in (1), (2) or (3) take necessary action:
change plan, change implementation schedule or alignment of resources, or change monitoring

and evaluation system.
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Chapter two: Organizational management

WUSC can realize ideal status envisaged by setting targets with strengthening organizational capacity,

facility capacity and financial capacity. This chapter explains organizational management capacity of

WUSC. Management structures of WUSC consist of three layers: Users Committee (Management

Committee), Operational Management Team (staff organization), and users. User's Assembly is

always on top that endorse all policies and plans.

For sufficient enabling management
WUSC,  the

need to be

environment  for
following conditions
fulfilled.

- Management

committee has

sufficient functionality for policy

making, decision making and
governance  over  their  staff
organization.

- Staff organization has sufficient

functional capability to carry out

Capacity Development: Management

Management Committee
Policy making/supervision

) 2

Staff Organization
(Operational team)

A 4

User
(Beneficiaries)

Training on policy
making/supervising for management
committee member
Introductory  training  for
members

new

Training on strengthening operational
capability

Awareness program including roles off
water supply users for getting their
understanding and support

daily operational works, to produce and supply safe water affordably to maximum people in the

jurisdiction within reasonable price. It also has sufficient practical knowledge, practical experience

and practical skills.

- Users understand importance of good hygiene practice and importance of safe water, and support

WUSC including on time water bill payment.

Management Model
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Wusc
|

General Manager

Management and Financial Technical
Admin Division Division Division
Billing and
— Book keeper ™ Posting clerk — Pump operator
i Cashier  Bill collector || Plumber
Property/Stock N
Keeper | Meter reader —| Utility man
| | Administrative | | Customer service
Clerk Clerk

Standard Organization Structure for small to medium

water supply system with 5 to 20 staff

An ideal status of operational organization shall be:

- Well set up institutional system and fully utilized employees for management,

Strengthened functional capability

Competent mental skills on management including leadership, coaching and problem solving etc.

Computerization and standardization for improved, prompt, précised and well managed large

volume transaction

1) Institutional system

Institution mentioned here means organizational system for governing activity and employee in the
organization. It may be in two stages; first developed and prepared sufficient institutional system.
Normally, framework of organization and activities, roles and responsibilities of WUSC are
determined by-law. Based on the rules and regulations set out, job description and staff regulation
should be prepared and staff should be managed accordingly. Quality of works conducted by staff
should be guided by guidelines and manuals. Regarding progress, the plan should be prepared and
controlled accordingly. The major controller shall be the business plan which covers entire activity of
the organization. However, activities carried out as per business plan may be more precise if they are
conducted individually as engineering plan, customer service plan, administrative plan and financial

plan.
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The activity should be monitored by many kinds of activity reports, such as monthly report, financial
report and annual report.

Second stage is governing and controlling activity using institutional system effectively. For example,
using performance appraisal system and punish/awarding rules in the staff regulation may be utilized
for motivating staff and enhance labor efficiency. Timely reports may be very useful to find problems
and bottleneck of business flow.

Organizational capability in institutional view may indicate how well institutional system has been
prepared to cover all important activities, and how the organization has utilized institutional system

for controlling quality of work.

WUSC need to follow appropriate manuals, guidelines and standard operating procedures (SOPs).
These documents must have sufficient level of quality. There should be logical consistency, mutual
consistency and topics should be aligned on streamline of logic both in manuals and guidelines, as
well as in total structure of institutional system. The total structure of institutional system should be
consistent with structure of functional organization, job allocation for standardizing business process

and quality control.

2) Functional

Functional view is also essential for assessment of organizational capability. Normally, organizational
structure is designed based on the purpose of the business and necessary function for achieving that
purpose of the business and conducting the business. Therefore, almost all organization adapt

functional view concept.

Standard organizational structure of small and medium size water supply system consists of three
functional areas: technical, commercial and administrative. Technical functions can be further divided
into O&M, Demand and Supply Management, Water Safety Plan and Monitoring and Evaluation. The
O&M includes function of pump operation, plumbing works and utility works. Commercial function
may be divided into billing, bill collection, meter reading and customer services. Administrative
functions can be divided into book keeping, cashier’s work, procurement and stock control and

miscellaneous administrative works.

Organizational functions should cover standardizing the job process and the staff. Staff involved in the
job should have sufficient capability determined with experience and skill for carrying on the job. No
necessary to say, but these functionalities should be supported and controlled by institutional system

mentioned previously in term of the job standardization and the quality control.

3) Mental and problem solving skill

It is recommended to guide and couch mental skills such as leadership, negotiation skills, conflict
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mitigation skills, problem solving technique, motivating staff, risk management, contingency planning,
critical and logical thinking and PDCA cycle management, which are mostly needed to the manager.
In this field, this document does not distinguish between technical and non-technical, but it makes

manager to think and act.

4) Computerization

This document recommends to computerizing for standardizing quality and process of works of water
supply business as well as for enhancing speed, accuracy and efficiency of the works.
Computerization also helps to standardize the job process. Computer applications can be used for
accounting system, human resource management, technical data analysis, Management information

system etc.

If there are chances for computerizing, software may be available in following areas. There could be
three types of three types of software: ERP: Enterprise Resources Planning which covers all
functions or specific independent software developed for specific purpose. ERP is a sort of whole
package software which may cover all functions in the organization including production, billing and
collection, customer database, stock control, payroll and human resources management and
accounting. However, ERP is very expensive and have so many functions that it may not be needed
for the small and medium sized water supply system. SAP and Oracle Solution is available as typical
ERP system.

Independent software is specific for management of particular functions, such as accounting, billing
and collection, engineering design, network and hydraulic analysis. Packaged software of accounting
or billing software is relatively cheap but such software is developed in English. Typical accounting
software of such kind is Peach Tree. Developing software for specific purpose depends on quality of

system engineer, but normally it is not so expensive.

How to strengthening organizational capability
As already mentioned, first is standardizing to standard operational procedure in the area of facility
operation and engineering. Second is training to staff or hire capable person for enhancement of

minimum skill requirement for carrying on standard operational procedures (SOPs).

Standardization is also effective for institutional set up and computerization. However, standardization
may not always be effective for strengthening mental skill. Strengthening in this area requires

experience by practice.

Chapter three: Physical facilities management

As stated earlier, the Management Model is regarded as an ideal status of water supply utilities. However,
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as the management environment is different among WUSCs, a realistic management model which can be

adapted by the target WUSCs needs to be considered. Also, the Management Model accompanies with

proper business operation activities. Table 3-1 shows the realistic goals of the target WUSCs in each

management area, precisely, the status that should be attained by water supply management of the target

WUSCs.
Table 3-1 Goals of Target WUSC:s as the Physical facilities Management Model
Management Areas Baseline Goals of the target WUSCs Means of Verification
Detail Points to be (Status at the beginning of (Status what the Management
Checked the Project) Model should be)
1.0. O&M of Water
Supply System
-Documentation -To keep all necessary | -Keeping status of manual
management documentations including manual | and SOPs
and SOP for O&M.
-To revise the documents when
necessary.
-Formats -To prepare formats with the | -Equipment inspection
consideration of what to be analyzed | format prepared.
and to be evaluated. -Contents of record filled in
-To prepare equipment inspection | the operation format
format.
-Treatment  process -To execute operation in accordance | -Check of understanding of
Understanding with the water quality and quantity | treatment process

and process evaluation.

--Contents of record filled
in the operation format

-Safety operation

-To take safety measures in O&M
work and use appropriate tools and
equipments

-Possession status of
gloves, glasses and boots
-Clothes for O&M work

-Tools management

-To fix the place to keep the tool
box.

-To maintain appropriate tools,
considering ~ what  tools  are
necessary.

- To procure necessary tools

-Keeping and management
status of tools

-Regular inspection of
mechanical equipment
(Preventive
maintenance)

-To prepare the formats and manual
-To implement regular inspection
and recording

-To make a plan of preventive
maintenance

-To establish maintenance team

-Equipment list prepared
-Inspection record format
prepared

-Keeping and management
status of tools

-Regular inspection of
electrical equipment
(Preventive

maintenance)

-To prepare the formats manual

-To implement regular inspection
and recording

-To make a plan of preventive
maintenance

-To establish maintenance team

-Equipment list prepared
-Inspection record format
prepared

-Keeping and management
status of tools

-Repair works

-To prepare spare-parts ledger

-To clarify the in-house to
outsourcing on repair/replacement of
equipment works

-Equipment repair record
prepared

-Data management

-To prepare monthly report

-O&M record prepared

Management Model
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-To prepare efficient annual report
by using concrete data

-To Analyze technical data analysis
-To maintain daily record

2.0 O&M of Water
Distribution
Facilities

+ Regular inspection
of water distribution
facilities such as
pipelines, valves, air
valve, washout, fire
hydrant and elevated
tank.

+ To prepare inspection formats
(check sheets) of the facilities.
+ To conduct regular inspection
and record
* To make a survey team and
inspection and maintenance
schedule

Creation of information map of
distribution facility for maintenance
and it should meet the facility lists
to the map.
+ To understand facility locations
and their statuses
+ To clean a pipe/an elevated tank
and drain regularly at end points

-Inspection formats (check
sheets) prepared

-Inspection record
implemented

3.0 Water Meter
Calibration/Manage
ment

* Measurement of
Malfunction and
repair work

+ To conduct meter installation,
control, calibration properly and
check the inadequate  meter
installation at the site.

* To conduct meter calibration at
the site when receiving the
complaints from customers and
change the meter if necessary.

+ To keep the record of complaints
and measures taken and report to
board members.

* Meter installation rate
(target 100%)

Complaints solving rate
on meter related matters
(target 100%)

4.0 Emergency
Countermeasures

-To build liaison system in
emergency between WUSC and
residents.
-To build internal liaison system in
WUSC.

-SOP for emergency
response

5.0 Water Quality
Management

-To understand principles and
limitations of simple analysis Kkits,
what to pay attention, and meanings
of parameters, treatment process.

-To establish accuracy traceability
system  with  the help of
internationally accredited or
authorized laboratories.

-To apply Water Safety Plan

-Understanding on simple
analysis

-Water quality of supplied
water  (target: rate of
meeting standards 95%)

6.0 Billing and
Collection

-Billing and collection as per
standard process

-Introduction  of  computerized
system is desirable in the future.

-Tariff  collection  rate
(target: 95%)

7.0 Customer Ledger

-To keep manual ledger.

-Items filled in the ledger
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Management

-Introduction  of  computerized
system is desirable.

8.0 Claim Handling

- System is established

- Monitoring performance

- Feedback for finding bottleneck
and lead to solution

-Complaints solving rate
(target: 95%)

9.0 Preparation of
Annual Report

-Annual report prepared and shared
-Report summary in websites

-Standard form of Nepal
national standard

10.0 Preparation of
Business Plan

-To develop business plan

- To implement the plan

- Monitoring and evaluating time to
time

-Status of Dbusiness plan
development

11.0 Educational
Campaign to Public

-To develop program and material
-To conducting program to promote
user's understanding on  wiliness to
support activity of WUSC

-Implementation status of
educational campaign
program

12.0 Monitoring &

-To decide the parameters for

-Monitoring parameters

Evaluation monitoring/evaluation. prepared

-To conduct monitoring /evaluation.
2.8 Accounting -Accounting system in place -Procedures of accounting
system -Introduction  of  computerized | work

system is desirable in the future.

2.9 Monthly report

-Monthly report produced and
shared with users and places in
websites

-Standard form of Nepal
national standard

Chapter four: Monitoring and Evaluation

Objective of the monitoring and evaluation is to watch the achievement reported through monthly and
annual reports and reconfirm the target and monitoring indicators. Monitoring is done on the basis of
key performance indicators relating to technical, management and financial areas. The table below
shows baseline or present status and target for 12 years from year 2014 to 2025. This document

recommends WUSCs to use the Table and to conduct self monitoring and evaluation themselves.

SN | Performance Indicators Unit Baseline | 2016 | 2019 | 2022 | 2025
2013
A | Technical
1 | Coverage %
2 | Population served No.
3 | Production m3/d
4 | Av consumption per connection m3/m
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5 | Active connections No

6 | Unaccounted for Water(UFW) %

7 | Non Revenue Water(NRW) %

8 | No of pipe breaks No./yr/km

9 | Sample meeting WQ standard %

10 | Service hours hr/day

B | Management

1 | Number of Staff No.

2 Number of connection per staff No.

3 | Collection efficiency %

4 | Consumer complains No./m

C | Financial

1 | Revenue collection from Rs/year
operations

2 | Expenditure for operation Rs('000/yr
Cash balance Rs/yr

4 | Operational cost Rs/ m3

Joint monitoring and evaluation
It is recommended to conduct the joint monitoring and evaluation of WUSCs regarding M&E
performance indicators, target and achievement. Based on the joint M&E, DWSS might recommend

or enforce an improvement in the management capability or efficiency.

Monitoring and evaluation schedule

This document recommends monitoring every month and evaluating every year. Of course, WUSC
can update target as well as key performance indicators and DWSS can advise to update target and
key performance indicators for accelerating implementation, or adjust change of management
environment based on monthly monitoring results given in the reported monthly report. This guideline

also recommends to WUSCs and DWSS for scheduling annual joint evaluation meeting.
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Chapter five: Coordination and WUSC conference

This assumes annual conference of WUSC at regional level. Purpose of such conference is:

- To share project operation and management experiences among WUSCs

- To build the system of mutual support and cooperation among WUSCs

- To learn from experiences and best practices of others

Organization of Conference: Conference committee will be established within a region. The

chairperson, vice chairperson and secretary will be selected by participating WUSCs. Members of

the conference committee will comprise of

- Chairperson and Secretary from

WUSCs
- Regional Chief of RMSO
- Division Chiefs of WSSDOs
- Representative from DWSS

Conference Committee
Chairperson 1
Vice-Chairperson 1

Secretary 1

|

| I

DWSS WSSDO WUSCs

Time: The conference will be

organized once in a year. The conference
duration will be decided by the
committee based on the agenda. DWSS
can appoint experts for views and review

of conference activities.

Chapter six:

Monthly data sheet

Moniluation

l

Annual report

Revise of business plarj

Monitoring performance indicator
monthly with Monthly data sheet

Evaluating performance annually with
Accumulated monthly data sheet and
analysis are mentioned on annual
report

Assess performance when revise
business plan.
Business plan shall revise when
significant
change may/is happen, or end of target
year

Documentation

The Water Supply Management Model requires various documents for systematic operations of the

water supply system. Some documents will be provided by DWSS as model and some need to be

developed by WUSC:s for their specific process. Guidelines, Business Plan, Operational Manuals and

SOPs are the key documents. The WUSCs should utilize these documents in their operation to ensure
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proper water supply management. These documents are also useful when DWSS plans to strengthen
the organizational capability of WUSCs, especially to strengthen the function of WUSCs with

training.

(1) Standard Operation Procedures (SOPs)

- Standard Operation Procedure on O&M of Water Distribution Facilities

- Standard Operation Procedure on New Planning Formulation of Water Distribution Facilities

- Standard Operation Procedure on Water Meter Reading and Meter Calibration Control

- Standard Operation Procedure of Water Treatment Plant Operation and Maintenance (Water Quality

Management)

(2) Documents for capacity development
Water treatment facility management
Water Safety Plan

Water Supply Facility Maintenance
Meter maintenance

Management

- Problem solving technique

- Negotiation process

- Customer complaints management system
- Awareness program

- Customer Ledger and Billing System
- Monthly report

- Annual report

- Business plan

- WUSC management model and supporting model

(3) Guidelines
(4) Manuals
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Appendix to Management Model

Concept of WUSC management model simply sets ideal status of water supply services in the future by
WUSC and designs the way to achieve such status through business plan. With strengthening sufficient
institutional and functional, and financial capability through technical and financial support from
stakeholders, WUSC can implement the business plan and achieve that ideal status. Management model
for WUSC has been described in main document. This appendix is aid document including presentation
on model, SOP on O&M of water supply facilities, calibration and maintenance of water meters and
model business plan based on work of Dhulabari, Gauradaha and Mangadh

Model Presentation: This part of appendices contains 22 slides which describe management models.
These slides contain introduction to model; concept of financial, technical and institutional capacity of
users committee; list of monitoring and evaluation indicators; concept of coordination and conference,
and Documentations.

Slide presentation for Installation and calibration of water meter: There is slide presentation for
installation and calibration of water meters. It also contains slide presentation for water meter
calibration training conducted.

1. Concept and Objective of Business Plan

This part of appendices contains 58 slides. These slides contain introduction to formulate a business plan,
its procedure contains Technical plan, Commercial Plan, Administrative Plan and Financial Plan.

1-1 Draft Business Management of Dhulabari, Gauradaha and Mangadh Water Supply and Sanitation
Commiittee: It describes business plan of Dhulabari, Gauradaha and Mangadh as example. It contains
executive summary of long term, medium term and short term plan. There is time bound business plan
in terms of service connections, financial performance, water demand, engineering plan, costumer's
service plan, water rate improvement plan and monitoring indicators. Detail business plan contains
Vision, mission, target, and plan to achieve targets.

2. Standard Operating procedures of Water Treatment O&M (Water Quality Management): This part
of appendix describes SOP for purification process management including maintenance. There is SOP for
water quality analysis including criteria, sampling, frequency, analysis, data management, and
information sharing.

3. Standard Operating procedures on O&M of Water Distribution facilities: This part of appendix
describes typical components of water supply facilities; causes of and correction to malfunctioning of
each component and checklist for their surveys. It also describes checklist for inspecting each
components.

There is guidance for planning, designing and O&M of facilities in case addition or extension of facilities
are required. Design guideline covers type of facilities, quantities, service hours, network system, and
design criteria for hydraulic analysis, pipe sizing and selection. There is process of pipe laying and
jointing.

3-1 Slide presentations for SOP: This part of appendix contains slide presentation for SOP for O&M of
distribution, SOP for planning of new distribution system, Process for making sockets manually and
problems found in distribution pipes.



4. Standard Operating procedures on Meter reading and Meter Calibration Control: This part of
appendix describes procedure of water meter maintenance, its type, precaution for installation, outline
for meter reading and responsibility of users committee and users.

It describes accuracy of water meter and equipment required for managements. It describes tolerance
limit, checking process, examination and out of order situations, instance and measures as well.

4-1 Slide presentation for Installation and calibration of water meter: There is slide presentation for
installation and calibration of water meters. It also contains slide presentation for water meter
calibration training conducted.
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% Management model simply sets ideal status of water

supply services in the future by WUSC called target

setting
% Designs the way to achieve such status called business

plan.

K/
0’0

WUSC can achieve target with strengthening sufficient

institutional and functional, and financial capability

K/ K/
0’0 0’0

that ideal status.

DWSS need to provide technical and financial support
WUSC can implement the business plan and achieve

Detemine ideal status of WUSC
that can be achieved and
contribute improving life
standard of the society.

Determine ideal status, for
sustaimble management of water

Target setting

supply system considering natior

policy local environment

Business Plan

Consider capacity at
facllity, organizational
and financial level

1

1

1

Budget

Annual plan

Project(s)

Business plan decide framework of budget, annual plan, project and spec|

al

al

tasks
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as

D =

Area Targets

Safe water: Quality of water meets Nepal standard.
WUSC has facility and capability for monitoring water quality
WUSC applies Water Safety Plan for continuous safety of water

Affordability |- Consumption per capita per day of user meets national standdrd.

: 85 litter per day per capita or 100 liter per day per capita Qr
more
WUSC follows water tariff guideline set by Water tariff Fixatipn
Committee
Water rate is fair enough for achieving cost recovery as well
affordable to poor people

Stability: WUSC provides water for 24 hours a day and 12 months a ye3
WUSC provides water with sufficient pressure in pipelines|
(Range from 5 to 20 meter)
Water facility has sufficient capability for providing water in al
sustainable way

Service Service coverage ratio meets with national standard

coverage Up to 90% of the service area by 2020

Organizatio Financial
nal Capabilty
Capability

Water Supply Facility
Capacity




Demand of
organization
al capability

IA

-Institutional demand
-Functional demand
-Demand on leadership,
negotiation and problem
solving skill
-Demand on business
transaction management
regarding speed timeliness,
accuracy and handling large
volume transaction

Organizational
capability

-Fine institutional set up
-Strengthening functional
capability, business process

standardization, training for skill

enhancement

-Strengthening leadership skill
-Computerization for improving
accuracy, speed and capability

for handling large, volume

business transaction as well as
business process standardizatiot

A

Water Deman

Capacity of fgcility

Service coverage
Population service
Consumption per capita

Water resources
Capacity of intake facility
Capacity of purification facility

per day Capacity of pipe networks Leakage an
NRW/UFW

d los$
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IA

Financial Demang

(Capital cost)

-Cost for fixed asset
-Cost of construction project
-Cost of vehicles

Financial capability

-Revenue from sales of
water and service
Water rate

Collection efficiency

(Operational cost) -Revenue from annua
lari q membership due
-Salaries and wages -Grant and subsidiary

-Pﬁwer' | -Deposit
-Chemica d mai -Accounting accuracy
-Repalr and maintenance -Loan if any
-Office management
-Financial cost, if any
: onitoring and Take
Planning fe Impleigg?tatlon EVAIUZION Necessa
(Check) y
Action

{
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Managment structures of WUSC consist of

three ayers:

Capacity Development: Management

+¢ Training on policy making/supervising

Management Committee
Policy making/supervision

for management committee member
+¢ Introductory training for new members

Staff Organization
(Operational team)

«» Training on strengthening operational
capdility

L 4

User
(Bendiciaries)

+» Awareness program including roles of
water supply for getting their
understanding and support

Standard Organization
WUSC structure for small to medium

| water supply system staff5-20

General Manage

=

L| Administrative
Clerk

Management angd Financial Technical
dmin-Division Division Division
|| Book keeper || Billing and || Pump
Postingclerk operator
|| Cashier || Bill collector | | Plumber
Property/Stock H Meter reader L Utility man
Keeper

L| Customer service
Clerk
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* Inditution, SOP, JDs
» Capability of managemellt

Institutional

b 4

Mental
Functional * Problem solving
« O&M. Demand * Motivation
WSP and M&E * Risk managemgn
« Capability * negotiation
o _(Canacity
Computerization
* Speedvolume and
capability

» ‘Standardization
Management Baseline Goals of thetarget WUSCs Means of Verification
Areas (Status at the | (Status what the Management Model
Detail Points tq beginning of | should be)
be Checked the Project)

1.1 0&M of Water Treatment Plant

al

h

Understanding

evaluation.

-Documentation -To keep all necessary documentatippKeeping status of manu
management including manual and SOP for O&M. and SOPs
-To revise the documents when necessary.
-Formats -To prepare formats with the consideration| eEquipment inspectiol
what to be analyzed and to be evaluated. |format prepared.
-To prepare equipment inspection format. | -Contents of record filled in
the operation format
-Treatment -To execute operation in accordance with fR€heck of understanding
process water quality and quantity and procgdseatment process

--Contents of record fille
in the operation format

=

il
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3.1 O&M of Water Treatment Plant
3.20&M of Water Distribution Facilities
3.3 Water Meter Calibration/Management
3.4 Emergency Countermeasures

3.5 Water Quality Management
3.6Billing and Collection

3.7 Customer Ledger Management

3.8 Claim Handling

3.9 Preparation of Annual Report

3.10 Preparation of Business Plan

3.11 Educational Campaign to Public
3.12 Monitoring & Evaluation

3.13 Accounting system

3.14 Monthly report

s+ keep watching achievement by monthly report
and anual report.

+Joint monitoring and evaluation to WUSC
regarding M&E performance indicators, target
and achievement is recommendable

“*Use Indicators for monitoring
%+ Set target for evaluations
“+*Make monitoring schedules

10/3/2013



SN | Performance Unit |Base ling 2016 2019 | 2022 202b
Indicators 2013
A |Technical
1 [Coverage %
2 |Population served Ng
3 |Production m3 /d
4 | Av consumption perfm3/m
connection
5 |Active connections No
6 |Unaccounted for %
Water(UFW)
7 |Non Revenue %
Water(NRW)
8 |No of pipe breaks No/Yr
/km
9 | Sample meting WQ %
standard
SN | Performance Unit |Base ling 2016 2019 | 2022 202b
Indicators 2013
10 Service hours hr/day
B Management
11 Number of Staff No
12 Number of No

connection per staff

10 | Collection efficienc %
Consumer complains No/m
Financial
11 | Revenue collectionRs/Yr
from operations
12 Expenditure for | Rs('0
operation 00/Yr
13 Cash balance Rs/Yr
14 | Operational cost Rs
m3

10/3/2013
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Monitoring performance indicator monthly with

Monthly data sheet Monthly data sheet
Monitéring and eyaluation Evaluating performance annually with Accumulated
monthly data sheet and analysis are mentioned on annual
l report

Annual report

‘ Assess performance when revise business plan.

Business plan shall revise when significant
@, change mayl/is happen, or end of target year

)

Revise of business pla

>

Purpoe of such conference are:

+ To shareproject operation and management
experiences among WUSCs

+¢+ To build the system of mutual support and
cooperation among WUSCs

 To learn from experiences and best practices of
others

10



Organzation of Conference: Conference committ
will be established within a region. The Chairpers
vice chairperson and secretary will be selected b}
participating WUSCs.

Members of the conference committee will compri

of:

-Chairperson and Secretary from WUSCs ,
- Regional Chief of RMSO

-Division Chiefs of WSSDOs ,

- Representative from DWSS

be
on,

Se

% The Water Supply Management Model requires various
docurrents for systematic operations of the water supply
system.

% Some documents will be provided by DWSS as model
some need to be developed by WUSC for their specific
process.

% Guideline, Business plan, Operational manual and SOH
the key documents.

% The WUSCs should utilize these documents in their
operation to ensure proper water supply management|

% Useful when DWSS plans to strengthen the organizati
capability of WUSC, especially to strengthen the functig
of WUSC with training.

T

and

PS are

bnal
N

10/3/2013
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Small and Medium-Sized Water Supply
Support Models
(Summary)

The Project for Capacity Development on Water Supply in Semi-urban Areas, nicknamed as
Water Supply Management Improvement Project (WASMIP), implemented in 20 water
supply utilities in Jhapa and Morang districts has produced two models for water supply
service improvement in semi-urban areas in Nepal. One is “Small and medium sized water
supply support model”, under which DWSS provides supports to WUSCs to perform service
improvement activities. The other is “Small and medium sized water supply management
model”, under which WUSCs operate and manage water supply systems to provide water
services to the citizens.

“Small and medium sized water supply support model” provides a guideline for
DWSS/WSSDO on how to support WUSCs for their organizational, technical and financial
capacity development required for sustained service. This support model is for supporting
and enhancing management capabilities of WUSCs. The main concept of support model is to
support WUSCs in technical and financial areas to implement business plan, to operate and
maintain WUSC'’s water facilities properly to realize the ideal status. Thus, it isvery essential
for WUSCs to prepare their own business plan and SOPs (Standard Operational Procedure)
for DWSS to be well acquainted of it. DWSS provides technical and financial support to
WUSCs on the basis of their business plans and SOPs (Standard Operational Procedures).
The supportive role of DWSS is very important on realizing the ideal status of WUSCs.
However, the support from DWSS depends on the business plan of WUSCs. WUSCs
themselves have to initiate the process analyzing their weakness and capacity and making an
improvement plan. DWSS technical team can suggest and propose their standard ideas and
information for strengthening organizational capability of targeted WUSCs. Every WUSC
will have their own management model and targets in line with key concept of management
model.

There are mainly four ways that DWSS can support WUSC called (1) Maintenance
Inspection Team (MIT), (2) Management Advisory Team (MAT), (3) Monitoring and
Evaluation Team (MET) and (4) Practical trainings. Objectives, roles and activities of the
teams are summarized in the table. MET and MAT generally supports for Business Plan and
Financial Records. MIT supports for SOPs and O& M records. Practical training is for overall
capacities under Management models of WUSC

Management and Support Model Page 1
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Support Model for
Water Supply Syemin
Semi Urban Area

Presented by:

2013

¢ JICA supported for Capacity Development ol
Wata Supply in Semi-urban Areas (WASMIP)

+ “Small and medium sized water supply
management model”, under which WUSCs
provide water supply services to citizens

+ Small and medium sized water supply support
model”, under which DWSS conducts
technical support for WUSCs

—




10/3/2013

% Management model simply sets ideal status of water
supply services in the future by WUSC called target
setting

% Designs the way to achieve such status called business

plan.

WUSC can achieve target with strengthening sufficient

institutional and functional, and financial capability

DWSS need to provide technical and financial support

WUSC can implement the business plan and achieve
that ideal status

K/
0.0

K/ K/
0’0 0.0

** “WUSC support model’ explanswhat DWSS can do
on the realization of WUSC’s dream through their business plans

+ “Maintenance Inspection Team (MIT)” explains
about support system to be arranged in WSSDOs for assisting
WUSCs on O&M of water supply systems.

+ “Management Advisory Team” highlights the
aspects of assistance to administrative management of WUSCs
through support system established in WSSDOs.

+«» “Monitoring and Evaluation” introduces ways for
monitoring and communication between WUSCs and DWSS.

\ >4




+*WUSC has sufficient functionality of policy making,
decision making and governance for its operation

+*WUSC has sufficient capacity for carrying out
sustained operational works for producing adequate
and safe water which is affordable to maxim number of
people in the service area.

+*WUSC has sufficient financial capacity to operate,
maintain and sustain water supply services for longer
period

**Users understand importance of good hygiene
practice and roles of water supply, and support activity

of WUSC.

.E Busingss p

4T Feaslsmsisimey
Support to WUSC:
1.Guide to optimize institutional system
2.Provide training to enhance knowledge of staff
3.Provide OJT to strengthen skills and knowledge of st:
4.Provide opportunity for sharing and exchange
information between water supply service providers

5.Provide financial assistance
6.Provide material support

10/3/2013



Support Area

Operational strategy

Regonsibilities/Frequency

1. Guide to set-up

institutional system registration of WUS

# Provide guidance éo develop statute
# Incentives for best performance of WU9

# Tie-up with VDC/DDC .
# Encourage to place right man at right pl

# # provide operational and maintenance
manual/guidelines

and

-In the beginning of project set
Bdp and ~then refreshmegnt
periodically

ace

T, Provide fraining
for capacity of sta

# Organize technical training for

[f maintenance workers, pump operators,
meter readers, plumber Organize trainin
on Water Safety Plan o

# Organize training on Sanitation

# Organize tralnlng on Computer, Electro
mechanical and Iumbln({) n

# Organize management fraining for WU
and managers

-Based on capaci
levelopment plan of WUSC

SC

1. Provide OJT 1o
ensure skills of
staffs

# Preconstruction training .

# Maintenance Workers fraining

#Plumbing training .

#Pump operator, meter reading, leak
detection training

# water quality testing and water safety p

# Treatment plant operator, disinfection
training o

# Management training

- Based on annual plan [of
DWSS

an

Operational strategy

Resposibilities/Frequency

Support Area

T. Provide an
opportunity for
information

exchange betwee
WwusC

# Exchange Visit for management commif
& staffs N

# publication and distribution of booklets,

n brochure and news letters

# liaison conference

#Establishment of websites

fee Based on annual plan of,
SS and

1. Provide financial
resources

# Provide financial Support and foan
arrangement for new project and
rehabilitation project .

# provide resources for maintenance and
capacity development based on need
performance

- Based on Business plan

T. Provide physical
facilities and
materials resource

# Provision of pipes, fittings, t0ols 1o WUS
# Computer, equipments

8 Lab equipments

# Guidelines and manuals

C Based_on business pign
and joint monitoring and
commitment on
conference

10/3/2013
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+ Document suggests DWSS for assisting WUSC based on their business
plan

% Confirm the need and eligibility of assistance.

% Align the need of assistance in their annual budget accordingly.

Business plan of
WUSC-A

Business plan of

WUSC-B
L. III] Budget of
Business plan of \WSSDO/DWSS
WIUSC-C

Business plan of
WUSC-D

—

Financial, physical and material assistance based jon
WUSC bugness plan

* Purpose of Maintenance Inspection Team(MIT) is to
enhame WUSC's capacity on solving problems
themselves on-site.

s MIT facilitates to have access to the experts on the repgir
and maintenance of the equipment and on the operation
of water supply and water treatment process.

C)
>~

“ MIT also helps to solve the problem unsolved due to la
of knowledge or awareness and enhance preventive
maintenance process.

% Effectiveness of MIT depends on evaluation indicators,
ease on maintenance support and sharing information.




+» Evaluating performance in terms of operation of
system, equipment and quality of water.

+* Provide environment to WUSCs to solve
problems on site.

+»» Encourage preventive maintenance
+* Observe maintenance records

¢ Provide easy maintenance support

Team composition

MIT is joint team of WSSDO staffs and WUSC’s
operators. Sometime DWSS staffs and external
resource persons as expert can be also included
for special purpose.

1. Team Leader — Engineer from WSSDO

2. Assistant team Leader — Sub-Engineer from
WSSDO

3. Member — On-site operator in charge of
corresponding WUSC

10/3/2013



Management Advisory

** Purpose of Management Advisory Team(MAT)
is to assist WUSCs on the management of water
supply system to ensure sustainable and safe
water at affordable cost to the maximum
people within their jurisdictions.

Management

Composition of Management Advisory Team

+¢* The Team shall be composed of three experts :
** management,

+»* technical and

+* financial areas.

+* The Team can be staff from DWSS and WSSDO
or outsourced under special provision.

10/3/2013
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Management Advisory

% The Chief of WSSDO or external can play rolgs
of maragement advisor.

“*Providing management advice (regarding numper
of connection, water rate improvement,
recruitment of staff, management efficiency,
training of staff, etc.),

“*Monitoring management performance of WUSCs
monthly

s*Evaluating management performance annually
with other team members and WUSC

“*Doing necessary arrangement on technical angd
financial support to WUS

Management Advisory

¢ An Engineers of WSSDO or external can play
roles of technical advisor.

¢ Providing technical advices (regarding, water
demand projection by WUSC, facility
improvement planning by WUSC,

¢ Advise on basic design of facilities, advise on
cost estimation of facility improvement
planning,

¢ Advise/training of WUSC staff for facility
operation and maintenance, and WSP

¢ Review implementation of business plan




Management

+** An Engineers or chief of WSSDO or external can
play role of financial advisor. Roles of Financial
advisor are:

*»*Providing financial advices to WUSCs regarding
water tariff setting, financial planning and financial
resources arrangement.

**Reviewing implementation of the business plan
with WUSC annually and providing advises on
update, if necessary

Management
Management DWSSS
Advisor (support)
team leader
WSSSDO
(support)
| Technical Advisor | ‘ Financial Advisor ‘

0

% Providing advises on management of WUSC upon their reque

+ Monitoring management performance of WUSC based on
trimester report submitted by WUSC

+ Conducting annual joint evaluation on implementation of

business plan.

0

t
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+¢+ Joint monitoring and evaluation to WUSC regarding M&E
performance indicators, target and achievement is recommenda

% Suggested performance indicator would be mentioned on secti
of M&E.

+ Based on the M&E, DWSS may recommends enforcement of
management capability or efficiency.

A |Technical Unit | Baseline| Target | Achieveme
nt

1 |Coverage %
2 |Population served No
3 |Production m?/d
4 | Av consumption per m3/m

connection
5 |Active connections No
6 |Unaccounted for %

Water(UFW)
7 |Non Revenue %

Water(NRW)
8 |No of pipe breaks No/Yn/

km
9 Sample meting WQ %
standard

gl:e.

10/3/2013
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SN | Performance Indicators Unit Base line Target | Achievemeg
2013 nt
10 Service hours hr/daj
B Management
11 Number of Staff No
12 | Number of connection per No
staff
10 Collection efficiency %
Consumer complains No/m
Financial
11 | Revenue collection from Rs/Yr
operations
12 | Expenditure for operatian Rs(‘000
1Yr)
13 Cash balance Rs/Yr
14 Operational cost RsA

10/3/2013
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Appendix to Support model

“Small and medium sized water supply support model” provides guideline for DWSS/WSSDO on how to
support WUSCs for their organizational, technical and financial capacity development required for
sustained service. This support model is for supporting and enhancing management capability of WUSCs.
The main concept of support model has been described in the main document. This is aid document
including model presentation and working formats. Working formats includes Function of Monitoring
Evaluation Team (MET), Management Advisory Team (MAT) and Maintenance Inspection Team (MIT). It
also provides working formats for inspection, maintenance and recordings.

Model Presentation: This part of appendices contains 21 slides which describe support model. Slides
contain introduction to model; model structures and expected capacity of users committee. It presents
six support areas and strategy. There is presentation on Maintenance Inspection Team (MIT),
Management Advisory Team (MAT) and Monitoring Evaluation Team (MET) and their purpose, structure
and tasks.

Maintenance Inspection Team (MIT)

Function of Maintenance Inspection Team (MIT): This contains structures, document and proposed
work flow for maintenance records.

Evaluation sheet: This sheet contains breakdown of evaluation like water quality, water distribution,
water meter, mechanical and electrical equipment etc. This provides space for recording issues,
comments, measures and teams.

1) Maintenance Inspection sheet (water quality): This sheet provides inspection checklist for various
aspects of water quality management. Checklist includes SOP, Operational records, analysis of materials
and parameters, etc. Sheet includes checklist, check, situation, causes and countermeasures.

2) Maintenance Inspection (water distribution and water meter): This sheet provides inspection
checklist for various parts of distribution and water meters. Sheet includes checklist, check, situation,
causes and countermeasures.

3) Maintenance Inspection sheet (mechanical& electrical): Maintenance inspection sheet provides
checklist for inspection of various parts of the system including mechanical& electrical. Sheet includes
checklist, check, situation, causes and countermeasures.

3-1 Preventive maintenance record for mechanical equipment: This sheet provides status of various
operational and maintenance parameters of various mechanical equipment.

3-2 Preventive maintenance record for electrical equipment: This sheet provides specification and
current status of various parameters of various electrical equipment.

Management Advisory Team (MAT)

Function of Management Advisory Team (MAT): This sheet includes structure, scope, roles of team
members and content.

Annual Plan for MAT activity: This sheet includes annual plan of key MAT members for Jhapa and
Morang as an example.

Monthly Record: This sheet provides model format for plan, for target indicators for a year.
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Abbreviation and Definition
CAD:  Computer Aided Design (computer software for drawing engineering chart)

DWSS: Department of Water Supply and Sewerage

ERP: Enterprise Resources Planning, total package software covers almost all functions in

company
HRD:  Human Resources Development
HRM:  Human Resources Management

LWUA: Local Water Utility Association (government agency for supporting rural water supply in
Philippines)

M&E: Monitoring and Evaluation

MIS: Management Information System, system to collect and edit necessary management data

and information
NRW: Non-revenue Water
O&M: Operation and Maintenance
OJT: On the Job Training
PCM:  Project Cycle Management, methodology for manage planning cycle
PDCA: Plan, Do, Check and Act, methodology of manage planning cycle
PDM:  Project Design Matrix, summary of plan

QC: Quality Control, techniques and activity for improving quality of works with team work

method developed in Japan and sometimes called Kaizen.

SAP: System Application and Products One of Major IT Company produces ERP (Enterprise

Resource Planning) package, and brand name of their products.
SOP: Standard Operation Procedure (sort of engineering manual)

TOC: Theory of Constraint, (methodology of finding and solving bottleneck of business flow for

improving efficiency and effectiveness)
TQC:  Total Quality Control (advanced quality controlling method developed in Japan)
WD: Water District, municipal level public company for supply water in Philippines and USA
WHO: World Health Organization
WSSDO: Water Supply and Sanitation Division/Sub-Division Office
WUSC: Water Users and Sanitation Committee
UFW:  Unaccounted for water

USA:  United States of America
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Introduction

The Project for Capacity Development on Water Supply in Semi-urban Areas, nicknamed as Water
Supply Management Improvement Project (WASMIP) and implemented in 20 water supply utilities in
Jhapa and Morang districts, developed two models for water supply service improvement in
Semi-urban Areas in Nepal. One is “Small and medium sized water supply management model”,
under which WUSCs operate and manage water supply systems to provide water services to the
citizens. The other is “Small and medium sized water supply support model”, under which DWSS
provides supports to WUSCs to perform service improvement activities. These two models are
developed based on experience gained while strengthening technical, managerial and financial
capacities of the three WUSCs by JICA Experts team and other seventeen WUSCs by DWSS through
WSSDOs with the support of JICA Experts team in Jhapa and Morang districts. These two models
will be introduced in other WUSCs all over the country. In the context of these models, "Small and
medium sized water supply "

operated by a local WUSC with less than 20 staff.
“Small and medium sized water supply support model” provides a guideline for DWSS/WSSDO

means a water supply system with less than 3000 connections and

on how to support WUSCs for their organizational, technical and financial capacity development
required for sustained service. This support model is for supporting and enhancing management
capabilities of WUSCs. The main concept of support model is to support WUSCs in technical and
financial areas to implement business plan for realizing the ideal status. Thus, it is very essential for
WUSCs to prepare their business plan, and for DWSS to be well acquainted of it. DWSS provides

technical and financial supports to WUSCs on the basis of their business plans.

This document comprises of four chapters: Model Description, Concept of Maintenance Inspection
Team (MIT), Concept of Management Advisory Team (MAT) and Monitoring and Evaluation (M&E).
Chapter 1: “WUSC support model” explains what DWSS can do on the realization of WUSCs'
dream through their business plans.

Chapter 2: “Maintenance Inspection Team (MIT)” explains about support system to be arranged in
WSSDOs for assisting WUSCs on O&M of water supply systems.

Chapter 3: “Management Advisory Team™ highlights the aspects of assistance to administrative
management of WUSCs through support system established in WSSDOs.

Chapter 4: “Monitoring and Evaluation” introduces ways for monitoring and communication

between WUSCs and DWSS.
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Chapter1: WUSC support model

The Support Model highlights the methods of support to WUSCs that DWSS needs to endeavor to
realize ideal status of WUSC with the use of Water Supply Management Model.

As described in Water Supply Management Model, WUSC will attain ideal status when:

- It has sufficient functionality for policy making, decision making and governance of its operation

- It has sufficient capacity for carrying out sustained operational works for producing adequate and
safe water which is affordable to maximum number of people in the service area.

- It has sufficient financial capacity to operate, maintain and sustain water supply services for
longer period

- Users understand the importance of good hygiene practice and roles of water supply, and support
the activity of WUSC.

For achieving such status, the supportive role of

Businegs pla
DWSS is very important. At first, WUSCs themselves ‘Q Iﬁ ‘
has to initiate the process analyzing their weakness and i

To-Be after considering reality

capacity and making an as improvement plan, as the And management environment

support from DWSS depends on the business plan of | support to WUsC:
the WUSC. DWSS technical team can suggest and | | .40 (o optimize institutional system
propose their standard ideas and information for | 2.Provide training to enhance knowledge of

. .. e staff
strengthening organizational capability of targeted |; p -1 1o strengthen skills and knowledge
WUSCs. of staff

4. Provide opportunity for sharing and exchange

Based on the management model, DWSS may information between water supply service

suggest on setting the targets in their business plans providers
5. Provide financial assistance

considering how to realize such targets while |, .. o support

contemplating the standard also. When the targets set

in the business plan are achieved, organizational L 7. Provide material support .
Figure 1.1: WUSC Support Model

capability of the WUSC is assumed to be strengthened.

Capacity of WUSC is judged in terms of achieving

revenue production target, water quality target, customer satisfaction target, management efficiency
target, and financial target. Qualitative indicators such as motivation of staff, attitudes of staff and
leadership of manager can also be used for the judgment of capacity improvement. DWSS needs to
develop standard of service for uniformity and quality.

Engineering standards may be mentioned in SOPs. However, there are some other standards too
which also may be the target for improvement. DWSS should have national standards regarding the

indicators of customer service, management efficiency and financial stability.
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Customer services

- Coverage ratio: This should be based on national water policy, normally more than 50% and
ideally more than 75%.

- Consumption per capita per day: This should be based on national water policy, normally
recommended more than 80 liters per capita per day.

- Service hour: This should be continuous for 24 hour or for maximum number of hours as far as
possible.

Management efficiency

- NRW: This should be based on national water policy, normally it should be less than 25%

- Collection efficiency: Normally it should be more than 95%

- Connection per staff: Normally more than 150 connections for a total of 1,000 to 2,000
connections and more than 200 for over 2,000 connections. However, this number should be
based on available facility, location and work load.

Financial stability indicators

- Balance: Expenditure should be less than revenue and balance should be sufficient to meet future
need.

- Water tariff meets financial requirement and users' expectations.

DWSS may support WUSC:s in six ways as mentioned in the Figure 1.1.

(1) Guide to optimize institutional System
Assistance for institutional build up may be provided through basic theory of organization, sample of
institutional system and advices for optimization of their institutional set up.
However, more important thing is guiding WUSCs for mobilizing institutional system effectively to
their governance and management. For example, performance appraisal system would be useful tools

to motivating their staff.

In addition, it is necessary to provide management advisory services regarding engineering issues
(such as population projection, water demand projection, cost estimation etc.), management issues
(such as customer services, water rate setting, HRM, HRD, administrative services, bookkeeping and
accounting), and financial issues (such as financial planning and arrangement of financial resources

for capital investment)

(2) Provide training for capacity building of WUSC staff
DWSS can provide training to introduce new technology and to enhance knowledge, or for renewing
skill of WUSC's staff. The guideline recommends for developing standard training, training materials
and SOPs for such training to WUSC personnel and their staff . DWSS through CHRDU can organize
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such type of training.

(3) Provide OJT: On the Job Training
OJT is most powerful tool to enforce and ensure functional skills of WUSC's staff . Expert of DWSS
could visit WUSCs and provide guidance to their activity based on SOPs they are practicing.

(4) Provide opportunity for sharing and exchange information among
WUSCs

DWSS should organize exchange visits for WUSCs for exposing them with and to other water supply

systems within and beyond the region. Joint training or open training for WUSCs conducted through

WSSDOs may provide an opportunity to assist on their socialization activity.

(5) Provide financial assistance

There is a normal practice to provide financial assistance to WUSCs for extension and rehabilitation
of the system. Though it is not clear whether such financial assistance considers the business plan and
financial capability of WUSC or not. It has been observed that one WUSC has been succeeded to get
financial or physical support while another WUSC has not been able to get such a chance. It has also
been observed that the WUSCs having sufficient financial capability to bear full cost recovery have
become successful in getting financial assistance from DWSS for additional capital investment. While
providing financial assistance to WUSCs, their financial capability should be considered, however,
provision of financial assistance should be based on the concrete business plan and should be
provided within stipulated terms and conditions.

There might be two kinds of financial assistance: 1) financial assistance to capital investment of
WUSCs in order to rehabilitate existing physical facility, to extend of pipeline or to construct
additional new facility, and 2) financial assistance to their operation of business, especially at initial
stage for formulation and starting of the business. It has been observed that DWSS is providing such
financial assistances in many of such cases. However, it would have been better to set a financial
mechanism with the provision of interest zero loan or low interest loan. In order to reduce the burden
of DWSS and to improve financial independency of WUSCs, this guideline recommends introducing
full cost recovery concept graduallyy. DWSS should provide financial assistance too, but only

considering the financial capability of the WUSC:s, especially their business plan.

(6) Provide Physical and material assistance
Physical assistance means providing water supply facility materials to produce and distribute safe
water free of cost. At present, DWSS is providing grants for physical facility of water supply systems
and also providing chemicals for purification of water free of charge. This guideline suggests to

provide such grants based on financial capability and the business plan of WUSCs. There may be
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some difficulties on acquiring chemicals, however, WUSCs should also incur at least some costs of

the chemicals

if they are capable. Table 1-1 shows operational strategy for supporting WUSC by

DWSS
Table 1-1 Operational Strategy in each Support Area to WUSCs
Support Area Operational strategy Responsibilities/Frequency
1. Guide to set-up # Provide guidance to develop statute and
institutional system registration of WUSC - In the beginning of a

# Incentives for best performance of WUSC

project set up and then

ensure skills of
staffs

# Maintenance Workers training

#Plumbing training

#Pump operator, meter reading, leak detection training
# water quality testing and water safety plan

# Treatment plant operator, disinfection training

# Management training

# Tie-up with VDC/DDC refreshment
# Encourage to place right staff at right place periodically
# # provide operational and maintenance
manual/guidelines
2. Provide training for | # Organize technical training for maintenance
capacity of staff workers, pump operators, meter readers, plumber
Organize training on Water Safety Plan - Based on capacity
# Organize training on Sanitation development plan of
# Organize training on Computer, Electro-mechanical WUuSC
and Plumbing
# Organize management training for WUSC and
managers
3. Provide OJT to # Preconstruction training - Based on annual plan

of DWSS

Provide an
opportunity for
information
exchange among
WUSCs

# Exchange visit for management committee & staffs

# Publication and distribution of booklets, brochure
and news letters

# Liaison conference

#Establishment of websites

- Based on annual plan
of DWSS

facilities and
materials resources

# Computer, equipment
# Lab equipment
# Guidelines and manuals

5. Provide financial # Provide financial support and loan arrangement for - Based on Business plan
resources new project and rehabilitation project
# provide resources for maintenance and capacity
development based on need performance
6. Provide physical # Provision of pipes, fittings, tools to WUSC - Based on business plan

and joint monitoring
and commitment on

conference

Support Model
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Each and every WSSDOs must collect =

Business plan of
business plan of WUSCs seeking assistance | wusc-a

through them. WSSDOs further confirm the

Business plan of

need and eligibility of assistance and align L WUSC-B
. . . = |[ Budget of

the need of assistance in their annual budget Business plan of WSSDO/DWSS
accordingly. In order to secure the budget | WUSC-C
and avoid difficulties in providing adequate | Business planof

. . . WUSC-D
financial and physical assistance to WUSCs, ~
WSSDO may ask WUSCs for postponement Financial, = physical and — material

. . . . assistance based on WUSC's business
on their capital investment or for adjustment plan

in their business plan for aligning with the

budget ef available to WSSDO. Figure 1.2: Concept to Support WUSC
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Chapter 2: Maintenance Inspection Team

Purpose of Maintenance Inspection Team (MIT) is to enhance WUSC's capacity on solving problems
themselves on-site It also helps to build up a bond and to extend cooperation among authorities to
provide better water supply services. MIT facilitates to have an access to the experts on the repair and
maintenance of the equipment and on the operation of water supply and water treatment process. MIT
also helps to solve the problem unsolved due to lack of knowledge or awareness and enhance
preventive maintenance process. The effectiveness of MIT depends on the evaluation indicators, ease

on maintenance support and sharing of information.

Function of the Team & Attainment of Target
Evaluate performance in terms of operation of system, operation of equipment and quality of
water. Provide environment to WUSCs to solve problems on-site.
Encourage preventive maintenance
Observe maintenance records

Provide easy maintenance support

Team composition

MIT is a joint team of WSSDO staff and WUSC's operators. The composition of the team shall be as
follows:

1. Team Leader — Engineer from WSSDO

2. Assistant team Leader — Sub-Engineer from WSSDO

3. Member - On-site operator in charge of corresponding WUSC

Sometimes, DWSS staff and/or external resource persons can also be included in the team as experts

for specific purpose.

Time schedule

MIT shall carry out inspection regularly in every three month during intensive support period and then
twice a year in normal period. The team shall submit evaluation report to WSSDO and to WUSC with
feedback for necessary improvement. Common issues shall be addressed in annual workshops

organized in the region in which WUSCs needs to shall also present their annual reports.

Sample of Inspection Sheet is shown in the next page.
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Chapter 3: Management Advisory Team

Purpose of Management Advisory Team (MAT) is to assist WUSCs on the management of water
supply system to ensure sustainable and safe water at affordable cost to the maximum people within
their jurisdiction. On the request of WUSCs, MAT advises them on setting and revising targets and

provides suggestions on attaining those targets.

Composition of Management Advisory Team:

— The Team shall be composed of three experts with one from management, one from technical
and one from financial areas.

— The Team member can be either staff from DWSS and WSSDO or outsourced under special

provision.

Roles and responsibilities of team members:
(1)Management advisor
The Chief of WSSDO or an external can play the roles of management advisor. The roles of

Management Advisor are:

Providing management advices to WUSC regarding number of connection, water rate

improvement, recruitment of staff, management efficiency, and training of staff, etc.

Monitoring management performance of WUSCs monthly

Evaluating management performance annually with other team members and WUSC
- Doing necessary arrangement on technical and financial support to WUSC
(2) Technical advisor
An Engineers of WSSDO or an external can play the roles of technical advisor. The roles of
Technical Advisor are:

- Providing technical advices to WUSC regarding water demand projection, facility
improvement planning, basic design of facilities, cost estimation of facility improvement
planning, training for staff for facility operation and maintenance and water quality control

- Arranging technical training course for WUSC's staff

- Monitoring implementation of the technical plan of the business plan regarding projection of
water demand, preparation of technical project, progress of construction and evaluation of
technical project

- Reviewing implementation of the technical plan of the business plan with WUSC annually,
and provide advises on update, if necessary

- (3) Financial advisor

An Engineers or Chief of WSSDO or an external can play the role of financial advisor. The

roles of Financial advisor are:

- Providing financial advices to WUSC regarding €after tariff setting, financial planning and
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financial resources arrangement

- Monitoring implementation of the financial plan of the business plan regarding revenue and
expenditure, progress of financial arrangement annually with WUSC

- Reviewing implementation of the financial plan of the business plan with WUSC annually

and providing advises on update, if necessary

Management Advisor
DWSSS
team leader
(support)
WSSSDO
(support)
Technical Advisor Financial Advisor

The core activity of the team includes:
- Providing advices on management of WUSC upon their request
- Monitoring management performance of WUSC based on trimester report submitted by
WUSC them
- Conducting annual joint evaluation together with WUSC on the implementation of business

plan.
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Chapter 4: Monitoring and Evaluation

Objective of Monitoring and Evaluation Team (MET) is to reconfirm target and monitoring indicators
and to keep watching achievement through monthly and annual reports. Joint monitoring and
evaluation of WUSCs regarding M&E performance indicators, targets and achievement are
recommendable. Based on the M&E, DWSS may recommend or enforce for the improvement of
management capability or efficiency. Monitoring Evaluation Team (MET) comprises of representative
of DWSS, RMSO, WSSDO and concerned staff of WUSC.

Table below shows sample of key performance indicator for monitoring and evaluation. The joint

monitoring team evaluates current achievement against targets and come out with area of

improvements.
SN | Performance Indicators Unit Baseline Target of | Achievement
2013 Current of  Current
year year
A | Technical
1 | Coverage %
2 | Population served No.
3 | Production m’/d
4 | Av consumption per connection m’/m
5 | Active connections No
6 | Unaccounted for Water(UFW) %
7 | Non Revenue Water(NRW) %
8 | No of pipe breaks No./yr/km
9 | Sample meting WQ standard %
10 | Service hours hr/day
B | Management
1 | Number of Staff No.
2 Number of connection per staff No.
3 | Collection efficiency %
4 | Consumer complains No./m
C | Financial
1 | Revenue collection from operations Rs/year
2 | Expenditure for operation Rs('000/yr)
3 | Cash balance Rs/yr

Support Model
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4 | Operational cost

Rs/cm

Monitoring and evaluation schedule:

It is recommended to conduct monitoring every month and evaluation once a year. WUSCs can update

target as well as key performance indicators themselves. DWSS also can advise to update target and

key performance indicators for accelerating implementation or to adjust change of management

environment based on the result of monthly monitoring. It is also recommended to schedule annual

joint evaluation meeting by both WUSCs and DWSS together.

Evaluation simply confirms the

level of achievement of the target

Monthly data sheet

and aptness of key performance
indicators. If WUSC has not been
able to achieve the target, MET

|

Moniluation

Annual report

may find reasons and may
recommend for necessary
improvements or solve the

problems.

The typical tips which can be

Revise of business plar

used for evaluation are given on

Monitoring erformance
indicator monthly with Monthly
data sheet

Evaluating performance annually
with Accumulated monthly data
sheet and analysis are mentioned on
annual report

Assess performance when revise
business plan. Business plan shall
revise when significant change may/is
happen, or end of target year

the following Table.

SN | Evaluation points

Result

1 Achievement to previous plan

- Construction, Connection, Water consumption, Water quality

2 Improvement of efficiency target

User complaints response rate

- Water quality, NRW, connection per staff, collection efficiency,

3 Judgment

- Efficiency of implementation, Effectiveness of implementation
to long term goal, Impact to improvement and demands,

relevance with other plans, policy and programs, sustainability of

results

4 Issues and problems
- Issues and problems solved, Issues and problems still not
solved, Emerged new issues and problems

5 Lesson learned
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- Insight and lessons learned for feedback to next phase planning

WUSCs must be committed to achieve the target. They must conduct monitoring regularly and judge

the achievement based on the key performance indicators. DWSS should also motivate WUSCs

through awarding best practices during annual conference.

Annex: Roles of Supporting Teams

Support Model
Items Monitoring Management Maintenance Practical Training
Evaluation Team Advisory Team Inspection Team
(MET) (MAT) (MIT)
Responsible DWSS, ERSMO, | WSSDOs, WUSCs WSSDOs, WUSCs DWSS, WSSDOs,
Organization WSSDOs WUSCs
Objectives ¢ Evaluate technical ¢ Provide advice on e Provide advice on e Organize
and management the business the operation and training based
capacity of WUSCs management maintenance on the needs
(O&M) of water identified by
supply facilities MET, MAT and
Ensure compliance MIT
on the regular
routine work of the
facilities
Roles e Evaluate technical e Provide assistance Provide guidance e Provide training
and administrative in the formulation for record keeping on O&M based
management capacity of & business plan of O&M on the Standard
of WUSCs and their e Check Provide guidance Operational
. . for carrying out Procedures
staff implementation o .
facility inspection (SOPs)
¢ Collect key status of the . . -
. and preventive e Provide training
Performance business plan maintenance on the
Indicators (PIs) o Reflect MIT’s Provide guidance preventive
recommendations on water quality maintenance
for facility management e Provide
improvements on Evaluate existing assistance in the
the business plan facilities formulation of
e Provide instruction Provide . business plan
on the preparation recommendations e Provide
of @ monthly on the guidance on the
reports including ;mplrlo.vement of improvements
management Salfalrletltel’fe of SOPs to suit
indicators information with cach W USC's
condition
MAT
Activities e Site visit for Site  Visit  for + Site Visit for the | « Practical
monitoring of Business Planning Facility Inspection Training (at
(Frequency) operation and (1 time/year) (4 times/year) least 1

management

e Joint M&E
Conference (1
time/year)

e Evaluation Report (1
time/year)

* Activity Report
(1 time/year)

Activity Report (4
times/year)

O&M Monitoring
Workshop (1
time/year)

time/year and as
needed)
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SOP (Standard Operation Procedure) of WTP O/M (Water Quality Management)

1. Water Quality Management
Water Quality Management consists of Water Quality Analysis and quantitative purification
process control.

2. Contents of SOP

In 2010 five copies of Nepali version of Operation of Water Treatment Plant and Maintenance
Manuals (O/M manual) for Mangadah, Gauradaha and Dhulabari WUSC were distributed at each 3
WUSC. (Appendix 1, 2 ad 3)
Basically, O/M shall be conducted by the manuals above.

Therefore, this SOP of Water Quality Management is prepared by gathering and the summarizing the
materials used for the set of trainings for 3 (three years) at DWSS Central Laboratory, 2 WSSDO
(Morang and Jhapa) and 3USCs (Mangadh, Gauradaha and Dhulabari).supplementary as the key
points of water quality managemenitcluding design and evaluation of the Water Purification Plant

shall be added here.

This SOP shall include the followings;

A. SOP for Water Purification Process Management
A-1  Water treatment process and equipment/facilities which consist of process
1. Coagulation-sedimentation-rapid filtration.
(1) Alum dosing rate
(2) Rapid Mixing Basin and Flocculation Basin with gentle mixing
(3) Sedimentation Basin
(4) Rapid Filter
2. Iron Removal Plant with Manganese Sand
3. Slow Sand Filtration System
A-2  Maintenance of the equipment/facilities
A-3  Flow management
A-4  Record Formats for Water Quality Management
A-5 Trouble shooting: Refer to manual of each equipment

SOP for Water Quality Analysis
1 Purpose of water quality analysis

2 Water quality criteria
-3 Sampling

4 Frequency of water quality analysis
B-5 Water quality analysis methods
B-6 Data management
B-7 Disclosure of information
B-8 Closing

And these items are not independent from view point of process control/quantitative process control
or quantitative operation which based on current quantity and quality.



Influent and
Effluent Quality —~| Record, '"pUtI

management

a

Direction Feed
v

Mechanical and

Electrical . . Data /Asset
Operation » NP Management

management

A

A

Daily/Regular

Inspection and Record, Input
Preventive i

Maintenance

Figure-1 Concept of Quantitative Operation
A. SOP for Water Purification Process Management

A-1  Water treatment process and equipment/facilities which consist of process
Thereare some water treatment processes.

1. Coagulation-sedimentation-rapid filtration.

Figure 2: Conceptual figure of drinking water purification plant

This process is used for the raw water with relatively high turbidity.

At first small particle is coagulated by adding coagulant like alum to form floc and most of
flocculated particles are removed at sedimentation tank. The rest small particles are removed by
rapid filter.

The ley points of this process are;



(1)  Alum doing rate P (mg/L).
P=2x{6 +2x (T3}
T: Turbidity (NTU)

(Example 1)
Turbidity = 360 NTU,
P=2 x{6 +2 X (360}'%} = 2 x (6+2x60)= 250mg/L = 250 g/m

(Remarks)

® Turbidity can be measured by digital turbidity meter at DWSS Central Laboratory.
® Lots of alum feeding rate cause pH drop. To compensate. sodium carbon&l®Ns
used inproportion to alum doing rate x 0.48

® Jar test is used to determine the most appropriate alum dosing rate with the conclusive
considerations of particle sinking velocity, supernatant and filtrate quality, generated

sludge volume, supernatant filtration velocity, etc. If necessary ask DWSS Central
Laboratory.

® Regular backwash of filter is necessary. In general back wash velocity filter is 30 -36
m/hour and 18-20 m/hour for sand and anthracite, respectively.

(2) Rapid Mixing Basin and Flocculation Basin with gentle mixing
® Retention time of flocculation basin: 20 -40 minutes
® Flocculation

- Mixer type: 15 -80 cm/second of peripheral speed
- Vertical baffled channel type: 15-30 cm/second of average velocity

® G and GT value

GT is an indicator to form good flocks and calculated by mixing gradient (or mixing
intensity G value ) x retention time. Optimum G and Gt for flocculation are 30 to 60
(1/s) and 23,000 -210,000, respectively. .

G = (ph)*?
Where;

P: Power consumption per water volume
w:  Viscosity of water

® In flocculation basin, G and Gt values are 30 to 60 (1/s) ahtb1DF, respectively, in
flocculation basin, Maximum and minimum required unit shaft power per treatment
volume per sec (P/Q) are 6.0 and 0.3 (kWier)

(EX&ITI ] le 2) Coagulant

T Alkali
(@) Rapid mixing basin , ][

(General Conditions)

Necessary shaft power: 2. 5 (kWH(gec)

Reterion time of rapid mixing basin: 1 to 2 minutes

o
[
° Mixing velocity: more than 1.5 (m/s)
o

The shape of rapid mixing basin: Square

Voltex type Rapid mixing basin



rectangular close to square

° Effective depth of the basin: Close to edge length

(Design condition)

o Treated water volume: 50,000 {idtay)
o Efficiency of reduction gear: 85 %
° Retention time of basin: 1 minute
°

Water temperature: 20 °C

(Answer)

° Necessary basin volume =50,00C0giay)/1,440 (minutes/day) x 1minute = 34.7m
®  Dimersion of basin = 3.5%i x 3.5nt x 3 nf'-effective depth = 36.8 !

®  Necessayr shaft power = 50,000(Huay)/ 86,400 (sec/day) x 2%8® (kw/m'/sec)

=1.47(kW)
) Motor output= 1.45/0.85 = 1.7 kwruse 22 kW
® G=(p"”
Where;

P: Power consumption per water volume = 2.2 x 0.85+(ky/S’ x 10°)/36.8 (nT)
w1 €P) = 10°(kg/m/s) at 20 °C

1 kW= J/s = kg- m%/s® x10°

® G=[ (22x0.85x168/(36.8 x 10°) ] ¥%=225 (1/s), For rapid mixing, optimum G is more
than DO (1/s).

® G;= 225 x 36.8x 86,400/50,000 = 1.43 X4Z(Q

(b)  Flocculation Basin
(Example 3).
(Design condition)
®  Q=50,000 (rYday)
Numbe of basins: 2
Install 2 (two numbers) of vertical stirring blade in each basin
Retention time: 30 minutes

Efficiency of decelerator and transmission, 0.9 and 0.8, respectively

Water temperature: 20 °C

(Answer)
° Necessary volume of unit basin = 50,000 x 30/(2 x1,440) = 520 (m



Dimension of the unit basin: 18 (MW x 9 (m)L x 3.5 (m)H = 56%) (m

Necessay unit shaft power = 50,000ffday) x 6.0 (kW/r¥sec)/(2x2x
86,40(sec/day)) = 0.87 (kW)

Required unit motor output= 0.87/(0.9x 0.8) = 1.21 (kWL.5 (kW)

Unit retention time = 567/50000/1440 = 980 seconds

G=1[ (1.5x0.9x0.8x10(567 x 10°) 1 Y%= 44 (1/s)

Gt =44 x 980 = 4.3 x 10(-)

(b) Voltex type

| |-

NN
u|

JJ

(c) vertical baffled channel

Type of Flocculator

(3) Sedmentation Basin
The key point of design and evaluation of sedimentation basin are the folowings.

Average velocity

Surface area load



Surface water load: ¢=Q/A

Y Inflow Q, Velocity u, water depthgh
= ! / Sinking area A, Width of pond B, Length of pond L

Vo Clear Vo =hy/L/u Q =B*hg*u A=B*L

he water
VO:Q/ A

Removarate :100 %

A

(1) Sinking velocity of particle V =y

v Clear Removal rate :V/Y
water
hq

Carry
over

A
Yy

(2) Sinking velocity of particle YW,

Remaoal rate :100 %
Clear

hg
water

(3) Sinking velocity of particle ¥V,

o To improve the performance of sedimentation basin
- Increase of surface area loading : by inclining plate, two story sedimentation
- Increase sinking velocity of flock : high rate sedimentation
- Decrease inflow Q

° Surface water load is recommended 5 to 10 mm/min and 15 to 30 mm/min for plain
without chemicals and chemical sedimentation with chemicals, respectively for
rectangle sedimentation basin. However, particle sinking velocity with chemical

should be checked by jar test.



®  Average velocity u is recommended less than 0.3 m/min.

(Example 4).
(Design condition)
®  Q=4,200 (MVday)
®  Width: 10 (m), Length: 40 (m), Effective water depth (H): 3.5 (m)

(Answer)
®  Q=4,200 (MVday) = 175 (mYhour) = 2.92 (fimin)
) Retenion time = 10 (m) x40 (m) x 3.5 (m)/175 thour) = 8 (hours)
®  Averace velocity = 2.92 (rfimin)/(10 (m) x3.5 (m)) = 0.0835 (m/min) = 8.35 (cm/min)
° Surface area loading = 4,200 {fday)/(10(m) x40 (m)) = 10.5 (m/day) = 7.3 (mm/min)

(Example 5).
(Design condition)
° Particle sinking velocity = 20 mm/min by Jar test with alum and polymer

®  Q=4,200 (MVday) = 175 (mYhour) = 2.92 (fimin)
° Retenton time = 3.0 hour Guideline 3 to 5 hours)
° Factor from jar test to design of surface area loading: 0.6
° Length: Width = 5:1 (Guideline 3:1 to 8:1)
(Answer)

° Surface area loading = 20 x 0.6 (mm/min) = 12 (mm/min) = 0.012 (m/min)
®  Surface area = 2.92 #min)/0.012 (m/min) = 243 (fr
®  Effective depth (m) = 175 (¥hour) x3.0 (hour) /243 (fh= 2.2 m (Guideline 3 to 4 m)
—2.5m
Width =7 m, Length =35 m
Average velocity = 2.92 (¥min)/7 (m)/2.5 (m) = 0.17 (m/min) (Guideline less than
0.4 mmin)
®  Actual retention time = 243 @nx 2.5 (m)/175 (hour) = 3.5 hours
A H
[

\J{ Rectangular Sedimentation

T

Baffle wall

i P m_ Shudge collectar
= 2 —— %
l! I y Shedge drabm pt \
ﬁ 7




+Er’: j—jl\-_/ Sludge

() Double deck clarifier

= Inclined plates ——

L3

Sludge Bafle

(b) Inclined plate clarifier

(Example 5).Sludge generation

Q = 4,200 (MYday) = 175 (riYhour) = 2.92 (rfYmin)
Inflow SS= 100 mg/L (Including SS from alum)
SS removal rate at sedimentation = 85 %

° Sludge concentration = 2.5 %
(Answer)

®  SS generation = 4,200 {fday) x 100 (g/m) x 0.85/1000 (kg/g)/1000 (ton/kg) = 0.357
ton/day = 0.357 x 100/2.5 = 14.3 (iday)

(4) Rapid Filter
Key points of rapid filter are the followings.

) Effective size, Uniformity coefficient, Harmonic mean size of media
° Filtration velocity

° Optimum backwash velocity and timing of backwash



Backwash outlet

trough Surface washing

equipment
(Rotor type)

Vent Manhole
Inlet -
and A
drain - :
Inspection
{ manhole
Media
Filtered water
collection pipe
e Manhole
N R — - to take out
" Media supporting material media
Filtered water Filtered water i % I
room box Filtrate coﬂFction pipe

Filtrate and backwash inlet

Gravity sand filter Pressurized Rapid Filter
Acceptable filtration resistance =
h =
/ g
£ 1.5¢ g
:
E l.ﬂ'— Filtration resitance ..2.[] g
T i
£ Ty  Acceptable mrbidity
0.5 =1.0
Filtrate turbidity _//
-‘_ T T -.
h’l‘o' 1 1 L 1 { !
24 in - 48

Filtrate duration (hour)



o Effective size, Uniformity coefficient, Harmonic mean size of media

100

g0}

. 80; /
_ 70} ,

60 E
50
401
30/
90}
10|-----&

I

Passing rate (%o

1 * ] ]
0 02040608 1 2 3

== Particle size (mm)

Effective size (kg): 10 % of passing rate = 0.48 mm

60 %of passing rate (&) = 0.90 mm

Uniformity coefficient = E¢/E;o = 0.90/0.48= 1.88 (not suitable for rapid sand filter:
Guidelne : less than 1.7, Slow sand filter: less than 2.0)

1.5
_ _F
1.4 -

i e
1.3 i

1.1 %

Y V V

Harmonic mean
size/Effective diameter

] n :‘i“lill.JL
171.21.31.41.51.61.7

Uniformity coefficient

(Example 6) Minimum depth of media
(Answer)
» In case of uniformity coefficient = 1.5, Harmonic mean size/effective diameter = 1.35

» If effective size = 0.52 mm (Guideline 0.45- 0.7 mm)
» Harmonic mean size = 1.35 x 0.52 = 0.70 mm ,Use it for theoretical calculation)
L/D > 800

Where;

L: Media depth (m)
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D: Harmonic mean size of the media (m)
L>0.70 x 800 = 560 mm (Guideline: 600 to 700 mm)

® Filtration velocity = Q (n¥day/A (nf-filter area)
> Filtration velocity of rapid filtration: 120 — 150 (m/day), in general. It is possible to

adopt the velocity of 400 (m/day) in two-layer filtration.
> Unit filtration area: 150 (fffilter) considering backwash

° Optimum backwash velocity

(Example 6) Minimum depth of media

(Conditions)

®  \Water temperature: 20C

®  Density of sand: 2,63ky/m°
(Answe)

®  Density and viscosity of water at 20 are 1,000 kg/thand 10 (kg/m/s)
° Most appropriate back wash velocity: u
U = {41225 X bs-p)°glpr u} " x D

Where;
W:  Sinking velocity of unit particle (m/s)
ps.  Density of media (kg/f) = 2,630
pe.  Density of water (kg/) = 1,000
Gravitational acceleration = 9.8 (MJs
W Viscosity of water at 20°C = 10° (kg/m/s)

.U =0.10 (m/s)
° u= /10 (m/s) = 0.10/10 = 0.01 (m/s) = 0.6 (m/min) = 36 (m/hour)
u: Most appropriate backwash velocity (m/s) for sand

° Most appropriate backwash velocity of anthragites 1,550 (kg/r)
By sdving with the same procedure, u = 0.005 (m/s) = 0.3 (m/s) = 18 (m/hour)

(Example 7) Timing of backwash from by SS caught on the surface of filter media

Inflow = 4,200 ni/day

SSinet (outlet from sedimentation tank) = 15 mg/L
Effluent SS = 2 (mg/L)

Filtration velocity = 120 (m/day) = 5 (m/hour)
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(Answer)
®  Filter area = 4,200 (fday)/120 (m/day) = 35 (f

® Removel SS = 4,200 (ftday) x (15-2) (g/)/1000 (kg/g) = 54.6 (kg-SS/day)
®  Limit SSload = 1.0 kg-SSAw 1.0 (kg-SS/M) x 35 (nf) = 35 (kg-SS)
° Timing of backwash time = 35(kg-SS)/54.6 (kg-SS/day) x 24 (hour/day) = 15.4 (hour)

2. Iron Removal Plant with Manganese Sand

The following conceptual flow sheet shows the purification process to remove iron and manganese
at Mangadh and Gauradaha WUSC.

Backwash waste

‘ ‘ 2 x Clear
1x 2 x Media water Elevated

Aeration IFMSI T Filter T ) tank
1 Tank 1 reservoir
- i [EH
1 L. === -
-l - a-de
e c "} | +7 7 Chiorination >
N ompressor : \ - dosing equipment _, /
e I — -
- e e— s e— s e— s FMﬁ b — o —
Legend
FM1 Inflow volume to aeration tank
FM2 Adr flow wolutne for ozidation of ferrous
FM3 Inflow volume to media flter
Fh4 Chlorine dosing flow for chlorination
FM3 Chlorine dosing flow for disinfection
FMé Baclowash flow volume
FGL Inlet pressure of aeration tank
FG2 Ciutlet pressure of aeration tank
PG3 Inlet pressure of media filter
PG4 Ciutlet pressure of media filter

Figure 3: Conceptual Flow Sheet of Iron Removal Process (Mangadh and Gauradaha)

(1) Explanation of Iron Removal Process:

1) Iron in deep ground water exists in the form of the ferrou"(Fsoluble. It can't be
removal by conventional water purification process which basically consists of
liquid-solid separation.

2) Soluble ferrous changes to solid ferric hydrate (Fe Dbl oxidation. Compressor or
chlorine is used for oxidation that’s why there are two lines in the flow-sheet. (Figure -2)

3) After the oxidation, solid ferric hydrate (Fe (QH)s removed by dual media filter;
anthraite and manganese green sand. (Media filter- Iron removal tank) Almost oxidized
iron is removed by anthracite layer.

Remained soluble ferrous iron and manganese are removed by manganese sand.

(2) Key points of Operation of iron removal plant
1) Air supply
Usually air is used to oxidize ferrous iron.

Necessary air volume is calculated as below. Packed media is to increase oxygen transfer rate.
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Figure 5: Structure of Iron Removal Filter

(Example 8: Calculation of necessary air supply)
(Conditions)



A. Without media

1) Influent flow 1,100  ri{day
2) Inletiron concentration 8 mg/L
8 g/m3
3) Inflow total iron: 1) x 2) 8,800 g/day
4) Unit required oxygen to oxidize iron 0.6 g-oxygen/g-iron

5) Necessary oxygen: 3) x 4)

5,280 g-oxygen/day
5.28 kg-oxygen/day

Necessary air (Ffday) = Necessary oxygen (kg-oxygen/day) x 3.8Kgioxygen) x 100/

n: Oxygen transfer rate into water

%

6) Assumingy (without media) 2 % (less than 5 %)
7) Estimation of necessary air: 5) x 3.6 x 100/6) 950 *day
8) Opewtion time 24 hours/day
1,440 minutes/day
9) 7)*1000/8) 660 L/minute
B. With media: 1) — 5) and 8) same as above
10) Assumingn (With media) 6 % (5 — 15 %)
11) Estimation of necessary air: 5) x 3.6 x 100/10) 317 day
12) 11)-1000/8) 220 L/min

® Air flow should be in accordance with necessary air flow estimated like above.

®  Adjustnecessary air flow by needle valve amounted on air compressor and air reducer
valve
° Open and close the valve slowly.

Some time will be necessary to get the designated air flow volume.

° Check aeration tank if there is water leakage from the top of aeration tank.

2) Manganese green sand

Manganese greensand is used as the filter media. It is capable of removing remained ferrous iron,
manganese which is hard to be oxidized by aeration at neutral pH, and hydrogen sulfide from
water through oxidation and filtration.

Manganese and soluble iron are oxidized and precipitated by contact with higher oxides of
manganese on the greensand granules. The hydrogen sulfide is eliminated by oxidation to sulfate
and an insoluble precipitate.

Greensand is considered sufficient for normal regeneration. It is advisable to vigorously backwash
and to re-generate the bed with a weak potassium permanganate in solution, when it is placed in
service and before the oxidation capacity of it totally is exhausted.

Chlorine feeding is favorable for life extension.

To operate the bed after its oxidation capacity is exhausted may reduce its service life.

When properly cared for and regularly backwashed, the green sand filter performance will last for
many years.

However, generally, 5 % of manganese green sand is supplemented every year to supplement
manganese green sand lost by backwashing and replaced all every five 5 years.
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When oxidation capacity of it totally is exhausted, effluent iron concentration increases.
To corfirm, refer to “How to check residual ferrous iron” in page 16.

General specifications of manganese greensand

1) Capacity:
> Iron alone--550 gr/th
> Iron and Manganese--400 grim
> Hydrogen Sulfide - 175 gr/fh
2) Condtions for operation:
» RawWaterpH- 6.2 -8.38
> Maximum Practical Limit of Iron (Fé) or Manganese (Mri? : In Raw Water - 15
mg/L.
» Maximum Practical Limit of Hydrogen Sulfide ¢B) - 5 mg/L

® In case of insufficient oxidation to change ferrous iron to ferric hydroxide to be removed
by Anthracite layer, ferrous iron is removed by manganese sand which will result in
frequent backwash and deterioration of the function of manganese sand.

® Insufficient oxidation comes from low oxygen transfer rate when packed media volume
in aeration tank is reduced because the media is used to keep high oxygen transfer rate
with sufficient retention time to anthracite layer.

® In case of reduction of oxygen transfer rate by air, chlorine is used to use anthracite layer
more effectively and reduce load to manganese sand.

3) Filtration velocity and backwash velocity (Refer to Record Format: Appendix 1)
® Filtration velocity: 5 to 6 m/hour/filter
® Backwash velocity: around 20 m/hour

4) Timing of Backwash
® Allowable differential pressure (App. Maximum 0.07MPa)
® Totalfiltration time (maximum 24 hrs.)
® Filtrate water treated quality; more than 0.3 mg/L as total Fe or more than 5 NTU as
Turbidity, others)
® By estimation as Example 9

(Example 9: Estimation of backwash frequency

(Conditions)
1) Influent flow 650 mYday
2) Inlet ferrous iron concentration 8 mg/L
8 g/m
3) Outlet of ferrous iron 6 g/
4) Inflow ferric hydroxide: 1) x 3) 3,900 g/day
3.9 kg/day
5) Unit SS generation by changing solid ferric hydroxide from soluble ferrous iron
1.9 g-SS/ferrous iron
6) SS generation by oxidation: 4) x 5) 7.5 kg-SS/day
7) Limit unit SS capture capacity by anthracite 1.0 kg-SSinthracite
8) Dimension of anthracite layer: ¢2.3 mH x 0.8 mH
9) Unit area of anthracite layer: 2.3 x 2.3 x 0.785 415 2 m
10) Numdber of filter 2
11) Total area of anthracite layer: 9) x10) 8.3 Zm
12) Limit SS load to anthracite layer: 11) x 7) 8.3 kg-SS
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13)

14)
15)

16)
17)
18)

19)
20)

Back wash timing: 12)/6)

Remained ferrous iron: 2)-6)

Loadto manganese sand: 1) x 14)

Dimension of manganese green sand layer:
Volume of manganese green sand layer: 11) x 0.6

1.1 day

2 g/m
1,300 g/day
1.3 kg/day
¢2.3 mH x 0.6 mH
498 * m

Unit capacity of manganese green sand to remove iron and manganese

Limit capacity of manganese greensand: 18) x 17)

Badwash timing: 19)/15)

400 g/m
0.4 kg/m®
1.99 kg-iron
15 day

In this situation, 1 to 2 times of backwash is necessary every day.

(Reference-1) How to check residual ferrous iron

1) Take 1 cup of sample (almost 200 mL) of effluent of iron removal tank
2) Add a few drops of 1 % chlorine solution, stir and confirm free chlorine concentration.

3)

(Feel the smell of chlorine)

Take 100 mL of the mixed sample 2) to 100 mL of glass tube and compare color with
pure or mineral water (Use R.O membrane mineral water in market)

If you can recognize the yellow color clearly, it means effluent ferrous iron concentration
is more than 0.3 mg/L. (Img/L ferrous iron and manganese are almost equivalent to 50

and 100 mg/L, respectively.)

(Reference-2) How to make dilute color standard solution

Color standard solution 1,000
mg/L

A 4

10 mL into 100 mL messy
flask , Mess-up with membrand
fitered distiled water and
shaking well

A

2mL, 5mL, 10 mL, 15 mL, 20
mL into 100 mL messy flask,
Mess-up with membrane
fitered distiled water, put
stooper and shaking well

(Key points of operation)

________________ -
rlo mg-color/100 mL = 0.1 mg—=
Lcolor/mL 1

1 0.2mg/100 mL = 2mglL, 5 !
1 mg/L, 10 mg/L, 15 mg/L, 20 1
I mg/L 1
1 1

]

Keep water flow meters clean. When they are polluted by iron, clean them with weak
organic acid such as vinegar or lemon water after cleaning with brush.

Don't open valves related to backwashing quickly to avoid flowing out anthracite.
Continue backwashing until backwash water becomes clear.

Try to run the plant continuously.

backwashing and stop.

If you want to stop the plant, implement regular
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> Iron is used as a coagulant to make small particles bigger. Once deposition of ferric
hydroxide starts on the surface of filter media, the deposited ferric hydroxide
coagulates each other and finally coagulates filter media as the result of its bridge
effect.

» Coagulation or bridge effect prefers to slow filtration or stop of operation. To avoid this
problem, try to run the plant continuously by adjusting the valve before aeration tank to
reduce stop operation time and implement regular backwashing. This also contributes
longer retention time in aeration tank, by which ferric hydroxide is easily caught at
anthracite layer.

(3) Chlorine dosing rate
® Chlorine dosing rate should be determined by analyzing free residual chlorine
concentration at the tap to secure more than 0.2 mg-free residual chlorine (FRC)/L.

(Note)
® FRC concentration is recommended 0.2- 0.4 mg/L. It is said and confirmed in many
countries that fecal coliform is not detected under the condition of more than 0.2 mg/L
of FRC.
® Chlorine dosing rate (mg/L) = 0.56 x fEp(Ferrous iron) + 1.3 x [Mn] (Manganese)
+ 7.7 X [NHz] (Ammonia) + 0. 5

(Example 10) Calculation of required chlorine dosing rate)

(Conditions)
1) Inflow 1,000  n¥day
2) Opewtion hours 24 hours
3) Ferrousiron 1 mg/L
4) Manganese 0.5 mg/L
5) NH; 0.24 mg/L
6) Chlorine solution 1 wiv %
7) Effective chlorine 30 %
(Answer)
8) Chlorine dosing rate=0.56 x3) + 1.3x4)+7.7x5)+05 3.6 mg/L
9) Required chlorine (g/hour): 1)/2 x 6) 150 g/hour
10) Effective chlorine: 7)/100 x 6) 0.3 wiv %
3 o/L
11) Required chlorine (L/hour): 9)/10) 50 L/hour

(Pay attention to chlorine solution handling).
Chlorine has toxicity. Chlorine exposure causes serious damage to body, in particular, eyes.
To avoid the accident, the followings should be paid to attention to;

® Install water washing pipe line in chlorine dosing room
- By by-passing the existing water introduction line to bleach dissolving tank. to wash
body, in particularly, eye, in case of chlorine exposure
- Atleast, always put two bucketful waters near in the chlorine room.
® In handling chlorine, work together with another worker.
® \Wear eyeglasses, rubber gloves, mask and hat with brim.
® Don’'t wash eyes with polluted hands polluted by chlorine.

3. Slow Sand Filtration System
Purffication process of Dhulabari WUSC is a slow sand filtration system.
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(1) Featrres of Slow Sand Filter

Slow filtration rate: need large area

Biological treatment processes rather than physical filtration

Possibé to remove soluble substances such as manganese, iron, ammonium nitrogen, etc.
Very low disinfectant levels thereby reducing chlorine dosing rate

Slow sand filter is not backwashed; it is maintained by having the top layer of sand scraped
off when flow is eventually obstructed by biological growth.

Table 1 shows the features of Slow Sand Filter and Rapid Sand Filter.

Dry season: 1,000 fiday Maximum: 4,553 n#/day

Intake
(spring)

\ Manula Valve
EM Air Valve
P Waterflow meter

Pump
Within plant area

Figure 6: Conceptual Flow Sheet of Slow Sand Filter (Dhulabari)

Figure 7: Structure of Slow Sand Filter

In general, slow sand filtration system consists of plain sedimentation and rough filter before slow
sand filter to keep 30 NTU of turbidity before slow sand filter, to avoid high turbidity, in particularly
during flood season.
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(2) The key points of operation of each facility

1) Selection of facility
® Manage flow control and maintain balance depending on water demand and available
amount of water from intake by;
- controlling valves,
- checking and monitoring flow meter and water level at sedimentation basin and

overflow weir
® Follow O/M manual for typical selection mode to meet seasonal operation

2) Receiving well
® Clean bucket strainer when water flow decreases with overflow from receiving well
® Control the inlet valve when water flow rate increases

3) Plain Sedimentation Basin
® Design mean velocity is less than 0.3 m/min, in Dhulabari 0.17 m/min
® Design of surface area load and mean velocity shall be followed by Example 4. (In
design of Dhulabari, retention time: 2hours, Surface area load: 36 m/day = 25

mm/min )

To design surface area load shall be decided by settling test by using 1,000 mL Messzylinder.

Ask the Central Laboratory to measure sinking velocity.
Once getting the velocity, design surface area load and dimensions, following Example 5.

(Key points of daily operation of Plain Sedimentation Basin)
® Floating scum shall clean regularly
® |n case growing of water bloom, discharge water and clean
® |f drainage pipe chocked, clean the pipe with lot of water and pump out all the water
then clean the bottom
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Table 1: Features of Rapid and Slow Sand Filter

4) Rough filter

Design mean water filtration rate is 36 m/day (1.5m / hour, in case of 24 hours/day
operation) (Refer to Appendix -1: Record Formats)

If this rough filter is used in slower rate, then water bloom (green algae) will grow and

it will choke the surface of sand layer and it is difficult to remove this type of algae. So

the filter rate of this rough filter should maintain the design filter rate by adjusting the

number of operation. The rest of rough filter shall be used by turn.

Backwash of rough filter
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@  When to back wash
- Once3 ~ 4 days (24 hour operation)
- Water level reach to high water level
- Abnormal chocking, settlement of dirt, and algae, aqua habitats
- Outlet water quality is more than 10 NTU as turbidity
@  Backwash condition
» 7~25 nilminute for 4~7 minutes every 2~4 days
» If the backwash water quantity is more than specified value, the filter media
can push out to the trough.
» Continue until clean water at trough is observed (Turbidity is less than 10
NTU)

(Remarks) Backwash of Rough filten

5)

Make sure back wash water volume at trough weir is even. If water is coming only
from some surface then check the under drain strainer and its gravel and replace or
repair as required.

When backwash water is not clean, then make sure to open basin drain valve to clean
up under the drain chamber

When backwash is not successful, check the filter media under drain or wash again.

If filter media chocked, water level will rise then open the drain valve to maintain
water level

After backwash, feed water slowly to the normal water flow level. Check for even or
uneven in level at inlet weir water

Slow sand filter

An effective slow sand filter may remain in service for many weeks or even months if
the pre-treatment is well designed and produces water with a very low available
nutrient level which physical methods of treatment rarely achieve.

Very low nutrient levels allow water to be safely sent through distribution system with
very low disinfectant levels thereby reducing consumer irritation over offensive levels
of chlorine and chlorine by-products.

Slow sand filters are not backwashed; they are maintained by having the top layer of
sand scraped off when flow is eventually obstructed by biological growth.

It is natural to generate algae on the surface of slow sand filter because its purification
principal is a biological treatment. To prove this, pH showed increase after slow sand
filter due to algae generation.

Generated algae supplies oxygen to the sand layer to keep aerobic bacteria in the sand
layer, which contributes the performance of slow sand filtration, however excess algae
accumulated on the surface hinders the function because it decays and discharge
soluble nutrients and turns sand layer anaerobic. Therefore, excess algae shall be
removed by net, although complete removal is a little bit difficult because the size of
algae itself is less than Tru

Filtration velocity of slow sand filter is designed less than 5 m/day. Too small filtration
velocity will promote algae growth. In this case, number of filters shall be reduced to
meet the design value.

The most important key points of slow sand filter operation are the followings.

@ Restoring of slow sand filter

» Before backfilling of water, make sure that the water level rise slowly up to 200
mm above the sand layer surface by using filtered water through common valve to
connect the next filter tank by up-flow with the flow of 2.0 m/day.

@ Then fill the water from inlet valve by down-flow at about 3.0 m/day.
@ Timing of sand scraping
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Sand layer shall be scrapped when the following things happen.

Treaed water quality become difficult to meet the Nepal standard.
Water level in the chamber increases by increasing resistance of filter
Uneven level of sand (break through) is seen.

Accumulation of dirt layer or algae-growing is seen.

Abnormal condition in sand filter is seen.

YVVVYVY

Although depending on water quality, scraping sand layer will be conducted every 3
months or as required.

@ How to scrap and maintain the quality of sand filter: Refer to Appendix-2: O/M manual
of Dhulabari WTP

Figure-8: Example of Sand Scraping Works in Japan

® Washirg filter sand: Refer to O/M manual of Dhulabari
» Washing filter sand should be performed as soon as possible after filter sand
scrapped off is transferred to filter sand storage house before it becomes dry.
» Continue washing filter sand until it is clean, check if the turbidity of washed
water below 10~30 NTU.
» Washed filter sand is transferred to storage yard.
® To start again normal slow sand filter operation
»  Start filtration at 1.0 m /day and shall reach to full operation of 5.0m/day in one
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month time. It may require 7-10 days to become the filter effective for bacteria

free.
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Figure -9: Sand Washer Facility (Dhulabari WUSC)

A-2 Maintenance of the equipment/facilities

Main equipment/facilities are the following. Inspections and operation should be implemented
followed by Mechanical and Electrical Record Formats. The key points of daily operation and
inspections are the followings.

(1) Lifting pump

Pressure

Abnormal sounds by listening to the sound
Different vibration by touching

Motor temperature by touching

Oil by observing oil gauge

Abnormal smell/odor

(2) Compressor

Abnormal sounds by listening to the sound

Different vibration by touching

Motor temperature by touching

Abnormal smell/odor

Safety valve operation by pulling it (Don’t approach your eyes just above the safety valve)
Operation of compressor: stop and start pressure

Water drain by opening drain valve until moisture can’t be seen

Belt conditions by pushing and touching when stopping

(3) Generator

Lubricant level (Mobil)
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Oil level by observing oil gauge (Diesel)
Leakaye of oil

Abnormal smell/odor

Sound and vibration

Oil filter

Battery indicator

Water temperature indicator

Water level

Flow management: Raw, treated water and backwash flow, distribution, etc., : Refer to
Appendix -1 : Record Formats (Appendix 1-1)

Record Formats for Water Quality Management:

Record formats were prepared for evaluation of the process operation and for the bases of
management, referring to the formats in O/M manual and the ones having prepared in 3
WUSCs. (Mangadh, Gauradaha and Dhulabari WUSC).

Refer to (Appendix-1: Record formats
Trouble shooting: Refer to manual of each equipment

In the case where you are forced to distribute the water beyond the regulation, notice the
users with the reasons.
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B. SOP for Water Quality Analysis

B-1 Pupose of water quality analysis
The purpose of water quality analysis is to confirm whether the supplied water quality is
within the Nepali regulations and safe to the people or not.
Therefore, water quality analysis is the most important thing in daily works.
Water quality analysis is the fundamental thing, not only to confirm above, but also to
design and evaluation of the purification plant.

B-2  Water quality criteria: Refer to Appendix-3: Meanings of Drinking Water Quality Standard.

B-3 Sampling: Raw water, final treated water, the tap and in and outlet of each plant facility,
when necessary: Refer to Appendix -1: Water Quality Analysis Record in Record Formats (Appendix
1-12)

(Remark) How to take sample
1) Take sample into a appropriate bottle. Before using it, confirm if there is abnormal smell.
If you feel abnormal smell, don’t use the bottle.
2) Take sample by replacement the sample five times. Continue to open the sampling cock.

B-4 Frequency of water quality analysis: Daily or defined in SOP at each WUSC

Table-2: Example of sampling point and water quality parameters to be analyzed at site

WUSC -Sampllng point
Raw water Final treated water The tap
Gauradaha, Mangadh pH, Turbidity, Color, Totall pH, Turbidity, Color, Total| Color, Free residual chlorine,
iron, (Coliforms) iron, Free residual chloring, (Coliforms)
(Coliforms)
Dhulabari pH, Turbidity, Color,| pH, Turbidity, Color, Freg Color, Free residual chlorine,
(Coliforms) residual chlorine, (Coliforms)| (Coliforms)

Coliforms shall be checked timely by simple detection Kit.
At least FRC (Free Residual Chlorine at the tap should be checked every day.

(Reference-3) : How to estimate FRC without chlorine test kit.
1) Take tap water, following the procedure Remarks of B-3
2) Take 10 mL of sample in a 50 mL PE cup, scale every 5ml, (Ask DWSS Central
Laboratory)
3) Add 1 pack of DPD-F-1(Reagent to react FRC) and stir
4) Within 1 minute, if you can recognize clear pink color, it shows that FRC concentration is
more than 0.2 mg/L.

At least, purchase DPD-F-1 because FRC is the most concern to the health. When FRC
concentration is more than 0.2 mg/L, you don't need to worry about the existence of total
coliforms.

B-5 Water guality analysis methods: Simple analysis kits
How to use of simple analysis kits: Refer to Appendix 4
All or necessary parameters shall be checked regularly by accredited laboratories.
Appendix-5 is a list of supplied simple analysis kits, glassware, regents, standard
solutions, etc. When necessary, contact the person, below.

Mr, Rajan Bista, Managing Director of Everest Trading Center
Tel: 4783416, Fax: 4787734.
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B-6 Data managementReferto Appendix-1; Record Formats

B-7 Disclosure of information: Compile and analyze and in yearly report with satisfactory in
comparison with water quality criteria

B-8 Closing

In general, simple water quality analysis kits are not reliable enough because they are simple but not
official methods. Therefore, the correlation with official method is necessary for traceability.

The water quality analysis kits JICA provided are confirmed the accuracy at DWSS Central
Laboratory for two years.

When you want to use another test kits, use them after accuracy confirmation with official analysis
method. Ask the accuracy confirmation to DWSS Central Laboratory.
Without confirmation, don’t use and believe the results.

Remind that the analysis accuracy is the most fundamental thing in water quality management.
It is strongly required that DWSS Central Laboratory always seeks for analysis accuracy.

JICA Expert trained the staff from the Central Laboratory and from Regional Laboratories for three

years, focusing on how to keep analysis accuracy and gave the certificates of trainers.
We believe that they can keep seeking for analysis accuracy with the team of the trainers.
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(WTPO/M) Appendix-7 Meanings of Drinking Water Quality Standard, August 2010,

by JICAExpert on O&M on Water Treatment Plant/Water Quality Management

Class Parameter | Symbol Unit Maximum Level in environment? Health Risk Typical background of the
concentration regulation
limit in Nepal
Turbidity - NTU 5 (10) - - Consideration of rust in wate
pipe clogging
Unpleasant
pH - - 6.5 - 8.5* - Strong acid and alkali: effect o
mucous membrane
Weak  acid and alkali
deterioration of taste
Physical Color - TCU 5 (15) - - Almost colorless by naked eye
Unpleasant
Total TDS Mg/L 1,000 - - Pipe corrosion or scale
Dissolved
Solids
Electricity EC uem/S 1,500 - - Pipe corrosion or scale
Conductivity Assumption of TDS, in naturg
water TDS = 0.6 - 0.7 X EC
Iron Fe mg/L 0.3(3) Ground water:~1.5 mg/L Although iron is an essentigl- The limit of color trouble to
Air: 0.9 - 16pug/m® element, necessary for laundry and abnormal taste.
River waer: 0.67 mg/L sustaining life. Over 0.3 mg-Fe/L: shows
Rain water: 0.23 mg/L Lack of iron causes anemia. yellow to brown -red. 0.5 to 1.0
Sea water: 0.01 mg/L Too much intake causes high mg-Fe/L praluces metally taste
Chemical Edible brown algae: 0.55 mg/g blood concentrations of iron

Corbicula: 0.1 mg/g

Eel: 0.09 mg/g

York of an egg: 0.046 mg/g
Spinach: 0.037 mg/g

damage cells in the heart, liver
and elsewhere, which can cause

serious problems, including

long-term organ damage and

even death.




Class Parameter | Symbol Unit Maximum Level in environment? Health Risk Typical background of the
concentration regulation
limit in Nepal
Manganese Mn mg/L 0.2 Soil: 200 - 3,000 mg/kg Essential element for the- To prevent black water
Sea water: 1.7 - 5,09/L metabolism of carbohydrate and
River water: 8 - 18Qg/L fat, synthesis of protein.
Air (Rural): 0.01 - 0.05:g/m® Daily required is 5.5 - 10.4 mg
Air (polluted city): 0.2 - 1.Qug/m® for an adult.
Meat and fish: 0.01 -0.03 mg/100g Acute: weariness, poor appetite,
Vegetdle, fruit, serial: 0.1 - 0.6 mg/100d headache, arthritis, encephalitis
Beans: 2.8 mg/100g Chronic: Central nervous
damage, similar to Parkinson's
Disease, unconsciousness
Arsenic As mg/L 0.05 Earth crust: 1.8 mg/kg Thickening and discoloration gf - Total intake amount, lethal dea
Chemical Ambient: 0.02 -0.11 mg/rﬁ the skin; stomach pain, nausea, amount with safety factors

Soil: 01 - 40 mg/kg

Rain water: 0.55 - 2.(g/L

Sea water: 0.15 - 5@/L

River water: 0.9 - 1.3g/L
Vegetable: 0.01 - 0.13 mg/kg
Beef: 0.01 - 0.10 mg/kg

Fish and shell: 1.5 - 17.5 mg/kg
Seaweed: 25 - 40 mg/kg

Hair : 0.02 - 0.7 mg/kg

Nail: 0.04 - 1.4 mg/kg

Urine: 0.03 - 0.Jug/L

vomiting; diarrhea, numbness
hands and feet, partial paralys
blindness
Inorganic arsenic
the risk of lung
cancer, bladder
cancer, kidney
prostate cancer.

can increa
cancer, sKi
cancer, livg
cancer, ar

Referred to WHO's tentativi
guideline.

U




Class Parameter | Symbol Unit Maximum Level in environment? Health Risk Typical background of the
concentration regulation
limit in Nepal
Cadmium Cd mg/L 0.003 Ambient: 0.0 03 - 0.053 1 g/m Breathing high levels of - Absorption rate of cadmium
Soil:  0.15 - 2 mg/kg cadmium severely damages the from drinking water is 2 - 5 %.
Rain water: 0.05ug/L lungs and can cause death. There is no proof that drinking
Sea water: 0.05 - 0.4ig/L Eating food or drinking water  two litters of water with theg
River water: 0.02 - 0.ihg/L with very high levels severely  concentration of less than 0.01
Hot spring water: 0.01 - 2,5g/kg irritates the stomach, leading o mg-Cd/L affects on discharge of
Rice: 0.09 mg/kg vomiting and diarrhea. urine.
Wheat: 0.05 mg/kg Long-term exposure to lower
Fruit: 0.01 mg/kg levels of cadmium in air, food,
Chemical or water leads to a buildup of
cadmium in the kidneys and
possible kidney disease.
Cyanide CN mg/L 0.07 Not exist in natural water and- Short-term: Rapid breathing,- A quantitative limit of an old test

environment.

tremors and other neurologica
effects at levels above 02
mg-CN/L
Long-term: weight loss, thyroid
effects, nerve damage at level jof
0.2 mg-CN/L

procedure
WHO limit: 0.1 mg/L




Class Parameter | Symbol Unit Maximum Level in environment? Health Risk Typical background of the
concentration regulation
limit in Nepal
Fluoride F mg/L 0.5-15* Rain water: ~0.6 mg/L, Spots on doth and Skelton - 95 % of persons who drin

Sea water: 1.3 - 1.4 mg/L, disorder that causes difficulty of  water of over 3 mg/L-F suffer
River water: 0.1 - 0.2 mg/L, walking by long-term intake from tooth spot.
Well: less than 1mg/L 15 % of persons who drink
Food: less than 1mg/kg, water of 1 mg/L-F suffer fron
Fish and shell: 10 to 300 mg/kg, tooth spot.
Tea leaves: 50 - 1,000 mg/kg And none the case is seen for
Ground water: 1.4 mg/L in granite arga the persons who drink water of
1.9 mg/L in hot spring less than 0.8 mg-F/L.
Tooth paste: less than 1mg/kg
Earth crust: 300 mg/kg
Ambient: 0.5 - 3 ng/th

Chemical Lead Pb mg/L 0.01 Ambient: 0.0 001 -0.001 . g/m?® Loss of appetite, - In the case where the level of Pb
Soil:  2- 200 mg/kg Nausea, vomiting, stomach in drinking water is less than
Rain water: 4Qug/L cramps, constipation, 0.05 mg/L, Pb level in blood
Sea water: 0.08g/L Difficulty in sleeping, fatigue, does not exceed 0.1 mg/L that
River and lake water: 0.001 - 0.01 mg/LL moodiness, does not affect the health of
Brown rice: 78 - 85ug/kg Headache, children and infants.
Polished rice: 14 - 28g/kg Joint or muscle aches,
Beef: 96 - 118.g/kg Anemia, and decreased sexual
Tuna: 167 -28@/kg drive.
Sardine : 8 -12vkg Severe damage to the
Strawberry: 151 - 18gg/kg blood-forming, nervous
Burdock: 190 - 197ug/kg urinary, and  reproductive
Pumpkin: 291-328g/kg systems.

Ammonia NH mg/L 1.5 - - To reduce chlorination

A




Class Parameter | Symbol Unit Maximum Level in environment? Health Risk Typical background of the
concentration regulation
limit in Nepal
Chloride Cl mg/L 250 Surface water: - several dozens mg/L Necessary for metabolism. Drinking water with over 200
Earth crust: 130 mg/kg Average daily intake for adult: 6  mg-Cl/l has an abnormal taste
Seawater: 28,000 mg/L as NaCl - 12 g/day
Food: 0.36 mg/g Over 4,000 mg-Cl/L of water is
harmful to the patient having
heart and kidney disease.
Continuous intake water of over
2,500 mg-NaCl/l is said tg
cause high blood pressure.
Sulphate S mg/L 250 - Lots of intake will cause| - Drinking water with over 600
dehydration mg-SQJ/L cause diarrhea.
Nitrate NO;™ mg/L 50 Surface water: 0.5 - 2 mg-NOI/L, NOs-N is transformed to N&N There is no case of infan
0.001 - 0.0Img-NG,-N/L in the dgestive system. children suffering from blue
Chemical Shallow vell: NOs-N level is higher thanp - The nitrite forms baby wunder less than 1
those in arface water or deep well dye methemoglobin, which lacks  mg-NOs-N/L.
to permeation of domestic wastewater the oxygen-carrying ability o
and industrial wastewater hemoglobin for the infants legs
Vegetables and fruit: 200 - 2,500 than six months of age, ip

mg-N/kg

particular, which causes death

by choke or an aftereffect of th
central nervous system (Blu
baby).
A possibility exists that nitrate

@ O

can react with amines or amides

in the body to form nitrosaming
which is known to causg
“cancer.”




Class Parameter | Symbol Unit Maximum Level in environment? Health Risk Typical background of the
concentration regulation
limit in Nepal
Copper Cu mg/L 1 Earth crust: 2 - 100 mg/kg Copper is an essential mineralfto The limit is determined froni
Soil: 2 - 100 mg/kg the health. viewpoints of color trouble tg
Natural water: 0.2 - 30g/L About 2 mg/day for an adult is laundry and water suppl
Vegetable, wheat, dairy products, meat: necessary. system.
less than 0.01 mg/kg Fatal cases are generally 2 mg-Cu/L causes unpleasa
terminated by convulsions, taste.
palsy, and insensibility
Acute intake of 1 to 2 g-Cu/day
causes stomach trouble.
An inherited condition called
Wilson's disease causes the
body to retain copper, since it js
not excreted by the liver intp
the bile. This disease, |f
. untreated, can lead to brain and
Chemical .
liver damage.

Total CaCQq mg/L 500 Earth crust: 36,300 mg-Ca/kg, Ca and Mg are essential - High concentration of hardneg
hardness Seawater: 412 mg-Ca/L elements for the health. produces scale in boiler, whig
(Calcium Air: 0.5 - 7,000 ng-Ca/th Water intake of high prevents heat transfer ar
hardness + Water: 5 mg-Ca/lL concentration of Mg causgs causes explosion.

Magnesium Earth crust: 20,900 mg-Mg/kg diarrhea. - Appropriate hardness is usef
hardness) Seawater: 1,290 mg-Mg/L Continuous intake water of 300 for erosion prevention in pipe.
Air: 1 - 11,000 ng-Mg/r to 500 mg-CaCelL is said to
Wate: 4 mg-Mg /L cause unary calculus
Calcium CaC@ mg/L 200 - Calcium is essential to body as Same as above

=

(7]

o

u

main element of bones an
teeth.

High intake of calcium cause
the diseases of intern
secretion.

d-

Calcium amount maintained b
adults is 1,000 to 1,200 g.




Class Parameter | Symbol Unit Maximum Level in environment? Health Risk Typical background of the
concentration regulation
limit in Nepal
Zinc Zn mg/L 3 Rock: 10 - 170 mg/kg Although Zinc is an essential- 5 to 8 mg-Zn/l water gives
Soil: 10 - 300 mg/kg element, necessary for unpleasant taste and white
River water: 1Qug/| sustaining all life and g precipitation.
Sea water: Lg/l contained in food,
Daily food intake: 5 - 20 mg/day Acute intake of 50 mg-Zn/l
causes diarrhea, stomachache,
convulsions, stomach trouble.
Mercury Hg mg/L 0.001 Ambient: 0.0 03 -0.009 1 g/m® Mercury exposure at high level|s: Mercury is extremely toxic and
Soil: 01 mg/kg can harm the brain, heaft, even a trace of mercury
Ground water:  0.01 - 0.1@®/L kidneys, lungs, and immune accumulates in the body race
Sea water: 0.005 - 5;@/L system of people of all ages. level, which causes serious
River and lake water: 0.03 - Qufy/L High levels of methyl mercury diseases.
Hot spring water: 0.01 - 24my/kg in the bloodstream of unborn- Accordingly, the limit is decideg
Rice: 0.01 mg/kg babies and young children may as the minimum limit of
. Vegetable: 0.01 - 0.04 mg/kg harm the developing nervoys determinations by  atomic
Chemical . . .
Beef: 0.015 mg/kg system, making the child legs absorption spectrophotometer.
Fish and shell: 0.02 - 0.6 mg/kg able to think and learn
Lever: 0.47 mg/kg Effects on brain functioning
Kidney: 1.11 mg/kg may result in irritability,
shyness, tremors, changes |in

vision or hearing, and memory
problems.
Short-term exposure to high
levels of metallic mercury
vapors may cause effects
including lung damage, nause
vomiting, diarrhea, increases
blood pressure or heart ratf
skin rashes, and eye irritation.

S5 p




Class Parameter | Symbol Unit Maximum Level in environment®” Health Risk Typical background of the
concentration regulation
limit in Nepal
Aluminum Al mg/L 0.2 Earth crust: 81.3 g/kg Suggested that aluminum is|a Color (white turbidity) and
Seawater: 0.001 mg/l cause of Alzheimer's diseas¢  unusual taste
Groundwater: 0.014 - 0.29 mg/L Toxicity for central nervous
River water: 0.016 - 1.17 mg/L system
Chemical - Reservoir in the area of planting tregs
Residual Cl, mg/L 0.1 -0.2* - Lack of residual chlorine| - For disinfection
Chlorine level causes water-borne
diseases such as dysentery,
typhoid, cholera, etc.
E-cail - MPN/100 ND - Water-borne disease An indicator not to sho
MicrobiologicaP’ mL pollution by water born
Total - MPN/100| NDin 95 % - Water-borne disease disease-causing bacteria
coliform mL sample
Note:
1) A): InJapan
2) * These values show lower and upper limits
3) **  In systems using chlorination
4) **x|tisindicated as N@-N in Japan; N@N: Nitrate nitrogen, N@N: Nitrite nitrogen
5) ( ): Values in parenthesis refers the acceptable values only when alternatives is not available
6) B: Regarding disinfection (Microbiological)

Effect of chlorination (Free chlorine level and time to extinction)

Bacteria

Freechlorinelevel

0.1 mg/L

0.2 mg/L

Total coliforms 5 minutes

Instantly

Typhoid bacillus, Cholera bacillus, dysentery bacillus

15 — 30 seconds -




In caseof disinfection by boiling: 10 minutes at over 8D
Chlorination is not almighty. Some of the virus and protozoan have chlorine-resistance.



Seminar on Water Quality
Control

O&M on Water Treatment
Plant/Water Quality
Management Expert

Topics of this Seminar

Seminar on Meanings of Drinking Water
Quality Standard in Nepal (Appendix-7)

Seminar on process control with
understanding of equipment functions

Simple experiment of water treatment
process

Seminar on key-points of process




Drinking Water Quality Standard in
Nepal

There are more parameters in advanced
countries and regulated parameters has been
increasing with the time

Maximum concentration limits change from
country to country; have been stricter and
stricter

Parameters in black are the ones related to
human health and classified as toxic parameters.

How to determine maximum
concentra tion limit

Risk assessment conducted by many
countries,

Taste,

Obstacles in use of water like scaling in
the pipe or erosion of pipe,

Purification technology and cost,
Analysis technology




Conceptual figure of drinking water
purifica tion plant

Legend

Conceptual Flow Sheet of Iron
Removal

Backwash waste

A
Ix N 2 x Clear
— 2 x Media Elevated
Lt T Aeration LAE] gy Filter warer tank
1 Tank 1 reservoir
L. -
- 1 -————
- - -~
' “ | . Chlovination ™
\  Compressor . 1 N\ _ dosing equipment _, /
SN_——- I S =
FMI1 Inflow volume to acration tank
FM2 Ajr flow volume for oxidation of ferrous
FIM3 Inflow volume to media filter
FM4 Chlorine dosing flow for chlorination
FM5 Chlorine dosing flow for disinfection
FM6 Baclawash flow wolume
PG1 Inlet pressure of aeration tank
PGZ Outlet pressure of aeration tank
PG3 Inlet pressure of media filter

e Outlet pressure of media Flter




Process explanation of Iron Removal

Iron in deep ground water exists in the form of the
ferro us (Fe?*) -soluble. It can’t be removed by
conventional water purification process which
basically consists of liquid-solid separation.

Soluble ferrous changes solid ferric hydrate (Fe
(OH),) by oxidation. Compressor or chlorine is used
for oxidation that’s why there are two lines in the
flow-sheet.

After the oxidation, solid ferric hydrate (Fe (OH) ;) is
removed by filter dual media filter; anthracite ad
manganese sand. (Media filter- Iron removal tank)
Almost oxidized iron is removed by anthracite layer.

Simple experiments to understand the
purifica tion process




Least Key Points of O/M

1 Consider the meanings of equipment and facilities
shown in Figure-1 such as pump, compressor, and
chlorine dosing facility, pressure gauges and flow
meters. After understanding the functions and
meanings of pressure gauges, you will understand
how the pressure gauges are important, for an
example.

2 Check the electric and current and wiring and level
switches

3 Check and maintain these equipment and facilities
followed by O/M manual.

Least Key Points of O/M

4 Confirmation of flow rates
1) Airinflow to aeration tank

Air / water volume ratio 350 — 450
L/min at 0.2 MPa

Water level in the aeration tank 400 mm
below from Max water level

Compressor air reducer valve 0.2 Mpa
(adjust by needle valve)

2) Inflow to media filter




Least Key Points of O/M

4 Confi rmation of flow rates

3) Chlorine dosing rate

Make mixed solution for its concentration that is 1%
of powder solution assumed 0.3% of chlorine solution
Feed chlorine solution to make the concentration

of the fre e chlorine should over 0.2 mg/L at the

pipe end.

How to calculate dosing rate

Least Key Points of O/M

In generally, when an Iron removal process gives poor
results, the cause will usually be poor oxidation of the
ferric hydrate due to the presence of certain protective
colloids, to too acidic pH or to an excessive of ammonia,
chlorine is used for oxidizing iron, the dosing rate shall
bee calculated as the followings.

Chlorine dosing rate (mg/L) = 0.56 x [Fe2*] (Ferrous iron)
+ 1.3 x [Mn] (Manganese) + 7. 7 x [NH,-N] (Ammonium
nitrogen) + 0. 5




Least Key Points of O/M

4 Confir mation of flow rates

4) Backwashing flow
Back wash time shall be considered as follows.
Allowable differential pressure (App. Maximum 1.5m)
Total filtration time (maximum 24 hrs.)

Water treated quality (more than 0.3 mg/Lit as total Fe,
more than 5 NTU as Turbidity, others)

Least Key Points of O/M

4) Backwashing flow
Reducing valve is adjusted 0.2 MPa
Back wash flow 150 m3/Hour = 2.5 m3/min(Mangadh)
x 10 minutes

Confirm backwash water becomes clear and the
anthracite flow out of the iron removal (media) tank

5 Cleaning of flow meter to iron removal tank

When flow meter to iron removal tank becomes dirty,
remove and clean it by soaking it into weak acid solution

such as lemon water or vinegar.




Least Key Points of O/M

6 Check water quality

The main roll of water purification plant is to supply safety
water to the people. Check water quality regularly such as
pH, iron, turbidity, color, residual free chlorine and coliform.

Residual free chlorine should be checked at tap water.

Get correlation with official analysis method

Simple analysis kits sometimes give you wrong information.
Accordingly correlations with official analysis methods should be
gotten for iron, arsenic, coliforms, NO,-N and NO,-N; the
parameters which are directly risky for human health. If there is no
correlation, don't use the simple analysis kit.

Least Key Points of O/M

7 Record all data and information to analysis
and evaluate for process control
Prepare record formats by referring to the ones in O/M
to analysis and evaluate the process control
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| | __—Inspection Manhole
1 SUS Mesh cover (3part)
|
I
‘j]/ Inlet 1009
Inlet
‘ Upper Outlet 100¢
i SUS Mesh cover| «— =
i
=1 Py >4 Fill up Bio Frontier
Q ~ e N
2] - 4 b
P : o — Inspection Manhole
I 5P
o T Inspection
3 7 i [ ¢ Air Pipe 25¢ Manhole
i Lower Top View
Outlet SUS Mesh cover
S| |1009 i
I
—
Side View
Bio frontier laying
[ No. Description [ Design [ Result | Evaluaton |
|1 [Fill up Bio frontier Polypropylene | 4500 liter |
Structure of Aeration Tank
Top cover plate
Over flow pipe
B
L
=
° — 1
2 1509pPVC Man hole cover
8 Anthracite 07~15 8
g 8 8
3 Manganese sand 0.45~0.7 3
- =— 100
2 [+=— 100
o4 } 150
100 — ey
i
h § Water collection Man hole cover
Water collection’ % pipe 50@
pipe 50¢ v ﬂ
1509PVC
| Bottom cover plate
i
Filter media laying '
- . Top level from
S.No. Nam_e of F\_\ter Filling Height bottom of top Total Volume
media & Size (mm) (m3)
cover
1_|Grael _16~25 1 937 2700 5.30
2 |Grawl 9~16 150 2550 114
3 [Grawl _ 5~9 100 2450 0.76
4 |Grawel  2~5 100 2350 0.76
5 [Manganese sand 600 1750 453
6 [Anthracite 800 950 6.04

“1_Filling level is 300mm from top of bottom cover

Structure of Iron Removal Filter




Features of Slow Sand Filter

Slow filtration rate: need large area

Biological treatment processes rather than physical
filtration

Possible to remove soluble substances such as
manganese, iron, ammonium nitrogen, etc.

Very low disinfectant levels thereby reducing chlorine
dosing rate

Slow sand filter is not backwashed; it is maintained by
having the top layer of sand scraped off when flow is
eventually obstructed by biological growth.

Cleaning of slow sand filter

10



Sand cleaning facility for slow sand
filte r

Comparison of Slow and Rapid Sand Filter

11



Structure of Slow Sand Filter

(Biological Field)

Concept of Quantitative Operation

Record, Input

Direction Feed Back

Mechanical and
Electrical Record, Input >
Operation
management
Daily/Regular
Inspection and Record, Input
Preventive
Maintenance

Data /Assest
Management

12



Record Sheet

. Daily Water Production and Distribution Report
. Daily Chlorine Consumption Report
. Compressor Operation

. Filtration rate of Iron Removal Filter (Gauradaha WUSC)

1

2

3

4

5. Backwash velocity (Gauradaha)
6. Filtration rate of Iron Removal Filter (Mangadh WUSC)
7. Backwash velocity (Mangadh)

8. Daily Electricity Consumption Report

9. Filtration rate of Rough Filter (Dhulabari WUSC)

10. Backwash velocity of Rough Filter (Dhulabari WUSC)
11. Filtration rate of Slow Sand Filter (Dhulabari WUSC)
12. Water Quality Analysis Record

13. Daily Alum Consumption Report



Month, Year

1. Daily Water Production and Distribution Report

Day

Day of the
Week

Production (malDay)

Distribution (m*/day)

(€]
Yesterday
reading
Time

(2) Today
Reading
Time

(3) Net
Operation
Hour

(4) Non-
Operation
Time

(5) Actual
Operation

(6)
Yesterday
Meter
Reading

(7) Today
Meter
Reading

® (9) Net
Difference | OPeration
(mgl day) Hour

(10) Non-
Operation
Time

(11) Actual
Operation

(12) Initial
Meter
Reading

(13) Final
Meter
Reading

(14)Difference
(m*/day)

Remarks

8.0] 8.0

19.1

0.33

18.8

51992

52176

1,840 17.0

0.5]

16.5

35534

35694

1,600
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(15) Total

19.1

1840.0] 17.0

1600.0

(16) Average

Remarks
(1):Fixed time, for an example 8:00
(2) Fixed time, for an example, 8:00
(3): Sum of another operation record, run and stop being used at each WUSC, in case of total operation hours 8;40 = 8 + 40/60
(4) : Sum of another operation record for backwash etc. being used in each at WUSC, in case of 20 minutes= 20/60
5=03-@
(6) : Raw water meter reading at (1)
(7) : Raw water meter reading at (2)
®)={(7)-(6)} x10

(9) : From another operation record, run and stop being used at each WUSC, in case of 17:35 = 17 + 35/60
(10): Sum of another operation record like time, if any, in case of 30 minutes = 30/60
(11) = 9) -10)

(12): Distribution wetter meter reading at (1)
(13): Distribution wetter meter reading at (2)
(14) ={(13) - (12)} x 10 Pay attention of unit

(16) : (15)/total days of the month




2. Daily Chlorine Consumption Report

Month, Year

Chlorine Solution Consumption (L/Day)
(3) Actual

Day of the 1) . ; "
6) Soluti
Week | Yesterday's Operation (4) Differenceg (5) Chlorine | (6) Solution

i 3
Reading Hour Liter (k9) (m)

Day (2) Today's

reading

Chlorine solution (w/v %) (8) Effective

chlorine

(7) wiv % | concentration

(%)

9
Consumed
chlorine

(g/day)

(10) Treated
water

(m/day)

(11)
Chlorine
feeding rate

(g/m’)

(12) FRC

at

tap,(g/nT)

Remarks

500.0 100.0 18.8 400.0 9.0 1.4 0.9

35

1260

1840

0.7

0.3

Olo|o(N[o|[O[BIW[N]|F

=

=
=

o
N

13

(13) Total 18.8 400.0

1,260

1,840

(14) Average

Remarks
(1) Gauge reading of chlorine solution tank at the time of (1) in the sheet of Daily Water Production and Distribution Report
(2) Gauge reading of chlorine solution tank at the time of (2) in the sheet of Daily Water Production and Distribution Report
(3) Actual operation hour in the sheet of Daily Water Production and Distribution Report (5)

@=®-Q

(5) : Bleach (kg) to make chlorine solution

(6) : Water to make chlorine solution, incase of 500 L = 0.5 m*

(7) = (5)/(6)/10

(8) : % by manufacture

(9) = (4) x (7)/100 x (8)/100 x 1,000

(10) : (8) in the sheet of Daily Water Production and Distribution Report

(11) = (9)/(10)

(12) Actual FRC concentration at tap

(14) : (13)/total days of the month




3. Compressor Operation

Month. Year

(1) Actual | (2) Flow
Operation rate
hours (L/min)

Day of the
week

(3) No. of

Day
compr essor

18.8 250 1
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Total 18.8

Remarks

(1): (5) in the sheet of Daily Water Production and Distribution Report
(2) Air flow meter reading

(3) : Number of operating compressor



4. Filtration rate of Iron Removal Filter (Gauradaha WUSC)

Month, Year
Day of the (1) Actual (2) Treated (3) Filter area (4) Filtration | (5) Design
Day week Operation |water volume (m2) Rate filtration rate
hours (Hr) (m¥day) (m/hour) (m/hour)

1 12.0 650 9.1 6.0 55
2 5.5
3 55
4 5.5
5 55
6 5.5
7 55
8 5.5
9 55
10 5.5
11 55
12 5.5
13 55
14 5.5
15 55
16 5.5
17 55
18 5.5
19 55
20 5.5
21 55
22 5.5
23 55
24 5.5
25 55
26 5.5
27 55
28 5.5
29 55
30 5.5
31 55
(6) Total 12 650 9 6.0 55

(7) Average

Remarks

(1) Actual operation hour in the sheet of Daily Water Production and Distribution Report (5)
2) : (8) in the sheet of Daily Water Production and Distribution Report

(4) = (/D)

(7): (6)/Total days of the month




5. Backwash velocity (Gauradaha)

Month.Y ear
. 4 (6)Back (8) Design
payof the| . D | 2 Finish | @ Puration| gy wasn O A8 S | (7)No. of | backwash
Day Starting . of backwash filter . . :
week time time |7 0 (time) flow (mO)ffilter Velocity filter velocity

(m%hour) (m/hr) (m/hour)
1 155 15.9 0.4 87 4.2 21 21
2 21
3 21
4 21
5 21
6 21
7 21
8 21
9 21
10 21
11 21
12 21
13 21
14 21
15 21
16 21
17 21
18 21
19 21
20 21
21 21
22 21
23 21
24 21
25 21
26 21
27 21
28 21
29 21
30 21
31 21

(9) Total 04
(10) Average
Remarks

(1) Backwash starting time, in case of 12:40 = 12 + 30.60
(2) Backwash finish time, in case of 13:10 = 13 + 10/60

®=2-@

(4) Backwash flow meter reading

(5) Unit filter area

(6) = (4)/(5)

(7) : Number of backwashing filter
(10) : (9)/Totd days of the month




6. Filtration rate of Iron Removal Filter (Mangadh WUSC)

Month, Year
Day of the (1) Actual (2) Treated (3) Filter area (4) Filtration | (5) Design
Day week Operation |water volume (m2) Rate filtration rate
hours (Hr) (m¥day) (m/hour) (m/hour)

1 18.8 1840 15.1 6.5 6.1
2 6.1
3 6.1
4 6.1
5 6.1
6 6.1
7 6.1
8 6.1
9 6.1
10 6.1
11 6.1
12 6.1
13 6.1
14 6.1
15 6.1
16 6.1
17 6.1
18 6.1
19 6.1
20 6.1
21 6.1
22 6.1
23 6.1
24 6.1
25 6.1
26 6.1
27 6.1
28 6.1
29 6.1
30 6.1
31 6.1
6.1
(6) Total 19 1,840 15 6.5 6.1

(7) Average

Remarks

(1) Actual operation hour in the sheet of Daily Water Production and Distribution Report (5)
2) : (8) in the sheet of Daily Water Production and Distribution Report

(4) = (/D)

(5): (4)/Total fays of the month




7. Backwash velocity (Mangadh)

Month.Y ear
. 4 (6)Back (8) Design
payof the| . D | 2 Finish | @ Puration| gy wasn O A8 S | (7)No. of | backwash
Day Starting . of backwash filter . . :
week time time |7 0 (time) flow (mO)ffilter Velocity filter velocity

(m%hour) (m/hr) (m/hour)
1 155 15.9 0.4 150 7.5 20 20
2 20
3 20
4 20
5 20
6 20
7 20
8 20
9 20
10 20
11 20
12 20
13 20
14 20
15 20
16 20
17 20
18 20
19 20
20 20
21 20
22 20
23 20
24 20
25 20
26 20
27 20
28 20
29 20
30 20
31 20

(9) Total 04
(10) Average
Remarks

(1) Backwash starting time, in case of 12:40 = 12 + 30.60
(2) Backwash finish time, in case of 13:10 = 13 + 10/60

®=2-@

(4) Backwash flow meter reading

(5) Unit filter area

(6) = (4)/(5)

(7) : Number of backwashing filter
(10) : (9)/Totd days of the month




Month. Year

8. Daily Electricity Consumption Report

Day

Day of the
Week

(1)Treated
Water
Volume

(m*Day)

NEA Line

Generator

@
Yesterday's
reading
(kWh)

(3) Today's
Reading
(kwh)

(4) Difference
By NEA Line
(kwh)

(5) Total net
operation hours|
(hour)

(6) Total
operation hours|
by NEA

(7) Actual

Operation

hours by
generator(Hr)

(8) kWh

(9) Total
Electricity
Consumption
(Kwh/day)

(10)
kWh/m?®

1,840

123

34(

217|

18.8

12.8

6.0 102.

319.0

0.17]
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(11) Total

1840.

123.0

340)0

2117).

6.0 102.

319.p

0.1

(12) Average

Remarks
(2) : (8) in the sheet of Daily Water Production and Distribution Report

(2

):
?):

#=3-

@

(9= +(®

(10)=

(9)/(3)

(12) = (11)/Tota days of the month

) : Actual operation hour in the sheet of Daily Water Production and Distribution Report (5)
) : Actual operation hours by NEA from another record being used at each WUSC

(N =(5)-(6)
) = (7)I(6) x (4)

Meter reading at the time of (1) in the sheet of Daily Water Production and Distribution Report
Meter reading at the time of (2) in the sheet of Daily Water Production and Distribution Report



9. Filtration rate of Rough Filter (Dhulabari WUSC)

Month, Year
(1) Actual (2) Treated - . . . (7) Design
Day Da\?’v:;kthe Operation | water volume (3) Unit F|2|ter (4)F'i\:?esr' of 10 Flltezr area S;t';”;:z;on filtration rate
hours (Hr) (m*/day) area(m) (m?) (m/day) (m/hour)

1 18.8 2,200 30 60 28.7 38
2 38
3 38
4 38
5 38
6 38
7 38
8 38
9 38
10 38
11 38
12 38
13 38
14 38
15 38
16 38
17 38
18 38
19 38
20 38
21 38
22 38
23 38
24 38
25 38
26 38
27 38
28 38
29 38
30 38
31 38

(8) Total 19 2,200
(9) Average 38

Remarks

(2) Actual operation hour in the sheet of Daily Water Production and Distribution Report (5)
2) : (8) in the sheet of Daily Water Production and Distribution Report
(4) : Numbers of slow sand filter being used

)= @ x@Q)
(6) = (2) x (1)/24/(5)

If this rough filter is used in dlower rate, then water bloom (green algae) will grow and it will choke the surface of sand
layer and it is difficult to remove this type of agae. So thefilter rate of this rough filter should maintain the design filter

rate.

(9) = (8)/ total days of the month




10. Backwash velocity of Rough Filter (Dhulabari WUSC)

Month.Y ear
- (4) (6)Back (8) Design
Day | P2 of the Stefrlt)mg (2) Finish g‘?’)b[;glij\fg Backwash (S)S;;?Of Wash | (7) No. of | backwash
week time time |7 0 (time) flow CAfiler | V0G| filter velocity
(mminy | TOAIE] (ming
1 15.5 15.7 0.2 18 30.0 36.0 17-25
: 17-25
> 17-25
: 17-25
> 17-25
o 17-25
L 17-25
o 17-25
i 17-25
= 17-25
= 17-25
12 17-25
-3 17-25
= 17-25
> 17-25
o 17-25
! 17-25
i 17-25
o 17-25
i~ 17-25
2 17-25
> 17-25
2 17-25
o 17-25
> 17-25
> 17-25
o 17-25
ik 17-25
2 17-25
= 17-25
. 17-25
(9) Total 0.2
(10) Average
Remarks

(1) Backwash starting time, in case of 12:40 = 12 + 30.60
(2) Backwash finish time, in case of 13:10 = 13 + 10/60

®=2-@

(4) Backwash flow meter reading

(5) Unit filter area

(6) = (4)/(5)

(7) : Number of backwashing filter
(10) : (9)/Totd days of the month




11. Filtration rate of Slow Sand Filter (Dhulabari WUSC)

Month, Year
Day of the (1) Actga] (2) Treated (3) Unit Filter [ (4) Nos. of |(5) Filter area| (6) Filtration .(7) I?es«gn
Day week Operation | water volume area(mz) Filter (m2) Rate (m/day) filtration rate
hours (Hr) (m*/day) (m/day)

1 24.0 2,200 231 462 4.8 5
2 231 5
3 231 5
4 231 5
5 231 5
6 231 5
7 231 5
8 231 5
9 231 5
10 231 5
11 231 5
12 231 5
13 231 5
14 231 5
15 231 5
16 231 5
17 231 5
18 231 5
19 231 5
20 231 5
21 231 5
22 231 5
23 231 5
24 231 5
25 231 5
26 231 5
27 231 5
28 231 5
29 231 5
30 231 5
31 231 5
(8) Total 24 2,200 5

(9) Average

Remarks

(2) Actual operation hour in the sheet of Daily Water Production and Distribution Report (5)
2) : (8) in the sheet of Daily Water Production and Distribution Report
(4) : Numbers of slow sand filter being used

B)= @xE)
(6) = (2) x (1)/24/(5)

(9) : (8)/total days of the month




Month, Year

12. Water Quality Analysis Record

Day

Day of
the week

Parameters

Sampling point

pH

Color

Turbidity

M-Alkalinity

Iron

FRC

Result

Regulation

Result

Regulation

Result

Regulation

Result

Regulation

Result

Regulation

Result

Regulation

Remarks

Inlet to the plant

Outlet of the plant

Tap water

6.5 -8.5%

5 (15K

5 (10K

0.3 (3¢

0.2-0.4M°®)

Outlet of rough filter

30< (Note)

20>

Outlet of sedimentation tank

Inlet to the plant

Outlet of the plant

Tap water

6.5 -8.5%

5 (15K

5 (10K

0.3 (3K

0.2-0.4M°®)

Outlet of rough filter

30 (Note)

20>

Outlet of sedimentation tank

Inlet to the plant

Outlet of the plant

Tap water

6.5 -8.5%

5 (15K

5 (10K

0.3 (3K

0.2-0.4M°®)

Outlet of rough filter

30< (Note)

20>

Outlet of sedimentation tank

Inlet to the plant

Outlet of the plant

Tap water

6.5 -8.5%

5 (15K

5 (10K

0.3 (3K

0.2-0.4M°®)

Outlet of rough filter

30 (Note)

20>

Outlet of sedimentation tank

Inlet to the plant

Outlet of the plant

Tap water

6.5 -8.5%

5 (15K

5 (10K

0.3 3k

0.2-0.4M°®)

Outlet of rough filter

30< (Note)

20>

Outlet of sedimentation tank

Inlet to the plant

Outlet of the plant

Tap water

6.5 -8.5%

5 (15K

5 (10K

0.3 (3K

0.2-0.4M)

Outlet of rough filter

30 (Note)

20>

Outlet of sedimentation tank

Inlet to the plant

Outlet of the plant

Tap water

6.5 -8.5%

5 (15K

5 (10K

0.3 (3K

0.2-0.4M°®)

Outlet of rough filter

30< (Note)

20>

Outlet of sedimentation tank

Inlet to the plant

Outlet of the plant

Tap water

6.5 -8.5%

5 (15K

5 (10K

0.3 (3K

0.2-0.4M°®)

Outlet of rough filter

30 (Note)

20>

Outlet of sedimentation tank

Inlet to the plant

Outlet of the plant

Tap water

6.5 -8.5%

5 (15K

5 (10K

0.3 (3K

0.2-0.4M°®)

Outlet of rough filter

30< (Note)

20>

Outlet of sedimentation tank




Month, Year

12. Water Quality Analysis Record

Day

Day of
the week

Parameters

Sampling point

pH

Color

Turbidity

M-Alkalinity

Iron

FRC

Result

Regulation

Result

Regulation

Result

Regulation

Result

Regulation

Result

Regulation

Result

Regulation

Remarks

10

Inlet to the plant

Outlet of the plant

Tap water

6.5 -8.5%

5 (15K

5 (10K

0.3 (3¢

0.2-0.4M°®)

Outlet of rough filter

30< (Note)

20>

Outlet of sedimentation tank

11

Inlet to the plant

Outlet of the plant

Tap water

6.5 -8.5%

5 (15K

5 (10K

0.3 (3K

0.2-0.4M°®)

Outlet of rough filter

30 (Note)

20>

Outlet of sedimentation tank

12

Inlet to the plant

Outlet of the plant

Tap water

6.5 -8.5%

5 (15K

5 (10K

0.3 (3K

0.2-0.4M°®)

Outlet of rough filter

30< (Note)

20>

Outlet of sedimentation tank

13

Inlet to the plant

Outlet of the plant

Tap water

6.5 -8.5%

5 (15K

5 (10K

0.3 (3K

0.2-0.4M°®)

Outlet of rough filter

30 (Note)

20>

Outlet of sedimentation tank

14

Inlet to the plant

Outlet of the plant

Tap water

6.5 -8.5%

5 (15K

5 (10K

0.3 3k

0.2-0.4M°®)

Outlet of rough filter

30< (Note)

20>

Outlet of sedimentation tank

15

Inlet to the plant

Outlet of the plant

Tap water

6.5 -8.5%

5 (15K

5 (10K

0.3 (3K

0.2-0.4M)

Outlet of rough filter

30 (Note)

20>

Outlet of sedimentation tank

16

Inlet to the plant

Outlet of the plant

Tap water

6.5 -8.5%

5 (15K

5 (10K

0.3 (3K

0.2-0.4M°®)

Outlet of rough filter

30< (Note)

20>

Outlet of sedimentation tank

17

Inlet to the plant

Outlet of the plant

Tap water

6.5 -8.5%

5 (15K

5 (10K

0.3 (3K

0.2-0.4M°®)

Outlet of rough filter

30 (Note)

20>

Outlet of sedimentation tank

18

Inlet to the plant

Outlet of the plant

Tap water

6.5 -8.5%

5 (15K

5 (10K

0.3 (3K

0.2-0.4M°®)

Outlet of rough filter

30< (Note)

20>

Outlet of sedimentation tank




Month, Year

12. Water Quality Analysis Record

Day

Day of
the week

Parameters

Sampling point

pH

Color

Turbidity

M-Alkalinity

Iron

FRC

Result

Regulation

Result

Regulation

Result

Regulation

Result

Regulation

Result

Regulation

Result

Regulation

Remarks

19

Inlet to the plant

Outlet of the plant

Tap water

6.5 -8.5%

5 (15K

5 (10K

0.3 (3¢

0.2-0.4M°®)

Outlet of rough filter

30< (Note)

20>

Outlet of sedimentation tank

20

Inlet to the plant

Outlet of the plant

Tap water

6.5 -8.5%

5 (15K

5 (10K

0.3 (3K

0.2-0.4M°®)

Outlet of rough filter

30 (Note)

20>

Outlet of sedimentation tank

21

Inlet to the plant

Outlet of the plant

Tap water

6.5 -8.5%

5 (15K

5 (10K

0.3 (3K

0.2-0.4M°®)

Outlet of rough filter

30< (Note)

20>

Outlet of sedimentation tank

22

Inlet to the plant

Outlet of the plant

Tap water

6.5 -8.5%

5 (15K

5 (10K

0.3 (3K

0.2-0.4M°®)

Outlet of rough filter

30 (Note)

20>

Outlet of sedimentation tank

23

Inlet to the plant

Outlet of the plant

Tap water

6.5 -8.5%

5 (15K

5 (10K

0.3 3k

0.2-0.4M°®)

Outlet of rough filter

30< (Note)

20>

Outlet of sedimentation tank

24

Inlet to the plant

Outlet of the plant

Tap water

6.5 -8.5%

5 (15K

5 (10K

0.3 (3K

0.2-0.4M)

Outlet of rough filter

30 (Note)

20>

Outlet of sedimentation tank

25

Inlet to the plant

Outlet of the plant

Tap water

6.5 -8.5%

5 (15K

5 (10K

0.3 (3K

0.2-0.4M°®)

Outlet of rough filter

30< (Note)

20>

Outlet of sedimentation tank

26

Inlet to the plant

Outlet of the plant

Tap water

6.5 -8.5%

5 (15K

5 (10K

0.3 (3K

0.2-0.4M°®)

Outlet of rough filter

30 (Note)

20>

Outlet of sedimentation tank

27

Inlet to the plant

Outlet of the plant

Tap water

6.5 -8.5%

5 (15K

5 (10K

0.3 (3K

0.2-0.4M°®)

Outlet of rough filter

30< (Note)

20>

Outlet of sedimentation tank

28

Inlet to the plant

Outlet of the plant

Tap water

6.5 -8.5%

5 (15K

5 (10K

0.3 (3K

0.2-0.4M°®)

Outlet of rough filter

30 (Note)

20>

Outlet of sedimentation tank




12. Water Quality Analysis Record

Month, Year
Day of Parametlerls —
Day the week Sampling point pH . Color . Turbidity . M-Alkalinity . Iron . FRC . Remarks
Result Regulation Result Regulation Result Regulation Result Regulation Result Regulation Result Regulation
Inlet to the plant
Outlet of the plant
29 Tap water 6.5 —8.5% 5 (15K 5 (10K 0.3 (3 0.2-0.4M0®)
Outlet of rough filter 30x (o) 20>
Outlet of sedimentation tank
Inlet to the plant
Outlet of the plant
30 Tap water 6.5 —8.5* 5 (15K 5 (10K 0.3 (3 0.2-0.4M°®)
Outlet of rough filter 30g (Note) 20>
Outlet of sedimentation tank
Inlet to the plant
Outlet of the plant
31 Tap water 6.5 —8.5* 5 (15K 5 (10K 0.3 (3 0.2-0.4M0®)
Outlet of rough filter 30x (o) 20>
Outlet of sedimentation tank

Note: Recommendation, Guideline




Month, Year

13. Daily Alum Consumption Report

Day

Day of the
Week

Alum Solution Consumption (L/Day)

Alum solution (w/v %)

(3) Actual
Operation
Hour

(1) Start | (2) Final Stop
Time time

(4) Difference

Liter

(5) Alum (kg)

(6) Solution
(m)

(7) wiv %

(©)
Consumed
Alum (g/day)

(9) Treated
water

(m%day)

(10) Alum
feeding rate

@m’)

Remarks

750 250 18.8

500.0]

50

1.0

5

25,000

1840

13.6
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(11) Total

18.8

25,000

1,840

(12) Average

Remarks

(1) Gauge reading of chlorine solution tank at the time of (1) in the sheet of Daily Water Production and Distribution Report

(2) Gauge reading of chlorine solution tank at the time of (2) in the sheet of Daily Water Production and Distribution Report
(3) Actual operation hour in the sheet of Daily Water Production and Distribution Report (5)
@=10-?
(5) : Alum (kg) to make alum solution

(6) : Water to make alum solution, incase of 500 L = 0.5 m®
(7)=(5)/(6)/10
(8) = (4)/1000 x (7)*10* 1000
(9) : (8) in the sheet of Daily Water Production and Distribution Report
(10) = (9)/(10)
(12) : (11)/total days of the month
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1. Draft Standard Operation Procedure (SOP) on O&M of Water Distribution Facilities

1.1 Water Distribution Facilities

Water facilities consist principally of intake facility, raw water transmission pipe, water treatment plant,
transmission pipe, elevated tank for water storage and distribution pipe.

Since regular check of water distribution facilities is accomplished, targets for O&M and New Planning
Formulation of Water Distribution Facilities are shown below.

As for the first target, WUSC confirms the current status of distribution facilities included in the existing
facilities, and makes inspection, flow and repair records of facilities such as raw water transmission pipe,
transmission pipe, valves and elevated tank. Main purpose of these activities is to inspect them regularly.

As for the second target, water distribution maps that consist of pipe routes and locations of valves and
washout drain and fire hydrant, pipe diameter and pipe material is to be created. This information map is
necessary for maintenance and repair of facilities.

Object facilities of inspection and check sheet are shown below.

Intake Facility/Bore Well L Check Sheet A-1/A-2
v Pipe —  Check Sheet B
Raw water Transmission Pipe Valve = Check Sheet C
Air Valve —  Check Sheet D
Washout — Check Sheet E

Water Treatment Plant

Pipe —  Check Sheet B
T <sion Pi Valve —  Check Sheet C
ransmission Fpe Air Valve — Check Sheet D
Washout — Check Sheet E
A\ 4
Elevated Tank | Check Sheet F

Pipe —  Check Sheet B
Valve —  Check Sheet C
Air Valve —  Check Sheet D
Washout —  Check Sheet E
Fire Hydrant —Check Sheet G

v
Distribution Pipe

Figure 1.1.1 Target water supply facilities and check sheet of inspection



1.2 Provision of Survey

Required items in facilities inspection are shown below

ASANENENAN

Inspection Sheets

(Digital) Camera

Cover Opener (T key)

Wrench, spanner, Screw driver, cotton work gloves and so on
Maps

1.3 Consideration of Facility Survey
Items that WUSC staffs must always be aware of O&M for water supply facilities are shown below.

1.3.1 Intake Facility

v

v
v

Observational items are mainly Fence, Concrete degradation, Facility condition (Appearance),
Water quality (turbidity, unusual odor), Screen (Rust, trash-filled), Sedimentation in canal, and so
on.

WUSC staffs conduct the intake facility survey periodically. The inspectors contact the WUSC
when discovering malfunction of the facility.

The Guard always supervises the fence to prevent trespassing.

WUSC displays Keep Off of general people in the bulletin board and signs at the intake site.

1.3.2 Pipelines and Valves

1) Raw Water Transmission and Transmission Pipes:

v

There is little information of pipe from residents since raw water transmission pipes are located far
from the management office (WTP) such as the rice fields and mountainous region. It is thought of
behind in the discovery when the pipe has a malfunction. Therefore, WUSC staffs make periodical
inspection.

2) Distribution Pipes:

v" WUSC staffs prevent leakage of water in pipes, especially leakage from joints.

v" WUSC replaces a old pipes when there is too much water leakage from pipe and not from the joints.

v' WUSC staffs monitor and maintain pipes where it is possible to generate rust-colored water by
stagnation of water at dead ends.

3) Valve:

v" Gate Valve: Gate valve is mainly used by on-off control. In case of opening only some position of
valve disc, use of the gate valve is not advised. Valve disc in valve box moves up and down, and
opens and shuts.

v Butterfly Valve: Valve disc in the valve box makes a valve rod in an axis, turns and opens and shuts.

4) Air Valve:

v' Air valves are located on all high points in the distribution pipelines to allow trapped air to be

release from pipelines without loss of water.

5) Washout:
v" Washout: Washout drains are provided to keep the pipelines free from blockade. It shall be washed

out at least once in 3 month in dry season and once a month in rainy season with enough water to
flush the deposited dirt until clear water at washout is observed

1.3.3 Elevated Tank
v' WUSC staffs clean the inside of the tank once a year.



v In case of cleaning inside the tank, staffs confirm leakage of water from the concrete crack and joint
inside the tank.

Table 1.3.1 Check Items of Water Facilities
Facilities Check Items Remarks

Intake Date, Fence, Concrete degradation, Condition | Repair record, Sketch,
(appearance), Water quality, Screen, | Photograph
Sedimentation, etc.
Pipe Location, Diameter, pipe material, Condition | Repair record, Sketch,
(appearance), Water quality, Leakage, Sound, | Photograph
Customer complaints, etc.
Valve, Air valve, | Type, Location, Main pipe dia., Condition | Repair record, Sketch,
Washout, Fire Hydrant | (appearance), Working, Leakage, Sound, Valve | Photograph
status, etc.
Elevated Tank Location, Crack of concrete, Condition | Repair record, Sketch,
(appearance), Water quality, Leakage, Sound, | Photograph
Cleaning, etc.

1.4 Out of Order and Measures of Valve

Cap
Valve rod
Bolt

Valve rod Valve disc

Valve disc

Valve box

Rubber valve seat
Shaft bearing
Figure 1.4.1 Gate Valve Figure 1.4.2 Butterfly Valve

Table 1.4.1 Out of Order and Measures of Valve

Malfunction Causes Measures
The valve seat is filled with | Removes alien
Gate It is impossible to open and | alien substance such as | substance.
Valve shut a valve. garbage and sand.

Abnormal abrasion of valve | Adjustment and repair
rod joint of valve joint

Twist and distortion of valve | Replacement of valve
rod rod




Malfunction

Causes

Measures

Abnormal abrasion of valve
rod and valve box guide

Repair of valve box
edge.

Malfunction of reduction

gears

Decomposition and
parts cleaning.
Replacement of parts of
reduction gears

Torque generates strongly in
case of operation of the
valve.

Leakage of water
ground of valve

from

The valve seat and valve rod
are filled with alien
substance

Remove alien

substance.

Packing gland tighten up too
much.

Adjustment of packing
gland nut.

Valve disc digs deep into | Adjustment of valve
valve seat. opening.
Abnormal  abrasion  of | Adjustment or

packing, bad fastening of
packing

replacement of packing

Dirt and so on adhere to a
outcrop of valve rod, and
surface of rod is a flaw.

Grinding or replacement
of valve rod

Leakage of water in spite of
indicating close on opening

gauge

Abnormal abrasion or
damage of valve seat

Repair or replacement
of valve seat

Bad opening gauge

Inspection, replacement
of valve and gauge

Bad adjustment with valve

Readjustment with

valve

Vibration and/or noise from
valve

Generation of cavitation in
valve box

Set the valve opening
with no generation of
cavitation.

Butterfly
Valve

It is impossible to open and
shut a valve.

The valve seat is filled with | Remove alien

alien substance such as | substance.

garbage and sand. Repair rubber valve seat
Repair a edge of valve
disc.

Malfunction of reduction | Decomposition and

gears parts cleaning.

Replacement of parts of
reduction gears.

Torque generates strongly in
case of operation of the

Bad shaft bearing of valve
disc

Replacement of shaft
bearing




Malfunction Causes Measures
valve. Valve disc moved down Adjustment of valve
disc  position  with
adjusting-bolt
Valve disc digs deep into | Adjustment of valve
valve seat. opening.

Leakage of water from valve
seat with abnormal torque
when closing valve.

Separation of rubber valve
seat

Replacement of rubber
valve seat

The valve seat and valve rod
are filled with alien
substance

Remove alien

substance.

Leakage of water in spite of
indicating close on opening

gauge

Damage of rubber valve seat

Replacement of rubber
valve seat

Bad opening gauge

Conducting  inspection
of valve and gauge

Vibration and/or noise from
valve

Bad adjustment with valve Readjustment with
valve
Backlash of gear in second | Adjustment and/or

reduction gears

replacement of gear

Generation of cavitation in
valve box

Inspect a cause of
cavitation, and remove
it.




1.5 Procedures of investigation and report to WUSC

At the time of the regular investigation of the water supply facilities, WUSC staffs make inspection record,
and report to WUSC. When the abnormality and problem in the water facilities are discovered, staffs repair
it and inform WUSC of its result. WUSC reports and/or requests WSSDO to support when necessary.

1.5.1 Routine Work Procedures
Procedures of investigation and report under the normal situation are shown below.

Inspection of Facilities

\4

Aberrance, Failure No > Fill out a sheet
(Normal)

Yes (Abnormal)
Repair the Facilities Yes. > Fill out a sheet >
Repair)
y No (Failure)
Report to WUSC Manager*

\
Prepare parts and repair tools
Repair again

A 4

Aberrance, Failure NO. > Fill out a sheet
(Repair)

v Yes (Abnormal)

\ 4

A4

Report to WUSC Manager Report to WUSC Manager

|

Report to WSSDO

Figure 1.5.1 Procedure of the Inspection and Report to WUSC



1.5.2 Emergency Situation Procedures

In emergency, as the priority is given to protect life of residents and to secure safety, establishment of
liaison system is described in the SOP. In order to inform rapidly, WUSC staff need to identify emergent
incidence properly and inform it to the manager/board members as fast as possible. The manager/board
members must decide to inform to residents, collection proper information and grasping the proper
situation of the incident. Liaison system in WUSC needs to establish, since residents may provide
information to WUSC.

Emergency situations will be classified into;

1. Stop of water supply function (large scale power failure, damage of facilities, water contamination)

2. Natural disaster (earthquake, damages caused by floods, landslide, fire disaster, abnormal climate,
infectious disease)

3. Terrorism (threat, destructive activities)

The emergency in this context is defined as 1) stop of water supply function.

The SOP describes that when emergency situation takes place, response will be made to protect life of
residents and to secure safety, to protect water supply facilities, to secure continuance and safety of facility

operation.
Procedures under the emergency situation are shown below.



1) Contact from WUSC

Inspection of Facilities

\ 4

No_,f
_____ >
_< Emergency >(Normal)‘

; Yes (Abnormal)

Fill out a sheet fommmmmoee- 1

Repair the Facilities YS90 Eijloutasheet  Feeee- >
v Repair)! :
y No (Failure) i
Report to WUSC Manager i
o v |
% Prepare parts and repair tools i
- Repair again i
GJ ]
o i
i ) 4 N |
- o T No .| . i
= Aberrance, Failure =~ __-=55=-==- ! Fill out a sheet poseee- >
o e (Repair) i
y Yes (Abnormal) |
—> \/
Report to WUSC Manager Report to WUSC Manager
\ 4
Report to WUSC Member
WUSC Staff €<
Contact

Figure 1.5.2 Emergency Flow Chart (Contact from WUSC)

2) Contact from Residents

Report to WUSC

Residents

A4

Manager/Member

\ 4

< Emergency

Yes
,Serious

&

situation

A

Contact

WUSC Staff

No

O nee Routine Work

to contact

residents

Figure 1.5.3 Emergency Flow Chart (Contact from Residents)



CHECK SHEET A-1

Intake Facility Inspector:

No. | Inspection | Fence Concrete Condition Water Quality Screen Sedimentation | Repair Record
Date degradation | (Appearance) (Turbidity, (Rust, in canal Date
(dd/mmlyy) unusual odor) | trash-filled) (dd/mm/yy)

1
[Sample of fill-in]

1 12/09/2010 | Destroyed | Crack on | Dirty in valve pit | Thick, sallow Trash-filled Sedimentation Fence 20/9/2010

Sm Canal Need to clean Need to clean | 4cm Concrete 20/9/2010

Sketch
or

Photograph

Clean for pit and Screen
20/9/2010
Removed sand from canal
22/9/2010




CHECK SHEET A-2
Bore Well

Repair Record
Date(dd/mm/yy)

Inspector:

Pressure
Gauge

Flow Meter

Wash out Valve

Non-return
Valve

Submersible
Cable

Submersible
Pumps

Water Quality
(Turbidity,
unusual odor)

Condition
(Appearance)

Bore Hole Plate
Form

Wall
(Fence)

Inspection
Date(dd/mm/yy)

No.
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CHECK SHEET B

Pipe

Inspector:

Inspection Date:

No.

Location

Main pipe
Dia., Material

Condition
(Appearance)

Water
Quality

Leakage

Sound, etc

Customer
Complaints

Repair Record
Date (dd/mm/yy)
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CHECK SHEET C

Valve Inspector: Inspection Date:
No. | Type | Location Main pipe | Condition working Leakage Sound, etc Valve Status | Repair Record
Dia. (Appearance) Date (dd/mm/yy)
1
[Sample of fill-in]
VR5-4
OD 160 Rusty Water clean 20/9/2010
3 Gate | (route HDPE Need to clean Ok leakage No Open Leakage 20/9/2010
No.+Nos)
4
> Sketch
or
6
Photograph
7
8
9

12




CHECK SHEET D

Air Valve Inspector:

Inspection Date:

No.

Location

Main
Dia.

pipe

Condition

(Appearance)

working

Leakage

Sound, etc

Valve Status

Repair Record
Date (dd/mml/yy)
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CHECK SHEET E
Washout

Inspector:

Inspection Date:

No.

Location

Main
Dia.

pipe

Condition

(Appearance)

working

Leakage

Sound, etc

Valve Status

Repair Record
Date (dd/mm/yy)
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CHECK SHEET F

Elevated Tank Check List Inspector:

Inspection Date:

No. | Location

Crack
Concrete

of

Condition
(Appearance)

Water
Quality

Leakage

Sound, etc

Cleaning
inside tank

Repair Record
Date (dd/mm/yy)

Sketch
or

Photograph

Leakage




CHECK SHEET G

Fire Hydrant Check List

Inspector:

Inspection Date:

No.

Location

Main
Dia.

pipe

Condition
(Appearance)

working

Leakage

Sound, etc

Valve Status | Repair Record
Date (dd/mm/yy)
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1.6 Water Distribution Network Map

1.6.1 Purpose

Distribution pipelines and appurtenances have enormous length, and embedded pipes have various
environments and conditions. Conditions of embedded pipes and structures should be grasped in order to
maintain the pipelines by engineers

Therefore, distribution network map and its ledger should be made and kept systematically. This map can
help engineers to understand and to conduct a new project such as improvement of facility and/or renewal
in formulation stage of planning.

1.6.2 Revision of Map
Pipes change frequently with extension, improvement and moving of pipes. Therefore, engineers have to
grasp facility information promptly and revise the map accurately.

Main information of water facilities on distribution network map is shown below.

Item Information Remarks

Pipe location, material, diameter, | Included in abandoned pipes
length

Valve, Washout, Fire Hydrant Location, Valve type

Topographical factor Road, House, River (Cannel)

Washout

Mangadh

e

\2 76

b
|
Pipe matenji 1, Diameter (mm), Pipe length (m) =~ PE @110 40.0m 183

.-"I )
YOS~ pE G110 96.0m
R HopE 0106
e Sk ===

FH

\ \\ Fire Hydrant
il

Figure 1.6.1 Sample of Water Distribution Network Map
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1.6.3 Problems and Countermeasures

Since the water distribution maps are linked together with the facility information/ledgers, the
information can be shared and be centralized for other staffs. Therefore, the facility information which
technicians and plumbers have relied on their experience and memories till now can be visualized and
be also shared to a third person. Furthermore, places where consumer complaints such as low water
pressure and water quality deterioration occur can be confirmed with the information map, and the
causes can be supposed. WUSCs are able to study countermeasures such as elimination of dead ends,
pipe looping and valve control, and they take measures.
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2. New Planning Formulation of Water Distribution Facilities

A water distribution facility consists of pipes, service reservoirs, elevated tanks, pumps, valves, washouts
and other accessory equipment.

The water distribution facility is required to be arranged under a rational plan, be able to supply water
required by customers with a proper water pressure, and be easy in maintenance. Furthermore, keeping the
quality of treated water flowing in the distribution pipelines is also required to be adequately taken into
account.

2.1 Water Distribution Facilities Plan

The facilities to store and distribute treated water to users can be planned and designed according to water
resources, location, nature of area and demand. Consideration has to be taken during the planning, design,
and operation of distribution and storage tanks to prevent or mitigate any effect. The purpose of water
distribution facilities plan is to introduce the basic concepts included in planning of distribution systems.

Important issues and factors are,

(1) Planning and implementation issues,

(2) Planning and conceptual design of water distribution network
(3) Design of pipelines

(4) Operation and maintenance of distribution pipelines

2.2 Issues in the Planning Process

Planning and implementation issues of water distribution facilities include,
Type, size and location of distribution facilities
Involvement of the public during the planning and implementation process. The public may be
affected directly by location and construction of facilities.

2.3 Type, Size and Location of Facilities

The primary factors of distribution facilities include the location and required demand of the water users.
The principal facilities needed for the delivery of treated water are an eclevated tank for storage,
transmission and distribution pipes.

It is basically required that a service reservoir be arranged at a place as close to the center of the service
area as possible and at a high place if such a high advantageous for water distribution is available, or at any
other proper place if such a high place is not available for any geographical reason, etc.

Elements of typical treated water storage and distribution system are shown in Figure 2.3.1.

Elevated Tank (Service Reservoir)

Intake Facility - Distribution pipe
Transmission pipe / ///_ / ///
/ — /
. > / _A/ Z /:/Z/ 2

Raw Water
Transmission pipe

Water Treatment Plant ,

e e o — —

Service Area

Figure 2.3.1 Element of typical Water Supply Facilities
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In terms of facility structure, durability, earthquake resistance, water-tightness, etc. must be taken into full
account. Therefore, for arranging a service reservoir, a place with ground as firm and strong as possible
must be selected.

2.4 Planning and Conceptual Design of Distribution Facilities

The planmng process consists of the following tasks.
Identification of water user’s demand
Determination of water quantities and pressure required for water demand.
Distribution system layout as optimization system including pipeline routes and pipe diameters
Distribution system analysis

One of the initial planning tasks is to determine how the location and required quantities of water supply
match the location and demands of users. Important characteristics of the main demand include,

1) the quantity of water demand,
2) the physical location and elevation of points of use within the service area
3) the required operation pressure at providing water points

2.5 Required Quantities

Major demand, average daily flow, maximum daily flow and peak hourly flow have to be determined. Peak
hourly demand is the most important flow rate criterion for sizing distribution facilities.

2.6 Maximum daily design water flow, Hourly maximum design water flow

There are three kinds of design water flow, average daily design water flow, maximum daily design water
flow and maximum hourly design water flow

Annual water flow divided by 365 days makes average daily design water flow in the target years. This is
used for estimation of service charge and operation and maintenance costs.

Maximum daily design water flow means water flow on the day of maximum water generation in a year.
This maximum daily design water flow is used in design of water treatment plant which needs to cope with
seasonal variation, and is used in design of transmission pipelines and transmission pumps.

Hourly maximum design water flow is 24 hours conversion of numerical value (m’/day) of a peak water
flow per hour on the day of maximum water generation, is used for design of distribution pipes and
distribution pump.

1) Water Demand

Water demand rate to be adopted in the design are as follows;

Domestic water demand for service connection (Daily average): 100 L/capita/day (DWSS Design
Criteria)

2) Variation Coefficient
Variation coefficient means magnitude of variation of water demand.
(Daily maximum value) / (Daily average value) = 1.2

3) Leakage Rate
Leakage rate was estimated to be 10 % of average daily water flow

4) Hourly peak factor
Hourly maximum water demand is estimated by multiplying daily maximum water demand by the
peak factor. The peak factor 3.0 is taken as standard in Nepal.
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The peak factor indicates the ratio of hourly maximum to hourly average in the day of the maximum
demand and generally used to grasp hydraulic characteristic of principal pipes in pipe network such as
distribution main pipes. In fact, the peak factor means that a ratio of water users open faucets at the
same time to average use, but not increase of water flow of service pipes such as house connection
pipes and tertiary pipes.

‘ Daily Max / Daily Ave. = 1.20 ‘

| Hourly Max / Daily Max = 3.0 |

Unit design average daily water flow, design maximum daily water flow and design maximum hourly
water flow are calculated as below.

Unit average daily water = 100 L/capita/day x 1.1 (included in leakage)
Unit maximum daily water = Unit of average daily waterx1.2
Unit maximum hourly water = Unit of maximum daily water x3.0

2.7 Distribution Network System

The distribution network system consists of all pipeline routes, the locations, sizes and elevated tanks. Two
types of distribution systems may be mainly used tree type distribution system or grid type one as shown in
Figure 2.7.1 and Figure2.7.2.

«— Branch pipe ~

Dead End

\ Main pipe
Figure 2.7.1 Tree Type Distribution System Figure 2.7.2 Grid Type Distribution System

Main pipe

1) Tree Type System: In Dhulabari and Gauradaha WUSC

A single main is used that reduces in size with increasing distance from the source. Branch lines
emanate from main pipe. Tree type system has dead ends which are the potential for stagnation and
deterioration of water quality, and periodic flushing is required to remove deposits in dead points.

A dead end pipe where water threatens to be retained should be avoided as much as possible.

The dead points are shown in Figure 2.7.3 and 2.7.4 in Dhulabari and Gauradaha pipeline networks.

How to eliminate a dead end or to avoid generating rust-colored water at a dead end
a) To loop a pipe network
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Dead end

Installing pipe

No dead end
Distribution
Pipes
1) Current situation 2) Connecting between | 3) Loop Network
the dead ends
b) To install a washout drain at a dead end

Dead end Installing Installing

Washout drain

Distribution
Pipes

1) Current situation

at a dead end

2) Installing a washout

3) Washed out through
a drain periodically

2) Grid Type System: In Mangadh WUSC

This pipeline system is laid out in a lattice-shaped, with the piping usually deceasing in size as the
distance increasing from source. In grid type system, headloss will generally be less compared with a
tree type system. Looping network eliminates dead ends in the distribution system. Therefore, the

potential for stagnation and deterioration of water quality can be reduced.

O

O

O

Figure 2.7.3 Flow Diagram of Pipelines in Dhulabari
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O : Dead End

Figure 2.7.4 Flow Diagram of Pipelines in Gauradaha

Figure 2.7.5 Pipelines in Mangadh
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A major problem of water quality caused by a distribution pipeline is red water caused by rust generated on the
inner surfaces of the distribution pipes.

The cast-iron pipes and steel pipes deteriorated in painting and lining with the lapse of years cause red
water. Therefore, such proper measures must be taken as replacing pipes by any other kind of pipes or
rehabilitating pipes.

2.8 Distribution System

The distribution system can be classified into gravity flow type and pump boosting type, depending on the
height relation between the service reservoir and the distribution area. If any proper high place is available
in or near the distribution area, the service reservoir is located there to adopt gravity flow type, and if not
available, pump boosting type is adopted.

Gravity flow type is more excellent than pump boosting type since it is not affected by electric service
interruption and allows safe water supply to be secured. Therefore, if any proper high place is available in
or near the distribution area, gravity flow type is adopted in principle, considering the economic advantages
of construction cost and maintenance cost.

Furthermore, it is necessary to make use of topographical and geographical conditions as much as possible,
for securing the energy of positions, thereby saving the electric power used, and also to arrange,
considering the expansion of the range of the water service system.

2.9 Piping System Sizing
In design of water distribution systems, the size of the pipelines must be balanced against the maximum

velocity in the pipelines and total headloss across the distribution network. If the pipe sizes are too small,
headloss will be greater, and pressures will be reduced. Appropriate sizes of pipe have to be determined.

The principal design criteria for water pipelines are maximum velocity and required pressures. In general,
appropriate velocities are between 0.5 and 1.5 m/s in a pipeline, it will result in the most economical
construction costs.

2.10 Design Criteria in Hydraulic Analysis

The information below is the hydraulic design criteria.
Pipe materials: HDPE
Pressure rating: PN 2.5, 4, 6, 10 type pipes

Minimum service pressure: 0.5 — 0.7 bars throughout the distribution network except that
service pressure will be relaxed in case of fire flow (using a
fire hydrant).

H-W Coefficient: C= 110 - 150 (HDPE)

Minimum flow velocity: 0.3 m/sec.

Maximum flow velocity: 3 m/sec.

Typical range of hydraulic gradient: 0.1 - 0.5 %

Hazen-Williams Equation;
V =0.35464 C D" 1"

Q=0.27853 C D** 1**

I=10.666 C¥ D™ Q!
V: velocity (m/sec), Q: flow rate (m*/sec), D: pipe diameter(m), I: hydraulic gradient (%o)

1) Maximum Pressure Head

In design and construction of distribution networks, it is necessary to ensure minimal leakage will be
addressed. Leakage increases proportionally as pressure increases. A maximum residual pressure of
approximately 50 m head will be adopted to minimize excessive water usage and excessive leakage.
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2) Pipe Roughness
Pipe roughness factor is 120 as Hazen-Williams coefficient.
In case of new pipeline design included in pipe bends and fittings, H-W coefficient (C) is 120
generically.
In case of new straight pipeline design, H-W coefficient (C) is 130 generically.

3) Selection of Pipe Specification

The pipe manufacturer’s allowable pressure is taken at 20 degrees. However, for instance, the water
temperature may reach 40 degrees in summer. To account for the higher temperature, a reduction
factor of 0.74 will be applied to the pipe maximum allowable pressure. For PN16, allowable operating
pressure, the hydrostatic pressure, will be 1.18 MPa (= 1.6 MPa x 0.74 at 40 degrees).

Table 2.10.1 Pressure Reduction Factor for Each Water Temperature

Water Temperature ‘C 20 25 30 35 40
Pressure Reduction Factor 1.00 0.93 0.87 0.80 0.74
Maximum Allowable Pressure MPa 1.00 0.93 0.87 0.80 0.74
(kgf/cmz) (10.2) (9.5) (8.9) (8.2) (7.5)
Working Pressure MPa 0.75 0.68 0.62 0.55 0.49
(kgf/cmz) (7.6) (6.9) (6.3) (5.6) (5.0)

Note 1: Maximum allowable pressure = working pressure + water-hammer pressure 0.25 MPa (2.6 kgf/cm?)
Note 2: Derivation of pressure reduction factor is based on the International Standard.

Pressure Head;
Pressure head is a term that represents the internal energy of a fluid as a column of water.
Pressure Head (m) = Hydrostatic Head (m) — Head Loss (m)

Elevated Tank
Head Loss
Hydrostatic
Head
3
Pressure
Head
Ground Level

Figure 2.10.1 Pressure Head

Head Loss;

In any real moving fluid, energy is dissipated due to friction. Head loss is divided into two main categories,
major losses associated with energy loss per length of pipe, and minor losses associated with bends, fittings
and valves. The common equation used to calculate major head losses is the Hazen-Williams equation.

Head Loss (m) = Hydraulic gradient (%o) x Pipe Length (m)
=IxL
= 10.666C*DHQIS «

Hydrostatic Head;
Hydrostatic head is the pressure rise caused by gravity acting on a column of water or fluid that is not in
motion.

Hazen-Williams equation (C = 110) is shown in Figure 2.10.2.

Friction loss for each pipe diameter, i.e. C=130 and 100 m pipe length is shown in Figure 2.10.3 and Table
2.10.3.
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Table 2.10.2 High Density Polyethylene Pipe (HDPE)

HDPE Pipes Dimension ( IS 4984-1987 / NS 40-2042 )

Pressure Class
PN 2.5 PN 4 PN 6 PN 10
de e di e di e di e di
mm mm mm mm mm mm mm mm mm
16 2.2 11.9
20 2.6 15.2
25 3.1 19.2
32 2.6 26.9 4.0 24 .4
40 2.2 35.6 32 33.7 4.9 30.7
50 2.7 44.7 3.9 422 6.0 38.5
63 2.2 58.6 33 56.5 49 53.3 7.6 48.4
75 2.6 69.9 4.0 67.1 5.7 63.6 9.0 57.8
90 3.1 83.9 48 80.5 6.9 76.3 10.8 69.3
110 3.7 102.6 5.7 98.7 8.3 934 134 84.3
125 4.2 116.6 6.4 112.2 9.5 106.1 15.0 96.3
140 4.7 130.7 7.3 125.5 10.5 119.0 16.7 107.9
160 53 149.5 8.3 143.4 12.0 136.0 19.0 123.5
180 6.0 168.0 9.3 161.5 13.6 152.9 21.5 138.8
200 6.7 186.7 10.3 179.4 15.1 169.9 23.8 154.3
225 7.4 210.3 11.6 201.9 16.8 191.4 26.8 173.4
250 8.3 233.5 12.9 224.3 18.7 212.6 29.8 192.8
280 9.2 261.7 14.3 251.4 20.9 238.2 33.2 216.2
315 10.3 294.5 16.1 282.8 23.6 267.9 37.3 2433
355 11.6 331.9 18.1 318.8 26.5 302.0 42.0 274.2
400 13.1 373.9 20.4 359.2 29.9 340.3 47.4 308.9
450 14.6 420.8 22.9 404.2 33.5 383.0 53.2 347.8
500 16.4 467.3 25.5 449.1 37.2 425.6 59.3 386.0

de = outside diameter of the pipe
di = inside diameter of the pipe

e = wall thickness

PN = nominal pressure rating (bar)
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Friction Loss of water in meter per 100m length of pipe, based on Hazen & Williams formula using C = 130

40.0
350 ? ¥
30.0 /(
250 »
€ / / /
o 200
2
o
4
15.0
L
AN o222 2 Q0 Y 92 Sl e e e 22 8 & 8
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Flow (m3/day)

—— 32mm, 1.3 inch

—— 40mm, 1.6 inch

—&— 50mm, 2 inch

—>—63mm, 2.5 inch

—%—75mm, 3inch _ —@— 90mm, 3.5 inch |

Figure 2.10.3 Friction Loss of Water in Meter per 100 m (C=130)

Table 2.10.3 Friction Loss of Water in Meter per 100 m (C=130)

Friction Loss of water in meter per 100 m length of pipe, Based on Hazen & Williams Formula Using C = 130

Diameter in mm

Outside Diameter 32 50 63 75 90 110 125 140 160
Inside Diameter| 26 41 57 68 81 100 113 127 145
1.3-in. 2-in. 2.5-in. 3-in. 3.5-in. 4.3-in. 5-in. 5.5-in. 6.3-in.
Flow Velocity Loss Velocity Loss Velocity Loss Velocity Loss Velocity Loss Velocity Loss Velocity Loss Velocity Loss Velocity Loss Velocity Loss

L/s m*/min_ | m'hr_| m'day | misec m m/sec m m/sec m m/sec m m/sec m m/sec m m/sec m m/sec m m/sec m m/sec m
0.02 0.00 0.1 2 0.04 0.0 0.03 0.0 0.02 0.0 0.01 0.0 0.01 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0
0.06 0.00 0.2 5 0.11 0.1 0.07 0.0 0.04 0.0 0.02 0.0 0.02 0.0 0.01 0.0 0.01 0.0 0.01 0.0 0.00 0.0 0.00 0.0
0.12 0.01 04 10 022 0.4 0.14 0.1 0.09 0.0 005 0.0 0.03 0.0 0.02 0.0 0.01 0.0 0.01 0.0 0.01 0.0 0.01 0.0
0.17 0.01 0.6 15 033 0.8 0.20 0.2 0.13 0.1 0.07 0.0 0.05 0.0 0.03 0.0 0.02 0.0 0.02 0.0 0.01 0.0 0.01 0.0
0.23 0.01 0.8 20 0.44 1.3 0.27 0.4 0.18 0.1 0.09 0.0 0.06 0.0 0.04 0.0 0.03 0.0 0.02 0.0 0.02 0.0 0.01 0.0
035 0.02 3 3 0.65 27 041 09 0.26 03 0.14 0.1 0.10 0.0 007 0.0 0.04 0.0 0.03 0.0 0.03 0.0 0.02 0.0
0.46 0.03 1.7 40 0.87 4.7 0.54 1.5 0.35 0.5 0.18 0.1 0.13 0.0 0.09 0.0 0.06 0.0 0.05 0.0 0.04 0.0 0.03 0.0
0.58 0.03 2.1 50 1.09 7.0 0.68 22 0.44 0.8 0.23 0.2 0.16 0.1 0.11 0.0 0.07 0.0 0.06 0.0 0.05 0.0 0.04 0.0
0.69 0.04 25 60 1.31 9.8 0.81 3.1 0.53 1.1 0.27 0.2 0.19 0.1 0.13 0.0 0.09 0.0 0.07 0.0 0.05 0.0 0.04 0.0
081 0.05 29 70 153 13.1 095 41 0.61 14 032 03 022 0.1 0.16 0.1 0.10 0.0 0.08 0.0 0.06 0.0 0.05 0.0
0.93 0.06 33 80 1.74 16.8 1.08 53 0.70 1.8 0.36 0.4 0.26 0.2 0.18 0.1 0.12 0.0 0.09 0.0 0.07 0.0 0.06 0.0
1.04 0.06 3.8 90 1.96 20.8 1.22 6.5 0.79 23 0.41 0.5 0.29 0.2 0.20 0.1 0.13 0.0 0.10 0.0 0.08 0.0 0.06 0.0
1.16 0.07 42 100 2.18 253 1.35 79 0.88 2.8 0.45 0.6 0.32 0.2 0.22 0.1 0.15 0.0 0.12 0.0 0.09 0.0 0.07 0.0
1.39 0.08 5.0 120 2.62 35.5 1.62 11.1 1.05 39 0.54 0.8 0.3: 0.3 0.27 0.1 0.18 0.1 0.14 0.0 0.11 0.0 0.08 0.0
1.62 0.10 58 140 3.05 47.2 1.90 14.8 1.23 5.1 0.64 1.0 045 0.4 0.31 0.2 0.21 0.1 0.16 0.0 0.13 0.0 0.10 0.0
1.85 0.11 6.7 160 3.49 60.4 217 18.9 1.40 6.6 0.73 1.3 0.51 0.6 0.36 0.2 0.24 0.1 0.18 0.0 0.15 0.0 0.11 0.0
2.08 0.13 75 180 3.93 752 244 35 158 82 082 1.6 057 0.7 0.40 03 027 0.1 021 0.1 0.16 0.0 0.13 0.0
2.31 0.14 8.3 200 4.36 91.3 2.71 28.6 1.75 9.9 0.91 2.0 0.64 0.8 0.45 0.4 0.29 0.1 0.23 0.1 0.18 0.0 0.14 0.0
2.89 0.17 104 250 5.45 138.0 3.38 43.2 2.19 15.0 1.13 3.0 0.80 1.3 0.56 0.5 0.37 0.2 0.29 0.1 0.23 0.1 0.18 0.0
347 0.21 125 300 193.4 4.06 60.6 2.63 21.0 1.36 4.2 0.96 1.8 0.67 0.8 0.44 0.3 0.35 0.2 0.27 0.1 0.21 0.0
4.05 0.24 14.6 350 2572 4.74 80.5 3.07 28.0 1.59 5.6 1.12 24 0.79 1.0 0.52 0.4 0.40 0.2 0.32 0.1 0.25 0.1
4.63 0.28 16.7 400 329 5.42 103.1 3.51 35.8 1.82 72 1.28 3.0 0.90 1.3 0.59 0.5 0.46 0.3 037 0.1 0.28 0.1
521 0.31 18.8 450 409 6.09 128.2 3.95 44.5 2.04 9.0 1.43 3.8 1.01 1.6 0.66 0.6 0.52 0.3 041 0.2 0.32 0.1
579 035 208 500 498 677 1558 439 54.1 227 10.9 159 4.6 112 20 074 0.7 0.58 04 046 02 035 0.1
6.94 0.42 25.0 600 697 8.12 2183 5.26 75.9 272 152 1.91 6.5 1.35 2.8 0.88 1.0 0.69 0.5 0.55 0.3 0.42 0.2
8.10 0.49 29.2 700 927 9.48 290 6.14 100.9 3.18 20.3 223 8.6 1.57 3.7 1.03 1.3 0.81 0.7 0.64 0.4 0.49 0.2
9.26 0.56 333 800 1,187 10.83 372 7.02 129.2 3.63 26.0 2.55 11.0 1.80 4.7 1.18 1.7 0.92 0.9 0.73 0.5 0.56 03
10.42 063 375 900 1476 | 12.19 462 789 160.6 408 323 287 13.7 202 538 133 2.1 1.04 12 082 0.7 0.63 3
11.57 0.69 41.7 1,000 1,794 13.54 562 8.77 195.2 4.54 39.2 3.19 16.6 225 7.1 1.47 25 1.15 1.4 091 0.8 0.70 0.4
17.36 1.04 62.5 1,500 3,798 20.31 1,189 13.16 413 6.81 83.0 4.78 35.2 3.37 15.0 221 54 1.73 3.0 1.37 1.7 1.05 0.9
2315 139 833] 2,000 6,466 | 2708 | 2.025| 1754 704 908 1414 6.38 599 249 255 2.95 92 231 50 183 29 1.40 15
28.94 1.74 104.2 2,500 9,771 33.85 3,060 21.93 1,063 11.35 214 797 90.5 5.62 38.6 3.69 13.8 2.89 7.6 229 4.3 1.75 2.3
34.72 2.08 125.0 3,000 13,690 40.62 4,287 26.31 1,490 13.61 299 9.57 126.8 6.74 54.1 442 19.4 3.46 10.7 2.74 6.1 2.10 32
40.51 243 145.8 3,500 18,208 47.39 5,702 30.70 1,981 15.88 398 11.16 169 7.87 71.9 5.16 25.8 4.04 14.2 3.20 8.0 2.45 4.2
46.30 278  166.7] 4,000 23310 | 5416 7300 3508 | 2536| 1815 510 1275 216 899 92.1 5.90 330 4.62 182 3.66 103 231 54
52.08 3.13 187.5 4,500 28,985 60.93 9,077 39.47 3,154 20.42 634 14.35 268 10.11 114.5 6.63 41.0 5.20 22.6 4.11 12.8 3.16 6.7
57.87 347 208.3 5,000 35,223 67.70 11,030 43.85 3,833 22.69 770 15.94 326 11.24 139.1 7.37 49.9 577 27.5 4.57 15.6 3.51 8.2
69.44 417]  2500] 6,000 49353 | 8123 | 15455| 52.63| 5370 2723] 1,079| 1913 457 348 195 8.85 699 693 385 548 218 421 114
81.02 4.86 291.7 7,000 65,640 94.77 20,555 61.40 7,142 31.77 1,435 22.32 608 15.73 259 10.32 92.9 8.08 51.2 6.40 29.0 491 15.2
92.59 5.56 3333 8,000 84,033 108.31 26,315 70.17 9,144 36.30 1,838 25.51 778 17.98 332 11.80 119.0 9.24 65.6 7.31 37.1 5.61 19.5
104.17 6.25 375.0 9,000 104,492 121.85 32,722 78.94 11,370 40.84 2,285 28.70 968 20.23 413 13.27 147.9 10.39 81.6 8.23 46.2 6.31 242
115.74 694] 416.7] 10,000 126980 | 13539 | 39.764| 8771 | 13817| 4538 2777] 31.89] 1i76]| 2247 502 1474 180 1155 99.1 9.14 56.1 7.01 294
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2.11 Consideration of Planning of Distribution Network
Confirmation of the following pipe conditions in pipe planning.

1. Pipe Diameter: Investigation of main pipe and branch pipe diameters.
Pipe Routes: Confirmation of pipe route and pipe position with map of the existing pipe network.

3. The distribution network layout for new areas to be served will be formed by loops of pipelines to the
extent practicable, thereby minimizing dead ends and providing flexibility in operation.

4. Pipe Connecting Node: Confirmation of position of pipe connecting node with map of the existing pipe
network.

5. Determination of diversion culvert location: method of installation of pipe at diversion points is
decided after confirming other existing buried objects. Clearance between pipe and buried object
should be more than 0.3 m.

2.11.1 Pipe Materials

Many pipe materials are available for the water distribution. The most commonly used pipe materials are
ductile iron, steel, polyvinylchloride (PVC) and high density polyethylene (HDPE). HDPE pipes are
adopted mainly in 3 WUSCs. The features and limitation of HDPE are described below.

Light weight for ease of installation

Flexible, but required special bedding conditions to limit deflection

Special corrosion protection is not required

Available in welding joints only

Special joint restrains may not be required at changes in direction

HDPE pipe is not affected by hydrogen sulphide. (for Sewer)

VVVYVYY

HDPE pipe has been in use for a number of years on clean water and dirty water (sewage) applications. It is
a flexible pipe type with respect to the pipe itself and can tolerate some ground movement. Early problems
with the pipe associated with jointing (couplings were used) have been overcome with the advent of fusion
welding either by sleeve or butt welding. When butt welding is used, care has to be taken to remove any
‘melted’ material from inside of pipe in order to help prevent the potential for blockages.

Where fusion welded HDPE pipe is used there is no need to install thrust blocks at fittings, bends and other
ancillary items. The thrust block, however, may be required at valve installation points.

2.11.2 Welding Joints of HDPE

Welding joints are used for HDPE pipe. HDPE pipe joints are welded by using simple tools as shown in
Figure 2.11.1 and Figure 2.11.2. Welded joints are restrained and can not be pulled apart under pressure
and is appropriate for manual jointing. However, in case of incorrect joint such as insufficient and gappy at
joint point, joints may pull apart and/or leakage of water may occur.

Butt welding applications:
Joints are non-removable and tension-resistant

For correct butt welding:
»  Parts to be welded must be cut square
»  The welding plate and the parts to be welded must be clean.
»  The welding plate must be at the correct temperature.

Butt welding for using a welding plate:

»  Press clean and cut-square ends against the weld plate.
> Do not accelerate the cooling process. For instance, usage of water for cooling.
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Figure 2.11.1 Manual Butt Welding

a) Soldering iron over a gas burner conjugation tube

Note; While method of manual welding joint a)-c) is used in Dhulabari and Gauradaha WUSCs, handmade sockets are used
in Mangadh WUSC.

Figure 2.11.2 Method of Welding Joints in 3 WUSCs

2.11.3 Foundation of Pipeline
1. The foundation of an underground pipeline shall be designed, sufficiently considering the conditions of
the ground, loading conditions and the properties of the pipes used.
2. The backfilling earth shall be selected to allow proper compaction when the pipes are buried.
3. When a pipeline is laid in poor subsoil, the ground conditions and pipeline settlement shall be
sufficiently examined, to use an execution method, pipes and joints suitable

The quality of the nature of backfill soil affects the execution convenience of backfill and compaction, and
also greatly affects the safety of the pipeline. Especially for steel pipes and PVC pipes, cobble stones and
rock debris which threaten to damage the pipe should not be contained, and if excavated soil is not good
enough to satisfy the design conditions, soil dressing is necessary.

2.12 Accessory Equipment

The accessory equipment of distribution pipelines can be classified into air valves, valves, fire hydrants,
washout, flow meter and manholes. As the accessory equipment, the most appropriate devices must be
arranged at proper places, considering the arrangement of distribution pipelines, the topographical and
geographical conditions of the distribution area and water demand.

The accessory equipment which have been used for long periods of time may be functionally degraded due
to the wear at sliding portions and the deterioration of paint at wetted portions, to cause trouble in stable
water supply. The accessory equipment must be rehabilitated and improved at opportune timing, to restore
or improve the functions.
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2.12.1 Air Valves

Air valves are located on all high points in the distribution pipelines to allow trapped air to be release from
pipelines without loss of water. Trapped air, if allowed to accumulate at a high point, carries out restrictions
and reduces the capacity of the pipeline due to increasing headloss.

When a pipeline is filled with water, the air in the pipeline must be properly eliminated, and when water in
a pipeline must be eliminated for the necessity of construction or other work, proper air suction is
necessary.

Schematic illustrating placement of air valves on distribution system is shown in Figure 2.12.1.

Air Valve
b TV

Elevation

Washout

Longitudinal Section
Figure 2.12.1 Locations of Air Valves and Washouts

2.12.2 Gate Valve and Butterfly valve

Valves are provided throughout water distribution network to control flows and maintain pipelines. Valves
will allow sections of the distribution network to be isolated for leakage, repair and replacement. Shutoff of
flow on the distribution pipeline is usually achieved by using gate valves or butterfly valves. Isolation
valves shall be of the gate valve for 300 mm diameters below, and butterfly valves for 300 mm above.
Valve will be installed at intervals of about 500m, but not exceeding 1000 m in the distribution network.

For the distribution network, sufficient isolation valves will be provided so as to provide adequate isolation
for purpose of maintenance and repairs. Where gate valves are provided at branches, more than 3 valves
will not be provided at crosses and more than 2 valves will not be provided at tees.

Elevated Tank
(Service Reservoir)

Valve — %

500 — 1000 m

|

Y
A
Y
A

Y
A

Figure 2.12.2 General Valve Locations
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(a) At Cross (b) At Tee
Figure 2.12.3 Valve Location

2.12.3 Washout:

Washouts are small pipe connections with valve located at dead ends and low spots in the distribution
pipelines to allow accumulated sediment to be cleaned by flushing and the pipeline drained.

1. Location of washout drain: washout drain should be installed nearby drainage canal or river

2. Drain pipe diameter is normally 1/2 — 1/4 size of main pipe diameter

3. Washout drain should be built strongly at the spillway so as not to erode or to be destroyed by
draining. If the place near an washout drain is likely to be eroded or damaged by discharge,
protective work especially by concrete, rubble mound, etc. must be provided.

4. Washout drain is set at a position higher than the high water level of the water channel to prevent the
backflow of sanitary wastewater from the water channel.

2.12.4 Fire Hydrant

These fire hydrants can be used in case of fire. Fire hydrant will be located in the distribution network on
all pipelines of at least 150 mm nominal diameter, otherwise, negative pressure may occur in small
diameter such as less than 100 mm. Spacing will be at about 200 m and at street corners if practicable and
at locations to avoid obstruction to property owners.

2.13 Service Reservoirs and Elevated Tanks
Service reservoir and elevated tank are a reservoir for receiving water from a water treatment plant and
distributing in response to the demand of the distribution area, and must have function to respond to the
hourly change of distributed amount and also a function to be able to maintain a predetermined amount
and water pressure even when an accident occurs upstream of the service reservoir and/or the elevated
tank.

The service reservoir and the elevated tank must be water-tight, sanitary, and sufficiently durable in
structure to avoid contamination from outside.

When in great depth in a service reservoir and elevated tank, water is likely to leak from expansion
joints, construction joints due to water pressure. It is necessary to adopt a highly water-tight and durable
concrete structure. For this purpose, it is necessary to apply a water shut plate of PVC or rubber to the
expansion joints and construction joints as required, or coat the concrete on the inside surface of the
service reservoir and the elevated tank with waterproof mortar or epoxy resin paint, for securing water
tightness and preventing the deterioration of concrete by chlorine.

2.14 Operation and Maintenance (O&M) of Distribution Facilities

Distribution facilities require proper operation and maintenance to maintain reliable service to the water
users. O&M of pipeline include periodic flushing of the pipes to maintain water quality, regular checking of
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disinfection residuals throughout the system to prevent deterioration water quality. m

Important method of maintaining water quality is to institute a program of periodic flushing of water
distribution mains. Flushing can be accomplished by using fire hydrant and washout drain at low points and
dead ends in distribution system. Flushing water can be discharged to cannels or local waterways with
permission of administrator.

Further important O&M function for distribution systems is a program of regular exercising of the valves
and fire hydrants. Valves and fire hydrants should be operated at least once annually to ensure their proper
operation.

Washout drains are provided to keep the pipelines free from blockade. It shall be washed out at least once

in 3 month in dry season and once a month in rainy season with enough water to flush the deposited dirt
until clear water at washout is observed
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Water Meter Reading and Meter Calibration Control Standard Operation Procedure (SOP)

Procedure of Water Meter Maintenance

Procurement of Water Meters

A 4

Refer to
Section 4

A 4

Returns

Check meters simply
Pass test Not pass test

A 4

Refer to

. Record meter information
Section 6

A 4

Storage of meters

v
Installation of Water Meters
(Delivery to customer)

Refer to
Section 3
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I Check the duty

\ 4

Refer to

Service pipe  [* Refer to

Section 1 . .
Meter Reading Section 2
< ( Customer complaints
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Figure 1 Procedure of Water Meter Maintenance



1. Installation of Service pipe and Water Meter

Water service installation should be given such that service pipes with adequate size and devices are
reasonably combined so as to stably supply the water volume needed by users and supply a safe

water.

For the exact measurement of water consumption, proper selection, installation and control of water
meters are essential.

Even when service pipes are properly designed and executed, it is not possible to secure stable water
supply and water quality if the method of use is not proper, improper devices are installed, or
rebuilding is made upon users’ discretion. Therefore, instruction and guidance should be given to
users on the proper use and maintenance of water service pipe installation.

1.1 Service Pipe

a) Connection point from distribution pipe should be surveyed sufficiently to avoid cross
connections.

b) Service pipe diameter should be smaller in principle than distribution (main) pipe diameter.

¢) Not to connect from joint and/or fitting point on main pipe.

d) Clean the surface of main pipe when service pipe is connected. During the installation of service
saddle, fasten equally with bolts on the main pipe.

Main pipe
Service Pipe PiP
Main pipe Service Saddle
Service Saddle 1 Main pipe and @ipe Photo-2 Service Saddle
1.2 Location of Stop valve Fitting
Stop valve will be installed in front and behind mef¢r and/or meter box without hindering meter
maintenance. W

Photo-1 Service Pipe Photo-2 Service Saddle

1.2 Location of Water Meter

a) Water meter is principally located inside the ground for easy inspection and/or replacement and
where the probability of meter damage meter is low.

b) In case of installing a water meter under ground, use a meter box.

¢) In case of installing water meter, inflow direction sign on a meter should be confirmed and set in
the horizontal position.

d) There are two types of a meter position. One is the order of a stop valve and a meter (Type-1),
the other is a meter and a stop valve (Type-2).
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Figure 1.1 Service Pipe

1.3 Pipe Working

a) Distance of service pipe and other embedded pipes should be kept at least 30 cm to avoid
accidents such as cross connection and pipe damage.

b) Underground pipe works should be kept in a straight line as much as possible as it is easier to
understand and locate the pipes later and such pipe laying is much economical.

c) Put a stopper at pipe end with plug to avoid filthy water from flowing into pipe when pipe stops
working temporary or daily.

d) In drilling the distribution pipe, it shall not adversely affect the strength and inner coat.

e) When the service pipe is branched from the distribution pipe, corporation stop, saddled
corporations stop and T-pipes shall be used.

f) A stop valve and a water meter should be provided at position facilitating future maintenance,
and service pipe should be laid as straight as possible.

g) Pipes are exposed along building/house columns and walls, where pipes are susceptible to
damage due to deflection and vibrations by external forces, the pipes’ own weight and water
pressure, pipes should be fixed to the building/house using brackets at 1 — 2 m intervals.

h) When piping is completed, it is desirable that pipes are flushed and undergo flow before
attaching meters.

1.4 Water Meter

Water meters are attached to water service equipment and used to integrate water volume consumed
by users, and the measured water volume forms a basis of water to control water charges and
revenue earning water rates.

Additionally, conditions required for water meters are followings;

a) Good measuring accuracy
b) Durability

¢) Sufficient capacity

d) Good sensitivity

e) Wide measuring range

f) Ease in reading



g) Ease in handling
h) Relatively failure-free

Photo-3 Installed water meter Photo-4 Water meter
tary Index

Photo-5 Meter indicator Photo-6 Impeller and Gear wheel
1.5 Water Meter Type

Water meters measure the water consumption of which the working condition is diverse. For the
domestic water meter type, there is estimation type in view of the proportionality of the vane wheel
revolution and the volume of passing water.

Water meters are generally vane wheel jet type. Meter mounts are threaded for diameters 15 — 40
mm and flanged for diameters 50 — 350 mm, in general.

1.5.1 Vane wheel jet type water meter

This water meter type is designed so that the vane wheel built in the meter chamber is rotated by
water flow to integrate the volume of passing water.

Single jet type water meter refers to a structure by which the water flown to the meter case is directly
given to the vane wheel.

Multi jet type water meter refers to a structure in which another meter case (inner case) is provided
in the meter case, and water is supplied as a jet flow from one nozzle to the vane wheel.




Meter indicator

Impeller
Lower Inner case
Nozzle Gear wheel

Figure 1.2 Single jet type water meter Figure 1.3 Multi jet type water meter

1.5.2 Wet Type and Dry Type

The wet type refers to meters of which the indicating mechanism, including the scale plate, is
entirely submerged in the water.

The dry type refers to meters of which the scale plate and indicating mechanism are isolated from
the flow unit by board. The vane wheel rotation is transmitted to the indicating mechanism.

1.5.3 Rotary Index

Rotary index is used to find out the flow rate at which rotary index of water meter starts sensitivity,
and flow rates of trace flows such as water leakage.

1.6 Proper treatment of a water meter and suggestion of water meter installation
(1) Precaution for safety’s sake
»  To pay attention while carrying heavy equipment and installing water meters since there are
possibilities of injury.

» Not to touch directly a screw joint part on a meter case because there is a possibility of
injury. To put on cotton work gloves to help prevent injury.

» To use appropriate tools such as wrenches for plumbing. Hindrance and accident may be



caused by using inappropriate tools for plumbing.

Not to pour hot or boiling water into the water meter. When hot water of more than 40
degrees flows in a water meter, there is a possibility to damage the inside plastic parts of the
water meter.

(2) Precaution for water meter management during meter storage

>

Not to give water meter a strong shock. When a water meter falls, there is a possibility of
meter damage and might be difficult to measure the amount of flow because the shaft
bearing of the impeller will be damaged.

Not to give water meter vibration. When a water meter receives vibration for many hours,
it might be difficult to measure the amount of flow because the shaft bearing of the impeller

will be damaged.

To cover gateway of water meter to prevent the wind blowing through the meter during
water meter storage. When air blows through the water meter, it is possible that measured
value can progress or revert because impeller rotates due to the wind. To put caps on the
gateway of water meter to prevent this from happening.

To cover gateway of water meter to prevent unwanted substances entering water meter
during meter storage. When unwanted substances entered meter, it might be difficult to
measure since the unwanted substance obstructs the rotation of the impeller.

(3) Precaution for water meter and installation

a) Precaution for location of water meter installation.

Water meters should be installed in places which meet the following factors.

>

A water meter for domestic (15 mm diameter, i.e. vane wheel jet type water meter) shall be
installed horizontally in accordance with ISO 4064 in each house.

6



To install water meter in horizontal position. To set the meter horizontally with indicator
upward according to the arrow shown on the meter.

To select the place where installation and removal of a water meter are easy. Since it is
necessary to replace water meter periodically (recommended in every 8 years), appropriate
place for installing and removing a water meter is required.

To select the place where meter reading is easy. Since it is necessary to conduct meter
reading periodically, appropriate place, which is dry condition and not submerged, is
required.

To select the place where momentary pressure variation is low. It might be difficult to
measure accurately because the rotation of the impeller will be increased by momentary
pressure variation. The maximum working pressure, however, is 1 MPa.

To select a place where there is no influence on vibration. It might be difficult to measure
accurately because the rotation of the impeller is increased by vibration.

Not to install water meter at a submerged location.

b) Precaution for water meter installation

Water meter installation conditions sometimes have an influence on the performance of the
meter. Observe the following factors in order to keep accurate performance of water meter.

>

>

Water meter installation fitting should be the total length of the meter and packing. In
case of bad measurement, such as short or long, the meter can not be installed to pipes.
When a welding junction is conducted at a pipe joint part, detach the water meter from the
pipes. The plastic parts inside the water meter may be damaged by the high temperature
of the welding.

Detach

<



>  Pipe length of more than 5 times of a pipe diameter in the upper stream of a water meter
and the pipe length of more than 3 times in the downstream are required on a pipe
arrangement. When the pipe length is shorter than above mentioned length, it might be
difficult to measure accurately due to the influence of a valve or a bent pipe.

More than 5 Times More than 3 Times
| of Pipe dia. | . of Pipe dia. |

| |
T @ ‘s

T
Pipe dia. C

»  To use proper packing to fit a pipe diameter during meter installation. Water leakage at joint
parts and/or water measuring error may occur due to different dimensions of packing.

» The inside of the pipe should always be cleaned by flowing water before installing water
meter. It might be difficult to measure accuracy because unwanted substances inside the
pipe might obstruct the rotation of the impeller or even destroy the meter.

» To open a stop valve slowly when feeding water. When opening a stop valve hastily, the
water meter might be damage due to water hammer.

Stop Valve

2. Outline of Meter Reading

Meter reading is the foundation of water tariff. It is necessary to keep conditions for easy reading
and replacement, and effort should be made to improve accuracy of meter reading.

The direct reading type integrates and digitally displays measured values.

Integer Number

Rotary Index

Decimal No. (100 L)

Decimal No. (10 L)

Decimal No. (0.1 L) I
Decimal No. (1 L)




Photo-7 Meter Reading

Meter Reading: Integer number only, not to calculate the decimal places.

3. Responsibility of installation fee and maintenance of water meter

When water meters and house connections (water service pipes) are installed in houses, WUSCs
and/or customers have responsibilities of installation and maintenance for a water meter and house
connection. The division of roles for installation and maintenance are shown in Table 3.1.

Table 3.1 Responsibilities of WUSCs and Customers

WUSCs Customers Remarks

House Install Work Customer should prepare
Connection material.
(Water service | Pay - Payment includes pipes
pipe) and fittings
Water meter Install Supply and Work -

Pay - Pay
Charge of repair - Customer payment
Maintenance WUSCs -




4. Water Meter Calibration Control

The performance of water meters shall be such that they can accurately measure as wide a flow
range as possible and are durable.

Two methods of a water meter calibration are introduced herein. One is using the water meter
calibration equipment at Technical Support Center (TSC) in Itahari (refer to section 4.1), the other is
examination of instrumental error to an existing water meter (refer to section 4.2 (1)).

4.1 Water Meter Accuracy Management Equipment
A master meter can be set at Technical Support Center (TSC) in Itahari in order to calibrate
customer’s existing water meter.

»  Purpose of establishment
Improvement in performance of repair meter of WUSC
»  Principle of equipment
a) Typical size of the water meter to authorize is 15 mm (1/2 inch)
b) Measurement of theoretical amount of water is calculated from a water gauge.
¢) Accuracy management is evaluated from the difference of the measurement value of
water amount and water meter (Refer to Figure 4.2)
d) The range of an allowable error of measurement may be from =5% to £2%.
¢) The resisting pressure examination of a water meter is carried out by 20 kgf/cm’.

Verification tolerance is used in this method (refer to section 4.2 (2)).

17 Water Supply

Water Tank
P: Pressure gauge 20.6 ¢
T: Water Temperature gauge 33(;h E/(})] L
m
20°C (0 - 50°C) Flow Meter Water Water
0 Level Taiilk
gauge
9.5

Water
Tank

WM: Water Meter

Pump
Tested Water Meters
Flow Meters (4)

i

Water Tank

Figure 4.1 Flow sheet of Water Meter Accuracy Management Equipment at TSC
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(1) Verification Tolerance

Verification tolerance is a permitted limit to judge acceptance or rejection of the water meter test.
The range is shown in Figure 4.2.

(2) Simple check of water meter

+ As for the operation of the water meter, it confirms that the impeller operates with breath.

Q1 Q2 Q3

Instrumental Error (%)

Fixed Flow: Q1, Q2 and Q3

In case of a domestic water meter

Flow

Figure 4.2 Range of Verification Tolerance for Domestic Water Meter (15 mm)

In delivery inspection, there are 3 points to check the flow rate.

Q1l: Rating minimum flow. The flow is a required minimum flow under meter movement

conditions.

Q2: Moving flow (Q2 = Q1 x 1.6). The flow is a border value between small flow rang and big
flow rang.

Q3: Rating maximum flow. The flow is a required maximum flow under meter movement
conditions.

Q4: Critical discharge (Q4 = Q3 x 1.25). This is maximum flow to maintain a meter performance.

11
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4.2 Examination of Instrumental Error with Master (Standard) Water Meter

Tolerance is the range of allowable instrumental error. There are 2 kinds of tolerance, users’
tolerance and verification tolerance.

(1) Users’ Tolerance

Engineer confirms whether indiscrete value of a tested water meter is within users’ tolerance (10 %)
or not. (Note: verification tolerance is £2 - £5 %.)

Users’ tolerance is an allowable error of active water meter during the period of examination validity
(8 years).

Examination of Instrumental error (%) with Master (standard) water meter is conducted by using
equipment shown in Figure 4.3. Process of examination is shown below.

1. Engineer excludes air by running water through the meter and service pipe.
2. Fully open the stop valve of Master (standard) water meter
3. Open the faucet slowly.

4. Fully close off the stop valve of Master (standard) water meter, and read indiscrete values of
2 meters.
5. Fully open the stop valve of Master (standard) water meter.
Again fully close off the stop valve of Master (standard) water meter after running water up
to fixed test flow.
Read indiscrete values of 2 meters.
(i.e. flow is 50 L in case of 40 mm diameter.)

Calculation method of instrumental error is shown below.
E (%) = (I-Q)/Q x 100
E: Instrumental error (%)

I: Indiscrete value of tested water meter (L)
Q: Indiscrete value of Master (standard) water meter (L)

The range of an allowable instrumental error of measurement may be =10 % (i.e. in case of 100 L,
the range of an allowable is =10 L.)

Hosepipe guard

Outlet hosepipe
Inlet hosepipe

Stop valve
Tested water meter

Master (standard) water meter

Figure 4.3 Example of Examination of Instrumental Error with Master (standard) water meter
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[Example of Calculation]

Case 1
Type of water meter | Initial indicator Final Indicator Difference
Tested Meter (User’s) | 109.1067 m’ 109.1477 m’ +0.0410 m* (D)
Master Meter 20.3782 m’ 20.4182 m’ +0.0400 m® (Q)

E (%) = (I-Q)/Q x 100
= (0.0410-0.0400) / 0.0400 x 100
=25%<* 10% Itis OK!

Case 2
Type of water meter | Initial indicator Final Indicator Difference
Tested Meter (User’s) | 109.1067 m’ 109.1417 m’ +0.0350 m* (I)
Master Meter 20.3782 m’ 20.4182 m’ +0.0400 m* (Q)

E (%) = (1-Q)/Q x 100
=(0.0350-0.0400) / 0.0400 x 100
=-12.5% >+ 10% It is above tolerance error!

The Tested (User’s) Meter should be replaced.

5. Out of Order and Measures of Water Meter

Water meter failures are categorized such as no proceeding indicator, delay of indicator, inverse
rotation of indicator, derangement, leakage from meter, unclearness of meter and meter damage.

1) No proceeding indicator: Indicators stop after installing or during use.

2) Delay of indicator: Phenomenon that indiscrete value decreases temporary or continuously
during use.
a. In case of indiscrete value decrease since no proceeding indicator occurred temporarily.
b. In case of inaccurate of meter: since water meter is damaged.

3) Inverse rotation of indicator: Phenomenon of indiscrete value subtraction due to inverse rotation
of indicator.

4) Derangement of indicator: Phenomenon that indicator sometimes moves inversely, unstable due
to damaged meter parts.

5) Leakage from meter: Phenomenon of leakage from meter or surroundings of meter.

6) Unclearness of meter: It is not easy to read a meter due to unclearness of meter indicator and
plate glass.

7) Meter damage: Phenomenon that water meter is partially damaged due to external factors such
as collision.

13



1. No indicator proceeding

Cause

Instance

Measure

Alien substance such as sands,
rust and pipe material get into
gear portion and stops meter

v Indicator stops immediately
after opening the valve.

v Meter indicator d
suddenly.

v" No indicator proceeding after
water is cutoff.

stops

Pipe cleaning is always
conducted after pipe works.

Over flow causes abnormal
abrasion of meter parts and
damage them.

Abrasion is caused by heavy
water flow

Change meter to big rating one.

Damage by water hammer

When opening a  valve
forcefully after meter
installation, there is a dash in
the plumbing and the meter
indicator will not work.

Open the stop valve slowly.

The transformation of the meter
parts by hydrothermal, hot
water

Plastic meter plastic parts are

transformed and become
immovable due to
hydrothermal.

Replacement of meter parts

No proceeding indicator by
circumgyration by rapid inflow
of air

In case of beginning the flow of
water after meter installation
and/or upstream side plumbing,
a lot of air makes the impeller
rotate at a high-speed and the
plastic parts are transformed
due to generation of heat.

v Air should be
gradually.

v’ Stop valve in a meter should
be opened slowly.

released

Meter parts are damaged by
dropping and impact

Indicator plate and gear wheel
are damage and its turn
becomes impossible to operate.

v Meters should be handled
carefully especially during
transportation.

v Damaged meters should be
checked to confirm the meter
functions.

2. Delay of indicator

Case Instance Measure

Alien substance such as sands, | Alien substances are crowded | Pipe cleaning is always
rust and pipe material get into | at impeller makes it | conducted after pipe working.
impeller portion and stop meter | temporarily immovable, but

temporally.

due to pressure fluctuation the
clog is recovered.

Over flow causes abnormal
abrasion of meter parts and
damage them.

Abnormal abrasion of rotation
axes and gear wheel causes
unstable condition.

Change meter to big rating one.

Delay of indicator by too little
flow

In case the flow rate is below
the minimum flow rate.

Change meter to suitable rating
one.
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Bad meter installation posture

The installed meter is leaning
extremely.

Install on horizontal

pipes

meter

Accumulation of scale inside
the meter

Smooth turn of impeller is
obstructed due to the
accumulation of alien
substances such as sand.

Cleaning regularly

3. Inverse rotation of indicator

Cause Instance Measure

Reverse installation - Meter should be installed in the
direction as indicated in the
case.

Backflow in service pipe Water flows backward by | Check valve should be installed

siphon when pump is stopped.

to prevent backflow

Influence of ventilation

Ventilation from exit side of
meter backlashes and indicated
value decreases.

Entrance and exit of meter
should be covered by caps or a
vinyl bag.

4. Derangement of indicator

Cause

Instance

Measure

Cause of water hummer

Indicator plate is damaged, and
gear wheels are dislocated and
make irregular turn.

Stop valve in a meter should be
opened slowly.

Cause of over flow

Gear wheels were dislocated
and make irregular turn due to
abnormal abrasion of meter
parts.

Change meter to big rating one.

5. Leakage from meter

Cause

Instance

Measure

Destruction by water hummer

When  opening a  valve
forcefully, there is a dash in
plumbing and the windowpane
destroyed.

Stop valve in a meter should be
opened slowly

Transformation and
deterioration of gasket in meter

Fastening is too strong and
causes crack.

Appropriate fastening.
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6. Unclearness of meter

Cause

Instance

Measure

Accumulation of alien
substance such as sands, rust
inside the meter

Iron rust and other substances
get accumulate inside the meter
and meter reading becomes
difficult.

Clean regularly

Adhesion of water inside the
meter

The register box of the
dry-meter is cracked by water

The Stop valve in a the meter
should be opened slowly to

hammer, and moisture was | prevent impact of water
trapped inside it. hammer
7. Meter damage
Cause Instance Measure
Falling meter Indicator plate and gear wheel |v' The meter should be handled
are damaged. carefully during the
transportation and
installment.

v Damaged meters should not
be used.
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6. Management of Water Meter

A suitable record of meters is one that provides full and complete information on the installation,
repair and testing of each meter with a minimum of expense. The time and effort devoted to
maintaining meter records are considerable because of the number of units involved and because
meters do not remain at one location during their useful life bur frequently moved.

Information of water meter is managed and recorded properly. The contents of the record sheet are as
follows:

[Management Items]

Installation date, meter size, registration number, make, type, date of purchase, manufacturer’s serial
number or utility’s number, user name, installation location (Word No., address), etc.

17
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Draft Standard Operation Procedure
(SOP)
on
O&M of Water Distribution Facilities

1.1 Water Distribution Facilities

Regular check of water distribution facilities
* Intake facility

« Raw water transmission pipe

* Transmission pipe
» Elevated tank
 Distribution pipe

Elevated Tank

Intake Facility Distribution pipe
Tranamission Z / ST T /
. / /
pipe \ / /
/ /
Raw Waer/ 7 f 7[/
Transmission  water  Treatment /// ;/ /
pipe Plant / Service Area,”

10/3/2013



1.2 Purpose of Activities

15t Target

« To confirm the current status of distribution facilities
included in the existing facilities.

« To make inspection record, flow record and repair
record of facilities

2" Target
* To create water distribution map

* Piperoutes, locations of valves, washout drains, fire
hydrant, pipe dia. and material

—Information map is necessary for maintenance and
repair

1.3 Obiject Facilities of Inspection
and Check Sheet

[ Intake Facility

el Check SheetA
l Pipe — Check Sheet B
Raw water Transmission Pipe Valve ~ — Check Sheet C
AirValve — Check Sheet D
l Washout — Check Sheet E
= 4 Water Treatment Plant
Q
% E l — Pipe — Check Sheet B
©
= 8 Transmission Pioe —Valve  — Check Sheet C
B S P [ L—Air Valve — Check Sheet D
Qo
% 5 l —Washout — Check Sheet E
= ]
& g Elevated Tank Check Sheet F
g l — Pipe — Check SheetB
S — Y —Valve ~ — Check SheetC
& Y Distribution Pipe Air Valve — Check Sheet D
— Washout — Check SheetE

L— Fire Hydrant —Check Sheet G

10/3/2013
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2. Provision of Survey

Required items in facilities inspection
v’ Inspection Sheets

v’ (Digital) Camera

v Cover Opener (T key)

v'Wrench, Spanner, Screw driver, Cotton work
gloves

v’ Maps
v  others

3. Facility Survey

3.1 Intake Facility

» Observational items are mainly Fence, Concrete
degradation, Facility condition (Appearance), Water
quality (turbidity, unusual odor), Screen (rust, trash-
filled), Sedimentation in canal.

» To conduct the intake facility survey periodically.
The inspectors contact the WUSC when discovering
malfunction of the facility.

« The guard always supervises the fence to prevent
trespassing.

» To displays “Keep Off” of general people in the
bulletin board and signs at the intake site.




3.2 Raw Water Transmission and
Transmission Pipes

* There is little information of pipe from residents since

raw water transmission pipes are located far from thg

WTP office such as the rice fields and mountainous
region.

* It is thought of behind in the discovery when the pipg
has a malfunction.

—WUSC staffs make periodical inspection.

\V

3.3 Distribution Pipes

» To prevent leakage of water in pipes, especially
leakage from joint parts.

* To replace a old pipe when there is too much water
leakage from pipe and not from the joint.

* To monitor and maintain pipes where it is possible tg

generate rust-colored water by stagnation of water at

dead ends.

10/3/2013



Welding Joints of HDPE

* Welded joints are restrained and can not be pulled apart
under pressure and is appropriate for manual jointing.
However, in case of incorrect joint such as insufficient
and gappy at joint point, joints may pull apart and/or
leakage of water may occur.

a) Soldering b) Hesting c) Manual d) Handmade

iron soldering iron | welding joint. | socket type
over a gas conjugation
burner tube

Distribution Network System

e
T

Tree Type Distribution System  Grid Type Distribution System

10/3/2013



Tree Type Distribution System

Dead End

UL

o

Flow Diagram of Pipelines in Dhulabari

10/3/2013



10/3/2013

3.4 Valve

Gate Valve:

v’ Gate valve is mainly used by on-off control.

v"In case of opening only some position of valve disc,
use of the gate valve is not advised.

v Valve disc in valve box moves up and down, and
opens and shuts.

Butterfly Valve:
v Valve disc in the valve box moves a valve rod in an
axis, turns and opens and shuts.

3.5 Air Valve

» Air valves are located on all high points in the
distribution pipelines to allow trapped air to be
release from pipelines without loss of water.

Air Valve

uoneAa|a

Washout

Longitudinal Section




» Washaut drains are provided to keep the pipelines

3.6 Washout Drain

free from blockade.

* It shall be washed out at least once in 3 months in di
season and once a month in rainy season with enou
water to flush the deposited dirt until clear water at

washout is observed.

y

3.7 Check Items of Water Facilities

Facilities Check Items Remarks
Intake Date, Fence, Concrete degradatidnspection and Repair
Condition (Appearance), Water |record, Sketch,
quality, Screen, Sedimentation, gtPhotograph
Pipe Location, Diameter, Material, Inspection and Repair
Condition, Water quality, Leakagerecord, Sketch,
Sound, Customer complaints, etcPhotograph
Valves, Type, Location, Main pipe dia., |Inspection and Repair
Washout, FH | Condition, Working, Leakage, record, Sketch,
Sound, Valve status, etc. Photograph
Elevated Location, Crack of concrete, Inspection and Repair
Tank Condition, Water Quality, Leakageagecord, Sketch,

Sound, Cleaning, etc.

Photograph

10/3/2013
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3.8 Gate and Butterfly Valve

Cap
Valve rod
Valverod Bolt _
Valve disc
Valve disc
Valve box

Rubber valve seat

Shaft bearing

Gate Valve Butterfly Valve

3.9 Out of Order and Measures of Valve
Gate Valve - 1

Malfunction: It is Impossible to open and shut a valve

Causes Measures
The valve seat is filled with alien Removes alien substance
substance such as garbage and sand
Abnormal abrasion of valve rod joint Adjustment and repair of vpalie
joint
Twist and distortion of valve rod Replacement of valve rod

Abnormal abrasion of valve rod and valyRepair of valve box edge.
box guide

Malfunction of reduction gear Decomposition and parts
cleaning.

Replacement of parts of
reduction gears




3.9 Out of Order and Measures of Valve
Gate Valve - 2

Malfunction: Torque generates strongly in case of operation of
the valve. Leakage of water from ground of valve

Causes Measures

The valve seat and valve rod are filldglemove alien substance
with alien substance

Packing gland tighten up too much Adjustment of packing gland n

Valve disc digs deep into valve seaf  Adjustment of valve opening

Abnormal abrasion of packing, bad | Adjustment or replacement of
fastening of packing packing

Dirt and so on adhere to a outcrop 0fGrinding or replacement of vale
valve rod, and surface of rod is a flawod

3.9 Out of Order and Measures of Valve
Gate Valve - 3

Malfunction: Leakage of water in spite of indicating close
on opening gauge

Causes Measures

Abnormal abrasion or| Repair or replacement of valve seat
damage of valve seat

Bad opening gauge Inspection, replacement of valve and gajge

Bad adjustment with | Readjustment with valve
valve

Malfunction: Vibration and/or noise from a valve

Causes Measures

Generation of cavitation | Set the valve opening with no generatiop
in valve box of cavitation

ut.

10/3/2013
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3.10 Out of Order and Measures of Valve

Butterfly

Valve -1

Malfunction: It is impossible

to open and shut a valve

Causes

Measures

The valve seat is filled with alien
substance such as garbage and
sand

Remove alien substance
Repair rubber valve seat
Repair a edge of valve disc

Malfunction of reduction gears

gears.

Decomposition and parts cleafing
Replacement of parts of reductio

3.10 Out of Order and Measures of Valve
Butterfly Valve - 2

Malfunction: Torque generates
of the valve

strongly in case of operation

Causes

Measures

Bad shaft bearing of valve disc

Replacement of shaft bearing

Valve disc moved down

Adjustment of valve disc positior
with adjusting-bolt

Valve disc digs deep into valve
seat

Adjustment of valve opening

10/3/2013
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3.10 Out of Order and Measures of Valve
Butterfly Valve - 3

Malfunction: Leakage of water from valve seat with abnormal
torque when closing valve

Causes

Measures

Separation of rubber valve seat

Replacement of rubber valve

seqt

The valve seat and valve rod are

filled with alien substance

Remove alien substance

3.10 Out of Order and Measures of Valve
Butterfly Valve - 4

Malfunction: Leakage of water in spite of indicating close on

opening gauge

Causes

Measures

Damage of rubber valve seat

Replacement of rubber valve

seat

Bad opening gauge

Conducting inspection of valve
and gauge

Bad adjustment with valve

Readjustment with valve

10/3/2013
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3.10 Out of Order and Measures of Valve
Butterfly Valve - 5

Malfunction: Vibration and/or noise from a valve

Causes Measures
Backlash of gear in second Adjustment and/or replacement
reduction gears gear

Generation of cavitation in a valyénspect a cause of cavitation, an
box remove it.

3.11 Elevated Tank

» To clean the inside of the tank once a year.

 In case of cleaning inside the tank, staffs confirm
leakage of water from the concrete crack and
joint inside the tank.

10/3/2013
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4. Check Sheet

N | Inspec | Fenc | Concre | Condition | Water Screen | Sedimen | Repair Record
0. | tion e te (Appeara | Quality (Rust, tation in | Date
Date degrad | nce) (Turbidity | trash- canal (dd/mmlyy)
(dd/m ation , unusual | filled)
m/yy) odor)

[Sample of fill-in]

1 112/09/ |5m Crack | Dirty in Thick, Trash- | Sediment | Fence 20/9/2010

2010 |dama |on valve pit | sallow filled ation Concrete
ge Canal | Needto Need to | 4cm 20/9/2010
clean clean Clean for pit and
Screen 20/9/201
Sketch Removed sand
or from canal
Phobgraph 22/9/2010

5. Procedures of Investigation
and Report to WUSC

At the time of the regular investigation of the water
supply facilities, WUSC staffs make a inspection
record, and report to WUSC (Manager).

» When the abnormality and problem in the water
facilities are discovered, staffs repair it and inform
WUSC (Manager) of its result.

» WUSC reports and/or requests WSSDO to support
when necessary.

10/3/2013
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5.1 Procedures of investigation and Report

| Inspection of Facilities |

Aberrance, Failure NG | Fill out a sheet |—

Yes

| Repair the Facilities Yes Fill out a sheet |—>
l No

| Report to WUSC |

!

Prepare parts and repair tools
Repair again

Aberrance, Failure _No_’| Fill out a sheet }—.
Yes

| Report to WUSC |

|

Report to WSSDO

| Report to WUSC

6. Water Distribution Network Map

6.1 Purpose

 Distribution pipelines and appurtenances have enormous
length, and embedded pipes have various environments and
conditions.

» Conditions of embedded pipes and structures should be
grasped in order to maintain the pipelines by engineer.

—Distribution Network Map and its ledger should be made
and kept systematically.

—This map can help engineers to understand and to
conduct a new project such as improvement of facility
and/or renewal in formulation stage of a planning.

10/3/2013
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6.2 Revision of Map

» Pipechange frequently with extension, improvement and

moving of pipes.

» Engineers have to grasp a facility information promptly and
revise the map accurately.

Item

Information

Remarks

Pipe

Location, Material,

Diameter, length

Including abandoned pif

Valve, Washout, FH | Location,
Valve Type
Topographical Factor Road, House,

River (Cannel)

e

Sample of Water Distribution Network Map

Mangadh \
N 276 / @ 68 @0m
Pipe material, Diameter (mm) Plpe Ienqth (m) .q\

_ﬁ‘\\,,/

[ Washout

X HDPEQJHOJOM 163

HOPE 0110 3. nm

10/3/2013
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Annex : Check Sheet

Check Sheet A : Intake Facility
Check Sheet B : Pipe

Check Sheet C : Valve

Check Sheet D : Air Valve
Check Sheet E : Washout
Check Sheet F : Elevated Tank
Check Sheet G : Fire Hydrant

Check Sheet A : Intake Facility/Bore Well

Intake Facility

Inspector: Inspection Date:
§|1283 | & g >Q = gé, Lol o =93
NEE-E = 85 s = c o =zo
32| 8 Q B2 S| 23 5 39
3 2 o} <3} g 9‘.,0 = 2 [0} 3 -
< S ® 83 <c | B 2 S &
® — T o o
«Q & 2 < = o =
= c = = o
g 2 g 5
2 2 =~ o
<) o i
=] 8; D
1
Sketch
or
4 Phobgraph
5

10/3/2013
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Check Sheet A : Intake Facility/Bore Well

Bore Well

Repair Record
Date (dd/mm/yy)

Pressure Gauge

Flow Meter

Wash out Valve

Non-return Valve

Inspection Date:

Submersible Cable

Submersible Pumps

Water Quality
(Turbidity, unusual odor)

Condition
(Appearance)

Bore Hole Plat Form

Wall (Fence)

Inspection
Date (dd/mml/yy)

Sketch

or
Phobgraph

Inspector:

No.

Check Sheet B: Pipe

Inspection Date:

Inspector:

Repair
Record Date
(dd/mmlyy)

Customer
Complaints

Sound, etc

Leakage

Water Quality

Condition
(Appearance)

Main pipe Dia.,
Material

Location

No.

18



Check Sheet C : Valve

Inspector: Inspection Date:
Z | |y < 0O - (%2} < =203
° |3 3 &z’. > ) g 2 o ) & 5o
® 21 3 R | 3 = ® S®e
o °. o = =} Q & (%)) 3 -
| 3 s5| “| ° o g S 3
@ = S = S @
o 3 @ =~ 8
® - a
1
[Sample of fill-in]
VR5-4 | OD clean
. | ca|(route | 160 Egzg’to o Yg;‘g No Open | 201912010
te |No.+N |HDP clean e 9 P Leakage
0s) E 20/9/2010
4
Sketch
5 or
Phobgraph
6
| |
Check Sheet D : Air Valve
Inspector: Inspection Date:
gl &5 5| =8| E| &§| ¢ 5|8933
= S| 88| =| 3| 3| 3|3°¢8%
o = o = S a I=3 nl3 3=
=1 ° 3 g « oD @ & =
@ =1 o = :E
g 3 c | =
_Sl) ~

10/3/2013
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Check Sheet E : Washout

Inspection Date:

Repair
Record
Date
(dd/mmlyy)

Valve Status

Sound, etc

Leakage

Working

Condition
(Appearance)

Main pipe Dia.

Location

Inspector:

No.

Check Sheet F : Elevated Tank

Inspection Date:

Repair
Record
Date
(dd/mmlyy)

Cleaning inside tank

Sound, etc

Leakage

Water Quality

Condition
(Appearance)

Crack of Concrete

Location

Sketcr]_eak

"

or
Phobgrap

Inspector:

No.

20
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Check Sheet G : Fire Hydrant

Inspector:

Inspection Date:

Repair
Record
Date
(dd/mmlyy)

Valve Status

Sound, etc

Leakage

Working

Condition
(Appearance)

Main pipe Dia.

Location

No.

21



Draft Standard Operation Procedure

(SOP)
on

New Planning Formulation of Water

Distribution Facilities

oA

Planning of water distribution facilities
Service area
Target Year

Location of facilities
3.1 Location of facilities
Estimation of Water Demand

Planning of Distribution Networks

5.1 Pipe Size

5.2 Pressure Head

5.3 Pipe Materials

5.4 Welding Joints of HDPE

5.5 Gate and Butterfly valves

5.6 Roles and Location of Valves
5.7 Locating valves at Branches
5.8 Air Valves and Washouts

5.9 Washout Drains

5.10 Fire Hydrants




1.Service area

* |dentification of Service Area
* Municipality border/Regional border
* Any existing water facility
* Whether for expansion of facilities or new planning
* Population
high density- cost will be minimize and effect will be
higher
Scatter- cost will be higher and effect will be less.

» Facilities available.(Industries, schools, hospitals and
government offices)

2.Target Year

* Generally for 15 years.

» Considering developments activities, available funds and
population growth, it can be changed.




3.Location of Facilities

» Facilities are provided near the service areas.
If not appropriate location, then suitable location at
higher elevation are chosen to provide effective supply.
» Geographic features are taken into account on choosing
location of Facilities.

3.1 Water Distribution Facilities

Reqgular check of water distribution facilities
* Intake facility

« Raw water transmission pipelines

* Water Treatment Plant

» Transmission pipelines

» Elevated tank or Service reservoir

« Distribution pipelines Elevated Tank
Intake Facility Distribution pipe
Transnission pipe Z ST T 7
\ / 7ZL /
Raw Waer— ! vy
Transmission 7 77 y
pipe Water Treatment Plant J y
/ Service Area




A) Intake

» Generally intake lies at outside of city area, only in case
of deep boring where other alternative are not available,
they are constructed in appropriate locations.

» Availability of water throughout the year.
» Accessibility to site.

» Selection of water source (Surface water or
Groundwater)

B) Water treatment plant

* Meets WHO or Nepal standards of quality water.
« To remove contamination of constituent agents.
» To provide quality water to consumer.




C) Service Reservoir

» Purpose to collect water from intake.
» Capable to collect design capacity.

» Accessibility.

» Future expansion provision.

* Away to avoid trespassing.

D) Elevated Tank

» Provided for provision of gravity flow type.
Reduction on electricity consumption.

* Provided near service area using advantage of
geographical condition.




E) Pipe Route

« |dentification of shortest pipe route with more number of
service connection points.

« |dentifying pipeline network.(Grid or tree type etc.)

F) Distribution Pipelines

» Pipe size arrangements.

» Location of various apparatus.(Air valves, Valves, Fire
hydrants, and washouts)

* Pipe materials.(HDPE, Cast iron, Galvanized iron)




G) Distribution Network Systems

T

Tree Type Distribution System  Grid Type Distribution System

H) Tree Type Distribution System

Dead End

UL

Q|
1.
oo
O@u@\@@@
o

Tree type system has dead ends which are the potential for stagnation
and deterioration of water quality




l) Flow Diagram of Pipelines in Dhulabari

O
O
O
O O
J) Elimination of dead end
To loop a pipe network
Dead end Installing pipe
(Loo‘[ying) No dead end
Distribution I
Pipes

1) Current 2) Connecting 3) Loop Network

situation between the dead
ends




K) Avoiding of generation of rust-colored
water at a dead end

To install a washout drain at a dead end

Installin
Dead end Washougt Installing
drain
Distribution @
Pipes
1) Current 2) Installing a 3) Washed out
situation washout at a through a drain
dead end periodically

4. Estimation of Water Demand

1. Estimate the Design Population
2. Estimation of Water volume required in service area

3. Maximum daily design water flow, Hourly maximum design
water flow

4. Pipe Size
5. Pressure Head




4.1 Estimate the Design Population

» To calculate Design population, survey is carried out.
* Increase rate is determined.

* Arithmetic, Geometric and Incremental Increase Rate,
mostly Geometric is used.

4.2 Estimation of Water volume required
in service area
A) Average daily design water flow:
Annual waer flow divided by 365 days
— Estimation of service charge and O&M costs

2) Maximum daily design water flow:
Water flow on the day of maximum water generation in a year
— Design of WTP, Transmission Pipe and Transmission Pump

3) Hourly maximum design water flow:

24 hours conveion of numerical value (Fday) of a peak water
flow per hour on the day of maximum water generation

— Design of distribution pipe and distribution pump

10



4.3 Maximum daily design water flow,
Hourly maximum design water flow

1)Water demand
Domestic water demand (daily average):
100 L/capta/day

2) Leakage Rate
10 % of average daily water flows 10 L/capit/d

3) Variation Coefficient

Daily maximum/Daily average = 1.2
— (100 + 10 L/apita/d) x 1.2 = 132 L/capita/d

4) Hourly peak factor

Hourly maximum/ Daily maximum = 3.0
— 132 x 3.0 = 396 L/qgata/d

5. Planning of Distribution Network

1. PipeDiameter:
Investigation of main pipe and branch pipe diameters.
2. Pipe Routes:

Confirmation of pipe route and pipe position with map of th
existing pipe network.

3. The distribution network layout:
Network will be formed by loops of pipelines to the extent
practi@ble, thereby minimizing dead ends and providing
flexibility in operation.

4. Pipe Connecting Node:
Confirmation of position of pipe connecting node with map
the exising pipe network.

5. Determination of siphon culvert location:
Method of installation of pipe at diversion points is decided

afterconfirming other existing buried objects. Clearance
between pipe and buried object should be more than 0.3 m

11



5.1 Pipe Size

In desgn of water distribution system, pipe size must be
balance against the maximum velocity and total head loss
across the distribution network.

Pipe size too smalb Head loss will be greater.

— Pressures will be reduced

Pipe size too big — Head losdl be reduced.

Appropriate velocities are.5 — 1.5 m/semn a pipeline.
— Economial construction.
Q (m¥sec) = A (M) x V (m/sec)

Q: Flow, A: Sectional area of a pipe, V: Velocity

5.2 Pressure Head (1)

Elevated Tank

N

d

Head Loss

Pressur
Head

Ground Level

D

Hydrostatic
Head

Pipe
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5.2 Pressure Head (2)

Pressur e head : Internal energy of a fluid as a column of water.
Pressure Head (m) = Hydrostatic Head (m) — Head Loss (m)

Head loss: Loss of energy due to friction.

Major losses{ength of pipe

and minor lossesbends fittings and valves
Head L oss (m) = Hydraulic gradient (%.) x Pipe Length (m)
=IxL
= 10666 CJ..BSD-4.87Q1.85X L

Hydrostatic head : thepressure rise caused by gravity acting
on a column ofest water or fluid.

5.2.1 Hydraulic Design Criteria

Pipematerials: HDPE

Pressire rating: PN 2.5, 4, 6, 10 type pipes
Maximum residual pressure: approx. 50 m
Minimum service pressure: 0.5 - 0.7 bars throughout the
distribution network except that service pressure will be relax
in case of fire flow (using a fire hydrant).
Hazen-Williams Coefficient: C= 110 - 150 (HDPE)
Included in pipe bends: C = 120
Straight pipeline :C =130
Minimum flow velocity: 0.3 m/sec.
Maximum flow velocity: 3 m/sec.

Typical range of hydraulic gradient: 0.1 - 0.5 %

11°)
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5.2.2 Selection of Pipe Specification

Water Temperaturé& 25 30 35 @

Pressure Reduction 1.00 0.93 0.87 0.80 0.74
Factor

Maximum Allowable | (1.0 0.93 0.87 0.80 =©.74

Pressure MPa
(kgflcn?) (10.2) | (9.5) (8.9) (8.2) (7.5)

Working Pressure MPa 075 | 0.68 | 0.62 | 0.55 | 0.49
(kgffen®) | (7.6) | (6.9) | (6.3) | (5.6) | (5.0)

HDPE Pipes Dimension (1S 4984-1987 / NS 40-2042)

Pressure Class
523 PN 2.5 PN 4 PN 6 PN 10
de e di e di e di e di
HDPE mm mm mm mm mm mm mm mm mm
: 16] 2.2 11.9
Diameter 2 Sel 154
25 3.1 19.2)
32 2.6 26.9 4.0 24.
40 2.2 35.4 3.2 33. 4.9 307
50) 2.7 44.7 3.9 42. 6.0 38f5
63 2.2 58. 3.3 56.5 4.9 533 7.6 43.4
75 2.4 69. 4.4 67.1 5.7 636 9.0 51.8
90| 3.1 83. 4.9 80.5 6.9 763 10.8 69.3
110 3.7 102.6 5.7 98 8l3 934 13.4 84.3
124 4.2 116.6 6.4 112p 95  104.1 15.0 96.3
149 4.1 130.7 7. 1255 10/5 119.0 16.7 147.9
160 5.3 149.5 8. 1434 12/0 134.0 19.0 123.5
180 6.0 168. 9. 16156 13/6 154.9 215 138.8
200 6.7 186.F 10.3 1794 151 169.9 28.8 154.3
225 7.4 210.8 11.6  201)9 16,8  191.4 26.8 113.4
250 8.3 233.5 12. 22413 18,7 2136 20.8 192.8
280 9.2 261.F 14.3 2514 20,9 23§.2 38.2 216.2
315 10.3 294.5 16.1  282|8 236 2619 37.3 2433
359 11.6 331 18.1  318|8 26,5  302.0 4.0 2142
400 13.1 373p 204 3592 299  340.3 47.4 3089
450 14. 420.B 22,9  404f2 335  383.0 53.2 3478
500 16.4 467.8 25.5 4491 372 42%.6 59.3  346.0

de = outside diameter of the pipe
di = inside diameter of the pipe

e = wall thickness

PN = nominal pressure rating (bar)




5.2.4 Hazen-
Williams
Equation

Flow
(L/s)

Pipe Dia.

Velocity /’ (mm)

(m/s)

Hydraulic gradient %o)

Coss (m)

5.2.5 Friction Loss of Water

Friction Loss of water in meter per 100m length of pipe, based on Hazen & Williams formula using C = 130

40.0

350

300 | /
250 /‘ L

200
150 | /
100 | e
50 | ,X’/X/
LT L]
i*..—f—-o——”
00 lm = .
NP g uRg89838R8383388¢888883838833888¢888¢8S8
No s oo~ g 33 I33RJA883I2LBIEIRIE 44
Flow (m3/day)
—4—32mm, 1.3inch —#—40mm, 1.6 inch —&—50mm, 2inch —%—63mm, 2.5 inch ——75mm, 3 inch —@—90mm, 3.5 mch‘
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5.3 Pipe Materials

High Densty Polyethylene (HDPE) pipe is adopted in most
projecs.

» Light weight for ease of installation

» Flexible pipe

» Special corrosion protection is not required
» Available in welding joints

» Special joint restrains may not be required at changes in
direction

» (HDPE pipe for a sewer is not affected by hydrogen sulphide

5.4 Welding Joints of HDPE (1)

* Welded joints are restrained and can not be pulled apart und¢
pressure and is appropriate for manual jointing. However, in
case of incorrect joint such as insufficient and gappy at joint
point, joints may pull apart and/or leakage of water may occuf.

a) Soldering b) Heating ¢) Manual d) Handmade

iron soldering iron |welding joint. | socket type
over a gas conjugation
burner tube

e



5.4 Welding Joints of HDPE (2)

» Forcorrect butt welding:
» Partsto be welded must be cut square
» The welding plate and the parts to be welded must be cle
» The welding plate must be at the correct temperature.

» Butt welding for using a welding plate:
» Press clean and cut-square ends against the weld plate.

» Do not accelerate the cooling process. For instance, usag
of water for cooling.

1%

5.5 Gate and Butterfly Valve (1)

Cap
Valve rod
Valverod Bolt _
Valve disc
Valve disc
Valve box

Rubber valve seat

Shaft bearing

Gate Valve Butterfly Valve
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5.5 Valve (2)

Gate Valve:
v Gatevalve is mainly used by on-off control.

v"In case of opening only some position of valve disc,
use of the gate valve is not advised.

v Valve disc in valve box moves up and down, and
opens and shuts.

Butterfly Valve:

v"Valve disc in the valve box moves a valve rod in an
axis, turns and opens and shuts.

5.6 Roles of Valves and Locations

To contol flows and maintain pipelines

— LeakageRepair and Pipe Replacement

Gate Valve for 300 mm diameters below

Butterfly Valve for 300 mm above

To be installed at intervals of approx. 500 m — 1000 m

Valve — 5

500 — 1000 m
—

18



5.7 Location of Valves at Branches

(a) Maximum 3 valves will be provided at crosses

(b) Maximum 2 valves will be provided at tees

| T

(a) Cross (b) Tee

5.8 Air Valve and Washout

» Air valves are located on all high points in the
transnission and distribution pipelines to allow
trapped air to be release from pipelines without loss

of water.

Air Valve

uoneAs|3

Washout
Longitudinal Section
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5.9 Washout Drain

* Wadhous are located at dead ends and low spots in the
distribution pipelines to allow accumulated sediment to be
cleaned by flushing.

1. Location of washout drain: washout drain should be installed
nearby drainage canal or river.

2. Drain pipe diameter is normally 1/2 — 1/4 size of main pipe
diameter.

3. Washout drain should be built strongly at the spillway so as n
to erode or to be destroyed by draining.‘

Main pipe

\ \ riez
. Errov
Drain pipe  Valve P

5.10 Fire Hydrant

* Fire hydrant will be located in the distribution
netwok on all pipelines of at least 150 mm nominal
diameter.

» Otherwise, negative pressure may occur in small
diameter such as less than 100 mm.

» Spacing will be at about 200

20
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.. !ire and Marking on 5|pes

Mark the required Length
on the Pipe with desired
Diameter pipe for Socket .

Put on the fire first.

Either on the stove or other
means of heating.

10/3/2013



Cut the marked Length of
pipe for Socket .

-. !utting and Heating of pipes

Put over the fire to get the
pipe Expand in Diameter.

Check the pipe if it is
loosen or not.

Heating and Expanding of Pipes

Roll a pipe of smaller diameter
to get the heated part to
expand up to outer diameter
of connecting pipe.

10/3/2013



-. !iling and inserting tEe pipes

Insert Standard size filed
pipe of same size to
minimum 150 mm length.

File the end surface of
same size pipe with sand
paper or with round or

flat file.

'. Eressing and heating again

Put the surface over the fire
and rotate the pipe for
penetration for length
more than 150 mm .

Hit it on the firm ground or
wooden plank for more
penetration inside.

10/3/2013



. Heating and Pressing another end

Put the standard size pipe
of same diameter and let
for some time to cool down

Now put the another side of
pipe over the fire for
expansion.

'. Completion of Socket

Put the socket at leakage
point to prevent leakage or
on expansion purposes.

Hand made socket is ready
to use

10/3/2013



! |nsta|ling inspection

Mark the length on the
pipe approximately to cut.

Check the socket to fit the
length to be cut.

'. Cutting of pipes

Pull the pipe above the
ground to insert inside the
socket.

Check if length cut is ok or
not.

The penetration must be at
least 150 mm inside.

10/3/2013



!. Installing Pipes

For proper fixing, hit the
socket with another pipe.

Insert the pipe in the
socket.

!. Inserting and placing of pipes

Slowly press it down on
the ground for proper
installation.

Pull another pipe at
required height to let it
insert inside the socket.

10/3/2013



!. Completion of Connections

Installation of socket completed.

P——

Thanks for your Presence and
attaining this workshop.

NJS Consultant
And
Morang, WSSDO
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The Problem of Water Supply
on Distribution Pipe

Problem on Pipeline
It is possible to supply water normally from the
elevated tank in service area.

Water supply sometimes stops due to temporal
water supply.

However, water can not be provided at a certain
place in spite of resuming water supply.




1. Possible Cause

1) Snce there may be entrapped air at a higher elevatig

on the pipeline, the entrapped air can hinder from
conveying water through pipe.

2) Location of an air valve may be inappropriate.

3) An air valve may be malfunction but an air valve is
installed at peak point.... ... uu

Q

N

Peak point on
Distribution Pipes

\,\ ,

DN

2. Entrapped Air Occurrence Point

Inappropriate
Location

2

Air Valve:
Malfunction

2R

Nonexistence air
valveat peak point

on pipeline

In appropriate
location of an air

valve

An air valve is
malfunction.




3. Measure

» To confirm the geographical higher elevations on the
pipe route at first, then confirm an air valve existence
or nonexistence.

* When necessity of an air valve is ascertained at som
higher elevations, the air valve should be installed at
the point.

4. Occurrence Procedure and Measure

)

,b&\o‘\?\& Air Air
,\é&\
7\ - N 3. &

1) Normal Operation | 2) When water supply | 3) The entrapped air

; ' was suspended, i
pipeime "9 (€1 entrapped air may occur¢on BUEE VAT | el
PIp at peak point on pipeline; ying

Wwater supply resumedg.

.........
. .o
.....
. .

Air VaIve_-"

Install —

]
s

4) When an air valve is installed at the peak 5) Normal Operation
point, the air valve releases entrapped air frpafier installing an air
inside pipe. valve




Service pipe Installation, Water Meter
Reading
and
Meter Calibration Control

Table of Contents

1. Installation of Service pipe and Water Meter
2. Outline of Meter Reading

3. Responsibility of installation fee and maintenance of
water meter

4. Water Meter Calibration Control
5. Out of Order and Measures of Water Meter

6. Management of Water Meter




1. Installation of Service pipe and Water Meter

1.1 Service Pipe

a. Connection point from distribution pipe should
be surveyed sufficiently to avoid cross
connections.

b. Service pipe diameter should be smaller in
principle than distribution (main) pipe diameter.

c. Not to connect from joint and/or fitting point on
main pipe.

d. Clean the surface of main pipe when service
pipe is connected. During the installation of
service saddle, fasten equally with bolts on the
main pipe.

Main pipe and Service pipe

Service Pipe Main pipe
Main pipe
Service Saddle Fitting
Service Saddle




1.2 Location of Stop valve

» Stop valve will be installed in front and behind
meter and/or meter box without hindering meter
maintenance.

1.3 Location of Water Meter

a. Water meter is principally located inside the
ground for easy inspection and/or replacement
and where the probability of meter damage is
low.

b. In case of installing a water meter under
ground, use a meter box.

c. In case of installing water meter, inflow
direction sign on meter should be confirmed
and set in the horizontal position.




1.4 Pipe Working

Distance of service pipe and other embedded
pipes should be kept at least 30 cm to avoid
accidents such as cross connection and pipe
damage.

Underground pipe works should be keptin a
straight line as much as possible as it is easier to
understand and locate the pipes later and such
pipe laying is much economical.

Put a stopper at pipe end with plug to avoid filthy
water from flowing into pipe when pipe stops
working temporary or daily.

Water Meter

Water meter

Installed water meter




Water Meter Inner Case

Impeller and Gear wheel

Meter indicator

Vane wheel jet type water meter

Single jet type water meter Multi jet type water meter




2. Outline of Meter Reading

» Meter reading is the foundation of water
tariff. It is necessary to keep conditions for
easy reading and replacement, and effort
should be made to improve accuracy of
meter reading.

Meter Reading

Integer Number

Decimal No. (100 L)

Decimal No. (10 L)

Decimal No. (0.1 L) Decimal No. (1 L)

Rotary Index




3. Responsibilities of installation fee
and maintenance of water meter

WUSCs Customer
House Install Work Prepare material
Connection : —
Pay - Pipes and Fittings

Water Meter |Install |Supply and Work | -

Pay - Pay

Charge of Repair - Pay

Maintenance WUSCs -

4. Water Meter Calibration Control

ERMSO Water Meter Accuracy Management Equipment

(at Technical Support Center (TSC) in Itahari, in Sunsari
district)

[Purpose of Establishment]

* Improvement in performance of the repair meter of WUSC
(based on the charge)

[Principle of Equipment]
 Measurement of theoretical amount of water is calculated
from a water gauge.

» Accuracy management is evaluated from the different of the
measurement value of water amount and a water meter

* The range of an allowable error of measurement may be
+2 - 5% (for TCS laboratory)

* (Allowable error =10% is for an existing water meter)




Flow sheet of Water Meter Accuracy
Management Equipment

17 Water Supply

P: Pressure gauge
T: Water Temperature gauge

20°C (0 - 50C)

5. Out of Order and Measures of
Water Meter (1)

No proceeding indicator:
Indicators stop after installing or during use.

Delay of indicator:

Phenomenon that indiscrete value decreases
temporary or continuously during use.

Inverse rotation of indicator:

Phenomenon of indiscrete value subtraction
due to inverse rotation of indicator.

Derangement of indicator:

_Phenomenon that indicator sometimes moves
inversely, unstable due to damaged meter parts.




5. Out of Order and Measures of
Water Meter (2)

» Leakage from meter: Phenomenon of leakage
from meter or surroundings of meter.

* Unclearness of meter: It is not easy to read a
meter due to unclearness of meter indicator and
plate glass.

* Meter damage: Phenomenon that water meter is
partially damaged due to external factors such
as collision.

5.1 No indicator proceeding

Cause Instance Measure

Alien substance Indicator stops Pipe cleaning is
such as sands, immediately after |always conducted
rust and pipe opening the valve. |after pipe works.

material get into
gear portion and
stops meter




5.2 Delay of indicator

Cause Instance Measure

Bad meter The installed Install meter on
installation meter is leaning horizontal pipes
posture extremely.

5.3 Inverse rotation of indicator

Cause Instance Measure
Reverse - Meter should be installed
installation in the direction as
indicated in the case.
5.4 Derangement of indicator
Cause Instance Measure

Cause of over
flow

Gear wheels were
dislocated and make
irregular turn due to
abnormal abrasion of
meter parts.

Change meter to
big rating one.

5.5 Leakage from meter

Cause

Instance

Measure

Destruction
by water
hummer

forcefully, there is a

the windowpane
destroyed.

When opening a valve

dash in plumbing and

Stop valve in a
meter should be
opened slowly
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5.6 Unclearness of meter

Cause Instance Measure
Accumulation of |Iron rust and other Clean pipe
alien substance |substances get regularly
such as sands, |accumulate inside the
rust inside the meter and meter reading
meter becomes difficult.

5.7 Meter damage

Cause Instance Measure

Falling meter |Indicator plate and

gear wheel are
damaged.

Damaged meters
should not be
used.

6. Management of Water Meter

Purpose:

A suitable record of meter is one that provides
full and complete information on the installation,
repair and testing of each meter with a minimum
of expense.

> Time and effort
»Number of Meters

> Meters do not remain at one location
> Meters can be relocated/moved

11



Meter Record

aaaaaaaaaaaaa
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

~ [Management Items]

— Installation date, meter size, registration
number, make, type, date of purchase,
_manufacturer’s serial number or utility’s
— number, user name, installation location
~  (Word No., address), etc.

12
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Proper Treatment of a Water Meter

1. Precaution for Safety (1)

To pay attention while carrying heavy equipment
and installing water meters since there are
possbilities of injury.

Not to touch directly a screw joint part on a meter
casebecause there is a possibility of injury. To put
on coton work gloves to help prevent injury.

O O




1. Precaution for Safety (2)

* Touse appropriate tookuch as wrenches for
plumhing. Hindrance and accident may be caused by
using inappropriate tools for plumbing.

* Not to pour hot or boiling water into the water meter
Whenhot water of more than 40 degrees flows in a
water meter, there is a possibility to damage the
inside plastic parts of the water meter.

<

1. Precaution for Water Meter Management
during Meter Storage (1)

» Not to give water meter a strong shock.

When a veter meter fallsthere is a possibility of meter damage
and might belifficult to measure the amount of flow because
the shaft bearing of the impeller will be damaged.

» Not to give water meter vibration.

When a weer meter receivesbrationfor many hours, it
might be dificult to measure the amount of flow because the
shaft bearing of the impeller will be damaged.

Q
A
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Vane wheel jet type water meter

Single jet type water meter Multi jet type water meter

1. Precaution for Water Meter Management

during Meter Storage (2)

To cover gateway of water meter to prevent the wind blowing
through the meter during water meter storage.

When ar blows through the water meter, it is possible that
measured value can progress or revert because impeller rotates
due to the wind. To put caps on the gateway of water rneetdr
prevent his from happening.

To cover gateway of water meter to prevent unwanted
substance enteringvater meter during meter storage.

When unwargd substances entered meter, it might be difficu
to measure since the unwanted substance obstructs the rofation

of the impeller.

—
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2. Precaution for location of water meter
installation (1)

» To install water meter in horizontal position.

To setthe meter horizontally with indicator upward according
to the arrow shown on the meter.

* To select the place where installation and removal of a water
meterare easy.

Since t is necessary to replace
water meter periodically
(recommended in every 8 years),
appropriate place for installing
and removing a water meter
IS required.

2. Precaution for location of water meter
installation (2)

» To select the place where meter reading is easy. Since it is
necesary to conduct meter reading periodically, appropriate
place, which is dry condition and not submerged, is required.

» To select the place where momentary pressure variation is lo

It might be difficult to measure accurately because the rotatio
of the mpeller will be increased by momentary pressure
variation. The maximum working pressure, however, is 1 MP

—

V.

a.
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. Precaution for location of water meter

installation (3)

To select a place where there is no influence on vibration.
might bedifficult to measure accurately because the rotatior
of the impeller is increased by vibration.

Not to install water meter at a submerged location.

—~+

3. Precaution for water meter installation (1)

Water meter installation fitting should be the total length of
the meter.

In case of bad measurement, such as short or long, the meter

can not be installed to pipes.

When a welding junction is conducted at a pipe joint part,
detach the water meter from the pipes.

The plastic parts inside the water meter may be damaged 4
the high temperature of the welding.

Detach

<

y
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3. Precaution for water meter installation (2)

» Pipelength of more than 5 times of a pipe diameter in the
upper stream of a water meter and the pipe length of more than
3 times in the downstream are required on a pipe arrangemer
When the pipe length is shorter than above mentioned length
it might be difficult to measure accurately due to the influence
of a valve or a bent pipe.

~—+

» To use proper packing to fit a pipe diameter during meter
installation. Water leakage at joint parts and/or water
measuring error may occur due to different dimensions of
packing.

More than 5 Times More than 3 Times
| of Pipe dia. i | of Pipe dia. |
. 7~ N
@ (™) SN
Pipgdia N~

3. Precaution for water meter installation (3)

» Theinside of the pipe should always be cleaned by flowing
water before installing water meter. It might be difficult to

measure accuracy because unwanted substances inside the|pipe

might obstruct the rotation of the impeller or even destroy the
meter.

» To open a stop valve slowly when feeding water. When
opening a stop valve hastily, the water meter might be damape
due to water hammer.

Stop Valve

VS
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4. Examination of Instrumental error with

Examination of Instrumental error (%) with reference (standard

1.

. Fully open the stop valve of reference (standard) water meter
. Open the faucet slowly.
. Fully close off the stop valve of reference (standard) water

. The range of an allowable instrumental error of measurement

reference (standard) water meter
water meter is conducted by using equipment.

Engineer excludes air by running water through the meter an
service pipe.

meter, and read indiscrete values of 2 meters.

. Fully open the stop valve of reference (standard) water meter|.

Again fully close off the stop valve of reference (standard)
water meter after running water up to fixed test flow.

Read indiscrete values of 2 meters.

may be+10 %(i.e. in case of 100 L, the range of an
allowable is=10 L.)

5. Examination of Instrumental error with

Tested water meter

reference (standard) water meter

Hosepipe guard

Outlet hosepipe
Inlet hosepipe
Stop valve

Reference (standard) water mete

10/3/2013



5.1 Calculation of Instrumental Error

|_
E= Q x 100

Q
E: Instrumental error (%)
I: Indiscrete value of tested water mefier
Q: Indiscrete value of reference (standard) water niejer
|

Integer Number
|

Decimal No. (100 L)

|
Decimal No. (10 L)

Decimal No. (0.1 L) .
| Decimal No. (1 L)

6 Meter Calibration Equipment (TSC in Itahari)

Pressure gauge &
Wate temperature gauge

17 Water Supply

P: Pressure gauge
T: Water Temperature gauge

20°C (0 - 50C)

WM: Water Meter

Pump
Water Meters (7)  Flow Meters (4) Water Tank
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6. Range of Verification Tolerance for
Domestic Water Meter (15 mm)
Ql Q2 Q3

(%) 10113
[eluswinsu|

Fixed Flow:Q1, Q2 and Q3
In case of a domestic water meter

Flow

(edN)
alnssald

doiq

7.
Comparison
of Flow
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Water Meter Calibration
& Water Distribution Facilities
On the Job Training

Jhapa WSSDO

1. OJT of Water Meter Calibration

1.1 Meter Reading up to 0.1L Decimal

Integer Number

Decimal No. (100 L)

Decimal No. (10 L)

Decimal No. (0.1 L) Decimal No. (1 L)




1.2 Instruction on Meter Reading

WUSC meter readers don’t
usually read decimal number
to count consumption water

WSSDO staff instructing
meter reading.

1.3 Setting for Calibrating the Meter

Hosepipe guard

Outlet hosepipe
Inlet hosepipe
Stop valve

Tested water meter

Reference (standard) water mete




1.4 Setting for Calibrating the Meter

Checking if any leakage at
the connection points

Checking flow indicator
and moving

1.5 Reading the Actual Number

After calibration

Before calibration




1.6 Calculation of instrumental Error

|_
E= Q x 100

Q
E: Instrumental error (%)
I: Indiscrete value of tested water mefer
Q: Indiscrete value of reference (standard) water niejer
|

Integer Number
|

Decimal No. (100 L)

|
Decimal No. (10 L)

Decimal No. (0.1 L) .
| Decimal No. (1 L)

1.7 Calculating the Error

Checking the error if within
+10%

WSSDO presenting the
way to calculate the error




1.8 Assuring User’s Meter

User has complaints that the meter shows higher amount
than the actual use.

1.9 Calibration of User’'s Meter

Master Meter

User’s Meter




1.10 Calculation of the Error

User’ s meter was ideal
one. It means it does not
have any defect in the
meter.

Instrumental error was 0%
(it is within =10%)

1.11 Wrong Installation

Horizontal Type Meter
(Wrong Installation)

Vertical Type Meter
( )




2. Water Distribution Facility Inspection

Main Purpose: To keep the facilities in good
condition

e To confirm the current status of distribution
facilities included in the existing facilities.

* To make inspection record, flow record and
repair record of facilities

2.1 Instruction of Inspection

Recording actual condition
on the inspection sheet

Gate valve chamber




2.2 Conducting Inspection

Instructing how to record
the condition in the sheet
and report it to their
manager

Air valve chamber without
cover

2.3 Procedures of investigation and Report

| Inspection of Facilities |

Aberrance, Failure NG | Fill out a sheet |—

Yes

| Repair the Facilities Yes Fill out a sheet |—>
l No

| Report to WUSC |

!

Prepare parts and repair tools
Repair again

Aberrance, Failure _No_’| Fill out a sheet }—.
Yes

| Report to WUSC | | Report to WUSC

|

Report to WSSDO




Thank you very much for
your attention and sharing
your invaluable
information!




6.Manual/guide of management area

6-1 Business Planning

6-2 Monitoring and Evaluation of Business Plan (English)
6-3 Annual Reporting

6-4 Monthly Report

6-5 User Complaints Management

6-6 Problem Solving using PCM methodology

6-7 Awareness program samples

This chapter covers non-technical area SOP, but we do not call SOP in
this field, rather calls manual, guideline or introduction.

First explain business plan with introductory, sample business plan of
Dhullabart WUSC with summary presentation (English), and workshop
material prepared by Eng. Jyoti Tamang.

Second 1is introductory of monitoring and evaluation (English) of
business plan.

Third is guideline of annual reporting and fourth is our recommendable
monthly report. Fifth is user our recommendation of establishing
complaints management system and sixth is our introducing of problem
solving techniques using PCM methodology. Last part is sample output of
awareness program workshop for Salakpur WUSC and Pathari WUSC. We
recommend to doing such public hygiene education to school kids and
women’s group for get their understanding and support to activities of
WUSC.



Draft Introductory of Business Planning

OOV .. et e e
SUTUCIUNE o e e e e e e
Technical planning oo
CUStOMEr SEIVICE Plan oot e e e e e e
Administrative planning ..o
Financial planning  .......oooiii
Financial feasibility Study .........oooiiiii i

Monitoring and Evaluation planning ............ocooi i

© © N o o s~ wDdh PR

Presentation to stakeholders ..o
10. Data and information as attachment ............cooiiiiiiiii i s
0 O (=Y o3 - =

12. Bibliography ..o e

February 2013

23
35
39
49

50

57

62
68
80



1. Objective

Objectives of business planning are many, but be sure as this introductory aims to explain how
to prepare business plan, and business plan mentioned here is business planning for realize WUSC
management model. There are several types of business plan and each has their own objectives.
Business plan in this introductory is aims to realize objectives WUSC management model intended

for.

(1) WUSC management model

WUSC management model aims for realize ideal status of WUSC management. It determined
WUSC is “provide safe and clean water affordably and stable manner with reasonable cost to
maximum people lives in jurisdiction”. And WUSC requested to determine measureable target for
realize this ideal status step by step, while utilizing component of WUSC management model.
WUSC management model has SOP as component and WUSC can utilize SOP as tool for realize the
objectives.

Determined measureable targets are called milestone and WUSC has been improving and
realizing to ideal status step by step. Each step confirmed with realizing target of milestone. Every
time when WUSC realize mile stone, WUSC close to realize ideal status where WUSC management
model determined.

For realizing the ideal status, it may necessary to consider two aspects, concept to strengthening

1) capabilities and 2) communication with stakeholders.

1) Capabilities
There needs to strengthening 3 capabilities, A) capacity of facility, B) financial capability and C)
operational capability. Briefly, A) capacity of facility should be maintained more than water
demand, and B) financial capability should be maintained more than financial demand, and C)
operational capability should be meet operational requirement in term of skill and capability of
staff and institutional system. This business plan mainly aims to obtain A) capacity of facility
meet and exceed water demand, and B) maintaining financial soundness. For strengthening C)
operational capability, WUSC need to implementing SOP and standardizing business operational

process as well as enhancing capability of staff by training based on SOP.



Management
of
WUSC

- Sufficient facility 4 - Right water rate set up

Financial
Capability

Capacity of
Facility

maintenan - Improving/maintaining
Keae cea ait;e management efficiency
. pt P tF Operational Capability - Sufficient financial
investment for resources arrangement
sufficiently

enhancing capacity - Training/job process standardization

of facility

- Recruiting right staff and assign to right position

Figure 1-1: Concept for strengthening capability of WUSC

2) Communication with stakeholders
This means, WUSC should maintaining sufficient corporate communication specially with users,
and get their understanding as well as their support. This could be realized with conducting
awareness program. Through awareness program, user can understand importance of good
hygiene practice and roles of water supply, including how important to use safe and clean water
for sustain healthy life, and also healthy is resources for earn necessary income or activity for

sustain family.

A-1
Management Committee - Training on policy making/supervising
(Policy making/Supervising for management committee member
Organization) - Introductory training for new members

¥

- Training for strengthening operational
capability

Staff Organization
(Operational Organization)

¥

- Awareness training/promotion
User

(Beneficially)

Figure 1-2: Concept of Corporate Communication of WUSC and layer training

More detail on WUSC model, please read “Draft Guideline of WUSC Management Model” and

review training and workshop material relate with the WUSC Management Model.



2. Structure of business plan
(1) Structure

Normally business plan starts review of performance during last period when former business
plan covers, and then establishing strategy based on issues and problems, and lastly prepares series

of plans accordingly:

- Technical planning

- User service planning

- Administrative planning

- Financial planning

- Financial feasibility study

- Monitoring and Evaluation planning

Table of contents for draft business plan for Tankisinuwari WUSC is as follows, for example:

Table 2-1: sample of table of contents

Tankisinuwari Water Users and Sanitation Committee

Draft Business Plan for 2013 to 2027

Table of Contents

Preface

Abbreviation and definition

List of table and charts

Executive summary 1

1. Background

1.1 History, objectives, vision and mission of WUSC 5
1.2 Geopolitical information 5
1.3 Review of previous business plan 5
1.4 Issues and problems, and objectives in the plan 7
1.5 Others 7

2. Engineering plan

2.1 Population and service coverage 9
2.2 Water demand 9
2.3 Facility improvement plan 10
2.4 Operation and maintenance plan 12




2.5 Cost of engineering plan 12
2.6 Others 13

3. Customer service plan

3.1 Connection 14
3.2 Water rate 14
3.3 Collection efficiency 15
3.4 Revenue from sales of water 15
3.5 Cost of customer service plan 16
3.6 Others 16

4. Administrative plan

4.1 Human Resources plan and number of staff

4.2 Human resources development plan 17
4.3 Cost of administrative plan 17
4.4 Others 17

5. Financial Plan

5.1 Revenue and expenditure 18
5.2 Financial resources arrangement 19
5.3 Others 19

6. Monitoring and evaluation

6.1 Targets and key performance indicators 20
6.2 Monitoring and evaluation schedule 21
6.3 Others 21
Attachment and supporting tables 22

This table of contents shows “Executive Summary”, on top to show summary of the plan. Then
“Background” presenting necessary information on business plan including location, mission, vision
and objectives of WUSC, issues and problems. After that, follows, engineering plan, customer
service plan, administrative plan, financial plan and lastly monitoring and evaluation plan.

(2) Planning process
1) PDCA cycle

Planning means prepare plan, implementing, monitoring and evaluating and take necessary
action based on monitoring and evaluation for keep implementation on right truck. This is so called
PDCA cycles. Therefore, planning is not finish to prepare business plan. If finish this stage, plan is
just paper but nothing else. Without implementing, plan has no meaning. Also without monitoring
and evaluating, implementation has no meaning. Therefore, manage with planning cycle with

concept of PDCA cycle is very important.




2)

A)

B)

0

v I

. | Implementation -~ Monitoring and - Take
Planning > (Do) >  Evaluation P| Necessary
(Check) Action

A T I

PDCA cycle management for achieve ideal status

P: Planning

D: Do, implementing

C: Check, monitoring and evaluation

A: Act, take necessary action for keep implementation
on right truck

Figure 2-2: Concept of manage improvement with PDCA cycle (PDCA management cycle)

Planning process
In planning, business plan normally starts A) technical plan, then follows B) commercial plan,
C) administrative plan D), financial plan and considering E) financial feasibility. Then if

financially feasible, prepare G) monitoring and evaluation plan for F) implementation.

Technical Plan

Project population and decide coverage ratio (or population served) and consumption volume
(consumption per day per capita) and project water demand. Compare water demand and
capacity of facility, decide facility improvement plan, if it may emerged water shortage. On this
process, prepared capital cost for facility improvement and operation and maintenance cost of
facility, and hand over these information to customer service plan, administrative plan and
financial plan. Main objective of technical plan is maintaining capacity of facility more than

water demand.

Customer service plan (commercial plan)
Customer service plan mainly focus for design increasing number of connection and water rate.
Based on that two data, planner projects “revenue from sales of water”. This is important

information for financial plan. Design of water rate is link with financial plan.

Administrative plan



Administrative plan mainly focus for design of number of staff considering labor efficiency and
maintaining quality of services. If staff is shortage, quality of service is drop, but if over-staffs,

that affects management efficiency.

Population project
> Technical plan Water demand projection

Facility improvement plan
Targets ‘

Number of connection

Targets —> Commercial plan Water rate

- Production Revenue projection
- Revenue !

_NRW Targets

etc. Administrative plan Number of staff

Management efficiency

| Revenue and expenditure

Financial plan Arrangement of financial

resources

inancia
feasibility
study

Business plan

Budget framework

Budget

Project

Action plan

Monitoring and
Evaluation

Feasible

Not feasible

Figure 2-3: business planning procedure

D) Financial plan
Financial plan mainly focus for project revenue and expenditure, for combine costs data from
each plans. Based on necessary expenditure, then design and project revenue, mainly revenue
from sales of water and services (operational revenue), and if shortage consider to arrange grant,
subsidiary or loan for cover necessary cost. When arrange necessary financial resource with loan,
financial cost (loan repayment) is emerged. Normally, operational cost would be covered by
revenue from sales of water and services, but sometimes difficult to cover capital cost for
facility investment, and financial resources arrangement with grant, subsidiary and/or loan may

necessary for cover capital cost. Regarding cost recovery, water rate is designed.



E) Financial feasibility
After prepare financial plan, confirm financially all plan can be feasible. Sometimes for
limitation of financial resources, planner request to change other plan. For example, if difficult
to get pledge of grant to facility improvement, and increasing water rate is also limited, it may
unavoidable to be negative cash balance, or shortage of cash. In that case, consider to change

scope of facility improvement plan and reduce cost, until avoid to be negative cash balance.

F) Implementation of business plan
After completion of planning, results are hand over to budget and budget control, construction
project, or activity. Implementation of business plan means disbursement for business activity
should be controlled in the budget framework financial plan decide, and construction project
should be conducted with schedule technical plan decides, or improving of water rate should be

conducted as customer service plan decides.

G) Monitoring and evaluation plan
Business plan request to review actual performance and confirm implementation of business
plan is on right truck. For this purpose, monitoring and evaluation schedule and check items are
also determined on monitoring and evaluation plan. Normally this monitoring and evaluation
should be conducted during April to May using last 9 months’ actual performance and if
necessary, change budget and activity already approved for next fiscal year starts from June by
the assembly on last December. No necessary to mentions monitoring should be done monthly,
quarterly and semi-annually and take necessary action if necessary. But main objective of this
monthly and quarterly review is manage expenditure within budget and maintaining positive
cash balance. On the other hand, annual monitoring and evaluation determined in the business
plan aims to review and update annual budget and/or business plan, if necessary.
Note: implementation of business plan means conducting activities mentioned in the business plan,
or achieving target in the business plan. Therefore implementation means, construct facility
mentioned in the technical plan, for example, but normally construction of new facility may carry on
by the construction project. So, executing the project means implementing the technical plan and
equal implementing the business plan. Or increasing number of connection and achieve the target, or
achieves target sales of water, these are means implementing the commercial plan. Increasing water
rate as commercial plan decided, that is implementing commercial plan. Increasing number of staff
as mentioned in the administrative plan, means implementing administrative plan. Control
disbursement within the budget framework mentioned in the financial plan means implementing the
business plan. Negotiate grant with DWSS and achieve revenue for capital investment means

implementing the business plan. Results of these should be confirmed with monitoring and



evaluation plan. Figure-2 shows arrow after financial feasibility study, and these key words pointed
by arrow means implementing the business plan on Figure-1. “Business plan” means completing
report type business plan or developing presentation material for explain business plan. “Budget
framework™ means “expense” in the financial plan hand over to budget framework for budget
control. Budget should be respects this budget framework in the business plan and break to more

detail. With this manner, business plan is implemented by budgeting.

3. Technical plan

Technical plan aims to achieve and maintaining capacity of facility meet water demand. For this
purpose, first analyze population and water demand. Projects population and decides coverage ratio
(or population served) and consumption volume (consumption per day per capita). Based on these
data of coverage ratio (equal population served) and consumption per day per capita, then planer
calculates water demand. Compares water demand and capacity of facility, decides facility
improvement plan, if it may emerged water shortage. On this process, prepared capital cost for
facility improvement as well as operation and maintenance cost of facility, and hand over these
information to customer service plan, administrative plan and financial plan. Main objective of

technical plan is maintaining capacity of facility more than water demand.

) ng ul.a ton | _ Future population
projection
(2) Water
demand - Future water demand
projection

3)
Capacity
meets with

(4) Facility

improvement (5) O&M plan
plan
- Capital investment cost - O&M cost

Figure 3-1: technical planning process

(1) Projection of Population
- Project population in jurisdiction

Based on census, and population growth rate, projects population by zone, and then summarize



to jurisdiction. Census data of population, household and population growth would be available from

VDC: Village Development Committee. Also, that data is available from statistic data book annually
published. Projection is very simple:
Population = Population of previous year * (1+ growth rate)

Normally projects for 15 years.

Table 3-1: sample of project population

A: Engineering plan unit Base line 2013 2014 2015 2016
(1) Population 14,000 14,700 15435 16,207 17,017
(2) Population growth % 5.0% 5.0% 5.0% 5.0% 5.0%

Then decide coverage ratio. Normally VDC has also data on average number of house members.

With this data, WUSC can calculate present population served and present service coverage ratio.
Present population served = Number of active connection * ANHM
ANHM: Average Number of House Member

This data on present population served becomes base line for project future population served.

(3) Service Coverage rate

Then decide future service coverage ratio. Decision of this future service coverage ratio highly
depends on policy and strategy of WUSC. Therefore, it may better to decide every 5 years first, as
medium term (after 5 years), long term (after 10 years) and far long term (after 15 years), and then

adjust to annual base.

Table 3-1: sample of project population served (stage approach)

unit Base line 2017 2022 2027
(1) Population 14,000 17,368 22,805 29,105
(2) Population growth % 5.00% 5.00% 5.00% 5.00%
(3) Coverage ratio % 60% 64% 69% 74%
(4) Population served 8,400 11,435 15,735 21,538

In this sample, planner first decides to improving service coverage ratio of medium term target to



65%, 70% for long term and 75% for far long term, and later adjust to 64%, 79%, and 74%, because

increasing 1% annually has more sense than increasing 1.2% annually.

(4) Population served

Based on service coverage improvement policy, calculate population served.
PS =PoP*SC

PS: population served

PpP: population

SC: Service coverage rate, decide based on policy

Table 3-2: sample of project population served (annually approach)

A: Engineering plan unit Base line 2013 2014 2015 2016
(1) Population 14,000 14,700 15,435 16,207 17,017
(2) Population growth % 5.0% 5.0% 5.0% 5.0% 5.0%
(3) Coverage ratio % 60% 60% 61% 62% 63%
(4) Population served 8,400 8,820 9,415 10,048 10,721
- domestic customer 8,400 8,820 9415 10,048 10,721
- non domestci customer 0 0 0 0 0

35,000

30,000

25,000

20,000

M (1) Population
15,000 - M (4) Population served

10,000 +

5,000 -

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

Figure 3-2: population and population served

Using population and population served, you may drawing graph and show how coverage would
be improving by year. With this graph, WUSC can explain their plan to achieving “provide water to

maximum people”, toward coverage ratio of 100%.

(5) Water consumption per day per capita

Generally said, 60 litter/day/capita is minimum for human being sustain life in standard level,

10



and standard is 105 litter/day/capita is sort of target for many developing country. If WUSC provide
water less than standard, WUSC also should consider to increasing water supply. Sample of
technical plan designs to increasing water consumption per day per capita to 69 litter after 5 years,
from presently 65 litter with increasing 1 liter yearly to domestic customer.

Also consider consumption of other category of customer. Normally two different type of
customer in this category, A) hotel and restaurant, so called big volume user, and B) school children,
or government institutions, so called institutional user. Their water usage patterns are different. For
example, school kids may use only 30 litter per day per capita and only in day time. But if number of
school kids is, say 4,000 for 8 schools, it may better count. However, if number of such users is few

and consumption is not significant to total, WUSC can ignore.

Decide water consumption per day per capita is also influenced policy. Therefore, better adapt
same approach when decide service coverage ratio, decide every 5 years, medium term, long term

and far long term target.

Table 3-3: sample of project consumption (stage approach)

unit Base line 2017 2022 2027
|(5) Consumption/capita/day litter 65 70 75 79

This sample shows WUSC decide 70 1/d/c for medium term target, 75 1/d/c for long term target
and 80 1/d/c for far long term target, but change to 79 1/d/c later for reason of capacity of facility.

(6) Water demand

First project water demands of domestic customer, because normally domestic customer
consumes more than 95% of total water consumption. Of course consumption sharing domestic
customer and other customer may different for geopolitical situation in management environment. In
industrial area, and area there are so many factory need clean water, may be consumption volume of
industry user may bigger than domestic user. In tourism spots, like resort where so many hotels exist,
may be consumption of these commercial users may significant. But in normal case, number of these
customers is limited and total consumption of these customers may not so significant to total
consumption. However, if consumption of these users is significant, then, project water demand for

these users.

1) Projection of water demand for domestic user

Based on the consumption per capita per day, projects water demand.

11



Water demand= PS*C
PS: population served

C: Consumption, normally consumption per capita per day, decide by policy

If WUSC does not have data on C (consumption per day per capita), first calculate average
consumption per connection per month for domestic customer in sample base. Pick up several
months, and get total of billed water volume, and then divided billed number of connection. Then
divide this average monthly consumption volume per connection with average number of household,

and 30 days.

2) Projection of water demand (other big users)
Based on the consumption trend, projects water demand of other users. Normally by category
and then calculate sum. Projection for commercial users and industrial users, normally also calculate

based on trend.

Lastly add two demands and make total water demand projection

Table 3-3: sample of project water demand (annually approach)

A: Engineering plan unit Base line 2013 2014 2015 2016
(1) Population 14,000 14,700 15,435 16,207 17,017
(2) Population growth % 5.0% 5.0% 5.0% 5.0% 5.0%
(3) Coverage ratio % 60% 60% 61% 62% 63%
(4) Population served 8,400 8,820 9415 10,048 10,721
- domestic customer 8,400 8,820 9415 10,048 10,721
- non domestci customer 0 0 0 0 0
(5) Consumption/capita/day litter 65 66 67 68 69
- domestic customer 65 66 67 68 69
- non domestci customer 0 0 0 0 0
(6) Water Demand cm/day 546 582 631 683 740
- domestic customer 546 582 631 683 740
- non domestci customer 0 0 0 0 0

In Salakpur, for shortage of water resources for animal, user gives water from water supply system
(WUSC water) to their animal. So, planner first try to calculate water demand for animals, say 30
litter per day per cow, and 15 litter per day per goat and sheep, 5 litter per day per chicken. But later,
adjust this issue with count one person additional to average number of household and continues
calculation of water demand.

In Chandragadhi, there are significant numbers of school and government offices, for this place is

12



their District Capital. So, assumes 50 litter per day per capita for these users including school pupil,

state police, prisoner and government staff.

(7) —(12) Distribution water volume

First considers water production capacity. Then calculate how much WUSC can distribute water,
for this volume is ceiling of billed water, or maximum water volume for revenue. This distribution
volume (maximum water volume for revenue) is reduced from production volume by leakage, not

accounted, or many other reasons. In this “introduction”, it called “Capacity of Facility”.

FC =Prd*(1-NRW)

FC: Capacity of facility for provide water

Prd: Production volume

NRW: Non Revenue Water

Check FC is more than water demand or not? Normally, with increasing of population, and
increasing coverage ratio and increasing water consumption per day per capita, some day in future,
FC may not exceed water demand. So, before it was happen, consider enhancement of capacity of

facility.

Table 3-4: sample of project water demand and capacity of facility comparison
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A: Engineering plan unit Base line 2013 2014 2015 2016
(1) Population 14,000 14,700 15,435 16,207 17,017
(2) Population growth % 5.0% 5.0% 5.0% 5.0% 5.0%
(3) Coverage ratio % 60% 60% 61% 62% 63%
(4) Population served 8,400 8,820 9,415 10,048 10,721
- domestic customer 8,400 8,820 9415 10,048 10,721
- non domestci customer 0 0 0 0 0
(5) Consumption/capita/day litter 65 66 67 68 69
- domestic customer 65 66 67 68 69
- non domestci customer 0 0 0 0 0
(6) Water Demand cm/day 546 582 631 683 740
- domestic customer 546 582 631 683 740
- non domestci customer 0 0 0 0 0
(7) Intake Water Volume cm/day 623 623 1,323 1,323 1,323
(8) Production Volume cm/day 623 623 1,323 1,323 1,323
(9) UFW % 5% 5% 5% 5% 5%
(10) Accounting water cm/day 592 592 1,257 1,257 1,257
(11) NRW % 6% 6% 6% 6% 6%
(12) Possible revenue water cm/day 586 586 1,244 1,244 1,244
(13) Facility improvement (*1) ,000 RP 3,700 725

(14) Preventing maintenance (*1) ,000 RP 2,000

(15) sub total of capital investment (*1) |,000 RP 0 0 3,700 2,725 0

2,500

2,000

1,500

500
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T T T T T T T T T T T
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2p27

e (6) Water Demand

= (8) Production Volume

(12) Possible revenue w

= Water demand from commercial
view by (29) & (31)

Water demand based on po

Figure 3-3: sample of project water demand and capacity of facility comparison

|

pulation served

In this case (table 3-4), production capacity of existing facility is 623 cubic meter per day, and 5%

NRW. It means ceiling of distribution water is 592 cubic meter per day. Present water demand is
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only 546 cubic meter per day, and FC is exceeding with this figure. However, water demand
increasing to 582 in 2013, and 631 in 2014. So, FC is less than water demand (631 cubic meter per
day) in 2014. This situation also could confirm with line graph of Figure 3-3. Blue line is water
demand, and green line is distribution capacity. If green line is going under blue line, it means water

shortage would emerge. Before this was happen, WUSC need facility enhancement.

Note: More precisely, engineer considers peak consumption and considers capacity of facility can
maintaining more than maximum water demand. This technical plan is not consider for simplified,

but no reason to refuse this engineering idea.

Engineer rather wants to use UFW: Un-account for Water, but business planner rather wants to use

NRW: Non-revenue Water.

(13) Water supply facility improvement plan
When FC becomes less than water demand, consider enhancing capacity of facility. DWSS’s

concept of facility improvement is, enhance capacity and meet for future 10 years water demand.

Regarding Table 3-4 an Figure 3-3, water shortage would be emerged in 2014. For avoiding this
situation, WUSC need construction project for enhance capacity of facility. Table 3-5 shows
necessary construction for enhancing capacity of facility. With this construction, WUSC can enhance
intake capacity 700 cubic meters per day, and intake capacity is now be 1,323 cubic meter per day.
Enhancing intake capacity to 1,323, but consider NRW, FC become 1,244 cubic meters per day.
1,244 cubic meter per day is enough and exceeding more than water demand until 2023. But in 2023,
this capacity would not meet with water demand anymore. Again in 2023, WUSC need another
additional facility improvement. On the other hand, if WUSC keep enhancing like this way, WUSC
can maintain capacity of facility more than water demand.

For realize the capacity enhancement in 2014, WUSC develop new water resources (drilling
borehole), and install submersible pump. Total amount of this facility enhancement costs is estimated
3.7 million Nepal Rupees (with price of year 2012), shown on table 3-5 and column (13) of Table
3-4.

Also facility improvement considers existing of issues and problems. If there are issues and
problems, solution should also count and incorporate into facility improvement plan. This WUSC
has problem of water consumption instability. When water demand is increasing, it is very high. In
that time, elevated tank is empty but pumping up is unable to catch up. For avoid this situation, they
also construct ground reservoir. Added more, their pipeline is deteriorated and considers replacement

of old pipe. These elements also counting and incorporate with facility improvement project in 2014.
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Table 3-5: cost estimation for enhance capacity of facility

(1) Facility improvement of 2014

Items Quantity |Unit Cost [Cost

1) Drilling of new well 1 2,000 2,000
2) submersible pump 1 400 400
3) Booster pump 1 300 300
4) Graund reservor 1 1,000 1,000
5) transmission line 4,000 0.28 1,120
6) pipe fitting (20%) 224
7) Contingency (25%) 1,261
total 3,700
8) 50% cost share 1,850

Unit: ,000 NR
Cost may necessary for reviewed and updated

Planner also considers pipeline network expansion. If people lives in some area are not yet access
with safe water for non-service coverage area, planer may consider to providing water to people

lives in these area.

Table 3-6: cost estimation for enhance capacity of facility

(2) Extension project in 2015

Items Quantity |Unit Cost |Cost

1) Pipleline 1,000 0.40 400
2) Pipeline fiting (20%) 80
3) Civil works 100
4) Cntiengency (25%) 145
Total 725
Unit: ,000 NR

Cost may necessary for reviewed and updated

Table 3-6 shows sample of cost estimate for construction of network expansion. WUSC plan to

extend 1km and cost is estimated 725 thousands Nepal Rupee.

Facility improvement should be also consider geographic information and understand where is
major user located, and where new facility would built with year of improvement. For this purpose,
planer also prepare schemer map, and confirm technical plan with planner of customer service.
Pipeline expansion plan should also meet with marketing plan of customer services and identify
number of additional connection. Figure 3-4 shows sample of such schemer map and allocate
location of new facility constructing, and beneficially expected. In this map, brown line is extension

pipeline that totals 1km, and provide two areas, University Area and Indra Pur Area.
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i
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|
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(14) Rehabilitation

Figure 3-4: schemer map

Also, for keep maintaining water production capability, engineer must prepare plan for

maintaining, rehabilitation and renewing facility.

Normally, it may better consider large scale rehabilitation and maintenance for every 10 years.

Life span of submersible pump and generator are normally 10 years. Concrete construction is around

30 years. Of course it may no necessary to mentions maintenance is done in daily facility operation

work, and if broken or something not good, repair immediately. However, large scale rehabilitation,

renovation and maintenance costs huge amount and not cover with normal operational budget.

Working volume may also huge and could not do in daily activity. Thus better consider schedule and

budget in the business plan. Table 3-7 shows sample of such large scale rehabilitation in 2015, and

also count on column (14) of Table 3-4.

Table 3-7: cost estimation for rehabilitation

(4) Rehabilitation of 2015

Items Quantity  [Unit Cost |Cost

1) Rehabilitation of elevated tank 1 1,000 1,000
2) Rehabilitation of generator 1 200 200
3) Rehabilitation of submersible pum| 1 400 400
4) Contingency (25%) 400
total 2,000
Unit: ,000 NR

Cost may necessary for reviewed and updated

17



Cost for construction and large scale rehabilitation count as capital cost, and column (15) of Table
3-4 shows necessary capital cost. This information hand over to financial plan.

Also information of capacity of facility hand over to commercial plan. In commercial plan, planner
cannot increase additional connection and/or average consumption per connection more than FC,
calculated in the technical plan. This is confirmed as purple line is not exceeds more than green line
in Figure 3-3. Purple line shows water demand from commercial view and calculated by number of

connection and average consumption per connection.

(19) - (27): Projection of O&M cost

Last step is project O&M (facility operation and maintenance) cost. Concept of projection is,
simply inflating to previous cost until large scale facility improvement. And when in large scale
facility improvement, add increasing cost accordingly on what improving facility. For example, if
facility improvement including installation of pump, power cost (electricity) would be increasing. So
add electricity cost. If install generator, it may increasing fuel cost and so add increasing of fuel cost.
Also these may necessary to increasing number of pump operator. In that case, also increasing salary

would be necessary.

Project O&M cost for facility operation and maintenance regarding:
1) power and fuel for pumping,
2) chemical and filtration for water production,
3) spare parts, maintenance, and
4) other O&M cost for production and distribution of water
For simplify, you can escalate actual cost of based year with average inflation rate, but when big

capital investment is conducted, you need to adjust O&M cost.

Note: If planner could have data on production volume and consumption of electricity and fuel, and
chemical, planner can adjust O&M cost according with production volume. This allocation may use
column (19) for electricity and fuel, (22) for chemical and (25) for spare parts and repair cost.
However, normally it is difficult until planner know separately production and electricity
consumption, and fuel and production, for column (19). WUSC in Jhapa and Morang subsidized
chemical from WSSDO, and also lack the data on how much they spend and how much the cost. For

such difficulty, in this business plan adapt simplified method mentioned above.

Salary of engineer whom supervise operation and maintenance of facility would be counted in
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O&M cost. However, if WUSC is small or medium size, for simplification, salaries may count in
administrative plan as well as administrative cost including office management. This introduction

follows this idea.

Column (19) to (26) of table 3-8 shows sample of projection on O&M cost. Power and fuel cost in
2012 estimates actual power and fuel cost of July 2011 to June 2012 and put amount to baseline.
Same as other cost includes spare part. However, WUSC does not count chemical cost presently
subsidized from WSSDO. To baseline, inflates those with 6% and project year after, until 2027. But
in 2014, WUSC plan to do construction project and install pump that increasing power and fuel cost.
That shows column (19). Also spare parts may necessary and increasing maintenance cost that show
column (25). Inflated costs of these are shown in column (20) and (26). These costs for O&M are

called operational cost and hand over to financial plan.

Table 3-8: Comprehensive technical plan
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A: Engineering plan unit Base line 2013 2014 2015 2016
(1) Population 14,000 14,700 15,435 16,207 17,017
(2) Population growth % 5.0% 5.0% 5.0% 5.0% 5.0%
(3) Coverage ratio % 60% 60% 61% 62% 63%
(4) Population served 8,400 8,820 9415 10,048 10,721
- domestic customer 8,400 8,820 9415 10,048 10,721
- non domestci customer 0 0 0 0 0
(5) Consumption/capita/day litter 65 66 67 68 69
- domestic customer 65 66 67 68 69
- non domestci customer 0 0 0 0 0
(6) Water Demand cm/day 546 582 631 683 740
- domestic customer 546 582 631 683 740
- non domestci customer 0 0 0 0 0
(7) Intake Water Volume cm/day 623 623 1,323 1,323 1,323
(8) Production Volume cm/day 623 623 1,323 1,323 1,323
(9) UFW % 5% 5% 5% 5% 5%
(10) Accounting water cm/day 592 592 1,257 1,257 1,257
(11) NRW % 6% 6% 6% 6% 6%
(12) Possible revenue water cm/day 586 586 1,244 1,244 1,244
(13) Facility improvement (*1) ,000 RP 3,700 725

(14) Preventing mamntenance (*1) ,000 RP 2,000

(15) sub total of capital investment (*1) [,000 RP 0 0 3,700 2,725 0
(16) Inflated capital investment ,000 RP 0 4,079 3,155 0
(17) Inflation rate % 5% 5% 5% 5% 5%
(18) Indicator for inflation 0 1 2 3 4
(19) Increases of power cost (*1) ,000 NR/[dummy 400

(20) Inflated (19) ,000 NR/|dummy 441 0

(21) Power and fuels for pumping ,000 NR/ 732 769 1,248 1,310 1,376
(22) Increases of chemical cost (*1) ,000 NR/[dummy 0 0

(23) Inflated (22) ,000 NR/|dummy 0 0

(24) Chemical for production ,000 NR/ 0 0 0 0 0
(25) Increases of spare parts, repair, main|,000 NR/|dummy 30

(26) Inflated (25) ,000 NR/|dummy 32 0

(26) Spare parts, repair and maintenance |,000 NR/| 68 71 106 112 117
(27) O&M cost excluding salaries and adi,000 NR/| 800 840 1,355 1,422 1,493

Note 3-1: projection of population and water demand had better do by zone, as development is

different by zone.
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(1) Population

Table 3-9: zone based technical planning

Arca 2007 2010) 2011 2012 2013 2014 2015 2016 2017 2018 2019) 2020[Increases
Kapsabet Town 13600 14600  14936] 15279 15700 16061 16400 16777]  17163] 17558 17962 18375
High class 1,360 1,460) 1,494 1,528 1,570 1,606 1,640 1,678 1,716 1,756 1,796 1,837 2.3%
Medium class 4,760) 5,110) 5208 5348 5495 5,621 5,740 5372 6,007 6,145 6287 6431 2.3%
Low class 7,480 8,030) 8215 8,404 8,635 8,334 9,020 9,227 9,440) 9,657, 9,879 10,106, 2.3%
Kapngetuny 6,000) 6,400) 6,554 6,711 6,900) 7,066 7,200 7373 7,550 7,731 7916 8,106
High class 600) 640) 655 671 690 707 720) 737, 755 773 792] 811 2.4%
Medium class 2,100) 2,240) 2,294 2,349) 2415 2473 2,520 2,580) 2,642) 2,706) 2,771 2,837 2.4%
Low class 3300) 3,520) 3,604 3,691 3,795 3,886 3,960) 4055 4,152 4252 4354 4,459) 2.4%
Kamobo 3,550) 3,850) 3927 4,006) 4,100 4,182] 4300 4386) 4474 4563 4,654 4,748 2.0%
Kamurguiywa 1,850) 2,000 2,032 2,065 2,100) 2,134 2250) 2,286) 2323 2360 2397 2,436 1.6%
Kimaam 650) 650) 665 680 700 716 750 767 785 803 821 840 2.4%
Kipture 1350) 1,450) 1,480) 1,512 1,550) 1,583 1,600 1,634 1,668 1,703 1,739 1,775 2.2%
total 27000 28950]  29504]  30252[ 31050  31741] 32500 33223 33962]  34718]  35490] 36,280
(2) Water Demand (L/Capita/day)
Area 2007, 2010 2011 2012 2013 2014 2015 2016 2017 2018] 2019) 2020)
Kapsabet Town
High class 150) 150) 150) 150) 150 150 150 150 150 150 150 150
Medium class 100) 100) 100) 100) 100) 100) 100 100 100 100 100 100
Low class 55, 55 55 55 55 55 55 55 55 55 55 55
Kapngetuny
High class 150) 150) 150) 150) 150) 150 150 150 150 150 150 150
Medium class 100) 100) 100) 100) 100) 100) 100 100 100 100 100 100
Low class 55 55 55 55 55 55 55 55 55 55 55 55
Kamobo 48 48 48 48 48 48 43 48 48 48 48 48
Kamurguiywa 48 48 48 48 48 43 43 48 48 48 48 48
Kimaam 48 48 48 48 48 48 48 48 48 48 48 48
Kipture 48 48 48 48 48 43 43 48 48 48 48 48
(3) Water Demand (c.m./day)
Arca 2007 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019) 2020)
Kapsabet Town 1,091 1,172 1,199) 1,226) 1,260) 1,289) 1316 1,346 1377, 1,409 1441 1475
High class 204 219 224 229) 236) 241 246 252 257 263 269 276
Medium class 476 511 523 535 550 562 574 587 601 615 629 643
Low class 411 442 452 462 475 486) 496 508 519) 531 543 556
Kapngetuny 482 514 526 539 554 567 578 592 606 620 635 651
High class 90 96 98 101 104 106) 108 111 113 116 119 122
Medium class 210) 224 229 235 242 247, 252 258 264 271 277 284
Low class 182 194 198 203 209) 214 218 223 228 234 239 245
Kamobo 170) 185 188 192 197 201 206) 211 215 219 23 228
Kamurguiywa 39 96 98 99) 101 102 108 110 111 113 115 117
Kimaam 31 31 32 33 34 34 36 37 38 39 39 40
Kipture 65 70 71 73 74 76 77 78 80) 82| 83 85
total 1,928 2,067 2,114 2,161 2219) 2,269) 2321 2374 2427 2,482] 2,538 2,595
(4) Water demand forecst on other pupose (c.m./day)
Area 2007 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019) 2020[Increases
Kapsabet Town 275 291 297 302 309 315 321 327 334 340 347 354 1.9%
Kapngetuny 91 96 98 100] 102 104] 106] 108 110] 112] 115 117 2.0%
Kamobo 112 116) 117 118 119 120 122 123 124 125 126, 127 0.8%
Kamurguiywa 14 15 15 16 16 16 16 16 17 17 17 18 2.1%
Kimaam 0 0 0 0
Kipture 0| 0| 0| 0]
total 492 518 527 536 546 555 565 575 585 595 605 615
(5) Water demand total (c.m./day)
Area 2007, 2010 2011 2012 2013 2014 2015 2016 2017 2018] 2019) 2020
Kapsabet Town 1,366 1463 1,495 1,529) 1,569) 1,604 1,637, 1,674 1,711 1,749) 1,788 1,828
Kapngetuny 573 610) 624 638 656 671 684 700 716 733 750 767
Kamobo 282 301 305 310 316 321 328 334 339 344 350 355
Kamurguiywa 103 111 113 115 117 119 124 126, 128 130 132 135
Kimaam 31 31 32 33 34 34 36 37 38 39) 39) 40
Kipture 65 70 71 73 74 76 77 78 80) 32 83 85
total 2,420) 2,585 2,640) 2,697 2,765 2,825 2,886) 2948 3012 3,077 3,143 3211
(6) Water production capacity
2007] 2010] 2011] 2012] 2013] 2014] 2015] 2016] 2017] 2018] 2019] 2020]
|capacity [ 550] 550] 2,700] 3,000 3,300] 3,600] 3,600] 3,600] 3,600] 3,600] 3,600] 3,600]
(7) NRW
[ 2007 2010 2011] 2012] 2013] 2014] 2015] 2016] 2017 2018] 2019 2020]
[NRW [ 20%] 20%] 20%] 20%] 20%] 20%| 20%| 20%| 20%| 20%|
(8) Revenue water ceiling
[ 2007 2010 2011] 2012] 2013] 2014] 2015] 2016] 2017 2018] 2019 2020]
[ [ [ | 2,160] 2400] 2,640] 2,.880] 2,.880] 2,880] 2,880] 2,880] 2,880] 2,880|

Note 3-2: It is recommendable to prepare list of major project and activity
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1) Major issues from Engineering plan

Table 3-10: list of project and major activity

(1) Major activties and targets of facility o&M and engineering
Item target year cost other resources

—

Preventing facility maintenance in 2018 2018 500,000

2|Preventing facility maintenance in 2021 2021 500,000

10

Note: One of question from reader is “why decide target service coverage ratio before simply
thinking number of additional connection?” This business plan looks duplicated work for first decide
target service coverage ratio in the technical planning, and then decide number of additional
connection in the commercial planning. How you answer to this question? My answer is, if this
business plan is not stand on “WUSC management model and support model”, yes it may, however,
unfortunately, this business plan stand on WUSC management model. WUSC management model
aims to obtain “provide safe and clear water affordably stably with reasonable cost to maximum
people of the jurisdiction”. This business plan design and judges achievement of “provide (safe)
water to maximum people”, with service coverage ratio. Therefore, thinking with service coverage
ratio is mandatory for this business plan. This business plan is tool for implementing WUSC
management model. For that purpose, design how to achieve target coverage ratio in the business
plan. This is extreme opinion, but thinking number of connection is role of commercial plan and no
necessary consider number of connection in technical planning. Of course, in reality, technical
planning must consider or adjust with commercial plan and/or financial plan. If achieving target

service coverage ratio requires huge capital cost, it should be adjust within financial capability.
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4. Customer service plan
Customer service plan mainly focus for design increasing number of connection and water rate.
Based on that two data, planner projects “revenue from sales of water”. This is important

information for financial plan. Design of water rate is link with financial plan.

—-l Projection of connection

Y

Projection of average
consumption per
connection

is with in
capacity of
facility?

_'| Water rate setting

sales of water
and service
cover O&M

cost?

(28) - (29) projection of connection
First analyze the trend and then consider market, wiliness of user and capacity of facility, and

decide additional number of connection.

Table 4-1: Historical number of connection

B: Customer service unit 2007 2008 2009 2010 2011 2012(Base line
(28) Number of additional connection 0 350 240 240 240 119
(29) Number of active connection 350 590 830 1,070 1,189 1,189
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(29) Number of active connection
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Figure 4-1: Historical number of connection

Table 4-1 and Figure 4-1 show historical trend of number of connection. Around 240 of
connection is increased except 2012, for capacity of water close with limit. Schemer map Figure 3-4
shows increasing focuses in market area and highway side, where population rapidly increasing.
Added more, two areas, University area and Indrapuri area are areas where strongly service is
requested.

However, for increasing coverage ratio, WUSC rather wishes slow but steady increment. Thus

WUSC decide to increasing 100 new connections annually. Result shows table 4-2 and figure 4-2.

Table 4-2: Number of connection

B: Customer service plan unit Base line 2013 2014 2015 2016
(28) Number of additional connection dummy 100 100 100 100
(29) Number of active connection 1,189 1,289 1,389 1,489 1,589
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(29) Number of active connection
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Figure 4-2: Number of connection

For decide additional connection, also consider service coverage ratio in technical plan and number
of connection. It should meet with improvement of the coverage ratio. Added more, it is
recommendable to decide by zone and summarized.

Table 4-3 and Figure 4-3 show case of Dhulabari WUSC, and they project number of connection

by zone.

Table 4-3: Number of connection by zone

Numberof connectrion by zone

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020|average
Zone 1 795 845 895 945 995 1,045 1,095 1,145 1,195 1,245 50
Zone 2 220 250 280 310 340 370 400 430 460 490 30
Zone 3 405 445 485 525 565 605 645 685 725 765 40
Zone 4 150 180 210 240 270 300 330 360 390 420 30
Zone 5 430 465 500 535 570 605 640 675 710 745 35
Zone 6 300 335 370 405 440 475 510 545 580 615 35
Total 2,300 2,520 2,740 2,960, 3,180 3,400 3,620 3,840 4,060 4,280 220

25



4500

4000

3500
3000
® Zone 6
2500 W Zone 5
M Zone 4
2000 -+ W Zone 3
M Zone 2
1500 + HZonel
1000 -
500 -
0 - T T T T T T T T T

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Figure 4-3: Number of connection by zone

Also it may better consider stage approach and decide additional number by terms. In case of
Tankishinuwari WUSC, they decide 100 new connections during medium target (204-2017) and 200
in long term target (2018-2022), and 250 for far long term (2023-2027).

(31) Average monthly consumption volume per connection
Based on present average consumption volume per connection, decide future volume. For decide
average consumption per connection, also consider water demand per capita per day decide in

technical plan.

Average monthly consumption per connection = (C*ANHM*30 days)/1000
where:

C: Consumption, normally consumption per capita per day, decide by policy

ANHM: Average Number of Household Member

Note: ANHM: Average Number of Household Member would be changing, and fewer, by changing

of life style, normally reducing gradually.

Please aware normally C use “litter per day per capita” as measure unit, but “Average monthly
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consumption per connection” use “cubic meter per month” as measure unit. Therefore, need to

multiply 30 days and divided by 1,000. Table 4-4 column (31) shows sample.

Table 4-4: Average monthly consumption per connection

B: Customer service plan unit Base line 2013 2014 2015 2016
(28) Number of additional connection dummy 100 100 100 100
(29) Number of active connection 1,189 1,289 1,389 1,489 1,589
(30) Average family size person/fa 7 7 7 7 7
(31) Avr. consumption per connectiorfcm/mont 13.6 13.8 14 14.2 14.4
(32) Confirmation of (31) with (5) cm/montl| 13.65 13.86 14.07 14.28 14.49

(32) Confirmation

Please care water consumption could not exceed capacity of facility. Figure 4-4 is basically same
line graph show as Figure 3-3. Purple line shows water consumption calculated based on number of
connection and average monthly consumption per connection. This line could not exceed green line
that represents distribution capacity. Also, blue line that represents water demand had better meet
with purple line. If there is big differ (gap), it is necessary to adjust number of connection and
consumption. But it is only period during medium term (within 5 years), and no necessary to meet in
far long term period (from 10 to 15 years after). Column (32) on Table 4-4 shows calculation of
water demand based on member of household (30) and (5) on Table 3-3, water consumption per day

per capita. These two figures should be met.

2,500

2,000

/ = (6) Water Demand
1,500

/ == (8) Production Volume

/ Y
1,000

500

(12) Possible revenue water

= Water demand from commer;
view by (29) & (31)

0 T T T T T T T T T T T T T T
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2036 2027

Water demand based on number of connection

Figure 4-4: sample of water consumption and capacity of facility comparison
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(33) minimum charge volume

Decide water rate, normally minimum charge and commodity charge. WUSC in Jhapa adapts
minimum charge to first 8 cubic meter, instead WUSC in Morang adapts first 10 cubic meter. In
most case, average monthly consumption volume never exceed more than 20 cubic meter and
normally no necessary to consider commodity charge for more than 20 cubic meter. (In case of

WUSC in Jhapa, more than 16 cubic meter).

Table 4-5: water rate setting

B: Customer service plan unit Base line 2013 2014 2015 2016 2017
(28) Number of additional connection dummy 100 100 100 100 100
(29) Number of active connection 1,189 1,289 1,389 1,489 1,589 1,689
(30) Average family size person/fa 7 7 7 7 7 7
(31) Avr. consumption per connectiorfjcm/mont 13.6 13.8 14 14.2 14.4 14.7
(32) Confirmation of (31) with (5) cm/montl| 13.65 13.86 14.07 14.28 14.49 14.7
(33) Minimum charge volume cn/montl] 10 10 10 10 10 10
(34) Water rate (minimum charge) NR 65 90 90 110 110 120
(35) Water rate (commodity charge 1NR 15 15 15 18 18 20
(35) Water rate (commodity charge 23NR 20

(36) Collection efficiency % 98% 98% 98% 98% 98% 98%
(37) Expected monthly revenue from sale{,000 NR/ 139 186 204 271 295 354
(38) Expected annual revenue from sales [,000 NR/ 1,664 2,228 2,450 3250 3,536 4,251

(34) — (35) water rate setting

Basically, water rate design for cover full cost of operation and maintenance, plus depreciation.
However, when WUSC plans capital investment, even could expected grant aid, however, request
10% equity contribution minimum. (90% of the cost would be provided as grant from DWSS and/or
other government agencies and VDC). Normally, WUSC may contribute this cost with labor, but still
recommends to counting this cost in business plan. It means this 10% of project cost should be target
of cost recover by water sales. On the other hand, in normal situation, DWSS and/or other
government agency and VDC may support 10% of project cost as grant. Therefore, cost that must be
shoulder by WUSC is only 90%, in maximum. It may no necessary to say, this cost (90%) is target

for cover by sales of water and services, and should be consider water rate setting.

So:

1) In full cost recovery policy: target to cover all cost, 90% of capital cost and 100% of operation
cost, and 100% of financial cost. Be aware, 90% of capital cost means cost for facility
improvement and not means furniture and other fix asset. These are cost for cover by sales of
water. Financial cost means repayment to bank, if WUSC consider borrowing money. In case of

Small Town Project by Asian Development Bank, 50% of project cost is arranged by loan, and
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WUSC must return 50% of project cost to the bank. Water rate is designed for cost recovery of

all these cost.

2) In cost recovery of operational cost policy: normally WUSC adapts this concept and exclude
cost for facility improvement (capital investment) from target of cost recovery by sales of water

and services. Water rate is designed for cost recovery of only operational cost.

3) In between policy: However, for secure of government budget and increasing of WUSC, policy
2) is sometimes difficult. In that case, it is necessary to negotiate how much government
provides grant or subsidiary. Anyway, remained would be target for cost recovery by sales of

water and services, and water rate should design for that.

Other policy is, fixed cost should be covered by minimum charge and flexible cost should be
covered by commodity charge. This introduction explains for policy of 2) show concept as Figure

4-5.

O&M Cost

Target to collect by
minimum charge

Cost

Capital cost covered
by government (tax,
foreign assistance)

Figure 4-5: concept of water rate setting (1/4)

So, in case first 10 cubic meter is for minimum charge, minimum charge (U1) could calculated with:

UI=[[(FI + Al + AS)) / NJ*R]*A

And commodity charge (U2) could be calculated with:

U2=[[(FL) /N J/ (V — 10) J*A

where:

A: Adjustment indicator
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Al: adjustment for inflation and increases of cost in future
AS: adjustment for avoid rapid fraction of water rate

FI: Monthly fixed cost of O&M

FL: Monthly flexible cost of O&M

N: Number of active connection in the middle of year

R: Reverse indicator of on time collection efficiency

U1: required minimum charge

U2: required commodity charge 10-20 cubic meters

V: Average consumption per connection per month in case less than 20 cubic meters

e.g. 40%

Cost

Collect from 0
business C.g. 60 A)

customer

Figure 4-6: concept of water rate setting (2/4)

Figure 4-7: concept of water rate setting (3/4)

3 years average
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Figure 4-8: concept of water rate setting (4/4)

Fixed cost normally includes salaries and wages excluding allowance for over time, power and fuel
for pumping cost in normal operation, and other office management in normal business activity.
Flexible cost includes overtime wages, extra fuel cost when load shading frequently emerged, or
expenses for special events. However, roughly could be assumed 60% is fixed cost and 40% is
flexible cost, though depend on financial structure of WUSC. If system of WUSC is basically based
on gravity system and water source is spring, and less use power for pumping, may be 80% would be
fixed cost and other 20% would be flexible cost. So, you may adjust based on cost structure of
WUSC.

Also, when setting water rate, consider avoiding fluctuation. If incase of cost is constantly increasing
like Figure 4-7, however, for avoiding increasing water rate every year, set water rate for average of
future 3 years and increasing, for example every two years. So, theoretically, water rate of first year
is 1.5 times higher than necessary water rate, but makes ensure to avoid deficit.

Normally cost would be fluctuating like Figure 4-8, and water rate set for cover cost like arrow.

Since water rate setting is highly link with financial plan, in practically, calculation of necessary

water rate is conducted by financial planner.

Note: operation cost including depreciation. So, when capital investment happen, count project cost
to fixed asset amount and depreciating. For simplified, count around 80% of project cost as fixes
asset value (assumes 20% is labor cost and administration cost and would not count as asset, though
you need adjustment by nature and contents of construction). Again, for simplification, you can

discount 5% every year to total asset value of previous year. But of course it is better for adjust by
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nature of fixed asset. For generator and pump, these may 10 years for 10%, but concrete building

may be 2.5 % for 40 years.

But for simplification, just put water rate on column (34) and (35) and see that water rate setting
cause negative cash balance or positive cash balance. If positive cash balance, lets proceeding
forward. In reality, suppose calculation say minimum charge is 93.765 Nepal Rupee, but it is not set
this 93.765 Rupee as minimum charge. It is senseless as well as WUSC cannot back the change of
0.765 Nepal Rupee to user for his payment of 94 Rupee. Therefore, designer may decide 95 Rupees
or most case 100 Rupee. Water rate increasing also may not increase 5.340 Rupee, but instead 10

Rupee. So, case of Table 4-5, WUSC increasing 20 Rupee in 2015 and 10 Rupee more in 2017.

Table 4-6: water rate setting

unit Base line 2013 2014 2015 2016 2017 2018] 2019
|(34) Water rate (minimum charge) NR 65 90| 90, 110 110 120 120 130
|(35) Water rate (commodity charge) NR 15! 15 15 18| 18 20, 20, 22

Figure 4-9 shows graph of water rate improvement plan and may understand this WUSC
increasing water rate according with inflation rate 6%, but not every year. They increasing every two
years, for avoid user’s complain and impression of “water rate is always increasing”. If every two

years, bad impression may not much significant.

(34) Water rate (minimum charge)
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160 /

140 /_/ /—/
120 /_/
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Figure 4-9: water rate improvement

(38) Revenue from sales of water

Lastly of customer service plan, project revenue from sales of water.

RevS = ((Min + Com*(Con-10))*NoC)*ColE*12 months

RevS: Revenue from sales of water

Min: Minimum charge

Com: Commodity charge

Con: average monthly consumption volume per connection
NoC: Number of connection

ColE: Collection efficiency

In case of minimum charge adapts consumption of first 10 cubic meters. If it is 8 cubic meter, please

replace 10 with 8, in the equation.

Anyway, revenue from sales of water may like shown graph on Figure 4-10.

(48) Revenue from sales of water
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Figure 4-10: Revenue from sales of water

Note-4-1: It is recommendable to prepare list of major activity in customer service area like Table

4-7.

Table 4-7: List of activity in Customer Service Area
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(2) Major activties and targets of customer services

Item

target year

cost

other resources

10
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5. Administrative plan
Administrative plan mainly focus for design of number of staff considering labor efficiency and

maintaining quality of services. If staff is shortage, quality of service is drop, but if over staff, that

affects management efficiency.

(39) — (40) staffing

Staffing or decide number of staff based on following policies:

- Based on requirement for facility operation

- Based on job flow standardization (including computerization)

- Based on organizational standardization

- Based on labor efficiency
- not makes over loading to staff, for maintaining quality of work
- not too much staff

- 120 to 200 connections per staff

First count how much number of technical staff (pump operator and plumber, mechanical engineer,
electric engineer and chemist) is necessary based on facility operation. Then count how much
number of customer service staff (including meter reader, plumber for service connection, customer
service clerks and cashier). Lastly count staff for administrative work (bookkeeper, accountant, stock
keeper, miscellaneous like janitor, messenger, security and gardener). Several jobs could be covered
by one staff (multi task). In such adjustment, and decide total number of staff.

Computerization may not require rapid increasing of staff.

Also consider organizational structure. Organizational structure should follow standard

organizational structure, sample shown Figure 5-1 and Figure 5-2.

- Business planning
Management - Monitoring operation and
performances
Administrative Commercial Technical
- Administrative planning - Commercial planning - Engineering planning
- Control staff - Provide service - Constructing facility
- Control asset - Collecting money for - Operating and maintaining
- Control expenses service and products facility
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Figure 5-1: standard functional structure

Lastly, consider labor efficiency. It may recommendable to control total number of staff for achieve

labor efficiency of connection per staff is between 120 and 200. If number of connection per staff is

less than 120, it may suspects over staff, and exceeds 200, may be labor shortage. If labor shortage is

happen, quality of work would be dropped and staff may tire for work, or mistake would be

increasing. Or salary payment for overtime may increase.

Table 5-1 shows sample of staffing plan and design for maintaining labor efficiency for number of

connection does not exceed more than 200.

* First hire

** next hire
*#% then hire
**** Jastly hire

Board of director

{

Standard Organization
structure for small to medium
water supply system staff 5-20

1
*
General Manager
Chiaf l ek ok l ook
et .
.. . Chief Commercial Chief O&M
Administrative Divisi o
L lvision Division
Division
* * *
Billing and
| Bookkeeper B ‘g | Pump operator
posting clerk
*k sk *

- casher I Bill collector H Plumber

Dmin by *kkk wk sk sk

rTroperty
| custodian/stock ] Meter reader ] Utility man

L

Reepcel e o
| Administrative || Customer service

Clerk clerk

Figure 5-2: sample of standard functional organization and priority of recruiting

Table 5-1: staffing plan

C: Administrative plan unit Base line 2013 2014 2015 2016 2017
(39) Increases of staff 0 0 1 0 1 0
(40) Number of staff 7 7 8 8 9 9
Number of connection per staff 0 170 184 174 186 177 188
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Table 5-2: administrative plan

C: Administrative plan unit Base line 2013 2014 2015 2016 2017
(39) Increases of staff 0 0 0 1 0 1 0
(40) Number of staff 0 7 7 8 8 9 9
(41) Increasing salaries NR/staff 0 0 281 0 310 0
(42) Inflated (41) ,000 NR/ye{n.a. 0 295 0 325 0
(43) Salaries and wages ,000 NR/ye 1,874 1,968 2,361 2479 2,929 3,075
(44) Increases admi cost (*1) ,000 NR/ye 0 17 19 22 26 30
(45) Inflated (44) ,000 NR/yeqn.a. 18 20 23 27 31
(46) Administrative cost ,000 NR/ye 167 193 223 257 297 343
(47) subtotal of salaries and admi cost ,000 NR/ye 2,041 2,161 2,584 2,737 3,226 3,418

(43) Salaries

Salaries can calculate simply based on average salary and number of staff. Inflating salaries with
inflation rate, until staff is increase. When number of staff is increase, add additional salary, as
average salaries multiple with additional number of staff.

More rigorously, consider difference of salaries by job and post. However, if total salaries are not
significantly impacts to total cost, recommend to adapting simplified method introduce in this

introduction.

(46) administrative cost

Lastly calculate administrative cost. Again, simply inflating previous administrative cost until
when staff is increased. When number of staff increase, adjust administrative cost according with
increasing of staff. But this method is very simplified. You can adjust considering computerization,

organizational structure and location of office and facility.

Note-5-1: It is recommendable to prepare list of major activity in administrative area like Table 5-3,

activity list in administrative area and Table 5-4, activity list for WUSC wide.

Table 5-3: List of activity in administrative area
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(3) Major activties and targets of administrative works

Item

target year

cost

other resources

10

Table 5-4: List of activity in whole WUSC

1) Major issues of company wide

(4) Major activties and targets of management/company wide

Item

target year

cost

other resources

10

38




6. Financial plan

Financial plan mainly focus for projecting revenue and expenditure, combine costs data from
each plans. Based on necessary expenditure, then design and projecting revenue, mainly revenue
from sales of water and services (operational revenue), and if shortage consider to arrange grant,
subsidiary or loan for cover necessary cost. When arrangement is necessary on financial resource
with loan, financial cost (loan repayment) is emerged. Normally, operational cost would be covered
by revenue from sales of water and services, but sometimes difficult to cover capital cost for facility
investment, and financial resources arrangement with grant, subsidiary and/or loan may necessary

for cover capital cost. Regarding cost recovery policy, water rate is designed.

(48) — (50) Operational revenue

This financial plan adapt cash flow concept. Some financial plan adapt income statement concept
or also consider balance sheet concept. Purpose of this financial plan is check WUSC can
maintaining positive cash flow or not, and not concerns other issues, such as WUSC can repay loan.
If financial plan required such things, also should consider projected balance sheet and projected
income statement.

In concept of cash flow, there are three kinds of revenues, operational revenue, revenue for capital
investment and revenue from financial activity. Operational revenue includes (48) sales of water and

(49) sales of services.

Table 6-1: Financial plan (operational)

D: Financial plan unit Base line 2013 2014 2015 2016 2017
(48) Revenue from sales of water ,000 NR/ye 1,851 2,228 2,450 3,250 3,536 4251
(49) Revenue from others ,000 NR/ye 579 668 735 975 1,061 1,275
(50) Revenue from operational activity ,000 NR/ye 2,430 2,897 3,185 4225 4,596 5,526
(51) Salaries ,000 NR/ye 733 1,968 2,361 2479 2,929 3,075
(52) Power ,000 NR/ye 732 769 1,248 1,310 1,376 1,445
(53) Chemicals ,000 NR/ye 0 0 0 0 0 0
(54) Spare parts, maintenance and repair ,000 NR/ye 68 71 106 112 117 123
(55) Other O&M and administration ,000 NR/ye 682 193 223 257 297 343
(56) Expenditure for operational activity ,000 NR/ye 2215 3,001 3,938 4,159 4,719 4,986
(57) Cash balance of operational activities ,000 NR/ye 215 -104 -753 66 -123 540

(48) Revenue from sales of water
Revenue from sales water is already mentioned on customer service plan, and data is just carry on

from column (38) on Table 4-5. Calculation is very simple:

RevS = ((Min + Com*(Con-10))*NoC)*ColE*12 months
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RevS: Revenue from sales of water

Min: Minimum charge

Com: Commodity charge

Con: average monthly consumption volume per connection
NoC: Number of connection

ColE: Collection efficiency

In case of minimum charge adapts consumption of first 10 cubic meters.

(49) Revenue from others
Revenue from others, mainly services, and some are easily calculating but some are not so easy.
For revenue from service to new customer, WUSC can expect application fee, meter sales and

material sales for connection, and equation is:

- Revenue from new connection

= ConNew * (app + meter + material)

ConNew: new connection
app: application fee
meter: sales of meter

material: sales of material
- Member fee
Member fee also can calculate as:

= number of member * annual due

Same as card fee

= number of member * card fee

But revenue from penalty charge and other service including register fee may not so easy. So,

simplified:

Other revenue from operational activities = revenue from sales of water * ratio

This ratio can calculate with historical financial data. Table 6-2 shows actual financial performance

of the WUSC and trend shows revue from others is around 30%, so simply:
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ratio=0.3

Table 6-2: Financial performance

Financial performance 2009-2011 unit | 2007 2008 2009 2010 2011 2012|Base line
(43) Revenue from sales of water ,000 NR/year 837 1,256 1,450 1,851 1,851
(44) Revenue from others ,000 NR/year 623 575 416 579 579
(45) Operational revenue ,000 NR/yel 0 0 1,460 1,831 1,866 2430 2430
(46) Salaries ,000 NR/year 467 529 646 733 733
(47) Power ,000 NR/year 312 348 437 732 732
(48) Chemicals ,000 NR/year 0 0 0 0 0
(49) Spare parts, maintenance and repair |,000 NR/year 67 98 83 68 68
(50) Other O&M and administration ,000 NR/year 320 475 227 682 682
(51) Operational expenditure ,000 NR/year 1,166 1,450 1,393 2215 2215
(52) Cash balance of operational activities,000 NR/year 294 381 473 215 215
(53) Revenue for capital investment ,000 NR/year 0 57
(54) Capital expenditure ,000 NR/year 0 0
(55) Revenue from financial activity ,000 NR/year 48 71 210 274
(56) Financial cost ,000 NR/year 0 0 0 0
Revenue ,000 NR/year 1,508 1,902 2,076 2,761 2,761
Expenditure ,000 NR/year 1,166 1,450 1,393 2215 2215
(57) Cash balance ,000 NR/year 342 452 683 546 546
(58) End balance ,000 NR 1263 1,263 1,605 2,057 2,740 3,286 0
Descripancy
(59) Additional fixed asset ,000 NR/year
(60) Fixed asset *3) ,000 NR | 11,466 10,808 0
(61) Depreciation ,000 NR/year 1,724 668

Operational revenue should fully cover operational expense. If not, consider increasing water rate
more.

Figure 6-1 shows concept of financial planning. Revenue is basically determined number of
connection, consumption volume per connection, water rate and collection efficiency, in case of not
considers revenue from grant, subsidiary and loan disbursement. Therefore, for increasing revenue,
change these 4 elements. But please care, number of connection and consumption volume has

limitation with capacity of facility and you cannot design more than capacity of facility.
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Figure 6-1:

(56) Operational expenses

Operational expenses are, salaries (51), electricity and fuel for pumping (52), chemical (53), spare
parts and maintenance cost (54) and administrative cost (55). (52), (53) and (54) comes from
technical plan and (51) and (55) comes from administrative plan on Table 6-1. Total of these
expenses is (56) on Table 6-1. Therefore, simply check operational revenue (50) exceeds (56) on
Table 6-1. If not, increasing revenue from sales of water (48) by water rate improvement or find

chance to increasing number of connection, or, reduce expenditure.

(59) Capital investment

(59) is capital cost comes from technical plan. In technical cost, cost estimation is counted on
column (13) and/or (14) and inflating to (16) on Table 3-8. This amount straightly comes to (59) on
Table 6-3.

(58) revenue for capital investment
(58) is part of financial resources arrangement and counts on grant and/or subsidiary. In the future,

situation may change. Author recommends to DWSS for establishing fund and provide many
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financial assisting schemes, but not realized at this moment. Present antacid rule is:

- Request 10% equity contribution to WUSC for grant (90% is grant)
- Support 10% from grant when WUSC improving facility by themselves.

Otherwise, in most case, it is space of negotiation. In case of Salakpur, they can success to
negotiate their capital investment in 2014, for 50% of cost is provided from DWSS (grant), but must
share other 50% of the cost by WUSC. In case of Urlabari WUSC, portion is 60% (grant) and 40%
(WUSC). Colum (58) of Table 6-3 shows in case of Salakpur and count 50% of capital investment

on column (59), because this amount will provide from DWSS as grant.

Table 6-3: Financial plan

D: Financial plan unit Base line 2013 2014 2015 2016 2017
(48) Revenue from sales of water ,000 NR/ye 1,851 2,228 2,450 3,250 3,536 4251
(49) Revenue from others ,000 NR/ye 579 668 735 975 1,061 1,275
(50) Revenue from operational activity ,000 NR/ye 2430 2,897 3,185 4225 4,596 5,526
(51) Salaries ,000 NR/ye 733 1,968 2,361 2479 2,929 3,075
(52) Power ,000 NR/ye 732 769 1,248 1,310 1,376 1,445
(53) Chemicals ,000 NR/ye 0 0 0 0 0 0
(54) Spare parts, maintenance and repair ,000 NR/ye 68 71 106 112 117 123
(55) Other O&M and administration ,000 NR/ye 682 193 223 257 297 343
(56) Expenditure for operational activity ,000 NR/ye 2215 3,001 3,938 4,159 4,719 4,986
(57) Cash balance of operational activities ,000 NR/ye 215 -104 -753 66 -123 540
(58) Revenue for capital investment ,000 NR/ye 188 0 2,040 2,839 0 0
(59) Capital expenditure ,000 NR/ye 0 0 4,079 3,155 0 0
(60) Revenue from financial activity ,000 NR/ye 140 0 0 0 0 0
(61) Financial cost ,000 NR/ye 9 0 0 0 0 0
(62) Revenue ,000 NR/ye 2,758 2,897 5,225 7,064 4,596 5,526
(63) Expenditure ,000 NR/ye 2,224 3,001 8,018 7313 4,719 4,986
(64) Cash balance ,000 NR/ye 534 -104 -2,793 -249 -123 540
(65) End balance ,000 NR 3,286 3,182 389 140 17 557

But suppose if WUSC try to cover other 50% of cost, it is impossible and causes negative cash

balance. Operational revenue is not enough for cover 50% of this capital investment.

(60) Financial revenue

This is basically loan disbursement from bank or lending agencies. But can use this column for
banking nature revenue. This WUSC consider share mechanism and accept deposit. WUSC collect
deposit from user. After completion of construction project, share 50% of profit with user who

deposit and keep other 50% of profit for WUSC.

Table 6-4: Financial plan
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D: Financial plan unit Base line 2013 2014] 2015 2016 2017 2018 2019 2020 2021
(48) Revenue from sales of water ,000 NR/| 1,851 2228 2,450 3,250 3,536 4251 4,586 5,380 5,768 6,817
_ domestic customer 1,851 2208 2,450) 3250 3,536 4251 4,586) 5,380 5768 6,817
- non domestci customer

(49) Revenue from others ,000 NR/| 579 668 735 975 1,061 1275 1,376 1,614 1,730 2,045
(50) Revenue from operational activity  |,000 NR/| 2430 2,897 3,185 4225 4,596 5,526 5,962 6,995 7,499 8,862
(51) Salaries 000 NR/| 733 1,968 2361 2479 2929 3,075 3,588 3,767 3955 4,568
(52) Power 000 NR/| 732 769 1248 1310 1376 1445 1,517 1,593 1,672 1,756
(53) Chemicals ,000 NR/j 0] 0] 0| [U 0] 0] 0| 0| 0] 0]
(54) Spare parts, maintenance and repair [,000 NR/| 68| 71 106, 112! 117, 123 129 136, 143 150]
(55) Other O&M and administration ,000 NR/j 682 193 223 257 297 343 396 458 529 611
(56) Expenditure for operational activity |,000 NR/ 2215 3,001 3938 4,159 4719 4,986 5,630) 5,954 6.299) 7,085
(57) Cash balance of operational activities,000 NR/| 215 -104 -753 66 -123 540 332 1,041 1,199 1,777,
(58) Revenue for capital investment ,000 NR/j 188 0 2,040 2,839 0 0 0 0) 0 0
(59) Capital expenditure ,000 NR/j 0 0 4,079 3,155 0 0 0 0) 0 0
(60) Revenue from financial activity ,000 NR/| 140 2,040

(61) Financial cost ,000 NR/| 9 0 0 203 298 602
(62) Revenue 000 NR/| 2,758 2897 7265 7,064 4,596 5,526 5,962 6,995 7,499 8.862]
(63) Expenditure ,000 NR/j 2224 3,001 8,018 7313 4,719 4,986 5,630 6,157 6,597 7,687
(64) Cash balance ,000 NR| 534 -104 -753 -249 -123 540 332 838 901 1,175
(65) End balance ,000 NR) 3,286 3,182 2,429 2,180 2,057 2,596 2,928 3,766 4,668 5,843

Table 6-4 shows this case. So, 50% of capital cost (that DWSS does not provide) covered from
deposit. In 2017, it is positive cash balance, however, it become deficit after reduce depreciation
amount from this balance, and WUSC has no duty to pay to depositor. It is same in 2018. However,

in 2019, WUSC may have profit and 50% of profit (203 thousand Rupees) must pay to depositor.

(61) Financial cost
Normally this column used for counting repayment to loan. But as I mentioned above, this column
also use for financial cost nature expenses.

Table 6-5: Financial plan
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D: Financial plan unit Base line 2013 2014 2015 2016 2017 2018 2019
(48) Revenue from sales of water ,000 NR/ 4,845 6,969 7,939 9,201 9,844 10,022 12,293 12,279
- domestic customer 4,845 6,969 7,939 9,201 9,844 10,022 12,293 12,279
- non domestci customer
(49) Revenue from others ,000 NR/, 3,103 2,091 2,382 2,760 2,953 3,006, 3,688 3,684
(50) Revenue from operational activity ~ |,000 NR/| 7,948 9,060 10,321 11,962 12,797 13,028 15,981 15,963
(51) Salaries ,000 NR/, 2,113 1,968 2,066 2,336, 2,628 3,128 3477 3,354
(52) Power ,000 NR/ 1,024 2,125 2,231 2,343 2,460 2,583 2,712 2,348
(53) Chemicals ,000 NR/] 0 0 0 0 0 0 0 0
(54) Spare parts, maintenance and repair |,000 NR/| 755 793 832 874 918 964 1,012 1,062
(55) Other O&M and administration ,000 NR/ 1,217, 193 223 257 297 343 396 458
(56) Expenditure for operational activity |,000 NR/| 5,109 5,078 5353 5811 6,303 7,018 7,598 8,222
(57) Cash balance of operational activities,000 NR/| 2,839 3,982 4,969 6,151 6,494 6,010 8,383 7,740
(58) Revenue for capital investment ,000 NR/ 985 51,676 0 213 0 0 0 0
(59) Capital expenditure ,000 NR/ 224 86,126 0 2,130, 0 0 0 0
(60) Revenue from financial activity ,000 NR/| 430 34451
(61) Financial cost ,000 NR/] [ ( 784 666 1,969 1,759]
(62) Revenue ,000 NR/] 9,363 95,186 10,321 12,175 7 13,028 15,981 s
(63) Expenditure ,000 NR/ 5,333 91,205 5,353 7,941 7,087 7@ 9,567 9,981
(64) Cash balance ,000 NR| 4,030 3,982 4,969 4,234 5,710 ,345 6,414 5,982
(65) End balance ,000 NR| 6,546 10,528 15,496 19,730 25,440 /30,785 37,199 43,181
/
(66) Additional fixed asset ,000 NR/|dummy 86,126 0) 2,130 ()’ 0) 0 0)
(67) Fixed asset *3) ,000 NR 27,804 112,540 106,913 103,697 98,5/3 93,587 88,908 84,462
(68) Depreciation *2) ,000 NR/] 87 5,627 5,346, 5,185 4&26 4,679 4,445 4,223
/

Return 50% of profit to share holders (members)
Profit = revenue-expenditure-depreciation

In case of Salakpur, water rate is still too low and sales growth is relatively low while they need
more investment for facility improvement. However, other WUSC may more attractive for investor.
Table 6-5 shows other WUSC that take same approach. From this WUSC, depositor (investor) can
expects around 3% return and increasing of return. This is not so bad investment, although this is

rough estimation and need more rigorous financial analysis.
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Figure 6-2: Revenue and expenditure

If WUSC arrange the necessary capital cost with loan, planner may calculate necessary annual

repayment with following equation:
AR = PMT (interest, return period, amount)

while
AR: Annual repayment
interest is not percentage, but actual decimal point. If “5%”, it should be “0.05”.

amount should be minus figure, for example, 5,000 NR” should be “-5,000”.

So, case of borrow 5,000 NR for 10 years with interest rate of 5% is:

=PMT(0.05, 10, -5000)

And amount would be 648NR

This amount is not change during 10 years return period.

If planer should also consider project balance sheet, he may also need to know principles:
PR=PPMT(interest, year, return period, amount)

while

PR: principle portion of the loan

year means year in the return period, because amount is different with year in the period. Interest
portion is much more than principle portion in early year and reverse in later year. So, first year of
return period is 1, and second year is 2.

amount should be minus figure, for example, 5,000 NR” should be “-5,000.

So, case of borrow 5,000 NR for 10 years with interest rate of 5% and principle portion of 3™ year is:

=PPMT(0.05, 3, 10, -5000)

And amount would be 438NR
Please care, principle portion is changing during return period and amount is increasing by year. This

figure may necessary for count on liability on balance sheet.
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Also if you need interest portion, equation is:

IP=IPMT(interest, year, return period, amount)

while

IP: interest portion of the loan

So, case of borrow 5,000 NR for 10 years with interest rate of 5% and interest portion of 3rd year is:
=PPMT(0.05, 3, 10, -5000)
And amount would be 209NR

So, 438+209=648?
(sorry missing figure less than decimal). It is 647.52, after 438.27+209.25

(62) Revenue
This column simply shows total of revenue (50), (58) and (60), respectively operational revenue,

revenue for capital investment and revenue from financial activity.

(63) Expenditure
It may no necessary to explain, but same as (62), this column simply add three figures from (56),

(59) and (61).

(64) Cash balance
This column shows result of (62) minus (63), and expectedly positive, though sometimes difficult

when required huge capital investment.

(65) End balance

This column shows accumulation of (64) and means how much WUSC has cash. This is calculated
adding previous end balance to cash balance (64). This figure should not be negative, and also would
better maintaining more than 5% of amount against revenue from sales of water (48) for prepare
emergency disbursement. If WUSC does not have any cash, but still survive theoretically, however,
may dangerous of not have any single cash and if something emerged, like broken pipe, facility

failure, out of order, etc. These may emerge in any time.

(66) — (68) Fixed asset and depreciation
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This financial planning stand on cash flow and not much concerns balance sheet. However, for gives
some information for water rate design, this financial planning also prepares some. Colum (66) count
fixed asset value, and assumes 80% of capital investment would be fixed asset value, and other 20%
is labor and supervising, but it may better adjust by nature of capital investment. For example, more
than 30% of cost for pipeline extension project may labor cost. Or, cost estimate may not count such
labor cost WUSC plan to provide (shoulder).

(67) is present asset value, as subtract depreciation (68) and add new asset (66). But again, please
care, this is very simplified.

(68) is depreciation, and for simplified, assumes 5% of fixed asset value. Please care, depreciation
period is different with fix asset. For example, pump and generator may 10 years, and depreciation
may 19% for 10 years. Concrete building may 40 years and 2.5% for 40 years. You can set like that
depends on nature of fix asset counting on. But if difficult, simply assumes 5% and drop the value,
and count this amount for deprecation. This information may necessary for calculate necessary water
rate. But gain, this calculated water rate may not use directly. It is just information for decide water

rate, and water rate must consider also other factors, trend, inflation, cost recovery policy.

Note: This is not considered in this business plan, but if WUSC may plan to arrange loan for
financial resources, it may necessary for considering project balance sheet, and design to
maintaining certain level for debt ratio and current ratio. Financial plan in this business plan may too

much simplified for that purpose.
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7. Financial feasibility study

Financial feasibility is very simple, just check end balance would be negative or positive. If it
becomes negative, simply WUSC is bankrupt. So just try to avoid on such situation. So, if WUSC
can keep maintaining positive cash balance on operational part, first step is OK. If already negative

cash balance in this part, it means water rate is too low.

Secondly check end balance. Most case of this situation, capital investment is the reason, and in
this case:
1) Change scope of capital investment, including divide project, or postpone implementation
or
2) Increasing more water rate

3) Negotiate more grant portion

Table 7-1: First plan

Items Quantity  [Unit Cost |Cost

1) Drilling of new well 1 2,000 2,000
2) submersible pump 1 400 400
3) Booster pump 1 300 300
4) Graund reservor 1 1,000 1,000
5) transmission line 4,000 0.28 1,120
6) pipe fitting (20%) 224
7) Pipleline 1,000 0.40 400
8) Pipeline fiting (20%) 80
9) Civil works 100
10) Contiengency 1,406
Total 7,030
11) 50% of cost share 3,515

Table 7-2: second plan
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(1) Facility improvement of 2014

Items Quantity |Unit Cost [Cost

1) Drilling of new well 1 2,000 2,000
2) submersible pump 1 400 400
3) Booster pump 1 300 300
4) Graund reservor 1 1,000 1,000
5) transmission line 4,000 0.28 1,120
6) pipe fitting (20%) 224
7) Contingency (25%) 1,261
total 3,700
8) 50% cost share 1,850
Unit: ,000 NR

Cost may necessary for reviewed and updated

(2) Extension project in 2015

Items Quantity |Unit Cost [Cost

1) Pipleline 1,000 0.40 400
2) Pipeline fiting (20%) 80
3) Civil works 100
4) Cntiengency (25%) 145
Total 725

Unit: ,000 NR
Cost may necessary for reviewed and updated

In case of Salakpur, first they consider facility improvement like shown Table 7-1. In this case,
WUSC must share 3.5 million Rupee. But if WUSC could not success to collect money, and
requested to provide this amount from cash on hand, WUSC fall negative end balance. So, WUSC
divides first plan into two, and postpone pipeline expansion project to 2015.

8. Monitoring and Evaluation planning

Business plan request to review actual performance and confirm implementation of business plan
is on right truck. For this purpose, monitoring and evaluation schedule and check items are also
determined on monitoring and evaluation plan. Normally this monitoring and evaluation should be
conducted during April to May using last 9 months’ actual performance and if necessary, change
budget and activity already approved for next fiscal year starts from June by the assembly on last
December. No necessary to mentions monitoring should be done monthly, quarterly and
semi-annually and take necessary action if necessary. But main objective of this monthly and
quarterly review is manage expenditure within budget and maintaining positive cash balance. On the
other hand, annual monitoring and evaluation determined in the business plan aims to review and

update annual budget and/or business plan, if necessary.

(1) Concept of M&E: Monitoring and Evaluation
1) Monitoring
Monitoring is mainly confirms implementation is on right truck. Figure 8-1 is concept of PDCA

cycle and business plan is expected to manage in this PDCA cycle. Therefore, monitor checks
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achievement of major management performance using monthly report, quarterly report and annual

report.

v I

. Implementation -~ Monitor i“fb’ and Take
Planning > (Do) >  Evaluation Necessary
(Check) Action

A 1\ I

\ 4

C: Check, monitoring an evaluation
- Monitoring progress and achievement of action plan
- Monitoring performance and results
both with:
- Monthly (monthly report)
- Quarterly and semi-annually (quarterly report)
- Annually (annual report)

Figure 8-1: concept of M&E (1/2)

However, business plan is annual based and only request to confirm achievement of major
management performance target, coverage ratio (and population served), water consumption per day
per capita (with average monthly consumption per connection), production volume, management
efficiency as NRW, collection efficiency and labor efficiency, and financial soundness (with
maintaining positive cash balance). If WUSC can achieves target on these indicators, assumes
implementation is on right truck and WUSC is achieving toward ideal status WUSC management
model expects.

But if WUSC is not achieves these targets, take necessary action for achieving target. This is

concept of monitoring.
2) Concept of evaluation

Concept of evaluation is a bit different, and evaluation is get conclusion on activity and

performances of WUSC are meet objectives in term of:

51



Sample of Performance Operation and Maintenance

Indicators - production volume
How properly WUSC operate water
How good WUSC provide servicesto | - Water demand VL Squ)" sugpl)’/) sys);em for ac?'nieve the
users, or how good WUSC achieve | - leakage preventing/repair | requirement of customer services
the mission and objectives etc.

Customer Services
- quality of water l
- COVerage (Service population)

- service hours
(average monthly consumption volume)

- minimum charge/unit price
- complaint replay
etc.

Activities of WUSC

-

How efficiently WUSC operate water
supply system

expenditure

Could sustain financial independency
and bear future financial demand

while improving customer services tion

Figure 8-2: concept of M&E (2/2)

- How good WUSC provide services to users, or how good WUSC achieve the mission and
objectives

- How properly WUSC operate water supply system for achieve the requirement of customer
services

- How efficiently WUSC operate water supply system

- Could sustain financial independency and bear future financial demand while improving customer

services

So, first question of “How good WUSC provide services to users, or how good WUSC achieve the
mission and objectives”, evaluator may answer with information of actual performance and compare
with target on business plan. So, using coverage ratio and consumption, check WUSC can achieve
the target, but more important, judges improving speed of coverage ratio and consumption volume
are satisfactory level, and align with national standard. If exceeding national standard, then evaluate

“good”. If significantly improving, also evaluate “good”.

Same for second question of “How properly WUSC operate water supply system for achieve the
requirement of customer services”. Check production volume and check capacity of facility meet
with water demand, and then evaluate whether WUSC should set higher target of coverage ratio and
water consumption, and considering financial capability, and get conclusion. If WUSC do very well

to challenge higher target, evaluate good. But if not, evaluation is not so good. In this case, may be
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recommends to upgrade business plan and challenge higher target.

To third question of “How efficiently WUSC operate water supply system”, is need to check
management efficiency achieve the target on the business plan, and then consider with standard. In
case of Philippines, standard of NRW is less than 25%, collection efficiency is more than 95%, and
labor efficiency is 120 to 200, though depend on size of water supply system. In my observation,
NRW of some WUSC is so bad, 45%, or sometimes 55%, and fluctuate by month. Also some of their
on-time collection efficiency is less than 70%. If in this case, compare with standard, concluding

“not good”.

For last question of “Could sustain financial independency and bear future financial demand while
improving customer services”, update financial model with actual financial performance and check

whether WUSC can maintaining positive cash balance to future. If it is, then evaluates “yes”.

Note: In this introductory use cash balance, but also evaluator can use other financial performance
indicator for judgment, for example operation ratio, liquidity ratio, debt ratio, and judges WUSC’s

financial soundness regarding stability, sustainability and safety.

(2) What check in M&E: Monitoring and Evaluation

1) Confirm progress of project/action plan or special activities required in business plan
- If facility improvement plan is scheduled, check the progress
- Preparation must do before one year when the project starts

- Cost estimate must review and update with most recent unit cost

- If facility improvement project is going on, check the progress
- How much construction completed?
- Is construction accomplished in schedule?

- Are there any issues and program emerged?

- If facility improvement project is recently finished, check
- Is there any issues and program emerged?
- Difference with cost estimate

- Confirm capacity of facility meet water demand

53



2) Water rate

- If water rate improvement is scheduled, check

- Conduct public hearing meeting, and how and what attendant comments?
- Water rate improvement is on schedule or late?

- Confirm new water rate makes financial soundness (need to increase more/soon?)

3) Confirmation of achieving targets
- User services:

number of connection

service coverage ratio

population served

consumption per capita per day

average monthly consumption volume per connection

- Capacity of facility
water quality test meet ratio
daily production volume

revenue water

- Management efficiency
UFO
NRW
collection efficiency

labor efficiency (connections per staff)

- Financial soundness
revenue
revenue from sales of water
expenditure
cash balance
profit/loss

operational ratio

So, WUSC check the achievement of these targets, and find reason when performances are not
reaching the target. Important thing is, find the reason and fix the problem. Table 8-1 is sheet of
M&E for that purpose, and evaluator may utilize this sheet and conducting M&E, during April to
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May when WUSC could prepare 9 months performance data. Using 9 months actual data, and then

projects annual performance, and lastly tries to answer these questions, and get conclusion.

Table 8-1 shows sample of monitoring and evaluation sheet for confirm performance.

Table 8-1: M&E sheet

E: Target and key performance indicator Unit Base line 2013 2014 2015 2016 2017 2018
(A) Customer services indicator

(3) Coverage ratio % 60% 60% 61% 62% 63% 64% 65%
(4) Population served 0) 8,400 8,820 9415 10,048 10,721 11435 12,195
(31) Avr. consumption per connection cm/month 14 14/ 14 14/ 14 15 15
(29) Number of active connection 0 1,189 1,289 1,389 1,489 1,589 1,689 1,789
(B) Engineering

(8) Production Volume cn/day 623 623 1,323 1,323 1,323 1,323 1,323
(9) UFW % 5% 5% 5% 5% 5% 5% 5%
(11) NRW % 6% 6% 6% 6% 6% 6% 6%
( C) Management Efficiency

(40) Number of staff 0 7 7 8 8 9 9 10
Number of connection per staff 0 170 184 174 186 177 188 179
(36) Collection efficiency % 98% 98% 98% 98% 98% 98% 98%
(D) Financial

(50) Revenue from operational activity ,000 NR/ye 2,430 2,897 3,185 4225 4,596 5,526 5,962
(56) Expenditure for operational activity ,000 NR/ye 2215 3,001 3938 4,159 4,719 4,986 5,630
(62) Revenue ,000 NR/ye 2,758 2,897 5225 7,064 4,596 5,526 5,962
(63) Expenditure ,000 NR/ye 2,224 3,001 8,018 7313 4,719 4,986 5,630
(64) Cash balance ,000 NR/ye: 534 -104 -2,793 -249 -123 540 332

(3) Financial M&E
M&E mentioned above is qualitative M&E, not say quantitative M&E. Evaluator also should
evaluate using financial model and confirm quantitatively, and confirm surely WUSC never falls into

negative end balance.

1) Monitoring

- Reset baseline on actual data and monitoring:
- cash balance is positive or negative?
- future construction project would be feasible or not?

then
- reconfirm cost estimation of construction project (specially when construction closes within two
years)

- reconfirm water rate improvement schedule

- reconfirm financial resources arrangement

3) Evaluation
- End balance could maintain more than 5% of revenue from sales of water?

- Also, if possible, continues evaluate some financial ratio including operational ratio
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If it is difficult to understand, try to do exercise (M&E) attached with this introductory. You may

find how future would be different with change of parameter on financial model.

Note: Baseline of the financial model is set for planning year. But M&E is conducted one year after.
During one year, may be some changes, specially assumptions. Main objective of this M&E is
confirming how future would be change with reset baseline with actual performance data and

re-simulate.
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9. Presentation to stakeholders

Normally business plan is edited as report style and table of contents already show on Table 2-1.
Planer contains more rich and detail information to table based business plan introduced in this
introductory. It may mantions background, reason, condition, etc. naratively. However, this style
busines plan aims to deliver to stakeholder, and aims to be read. WUSC may also need other type of
material, for negotiation of grant, for explain and get understanding of water rate improvenet, so on,
and on. For these purpose, report type business plan may sometimes not much sufficeint. It required
time to read, but normally not nough time for read in the meeting or in the negotiation tables. Report

type business plan would be just information or appendix in such situation. For those purposes, (for

presenation), I recommend to prepare simplified presentation material. Here is sample.

1. Introducing WUSC

- Established in 1996
- Registered 2000
- Service started 2002
- Geographical area
East up to Indrapur 3
to West— Sunderpur VDC and Dhulari VDC
to North — Purwanchal University
to South —Mrigaulia VDC 5 and 7
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1. Introducing WUSC

Vision: To provide pure safe, and qualitative drinking water
to people residing in the area at minimum cost and help the
nation build a healthy and civilized citizens community.

Mission: To provide pure, safe and quality drinking water.
WUSC has the mission to make it cooperating by making
appropriate policy, strategy and collecting resources for
sustainable and manageable.

Goal: To satisfy the people by providing pure, safe and
quality water in the areain sufficient quality.
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2. Engineering Plan

Population Projection
[unit Bass line | 2017] 2022 2027
(1) Population 1a000|  178e8]  2osps| 28305
(2) Population grow th % 5.00%| 500w soow|  5.00%
|(3) Coverage ratio 2 0% 64%[ 6% %
(4) Popuiation sarvad ss00]  11435]  1s733[ 2153

Population and population served

2300 1

Facility improvement in 2015

- Extension pipeline

- Provide water to University area and Indrapur area
where population is growing and water demand is

very high

(2) Extension project in 2015

Ttems |Quantity  |Unit Cost [Cost

1) Pipleline 1.00 040 400

2) Pipeline fiting (20%) 80

3) Civil works 100

4) Cnfiengency 25%) 145
Total 725

Umt 000 NR
Cost mav necessary for reviewed and updated
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Water Demand Projection

unit [Bass lins 2017 2022 2027,
I(3) C /day ltter 63| il 73] 7
|(6) Water Demand em/day 6 800 1180 1,70
|(7) Intakee Water Volume emvday 623 1323 1323 2,023
|(8) Production V olme cmvday 623 1323 1323 2023
(%) UFW % ¥ % i3 5%
(100 A ing water em/day 82| 1257 1257 1922
(11) NRW % b 6% & 6%
[(12) Possible revemws water emiday 386 1244 1.244] 1,502]

12

2. Engineering Plan

maservas
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Rehabilitation in 2015
- Elevated tank

- Generator and submersible pump

(4) Retabilitation of 2015

Ttem s Quantity

Unit Cost _|Cost

1) Rehabilitation of elevated tank

1 1,000] 1.000]

2) F.ehabilitation of generator

1 200 200]

1 400} 400

3) Rehabilitation of submersible pum)

4) Confingency (25%)

400

[toet \

2.000]

Unit 000 NR

Cost may necessary For reviewed and updated




3. Customer Service Plan
Connection

3. Customer Service Plan

{29) Number of active connection

= (28] Humber of active
sonnstion Y ———

Revenue from sales of water

(34) Water rate {(minimum charge)

Wit e
28] Revermse kom sales ofwater
4000
o

0e3 A 208 NG

7 2 M0 D M3 DB 0T 0 AR A0 0

20132014 2015 3016 3017 20 157019 2030 302 13072 7073 2024 20 5 30252087
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Revenue and expenditure including subsidiary, grant and
capital expenditure
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10. Data and information as attachment
This is data and information from attachment of business plan from sample I use for this
introductory. These data are recommendable for attach last part of business plan as appendix. Reader

can know whole picture of the business plan with figures and charts.

(1) Actual performance 2008-2011

B: Customer service unit 2008 2009 2010 2011 2012
(28) Number of additional connection 350 240 240 240 119
(29) Number of active connection 350 590 830 1,070 1,189

(29) Number of active connection

1,400

1,200

1,000

800

M (29) Number of active

600 connection

400

200 :I

0
2008 2009 2010 2011 2012
Financial performance 2009-2011 unit Il 2009 2010 2011 2012
(43) Revenue from sales of water ,000 NR/yeal 837 1,256 1,450 1,851
(44) Revenue from others ,000 NR/yeal 623 575 416 579
(45) Operational revenue 000 NR/yel[ 1,460 1,831 1,866 2430
(46) Salaries 000 NR/yea| 467 529 646 733
(47) Power ,000 NR/yeal 312 348 437 732
(48) Chemicals ,000 NR/yeal 0 0 0 0
(49) Spare parts, maintenance and repair |,000 NR/yeal 67 98 83 68
(50) Other O&M and administration ,000 NR/yeal 320 475 227 682
(51) Operational expenditure ,000 NR/yeal 1,166 1,450 1,393 2215
(52) Cash balance of operational activities|,000 NR/yeal 294 381 473 215
(53) Revenue for capital investment ,000 NR/year 0 57
(54) Capital expenditure ,000 NR/year 0 0
(55) Revenue from financial activity ,000 NR/yeal 48 71 210 274
(56) Financial cost ,000 NR/year 0 0 0
Revenue ,000 NR/yea| 1,508 1,902 2,076 2,761
Expenditure ,000 NR/yea| 1,166 1,450 1,393 2215

(57) Cash balance ,000 NR/yeal 342 452 683 546
(58) End balance 000NR ] 1,605 2,057 2,740 3,286
Descripancy |||
(59) Additional fixed asset ,000 NR/year
(60) Fixed asset *3) 000NR ] 11466] 105308
(61) Depreciation ,000 NR/year 1,724 668

*3) Fixed asset for target of depreciation
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3,000
(43) Revenue from sales of water
2,000
2,500
1,800
1,600
2,000
1,400
1,500 [ ] Revenue 1,200
[ ] 1,000 M (43) Revenue from sales of
water
1,000 800 7
600 -
500 400
200 1
0 0
2009 2010 2011 2012 2009 2010 2011 2012
(2) Supporting data for engineering plan
A: ing plan unit Base line 2013 2014] 2015 2016 2017] ZOlﬁ 2019 2020| 2021 2022 2023 2024 2025 2026 2027]
(1) Population 14.000] 14.700] 15.435] 16.207] 17.017] 17,868 18,761 19.699| 20,684 21,719] 22,805 23,945 25,142 26,399 27.719) 29,105
(2) Population growth % 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% S0%  5.0% 5.0% S0%] _ 5.0% 5.0% 5.0% 5.0% 5.0%|  5.0%
(3) Coverage ratio % 60% 60% 61% 62% 63% 64% 63% 66% 67% 6% 69% 0% 71% 72% 73% 4%
(4) Population served 8.400] 8.820[ 9415 10,048 10.721 11435 12,195 13,002 13.859) 14,769) 15,735 16,761 17851 19,007 20235 21538
- domestic customer 8400 88200 9415|  10048] 10721  11435]  12.095]  13.002] 13859  14769] 15735 16761 17851 19007 20235 21538
non domestci customer 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(5) C i it litter 65 66 67| 68' 69| 70| 71 72 73 74| 75 76} 77 78 9] 79|
- domestic customer 65 BQ' 67| 6& 69| 70| 71 72 73 74 75 76} 7] 78 9] 79
non domestci customer 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(6) Water Demand cm/day 546 58] 631 683 740) 800) 866] 936 1012 1.093 1,180 1274 1375 1483 1591701
- domestic customer 546 582 631 683 740] 800 866 936| 1,012} 1,093} 1,180} 1,274) 1,375 1,483 1,599 1,701
- non domestei customer d 0| 0| 0| 0| 0| _o‘ 0| 0| 0| _u| 0 0 0 0 0|
[(7) Intake Water Volume [cm/day 623] 623 1,323] 1,323 1,323 1,323 1,323 1,323] 1,323] 1,323] 1,323] 2,023] 2,023] 2,023 2,023 2,023]
[(8) Production Volume cmy/da: 623 623 1323 1323 1323 1.323] 1.323] 1.323] 1.323] 1.323] 1,323] 2,023} 2,023 2,023 2,023 2,023
(9) UFW % 5% 5%| 5%| 5%| 5%| 5% 5% 5% 5% 5% 5% 5% 5%, 5%, 5%, 5%
(10) Accounting water cm/day 592] 592 1,257| 1,257 1,257] 1,257] 1,257] 1.257] 1257} 1.257] 1,257} 1,922} 1,922} 1,922} 1,922 1,922}
(11) NRW % 6% 6% 6% 6% 6% 6% 6%, 6% 6% 6% 6% 6% 6% 6% 6%) 6%
(12) Possible revenue water’ cm/da 586) 586] 1,244] 1244 1244 1,244 1,244 1,244 1,244 1,244 1,244 1,902] 1,902} 1,902} 1,902} 1.902]
(13) Facility i (1) 000 RP 3,700) 725 3,000 |
(14) Preventing mail (1) 000 RP 2,000) 0f z,[xg'
(15) sub total of capital investment (*1)_|.000 RP 0 of 3700 2725 0 0 0 0 0 0 o[ 3000 o[ 2000 0 0
(16) Inflated capital investment 000 RP o 4079] 3153 0 0 0 0 0 0 o 5131 of 3 0 0
(17) Inflation rate % 5% 5%| 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%, 5%) 5%)|
(18) Indicator for inflation 0 1 2 3 4 5 6| 7 8 9 10} 11 12} 13 14} 15
(19) Increases of power cost (*1) 1000 NR/[dummy 400] 400]
[(20) Inflated (19) 000 NR/{dummy 441 0| 0| 0| 420] 0 0|
(21) Power and fuels for pumping 000 NR/| 732 769) 1.248] 1310) 1,376] 1,445 1,517 1,593 1,672) 1,756 1,844 2356 2474] 2,598} 2,727} 2.864]
(22) Increases of chemical cost (1) .00 NR/[dummy 0 0
(23) Inflated (22) 1000 NR/{dummy 0f 0f 0|
(24) Chemical for production 000 NR/| 0 0 0| 0| 0| 0| 0| 0| 0| 0| 0 0] 0] 0] 0] 0
(25) Increases of spare parts, repai, mair].000 NR/|dummy 30) 30
(26) Inflated (25) 000 NR/{dummy 3| 0 0 3)
(26) Spare parts, repair and maintenance |,000 NR/| 68 71 106] 112] 117] 123 129] 136| 143 150} 157} 197] 207 217 228 239
(27) O&M cost excluding salaries and ad{,000 NR/| 800 840 1.35ﬂ 1422 1.493 1,568] 1.646] 1,729] 1.815] 1.906] 2,001 2,553] 2,680) 2.814] 2955} 3,103

(*1) price of year 2012
Notes: Fiscal year shows year end, e.g. July 2008-June 2009 shows 2009
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35,000

30,000

25,000

20,000

15,000 -

10,000

M (1) Population

M (4) Population served

5,000
0
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
Population and population served
2,500
2,000
/ == (6) Water Demand
1,500
// === (8) Production Volume
[ J
«==(12) Possible revenue water
1,000
= Water demand from commercial
view by (29) & (31)
500
0 T T T T T T T T T T T T T T T )
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

Water demand, production volume and revenue water

(3) Supporting data for customer service plan

B: Customer service plan m Base line 2013, 2014} 2015, 2016} 2017, 2018, 2019 2020 2021 2022, 2023 2024 2025 202j' 2027,
(28) Number of additional connection dummy 100f 100 100 100 100 100 100 100 100) 100) 100) 100) 100) 100) 100|
1(29) Number of active connection 1,189) 1289 1.389) 1.489) 1,589) 1,689) 1.789) 1,889) 1.989) 2089 2,189 2289 2389 2489 2589 2.689)
(30) Average family size person/fa 7] 7] 7] 7] 7] 7] 7] 7] 7] 7] 7] 7] 7] 7] 7] 7]
(31) Avr. consumption per connectiorjcm/mont 13.6 13.8 14| 14.2 14.4 14.7 14.9 15.1 15.3 15.5 15.7 15.9 16.1 16.3 16.5 16.5
(32) Confirmation of (31) with (5) cm/mont] 13.65] 13.86] 14.07] 14.28] 14.49] 14.7) 1491 15.12] 15.33] 15.54] 15.75] 15.96] 16.17} 16.38] 16.59] 16.59]
(33) Minimum charge volume |cm/montl 10| 10] 10] 10] 10 10 10 10 10, 10, 10, 10, 10, 10| 10 10

(34) Water rate (minimum charge) INR 65 90 90 110 110 120 120 130 130 140 140 150 150 160 160 170

35) Water rate (commodity charge 1NR 15 15 15 18 18 20 20 22 22 25 25 27 27 29 29 32
(35) Water rate (commodity charge 24NR 20, 25 25
(36) Collection efficiency 98%) 98%| 98%| 98%| 98%) 98%) 98%) 98%) 98%) 98%) 98%) 98%) 98%) 98%) 98%) 98%)
(37) Expected monthly revenue from saled 000 NR/| 139) 186 204] 271 295 354) 382 448 481 568 606 694 737, 836 884 996]
|(38) Expected annual revenue from sales |,000 NR/] 1,664 2228 2450 3250) 3,536) 4251 4,586) 5,380) 5,768 6817 7272 8326) 8841 10,031 10611 11,953

Water demand from ial view bjem/day 539) 59?| 648 705 763 828 889 951 1,014 1,079 1,146| l,ZEI 1,282] 1,352 1,424 1,479]

64




(29) Number of active connection

3,000

2,500

2,000
1,500
M (29) Number of active connection

1,000

500

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

Number of connection

(48) Revenue from sales of water
14,000

12,000

10,000

8,000

M (48) Revenue from sales of water
6,000

4,000

2,000 -

0 -
20132014 20152016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

Revenue from sales of water
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180
160 /
140
120
100 /
= (34) Water rate (minimum charge)
80
60
40
20
0 T T T T T T T T T T T T T T )
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
Water rate improvement plan
(4) Supporting data for administrative plan
plan unit Base line 2013 2014 2015 2016 2017] 2018 2019 2020 2021 2022} 2023 2024} 2025 2026 2027]
(39) Increases of staff 0f 1 1 1 1 1 1 1
(40) Number of staff’ 7 7] 8| 8 9| 9| 10] 10| 10] 11 11 12} 12} 13 13 14|
(41) Increasing salaries INR/staff] 0 281 0| 310 0| 342 0| 0| 396] 0 436} 0] 481 0] 530
(42) Inflated (41) 000 NR/|dumm; 0] 295 0] 325 0] 359 0] 415 0 458 0] 505 0] 557
(43) Salaries and wages 000 NR/| 1,874] 1,968 2361 2.479| 2.929| 3.075) 3,588 3,767] 4,568 4,797] 5,495 5,769 6,563 6,891 7.792
(44) Increases admi cost (*1) .000 NR/year 17] 19| 22 26| 30, 34/ 40| 61 71 81 94] 109] 126
(45) Inflated (44) 1000 NR/[dummy 18] 20| 23] ﬁ 31 36) 42 64 74 86) 99 114] 132]
(46) it cost 000 NR/] 167] 193 ZZﬂ 257 207[ 343 396 458 529 611 705 815 Q‘d 1,087} 1,255 1.450|
(47) subtotal of salarics and admi cost | .000 NR/| 2041 2.161 2,584 2,737 3226 3418 3,984] 4225] 4.484] 5.179] 5,502 6309) 6.710] 7,649) 8.146) 9242]
(5) Supporting data for financial plan
D: Financial plan unit Base line 2013 2014] 2015 2016 2017, 2018 2019 2020 2021 2022 2023 2024 2025 ZUZQ 2027,
(48) Revenue from sales of water 000 NR, 1851 2228 2,450| 3.250| 3.536| 4251 4.586] 5.380] 5,768 6817} 7272 8,326} 8841 10,031 10611 11,953]
- domestic customer 1851 2228 2450| 3250 3,536 4251 4,586 5,380 5,768 6,817] 7272 8,326} 8,841 10,031 10,611 11,953
- non domestci customer
(49) Revenue from others 000 NR/| 579 668| 735 975 1.061 1275 1376 1.614] 1.730] 2,045 2,182 2498 2,652 3,009} 3,183 3.586]
(50) Revenue from operational activity 000 NR/| 2430} 2.897] 3.185 4,225) 4.596] 5,526 5962 6,995] 7499 8.862 9.454] 10.824] 11.494] 13,040} 13,794) 15,539
(51) Salaries 000 NR, 733 1,968 2361 2479 2929 3075 3,588 3,767} 3955) 4,568 4,797} 5495) 5,769} 6,563 6,891 7,792
(52) Power ,000 NR/j 732 769 1,248 1,310 1,376 1,445] 1,517] 1,593} 1,672} 1,756} 1,844] 2356 2474] 2,598 2,727 2,864/
(53) Chemicals ,000 NR/| 0 0 0| 0| 0| 0| 0| 0| 0 0 0, 0, 0] 0] 0] 0|
(54) Spare parts, and repair |.000 NR/| 68 71 106 112 117| 123 129| 136} 143 150} 157} 197] 207 217 228 239
(55) Other O&M and administration 000 NR/| 682] 193 223 257] 297] 343 396 458 529] 611 705 815 941 1,087} 1,255 1.450|
(56) Expenditure for operational activity |.000 NR/| 2215‘ 3,001 3938 4.159) 4.719] 4.986] 5,630| 5954/ 6.299] 7,085 7503} 8,862} 9391 10,464} 1],]01| 12,345]
(57) Cash balance of operational activitie§ 000 NR/ 215‘ -104f 753 66 -123 540] 332 1,041 1,199] 1,777} 1951 1,962 2,103 2,577 2,693| 3,195
|(58) Revenue for capital investment 000 NR/| 188, 0 2,040 2,839 0| 0| 0| 0| 0 0 0 2,566 0] 1,886 0] 0|
|(5‘J) Capital i 000 NR/| 0 0 4,079 3.155 0| 0| 0| 0| 0 0 0 5,131 0] 3,771 0] 0
(60) Revenue from financial activit 000 NR/| 140,
(61) Financial cost 1000 NR 9|
(62) Revenue 1000 NR/ 2,758 2897 5225 7,064 4,596] 5,526 5,962 6,995 7499 8,862 9,454 13,389 11,494 14,926 13,794 15,539
[63) 1000 NR/| 2224 3,001 8018 7313 4.719) 4,986] 5,630) 5,954] 6.299) 7,085 7,503 13,993 9391 14,235 11,101 12345
64) Cash balance ,000 NR| 534 -104 -2,793 -249 -123 540 332 1,041 1,199 1,777 1,951 -604 2,103 691 2,693 3,195
(65) End balance ,000 NR| 3,286 3,182 389 140] 17 557 889 1,930 3129 4,906 6,857 6,253 8,356 9,047 11,740 14,935

Note: Including capital investment and subsidiary from DWSSDO
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18,000

Revenue and Expenditure including capital expenditure

16,000

14,000

12,000
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6,000

4,000

2,000

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

M (62) Revenue

M (63) Expenditure

Note: Including capital investment and subsidiary from DWSSDO

(6) Supporting data for monitoring and evaluation

Revenue and expenditure

E: Target and key performance indicator [Unit__ [Base line | 2013] 2014] 2015] 2016] 2017] 2018] 2019] 2020] 2021 2022 2023 2024] 2025 2026] 2027
(A) Customer services indicator

(3) Coverage ratio % 60% 60%] 61% 62%] 63% 64% 65% 66% 67% 68% 69%| 70% 71%) 72% 73%) 74%
(4) Population served 8.400] 8.820 0415 10048 10721]  11435] 12195 13.002[ 13859  14.769) 15,73_5| 16761 17.851 19007] 20235 21538
(D) Avr. per connection _|em/mont 13.6 13.8] 14] 12.2] 12.4] 12.7] 12.9] 15.1 153 155 157 15.9 16.1 16.3 16.5 165
(29) Number of active conncction 1.189) 1.289] 1.389) 1489 1.589) 1,689 1.789) 1.889] 1989 2,089 2,189) 2289 2.389) 2.489) 2.589) 2,689]
(B)

l(_s) Production Volume [em/day | 623] 623[ 1323] 1,323] 1.323] 1.323] 1.323] 1323] 1323] 1323] 1323] 2023] 2,023] 2,023] 2,023] 2,023|
(9) UFW 1% [ 5%] 5%)| 5%)| 5%)| 5%)| 5%)| 5%| 5%| 5%| 5%] 5%] 5%)| 5%)| 5%)| 5%)| 5%)|
() NRW |% | 6%)] 6%)| 6%)| 6%)| 6%)| 6%)| 6%] 6%] 6%)] 6%)] 6%)] 6%)] 6%)] 6%)| 6%)| 6%]
(C) Management Efficiency

[(40) Number of staff [ | 7 7 Bl Bl 9 9 10] 10] 10] 1] 1] 12] 12] 13] 13] 14]
|Number of connection per staff | | 170] 184 174 1&' 177 188 179 189] 199] 190] 199] 191] 199] 191] 199] 192|
[(36) Collection efficiency 1% | 98%)| 98%] 98%] 98% 98%] 98% 98%)] 98%)| 98%)| 98% 98%)| 98%)| 98%| 98%| 98%| 98%)
(D) Financial

l@) Revenue from activity 000 NR 2‘43% 2,897 3.185] 4225 4.596] 5.526] 5.962] 6995 7.499 8.862] 9454]  10824]  11494]  13040] 13794 15539
(56) ture for activity |.000 NR/| 2215 3,001 3.938 4,159 4.719] 4.986] 5,630 5.954] 6299 7.085 7.503 s.@' 9.391 10464 1101 12345
(62) Revenue 000 NR/| 2‘7% 2,897 5,225 7,064 4,596 5.526] 5.962] 6995 7,499 8,862 9.454| 13,389) 11,494} 14,&' 13,794} 15,539)
(63) 000 NR/| 2,224 3,001 8018] 7313 4.719] 4.986] 5,630 5.954] 6299 7.085] 7503 13993 9.391 14235 1i01] 12345
(64) Cash balance 000 NR/| 534 -104] -zn-ﬂ -249] -123] 540) 332 1,041 1,199) 1,777] 1,951 -604] 2.103] 691] 2,693 3,195
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11. Exercise
This is exercise for workshop of “Basis of Management Consulting”. There are two exercises,
first one is prepare business plan for conform your understating on Chapter 3 to 7 (business

planning), and second one is for Chapter 8 (M&E).

(A) Business planning exercise:

Make table based business plan of base year 2012 and project next 10 years

(1) Technical plan

Basic data are as follows:

- Population: 25,000

- Household: 5,000

- No necessary to distinguish domestic customer and non-domestic customer (in this business plan is
assumes there is no big hotel, guesthouse and restaurant in this town and no need to consider such
large volume consumption user, at this time. But it is not true in future.)

- Population growth: 5%

- Connection: 2,000

- Coverage ratio: WUSC wants to increasing 2% annually

- Consumption per capita per day: 75 litter and WUSC wishes to increasing 3 litters more annually
until user can use 105 litters per day per capita

- Production capacity: 30 litter per second and operate 18 hours a day (two 15 litter per second
submersible pumps and one generator, one 350 cubic meters elevated tank)

- UFW: 15%

- NRW: 20%

- Facility was constructed 10 years ago

- New water source is available 2km away from existing facility compound

- Another new water source is also available from 5km away from existing facility compound

- 4 communities request to supply water, one is 2km, others are Skm from existing elevated tank

Question:
- Production and distribution capacity is enough for achieves their target?
- If not, when (year) water shortage would be happen?

- What is your recommendation and how much the cost for that facility improvement?

(2) Commercial plan

- Minimum charge for first 10 cubic meter is 100 NR
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- Commodity charge between 11-20 is 12 NR per cubic meter
- Collection efficiency: 98%

Question:
- How many connection WUSC can increase annually?

- How much WUSC can expect revenue from sales of water?

(3) Administrative plan
- Number of staff: 13

Question:

- When and how many staff may recommendable to increasing?

(4) Financial plan
- Actual expenditure and revenue is as tables

- Inflation rate: 5%

Question:
- How much WUSC expect revenue and expenditure for next 10 years?

- What is your recommendation on water rate setting and financial resources arrangement?

(5) M&E plan
- Prepare recommendable M&E plan (table base) with condition mentioned, and your suggestion on

technical plan, commercial plan, administrative plan and financial plan
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D: Financial plan unit Base line
(48) Revenue from sales of water ,000 NR/| 2,634
- domestic customer 2,634
- non domestci customer

(49) Revenue from others ,000 NR/j 790
(50) Revenue from operational activity  [,000 NR/ 3425
(51) Salaries ,000 NR/| 2,000
(52) Power ,000 NR/| 800
(53) Chemicals ,000 NR/| 10
(54) Spare parts, maintenance and repair [,000 NR/ 300
(55) Other O&M and administration ,000 NR/j 200
(56) Expenditure for operational activity [,000 NR/ 3,310
(57) Cash balance of operational activitie§,000 NR/ 115
(58) Revenue for capital investment ,000 NR/year

(59) Capital expenditure ,000 NR/year

(60) Revenue from financial activity ,000 NR/| 100
(61) Financial cost ,000 NR/| 0
(62) Revenue ,000 NR/| 3,525
(63) Expenditure ,000 NR/j 3,310
(64) Cash balance ,000 NR 215
(65) End balance ,000 NR 5,000
(66) Additional fixed asset ,000 NR/|dummy
(67) Fixed asset *3) ,000 NR 30,000
(68) Depreciation *2) ,000 NR/j 1,500
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Worksheet-1

mid-term long-term
A: Engineering plan unit Base line 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
(1) Population 25,000
(2) Population growth % 5.0%
(3) Coverage ratio % 40%
(4) Population served 10,000,
- domestic customer 10,000
- non domestci customer 0
(5) Consumption/capita/day litter 75
- domestic customer 75
- non domestci customer 0|
(6) Water Demand cm/day 750
- domestic customer 750)
- non domestci customer )
(7) Intake Water Volume cm/day 1,944]
(8) Production Volume cm/day 1,944]
(9) UFW % 15%
(10) Accounting water cm/day 1,652
(11) NRW % 20%
(12) Possible revenue water cm/day 1,555
(13) Facility improvement (*1) ,000 RP
(14) Preventing mai (*1) ,000 RP
(15) sub total of capital investment (*1) {,000 RP 0
(16) Inflated capital investment ,000 RP
(17) Inflation rate % 5%
(18) Indicator for inflation 0
(19) Increases of power cost (*1) ,000 NR/|dummy
(20) Inflated (19) ,000 NR/|dumm
(21) Power and fuels for pumping ,000 NR/| 800
(22) Increases of chemical cost (*1) ,000 NR/|dumm
(23) Inflated (22) ,000 NR/|dummy
(24) Chemical for production ,000 NR/| 10|
(25) Increases of spare parts, repair, main|,000 NR/year
(26) Inflated (25) 000 NR/year
(26) Spare parts, repair and maintenance |,000 NR/I 300
(27) O&M cost excluding salaries and adi,000 NR/l 1,110
(*1) price of year 2012
Notes: Fiscal year shows year end, e.g. July 2008-June 2009 shows 2009
Worksheet-2
mid-term long-term
B: Customer service plan unit Base line 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
(28) Number of additional connection dummy
(29) Number of active connection 2,000
(30) Average family size person/fa 5
(31) Avr. consumption per connectiorjcm/mont 11
(32) Confirmation of (31) with (5) cm/mont] 11
(33) Minimum charge volume cm/mont] 10
(34) Water rate (minimum charge) NR 100
(35) Water rate (commodity charge 1NR 12
(35) Water rate (commodity charge 2INR 14
(36) Collection efficiency % 98%
(37) Expected monthly revenue from sale{,000 NR/| 220
(38) Expected annual revenue from sales [,000 NR/| 2,634
Water demand from commercial view bycm/day 733
Worksheet-3
mid-term long-term
C: Administrative plan unit Base line 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
(39) Increases of staff
(40) Number of staff 13
(41) Increasing salaries INR/staff]
(42) Inflated (41) 000 NR/|dummy
(43) Salaries and wages ,000 NR/| 2,000
(44) Increases admi cost (*1) ,000 NR/year
(45) Inflated (44) ,000 NR/|dummy
(46) Administrative cost ,000 NR/| 200,
(47) subtotal of salaries and admi cost ,000 NR/| 2,200
Connections per staff #/staff 154
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Worksheet-4

mid-term long-term
D: Financial plan unit Base line 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
(48) Revenue from sales of water ,000 NR/| 2,634
- domestic customer 2,634]
- non domestci customer
(49) Revenue from others ,000 NR/] 790
(50) Revenue from operational activity  [,000 NR/| 3425
(51) Salaries 000 NR/| 2,000
(52) Power ,000 NR/| 800,
(53) Chemicals ,000 NR/| 10
(54) Spare parts, mai and repair |,000 NR/| 300
(55) Other O&M and administration ,000 NR/| 200
(56) Expenditure for operational activity |,000 NR/| 3,310
(57) Cash balance of operational activities,000 NR/| 115
(58) Revenue for capital investment ,000 NR/year
(59) Capital expenditure ,000 NR/year
(60) Revenue from financial activity ,000 NR/| 100
(61) Financial cost ,000 NR/] 0
(62) Revenue ,000 NR/| 3,525
(63) Expenditure ,000 NR/| 3310,
(64) Cash balance ,000 NR| 215
(65) End balance ,000 NR| 5,000
(66) Additional fixed asset ,000 NR/{dummy
(67) Fixed asset *3) 000 NR 30,000
(68) Depreciation *2) ,000 NR/| 1,500}
*2) assumes 5% (20 years)
*3) Fixed asset for target of depreciation
Worksheet-5
E: Target and key performance indicator [Unit __ |Base line | 2013] 2014] 2015] 2016] 2017] 2018] 2019] 2020] 2021] 2022
(A) Customer services indicator
(3) Coverage ratio % 40%
(4) Population served 10,000
(31) Avr. consumption per connection cm/mont] 11
(29) Number of active connection 2,000
(B) Engineering
(8) Production Volume cm/day 1,944
(9) UFW % 15%
(11) NRW. % 20%
(C) M ment Efficiency
(40) Number of staff 13
Number of connection per staff 154,
(36) Collection efficiency % 98%
(D) Financial
(50) Revenue from operational activity  [,000 NR/| 3425
(56) Expenditure for operational activity [,000 NR/| 3,310
(62) Revenue ,000 NR/| 3,525
(63) Expenditure 000 NR/ 3310
(64) Cash balance ,000 NR/] 215

(B) Exercise:
(M&E)

Evaluate business plan prepared previously as following conditions:

- Number of connection increased 200 in 2013

- New developing plan is proposed and expects 200 new households two years after

- New public school is expected to open and 1,000 students would be expected also two years after
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Question:

- Is business plan need to revise?

- If so, what is your suggestion?

(C) Standard answer for Exercise (A)

Technical plan

This calculation form adapt average water consumption per connection up to 20 ¢.m.

A: Engineering plan unit Base line 2013 2014 2015 2016, 2017 2018, 2019 2020 2021 2022
(1) Population 25,000 26,250 27,563 28,941 30,388 31,907 33,502 35,178 36,936 38,783 40,722
(2) Population growth % 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0%
(3) Coverage ratio % 40% 42% 44% 46% 48% 50% 52% 54% 56% 58% 60%
(4) Population served 10,000 10,500 11,000} 11,500} 12,000] 12,500} 13,0001 13,5001 14,0001 14,500] 15,0001
- domestic customer 10,000 10,500 11,000} 11,500 12,000 12,500 13,000 13,500 14,000 14,500 15,000
- non domestci customer 0] [U 0| 0) 0] 0) 0] 0| 0] 0| 0]
(5) Consumption/capita/day litter 75 78 81 84 87 90| 93 96 99 102 105
- domestic customer 75 78 81 84 87 90| 93 96 99 102 105
- non domestci customer 0 0 0, 0 0 0 0 0) 0 0) 0
(6) Water Demand cm/day 750) 819 891 966 1,044 1,125 1,209 1,296 1,386 1,479, 1,575
- domestic customer 750 819 891 966 1,044 1,125 1,209] 1,296 1,386] 1,479, 1,575
- non domestci customer 0 0 0) 0 0 0 0 0| 0] 0] 0]

- Population project

- Coverage ratio and population served
- Water demand
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Business plan
(1) Technical plan: Population and population served

60,000
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Business plan
(1) Technical plan: Water demand and capacity of
Facility
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Technical plan

A: Engineering plan unit Base line 2013] 2014] 2015] 2016 2017] 2018] 2019) 2020 2021 \2022]
(7) Intake Water Volume cnv/day 1,944 1,944] 1,944 1,944 1,944 1,944] 1,944 1,944 1,944 2916 916,
(8) Production Volume cm/day 1,944 1,944] 1,944 1,944 1,944] 1,944] 1,944 1,944 1.9 2916 916
(9) UFW % 15% 15% 15% 15% 15% 15% 15% 15% 159 15% 5%
(10) Accounting water cm/day 1,652 1,652 1,652 1,652 1,652 1,652 1,652 1,652 1.6 2479 479
(11) NRW % 20% 20% 20% 20% 20% 20% 20% 20% 209 20% 0%
(12) Possible revenue water cm/da 1,555 1,555 1,555 1,555 1,555 1,555 1,555 1,555 1,55 2333 £333

(1) Facility improvement of 2021

Items Quantity  [Unit Cost [Cost

1) Drilling of new well 1 2,000 2,000

2) submersible pump (15hp) 1 400 400

3) Booster pump 1 300 300

4) Filter tank 1 5,000 5,000

5) Elevated tank (450 cm) 1 10,000 10,000

6) Generator 1 1,000 1,000

7) Transformer (100KVA) 1 650 650

8) transmission line (m) 2,000 0.8 1,600

9) Distribution line (m) 17,000 0.5 8,500

10) pipe fitting (20%) 2,020

11) others 20,000

12) Contingency (15%) 7,721

total 59,191

Unit: ,000 NR

Cost may necessary for reviewed and updated
B: Customer service plan unit Base line 2013 2014 2015 2016, 2017 2018, 2019 2020 2021 2022
(28) Number of additional connection dummy 100 100 100) 100 100) 100 100 100 100 100
(29) Number of active connection 2,000 2,100 2,200, 2,300 2,400 2,500 2,600 2,700, 2,800 2,900, 3,000
(30) Average family size person/fz 5 5 5 5] 5 5] 5 5] 5 5 5
(31) Avr. consumption per connectiorjcm/mon 11 12 12 12 12 13 13 13 14 14 14
(32) Confirmation of (31) with (5) cm/mont] 11 12 12| 13 13 14 14 14 15 15 16
(33) Minimum charge volume cm/mont] 10 10 10 10 10 10 10 10 10 10 10
(34) Water rate (minimum charge) NR 100 100 100 110 110 120 120 140 140 160 160
(35) Water rate (commodity charge 1{NR 12 12 12 14 14 16 16 18 18 20 20
(35) Water rate (commodity charge 2JNR 14 14 14 20 20 24 24 28 28 32 32
(36) Collection efficiency % 98% 98% 98% 98% 98% 98% 98% 98% 98% 98% 98%
(37) Expected monthly revenue from sale,000 NR/| 220) 255 267 311 325 412] 428 513 582] 682 706
(38) Expected annual revenue from sales |,000 NR/| 2,634 3,062 3,208 3,733 3,895 4,939 5,137 6,160 6,981 8,185 8,467

Water demand from commercial view bjcm/day 733 840 880 920 960 1,083 1,127 1,170} 1,307 1353 1,400
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Business plan
(2) Commercial plan: Number of connection

(29) Number of active connection
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M (29) Number of active connection

Financial plan

D: Financial plan unit Base line 2013 2014] 2015 2016 2017 2018 2019 2020 2021 2022
(48) Revenue from sales of water ,000 NR/| 2,634 3,062 3,208 3,733 3,895 4,939 5,137 6,160 6,981 8,185 8467
- domestic customer 2,634 3,062 3,208 3,733 3,895 4,939 5,137 6,160 6,981 8,185 8467
- non domestci customer

(49) Revenue from others ,000 NR/| 790 919 962, 1,120} 1,168] 1,482 1,541 1,848 2,094 2455 2,540
(50) Revenue from operational activity  |,000 NR/| 3425 3,981 4,171 4,852 5,063 6421 6,678 8,008 9,075 10,640| 11,007
(51) Salaries ,000 NR/| 2,000 2,100} 2,205 2315 2431 2,553 2,680 2,814 2,955 3,103 3,258
(52) Power 000 NR/ 800 840! 882, 926 972 1,021 1,072 1,126} 1,182] 1,766 1,854
(53) Chemicals 000 NR/ 10 11 11 12 12 13 13 14] 15 26 27
(54) Spare parts, and repair |,000 NR/| 300] 315 331 347 365 383 402 422 443 518 544
(55) Other O&M and administration 000 NR/ 200] 231 267| 308 356 411 475 548 633 732 845
(56) Expenditure for operational activity |,000 NR/| 3,310, 3497 3,696) 3,908 4,136 4,380 4,643 4,924| 5228 6,144 6,528,
(57) Cash balance of operational activities,000 NR/] 115 484 475 944 927, 2,041 2,035 3,083 3,847, 4,496 4479,
(58) Revenue for capital investment ,000 NR/year 0| 0 21,300} 0 0| 0 0| 0 55,095 0
(59) Capital expenditure ,000 NR/year 0| 0) 26,625 0 0| 0 0| 0 91,825 0
(60) Revenue from financial activity ,000 NR/| 100 0| 36,730

(61) Financial cost ,000 NR/j 0

(62) Revenue 000 NR/| 3,525 3,981 4,171 26,153 5,063 6,421 6,678 8,008 9,075 102,465 11,007
(63) Expenditure 000 NR/| 3310 3497 3,696 30,534] 4,136] 4,380} 4,643 4.924] 5228 97.969] 6,528
(64) Cash balance ,000 NR| 215 484 475 -4,381 927 2,041 2,035 3,083 3,847 4,496 4,479
(65) End balance ,000 NR] 5,000 5,484 5,959 1,578 2,506 4,546 6,582 9,665 13,512 18,008 22,487

- 60% grant and 40% share for capital investment in 2021

- 50% of profit will return to share holders after 3 years
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Business plan
(4) Financial plan: revenue and expenditure
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(D) Standard answer for Exercise (B)

M&E

A: Engineering plan unit Base line 2013 2014 2015 2016 2017 2018 2019] 2020 2021 2022
(1) Population 25,000] 26,250] 27,563 28,941 30,388 31,907 33,502 35,178 36,936 38,783 40,722]
(2) Population growth Y% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0%
(3) Coverage ratio % 40% 42% 44% 46% 48% 50% 52% 54% 56% 58% 60%
(4) Population served 10,000] 11,000 11,500 13,500} 14,500 15,500} 16,500 17,500) 18,500 19,500 20,5001
- domestic customer 10,000 11,000 11,500 12,500} 13,500 14,500} 15,500 16,500} 17,500 18,500) 19,500
- non domestci customer 0 0 0 1,000 1,000 1,000 1,000 1,000 1,000 1,000} 1,000
(5) Consumption/capita/day litter 75 78 81 84 87 90| 93 96| 99 102 105
- domestic customer 75 78] 81 84 87 90 93 96 99 102 105
- non domestci customer 0 0 0, 50 50) 50 50) 50 50 50) 50,
(6) Water Demand cm/day 750] 858 932 1,100} 1,225 1,355 1,492] 1,634 1,783 1,937] 2,098,
- domestic customer 750 858| 932, 1,050} 1,175 1,305 1,442 1,584 1,733 1,887| 2,048
- non domestci customer 0] [U 0] 50) 50 50) 50 50 50, 50
(7) Intake Water Volume cm/day 1,944 1,944 1,944 1,944 1,944 1,944 1,94 2916 \2916] 2916 2916
(8) Production Volume cm/day 1,944 1,944] 1,944 1,944] 1,944 1,944] 1,9 2916 916 2916 2916
(9) UFW % 15% 15% 15% 15% 15% 15% 19% 15% 5% 15% 15%
(10) Accounting water cm/day 1,652 1,652 1,652} 1,652 1,652] 1,652 1,052 2479 79 2479 2479
(11) NRW % 20% 20% 20% 20% 20% 20% 20\e 20% 0% 20% 20%
(12) Possible revenue water cm/day 1,555 1,555 1,555 1,555 1,555 1,555 1,55\ 2333 /2,333 2333 2,333

- Need to accelerating capital investment from 2021 to

2019

M&E

(1) Technical plan: Water demand and capacity of

Facility
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D: Financial plan unit Base line 2013 2014 2015 2016 2017 2018] 2019 2020; 2021 2022
(48) Revenue from sales of water ,000 NR/| 2,634 3,208 3,354 4,057 4,382 5,729 6,125 7,529 8,726 10,443 11,007
- domestic customer 2,634 3,208 3,354 4,057 4,382 5,729 6,125 7,529 8,726 10,443 11,007
- non domestci customer 108 108 126 126 144 144 162 162
(49) Revenue from others ,000 NR/| 790 962 1,006, 1,217 1315 1,719 1,837] 2,259 2,618 3,133 3,302
(50) Revenue from operational activity  |,000 NR/| 3425 4,171 4,360 5274 5,696 7,448 7,962 9,787 11,344 13,576 14,310
(51) Salaries ,000 NR/| 2,000 2,100 2,205 2315 2431 2,749 3,093 3,464 3,864 4,296 4,761
(52) Power ,000 NR/| 800 840 882 926 972 1,021 1,072] 1,651 1,733 1,820, 1911
(53) Chemicals ,000 NR/j 10 11 11 12 12 13 13 25 26, 27| 28]
(54) Spare parts, maintenance and repair |,000 NR/| 300) 315 331 347 365 383] 402 475 498 523 549
(55) Other O&M and administration ,000 NR/j 200 231 267 308 356 411 475 548 633 732 845
(56) Expenditure for operational activity |,000 NR/| 3310 3497 3,696 3,908] 4,136 4,577 5,055 6,162 6,755 7,398 8,095]
(57) Cash balance of operational activitieg,000 NR/| 115 674 665 1,366 1,560 2,872 2,907 3,625 4,589 6,178 6,214
(58) Revenue for capital investment ,000 NR/year 0| 0) 21,300} 0 0| 0 49,973 0 0| 0
(59) Capital expenditure ,000 NR/year 0| 0 26,625 0 0| 0 83,288 0 0| 0
(60) Revenue from financial activity ,000 NR/j 100 0 33315 0|
(61) Financial cost ,000 NR/| 0 408]
(62) Revenue 000 NR/| 3,525 4171 4360 26,575 5,696 7448 7,962 93,075 11,344 13,576 14,310)
(63) Expenditure 000 NR/| 3310 3,497, 3,696 30,534] 4,136 4577 5055 89,450) 6,755 7,398 3,503
(64) Cash balance ,000 NR| 215 674 665 -3,959 1,560 2,872 2,907 3,625 4,589 6,178 5,806
(65) End balance ,000 NR] 5,000 5,674 6,339 2,380 3,940 6,811 9,718 13,344 17,933 24,111 29,917
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Preface

This business plan has been prepared to present in the joint workshop in the joint workshop of
Dhulabari WUSC, Mangadh WUSC and Gaudadaha WUSC Bof3ovember 2011 organized by
JICATechnical Cooperation Project Team in Dhulabari WUSC meetinghall.

This plan has been prepared by the Special Committee founded by Dhiulabari WUSC that consists
of Mr. Bachang Nembang chairman, Mr. Tanka Pds. Bhattari vice chairman, Mr. Indra Brd.
Budathoki, secretary and Mr. Surya Tamang, accountant. In plan the year 2011 is taken as the base
year and it covers up to 2025. While preparing this plan, all the data are taken from previous records,
tables and charts are prepared on the fact data analysis basis.

We would like to extend our sincerely gratitude to Mr. Toru Suetak, the NJs expert for tis
invaluable guidance while preparing this business plan.

We are also grateful to Mr. Punya Rimal, NJS Interpreter who helped us interpreting the original

ideas presented/ put forward by the above s mentioned expert.

Bachang Nembang
Chairman of
Dhulabari Water Users
and
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Executive Summary

This business plan would implementing with three phases namely, (1) short term which covers
2012-2012, (2) medium term which covers 2013, and (3) long term which covers 2016 to after for
focus on following subjects:

(1) Short term plan (2012-2013)

i)  To construct a well-facilitated office building

i)  To conduct workshop/ training to enhance the skill and efficiency of the staffs

iii) To equip the WUSC with modern technology, computerized system and other tools

iv) To set up a temporary cash counter

v) Conduct public health awareness program

vi) To save environment program/ campaigns like plantation and sanitation will be conducted

(2) Medium term plan (2013-2015)

i)  Run bottled water industry along with other income generation business to enlarge income
structure

ii) Establish mutual cooperation among users

iii) Start shops dealing with plumbing tools, to provide consumers with such tools and other related
item at reasonable cost

iv) Try to encourage the people having low income source to connect with affordable cost

v) Run social activities with the coordination of other social service organization

(3) Long term plan (2016-2025)

i)  Plant other OH Tank as per requirement

ii) Extend pipe line as per requirement

iii) Plant deep boring to produce more water

iv) Plan filter facility

v) Manage a vehicle to work faster and more easily and provide the staff with transportation

(1) Increasesof service connection

Number of service connection rapidly increasing, average for 250 per yeatr.
B: Customer service unit 2006 2007 2008 2009 20110 2011
(28) Number of additional connection 200 372 219 9P 366
(29) Number of active connection 1,000 1,200 1572 1,791 1,881 2,047

(2) Financial analysis
Although revenue is rapidly increasing, however, also cost is rapidly increase, especially power
and fuel cost as well as salaries are significant.

Financial performance 2007-2011 unit | 2006 2007 2008 2009 2010 2011 Base lije
(43) Revenue from sales of water ,000 NR/year 1,604 2,480 3,878 4,097 4,685 4,685
(44) Revenue from others ,000 NR/year 434 791 1,23p 1,019 1,007 1,017
(45) Operational revenue ,000 NR/year 2,034 3,271 5,110 5,106 5,702 5,02
(46) Salaries ,000 NR/year 936 1,469 1,794 642 1,705 1,705
(47) Power ,000 NR/year 114 337 568 488 545 585
(48) Chemicals ,000 NR/year 0 15 21 i T 4
(49) Spare parts, maintenance and rejpair ,000 NR/year 192 271 908 731 1,491 1,401
(50) Other O&M and administration ,000 NR/year 706 744 1,281 1,717 540 540
(51) Operational expenditure ,000 NR/year 1,948 2,837 4,527 3,684 4,328 4,828
(52) Cash balance of operational acti,000 NR/year 90 434 58 1,422 1,374 1,374




(53) Revenue for capital investment ,000 NR/year 2,235 [t 1,94D 944 944
(54) Capital expenditure ,000 NR/year 953 q d 1,940 772 712
(55) Revenue from financial activity ,000 NR/year 11 184 147 68 163 163
(56) Financial cost ,000 NR/year 0 0 0 q ¢ [t
Revenue ,000 NR/year 4,284 3,458 5,297 7,109 6,409 6,809
Expenditure ,000 NR/year 2,901 2,837 4527 5,624 5,100 5,100
(57) Cash balance ,000 NR/year 1,383 61 73D 1,485 1,79 1,709

(3) Water demand

Present population in the jurisdiction of Dhulabari WUSC in 2011 is 40 thousands and population
growth is 2.1%. The projection of population shows table below.

Service coverage in 2011 is 50%, and the WUSC hope to increasing coverage ratio to 73% in 2025.

unit Base line 2015 2020 20p5
(1) Population 40,00d 43,46)7 48,227 53,508
(2) Population growth % 2.10% 2.10% 2.10% 2.10%
(3) Coverage ratio % 50% 599%4 67% 73%
(4) Population served 20,00( 25,598 32,198 38,798

Average consumption water volume per capita per day is 65 litters, and average family size is 6
people. Table shows water demand based on these conditions as well as planned production and
distribution volume.

unit Base line 2015 2020 20pR5
(5) Consumption/capita/day litter 65 9( 101 10b
(6) Water Demand cm/day 1,30 2,304 3,381 4074
(7) Intake Water Volume cm/day 2,500 3,100 4,300 5,000
(8) Production Volume cm/day 2,500 3,100 4,300 5,000
(9) UFW % 12% 1294 12% 12%
(10) Accounting water cm/day 2,200 2,728 3,784 4,400
(11) NRW % 15% 1594 15% 15%
(12) Possible revenue water cm/day 2,125 2,635 3,6b5 4,250

(4) Engineering plan
The WUSC has facility improvement plan including rehabilitation of existing facilities as well as
construction of new intake facilities for meet water demand:

- Construction of new well and intake (2012)
- Construction of new well and intake (2018)
- Construction of new well and intake (2020)
- Construction of new well and intake (2023)
- Rehabilitation of existing facility (2018)

(5) Customer service plan
The WUSC plans to increasing 220 connections annually as table below.
Numberof connectrion by zone

2017 2012 2013 2014 2015 2016 2017 4018 019 2020 avergge

Zone 1 795 845 895 945 995 1,045 1,095 1,145 1j195 1,245 50
Zone 2 220 25( 280 310 340 370 400 430 160 A90 30
Zone 3 405 444 485 52 565 605 645 485 25 765 40
Zone 4 159 18( 210 240 210 300 330 360 $90 420 30
Zone 5 43( 464 500 535 570 605 640 475 f10 745 35
Zone 6 309 334 370 405 440 475 510 945 b80 615 35
Total 2,30 2,52 2,740 2,960 3,180 3,400 31620 3,840 #.060 4,280 220




unit Base line 2012 2013 2014 2015 2D16 4017 018
(28) Number of additional connection n.a. 273 22 22 220 220 2p0 220
(29) Number of active connection 2,247 2,52 2,740 2,960 3,180 3,400 3[620 3,840
unit 2019 202 2021 2022 20p3 2024 2025
(28) Number of additional connection 220 22| 220 220 220 220 2P0
(29) Number of active connection 4,06( 4,280 4,500 4,720 4,940 5,160 5/380
(6) Water rateimproving plan
The WUSC plans to improving water rate as table below:
unit Base line 2012 2013 2014 2015 2016 4017 018
(34) Water rate (minimum charge) NR 80) 9Q 9 100 100 100 100 1p5
(35) Water rate (commodity charge) NR 12| 17 13 14 i) 7] 14 6
unit 2019 202 2021 2022 20p3 2024 2025
(34) Water rate (minimum charge) NR 12§ 124 125 126 125 125 1p5
(35) Water rate (commodity charge) NR 16 16 14 1 15 16 16

Increasing to 90 Rupees in 2013 and then increasing to 100 Rupees in 2014, again increasing 125
Rupees and maintaining.

(7) Administrative plan
The WUSC plans to increasing staff gradually for maintaining labor efficiency as around 150
connections per staff.

(8) Financial plan
The WUSC projected revenue and expenditure as following tables. The WUSC expects financial
assistance from the government for their capital investment.

D: Financial plan unit Base line 2012 2013 20h.4 2015 2p16 4017 018
(48) Revenue from sales of water ,000 NR/y¢g 4,684 4,131 4,492 5,486 8,009 8,563 9117 11,542
(49) Revenue from others ,000 NR/yq 1,017 1,157 1,258 1,586 2,243 2,398 2]553 3,232
(50) Revenue from operational activity ,000 NR/y¢g 5,704 5,288 5,790 7,092 10,452 10,p61 11,670 14,773
(51) Salaries ,000 NR/yq 1,704 1,841 1,989 2,148 2,320 2,505 2[706 3176
(52) Power ,000 NR/yq 584 783 846 914 987 1,066 1,151 1,492
(53) Chemicals ,000 NR/y¢g 7] 9 1Q 1] 12 18 14 18
(54) Spare parts, maintenance and repair ,000 NR/yq 1,491 1,932 2,087 2,254 2434 2,629 2/839 3,680
(55) Other O&M and administration ,000 NR/yq 549 647 762 906 1,016 1,162 1,631 20114
(56) Expenditure for operational activity ,000 NR/y¢g 4,324 5,208 5,694 6,282 6,928 7,874 8/341 10,479
(57) Cash balance of operational activities ,000 NR/yq 1,374 8 56 790 3,423 3,586 3,329 4,094
(58) Revenue for capital investment ,000 NR/y¢g 944 15,111 1] D D 0 0 35,4p2
(59) Capital expenditure ,000 NR/yq 772 15,111 D D 0 0 0 35,462
(60) Revenue from financial activity ,000 NR/y¢g 163 q qQ D
(61) Financial cost ,000 NR/y¢g 0 0 o) q qQ

(62) Revenue ,000 NR/yq 6,809 20,400 5,790 7,0P2 10,252 10,961 11,670 50,236
(63) Expenditure ,000 NR/yq 5,10( 20,319 5,694 6,282 6,428 7,874 8/341 48,942
(64) Cash balance ,000 NR/yq 1,709 80 56 790 3,423 3,586 3,329 4,94
(65) End balance ,000 NR 2,45¢ 2537 2,593 3,383 6,806 10{393 13,722 18,016




unit 2019 202 202[1 20%2 20p3 2024 2025
(48) Revenue from sales of water ,000 NR/yq 12,209 15,306 16,0§)1 16,478 17,665 18452 22,817
(49) Revenue from others ,000 NR/yq 3,417 4,285 4,506 4,796 4,946 5,166 6/389
(50) Revenue from operational activity ,000 NR/yq 15,62( 19,590 20,597 21,604 22,611 23|618 29,206
(51) Salaries ,000 NR/yd 3,70 4,00L 4,641 5,358 5,187 6,653 71621
(52) Power ,000 NR/yd 1,611 2,019 2,180 2,354 2,950 3,186 3/440
(53) Chemicals ,000 NR/ysd 19 25 27 2! 3B i 44
(54) Spare parts, maintenance and repair ,000 NR/yq 3,974 4,979 5,377 5,807 7,475 7,857 8/486
(55) Other O&M and administration ,000 NR/yg 2,739 2,959 3,515 4,116 4,910 5,857 6/365
(56) Expenditure for operational activity ,000 NR/yd 12,049 13,98p 15,740 17,7124 20,559 23|094 25,956
(57) Cash balance of operational activities ,000 NR/yq 3,571 5,608 4,857 3,880 2,052 524 3p51
(58) Revenue for capital investment ,000 NR/yd 0 27,97 35,234 0 0
(59) Capital expenditure ,000 NR/yd 0 27,97 35,234 0 0
(60) Revenue from financial activity ,000 NR/yq Ol 0 Q q [t q
(61) Financial cost ,000 NR/ysd 0 0 0 q q q
(62) Revenue ,000 NR/ysg 15,62( 47,56D 20,597 21,604 57,845 23|618 29,206
(63) Expenditure ,000 NR/yd 12,044 41,95 15,740 17,724 55,793 23|094 2%,956
(64) Cash balance ,000 NR/yd 3,571 5,608 4,897 3,880 2,452 524 3,51
(65) End balance ,000 NR 21,58 27,195 32,062 35,4)32 37{984 38,508 41,759

(9) Monitoring and evaluation

The WUSC plans to monitoring and reviewing ever year focus on following target and indicators,
when annual budget is formulating (April-May), and update this business plan, if necessary. The
WUSC respects this business plan for framework of their budget.

E: Target and key performance indicator Unit Base line 2012 2013 2014 2015 2016 2017 018
(A) Customer services indicator

(3) Coverage ratio % 50%)| 539 559 57% 59%6 61po 62% 64%
(4) Population served 0 20,000 21,638 22,958 24,278 25,598 26,918 28,238 29,558
(31) Avr. consumption per connection cm/month 12 1p 1p 12 6 16 L6 16
(29) Number of active connection 0| 2,247 2,520 2,740 2,960 3,180 3,400 3620 3,840
(B) Engineering

(8) Production Volume cm/day 2,500 3,100 3,100 3,100 3,100 3100 3,100 B,700
(9) UFW % 12% 129 129 12% 12%6 126 13% 12%
(11) NRW % 15% 159 159 15% 15%6 15p6 19% 1%%

( C) Management Efficiency

(40) Number of staff 0 23 23 2 28 2B 23 23 5
Number of connection per staff 0 9§ 11 119 129 138 148 167 154
(36) Collection efficiency % 99%) 999 999 99% 99%6 99 99% 99%
(D) Financial

(50) Revenue from operational activity ,000 NR/yq 5,70 5,288 5,750 7,022 10,452 10,061 11670 14,773
(56) Expenditure for operational activity ,000 NR/y¢g 4,324 5,208 5,694 6,282 6,928 7,874 8/341 10,303
(62) Revenue ,000 NR/yq 6,809 20,40D 5,790 7,0P2 10,252 10,961 11,670 50,236
(63) Expenditure ,000 NR/yq 5,10( 20,319 5,694 6,282 6,428 7874 8/341 48,766
(64) Cash balance ,000 NR/yq 1,709 80 56 790 3,423 3,586 3,329 4470
E: Target and key performance indicator Unit 2019 202 2021 20%2 20p3 2024 2p25
(A) Customer services indicator

(3) Coverage ratio % 65% 679 689 69% 70% 720 73%
(4) Population served 30,879 32,198 33,518 34,838 36,158 37|478 34,798
(31) Avr. consumption per connection cm/month 1 1P 19 19 9 19 P1
(29) Number of active connection 0] 4,06( 4,280 4,500 4,70 4,940 5,160 5[(380
(B) Engineering

(8) Production Volume cm/day 3,70D 4,300 4,300 4,400 5,000 5/000 4,000
(9) UFW % 12%) 12% 129 12% 12% 126 12%
(11) NRW % 15% 159 159 15% 15% 156 19%

( C) Management Efficiency

(40) Number of staff 27| 21 29 31 3L 3B 35
Number of connection per staff 150 159 15% 152 159 156 1654
(36) Collection efficiency % 99% 999 999 99% 99%6 996 99%
(D) Financial

(50) Revenue from operational activity ,000 NR/yd 15,62( 19,59D 20,597 21,604 22,611 23|618 29,206
(56) Expenditure for operational activity ,000 NR/yq 11,611 13,500 15,179 17,057 19,839 22(238 24,939
(62) Revenue ,000 NR/ysd 15,62( 47,56D 20,597 21,604 57,845 23|618 29,206
(63) Expenditure ,000 NR/ysg 11,611 41,479 15,179 17,057 55,073 22|238 24,939
(64) Cash balance ,000 NR/yd 4,009 6,081 5419 4,547 2,172 1,880 4[267




Target:

Number of connection

NRW

Number of connection per staff

Collection Efficiency

Revenue, specially revenue from operational activity
Expenditure, specially expenditure for operational activity
Cash balance, it should be positive

Monitoring:

Coverage

Population served

Production volume

Average consumption volume per connection
UFW



1. Background
1.1 History, Objectives, Vision and mission of WUSC
(1) History and objective of establishing the committee

The Dhulabari Water Users and Sanitation Committee (WUSC) was established in 2050 B.S.
(some 18 years ago) with the loan-granted by ADB amounted 26.4 million NRS with a vision to
provide pure and safe drinking water in Dhulabari. Later the Government of Japan helped it with
donation of NRS 420 million to plant water filter.

(2) Vision
To provide pure safe, and qualitative drinking water to people residing in the area at minimum
cost and help the nation build a healthy and civilized citizens community.

(3) Mission
To provide pure, safe and quality drinking water. WUSC has the mission to make it cooperating
by making appropriate policy, strategy and collecting resources for sustainable and manageable.

(4) Goal:
To satisfy the people by providing pure, safe and quality water in the area in sufficient quality.

(5) Objectives

- To manage, develop and sustain it by coordinating to the concerning stakeholders

- To manage all the resources collect

- To provide safe, pure and quality water by adapting dependable distribution, maintenance and
management system

- To conduct public hygiene and health programs based on participation approach

- To provide maximum people by adapting governance, policy and following the both national
and international standard as practicable.

1.2 Geopalitical information
The WUSC jurisdiction extended in the:
East — ward No. 1, 6, Dhulabari (Ninda Khola)
West- ward No. 2, 3, 5 Lulpani
North — ward No. 4 Magurmani
South — ward No.1 Dhulabari Campus (Kharedayi)

1.3 Present status

The Dhulabari WUSC gets its water from intake located in Shantinagar VDC - 9, just 17 km from
the WUSC office. The intake water is brought to WTP located at Shantinagar VDC 1. There is
always a risk for the transmission pipe as it has to cross the mountain river. The range of intake
volume capacity ranges from 600 litter a minutes during dry season that we can’t supply to required
quantity of water.

We have used different type and size pipe line HDPE 20 mm to 400 mm, Gl 300 mm and DC 250
mm etc. About 5.5 km pipeline extension is estimated.

There are two overhead tanks with the capacity of 450,000 litters each and a deep boring.
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1.4 Review of previous business plan

This business plan is first one for the committee, and impossible to review previous plan, however,
objective of this section is analysis of actual management performance for setting basis of projection
and planning for next 10 years.

Unfortunately, the Committee has not keep non-financial data and just starts to consider as
monthly report including both financial and non-financial data.

Consider these situation, this planning report simply focus to analysis on increasing of service
connection and increasing of revenue and operational cost.

(1) Increasesof service connection

Here below the Table 1.3A and Chart 1.3A shows the yearly increments of service connection for
past 5 years. However, number of 2006 and 2007 are assumed, though WUSC lost record. It
observed significant increasing of connection and average is around 250 per year. The committee has
been try to be best for replay request to provide safe water affordable from members but still
coverage ratio is 50% and need more facility improvement to achieves water demand.

Table 1.3A: active service connection 2007-2011

B: Customer service unit 2006 2007 2008 2009 2010 2011
(28) Number of additional connection 200 374 219 9P 366
(29) Number of active connection 1,000 1,200 1,572 1,791 1,881 2,247
(29) Number of active connection

2,500

2,000

1,500

M (29) Number of active
1000 - connection
) ]
0 T T T T T
2006 2007 2008 2009 2010 2011

Note: number of 2006 and 2007 are assumed
Chart 1.3A: active service connection 2007-2011



(2) Financial analysis

Table 1.3B shows financial performance including revenue from sales of water and other
operational revenue, expenditures including salaries, power and fuel for pumping, chemical and
administrative cost. Although revenue is rapidly increasing, however, also cost is rapidly increase,
especially maintenance cost as well as salaries are significant. The Committee tries to reduce total
cost for water supply and improving management efficiency, and success to reduce cost for office
management, however, high inflation, more than 8% sometimes, makes so difficult to maintaining
requirements of customer services and still shortage of staff.

Fluctuation of revenue and expenditure causes by government subsidiary for facility improvement
and expansion, and capital expenditure. Revenue from sales of water is increasing stable manner.

Table 1.3B: financial performance and expenses 2007-2011

Financial performance 2007-2011 unit | 2006 2007 2008 2009 20110 2011
(43) Revenue from sales of water ,000 NR/year 1,604 2,480 3,818 4,027 4,885
(44) Revenue from others ,000 NR/year 434 791 1,23p 1,019 1,007
(45) Operational revenue ,000 NR/year 2,034 3,271 5,110 5,106 5,102
(46) Salaries ,000 NR/year 936 1,469 1,7%4 682 1,7p5
(47) Power ,000 NR/year 114 337 568 488 585
(48) Chemicals ,000 NR/year 0 15 21 i T
(49) Spare parts, maintenance and rejpair ,000 NR/year 192 271 908 731 1,491
(50) Other O&M and administration ,000 NR/year 708 744 1,281 1,717 540
(51) Operational expenditure ,000 NR/year 1,944 2,837 4547 3,684 4,328
(52) Cash balance of operational act\,000 NR/year 90 434 588 1,422 1,374
(53) Revenue for capital investment ,000 NR/year 2,234 ( 1,94D 944
(54) Capital expenditure ,000 NR/year 953 q ¢ 1,940 772
(55) Revenue from financial activity ,000 NR/year 11§ 182 14y 68 163
(56) Financial cost ,000 NR/year 0 0 0 q @
Revenue ,000 NR/year 4,284 3,458 5,297 7,109 6,909
Expenditure ,000 NR/year 2,901 2,83y 4,547 5,624 5,100
(57) Cash balance ,000 NR/year 1,383 614 73D 1,485 1,7p9
(58) End balance 000 NR | 1,383 1,999 2,749 4,214 5923

Note: Revenue including subsidiary from DWSSDO and expenditure including capital investment
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Chart 1.3B: financial performance and expenses 2007-2011
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Chart 1.3C: expenditure by cost elements 2007-2011

1.5 Issues and problems, and objectivesin the plan

The objective of this business plan is gives more long term view of water supply and necessary
action for achieves bright future in the jurisdiction.

Since these are not comes from the result of reviewing previous business plan, however, following
issues and problems are significantly observed:

(1)

)

®3)

Necessary of facility improvement and rehabilitation of existing facilities to enhance water
supply in existing area

Renovation and improvement of casher’s windows

Increasing number of staff after 2018

Computerization of billing and collection system

Necessary of facility improvement

For maintaining present water supply capability, maintaining existing facility for keep providing
safe water to users, the WUSC need to improving intake facility capability. Already water
shortage is phenomena on dry season and using grand water, but need more water resources in
near future is obvious.

Also, rehabilitation may need to consider for maintaining full capacity of existing facility in
certain period.

Increasing number of staff

It may necessary to increasing number of staff gradually for maintaining high quality user
services, and also JICA Expert recommend to improving building structure of cashier's window
for avoiding long cue line for waiting payment. The WUSC plans to maintain labor efficiency of
150 connections per staff, and that may requires increasing of staff after 2018, when number of
connection reaches to 3,800 connections.

Also, the WUSC need to consider skilled staff, including manager and chief engineer. Presently,
these two posts are vacant.

Computerization of billing and collection system as well as improving building structure of
cashier’s window

Since number of connection exceed more than 2,000, volume of work for customer services is
rapidly increasing. For avoiding crowded and long cue of cashier’s window for accept payment
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of water bill, JICA Expert recommend to computerizing billing and collection system, increasing
cashier, and improving structure of cashier’s window.

1.6 Implementing phases

This business plan would implementing with three phases namely, (1) short term which covers
2012-2012, (2) medium term which covers 2013, and (3) long term which covers 2016 to after for
focus on following subjects:

(4) Short term plan (2012-2013)

vii) To construct a well-facilitated office building

viii) To conduct workshop/ training to enhance the skill and efficiency of the staffs

ix) To equip the WUSC with modern technology, computerized system and other tools

X) To set up a temporary cash counter

xi) Conduct public health awareness program

xii) To save environment program/ campaigns like plantation and sanitation will be conducted

(5) Medium term plan (2013-2015)

vi) Run bottled water industry along with other income generation business to enlarge income
structure

vii) Establish mutual cooperation among users

viii) Start shops dealing with plumbing tools, to provide consumers with such tools and other related
item at reasonable cost

ix) Try to encourage the people having low income source to connect with affordable cost

X)  Run social activities with the coordination of other social service organization

(6) Long term plan (2016-2025)

vi) Plant other OH Tank as per requirement

vii) Extend pipe line as per requirement

viii) Plant deep boring to produce more water

ix) Plan filter facility

X) Manage a vehicle to work faster and more easily and provide the staff with transportation

1.7 Others
JICA Experts introduce and recommends to improving:

- Improving and standardizing facility operation and management by SOP, Standard Operation
Procedures in area of facility operation and maintenance, meter reading and meter carburation,
and water quality management

- Implementing and improving user’s complaint management system

- Implementing and improving monthly data sheet (monthly management report)

- Improving style and enrich contents of annual report

- Activating awareness program and enlighten necessity of good hygiene practice and roles of
water supply for effective use of safe water
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2. Engineering plan
2.1 Population and service coverage

Present population in the jurisdiction of Dhulabari WUSC in 2011 is around 40,000 and
population growth is 2.1%. Thus the projection of population shows Table 2.1A. With this projection,
population in 2015 is 43.5 thousands, in 2020 is 48.2 thousands and in 2025, it would be 53.5
thousands.

Service coverage in 2011 is 50%, and the WUSC hope to increasing this coverage ratio to 73% in
2025.

Table 2.1A: Projection of population and service coverage

unit Base line 2015 2020 20p5
(1) Population 40,000 43,46 48,227 53,508
(2) Population growth % 2.10% 2.10% 2.10% 2.10%
(3) Coverage ratio % 50% 59% 67% 73%
(4) Population served 20,00( 25,598 32,198 38,798

60,000

50,000

40,000 -

30,000 -+ M (1) Population

M (4) Population served
20,000 -

10,000 -

Base 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
line

Chart 2.1A: Projection of population and service coverage

2.2 Water demand

Average consumption water volume per capita per day is 65 litters, and average family size is 6
people. Table 2.2A shows water demand based on these conditions as well as planned production and
distribution volume.

Table 2.2A: Water demands

unit Base line 2015 2020 20p5
(5) Consumption/capita/day litter 65 9( 10% 106
(6) Water Demand cm/day 1,30 2,304 3,381 4,074
(7) Intake Water Volume cm/day 2,500 3,140 4,300 5,400
(8) Production Volume cm/day 2,500 3,100 4,300 5,000
(9) UFW % 12% 12% 12% 12%
(10) Accounting water cm/day 2,200 2,728 3,784 4,400
(11) NRW % 15% 15% 15% 15%
(12) Possible revenue water cm/day 2,125 2,635 3,655 4,250
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Chart 2.2A: Water demands

2.3 Facility improvement plan
The WUSC has 4 facility improvement plans and 1 rehabilitation plan up to 2025. Chart 2.3A
shows whole map of facility improvement and rehabilitation concept.

Nagaduva ”
Hadiya Timai River Magrumadi Thoplibiran WTP
:ﬁ Ninda River

Intake

Dhailan We: Dhaijan Ea:
"(2014)
Farmbasti (2014) | Chawaruni
wusil B
Bl Liabashi
Tarabari Nagordyba E ]
: : Dhulabari downtown ared

Mahendra High Lty LTI TT]
Timai Valley
Omsanti
Khaharedorai West Khaharedorai East
Campus area

Chart 2.3A: Scheme Map of Dhulabari WUSC jurisdiction

1) Construction of new facility (2012, 2018, 2020 and 2023)
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This project aims to constructing new intake facility for meet increasing water demand.
However, further study may necessary and this draft business plan assumes almost same cost in
price of 2011 for these 4 constructions of new intake facilities.

Table 2.3A: Cost estimate of construction of new intake facility
(1) New Tubewel, 2012, 2018, 2020 and 2023

Items |Unit Unit Cost | Cost

1) Development of new well and intake 10,00(
2) Pump 600
3) pipes

3) Supervision 1,060
3) Contingency 2,334
total 13,992
Unit: Milion NR

2.4 Facility maintenance plan
The WUSC has one facility maintenance plans.

1) Rehabilitation of existing facility
The WUSC wishes to maintain existing facility granted by the Government of Japan to
maintaining providing safe water to present users in certain time. This business plan assumes 6.7
million Nepal Rupees that may covered by the WUSC’ own financial resources, though the
WUSC expected financial assistance from their government.

Table 2.4A: Cost estimation for rehabilitation in existing facility
(2) Rehabilitation of purification plant 2017

Items Unit Unit Cost | Cost

1) Facilties renovation 5.0
2) Pipeline and fitting 0.1
3) Supervising 0.5
4) Contingency 1.1
total 6.7
Unit: Milion NR

2.5 Operation and maintenance plan

Operation and maintenance plan to maintaining necessary capacity for water supply is shows as
Table 2.5A.

Power and fuel for pumping, chemicals, spare parts and maintenance cost would be increasing by
new facilities.

Table 2.5A: O&M plan

unit Base line 2015 2020 20p5
(21) Power and fuels for pumping ,000 NR 585 987 2,01p 3,440
(24) Chemical for production ,000 NR 7 12 25 44
(26) Spare parts, repair and maintena@@0 NR 1491 2,434 4,979 8,486

2.6 Cost of engineering plan

Cost for engineering plan would be like Table 2.6A. Already capital costs are mentioned previously.
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Table 2.6A: Cost for Engineering Plan

unit Base line 2012 2013 2014 2915 2p16 4017 018
(19) Increases of power cost (*1) ,000 NR/ygn.a 140 q [t 23D
(20) Inflated (19) 1000 NR/ygn.a 152 q q 24D
(21) Power and fuels for pumping ,000 NR/yq 585 783 84p 914 947 1,066 1,151 1492
(22) Increases of chemical cost (*1) ,000 NR/ygn.a 2 0 q q qQ
(23) Inflated (22) ,000 NR/ygn.a 2 0 q q qQ
(24) Chemical for production ,000 NR/yq 7] 9 14 1] 12 1B M 18
(25) Increases of spare parts, repair, maintenanceQ®@0)NR/ygn.a 298 q [t 568
(26) Inflated (25) 1000 NR/ygn.a 322 i q 618
(26) Spare parts, repair and maintenance ,000 NR/yq 1491 1,932 2,047 2,254 2,434 2,629 2/839 3,680
(27) O&M cost excluding salares and admi. ,000 NR/y¢g 2083 2,725 2,943 3,119 3433 3,708 4[004 5,189

unit 2019 2020 2021 2022 2023 2024 2p25
(19) Increases of power cost (*1) ,000 NR/yq 0] 254 [t 377 D D
(20) Inflated (19) ,000 NR/yg 0| 278 407 D 9]
(21) Power and fuels for pumping ,000 NR/y¢g 1,611 2,019 2,140 2,354 2,950 3,186 3l440
(22) Increases of chemical cost (*1) ,000 NR/yq 0] 4 q q g
(23) Inflated (22) ,000 NR/yg 0| 4 q q 4
(24) Chemical for production ,000 NR/y¢g 19 25 2] 29 38 M 44
(25) Increases of spare parts, repair, maintenancgd@D)NR/y¢q 0] 634 [t 92 D D
(26) Inflated (25) ,000 NR/ydg 0| 687 1,008 o o
(26) Spare parts, repair and maintenance ,000 NR/yq 3,974 4979 5,347 5,807 7,475 7,857 8486
(27) O&M cost excluding salares and admi. ,000 NR/yq 5,604 7,02p 7,544 8,191 10,462 11,083 11970

(*1) price of year 2011
Notes: Fiscal year shows year end, e.g. July 2008-June 2009 shows 2009

2.7 others

Cost estimation of facility improvement (both rehabilitation of existing purification facility and
planned new purification facility) may necessary to exam more detail, as well as consider possibility
of financial assistance from the government.
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3. Customer service plan
3.1 Connection

Present active connection is 2,247 and increasing 250 connections annually for last 5 years. But
such rapid increasing may slow down after coverage ratio exceed more than 50%, thus the WUSC
estimates increasing 220 new connections every year to 2025 may sufficient for focus on water

supply covered area. Table 3.1A shows the WUSC's plan of service connection up to 2025.

Table 3.1A: Service Connection Plan by Zones 2011-2020

Numberof connectrion by zone

20117 2012 2013 2014 20|15 2016 2017 4018 019 2020 avergge
Zone 1 799 849 89b 945 9¢5 1,045 1,095 1,145 1)195 1,245 50
Zone 2 22( 25( 280 310 340 370 400 430 160 490 30
Zone 3 409 444 48b 52 565 605 5 685 25 765 40
Zone 4 15Q 18( 210 240 210 300 380 360 $90 420 30
Zone 5 43(Q 464 500 535 5710 605 640 475 10 745 35
Zone 6 309 334 370 4065 440 475 510 545 80 615 35
Total 2,304 2,52 2,740 2,960 3,180 3400 3/620 3,840 1,060 4,280 220
4500
4000
3500
3000
W Zone 6
2500 W Zone 5
M Zone 4
2000 W Zone 3
W Zone 2
1500 - HZonel
1000 -+
500 -
0 - T T T T T T T T T
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Chart 3.1A: Service Connection Plan by Zones 2011-2020
Table 3.1B: Service Connection Plan
unit Base line 2012 2013 2014 2015 2p16 4017 018
(28) Number of additional connection n.a. 273 22 22 220 220 2P0 P0
(29) Number of active connection 2,241 2,521 2,740 2,960 3,180 3, 3620 3,840
unit 2019 202 2021 2022 20p3 2024 2025
(28) Number of additional connection 220 22 220 220 220 220 2P0
(29) Number of active connection 4,060 4,280 4,500 4,720 4,940 5,160 5/380
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3.2 Water rate

Chart 3.1B: Service Connection Plan

Table 3.2A shows WUSC's plan for improving water rate. This water rate plan does not consider
cost recover for their capital investment and assumes their government provides 100% of cost as

grant.

Around 10% increasing to 2012, 2013 and 2014, then maintaining this level of water rate for a
while to 2017, but need reexamination of this water rate improvement plan after gathering more data
on inflation and operational expenditure. It may need to increase in 2017 for cover increased
operation and maintenance cost but could maintaining for a while after.

Table 3.2A: Water rate improvement plan

018

P5

unit Base line 2012 2013 2014 2015 2p16 4017
(34) Water rate (minimum charge) NR 80 9q 9 101 100 100 100
(35) Water rate (commodity charge) NR 12 17 13 14 i) 1 14

unit 2019 202 2021 2022 20p3 2024 2025
(34) Water rate (minimum charge) NR 12§ 124 125 126 125 125 1p5
(35) Water rate (commodity charge) NR 16| 16 14 1 16 16 16

140

(34) Water rate (minimum charge)

120

100

N

60

== (34) Water rate (minimum charge)

40

20

line

Base 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Chart 3.2A: Water rate improvement plan
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3.3 Collection efficiency
The WUSC plans to maintain present collection efficiency of 99% to 2025.

3.4 Revenue from sales of water

The revenue from sales of water and other operational revenue would be shows as Table 3.4A,
considering requirement of cost recovery and increasing of operation and maintenance cost. Revenue
from others assumes 28% of revenue from sales of water, but further consideration may necessary
after collect more detail data on revenue from penalty, material sold and revenue from new
connection services.

Table 3.4A: Plan of revenue from sales of water

unit Base line 2012 2013 20|14 2015 2016 4017 018
(48) Revenue from sales of water ,000 NR/yq 4,68 4,131 4,492 5,4*36 8,409 8,563 9117 11,542
(49) Revenue from others ,000 NR/y¢g 1,017 1,15y 1,298 1,5136 2,43 2,898 2[553 3,232
unit 2014 202 2021 2022 20p3 2024 2025
(48) Revenue from sales of water ,000 NR/y¢g 12,209 15,306 16,0¢1 16,978 17,‘565 18)452 22,817
(49) Revenue from others ,000 NR/yg 3417 4,285 4,506 4,796 4,46 5,166 6/389

(48) Revenue from sales of water

25,000

20,000

15,000

M (48) Revenue from sales of water

10,000

5,000 -

Base 2012 2013 2014 20152016 2017 2018 2019 2020 2021 2022 2023 2024 2025
line

Chart 3.4A: Plan of revenue from sales of water

3.5 Cost of customer service plan
Number of staff may need to increase for meeting demanding customer service volume. Thus
number of staff, salaries and office management cost may include in administrative plan in this

report.

3.6 others

Rapidly increasing volume of customer service requires improvement of procedure for customer
services specially billing and collection process and casher’s window structure.

JICA Expert recommend to computerizing billing and collection procedure and insists benefit is
not only improve efficiency of casher’s work, but also management could get management
performance data more easily including average consumption per connection, average consumption
per capita, revenue water volume, billing amount and collection amount timely manner.
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4. Administrative plan
4.1 Human Resour ces plan and number of staff

The WUSC plans to increasing almost 2 additional staff to maintaining labor efficiency of 150
connections per staff after 2017 to 2025. Table 4.2A shows their human resources plan regarding
increasing number of staff.

Table 4.1: Staffing plan

C: Administrative plan unit Base line 2012 2013 2014 2015 2p16 4017 018

(39) Increases of staff 0 0 q q [ P

(40) Number of staff 23 23 2 2 2B 23 13 25
unit 2019 202 2021 2022 20p3 2024 2025

(39) Increases of staff 2| 0 2 . q 2 p:

(40) Number of staff 27 217 29 31 3L 3B 35

4.2 Human resour ces development plan

The WUSC wish to have human resources development plan for maintaining and further
developing skill of operator and staff using program provided from DWSS and other training
program provided from other agencies.

4.3 Cost of administrative plan
The cost of administrative works including salaries and office works would be shown as Table
4.3A.

Table 4.3A: Administrative cost

C: Administrative plan unit Base line 2012 2013 2004 2015 2p16 4017 018

(39) Increases of staff 0 0 q q [t P

(40) Number of staff 0 23 23 2 2B 2B 23 13 5

(41) Increasing salaries NR/staff 0] 0l q q q 235.27137

(42) Inflated (41) ,000 NR/ygn.a. 0 q q q q 254

(43) Salaries and wages ,000 NR/yg 1,704 1,841 1,949 2,148 2,320 2,505 2[706 3176

(44) Increases admi cost (*1) ,000 NR/yq 0] 54 64 7 91 D 349 326

(45) Inflated (44) ,000 NR/ygn.a. 58 69 83 98 D 376 392

(46) Administrative cost ,000 NR/yg 544 647 76p 906 1,076 1,162 1,631 2114

(47) subtotal of salaries and admi cost ,000 NR/yq 2,244 2,488 2,791 3,053 3,395 3,667 4337 5,290
unit 2,019 2,020 2,041 2,092 2,023 2,024 2|025

(39) Increases of staff 2| 0l 2 2 q 2

(40) Number of staff 27 21 2 31 3L 3B 35

(41) Increasing salaries NR/staff 254 29p 320 0 373 4p3

(42) Inflated (41) ,000 NR/yq 274 g 32 34p D 403 435

(43) Salaries and wages ,000 NR/yq 3,709 4,001 4,641 5,3p8 5,187 6,653 71621

(44) Increases admi cost (*1) ,000 NR/y¢g 423 q 29 35[L D 451 536

(45) Inflated (44) ,000 NR/yq 457 q 32 38D D 487 579

(46) Administrative cost ,000 NR/yq 2,739 2,95! 3,515 4,116 4410 5,857 6[365

(47) subtotal of salaries and admi cost ,000 NR/y¢g 6,444 6,960 8,196 9,584 10,496 12,010 13985

(*1) price of year 2011

4.4 others

JICA Experts recommends for increasing number of customer staff and cashier for manage
increased billing and collection works and other customer services, as well as improving cashier’s
window for improving cashier’s work process.

Also consider computerizing accounting system for more timely submit financial report to
management.
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5. Financial Plan
5.1 Revenue and expenditure

Projection of revenue and expenditure based on actual data on July 2010 to June 2011 is shown as
Table 5.1A. In this financial plan, assumes not consider financial arrangement for capital investment
with loan. The WUSC expected DWSSDO would provide full financial assistance to capital
investment in 2012, 2018, 2020 and 2023.

The WUSC respects this financial plan for framework of their budget.

Table 5.1A: Financial Plan (Projected Cash Flow Statement

D: Financial plan unit Base line 2012 2013 20|14 2015 2p16 4017 018

(48) Revenue from sales of water ,000 NR/yq 4,68 4,131 4,492 5,4‘36 8,409 8,563 9117 11,542

(49) Revenue from others ,000 NR/y¢g 1,017 1,15y 1,298 1,5136 2,343 2,898 2553 3,232

(50) Revenue from operational activity ,000 NR/yq 5,703 5,288 5,740 7,092 10,452 10,061 114670 14,773

(51) Salaries ,000 NR/yq 1,704 1,841 1,949 2,148 2,320 2,505 2[706 3176

(52) Power ,000 NR/y¢g 589 783 84p 914 987 1,066 1,151 1,492

(53) Chemicals ,000 NR/yq 7] 9 1d 1] 12 18 u 18

(54) Spare parts, maintenance and repair ,000 NR/y¢g 1,491 1,932 2,097 2,254 2434 2,629 21839 3,680

(55) Other O&M and administration ,000 NR/yq 540 642 76p 906 1,016 1,162 1,631 2114

(56) Expenditure for operational activity ,000 NR/yq 4,324 5,208 5,694 6,22 6,928 7874 8[341 10,479

(57) Cash balance of operational activities ,000 NR/y¢g 1,374 80 56 790 3423 3,586 3,329 4,p94

(58) Revenue for capital investment ,000 NR/yq 944 15,111 D D 0 0 0 35,4p2

(59) Capital expenditure ,000 NR/y¢g 772 15,111 D D D 0 0 35,4p2

(60) Revenue from financial activity ,000 NR/yq 163 q [t D D

(61) Financial cost ,000 NR/y¢g 0 0 q q q

(62) Revenue ,000 NR/y¢g 6,809 20,40p 5,790 7,0p2 10,352 10,961 11,670 50,236

(63) Expenditure ,000 NR/yq 5,10( 20,31p 5,694 6,282 6,428 7,874 8341 45,942

(64) Cash balance ,000 NR/yq 1,709 80 5 790 3423 3,586 3,329 4,p94

(65) End balance ,000 NR 2457 2,‘(537 2|593 3,383 5,806 10,393 13,722 18,016
unit 2019 202 202‘1 2022 20p3 2024 2025

(48) Revenue from sales of water ,000 NR/yg 12,20 15,306 16,091 16,878 17,665 18)452 22,817

(49) Revenue from others ,000 NR/y¢g 3,411 4,285 4,506 4,726 4,946 5,166 6)389

(50) Revenue from operational activity ,000 NR/yq 15,62( 19,590 20,597 21,604 22,611 23)618 29,206

(51) Salaries ,000 NR/ydg 3,709 4,001 4,641 5,358 5,187 6,653 7/621

(52) Power ,000 NR/yq 1,611 2,019 2,180 2,354 2,950 3,186 3/440

(53) Chemicals ,000 NR/yq 19 25 21 2 3B i 44

(54) Spare parts, maintenance and repair ,000 NR/y¢g 3,974 4,979 5377 5,807 7,275 7,857 8/486

(55) Other O&M and administration ,000 NR/yq 2,739 2,959 3,515 4,176 4510 5,857 6/365

(56) Expenditure for operational activity ,000 NR/yq 12,04 13,982 15,740 17,724 20,559 23)094 25,956

(57) Cash balance of operational activities ,000 NR/y¢g 3,571 5,608 4,857 3,880 2,052 24 3p51

(58) Revenue for capital investment ,000 NR/yg 0 27,971 35,234 0 0

(59) Capital expenditure ,000 NR/y¢ 0 27,971 35,234 0 0

(60) Revenue from financial activity ,000 NR/yq 0] 0 o, q q

(61) Financial cost ,000 NR/yg 0 0 Q q q

(62) Revenue ,000 NR/yq 15,62 47,560 20,597 21,604 57,845 23|618 29,206

(63) Expenditure ,000 NR/yq 12,04 41,95p 15,740 17,724 55,793 23094 25,956

(64) Cash balance ,000 NR/y¢ 3,571 5,608 4,857 3,880 2,052 24 3p51

(65) End balance ,000 NR 21,587 27195 32,052 3‘\6,932 37,984 38,508 41,759

Note: Including capital investment and subsidiary from DWSSDO
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Chart 5.1A: Financial Plan (Projected Cash Flow Statement)
Note: Including capital investment and subsidiary from DWSSDO

5.2 Financial resour ces arrangement

The WUSC plans to do capital investment in 2012, 2018, 2020 and 2023. Detail is already
mentioned in the part of engineering plan. The WUSC expected 100% of cost for capital investment
would be provided by WUSSDO, however, has wiliness to shoulder some portion of these capital
investment if necessary and if in that case until the WUSC still can maintain positive cash balance.

Full cost for capital investment in 2012, 2018 and 2020 may impossible, but may shoulder for
50% of these cost. 100% shoulder by WUSC for investment in 2023 may possible but needs further
consideration.

5.3 others
Further discussion and negotiation may necessary for financial resources to capital investment.
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6. Monitoring and evaluation
6.1 Targets and key performance indicators
Table 6.1A shows target and key performance indicator for monitoring progress of this business
plan.
There are 4 views for monitoring and evaluation namely,

(A) Customer Service indicator
- Coverage ratio
- Population served
- Average consumption volume per connection per month
- Number of active connection
(B) Engineering
- Production Volume
- UFW
- NRE
(C) Management Efficiency
- Number of connection per staff
(D) Financial
- Revenue from operational activity (Sales of water and other revenue)
- Expenditure for operational activity

These are not consider capital investment and financial cost
- Revenue (including subsidiary and non-operational revenue)
- Expenditure (including capital expenditure and financial cost)
- Cash Balance

Table 6.1A: Target and Key Performance Indicator

E: Target and key performance indicator Unit Base line 2012 2013 2014 2015 2016 2017 018
(A) Customer services indicator

(3) Coverage ratio % 50%)| 539 55% 57% 59%6 61p6 64% 64%
(4) Population served 0 20,000 21,638 22,958 24,278 25,598 26,918 28,238 79,558
(31) Avr. consumption per connection cm/month 12 1p 1p 12 6 16 L6 16
(29) Number of active connection 0 2,241 2,520 2,740 2,960 3,180 3400 3/620 3,840
(B) Engineering

(8) Production Volume cm/day 2,500 3,100 3,100 3,100 3,100 3/100 3,100 B,700
(9) UFW % 12% 129 12% 12% 12%6 12 13% 12%
(11) NRW % 15% 159 159 15% 15%6 15p6 19% 1%%

( C) Management Efficiency

(40) Number of staff 0 23 23 2 28 2B 23 23 b5
Number of connection per staff 0 98 11 119 120 138 148 167 154
(36) Collection efficiency % 99%) 999 99% 99% 9% 99 99% 99%
(D) Financial

(50) Revenue from operational activity ,000 NR/yq 5,70 5,288 5,790 7,022 10,452 10,061 11670 14,773
(56) Expenditure for operational activity ,000 NR/y¢g 4,324 5,208 5,694 6,282 6,828 7,874 8/341 10,479
(62) Revenue ,000 NR/yq 6,809 20,400 5,790 7,0P2 10,252 10,061 11,670 50,236
(63) Expenditure ,000 NR/yq 5,10( 20,319 5,694 6,282 6,428 7874 8|341 45,942
(64) Cash balance ,000 NR/yq 1,709 80 56 790 3,423 3,586 3,329 4,94
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E: Target and key performance indicator Unit 2019 202 2021 20%2 20p3 2024 2025
(A) Customer services indicator

(3) Coverage ratio % 65% 67% 689 69% 70% 72M6 73%
(4) Population served 30,874 32,198 33,518 34,438 36,158 37|478 38,798
(31) Avr. consumption per connection cm/month 1 1P 19 19 9 19 P1
(29) Number of active connection 0 4,06( 4,280 4,500 4,7p0 4,940 5,160 5|380
(B) Engineering

(8) Production Volume cm/day 3,70p 4,340 4,300 4,400 5,p00 5/000 5,000
(9) UFW % 12% 129 129 12% 12% 126 19%
(11) NRW % 15% 15% 159 15% 15% 1506 1%

( C) Management Efficiency

(40) Number of staff 27| 217 29 31 3L 3B 35
Number of connection per staff 15Q 159 155 152 149 156 1654
(36) Collection efficiency % 99% 99% 999 99% 9% 996 99%
(D) Financial

(50) Revenue from operational activity ,000 NR/yq 15,62( 19,590 20,597 21,604 22,611 23|618 29,206
(56) Expenditure for operational activity ,000 NR/ysg 12,044 13,98p 15,740 17,724 20,559 23|094 25,956
(62) Revenue ,000 NR/yq 15,62( 47,56D 20,597 21,604 57,845 23)618 29,206
(63) Expenditure ,000 NR/yq 12,049 41,95p 15,740 17,724 55,793 23)094 25,956
(64) Cash balance ,000 NR/yg 3,571 5,608 4,857 3,880 2,452 524 3p51

Target:

- Number of connection: should be more than this
- NRW: should be less than this

- Number of connection per staff
- Collection Efficiency: should be maintaining this efficiency

- Revenue, specially revenue from operational activity should be more than this

- Expenditure, specially expenditure for operational activity should be less than this
- Cash balance, it should be positive

Monitoring:

- Coverage
Population served
Production volume

- UFW

6.2 Monitoring and evaluation schedule

The WUSC plans to monitoring and reviewing ever year focus on these targets and indicators,
when annual budget is formulating (April-May), and update this business plan, if necessary. The

Average consumption volume per connection

WUSC respects this business plan for framework of their budget.

6.3 others

Reviewing and updating, modification of targets and indicator may necessary for further

discussion among management committee members.
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Attachment and supporting tables

(1) Actual performance 2007-2011

B: Customer service unit 2004 2007 2008 2009 20110 2011 Base lije
(28) Number of additional connection 200 372 219 P 366 250
(29) Number of active connection 1,000 1,200 1,572 1,791 1,981 2,247 21247

(29) Number of active connection

2,500

2,000

1,500
M (29) Number of active
1,000 - connection
) ]
0 = T T T T T

2006 2007 2008 2009 2010 2011

Financial performance 2007-2011 unit | 2004 200} 2008 2009 2010 2011
(43) Revenue from sales of water ,000 NR/year 1,604 2,480 3,818 4,007 4,685
(44) Revenue from others ,000 NR/year 434 79] 1,23p 1,019 1,007
(45) Operational revenue ,000 NR/year 2,034 3,271 5,110 5,106 5,102
(46) Salaries ,000 NR/year 936 1,469 1,794 682 1,7p5
(47) Power ,000 NR/year 114 337 568 488 585
(48) Chemicals ,000 NR/year 0 15 2] 4 T
(49) Spare parts, maintenance and rejpair ,000 NR/year 192 271 908 731 1,491
(50) Other O&M and administration ,000 NR/year 708 744 1,28 1,717 540
(51) Operational expenditure ,000 NR/year 1,944 2,83y 4547 3,684 4,328
(52) Cash balance of operational acty,000 NR/year 90 434 588 1,422 1,314
(53) Revenue for capital investment ,000 NR/year 2,235 ( ( 1,94D 944
(54) Capital expenditure ,000 NR/year 953 q ( 1,940 772
(55) Revenue from financial activity ,000 NR/year 11 182 14y 683 163
(56) Financial cost ,000 NR/year 0 0 0 q ¢
Revenue ,000 NR/year 4,284 3,458 5,257 7,109 6,909
Expenditure ,000 NR/year 2,901 2,83y 4,547 5,624 5,100
(57) Cash balance ,000 NR/year 1,383 614 73D 1,485 1,7p9
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8,000

7,000

6,000

5,000

4,000

3,000 -

2,000

1,000 -

2006 2007

2008

2009

2010

2011

L] Revenue

(43) Revenue from sales of water

5000

4500

4000

3500 -

3000 -

2500

2000 -

1500 -

1000 -

2006

2007 2008 2009 2010

2011

™ (43) Revenue from sales of

water

5,000

4,500

4,000

3,500

3,000

2,500

2,000

1,500

1,000

500

2006

2007

2008

2009

2010

m (50) Other O&M and

administration

M (49) Spare parts, maintenance

and repair

1 (48) Chemicals

M (47) Power

M (46) Salaries

2011

for engineering plan

A: Engineering plan uni

(2) Supporting data

Base line

2014

2019

2021

2023

2024

2025

(1) Population

40,000

424

7,235

49,240

51,330

(2) Population growth %

2.1

2.1

N
=
53
N,
N
S

1%

2.1%

52,408
L 22,400 |

2.1%

53,508
2.1%

(3) Coverage ratio %

8%

70%

72%

3%

(4) Population served

iiter

| 33518
05

36,158
| 20,198

37478

38,798

5) Consumption/capita/day
6) Water Demand

h

cm/day

3519

3,797

3,935

4,074

cm/day

4,300

5,000

5,000

5,000

7) Intake Water Volume
8) Production Volume

4,300

5,000

5,000

5,000

(9) UFW

cm/day
%

12%

12%

(10) Accounting water

2,20]

4,400

(11) NRW

cm/day
%

15%

15%

12) Possible revenue water

cm/day

2,12

4,250

4,250

4,250

(13) Facilty improvement (*1)

000 RP

(14) Preventing maintenance (*1)

(15) sub total of capital investment (*1]

13,992

(16) Inflated capital investment

35,462 0

o

34

o

(17) Inflation rate %

8f 8 g

(18) Indicator for inflation

19) Increases of power cost (*1)

000 NR]

dummy |

371

20) Inflated (19)

000 NR|

dummy |

407

21) Power and fuels for pumping

000 NR|

914

1,066

22) Increases of chemical cost (*1)

,000 NR

dummy

,019

P,180

2,354

2,950

3,186

3,440

23) Inflated (22)

,000 NR

dummy

24) Chemical for production

,000 NR

29

a1

25) Increases of spare parts, repair,

,000 NR

dummy

639

929

26) Inflated (25)

,000 NR|

dummy

687]

1,00;

26) Spare parts, repair and mainten:

27) O&M cost excluding salaries and],000 NI

ails
3179

14,979

5377

5,807

7,275

7,857

7,022

7,584

8,191

10,262

11,083

(*1) price of year 2011

Notes: Fiscal year shows year end, e.g. July 2008-June 2009 shows 2009

24
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60,000
- I I I
40’000_ ..“11
30,000 - M (1) Population
M (4) Population served
- I I I I I I I I I I I
o I I I I I I I
0
Base 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
line
Population and population served
6,000
5,000 /
4,000 /_// / —
3.000 Y. S e (6) Water Demand
/ / == (8) Production Volume
/ == (12) Possible revenue water
. /,J
1,000
0 T T T T T T T T T T T T T T !
Base 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
line

Water demand, production volume and revenue water

(3) Supporting data for customer service plan

Numberof connectrion by zone

20117 2012 2013 2014 20|15 2016 2017 4018 P019 2020 averg
Zone 1 795 844 895 945 995 1,045 1,095 1,145 14195 1,245
Zone 2 220 25( 280 310 340 370 400 430 160 490
Zone 3 408 444 485 52 545 605 5 485 25 765
Zone 4 159 18( 210 240 210 300 380 360 390 420
Zone 5 430 464 500 536 570 605 640 675 10 745
Zone 6 300 33§ 370 405 440 475 510 945 b80 615
Total 2,300 2,52 2,740 2,960 3,180 3,400 31620 3,840 #.060 4,280

25

ge
50
30
40
30
35
35
220



4500

4000

3500
3000
M Zone 6
mZone 5
2500
W Zone 4
2000 W Zone 3
M Zone 2
1500 -
mZonel
1000 -+
500 -
0 T T T T T T T T T
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
B: Customer service plan unt__|Base line 20: Jo17 bo18 [019 [2020 [ 2021 2022 2023 2024
(28) Number of additional connection dummy 27 0 220 220 0 20 220 220 220
(29) Number of active connection 2,241 252 3620 4840 1,060 l4.280 4,500 4,720 4,940 5,160
30) Average family size person/f| 6| & 6 6
(31) Avr. ion per i 12 12 12) 12 16[ 16 16 16 16 19 19) 19 19) 19 21
(32) Confirmation of (31) with (5) cm/monf 11.7 11 11] 11 142 16. 152 16.2 6.2 fis.9 18.9 18.9 18.9 18.9
(33) Minimum charge volume cm/mot 8| g k:| 9q 8 8| 8| 8| 8| 8| 8| 8| 8| 8 8|
(34) Water rate (minimum charge) [NR 80) 90 90 100) 100) 100) 100) 125] 125] 125] 125 125] 125 125] 125
(35) Water rate (commodity charge 9{NR 12 12 12) 14 14 14 14 16 16 16 16] 16 16] 16 16]
(35) Water rate (commodity charge 1§ NR 15 20
(36) Collection efficiency % 99% 99% 99% 99% 99% 99% 99% 99% 99% 99% 99% 99% 99% 99% 99%
(37) Expected monthly revenue from §,000 NR| 28 344 37h 4 647 7 760 62 1p17 1[275 341 407 1472 1538
(38) Expected annual revenue from s{,000 NR| 46 4,13] 4442 5, 8, 8, o117 11542 1p.203 5305 16091  [16878 | 17,665 | 18452

(29) Number of active connection

6,000

5,000

4,000

3,000 -

2,000 -

1,000 -

line

Base 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

M (29) Number of active connection
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(34) Water rate (minimum charge)
140
120 /
100
80
60 = (34) Water rate (minimum charge)
40
20
0 T T T T T T T T T T T T T T |
Base 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
line
Water rate improvement plan
(48) Revenue from sales of water
25,000
20,000
15,000
M (48) Revenue from sales of water
10,000
5,000
0 4
Base 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
line

(4) Supporting data for administrative plan

C: Administrative plan uni Base lne 20 203 20014 2_?_15 Z‘FG Jo17 018 019 2020 [ 2021 2022 2023 2024 2025
39) Increases of staff 2| 2 2| 2 2| 2

40) Number of staff 23 23 2 2 2] £ 3 5 7 b7 P9 31 31 33 35

41) Increasing salaries NR/staf 0] q q 23 2 0 296 3p0 0 373 03

42) Inflated (41) 000 NR|dummy 0 qd q q 2 2 o 330 346 0 403 35

43) Salaries and wages 000 NR 1,704 184] 1,949 2148 2420 2505 2[706 176 8705 Ja.001 4,641 5358 5.787 6,653 7621
44) Increases admi cost (*1) ,000 NR/year 54 ﬁ— 7 9] 349 32 A2_§ 291 35! 451 53¢

45) Inflated (44) ,000 NR]dummy 5 6 ai 9 376 352 457 0 20 0 0 7 579

46) Administrative cost ,000 NR| 54 sﬂ 76 9 1076 1162 1631 2/114 2739 959 515 ﬁﬂﬁ 4,510 |@5,357 6,365
47) subtotal of salaries and admi cos,000 NR| 2,244 2,488 2,741 3,053 3,395 3,E67 4[337 5,290 444 6,960 8156 | 9534  |10296 | 12,010 13,985
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(5) Supporting data for financial plan

D: Financial plan unit Base line 2012 [2019 |2020 2021 2022 2023
(48) Revenue from sales of water  |,000 NR| 4,689 4,13 1p,203 15,305 116,091 16,878 17,665
49) Revenue from others 000 NR] 1,019 1,15¢ 417 14,285 4,506 4,726 4,946
(50) Revenue from operational activity},000 NR| 5,704 5,28 15,620 19,590 20,597 21,604 22,611
51) Salaries 000 NR| 1,704 1,841 ,705 14,001 4,641 5,358 5,787
52) Power ,000 NR 584 78 14611 2,019 P,180 2,354 2,950
(53) Chemicals ,000 NR] 7| 9 25 p7 129 38
NR| 1,491 1,9§k 974 14,979 5377 5,807 7275
55) Other O&M and administration |,000 NR 549 64 2739 ,959 B,515 4,176 4,510
(56) Expenditure for operational activity,000 NR] 4,32 5,208 L 1p,049 3,982 15,740 17,724 20,559
57) Cash balance of operational actiy,000 NR 1,37 8 4p94 3571 ,608 #,857 3,880 2,052
58) Revenue for capital investment |,000 NR] 944 15,11 0 27,970 0 0 35|234
nditure ,000 NR] 772 151110 0 27,970 0 0 :‘ﬂ234
(60) Revenue from financial activity |,000 NR) 163
61) Financial cost ,000 NR/year
62) Revenue ,000 NR 6,809 20,40D 5,790 70p2 10,252 10961 11670 50,236 5,620 7,560 20,597 21,604 57,845
(63) Expenditure ,000 NR] 5,10 20,31p 5,694 6,22 6,428 7874 8|341 45,942 12,049 1,952 15,740 17,724 55,793
(64) Cash balance ,000 NR| 1,709 80 56 790] 3,423 3,586 3,329 4,294] 3,571 5,608 4,857 3,880 2,052] 524
(65) End balance L000 NR] 2,457] 2,537 2,593] 3,383| 6,806| 10,393 13,722 18,016 21,587 27,195 32,052 35,932 37,984 38,508
70,000
Revenue and Expenditure including capital expenditure
60,000
50,000
40,000
H (62) Revenue
30,000 M (63) Expenditure
20,000
10,000
0 -
Base 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
line

Note: Including capital investment and subsidiary from DWSSDO

(6) Supporting data for monitoring and evaluation

E: Target and key performance indicafor_Unit| Base life po12 [2013 [2014  T2015 [ 2016 [ 2017 [ 2018 [ 2019 [ 2020 | 2021 | 2022 ] 2023] 2024]
A) Customer services indicator

(3) Coverage ratio % 504 534 55¢ 57! 59 61b6 6d% 64% 6% §7% 8% 9% [70% 72%

(4) Population served 20,004 21,6? 229%8 24278 25598  26)918  2§$.238 ?.558 B0878  |32198 [33518 | 34,838 | 36158 | 37.478
31) Avr. consumption per connection|cm/mol 12 1 1 1 16 6 6 6 9 119 19 19 19

(29) Number of active connection 224 2520 2,740 2,950 3480 3400 3l620 4840 060 280 4,500 4,720 4,940 5,160
B) Engineering

gsj Production Volume cm/day 2,50} 3,1%0 3,1po 3,100 3,00 3[100 ,100 ,700 [3.700 4,300 4300 | 4300 5,000 5,000
(9) UFW % 1294 129 12_1 12_£ 124 1206 12% 12% Jf/n 12% 2% [12% 129% 12%

|(11) NRW % 15% 159 15¢ 15¢ 15§ 1506 15% 15% % 15% 5% 5% 15% 15%
C) Management Efficiency

(40) Number of staff 23 2% 2 2 g B 1 5 7 b7 |2§ 31 31 33
Number of connection per staff 98 1 11 120 138 148 167 154 50 JLSQ 155 152 159 156
(36) Collection efficiency % 99 9994 999 99 99 99pe 99% 99% %% 9% $9% 9% [99% 99%

D) Financial

(50) Revenue from operational activi],000 NR] 5,703 5,28} 5790 10pe1 11670 14773 15620 9590  [20507 [21,604 | 22611 | 23618

(56) Expenditure for operational activit}1000 NR| 4,324 5,204 5694 7874 8[341 1%,479 1p.049 3982 15740  [17.724 | 20550 | 23094
62) Revenue 000 NR| 6,809 20,40] 5790 10061 11670 236 15620 47560  [20507 | 21604 | 57,845 | 23618
63) Expenditure ,000 NR| 5,104 2031p 5694 7,874 8341 43042  1p049 1952 15740  [17.724 | 55793 | 23,004
64) Cash balance ,000 NR| 1,704 8 5 3586 3329 4po4 3571 608 857 3,880 2,052 524

28

23618
23,094

2025

73%
38,798
21
5,380

5,000
12%
15%

35
154
99%

29,206
25,956
29,206
25,956
3,251
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1. Introducing WUSC

- Estblished in 1994

- Registered 1994

- Service started 1996

- Geographical area
East —ward No. 1, 6, Dhulabari (Ninda Khola)
West- ward No. 2, 3, 5 Lulpani
North —ward No. 4 Magurmani
South —ward No.1 Dhulabari Campus
(Kharedayi)

1. Introducing WUSC

Vision: To provide pure safe, and qualitative drinking water
to people residing in the area at minimum cost and help the
nation build a healthy and civilized citizens community.

Mission: To provide pure, safe and quality drinking water.
WUSC has the mission to make it cooperating by making
appropriate policy, strategy and collecting resources for
sustainable and manageable.

Goal: To satisfy the people by providing pure, safe and
quality water in the area in sufficient quality.




1. Introducing WUSC

Objedives

- To manage, develop and sustain it by coordinating to the
concerning stakeholders

- To manage all the resources collect

- To provide safe, pure and quality water by adapting
dependable distribution, maintenance and management
system

- To conduct public hygiene and health programs based on
participation approach

- To provide maximum people by adapting governance,
policy and following the both national and international
standard as practicable.

Downtown area of Dhulabari




Office Building

Intake facility




Water treatment plant

Water treatment plant and No.1 elevated tank




No. 2 elevated tank

NO. 3 Elevated tank and WUSC office Building




Present situation

Facility Structure

Intake
(Shantinagar — 9)

¥

WTP
(Shantinagar — 1)

L

OH Tank -1
(450,000 liters)

PH Tank - 2
(450,000 liters)

600 litter in dry season
2400litter in rainy season

Implementation

(1) Short term plan (2012-2013)

1) To construct a well-facilitated office building
i) To conduct workshop/ training to enhance the skil

and efficiency of the staffs

iii) To equip the WUSC with modern technology,

computerized system and other tools
Iv) To set up a temporary cash counter
v) Conduct public health awareness program

vi) To save environment program/ campaigns like
plantation and sanitation will be conducted




Implementation

(2) Medium term plan (2013-2015)

1) Run bottled water industry along with other
income generation business to enlarge income
structure

i) Establish mutual cooperation among users

i) Start shops dealing with plumbing tools, to
provide consumers with such tools and other
related item at reasonable cost

Iv) Try to encourage the people having low income
source to connect with affordable cost

v) Run social activities with the coordination of othel
social service organization

Implementation

(3) Long term plan (2016-2025)
1) Plant other OH Tank as per requirement
i) Extend pipe line as per requirement
iii) Plant deep boring to produce more water
iv) Plan filter facility
v) Manage a vehicle to work faster and more easily
and provide the staff with transportation




2. Engineering Plan

Popudation Projection

unit Base line 2015 2020 20p
(1) Population 40,00( 43,46[7 48,227 53,90
(2) Population growth % 2.10% 2.10% 2.10% 2.100
(3) Coverage ratio % 50% 599 67% 73%0
(4) Population served 20,00( 25,598 32,198 38,79
Water Demand Projection
unit Base line 2015 2020 20p5
(5) Consumption/capita/day litter 65 9q 104 10p
(6) Water Demand cm/day 1,30 2,304 3,381 4,074
(7) Intake Water Volume cm/day 2,50 3,100 4,300 5,J00
(8) Production Volume cm/day 2,50 3,100 4,300 5,J00
(9) UFW % 12% 129 12% 12%
(10) Accounting water cm/day 2,20 2,748 3,784 4,400
(11) NRW % 15% 159 15% 15%
(12) Possible revenue water cm/day 2,12 2,635 3,665 4,250




Water demand, production volume and revenue water

2. Engineering Plan
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Facility improvement:

(1) Rehabilitation of existing facility
- 2017

- Rehabilitating WTP

(2) New facility in 2012, 2018, 2020 and 2023
- Improving intake volume by grand water

(1) New Tubewell, 2012, 2018, 2020 and 2023

ltems |Unit Unit Cost | Cost

1) Development of new well and intake 10,00(
2) Pump 600
3) pipes

3) Supervision 1,060
3) Contingency 2,332
total 13,999
Unit: Milion NR

(2) Rehabilitation of purification plant 2017

Items Unit Unit Cost | Cost

1) Facilties renovation 5.0
2) Pipeline and fitting 0.1
3) Supervising 0.5
4) Contingency 1.1
total 6.7

Unit: Milion NR




Operation cost

unit Base line 2015 2020 20p1
(21) Power and fuels for pumping ,000 NR 585 987 2,01p 3,440
(24) Chemical for production ,000 NR 7 12 25 44
(26) Spare parts, repair and maintena;e@0 NR| 1491 2434 4,979 8,486

3. Customer Service Plan — analysis of 2006-2011
Conrection — average 250 connections increasing annu

B: Customer service unit 2006 2007 2008 2009 2010 2011
(28) Number of additional connection 200 373 219 9P 366
(29) Number of active connection 1,000 1,200 1572 1,791 1,881 2,247
(29) Number of active connection
2,500
2,000
1,500 -
M (29) Number of active
1,000 connection
500
1]
2006 2007 2008 2009 2010 2011

ally
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3. Customer Service Plan — by zone
Numberof connectrion by zone
2011 201. 2013 2014 20[15 2016 2p17 2018 019 2020 avergge
Zone 1 79% 84b 895 945 995 1,045 1,095 1,145 ,195 1,245 50
Zone 2 22 250 240 310 340 370 100 430 1460 490 3
Zone 3 405 445 485 525 565 605 45 85 25 765 A
Zone 4 15 180 210 240 270 300 30 B60 390 420 3
Zone 5 43 466 500 535 570 605 40 675 710 745 33
Zone 6 30 336 310 405 440 475 10 p45 580 615 3
Total 2,300 2,52 2,740 2,950 3,180 3,400 31620 3.840 4,060 4,280 2p0
mZone 6
®Zone S
WZone 4
WZone 3
WZone 2
mZone 1
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
3. Customer Service Plan
Conrection — plan to increasing 220 annually
unit Base line 2012 2013 2014 2015 2p16 4017 po18
(28) Number of additional connection n.a. 273 22 22| 220 220 2P0 20
(29) Number of active connection 2,247 2,52 2,740 2,960 3,180 3,400 3620 ,840
unit 2019 2021 2021 2032 20p3 2024 2h25
(28) Number of additional connection 22 22 zzb 220 220 2P0 0
(29) Number of active connection 4,060 4,28 4,5d0 4,720 4,940 5,160 5[380
(29) Number of active connection
6,000
5,000
4,000
3,000 -
W (29) Number of active connection
2,000
1,000
o
Base 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
line
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Water Rate

unit Base line 2012 2013 2014 2015 2p16 4017
(34) Water rate (minimum charge) NR 80 9q 9 10§ 100 1¢0 100
(35) Water rate (commodity charge) NR 12| 19 1. 14 i i 14

unit 2019 202 2021 2022 20p3 2d24 2p25
(34) Water rate (minimum charge) NR 125 124 125 125 125 1t5 1p5
(35) Water rate (commodity charge) NR 16 16 16 1 1p lb 16

(34) Water rate (minimum charge)

140

/

. /
/_/

80
60 —(34) Water rate (minimum charge)
40
20
[:} T T T T T T T T T T T T T T 1
Base 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
line
unit Base line 20112 2013 2014 20915 2p16 4017
(48) Revenue from sales of water ,000 NR/yq 4,684 4,13]1 4,492 5,486 8,409 8,563 9117
(49) Revenue from others ,000 NR/yq 1,017 1,15? 1,248 1,586 2,243 2,898 2|553 3
unit 2019 202 2041 2022 203 2024 2b25
(48) Revenue from sales of water ,000 NR/yq 12,203 15,306 16,091 16,978 17,665 18452 21,817
(49) Revenue from others 000 NR/yq 3417 4,285 4,506 4,726 4,946 5,166 6!389
(48) Revenue from sales of water
25,000
20,000
15,000
W (48) Revenue from sales of water
10,000
5,000
o
Base 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
line




4. Administrative Plan

C: Administrative plan unit Base line 2012 2013 2004 2015 16 4017 018

(39) Increases of staff 0] q q q

(40) Number of staff 23 23 2 2. 2B B 3 5
unit 2019 202 2021 2022 20pP3 24 25

(39) Increases of staff 2| q 2 2

(40) Number of staff 27| 27 2 3 3L B 5

Training of staff

Computerized billing system
Improving cashier’s windows

Stdfing: Presently over staff, but improving and
maintaining 150 connections per staff
Recruiting manager and chief engineer

5. Financial Plan — last 5 years performance

Financial performance 2007-2011 unit | 200§ 2007 2008 2099 20010 2011
(43) Revenue from sales of water ,000 NR/year 1,604 2,48D 3,878 4,027 4,885
(44) Revenue from others ,000 NR/year 434 79 1,23p 1,079 1,007
(45) Operational revenue ,000 NR/year 2,039 3,271 5,110 5,106 5,702
(46) Salaries ,000 NR/year 934 1,469 1,754 682 1,7p5
(47) Power ,000 NR/year 114 331 568 488 585
(48) Chemicals ,000 NR/year 0] 1§ 2] [i
(49) Spare parts, maintenance and rgpair ,000 NR/year 192 271 908 731 1,491
(50) Other O&M and administration ,000 NR/year 704 744 1,28[ 1,717 540
(51) Operational expenditure ,000 NR/year 1,944 2,83 4,527 3,684 4,328
(52) Cash balance of operational actiyj,000 NR/year 90 434 58 1,422 1,314
(53) Revenue for capital investment ,000 NR/year 2,234 q 1,940 944
(54) Capital expenditure ,000 NR/year 953 q qQ 1,94p 7R
(55) Revenue from financial activity ,000 NR/year 11 187 147 6B 163
(56) Financial cost ,000 NR/year 0 0 q q d
Revenue ,000 NR/year 4,284 3,458 5,297 7,109 6,409
Expenditure ,000 NR/year 2,901 2,837 4,527 5,624 5,100
(57) Cash balance ,000 NR/year 1,383 61 73p 1,485 1,7p9
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5. Financial Plan — last 5 years performance

8,000

7,000

6,000

5,000

4,000 B Revenue

[ ] Expenditure

3,000 |

enue from sales of water
2,000 -

1,000 +

o -
2006 2007 2008 2009 2010 2011

3000
Note; including capital investment and 2500 . ) i
subsdiary from WSSDO 123) Gevenue from sl
2000 -

Drop of revenue in 2008 and 2011 comes noism -

government subsidiary in these years 1000 4

500 -

o

2006 2007 2008 2009 2010 2011

5. Financial Plan — analysis of 2007-2011

Costis rapidly increasing specially power and fuel cost
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D: Financial plan unit Base line | 2012
48) Revenue from sales of water ,000 NR/ye 4‘@ 4,13
49) Revenue from others ,000 NR/ye 1,017 1,15¢
,000 NR/ye 5,703 5,28
,000 NR/y 1,70 1.8—4E
000 NRIy 584 7&3
,000 NR/y 7]
ir 000 NRIy 149 193p
55) Other O&M and administration .000 NR/ye 54 64:
56) Expenditure for operational activity .000 NR/ye 4,32 5,204
57) Cash balance of operational activities .000 NR/ye 1,374 8
(58) Revenue for capital i ,000 NR/ye 944 15,11 4] 0 0 35,4p2
(59) Capital expenditure ,000 NR/ye 772 15,11 4] 0 0 35,4p2
Revenue from financial activity ,000 NR/ye 163
Financial cost ,000 NR/ye 0 q q
,000 NR/ye 6,80 20,40) 5,790 7,0 .2 61 11670 5p,236
,000 NR/ye 6 6,282 74 8341 45,942
Cash balance ,000 NR/ye 5! 790 3423 3329 494
End balance 1000 NR 3383 6,506 13393 1%,722 18,016
unit 2032 20p3 2024 2b2s
Revenue from sales of water 000 NR/ye 16,H78 17,665 18452 23817
Revenue from others ,000 NR/ye 476 4,946 5,166 6[389
,000 NR/ye 21,604 22,611 ZCﬂglﬂ 29,206
,000 NR/ys 5,358 5,787 6,653 7l621
,000 NR/ys 2,354 2,950 3,186 3[440
,000 NR/ye 2 % 4 44
Spare parts, maintenance and rej ,000 NR/ye 5,807 7475 7,857 8486
Other O&M and administration ,000 NR/ye 4,176 45& 5.%7 6[365
Expenditure for operational activity ,000 NR/ye 17,7[24 20,559 23)094 2%$,956
Cash balance of operational activities ,000 NRy 3,880 2,052 5§24 3p51
Revenue for capital investment ,000 NR/ye 0| 27,97 35,234 0 0
1000 NR/y o 2797 35234 0 0
Revenue from financial acti ,000 NR/ye 0| 0 qd d
Financial cost ,000 NR/ye 0| 0 qd d
1000 NR/y 15,62 47,56) 20597 216804 57845 23618 29,206
000 NR/y 12,04 41,95) 15740 17724 55793 23094 24,956
,000 NR/y 3571 S.GOE 4,%; 3,880 2,052 24 3ps1
End balance L000 NR 21,@ 27,1$5 32,052 35—,332 37/984 38,508 41,759

70,000

Revenue and Expenditure including capital expenditure

60,000

50,000

40,000

M (62) Revenue

20,000

10,000

Base 2012 2013 2014 2015 2016

line

2017 2018 2019

2020 2021

2022

2023 2024 2025

B (63) Expenditure

Revenue and expenditure including subsidiary, grant an

captal expenditure in 2012, 2018, 2020 and 2023
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6. Monitoring and evaluation schedule

E: Target and key performance indicator Unit Base line 201p @3 201 2015 20%_6 20'17 2q18
A) Customer services indicator

(3) Coverage ratio % 50% 53 559 57 59% 61b6 63% 64%

4) Population served 0| 20,00( 21,6% 22,958 24,478 25,598 26,918 28,238 49,558
(31) Avr. consumption per connection cm/month 1. 1 7] 2 6 6 6 116
29) Number of active connection 0| 224 2,52 2,740 2,950 3,180 3,400 3|620 ,840

(B) Engineering

8) Production Volume cm/da 2,50 3,140 3,10 3,100 3,100 3[100 ,100 ,700
9) UFW % 129 129 129 12% 12 12 13% 12%
(11) NRW % 15% 159 159 15¢ 15¢ 15 19% 15%

( C) Management Efficiency |

40) Number of staff 0| 2 2 2 2] 2 3 3
Number of connection per staff 0] 7 138 118 7 54
(36) Collection efficiency % 99%6 9% 9_@1% 9

&

(D) Financial
50) Revenue from operational activity .000 NRA

773

7574

56) Expenditure for operational activity 1000 NR/ 479

62) Revenue ,000 NRA 10,961 ,236
.000 NR/ye p ,942

64) Cash balance .000 NRA P94

E: Target and key performance indicator Unit 2019 202 20: 2022 20p3 1_‘;4 2025

A) Customer services indicator

(3) Coverage ratio % 65% 674 68% 69% 70 72 73%

(4) Population served 30,87 32.1% 33518 34.§38 36,158 37)478 38,798

31) Avr. consumption per connection cm/month 1 1 19 9 FQ p1

29) Number of active connection 0| 4,061 4,28 4,500 4,720 4,940 5,160 5,380

B) Engineering

8) Production Volume cm/da 3.70§ 4,300 4,300 4,300 5,000 QOOO 5,000
9) UFW % 129 129 129 12% 12 1206 12%
(11) NRW % 15% 159 159 15¢ 15¢ 15} 15%
C) Management Efficiency
40) Number of staff 21| 21 2 3! 3| 5
Number of connection per staff 150 15! 15§ 1 139 156 154
36) Coleection efficiency % 99% 999 999 99 99 9 99%
(D) Financial | |
50) Revenue from operational activity ,000 NR/ye 15,62 X X 104 22,611 23(618 ,206

2
56) Expenditure for operational activity .000 NRA 12,04 . 3 24 20,559 23{094 25,956
62) Revenue ,000 NRA 15,62 ! 4 57,845 231618 29,206
.000 NRA 12,04 S 15,740 17,724 55,793 23]094 25,956
64) Cash balance .000 NRI/ye 3,571] X 4,857 3,880 2,052 24 3251

Target:

Number of connection: should be more than this
NRW: should be less than this

Number of connection per staff 150

Collection Efficiency: should be maintaining this

efficiency

- Revenue, specially revenue from operational
activity should be more than this

- Expenditure, specially expenditure for operational
activity should be less than this

- Cash balance, it should be positive

18



- Review every year when budgeting
- Update if necessary

7. Q&A
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CONCEPT AND OBIJECTIVE
OF BUSINESS PLAN

MANAGEMENT MODEL OF WUSC

|deal state of WUSC

To provide safe water affordably in stable manner to
maximum people in their jurisdiction with reasonable
cost

2013/9/2



IDEAL STATUS

Ideal status is explained with Mission
and Vision

Mission is what WUSC must do like to
provide safe water to maximum people

in @ reasonable price and stable
manner

Vision is what WUSC want to be in the
future for e.g. be the best service
provider in NEPAL by 20 years.

For realizing this status, WUSC must
set target step by step

For e.g.: provide safe water to 75%
people in jurisdiction after 10 years

The means for achieving this ideal
status is

BUSINESS PLAN

2013/9/2



(1) WUSC management model

Ideal status
of WUSC

Target setting

a2

Consider ideal status of WUSC that
can achievable and contributing to
development of local society and
improvement of people's life standard

Determine ideal status, called
target setting considering national
policy and WUSC'’s management

environment

Business Plan

| |

Consider facility capacity,
organizational capability
and financial capability

! for achieve targets

Budget

Annual plan

Project(s)

Business plan decide framework of budget, annual plan, project

and special tasks

FOR REALIZING THIS IDEAL

STATUS

It may necessary to enhancing 3 capabilities

with plan
) Management
Capacity of of
Facility WUSC

- Sufficient facility
maintenance

- Keep capital
investment for
sufficiently

enhancing Capac't-yTraining/job process standardization

- Recruiting right staff and assign to right "esources

of facility

7~

Financial
Capability

Operational Capability

position

- Right water rate

- Improving/maint

up

ng management
efficiency
- Sufficient financig

arrangement

2013/9/2



CONCEPT OF

BUSINESS

PLAN

Technica plan

JL

v

Commercia plan

s 4

BUISNESS R
PLAN -
CONCEPT Targets
Targets >
- Production
- Revenue
- NRW Targets
etc.

Administrative plan

. 2

Financia plan

Not feasible

feasibilit
study

Population project
Water demand projection
Facility improvement plan

Number of connection
Water rate
Revenue projection

Number of staff
Management efficiency

Revenue and expenditure
Arrangement of financial
resources

Business plan

Budget framework

Budget

Project

Action plan

Monitoring and
Evaluation

2013/9/2



TECHNICAL PLAN

Main aim of technical plan to know whether
existing facility meet the water demand or not
If not we suggest them for facility
improvement (for eg:construction of new bore
well, installation of generator),here we can
help WUSC to make cost estimation

This information should be shown in business
plan

The capital cost and O and M cost are also
shown in the plan

PROCEDURE TO
FORMULATE
BUSINESS PLAN

2013/9/2



TECHNICAL PLAN

(1) Technical planning

1) Projection of population:

= BP*(1+PG)

BP: baseline population, normally VDC data, census
PG: population growth rate, VDC data, census

A: Engineering plan uit  |Baseline 2013 2014 2015 2016
(1) Population 140000  14700] 15435 16207 17017
(2) Population growth % 50% 50% 50% 50% 50%

TECHNICAL PLAN(SOME INFORMATION)

We should collect the population data

from past 5 years /10 years to know
the trend of population growth rate.

This information may be collected from
VDC(village development committee)

2013/9/2



TECHNICAL PLAN

(1) Technical planning
2) Coverage ratio and population served:
PS = PoP*SC

PS. population served

PpP: popul ation

SC: Service coverage, decide based on policy
A: Engineering plan unit Base line 2013 2014 2015 2016
(1) Population 14,000 14,700 15435 16,207 17,017
(2) Population growth % 5.0% 5.0% 5.0% 5.0% 5.0%
(3) Coverage ratio % 60% 60% 61% 62% 63%
(4) Population served 8,400| 8320 9415] 10,048 10,721
- domestic customer 8,400 8,820 9415 10,048 10,721
- non domestci customer 0] 0 0] 0 0]

TECHNICAL PLAN(SOME INFORMATION)

Service coverage ratio depends upon political
condition

Better to determine for first five years(mid
term) ,then ten years(long term) ,15
years(far long term) then adjust to annual
base ,e.g if present is 60%,set mid term
target as 65% and long term as 70% and far
long term as 75%

2013/9/2



TECHNICAL PLAN

PRESENT POPULATION SERVED=NUMBER OF
ACTIVE CONNECTION*ANHM

ANHM=AVERAGE NUMBER OF HOUSE MEMBER,VDC CAN PROVIDE
THIS INFORMATION

000000

2013/9/2



(1) Technical planning

3) Water demand:

=PS*C

PS. population served

C: Consumption, normally consumption per capita per
day, decide by policy
60 I/d/cis minimum, and standard is 105 |/d/c

A: Engineering plan

unit

Base line

2013

2014

(2) Population

14,000

14,700

15435

(2) Population growth

%

5.0%

5.0%

5.0%

(3) Coverage ratio

%

60%

60%

61%

(4) Population served

8,400

8,820

9,415

- domestic customer

8,400

8,820

9415

- non domestci customer

0

(5) Consumption/capita/day

litter

67,

- domestic customer

67

- non domestci customer

0

(6) Water Demand

cnm/day

631

- domestic customer

631

- non domestci customer

oEI8clalals

o|818lslgl8lo

0

TECHNICAL PLAN(SOME INFORMATIONO

65 LPCD IS MINIMUM FOR SUSTAINING HUMAN
LIFE

IN STANDARD,105 LPCD IS TARGET FOR
DEVELOPING COUNTRY

TECHNICAL PLAN AIMS TO INCREASE THE
CONSUMPTION e.qg:if present water consumption
per day per capita is 65 litre, they decide to make
69 after 5 years by annually increasing by 1 litre
and this is shown in this plan

WATER DEMAND CONSISTS OF DOMESTIC AND
NON-DOMESTIC CONSUMER;NON DOMESTIC
LIKE HOTELS,INDUSTRIES ETC

2013/9/2



SOME OF THE EXAMPLES OF NON
DOMESTIC CONSUMER

In case of salakpur, WUSC provide
water for animals such as :

30 litre/day/cow, 15 litre/day/goat and
sheep and 5 litre/day/chicken

In chandragadhi,WUSC provide water
to hospitals,schools etc

(1) Technical planning

4) Consider capacity of facility and water demand

- If capacity would be less than demand, need
enhancement

FC = Prd* (1-NRW)
FC: Capacity of facility for provide water
Prd: Production volume

NRW: Non Revenue Water

FC is more than water demand or not?

2013/9/2
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2013/9/2

A: Engineering plan unit Base line 2013 2014} 2015 2016
(1) Population 14,000 14,700 15435 16,207| 17,017|
(2) Population growth % 5.0% 5.0% 5.0% 5.0% 5.0%
(3) Coverage ratio % 60% 60% 61%) 62%) 63%
(4) Population served 8,400 83820 9,415 10,048 10,721
- domestic customer 8,400 83820 9,415 10,048 10,721
- non domestci customer 0 0 0] 0) 0
(5) Consumption/capita/day litter 65 66) 67 68 69
- domestic customer 65) 66 67| 68 69
- non domestci customer 0 0 0] 0] 0
(6) Water Demand cm/day 546 582] 631 683 740
- domestic customer 546 582 631 683 740
- non domestci customer 0 0 0] 0] 0
(7) Intake Water Volume cm/day 623 623 1,323 1,323 1,323
(8) Production Volume cm/day 623 623 1,323 1,323 1,323
(9) UFW % 5% 5% 5% 5% 5%
(20) Accounting water cm/day 592 592 1,257 1,257, 1,257
(11) NRW % 6% 6% 6% 6% 6%
(12) Possible revenue water cm/day 586 586 1,244 1,244 1,244
(13) Facility improvement (*1) ,000 RP 3,700 725
(14) Preventing maintenance (* 1) ,000 RP 2,000
(15) sub total of capital investment (*1) |,000 RP 0 0 3,700] 2,725 0
2,500
2,000
/ = (6) Water Demand
1,500
/ == (8) Production Volume
(12) Possible revenue water
1,000
= Water demand from commercial
view by (29) & (31)
500
0 T T T T T |

T T T T T T T T T T
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
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TECHNICAL PLAN(SOME INFORMATION)

The water demand might be scarcity at some year,in
that period may advise on facility improvement such
as: construction of new bore well, new submersible
pump, generetor,pipeline extension etc.

The cost estimation of these capital cost should be
mentioned on the plan(WUSC Usually donot have
knowledge of cost estimation, so we can advise
them)

In this year, require huge investment called capital
cost ,WUSC have to arrange financial resources from
DO OR DWSS

(1) Technical planning
5) Cost estimation of facility improvement

(1) Facility improvement of 2014

Items Quantity  [Unit Cost |[Cost

1) Drilling of new well 1] 2,000 2,000
2) submersible pump 1 400 400
3) Booster pump 1] 300 300
4) Graund reservor 1] 1,000 1,000
5) transmission line 4,000 0.28 1,120
6) pipe fitting (20%) 224
7) Contingency (25%) 1,261
total 3,700
8) 50% cost share 1,850
Unit: ,000 NR

Cost may necessary for reviewed and updated

2013/9/2
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TECHNICAL PLAN(SOME INFORMATION)

Usually large scale rehabilitation and
maintenance is done in every 10 years.

The Life of submersible pump and
generator is generally 10 years

For facility rehabilitation and
maintenance require large cost and it
should be located on technical plan

(1) Technical planning

6) O&M cost

-1f facility isimproved, O& M cost
would be changed, more power and fuel
for pumping cost, more chemical, and
may need more pump oper ator

2013/9/2
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2013/9/2

A: Engineering plan unit Base line 2013 2014 2015 2016
(1) Population 14,000 14,700| 15/435| 16,207| 17,017|
(2) Population growth % 5.0% 5.0%) 5.0%) 5.0%) 5.0%)
(3) Coverage ratio % 60% 60% 61% 62%) 63%)
(4) Population served 8,400] 8,820 9415  10048] 10721
- domestic customer 8,400 8,820| 9,415 10,048 10,721}
- non domestci customer 0) 0] 0 0 [
(5) Consumptiorvcapita/day litter 65 66| 67 68 69
- domestic customer S_SL 66| 67| 68| 69
- non domestci customer 0| 0l 0l 0l q
(6) Water Demand cnday 546 582 631 683 740
- domestic customer 546 582 631 Gd 740
- non domestci customer 0| 0 0l 0| 0l
(7) Intake Water Volume cnvday 623 623 1,32%[ Laz%[ 1,323
(8) Production V olume cnvday 623 623 1,323 1,323 1,323
(9 UFW % 5% 5%)| 5%)| 5%) 5%)
(10) Accounting water cnvday 592 592| 1,257| 1,257| 1,257|
(11) NRW % 6% 6%)| 6% 6% 6%
(12) Possible revenue water cnmv/day 586 586 1,244 1,244 1,244
(13) Facility improvement (*1) 1000 RP 3,700] 725]
(14) Preventing maintenance (*1) ,000 RP 2,000]
(15) sub total of capital investment (*1) [,000 RP 0| 0 3,700) 2,725 o
16) Inflated capital investment 000 RP 0 4,079 3,155 [V
(17) Inflation rate % 5% 5% 5% 5% 5%
(18) Indicator for inflation 0| 1 2] 3 4
(29) Increases of power cost (*1) ,000 NR/|dummy 400|
(20) Inflated (19) 1000 NR/[dummy a1 0
(21) Power and fuels for pumping ,000 NR/] 732 769| 1,2@ 1,310 1,376
(22) Increases of chemical cost (*1) ,000 NR/|dummy 0l [y
() Inflated (22) ,000 NR/|dummy 0 0f
(24) Chemical for production 1000 NRY/] 0| 0 0 0 0|
(25) Increases of spare parts, repair, mair|,000 NR/|dummy 30|
(26) Inflated (25) 1000 NR//dummy 3 0
(26) Spare parts, repair and maintenance |,000 NR/] 68 71 106 112| 117,
(27) O&M cost excluding salaries and adi,000 NR/] 800) 840, 1,355] 1422| 1493

COMMERCIAL
PLAN

14



(2) Non-technical planning
1) Number of connection
- Up to capacity of facility, it could possibleto

INncreasing
B: Customer service plan unit Base line 2013 2014 2015 2016
(28) Number of additional connection dummy 100 100 100 100
(29) Number of active connection 1,189 1,289 1,389 1,489 1,589

COMMERCIAL PLAN(SOME
INFORMATION)

We need to know the trend of
increment of connection from past 5
years data

B: Customer service plan nit 2007 2009 2009 2010 2011 2012pasdine
28) Number of additional connection Q 350 247 240 247 119
29) Number of active connection 350 590 830 1,070 1,189 1,189

2013/9/2
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2,500
2,000

/ e (6) Water Demand
1,500

// = (8) Production Volume
A J ‘L
/ (12) Possible revenue wa
1,000
= Water demand from commercipl

view by (29) & (31)

500
0 T T T T T T T T T T T T T T T ]
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
Water demand based on number of connection
(29) Number of active connection

3,000

2,500

2,000

1,500

1,000

500

M (29) Number of active connection

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

2013/9/2
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COMMERCIAL PLAN(CUSTOMER SERVICE
PLAN)

Commercial plan mainly focus on
additional connection and water rate
and based on this revenue from sales
of water is calculated

This information is very important for
financial plan

Design of water rate is link with
financial plan

(2) Non-technical planning

2) Water rate and revenue from sales of water
- Minimum charge coves fixed cost

- Commodity charge coversflexible cost

- Cost including depreciation

RevS = ((Min + Com* (Con-10))*NoC)* ColE* 12
months

RevS: Revenue from sales of water

Min: Minimum charge

Com: Commaodity charge

Con: average monthly consumption volume per connection
NoC: Number of connection

ColE: Collection efficiency

2013/9/2
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COMMERCIAL PLAN(SOME
INFORMATION)

» Water rate is decided by minimum and
commodity charge

» Example: Jhapa adapts 8 cubic meter
and Morang adapts 10 cubic meter as
minimum charge

Al: adjustment for inflation and increases of cost in future

- Using 3 years average O&M cost for target to be recover and
setting water rate to 3 years (e.g.)

3 years average

»I

2013/9/2
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COMMERCIAL PLAN(SOME
INFORMATION)

While setting water rate, avoid fluctuation in
water rate

e.g. If the O and M cost is increasing every 3
years continuosly,then set the water rate
average of 3 years and increasing every 2 years

Rapid increase in water rate might leads to the
user complaint and negative impression about
WUSC

Water rate setting should maintain positive cash
balance at the end, if not change the water rate

COMMERCIAL PLAN(SOME
INFORMATION)

Water rate should be set and increased such
that revenue from sales of water cover O and
M cost

But for large capital investment revenue
from sales of water might not be enough, in
that case they contribute 10% and for
90%,they can take grant from
DWSS/DO/VDC

This grant cost should be also located on
business plan

2013/9/2

19



AS: adjustment for avoid rapid fraction of water rate

- Smoothing and avoid rapid increases, ideally increasing stable
ratio, e.g. 3% by every two years

COMMERCIAL PLAN

B: Customer service plan it E:::e 2019 2014 2015 2016 2017 2014 201 2020 2021 2022
(28) Number of additional connection ﬁ"‘ym 100 100 104 100 10d 1o 104 1o0d 1od 10d
29) Number of active connection pood 2100 220 230d 240d 2500 2604 270d 28d 290 300
p——m— -
(30) Average family size pasnfl g 5 5§ § § 5 g § § § 5
family
(31) Avr. consumption per connection frr]"’ mon gy 12 19 12 12 13 13 1d 14 14 14
(32) Confirmation of (31) with (5) MO 99 12 12 13 13 14 14 14 1§ 15 14
(33) Minimum charge volume h"""”'“ 10 19 19 19 1 19 1d 1d 1d 19 1d
34) Water rate (minimum charge NR 109 10od 10q 11d 110 12 12 14 14 16q 16d
g
g) Water rate (commodity charge 10- |\ o 12 14 12 14 14 18 14 14 14 20 2d
(35) Water rate (commodity charge 21\ o 4 14 14 2 20 24 24 29 24 3 37
36) Collection efficien b 98%| 98%| 98%| 98%| 98%| 98%| 98%| 98%| 98%| 98v%| 98%
cy
1000
g?vzm“’ onthly revenue fromsdles |\ oy o0l oo 255 267 311 325 412 424 514 58 e8] 706
th
(38) Expected annual revenue from salesof 000 1 o3y 5067 3004 3733 3805 4939 5137 6160 698] 8185 8467
ater INR/year
(z‘g')at; (d;’l)a”dfmm commercial viewby v | 733 sad  ssd o0  9sq 1089 1127 117 1,307 135 1400

2013/9/2
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ADMINISTRATIVE
PLAN

ADMINISTRATIVE PLAN

Focus on number of staff considering
labor efficiency and maintaining quality
of services

If staff is shortage, quality is drop, if
over staffed, effect management
efficiency

2013/9/2
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ADMINISTRATIVE PLAN

Non-technical planning
4) Staffing
- Based on requirement for facility operation

- Based on job flow standardization (including
computerization)

- Based on organizationa standardization
- Based on labor efficiency

- not makes over loading to staff, for maintaining
quality of work

- not too much staff
- 120 to 200 connections per staff

ADMINSTRATIVE PLAN

First decide how many number of technical staff(pump
operator,pIumber,en?ineer) is required depending on
facility but in case of WUSC of NEPAL engineer is not yet
recruited.

Decide how many number of customer service
clerk(meter reader, plumber for connection, cashier) is
required and also determine administrative clerk(store
keeper,security,gardener etc)

It may be recommendable to control the staff to obtain
the labor efficiency such as per staff connection
should be between 120 and 200,if per
staff number of connection is less than
120,it may be overstaff or exceeds 200

might be staff shortage

2013/9/2
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Functions and functional capability

- Business planning

Management - Monitoring operation and
performances
Administrative Commercial Technical

- Administrative planning
- Control staff

- Control asset

- Control expenses

- Commercial planning
- Provide service
- Collecting money for

service and products

- Engineering planning

- Constructing facility

- Operating and maintaining

facility

s e Standard Organization
*** then hire Board of director Structurefor small to medium
e lastly hire | water supply system staff 5-20
General Managger

Chief I = ] e

Administrativ Chief Commercial Chief O&M

e Division Division Division

Billing and Pump
| Bookk r N . B
ookkeepe posting clerk operator
-{ casher —{ Bill collector —{ Plumber
Property — z
| custodian/sto | Meter reader —| Utility man

ck kccpc1 oen .
| Administrativ || Customer
e Clerk service clerk

2013/9/2

23



AMINISTRATIVE PLAN(SOME
INFORMATION)

Similarly this plan included inflated
salaries and inflated administrative cost

Increasing salaries can be also include
in this plan, it is basically decided when
number of staff is increased

C: Administrative plan |unit Il?r?se 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

(39) Increases of staff q 1 1

(40) Number of staff 13 13 13 13 13 13 13 13 14 14 15

(41) Increasing salaries NR/staff q q q a a a a 216 a 239
,000 dumm

(42) Inflated (41) NRiyear ly g d ¢ 0 0 0 0 227 o 251

,000

(43) Salaries and wages NRlyear

2,000 2,100 2,205 2,315 2,431 2,553 2,680 2,814 3,182 3,341 3,759

(44) Increases admi cost,000 20 23 27 3] 3§ 41 47 55 63 73

(1) NR/year

(45) Inflated (44) i\?g/)year S”mm 21 24 28 32 31 43 50 58 671 77

46) Administrative cost/o00 200 23] 267 304 356 411 475 548 633 732 845
NR/year

(47) subtotal of salaries ,000

land admi cost NRlyear 2,200 2,331 2,472 2,623 2,787 2,964 3,155 3,363 3,816 4,073 4,604

L Connections per

of [#/Staff 154 162 169 177 185 192 200 208 200 207 20Q

2013/9/2
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FINANCIAL
PLAN

Non-technical planning
5) Financial plan
- Expenditure:

- Capital investment (facility improvement)

- Operation and maintenance cost (salaries, power and
fuel of pumping, chemical for purification, spare
parts, repair and maintenance and office
management cost)

- Financial cost, if any

- Revenue

- Sales of water and other operational revenue

- grant, subsidiary

- loan disbursement

2013/9/2
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D: Financial plan unit Base line 2013 2014} 2015 2016 2017
(48) Revenue from sales of water ,000 NR/| 1,851 2,228 2,450 3,250 3,536 4,251
- domestic customer 1,851 2,228 2450 3,250 3,536 4,251
- non domestci customer

(49) Revenue from others ,000 NR/| 579 668 735 975 1,061 1,275
(50) Revenue from operational activity  [,000 NR/] 2,430 2,897 3,185 4,225 4,596 5,526
(51) Salaries L000 NR, 733 1,968 2,361 2479 2,929 3,075
(52) Power L000 NR, 732 769 1,248 1,310 1,376 1,445
(53) Chemicals 000 NR/| 0 0 0 0 0 0
(54) Spare parts, maintenance and repair [,000 NR 68 71 106 112 117 123
(55) Other O&M and administration J000 NR, 682} 193 223 257] 297] 343
(56) Expenditure for operational activity [,000 NR/] 2,215 3,001 3,938 4,159 4,719 4,986
(57) Cash balance of operational activitieg 000 NR/] 215 -104] -753 66) -123] 540)
(58) Revenue for capital investment 000 NR/| 188] 0 2,040 2,839 0 0
(59) Capital expenditure 000 NR/| 0 0 4,079 3155 0 0
(60) Revenue from financial activity ,000 NR/j 140

(61) Financial cost 000 NR/| 9

(62) Revenue 000 NR/| 2,758 2,897 5,225 7,064 4,596 5,526
(63) Expenditure 000 NR/| 2,224 3,001 8,013 7313 4,719 4,986
(64) Cash balance ,000 NR 534 -104] -2,793 -249 -123 540
(65) End balance ,000 NR 3,286 3,182 389 140 17 557
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Revenue and Expenditure including capital expenditure
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Non-technical planning

6) Financial resources arrangement
- Grant (in many case)

- Zero interest loan

- Low interest loan

- Deposit

- Share hold among members
50% vs. 50% in Shalakpur WUSC
60% vs. 40% in Urlabari WUSC
after 3 years of construction project accomplished,
share 50% of the profit with share holder and
WUSC

FINANCIAL PLAN(SOME INFORMATION)

Financial plan mainly focus on revenue and
expenditure, revenue of sales of water but it
may not be sufficient mainly during capital
investment, so in this case may required
grant or loan

If WUSC take loan, financial cost is emerged
and should be included in financial plan

End balance may better keep at least 3-5%
positive against revenue from sales of water
(this is cash on hand for emergency)

2013/9/2
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FINANCIAL PLAN(SOME INFORMATION)

Expenditure is escalating with inflation
rate (though adjust when in capital
investment and when increasing number
of staff)

- 10% equity contribution is required as
minimum condition for grant from DWSS

-10% grant may expected as construction
when WUSC try to construct by
themselves

FINANCIAL PLAN

Financial feasibility is checked with end
balance, if not feasible re check the
technical plan and commercial plan

Change the scope of activities such as:
postponed of pipeline extension of
pipeline for certain year etc

Postponed the facility improvement plan
change the scope of capital investment

Increase water rate

2013/9/2
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After financial plan becomes feasible,
compile all the data and BUSINESS PLAN is
prepared

BUSINESS PLAN is implemented in terms of
budget framework, project etc

Business plan should be reviewed such that
it is implemented in right truck or not, it can
be done through MONITORING AND
EVALUATION

THANK YOU

2013/9/2
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1. Objectives

Objectives of this draft guideline are simply two, 1) introduce basic knowledge and technigque on
M&E: monitoring and evaluation to staff of DWSS and staff working for WUSC, and 2) encourage
to do M&E by themselves.

This draft guideline stands on, or assumes as:
- WUSC has wiliness to implementing WUSC management model
- For implementing, WUSC prepare business plan determined on the WUSC management model
- For realize WUSC’s ideal status, WUSC implementing their business plan

For WUSC management model and supporting system, another draft guideline “Draft Guideline
for WUSC management model and Support Model” was developed in August 2012. This draft
guideline on M&E is based on that draft guideline and supporting chapter on M&E. In this term, this
draft guideline is supporting document or supporting draft guideline. The title of this draft guideline
is somehow so long and reader may feel strange. It is not simply “draft Guideline for Monitoring and
Evaluating Business Plan”, but added “Business plan for Implementing WUSC Management Model”.
Therefore, business model aims to implement WUSC management model. Business model is tool or
vehicles for realizing ideal status of WUSC mentioned in the WUSC management model.

Again, M&E mention in this draft guideline is designed for WUSC management model and
business model for implementing WUSC model. If no need to stand on WUSC management model,
M&E introduced in this draft guideline may no need to be same. Actually, there are so many
different concepts of M&E for different type and different objective business plans.

Added more, standardizing movement of KPI: Key Performance Indicators is proposed by group
of Japanese and the World Bank. But they have different evaluation concept with this draft guideline.
Author request to reader for understand what is different on objectives. Objectives of M&E
introduced in this draft guideline are simply assist and accelerating implementation of WUSC
management model.

For convenience to reader, this draft guideline, first briefly explains about WUSC management
model and business plan realizing WUSC management model.



2. WUSC management model

WUSC management model aims to realize ideal status of WUSC, when WUSC provides safe
water affordably in stable manner, to maximum people in their jurisdiction with reasonable cost.
This status can be translating and explain with several key performance indicator such as service
coverage ratio become 100% for provide water to maximum people in their jurisdiction, or water
sampling test meet 100% with national water quality standard as provide safe water, or minimum
charge is less than 3% for average house income of low income group as reasonable cost.

For realizing this ideal status, WUSC must strengthening three capabilities and maintaining
sufficient level, as 1) capacity of facility, 2) financial capability and 3) operational capability.

M t
Capacity of anag: men Financial
Facility WUSC Capability

- Right wat t t
- Sufficient facility ﬁ ight water rate set up

. - Improving/maintaining
) Kmea;ntceana.?cle management efficiency
heep capita Operational Capability - Sufficient financial
nvestment for resources arrangement
sufficiently
enhancing capacity - Training/job process standardization
of facility - Recruiting right staff and assign to right position

Fig-2.1: MWSC management model

(1) Capacity of facility

Capacity of WUSC’s facility is required for cover water demand and this may realized with
sufficient facility maintenance and sufficiently enhancing capacity of facility for always meet with
water demand. Water demand may increase by growth of population and people’s request to
improving life standard. And improving facility, it required capital investment.

(2) Financial capability

For maintaining facility, operating facility and adjusting capacity of facility for meet growth of
water demand, WUSC should maintain sound financial capability. This is simply mentioned
maintaining positive cash balance. Since main revenue source is sales of water and services, WUSC
may need to maintain sufficient level of water rate and ensure revenue for sales of water and services
are in sufficient level. But sometimes capital investment for improving facility requires huge
financial resources and may need financial resources arrangement including arrangement of loan,
grant or subsidiary.

(3) Operational capability
WUSC also should maintaining organizational capability and personal capability for ensure to
maintaining and operate facility and office management to maintaining sufficient level of user



services. For maintaining organizational capability on sufficient facility operation and business
operation, recruiting right staff, maintaining skill development in human resources management side,
and standardizing job process based on manual, guideline, and SOP: Standard Operation Procedure
for maintain quality of work.

(4) Implementing WUSC management model
For implementing WUSC management model, this draft guideline encourages to do following
steps:

1) Target setting

2) Business planning

3) Implementing

and

4) Job standardization and skill development with training based on SOP

In another word, prepare business plan and implementing, and realizing target is one of way to
implementing WUSC management model. Of course, first organizational capability strengthening
and then shifting planning may possible.

Regarding strengthening organizational capability strengthening, WUSC management model
prepares so many SOPs, guidelines and manuals. WUSC can utilize these effectively.



3. Business Planning

Business plan mentioned in this draft guideline mean business plan formed for implementing
WUSC management model. There is many different type of business plan. Normal business plan for
private and profit oriented organization starts marketing and commercial plan, that is different style
with this business plan mentioned in this draft guideline. Also, if objective is different, focus point
and style is different. Business plan requested from lending agencies may more focus on financial
plan and consider how WUSC can maintain sound financial management and could keep repayment
to loan. But financial plan in this business plan is very simplified and not much consider income
statement view and balance sheet view, but only concern WUSC can keep maintain sufficient level
of cash balance.

- Monitoring and Take
Implementation
P (Do) ———>| Evaluation == Necessary
(Check) Action

1

Fig-3.1: Business planning cycle

Also reader must mind as business planning mean business planning cycle, and not only mean
make plan. Plan should be implemented. So, normally, first prepare plan, and then implementing and
time to time, doing monitoring and evaluation, and take necessary action for keep implementation on
right truck to achieve objectives of the plan. This planning cycle is called PDCA cycle, P stand on
planning, D: do and means implementing, C: check means M&E, and A means action, take
necessary action.

This chapter focus on first step, P: prepare plan.

Show process of prepare business plan in figure 3.2. Business plan starts from technical plan, then
shifting to commercial plan, administrative plan and lastly financial plan for confirm financial
feasibility. If technical plan and commercial plan are financially infeasible, planner must go back and
re-planning until meet financial demand on feasibility.

(1) Technical plan

Technical plan mainly focus on capacity of facility meets water demand. However, if capacity of
facility is same, under growth of population and increasing consumption, on some time, water
shortage is emerged, or capacity of facility does not meet with water demand. So, calculate water
demand and check capacity of facility, and if necessary, enhancing capacity for always capacity
meets with demand.

From this technical plan, following data are prepared and hand over to other plans:

- Population
- Service Coverage
- Population served
- Consumption per day per capita
- Facility improvement plan and capital cost
- Facility operation and maintenance cost
(power/fuel for pumping, chemical for purification, spare parts, repair and maintenance cost)
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Fig-3.2: process to prepare business plan

(2) Commercial plan

Commercial plan mainly focus on how to provide good service to user, and also consider revenue
collection for provide safe water and good services. Since WUSC is non profitable organization,
however, minimum profitability is necessary to keep maintaining water supply and services to user.
Otherwise, bankrupt makes stop to provide safe water and good services. For this purpose,
commercial plan design number of connection, sufficient level of water rate, and project revenue
from sales of water, and keep monitoring water consumption by user.

From this commercial plan, following data are prepared and hand over to other plans:

- Number of additional connection

- Number of connection

- Average consumption per connection

- Water rate

- Collection Efficiency

- Revenue from sales of water and services

(3) Administrative plan

Administrative plan design and ensure management efficiency while keep maintaining quality of
work. For this purpose, administrative plan design staffing and project salaries and administrative
cost.

From this administrative plan, following data are prepared and hand over to other plans:

- Number of staff

- Salaries and wages

- Office management cost



- Labor efficiency

(4) Financial plan and financial feasibility

Financial plan may simply project expected revenue and expected expenditure and check balanced
or unbalanced. Balanced means expected revenue is more than expected expenditure and called
positive cash balance. However, if visa versa, expected revenue is shortage and makes negative cash
balance, WUSC cannot maintain sound operation. Maintaining positive cash balance called
financially feasible. However, sometimes when capital investment for facility improvement or
extension of pipeline network cause negative cash balance. If this situation emerged, some financial
resources arrangement including get grant or subsidiary for cover shortage of cash may necessary. If
financial resources arrangement is not work, change scope of technical plan until not emerge
negative cash balance.

From this financial plan, following data are prepared:

- Revenue
- Expenditure
- Financial resources arrangement plan

(5) Completion of business plan

When financially feasible technical plan, commercial plan (as well as administrative plan) are ready,
and supporting by financial plan (including financial arrangement plan), these plans are compiled as
report type business plan and sometimes also prepare presentation type format.

Business plan is implemented as budget/budget control, construction project and annual activities.

Typical table of contents of business plan is:
1) executive summary
2) Mission, vision and core value, objectives
3) review of previous year’s plan
analysis (performance vs. target/budget)
issues and problem/management environment
4) business strategy/implementation strategy
5) technical plan (population, service coverage, water demand, facility improvement plan and capital
cost, technical activities, etc.)
6) customer service plan (connection, water rate, revenue from sales of water and services,
commercial activities, etc.)
7) administrative plan (staffing, management efficiency, administrative activities, etc.)
8) financial plan (revenue and expenditure, financial resources arrangement)
9) M&E plan
10) appendix/attachment

(6) Period and M&E

Business plan normally covers 10 to 15 years, and set target or mile stone of future 5 years called
medium term targets, and future 10 years called long term targets.

For convenient of M&E, mainly for monitoring, some data of targets are prepared from business
plan.



4. Monitoring and Evaluation

M&E: Monitoring and Evaluation introduced in this draft guideline aims to watch and gives
necessary information for implementation of business plan on right truck. Or, in other word, M&E
aims for implanting WUSC model on right truck. If not stand on this concept, style and procedure
of M&E may different, or indicators selected would be different. There is no reason to adapt this
concept of M&E to other concept business plan and WUSC management model.

Also in this chapter, author introduce sample format for M&E, but this is just sample. Reader can
and should modify based on target business plan and target core management issues. Sample format
is very simplified and also selected indicators are limited. For example, if management issue is more
on loan and how to repay, reader should enrich financial indicator and more focus on M&E to
financial aspects as well as sufficiency of water tariff level and management efficiency. In that case,
may be change style of financial plan to prepare also projected income statement, projected balance
sheet. Business plan in this draft guideline also be too much simplified.

. Take
. Implementation
Planning > p(Do) Necessary
Action

T 1

Fig-3.1: Business planning cycle

M&E

—>  2) Monitoring —

1) Data collection
—> 4) Evaluation

3) Financial
simulation

>

5) Take corrective
action, if necessary

Fig-4.1: M&E process

M&E called as one word, however actually monitoring and evaluation are slightly different.
Monitoring is focus on keep watching actual performance meet with target, or WUSC can achieve



target or not. If there is gap, take action for catch up. Monitoring is activity for watching gap of
outputs and target.

While evaluation is making judgment to outcomes achieves objectives of business plan or not.
Evaluation in this chapter defines evaluating or judging WUSC do good practice in term of user
services, water supply system maintaining capability, maintaining management efficiency as well as
maintaining financial soundness, based on concept of Balanced Scorecard. There are several
different concepts of M&E in this world.

Figure 4.1 shows process of M&E.

(1) Data collection

This process does following activities:

- Collect data on performance for monitoring and evaluation
- Design format

- Fulfill collected data

- Some calculation (e.g. ratio)

First activity is collect data on performance. Targets (or key performance indicators) are mentioned
on business plan.

Then design format for M&E. Reader can adapt sample format mentioned in this draft guideline.
Then fulfill column with collected data. Reader may also requested to do some calculation mainly
ratio analysis such as collection efficiency, or labor efficiency.

A) Sample format for monitoring technical plan

Table 4.1: Sample monitoring format for technical plan
from: / / to: / /
A: Monitoring Sheet [unit [rarget JJuL JauG [sep JocT [Nov [pEC [iAN [FEB [MAR [APR [MAY [JUN [Total [Average
T [(1) Technical
TO1 (1) Population
T02 [2) Service coverage ratio
TO3 [3) Population Served
T04 [4) Water demand
T05 [5) Production Volume

TO6 | - Spring cubic meters/day

T07 | - Borehole cubic meters/day

T08 [6) Accounted water cubic meters/day

T09 |7) UFW % ) D 0 9
T10 |8) Water quality test I T
T11 | - Bacteriological test %

T12 | - Sample taken
T13 | - Sample meet with standard
T14 | - Chlorination test %
T15 | - Sample taken

T16 - Sample meet with standard

T17 [9) Service hours hours/day
T18 |10) Leakage repair %
T19 [ - Leakage

T20 | - Leakage repaired

Table 4.1 shows sample monitoring format for technical plan. Orange color is non input column and
yellow color is automatically calculated column. Reader can only need to input to blue colored
column.

1) Population: transfer data on technical plan and set target column. Same population set Total, but
this “Total” rather mean actual. Normally WUSC may not conduct census, thus just fulfill
projected population use in the business plan. This data is used for calculate service coverage
ratio.

2) Service coverage ratio: This data is calculated by number of connections and average household
size on commercial plan. First calculate population served and divided by projected population.

T02=T03/T01

3) Population Served: This data is calculated by number of connections and multiple with average

household size on commercial plan



T03=C01*C06
4) Water demand: transfer data on technical plan and set target column. In Total column, production
divided by population-served and calculates water demand.
T04=((T05/T03)*30)/1000
5) Production Volume: Total of intake from spring and boreholes. If WUSC use surface water, also
add.
6) Accounted water: fulfill measured accounted water by month and divided with 30 days.
7) UFW: calculate with production volume and accounted water.
T09=(T05-T08)/T05
8) Water quality test: fulfill measured data of each month
- Bacteriological test
- Sample taken
- Sample meets with standard
- Chlorination test
- Sample taken
- Sample meets with standard
9) Service hours: fulfill measured data of each month
10) Leakage repair: fulfill measured data of each month
- Leakage: leakage found/noticed
- Leakage repaired

B) Sample format for monitoring commercial plan
Table 4.2 shows sample monitoring format for commercial plan.

Table 4.2: Sample monitoring format for commercial plan

C _[(2) Commercial

CO1 |1) Average member of household
C02 [2) Billed water cubic meters/day
C03 |3) NRW %

C04 [4) Average consumption per connection |cubic meters/month|
C05 [5) Number of Connection
C06 | - Domestic

C07 | - Others

C08 [6) New connection

C09 [7) Disconnection

C10 |8) Billing amount
C11 [9) Collection amount

C12 [10) Collection Efficiency

C13 [11) Water Rate

C14 | - Minimum charge (up to 10 cu.m.)
C15 | - Commodity charge (up to 20 cu.m.)
C16 |12) Customer complaints

C17 | - Average response time

C18 | - Number of complaints
C19 | - Number of complaints response
C20 [ - Response ratio

C21 [13) Customer surveyed

C22 | - Questionnaire

C23 | - Effective Replay
C24 | - Customer satisfaction

1) Average member of household: transfer data on commercial plan and set target column. Same
average household member set Total, but this “Total” rather mean actual. Normally WUSC may
not conduct census, thus just fulfill projected house members use in the business plan. This data
is used for calculate population served and service coverage ratio.

2) Billed water: fulfill measured data of each month and divide with 30 days

3) NRW: Calculate with differ between production volume and billed water and divide with
production volume

C03=(T05-C02)/T05
4) Average consumption per connection: billed water divide with number of connection by month
C04=(C02*30/C06)

5) Number of Connection: measured
- Domestic
- Others



6) New connection: counted
7) Disconnection: counted
8) Billing amount: counted, total of billing amount in the month
9) Collection amount: counted, total of collected amount to billing in the month
10) Collection Efficiency: calculate with collection amount divide with billing amount
C12=C11/C10
11) Water Rate
- Minimum charge (up to 10 cu.m.) *in case of minimum charge is first 10 cubic meter
- Commaodity charge (up to 20 cu.m.) *in case of minimum charge is first 10 cubic meter
12) Customer complaints: counted
- Average response time: counted and divide with number of complaints
- Number of complaints: counted
- Number of complaints response: counted number of response in 2 business days
- Response ratio: calculate number of complaints response divide with complaints
C20=C19/C18
13) Customer surveyed: count if WUSC do customer survey
- Questionnaire: number of questionnaire delivers to target user
- Effective Replay: number of effective replay WUSC success to collect
- Customer satisfaction: calculate in effective replay

C) Sample format for monitoring administrative plan
Table 4.3 shows sample monitoring format for administrative plan.

Table 4.3: Sample monitoring format for administrative plan
A |(3) Administrative Target |Actual
A01 |1) Number of staff
AQ02 |2) Labor Efficiency connections/staff

1) Number of staff: transfer data on administrative plan and set target column. Counted number of
staff at end of the fiscal year for column of “Actual”.
2) Labor Efficiency: calculate connections divide by number of staff
A02=C06/A01

D) Sample format for monitoring financial plan
Table 4.4 shows sample monitoring format for financial plan.

Since there is two types of accounting systems, managerial accounting and reporting accounting.
Normally WUSC follows reporting accounting system aims to report financial situation and result to
stakeholders including members and users. In this system, cash flow statement is prepared by
indirect method. Therefore, main information resources come from their income statement. But
income statement includes depreciation that normally not realized cash transaction.

On the other hand, financial plan on the business plan rather stand on managerial accounting
system, rather based on cash based transaction. Thus this business plan does not prepare projected
balance sheet as well as cash based cash flow statement. And assumes income statement may similar
with direct system cash flow statement excepts depreciation and not count account receivable and
account payable.

Reader first transfer some target data and then collect financial report and fulfill column. But
please understand financial plan on business plan is not same as structure of financial reports.

1) Income Statement

A) Operational Income
- Sales of water and services: target is from business plan. Actual is from income statement.
- Other non-core revenue: target is from business plan. Actual is from income statement.

B) Operational Expense
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- Personnel: target is from business plan. Actual is from income statement.

- Power and fuel for pumping: target is from business plan. Actual is from income statement.

- Chemical for purification: target is from business plan. Actual is from income statement.

- Spare parts/repair/maintenance: target is from business plan. Actual is from income statement.
- Office management: target is from business plan. Actual is from income statement.

- Others (excluding depreciation): Actual is from income statement.

- Depreciation: Actual is from income statement.

- Others: Actual is from income statement.

Capital investment is normally not count in operational expenses, however, if depreciation of
fixed asset is in short term, sometimes count for maintaining sound financial management, specially
when in profit is too good and may better adjust for future.

Table 4.4: Sample monitoring format for financial plan

11



F (4) Financial

FO1 |1) Income Statement

F02 |A) Operational Income 000 R
FO3 | - Sales of water and services 000 R
FO04 | - Other non core revenue 000 R
F05 [B) Operational Expense 000 R
F06 - Personnel 000 R
FO7 - Power and fuel for pumping 000 R
F08 - Chemical for purification 000 R
F09 - Spare parts/repair/maintenance 000 R
F10 - Office management 000 R
F11 - Others (excluding depreciation) 000 R
F12 - Depreciation 000 R
F13 - Others 000 R
F14 |C) Operational Profit/loss 000 R
F15 |D) Non Operational revenue 000 R
F16 | - Grant/Subsidiary/Donation 000 R
F17 | - Financial revenue 000 R
F18 |E) Non Operational exenses 000 R
F19 | - Capital Investment 000 R
F20 | - Financial and other cost 000 R
F21 |F) Profit before Tax 000 R
F22 |2) Balance Sheet

F23 |A) Asset 000 R
F24 | - Current asset 000 R
F25 | - Fixed asset 000 R
F26 | - Others 000 R
F27 |B) Liability 000 R
F28 | - Current liability 000 R
F29 | - Long term liability 000 R
F30 |C) Capital and R&E 000 R
F31 | - Capital 000 R
F32 | - Retainand Earning 000 R
F33 [3) Cash Flow

F34 |A) Revenue 000 R
F35 |B) Disbursement 000 R
F36 |C) Cash balance 000 R
F37 |D) End cash balance 000 R
F38 [4) Unit cost R/cubic meter

C) Operational Profit/loss: calculate drawing operational expense from operational income. If capital
investment is target of cost recovery, this amount should be categorized in operational expenses,
however, this draft guideline does not take this concept. Therefore, separately count capital
investment.
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D) Non Operational revenue
- Grant/Subsidiary/Donation: Actual is from income statement.
- Financial revenue: Actual is from income statement.
E) Non Operational expenses
- Capital Investment: Actual is from income statement.
- Financial and other cost: Actual is from income statement.
F) Profit before Tax: calculate draw expense (operational expense + non-operational expenses) from
revenue (operational revenue + non-operational revenue)
2) Balance Sheet
A) Asset
- Current asset: Actual is from balance sheet.
- Fixed asset: Actual is from balance sheet.
- Others: Actual is from balance sheet.
B) Liability
- Current liability: Actual is from balance sheet.
- Long term liability: Actual is from balance sheet.
C) Capital and R&E
- Capital: Actual is from balance sheet.
- Retain and Earning: Actual is from balance sheet.
3) Cash Flow
A) Revenue: target is from business plan. Actual is from cash flow statement.
B) Disbursement: target is from business plan. Actual is from cash flow statement.
C) Cash balance: target is from business plan. Actual is from cash flow statement.
D) End cash balance: target is from business plan. Actual is from cash flow statement.
4) Unit cost: calculate operational expense excluding depreciation divide with production volume.
Please aware unit, as production volume is cubic meters per day and expenses is annual amount.
F38=(((FO6+F07+F08+F09+F10+F11)/365)*1000)/T05

(2) Monitoring

Monitoring is just compare target and actual. Normally first check achievement, then check
performance against target for confirm achievement is more than expectation, or performance reach
to target, e.g. budget vs. disbursement, revenue vs. expected revenue.

In construction project, check progress for check schedule is on time. In this term, monitoring is
activity watching output(s).

Important thing is, if there is gap between target and actual performance, find reason of why target
is not achieved and try to fix the causes of problem. This is true objective of monitoring.

A) Technical plan

If there is construction project, confirm progress of project/action plan or special activities required
in business plan

1) If facility improvement plan is scheduled, check the progress

- Preparation must do before one year when the project starts

- Cost estimate must review and update with most recent unit cost

2) If facility improvement project is going on, check the progress
- How much construction completed?

- Is construction accomplished in schedule?

- Are there any issues and program emerged?

3) If facility improvement project is recently finished, check
- Is there any issues and program emerged?

- Difference with cost estimate

- Confirm capacity of facility meet water demand

13



Then check gap between target and actual on list items of table 4.1.

- Service coverage ratio

- Population Served

- Water demand: also check gap between water demand and actual water supply
- Production Volume: also check gap between water demand and capacity

- Accounted water

- UFW: normally his should be less than 20%

- Water quality test: target is 100%

B) Commercial plan
1) If water rate improvement is scheduled, check
- Conduct public hearing meeting, and how and what attendant comments?
- Water rate improvement is on schedule or late?
- Confirm new water rate makes financial soundness
(need to increase more/soon?)

Then check gap between target and actual on list items of table 4.2.

- NRW: normally this should be less than 25%

- Billed water: also check gap between water demand and actual water supply
- Average consumption per connection

- Number of Connection

- New connection

- Collection amount

- Collection Efficiency: normally required more than 95%

C) Administrative plan

Check gap between target and actual on list items of table 4.3.

- Number of staff

- Labor Efficiency: normally around 120 for 500 to 1,000 connections, 150 for 1,000 to 2,000, and
200 for 2,000 to 3,000, but depend on facility and system.

D) Financial plan

If financial resources arrangement is planned for covering capital investment:
1) Before disbursement

- Negotiation is progress?

- Condition meet requirement?

2) After disbursement
- Amount is satisfied?
(need additionally? Need to arrange another resources?)

Then check gap between target and actual on list items of table 4.4.
3) Revenue

- Sales of water and services

- Other non-core revenue

- Grant/Subsidiary/Donation

4) Expense

- Personnel

- Power and fuel for pumping

- Chemical for purification

- Spare parts/repair/maintenance
- Office management
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- Capital Investment:
5) Cash balance
6) End cash balance

(3) Financial simulation

When geopolitical situation is change, or management environment is change, business plan may not
effective. Financial simulation for confirm sufficiency of financial plan may necessary to confirm no
need to change financial plan/business plan. May be accelerating facility improvement plan may
necessary. May be increase water tariff more. May be need more financial assistance. Without
simulation, reader may not answer to these.

Use original table based business plan, and reset baseline with actual performance data and:

- cash balance is positive or negative?

- future construction project would be feasible or not?
then

- reconfirm cost estimation of construction project (specially when construction closes within two
years)

- reconfirm water rate improvement schedule

- reconfirm financial resources arrangement

If financially feasible, means maintaining positive cash balance, reader can use this business plan,
but if may makes negative cash balance in future, reader may consider updating this business plan.

Fig 4.2: concept of financial simulation
Figure 4.2 shows concept and process. Data of this original financial plan is based on actual (and

adjusted) financial data of 2011. Data of 2011 is baseline. So, simply overwriting actual financial
data on 2012 and make this columns as baseline. Baseline is shifting one year. Then check still keep
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positive cash balance in future. Same as when cost estimation of construction project is change.

Note: financial simulation mentioned here is not only means change baseline figure with actual on

part of financial plan. Most data on financial plan comes from other plans. Reader must change first

technical plan, then commercial plan, and administrative plan. If reader uses Excel format, changing

these plans automatically effects to financial plan.

These are data reader must update baseline with actual data:

1) Technical plan:

- Production volume

- Accounting water volume (for UFW)

- Billing water (for NRW)

- Capital investment

- Power cost

- Chemical cost

- Repair and maintenance cost

2) Commercial plan

- Number of connection

- Average consumption per connection

- Water rate

3) Administrative plan

- Number of staff

- Salaries and wages

- Administration cost

Therefore update data on financial plan are:

- Revenue from sales of water

- Revenue from other services

- Financial revenue and expenditure

- Revenue for capital investment (grant/subsidiary) and capital investment (if there is differ on
capital investment for technical plan)

(4) Evaluation

Evaluation is judge result and effort meets with objectives or not. Objective of WUSC is, WUSC
provides safe water affordably in stable manner, to maximum people in their jurisdiction with
reasonable cost. So, evaluate outcome(s) of WUSC contributing achievement of this objective in
term of customer services, capability, management efficiency and financial soundness. In other word,
evaluate achievement of objectives from 4 views, view from customer service, view from capacity,
view from management efficiency and view from financial soundness. This concept adapted from
Balanced Score Card.*) So, first question is, “customer service enhance customer satisfaction?”, as
example, and answer may, “Yes, WUSC enhance quality of customer service and improve customer
satisfaction in term of keep providing safe water, and user satisficed enough water more than
national standard of water demand. Also price is not change for last three years.”, or “No, there are
S0 many spaces for improving customer service and service coverage is not much improved.”
Typically following question may settles for evaluation, and reader can use answers to these
questions for evaluation.
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Judge 4 items

Sample of Performance
I ndicators

How good WUSC provide servicesto
customer, or how good WUSC

Operation and Maintenance
- Production volume
- etc.

How properly WUSC operate water
supply system for achieve the

requirement of customer services

p ricee
How efficiently WUSC operate water

Financial performance supply system
= Operation ratio/revenue arld expenditure

- Profitability

- current ratio

achieve the mission and objectives

Customer Services
- Quality of water
= Coverage (Service population)

Efficiency
- UFW/NRW

- Billing callection ratio
_Connection/staff
- ete

- Service hours

(average monthly consumption volume)
- Minimum charge rate/unit
- etc.

Could sustain financial independency
and bear future financial demand
while improving customer services

- debt ratio/loan and amortization
- etc.

Fig 4.3: concept of indicators use for evaluation of 4 criteria

1) Customer services

- How good WUSC provide services to customer?

- How good WUSC achieve the mission and objectives?

2) Capability

- How properly WUSC operate water supply system for achieve the requirement of customer
services?

3) Management Efficiency

- How efficiently WUSC operate water supply system?

4) Financial soundness

- Could sustain financial independency and bear future financial demand while improving customer
services?

Reader may not so easily answer to these 4 questions, and may need to use result of monitoring.
Typical indicator use for evaluating is shows on Figure 4.3.
Also reader may need some standard for evaluation. If actual performance is more than standard
performance, it may say, “good”.

(1) Customer services

- How good WUSC provide services to customer?
- How good WUSC achieve the mission and objectives?
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from: / / to: [/
Evaluation Sheet

(1) Customer service unit
1) Water Quality
E11 | - Bacteriological test %
E12 | - Chlorination test %
E13 [2) Service coverage ratio %
E13 [3) consumption litter/day/capita
E14 [4) Service hours hours/day
E15 [5) Unit price/minimum charge %
E16 [6) Complaints response ratio %
E19 |Evaluation:

Fig 4.4: sample evaluation format on customer services

Figure 4.4 shows sample evaluation format on customer services. Make your evaluation using
following indicators and standard performance:

1) Water Quality

- Bacteriological test: test result should be 100% meet with national standard

- Chlorination test: test result should be 100% meet with national standard

2) Service coverage ratio: should be more than target. Actual calculated based on number of
connection.

3) consumption: should be more than national standard. Normally minimum requirement is 65 litter
per day per capita and ideally 115 litter per day per capita.

4) Service hours: 24 hours

5) Unit price/minimum charge: better more than 75% but less than 90%.
E15=(F38*10)/C14 *in case of minimum charge is first 10 cubic meter

6) Complaints response ratio: 100%?

(2) Capability
- How properly WUSC operate water supply system for achieve the requirement of customer
services?

(2) Capability unit
E21 [1) Water demand cubic meters/day
E22 [2) Production volume cubic meters/day
E23 [3) Accounted water cubic meters/day
E24 (4) Billed Water cubic meters/day
E25 [5) Gap with water demand %
E29 |Evaluation:

Fig 4.5: sample evaluation format on capability

Figure 4.5 shows sample evaluation format on capability of facility.

1) Water demand: calculate water demand per day per capita on plan multiples population served on
plan as target, and compare water demand calculated by number of connection. If water demand
is more than 75 litter per day per capita, it is more than minimum level. If more than national
standard, it is good.

E21=(T04*T03)/1000

2) Production volume: target is planned. Compare with actual production.

3) Accounted water: target is planned. Compare with actual accounted water measured.

4) Billed Water: target is planned. Compare with actual billed water measured.
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5) Gap with water demand: differ of 1) and 2).
E25=E22 - E21

(3) Management Efficiency
- How efficiently WUSC operate water supply system?

(3) Management efficiency unit Target |Result
E31 [1) UFW % 0%
E32 [2) NRW %
E33 |3) Collection Efficiency %
E34 |4) Labor efficiency connections/staff

E39 |Evaluation:

Fig 4.6: sample evaluation format on management efficiency

Figure 4.6 shows sample evaluation format on management efficiency.

1) UFW: better less than 20%.

2) NRW: better less than 25%.

3) Collection Efficiency: better more than 95%.

4) Labor efficiency: normally around 120 for 500 to 1,000 connections, 150 for 1,000 to 2,000, and
200 for 2,000 to 3,000, but depend on facility and system.

(4) Financial soundness
- Could sustain financial independency and bear future financial demand while improving customer
services?

(4) Financial soundness unit

E41 [1) Revenue (cash) 000 R
E42 [2) Expenditure (cash) 000 R
E43 |3) Profit/loss (cash base) 000 R
E44 [4) Profitability (cash base) %
E45 |5) Profitability (income statement base) (%
E46 |5) Operating ratio %
E47 [6) Current ratio %
E49 |Evaluation:

(5) Evaluation and recommendation:

Fig 4.7: sample evaluation format on financial soundness and final conclusion

Figure 4.7 shows sample evaluation format on financial soundness and final conclusion.

1) Revenue (cash): target on financial plan and actual on cash flow statement.

2) Expenditure (cash): target on financial plan and actual on cash flow statement.

3) Profit/loss (cash base): cash balance target on financial plan and actual on cash flow statement.
Simply calculate 1) minus 2) and it should be positive.

4) Profitability (cash base): Simply calculated 3) divided by 1) and better more than 5%.
E44=E43/E41

5) Profitability (income statement base): simply calculate figured on income statement. Profit before
tax divide with revenue, and better more than 3% but also better less than 5%.
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E45=F21/(F02+F15)
4) Operating ratio: calculate operation expense divide by operation revenue (both on income
statement) and should be less than 100%. Smaller is better.
E46=F05/F02
6) Current ratio: calculate current liability divided by current asset (both on balance sheet) and
should be more than 100%. Larger is better.
E47=F24/F28

So, what is your evaluation?

Note:

Using concept of balanced score card makes easier for find causes of gap between key performance
indicator as these are linking between 4 areas, customer services, capacity, management efficiency
and finance. Improving one key performance indicator means improving another linked key
performance indicator too. For example, NRW link with revenue in financial area and billed water in
commercial area. Improving NRW improves commercial performance and financial performance.
Also concept on view of 4 different areas is clear and easy to understanding how WUSC should be
improving toward achieving objective. Comprehensive approach is required. Not only improving
customer service but also need to improving other area too. That is reason author adapt concept of
balances score card for evaluation.
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5. Case
(1) Data collection:

Here is case for M&E of business plan prepared by to Dhurabari WUSC in 2011. More detail of
their original business plan, you may find attachment of “Draft Guideline for WUSC management
model and Support Model”, August 2012.

However, collection of data, specially non-financial data is collected with hearing base. Author
cannot have enough time and chance to visit before prepare this case. Also, they do not prepare and
use standard format for collect their management data, with MIS: Management Information System.

Therefore, this is for sake of making case and for making sample, but not official M&E for
Dhulabari WUSC. There is so many not applicable column and blank column, as well as some data
is based on author’s assumption. Please remain these limitations.

Here is their original business plan from 2011 (base line year) to 2017. Yellow marker columns
are data for transfer to monitoring sheet and orange marker columns are automatically calculated
data based on data on yellow marker column.

Table 5.1 Original Business Plan (Technical Plan)

A: Engineering plan unit Base line 2012 2013 2014 2015 2016 2017,
(1) Population 0 840 41,698 42573 43467 44,380 45312
(2) Population growth % 2.1% 2.1% 2.1% 2.1% 2.1%
(3) Coverage ratio % 55% 57% 59% 61% 62%
(4) Population served 22,958 24,278 25,598 26,918 28,238
(5) Consumption/capita/day litter 65 65 90 90 90
(6) Water Demand cm/day 1,492, 1,578 2,304 2,423 2,541
(7) Intake Water Volume cm/day 3,100 3,100 3,100 3,100 3,100
(8) Production VVolume cm/day 3,100 3,100 3,100 3,100 3,100
(9 UFW % 12% 12% 12% 12% 12%
(10) Accounting water cm/day 2,728 2,728 2,728 2,728 2,728
(11) NRW % 15% 15% 15% 15% 15%
(12) Possible revenue water cm/day 2,635 2,635 2,635 2,635 2,635
(13) Facility improvement (*1) ,000 RP 13,992

(14) Preventing maintenance (*1) ,000 RP

(15) sub total of capital investment (*1) [,000 RP 0 13,992 0 0 0 0 0
(16) Inflated capital investment ,000 RP 15,111 0 0 0 0 0
(17) Inflation rate % 8% 8% 8% 8% 8% 8% 8%
(18) Indicator for inflation 0 1 2) 3 4 5 6)
(19) Increases of power cost (*1) ,000 NR

(20) Inflated (19) ,000 NR

(21) Power and fuels for pumping ,000 NR 846 914 987 1,066 1,151
(22) Increases of chemical cost (*1) ,000 NR

(23) Inflated (22) ,000 NR

(24) Chemical for production ,000 NR 10 11 12 13 14
(25) Increases of spare parts, repair, mair{,000 NR

(26) Inflated (25) ,000 NR

(26) Spare parts, repair and maintenance [,000 NR, 2,087 2,254 2,434 2,629 2,839
(27) O&M cost excluding salaries and adf,000 NR 2,943 3,179 3,433 3,708 4,004

(*1) price of year 2011
Notes: Fiscal year shows year end, e.g. July 2008-June 2009 shows 2009
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Table 5.2 Original Business Plan (Commercial Plan)

B: Customer service plan unit Base line 2012 2013 2014, 2015, 2016 2017
(28) Number of additional connection 220 220 220 220 220
(29) Number of active connection 2,740 2,960 3,180, 3,400 3,620
(30) Average family size person/fd 6) 6 6 6) 6)
(31) Avr. consumption per connectiorjcm/mon 12 12 16 16 16
(32) Confirmation of (31) with (5) cm/montl 11.7] 117 16.2 16.2 16.2
(33) Minimum charge volume cm/montl 8 8 8 8 8
(34) Water rate (minimum charge) NR 90 100 100 100 100
(35) Water rate (commaodity charge 9{NR 12 14 14 14 14
(35) Water rate (commodity charge 1§NR
(36) Collection efficiency % 99% 99% 99% 99% 99%
(37) Expected monthly revenue from sale{,000 NR/| 374 457 667 714 760
(38) Expected annual revenue from sales [,000 NR/j 4492 5,486 8,009 8,563 9117
Table 5.3 Original Business Plan (Administrative Plan)
C: Administrative plan unit Base line 2012 2013 2014, 2015 2016 2017
(39) Increases of staff
(40) Number of staff 23 23 23 23 23
(41) Increasing salaries NR/staff 0 0 0 0 0
(42) Inflated (41) ,000 NR/] 0 0 0 0 0
(43) Salaries and wages ,000 NR/] 1,989 2,148 2,320, 2,505 2,706
(44) Increases admi cost (*1) ,000 NR/ 64 76 91 349
(45) Inflated (44) ,000 NR/] 69 82 98 0) 376
(46) Administrative cost ,000 NR/] 762 905 1,076 1,162 1,631
(47) subtotal of salaries and admi cost  [{,000 NR/j 2,751 3,053 3,395 3,667 4,337
Table 5.4 Original Business Plan (Financial Plan)
D: Financial plan unit Base line 2012, 2013 2014 2015 2016/ 2017,
(48) Revenue from sales of water ,000 NR 4,492 5,486 8,009 8,563 9,117,
(49) Revenue from others ,000 NR 1,258 1,536 2,243 2,398 2,553
(50) Revenue from operational activity  {,000 NR, 5,750 7,022 10,252, 10,961, 11,670
(51) Salaries ,000 NR 1,989 2,148 2,320 2,505 2,706
(52) Power ,000 NR 846 914 987 1,066 1,151
(53) Chemicals 000 NR 10 11 12 13 14
(54) Spare parts, maintenance and repair {,000 NR, 2,087 2,254 2,434 2,629 2,839
(55) Other O&M and administration ,000 NR 762 905 1,076 1,162 1,631]
(56) Expenditure for operational activity [,000 NR 4,328 5,208 5,694 6,232 6,328 7,374 8,341
(57) Cash balance of operational activitied,000 NR 1374 80 56 790 3,423 3,586 3,329
(58) Revenue for capital investment ,000 NR 944 15111 0 0 0 0 0
(59) Capital expenditure ,000 NR 772 15,111 0 0 0 0 0
(60) Revenue from financial activity ,000 NR 163
(61) Financial cost ,000 NR/year
(62) Revenue ,000 NR/ 6,809 5,750 7,022 10,252 10,961 11,670
(63) Expenditure ,000 NR/ 5,100 5,694 6,232 6,828 7,374 8,341
(64) Cash balance ,000 NR 1,709 56 790 3,423 3,586 3,329
(65) End balance ,000 NR 2,457 2,593 3,383 6,806 10,393 13,722

Also hearing but the WUSC answer as follows to several non-financial data:
Regarding the additional information you asked it is as follows:-

- Water Quality Test: Dhulabari WUSC tested water on June 6th 2012 and that time only Fecal
coliform was high i.e 5 and it was due to new boring. And recently they sent the sample for test

and result is yet to come.

- Water Production per day: Rainy season: 3,600 m3/day, dry season 1,008 m3/day

- NRW & UFW: They told that they have not such data and they count those all as leakage and that

is 42.07%

- Tariff Collection Rate: 80% per month
- Number of connection: 2,703 according to the data of last month
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- Consumed water volume per connection per month: 15.88 unit per month.
- No. of employees: permanent 22 and 5 daily wages.

Plus their financial report fiscal year at end of June 30", 2012.

According with original business plan, they plan to construct new grand water resources and
improving their intake water capability from 2,500 cubic meters per day to 3,100 cubic meters per
day, but could not confirm progress of this construction project as well as result.

These are all data author have and this case is based on this situation. Therefore, there may many
misunderstanding and confusion. If these are happened, all responsibilities are follows to author.

(2) Monitoring
Following are monitoring sheet fulfill data, yellow marker column from original business plan and
transfer to target column, and then fulfill from collected data (hearing and financial report).

Table 5.5 Monitoring sheet (technical plan)
from:JUL 1st, 2011 to: JUN 30th, 2012
A: Monitoring Sheet unit JTarget JouL _Jauc Jser JocT [Nov [oec [iAN JFEB [MAR JAPR [MAY [JiUN [Total JAverage
T [(1) Technical
TO1 [1) Population
T02 [2) Service coverage ratio
T03 [3) Population Served
T04 [4) Water demand
TO5 [5) Production Volume
TO6 | - Spring/surface cubic meters/day
TO7 | - Borehole cubic meters/day
T08 [6) Accounted water cubic meters/day
709 [7) UFW
T10 |8) Water quality test i
Ti1 | - Bacteriological test 100%,
T12 | - Sample taken
T13 | - Sample meet with standard
T14 | - Chlorination test
T15 [ - Sample taken
T16 | - Sample meet with standard

T17 |9) Service hours hours/day
T18 |10) Leakage repair %

T19 | - Leakage
T20 | - Leakage repaired

They may do grand water resources development, however, not ensure, or need to confirm they
can achieve target of water production to 3,100 cubic meter per day. Result of this monitoring sheet
is negative. This follows negative results to accounting water and UFW.

Table 5.6 Monitoring sheet (commercial plan)
C  [(2) Commercial Target [JUL |AUG |[SEP OCT [NOV |DEC [JAN |FE
CO1 |1) Average member of household
C02 [2) Billed water cubic meters/day
c03 [3) NRW %
C04 |4) Average consumption per connection _|cubic meters/month|
CO5 [5) Number of Connection |
C06 | - Domestic
C07 | - Others
C08 [6) New connection
C09 [7) Disconnection

C10 (8) Billing amount 000 R
C11 [9) Collection amount ,000 R
C12 |10) Collection Efficiency %

C13 [11) Water Rate
C14 | - Minimum charge (up to 10 cu.m.) R
C15 | - Commodity charge (up to 20 cu.m.) R
C16 [12) Customer complaints

C17 | - Average response time

C18 | - Number of complaints

C19 | - Number of complaints response
C20 | - Response ratio

C21 [13) Customer surveyed

C22 | - Questionnaire

C23 | - Effective Replay

C24 | - Customer satisfaction

They may achieves target of average consumption per connection (12 cubic meters), but need to
confirm. Also billing amount and collection amount are exceed than target, however, NRW and
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collection efficiency are not so good at all.

Table 5.7 Monitoring sheet (administrative plan)
A |(3) Administrative
A01 |1) Number of staff
AO02 |2) Labor Efficiency connections/staff

Actual

Labor efficiency looks improved, but this is because not count contract base causal staff. If count
them, drop to 100 connection per staff, and not good efficiency at all. However, situation of
increasing grand water resources and need more pump operator may consider.

Table 5.8 Monitoring sheet (financial plan)

F (4) Financial

FO1 |1) Income Statement

F02 [A) Operational Income 000 R

FO3 | - Sales of water and services 000 R

F04 [ - Other non core revenue 000 R

FO5 |B) Operational Expense 000 R

F06 - Personnel 000 R

FO7 - Power and fuel for pumping 000 R

FO8 - Chemical for purification 000 R

F09 - Spare parts/repair/maintenance 000 R

F10 - Office management 000 R

F11 - Others (excluding depreciation) 000 R

F12 - Depreciation 000 R

F13 - Others 000 R

F14 [C) Operational Profit/loss 000 R

F15 [D) Non Operational revenue 000 R

F16 | - Grant/Subsidiary/Donation 000 R 15,111 954
F17 | - Financial revenue 000 R

F18 [E) Non Operational exenses 000 R
F19 | - Capital Investment 000 R 15111 1,405
F20 [ - Financial and other cost 000 R

F21 [F) Profit before Tax 000 R

F22 [2) Balance Sheet

F23 |A) Asset 000 R 34,3
F24 | - Current asset 000 R 2,706
F25 | - Fixed asset 000 R 431,673
F26 | - Others 000 R

F27 |B) Liability 000 R

F28 | - Current liability 000 R

F29 | - Long term liability 000 R

F30 [C) Capital and R&E 000 R

F31 | - Capital 000 R

F32 | - Retain and Earning 000 R

F33 [3) Cash Flow

F34 [A) Revenue 000 R

F35 |B) Disbursement 000 R

F36 |C) Cash balance 000 R

F37 [D) End cash balance 000 R

F38 |4) Unit cost R/cubic meter

Original plan is maintaining positive cash balance, however, actual performance may negative
cash balance as well as deficit. Although operational revenue exceeds more than target, however,
salaries and office management + other cost are too high. Also unit cost may more than target.
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(3) Financial simulation

Financial simulation is simply replay projected data with actual data on 2012. So, baseline shifts
to 2012. Here is result up to 2017. Yellow marker column are data replaced with actual data. Other

part is not touched.

Table 5.9 Financial simulation (technical part)

A: Engineering plan unit 2011|Baseline 2013 2014 2015 2016/ 2017,
(1) Population 40,000 40,840 41,698 42573 43,467 44,380 45,312
(2) Population growth % 2.1% 2.1% 2.1% 2.1% 2.1% 2.1% 2.1%
(3) Coverage ratio % 50% 53% 55% 57% 59% 61% 62%
(4) Population served 20,000 21,638 22,958 24,278 25,598 26,918 28,238
(5) Consumption/capita/day litter 65 65 65 65 90 90 90
(6) Water Demand cm/day 1,300 1,406 1,492 1578 2,304 2,423 2,541
(7) Intake Water VVolume cm/day 3,100 3,100 3,100 3,100 3,100
(8) Production VVolume cm/day 3,100 3,100 3,100 3,100 3,100
(9) UFW % 28% 28% 28% 28% 28%
(10) Accounting water cm/day 2,232 2,232 2,232 2,232 2,232
(11) NRW % 42% 42% 42% 42% 42%
(12) Possible revenue water cm/day 1,798 1,798 1,798 1,798 1,798
(13) Facility improvement (*1) ,000 RP 13,992

(14) Preventing maintenance (*1) ,000 RP

(15) sub total of capital investment (*1) [,000 RP 0 13,992 0 0 0 0 0
(16) Inflated capital investment ,000 RP 15,111 0 0 0 0 0
(17) Inflation rate % 8% 8% 8% 8% 8% 8% 8%
(18) Indicator for inflation 0 1 2 3 4 5] 6)
(19) Increases of power cost (*1) ,000 NR

(20) Inflated (19) ,000 NR

(21) Power and fuels for pumping ,000 NR 350 378 408 441 476
(22) Increases of chemical cost (*1) ,000 NR

(23) Inflated (22) 000 NR

(24) Chemical for production ,000 NR 19 21 23 24 26
(25) Increases of spare parts, repair, mair{,000 NR,

(26) Inflated (25) ,000 NR

(26) Spare parts, repair and maintenance {000 NR 1,590 1,717 1,854 2,003 2,163
(27) O&M cost excluding salaries and ad{,000 NR, 1,959 2,116 2,285 2,468 2,665

(*1) price of year 2011
Notes: Fiscal year shows year end, e.g. July 2008-June 2009 shows 2009
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Figure 5.1 Financial simulation (technical part)
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It is necessary for further consideration, however, graph of Figure 5.1 shows their capacity of
facility may not meet water demand and need to improve as soon as possible. However, they may
develop new grand water resources but may not affected collected data.

Table 5.10 Financial simulation (commercial part)

B: Customer service plan unit 2011(Baseline 2013 2014 2015 2016 2017
(28) Number of additional connection 37 220 220 220 220
(29) Number of active connection 03] 2,740 2,960 3,180 3,400 3620
(30) Average family size person/fq 6 6 6) 6 6 6 6
(31) Avr. consumption per connectiorjcm/mon 12 12 12 12 16 16 16
(32) Confirmation of (31) with (5) cm/montl 117 11.7 11.7] 11.7 16.2 16.2 16.2
(33) Minimum charge volume cm/montl 8 8 8 8 8 8 8
(34) Water rate (minimum charge) NR 90 100 100 100 100
(35) Water rate (commaodity charge 9{NR 12 14 14 14 14
(35) Water rate (commaodity charge 1§NR
(36) Collection efficiency % | 80% 80% 80% 80% 80%
(37) Expected monthly revenue from sale{,000 NR/| 285 298 302 369 539 577 614
(38) Expected annual revenue from sales [,000 NR/j 4,685 4,337 3,630 4433 6,472 6,920 7,367
Table 5.11 Financial simulation (administrative part)
C: Administrative plan unit 2011(Baseline 2013 2014 2015, 2016 2017
(39) Increases of staff
(40) Number of staff 23 22 22 22 22 22
(41) Increasing salaries NR/staff 0 0 0 0 0
(42) Inflated (41) ,000 NR/|[dummy 0 0 0 0 0
(43) Salaries and wages ,000 NR/] 1,705 3,195 3,450 3,726 4,024 4,346
(44) Increases admi cost (*1) ,000 NR/year 218 259 308 1,186
(45) Inflated (44) ,000 NR/|dummy 236 280 333 0 1,281
(46) Administrative cost ,000 NR/] 2,595 3,082 3,662 3,955 5,553
(47) subtotal of salaries and admi cost  [,000 NR/j 5,789 6,533 7,388, 7,979 9,899
Table 5.12 Financial simulation (financial part)
D: Financial plan unit 2011 li 2013 2014 2015 2016 2017,
(48) Revenue from sales of water ,000 NR 3,630 4,433 6,472 6,920 7,367
(49) Revenue from others ,000 NR 1,016 1,241] 1,812, 1,938] 2,063
(50) Revenue from operational activity  {,000 NR 4,646 5,674 8,284 8,857, 9,430
(51) Salaries 000 NR 3,195 3450 3,726 4,024 4,346
(52) Power ,000 NR 350 378 408 441 476
(53) Chemicals ,000 NR 19 21] 23 24 26
(54) Spare parts, maintenance and repair {000 NR 1,590 1,717 1,854 2,003 2,163
(55) Other O&M and administration ,000 NR 2,595 3,082 3,662 3,955 5,553
(56) Expenditure for operational activity [,000 NR, 4,328 7,748 8,648 9,673 10,447 12,564
(57) Cash balance of operational activitie4,000 NR, 1,374 -3,102] -2,974 -1,389 -1,590] -3,134
(58) Revenue for capital investment ,000 NR 944 15111 0 0 0 0 0
(59) Capital expenditure ,000 NR 72 15111 0 0 0 0 0
(60) Revenue from financial activity ,000 NR 163
(61) Financial cost ,000 NR/year
(62) Revenue ,000 NR/ 6,809 21,970 4,646 5,674 8,284 8,857 9,430
(63) Expenditure 000 NR/ 5,100 22,067 7,748 8,648 9,673 10,447 12,564
(64) Cash balance ,000 NR 1,709 -97 -3,102 -2,974 -1,389 -1,590 -3,134
(65) End balance ,000 NR g -964 -3,938 -5,327 -6,917| -10,051

Table 5.12 shows their financial situation is not so bright and may need to improving water rate
more rapidly, as well as improving collection efficiency for improving financial situation. Not so
good scenario shown as negative cash balance may continue after 2013. Reader could find how to
solve with financial simulation, change water rate, change collection efficiency, change NRW,
change number of connections, etc.

Anyway, it need further consideration because author is not collect accurate data and collected
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data is basically hearing base and not conform with their monitoring sheet. But if financial data is
this and management efficiency is also these, they must take action as soon as possible to worse
scenario author show in this table.

(4) Evaluation

Author’s evaluation is as follows. However, evaluation is judgment based on your standard and
your idea to gap. Author uses metaphor of half water filled glass in many times to explain nature of
evaluation. Pessimist may complain “only half is fulfilled, but not completely filled”, while optimist
appraises “already half of glass is fulfilled and only remained another half”.

Table 5.13 Evaluation of customer service
from:JUL 1st, 2011 to: JUN 30th, 2012
Evaluation Sheet

(1) Customer service unit Target [Result
1) Water Quality

E1l [ - Bacteriological test %

E12 | - Chlorination test %

E13 |2) Service coverage ratio %

E13 |3) consumption litter/day/capita

E14 [4) Service hours hours/day

E15 [5) Unit price/minimum charge %

E16 [6) Complaints response ratio %

E19 [Evaluation: Lots of space for improving custmer services

- Need to improving water quality test
- Also consumption per day per capita is less than national standard

Water quality test result is missing but believes water quality may still more than national standard.
Service coverage ratio is more than target, but consumption per capita per day is less than target as
well as less than national target of 75 litter per day per capita and improving to 115 litter in 2015. No
data on complaints response time. Although it is difficult to judge,

Table 5.14 Evaluation of capacity

(2) Capability unit
E21 [1) Water demand cubic meters/day
E22 [2) Production volume cubic meters/day
E23 [3) Accounted water cubic meters/day
E24 (4) Billed Water cubic meters/day
E25 [5) Gap with water demand %
E29 [Evaluation: lots of space for improving, specially for dry season

- Capacity is less than target and need to improving

As shows on Table 5.14, capacity may not level of satisfaction.

(3) Management efficiency unit *
E31 |1) UFW %
E32 |12) NRW %
E33 [3) Collection Efficiency %
E34 |4) Labor efficiency connections/staff 100
E39 [Evaluation: lots of space for improving

- NRW is too high as well as colletion efficiency is too low

Again, management efficiency is most part for need to improving. Standard of NRW is less than
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25%, and standard of collection efficiency is more than 95%.

(4) Financial soundness unit

E41 |1) Revenue (cash) 000 R

E42 |2) Expenditure (cash) 000 R

E43 |3) Profit/loss (cash base) ,000 R

E44 |4) Profitability (cash base) %

E45 |5) Profitability (income statement base) %

E46 |5) Operating ratio %

E47 16) Current ratio %

E49 |Evaluation: need to improve and shifting to positive cash balance

However effort for incresing reveneu and reduce expenditure may significant
* excluding capital investment on original plan

(5) Evaluation and recommendation:
WUSC may need to improving and may need comprehensive approach

WUSC should keep maintaining positive cash balance, unless in special occasion such as could
not avoid for negative cash balance from capital investment and WUSC required to shoulder some
cost.

As conclusion from monitoring, financial simulation and evaluation of 4 items, WUSC need to
improving and may need comprehensive approach.

However, this is author’s evaluation, and no need to agree or follows this case. Reader may better

get more accurate and rich data and also need to modify indicator or form for easiness of your M&E,
because you are the evaluator.
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1. Objectives

Obijective of this guideline is gives knowledge and technique for prepare better annual report.
However, this is not manual, and not cover all necessary knowledge for prepare annual report,
specially basic one.

(1) Objective of annual report

- Provide necessary information and data to major stakeholders to get their understanding and
continuous support/assistance

- Provide information and data of accountability

- Report of performance to agency’s strategic plan, budget papers, resources agreement and other
strategic document *)

*) Strategy plan including short term and medium-long term business plan and project plans

1) Target reader

- Accountability: It may better focus or intend major stakeholders including as WUSC members and
WSSDO for provide information about accountability

- Other purpose: If necessary, you may make different version of annual report for purpose or target
stakeholders including NGO and donor agencies, or WSSDO committee to change the focus points,
for provide information of reliability or situation, rather than accountability

WUSC may have several objectives to provide information about their WUSC with media of
annual report. Format, style and contents could be changeable for objectives, or target reader.
However, normally main objective of normal annual report focus to achieve accountability to WUSC
members as pay membership and contributing formation of the organization. WUSC stands for their
membership fee and have duty to explain accountability to them. WUSC is the organization for aim
to provide safe water to members and member agree for formulate WUSC and provide money as
membership objects to establish and maintaining organization for sustaining water supply and other
user services. Therefore, WUSC have duty to explain how their organization is operate, how it may
operate for next year, how effectively and efficiently use their money and plan of future to person
whom contributing and provide money.

WUSC may have other stakeholders provide financially and technically support, including
WSSDO and donor agencies, and has also duty to explain accountability.

But if WUSC is required other objectives, such as provide information of present financial status,
it may better provide information with other style and format, such as financial reports in this case.

Some governments decide standard format and style of annual report and mandatory to submit to
their central government such as Russia and Australia, but Japan and USA do not set such mandatory
style and format for annual report and request to submit. They have another mandatory style and
format for annual business report and request to submit to their government. This mandatory report
use for taxation, government statistics, policy making, and disclose for stakeholders widely.

Although companies in Japan are not requested to prepare annual report mandatory, however,
normally they also prepare and disclose their annual report to achieve accountability for their
stakeholders, and follows generally accepted style and format worldwide like bibliography [2].

(2) Timing

Government of Japan requests to private company for submitting their business report within 60
days after the end of fiscal year to the Minister of Economy, Trade and Industry. Other government
such as Government of Russia requests to submit within 90 days.

In Japan, private company prepares draft annual report and report their activity and performance
to general stakeholders meeting for get their approval. After this meeting, company officially
discloses annual report. Most company discloses their annual report within 90 days after end of the
fiscal year.

(3) Preparation process
In Japan, public relation unit normally prepares both draft annual report and final annual report.



Based on the schedule, in-charge and staff are appointed. Then they make editorial policy, and
collect data based on the policy. Based on the collected data and information, then they arrange
writer and request to write draft articles of each chapter. They also write some articles by themselves.
Sometimes, they interview and write articles based on the interviews, such as interview with
president and write articles based on the interview.

After prepared draft articles, and first editor’s grammar check, then they arrange proof reader and
request for proof reading. Normally two to three proof readers are assigned to each article. Proof
reader is appointed from professional in the organization or expert in the organization, and they
check the fact, or sufficient wording. After this professional reading, then board of members confirm
and give their comments. Considering comments, editor does last editorial work and get final
approval from CEO: chief executive officer before printing.

2. Sructure
For purpose to achieve accountability, normally, following structure may widely adapt for annual
report.

Chapter 1: Introduction and overview

Chapter 2: Performance highlights and management discussion
Chapter 3: Organizational Management

Chapter 4: Auditor’s statement and related financial statement

Chapter 5: Supportive information and functionally area service report

Chapter 1 provides overview and reader can know briefly about business environment, trend, major
issues and problems. Reader can know the situation organization is stand.

Chapter 2 provides performance highlight and reader can know briefly what organization achieves,
or how good the organization performs for the year. Normally this chapter also including
management discussion and manager explains how he or she manages the business, and how he or
she plans to manage the business. If actual performance is not achieve the target, manager explains
that is not avoidable but he do his best and success to avoid worse situation. If issues and problems
emerge, manager may warning these risks and suggests to taking preventing activity.

If there is big issue, sometimes make independent chapter and focus discussion on that theme. For
example, environment and corporate social responsibility are one of big issues for company in Japan
and they make special independent chapter for explain more detail on their policy, activity and
performance in those area. For WUSC, big construction project may topic on this case.

Chapter 3 provides organization management and focus on corporate governance, or in other word,
how the organization was managed and will be managed. Normally this chapter covers internal
control and guarantee mechanism of management quality.

Chapter 4 provides financial accountability information. Normally, external financial auditor reviews
financial results, accounting process, accounting system and mechanism to make financial results
and guarantees accuracy of the financial data. This independent expert reviewer’s review gives
trustable confidence to reader, specially shareholders. In this chapter normally contains auditor’s
report, financial statements and notes, or discussion of financial performance. For WUSC, it may
recommendable to attach budget and explains plan of next fiscal year.

Chapter 5 is reference and could also provide functional area report, if necessary. Normally, detail
information and data are not including in the discussion in chapter 2 and 3, but just inquires. Detail
information and data are attached in this chapter for reference. This style makes discussion
streamline clearer in chapter 2.
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Supported by Auditor’s note Supported by reference and
and financial statements functional reports

Figure 1: structure of annual report

Thus structure is like figure 1, as overview gives brief but whole image and comprehensive
information, and further discuss of financial, non financial and governance are followings. Financial
discussion would support by auditor’s report and financial statements.

3. Recommendable content

For considering situation of WUSC, and for accountability to 3 major stakeholders, committee
members, WSSDO and international donor agencies through WSSDO, following table of contents
may recommendable. But please mind as WUSC can modify the streamline and contents by
objectives.

- Overview

- Address of chairperson

- Information of WUSC

- Management discussion, performance and activity overview
- Governance, management board and committee

- Auditor’ report

- Financial statements, notes and comments

- Budget and performance target

- Reference and functional report

(1) Overview

This chapter mentions key events and significant issues briefly and may say mostly like executive
summary of annual report. But if it is not convenient, WUSC can possible to eliminating this chapter,
or independents executive summary from this chapter. In this case, “Address of Chairperson” may
come on top of main report.

TEPCO’s annual report of 2010 explains their marketing environment, energy demand, their
major management issues and financial highlights. Reader can know briefly what is going on to this
company [1].

(2) Address of chairperson

Although there is no rule of topic and theme for address of chairpersons, however it may no
necessary to insisting choose sufficient theme or topics. Following topics are typical item including
address of chairperson:
- general discussion about financial results and highlights



- service environment (=business environment)

- water demand

- new service

- increases/decreases of connections

- business strategy and plan, targets and achievements
- changes of management structure

It may no necessary to explain detail in this address as it may discuss in chapter 4, “Management
Discussion”. In this sense, this chapter may make very simple address. TEPCQO’s annual report 2010
shows very simple one page address of their CEO: chairman and chief executive officer, almost just
simply say hello. But they also added more detail information by their COO: President and chief
operational officer, and explain their business environment, issue and problems, plan and expectation
with more detail data and information. No necessary to follow this style because they are one of
biggest company in Japan, they have so many reason to explain issues and problems more detail, and
their business is very complicated compare with WUSC. WUSC do only single business, sale of
water, but TEPCO do so many businesses, not only sale of electric power but Internet business to
technical support for power companies in abroad.

As | mentioned earlier, if WUSC eliminate overview, this chapter comes top of the annual report.

(3) Information of WUSC
In this chapter, WUSC briefly introduce their history, trend and major achievements, as well as
facility and capacity. Following topics are typically including in this section:
- Chronology
- Trend of connections
- Trend of revenue and expenditure
- Major facility with capacity
- Map of water supply networks and location of facilities
- Chart of organization structure

This chapter aims to give mainly background information for discussion in next chapter
“Management Discussion”. In this sense, basically information would be give as table and graph
with simple explanation. Again, but this chapter is not for discussion, rather gives background
information to reader. Bibliography [3], Tokyo Waterworks shows table and charts usefully to
explain their profile including history, facility and facility location map and their volume of business.

(4) Management discussion, performance and activity overview

This chapter is one of pillow for explain performance results and achieves accountability to
stakeholders. WUSC may discuss performance and business activities, target of business plan and
achievement, analysis, problem, emerged problem, issues, concerns for future, etc. Normally
following item would be covered in this chapter:

- target on business plan and achievement of the year

- analysis with assessment and evaluation to achievements and performance

- existing problem and activity for resolving, achievement

- emerged problem/issues and activity for resolving, achievement

- concerns for futures, risks, and policy/plan for risk management

- expectation/opportunity for future, policy/plan for next fiscal year for achieve
expectation/opportunity

- explains these things on user service, technical area, financial and administrative area

As shown in figure 2, discussion is mainly focus on how much WUSC achieves to target in annual,
medium and long term business plan both financially and non financially. Annual financial targets
are mentioned on budget and how much WUSC achieves to, both revenue and disbursement. Non
financial targets and financial target of medium term may not mentioned on budget, though WUSC



must prepare medium term business plan and settles target performance such as connections,
coverage ratio, as well as management efficiency including NRW: non revenue water, collection
efficiency and connections per staff.

Then explain reason of why undershoot or overshot of the targets, if in that case. Some may non
evitable, but improve management do best and avoid worst situation.

Lastly assess the performance and effort, and make conclusion leads to why the policy is
necessary to achieve expectation of following year.

Target and budget of - What is major target (both financial and non financial target in
this year the business plan)?

- How much WUSC can achieve these financial and non financial
Actual performance targets in the business plan?

=

- What is the reason for undershoot or overshoot?

- Are there any emerged issues and problem in this year?

- Is there any change of existing issues and problems WUSC
already noticed as business risk?

Issues and problems

Target and budget of - Policy and plan for overcome business risk
next fiscal year - Expected financial and non financial performance

Figure 2: Structure to explain management discussion

Bibliography [4], Orange Country Water District explains so much detail of non financial
performance results even on their comprehensive financial report. Also bibliography [3] Tokyo
Waterworks explain how much they can achieves in the year compare with their 3 years plan. For
adaptation of this recommendable table, WUSC should have performance target, however, some
WUSC do not have such target, except financial target in budget plan. Again, some WUSC do not
have perspectives as form of business plan. Without showing medium and long term target,
stakeholder could not understand direction of WUSC.

(5) Governance, management board and committee

Explain policy and system of corporate governance, but WUSC is not complicated organization
and business structure, thus this may very simple. Normally this chapter includes list of management
board member and special committee member with their roles and responsibility.

If these is any business risk, it may better mentions how to preventing these risks, or policy to
preventing. Normally, this chapter at least mentions policy of internal control and financial audit.

It may because in early establishment stage of the organization and manager may not has much
qualified, some WUSC does not empower to manager and take over management roles to
management board. Issue is, this management board do not do much about supervising and policy
making, but so busy for management of operation. Such luck of governance should also be argued
and management board should shows policy for empower to manager on daily management of
operational organization, and the management board should focus more on governance or policy
making. Again, management board looked not much pay attention to demand and requirement from
users and not shows policy for business risk such as future water shortage or keeps ignoring request
of water supply from presently non service covered area, although understandable as these issue may
exceed their given capability and political frameworks relation with government.
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(6) Auditor’s report

This chapter shows auditor’s report and comments. This report guarantees accountability of
WUSC'’s accounting activities thus very important, as well as mandatory part of the annual report.
Normally annual report includes whole report from auditor. If auditor’s report including detail
financial statements, notes and comments, and WUSC has no objection or no further notes and
comments, WUSC has no necessary to attach financial report on chapter 7.

In Japan and USA, auditor’s report is normally very simple and just assures accuracy of financial
report, except they find some problem and concerns. TEPCO’n annual report of 2010 shows only
one page of auditor’s report, and this is hormal situation in Japan. Normally, CPA audits and gives
comments, and company accepts and improves immediately, thus auditor can ensure to assure
accuracy that concludes their very short report in Japan. If not, that comes as thick auditor’s report
and it means existing of so many problems on their financial system. Auditor has no duty to explain
company’s accountability, but just assure. Duty of explaining accountability is shouldered by the
company in Japan and USA. But it may not case for Nepal.

Figure 3: structure of governance system

(7) Financial statements, notes and comments

If auditor’s report including sufficient financial statements, no necessary to including additionally
in this part. But, if WUSC needs additional notes and comments for explain about financial
performance and/or results, WUSC must mentions, such as explanation of items including the chart
of account, meaning of the results, etc. for make clearer to explain accountability of WUSC. If there
is discrepancy between results of financial statements between previous year and this years including
balance forward of previous year and beginning balance of this year, or changes of budget and target,
or off the books record, WUSC must mentions with reasons on the footnote. It is also
recommendable to mentions non financial performance related with financial performance, if
necessary, on the footnotes, for example, disbursement of salaries, number of staff for target of this
salary disbursement, or sales of water meter, how many water mater was sold.

TEPCO’s annual report of 2010 shows quite rich information with footnotes on their financial
statements.

In Philippines, government recommends to attaches cash flow statements, retaining and earning
statement as well as working fund report as supplementary to main financial report. Attaching such
supportive financial statement is also strongly recommendable, if necessary. Although attaching cash
flow statement is mandatory for many countries including Japan, USA and Philippines, but it does
not means changing their account system to cash base. It means simply company also should
concerns cash based revenue and disbursement and keep positive cash balance. If organization falls
into negative cash balance, it means bankruptcy and end of the organization, even financially profit
on their income statement.



(8) Budget and performance target

This chapter mentions budget for next fiscal year. It is recommendable to mentions also non
financial performance targets of the next fiscal year such as connections and collection efficiency, if
in case WUSC do not discuss on chapter 4 “Management Discussion”.

(9) Reference and functional report

It may recommendable to attach detail figures and charts, or supporting documents as reference in
this chapter for support discussion and explanations in the main report. Or with other word, avoid
detail supporting data and information in chapter 2 to 8 and mentioned as reference and describe in
this chapter. In this way, WUSC can focus for discussion on main report and makes discussion more
streaming.

If necessary, attach functional report in this chapter. In case of TEPCO, because they do many
businesses by subsidiary company, they explain activities and performance of these subsidiary
companies in this chapter. If WUSC do another business, such as mineral water bottling business, it
may recommendable for attach the summary report of this mineral water bottling business in this
chapter.

Lastly, author hopes to WUSC for prepare good quality annual report, that is easy to read and easy
to understand well for reader. Author hopes this simple guideline may help to prepare such good
quality annual report.

4. Bibliography
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1. Objectives

This manual explains concept of user complaints management for staff and manager work for
solve complaints and requirements from users. This manual covers concept, major job flow, typical
analysis method and case of feedback to improving management system. However, not cover all
possible job flow for replay complaints and requests from users. Complaints and request from users
are so diversity and could not cover all types of these by this manual. Important thing is understand
concept and work based on concept. Thus not cover all possible type of complaints and requirement
from user is not much important.

Secondly, this manual is not aims to use as sort of dictionary. Some technical manual may aims to
use with such style when reader has question and want to find answer on the manual. But nature of
user complaints is different. It is more puzzle solving work to find core problem that causes the
complaint. Thus staff of WUSC has no way but find himself the way based on the concept. This
manual is aims to understand concept and apply the concept to complaints management. If necessary,
author recommends to having group discussion time to time using this manual for solving the
complaint or managing the job process based on the concept mentioned in this manual.

As summary of objectives:
- Target Reader: staff and manager of WUSC
- Objective: understand concept of user complaints management

2. Concept
(1) Attitudes to complaints: Negative or Positive

There could be two types of attitudes when staff of WUSC accepts complaints from users,
negative and positive. Negative attitudes typically phenomena as “again complaints and I’m tired”,
or feel “if this is not my job, | wish to escape”. Indeed replay to complaints is energy consumption
type work that sometimes hard to find meaning or effort. Use user complains with anger. But real
problem sometimes hide deeply and not so clear to see. It is so easy to handle with very bureaucratic
manner, such as ask to submit letter, request agreement for cost share, and do with standard protocol,
and then replay based on the result comes from standard protocol. Well, say “no serious problem is
find by water quality test”, or “not find any serious problem on the water meter by shop test”.

However, good water supply system rather welcomes to user complaints because they believe user
complaints make them the opportunity for improving their management system and enhance quality
of customer services as well as improving more customer satisfactions. Without user complaints,
they cannot find bottle neck for enhance quality of customer services, they insists. Therefore, they
think user complaints are useful for:

- Improving quality of customer service
- Improving management and process of customer services
- Improving customer satisfactions

(2) Difference of operation and management

Fig. 1 shows some concept of user complaints management. There are two layers or level of
management, operational level and management level. Operational level is, accept complaints and
requests from users, and replay case by case. If complains is categorized in water quality, chemist
visit resident of user, take sample, bring back to laboratory and do chemical analysis, report to
manager and replay to customer. If chemist finds come contamination, he or she may further visit
neighbor user and take sample, and do chemical analysis until success to find sources of
contamination, for example, leakage of pipe near the sewerage pipe. If complaints categorized into
meter failure, meter reader visit user and re-read water meter, do field test, or further, bring water
meter to shop and do shop test until confirm accuracy of that water meter. If staff finds some failure
on that water meter, he may report to manager and accept civil work of meter replacement and
inspection. These job flow from accept complaints and replay to users is called operational level user



complaints management.

Customer services activity

accept
Accept Customer Solving complaints
Complaints
Management activity replay ﬁ Monitoring replaying
Commitment/ Complaints Feedback for
customer service management |:> improving customer
targetsS service

Monitoring Find bottleneck,
recommendation for
improving system

Fig. 1: Concept of User Complaints Management

This daily routine job process of user complaints management is very important, however, also
manage complaints is important. If lack of management, complaints may not reduced, or not touched
core problems that cause the complaints. Management of good water supply system keep monitoring
two items, 1) speed and effectiveness of replay to user complaints and 2) achievement of customer
services target. Normally, complaints and requests are recorded on log booking system and keep
monitoring until sufficiently replay to user, or in other word, until solve the problem and user is
satisfied. Thus all accepted complaints and requests should be replay sufficiently. Also, manager
keep monitoring achievement of customer service target, such as “replay to user complaints within 2
business days”, or “repair leakage within 24 hours”. If manager finds failure to achieve these targets,
he tries to find bottle neck that makes failure to achieve and try to removing that bottleneck. If
necessary, he may change the system or enforce capability, such as increasing staff or re-training,
change the job flow, or protocol. Thus manager always try to maintaining operational level user
complaint management process very smoothly.

As summary of this section, three things are very important:
- Management task is make smoothly operation for solve complaints and request from users
- For that purpose, many organizations have targets or measurements to judge efficiency and
effectiveness of the user complaints management
- Also, for that purpose, management improving job flow or business system in necessary

In this manual, business system means organizational structure, roles and responsibility allocated to
job or staff, and process of works.

(3) Why good customer service is required?

What is the objective of your organization (WUSC)? Please think with your own word. Normally
any organization determined their objective with vision or mission statement and make clear to
stakeholders. Also, normally, any water supply system has determined their objective or mission as
“provide safe water affordably to maximum number of users with reasonable cost”. Your water
supply system has different wording, however, almost everyone who involving with water supply
system may agree with this determination, | hope. Provide safe water is priority task, and then



provide enough quantity of that safe water, and increasing number of people who lives or stay in
your jurisdiction who can access with your safe water, and lastly provide your safe water with
reasonable cost that these users can pay without much trouble. These are missions and with these
missions achieve higher standard of living. That means good service. If user complains something
wrong for water quality, he may point as violation of your mission for provide safe water.

However, always you do not know your business system has qualified to achieving your mission
mentioned before. Customer complaints are only way to notice or confirm as your business system is
sufficient to achieving missions of the organization.

Secondly, your organization needs support from users, in term of water tariff payment, or voluntary
works for assist to achieving mission of your organization. Customer satisfaction is surely required
to keep getting support from users for achieving mission. If user has complains to your services and
stop to support, how you can achieving mission of your organization? Normally, | say with other
words, as “water supply system (= your organization) is utility service oriented organization”. Thus
please avoid bureaucratic manner to customer service works. Although your organization is NPO:
Non Profit Organization, or quasi government organization, but should be service oriented. Thus you
need to response to reasonable requirement from customer speedy and effectively. But also you must
always consider what is principle requirement your user requesting. Or in other word, what is real
cause of the complaint. Solving that real cause is essential part for make customer complaint,
although speedy, timely responses with user friendly attitudes are required. This manual mentioned
more about what is “solving real cause of user complaint” in section 3.

As the summary of this section, it may conclude into three items:

- Objective of the organization for water supply is, “provide safe water affordably to maximum
number of users with reasonable cost”. And you are required to provide high quality, speedy and
effective customer service.

- Reasonable complaints and requests from user are important opportunity to confirm ensure to
achieve the organizational objective

- Also your organization requires support from users and without support from users, your
organization and your work could not accomplish. Thus keep providing high quality service and
keep maintaining customer satisfaction are most important things for carry on your work.

3. Job flow of user complaints management

Manager of WUSC should always maintaining job flow of user complaints management smoothly.
Only manager (or person who empowered) can change the system for that purpose. Fig. 2 and 3
show sample and typical job flow for user complaints management.

Complaints and requests from users are mainly categorized into three groups. Manager can set
standard job process and allocate staff based on this concept. Three groups are namely, (1) customer
service: billing and meter reading, (2) technical problems: leakage, (3) water quality problems.

(1) Billing and meter reading

Complaints in this category are mostly tries to insist something wrong on billing amount and
doubt accuracy of meter reading or accuracy of water meter. Fig. 2 shows typical job flow for user
complaints in this category. Normally meter reader may be assigned as in-charge for solving this
type of complaints. He or she takes care for find causes of the complaint.

1) Simple calculation mistake
Normally, user comes to complain for something wrong on billing amount, such as billing amount
increases rapidly. If it comes from simple calculation mistake, just correct billing amount with

apology.



2) Re-reading and filed test

But argument comes on normally consumption volume and user has question to meter reading or
accuracy of water meter, or possibility of in-house area leakage. In this case, meter reader visits
resident of user and re-reading water meter with attendance of user. If consumption volume is not
much different with record of the read on billing, then ask user for they have any special occasion
and using water more than usual, such as have party or family cerebration. Also, close all water
faucets and check dial of water meter is running or not. This is called field test. If both re-reading
result and filed test are sufficient, under user insist they do not consume water irregularly, discuss
with user and keep mentoring next meter reading. But if re-reading result is doubtful but filed test
ensure accuracy of water meter, it is simply misreading and correct record of meter reading with
result of re-reading, and re-issues water bill with apology.

In some countries, water supply system has simple and mobile-able water meter test facility and
do water meter test and calibration on site.

3) Workshop test

If even in close all faucets and still dial of water meter is running, then there would be two
possibilities, something wrong for that water meter or in-house leakage. In this case, temporary
replace that water meter with new one and bring to workshop of WUSC and test the water meter. If
shop test ensures accuracy of water meter, then move for in-house area leakage detection. Also,
replace back that water meter. Basically water meter is property of user. Method of shop test is
mentioned in “Meter Reading and Water Meter Test/Calibration Manual”.

4) In-house leakage detective

If there is no problem on water meter, then visit resident of user and detect in-house area leakage
detection. Normally, check the water spots or wet part of in-house area pipe lines one by one. Check
carefully joint of pipeline, connection of faucets, taps or valves. Also check the quality and condition
of pipe. If pipe become old or user uses low quality material, leakage is easily happen from pipe
broken. These are most possible leakage area. If success to find in-house area leakage, recommends
to user for repair that leakage.

5) If still could not success to find causes

If still could not find the cause of the complaint, discuss with customer and keep monitoring to
next meter reading. If still same phenomena will happen when during next meter reading, consider
more rigorous shop test or rigorous in-house area leakage detection.

6) Cost sharing

It depends on the rules and regulation of WUSC, but if cost is required for shop test and in-house
leakage detections, you may need agreement and approval from users.

Check misscalculatioh Re-reading and simple
ield test

1 mistake accurate meter reading and water meter In-accurat meter reading accurate meter

Ask user for occasion

of in-normal correct meter reading
consumption such as and bill amount
family cerebration

Fig. 2: Sample job flow for complaints on billing amount and meter reading
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Accept user
complaints

calculation
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Recommend to repair
leakage

Correct bill amount

(2) Leakage

Secondly or thirdly frequent complaints are leakage. If leakage is happen in low water pressure,
contamination could be easily happen and water become no more potable. Thus if user notices the
leakage, WUSC should immediately repair that leakage. If leakage point is in in-house area of user,
repair is response to user. If leakage is in property area of WUSC, WUSC should repair immediately.
Normally, inspector is assigned in-charge of detection and repair works, and commands to plumber
for this type of work.



(3) Water Quality

Again, secondly or thirdly frequent complaints are water quality, such as ordure, smell, or color. If
WUSC accepts complaints of this type, normally chemist visit resident of user and take sample of
water and try to find the cause. Mostly it comes from leakage or pipe connection work on upper
stream of distribution line. Fig. 3 shows typical job flow for complaints in this category. For method
of water quality test, it is covered by “Water Quality Management Manual”.

1) Water quality test

Chemist takes several samples from taps in house of user as well as neighbors, house located
upstream and house located downstream connected with same water distribution pile. If complaint
about water quality is observable, such as color, or testable with portable test kit, chemist can rather
easy to find the start point of the problem. If problem starts from upper stream of the distribution line,
then consider what causes that problem. If test result is not so sure by portable test kit, bring back
samples and conduct laboratory test.

2) Quality problem caused by leakage repair works or pipeline connection works
If chemist finds clear causes such as leakage repair works or pipe connection works on upper
stream of the distribution pipeline, explains to users about causes and when problem would be stop.

3) If causes are not by leakage repairs or pipeline connection works

If water quality problems are found on both samples taken from house located on upper stream
and resident house user complaint, but not find clear causes, please do further investigation for find
where it starts to happen. In this case, chemist needs to visit area again and find where problem of
water quality starts on distribution line. If cause comes from leakage, broken pipe or some failure of
pipeline connection, or valves, arrange for repair or fixes. Report to user why it was happen and
explains already fixed.

4) If water quality is happen in in-house area of users and caused by leakage or broken pipes

If water quality problem happens only in-house area of users and not observed in any area
including water from residents on upper stream and downstream on same distribution line, cause
may obviously from leakage, broken pipe or change of material quality within in-house area of user
who complaints. Sometimes careless plumber connects water supply pipe with sewerage pipe and
make problem in this category. In this case, recommends to user for further detections of causes, on
pipeline in in-house area of user.

5) Serious contamination

If chemist finds serious contamination caused by inaccurate sewerage system or sanitation
facilities, damping of solid wastes, or illegal activities such as pumping water from pipeline or
illegal connection, please suggest improvement or action should be taken to manager or in-charge of
user complaints management system immediately.

Phenorfénais cused by N

peage or failure of

sigleline? Or illegal
vidjes? Serio

Visit area and take
sample for
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Accept user
complaints

Find where water quality
problem starts
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No| "

Leakage detection in area Take actions, leakage
between in-house area repair, law
and ex-hause area of pipe etc.

Explain to user what
makes and when finish
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Recommend leakage
detection or material
quality change in in-
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Fig. 3: Sample of water quality related user complain management process



(4) Others
If user complaint is not any category of these mentioned above, manage that by ad-hoc and case

by case. Please always keep in mind to find what cause the complaint, and fix it. It is commonly
happened as phenomena, fist complaint looks meter failure or water quality, but real cause is leakage.
Find real cause and fix that cause is principle of user complaints management.

(5) Job Flow Management

Manager must supervising and coordinating for operation of user complaints management
smoothly. This activities including, log monitoring, trouble shooting, re-assignment of staff for solve
the complaint and coordination. For this smoothly operation, closed communication with staff and/or
user is very important.

Fig. 4 and 5 show sample format for user complaint management and Fig. 6 shows sample job flow
management system. When customer service clerk accepts user complaint by phone or fax, or visit
of user, he or she writes complaints on the service request form (Fig. 4). Also when meter reader find
some irregularity regarding meter accuracy or water quality, he or she write information on this
format. Write name of user, address, date and mark on category of complaints, such as dirty water,
no water or high consumption. Then submit to manager or in-charge of user complaints system. He
directs his decision based on this service request.

SERVICE REQUEST

DATE: | NO.
TIME: |

Name of User:
Address:

Zone: |

[CIno waTer [CJHiGH consumPTION ACTION TAKEN:
[CJorTy wATER [JtAsTE OR ORDER
[CJHiGH PRESSURE [Jrow PreSSURE by:

NAME OF Meter Reader/Plumber:
[CIMETER LEAK [CJreak cHECK

TO CUSTOMER: Did action taken satisfy your request

[CJrereap [CJoTHERS (Specific)

[ Jves

DNO signature
REQUEST RECEIVED BY: APPROVED BY: COMPLETED ACTION REVIEWED BY:

DATE: DATE: DATE:

Fig 4.: sample format of service request



MAINTENANCE ORDER

[M.0. NO. |
DATE:
TIME: [METER NO. I
Name of User:
Address:
Zone:
USER CODE:
[CJreap [Jrurn oFF [CJrerAIr BOX
[Jstuck [CJmeTeR LEak [CJreak cHeck
[Jrurnon [Jrest [CJotHers
[CJremove METER NO. SIZE KIND/BRAND READING
[Jser
[CJotHers REMARKS:
TEST RESULTS: |_|FIELD |_|sHop

TESTED BY: DATE:
PREPARED BY: APPROVED BY: DATE COMPLETED:
BY:
Plumber

Fig 5.: sample format of maintenance order




Meter reading

<chedule [ Meter reading

Maintenance | meten

Service |: Order (lf - field testireplace
Request form meter fa:llure) - shop testirepair

(leakage)
Customer | I | > - repair
complaints by :> Service I (water quality)
telephone or visit Request form - laboratory test
to office
I \ - Complaints accepted
Monthly Data | _ Complaints solved
Feedback/response to Sheet - Complaints not solved

customer and confirm ~Ratio
their satisfaction

Plumber:

1) meter

- field test -> replace -> shop test -> repair
2) Maintenance order

=—>  Maintenance

Order - plumber -> manager -> meter reader -> manager and filing
Chemist:
H Water Ouali 1) Water sample
Service > Q ty - sample -> laboratory test -> counter check by central laboratory
Request form Test 2) report
- chemist -> manager -> meter reader -> manager and filing

Plumber and inspector:

1) pipe

= Leakage - leakage detective -> repair

2) report

- inspector -> manager -> meter reader -> manager and filing

|, Others

Fig. 6: Sample of user complain management system

If the complaint comes from accuracy of water meter and requires shop test, also write information
on the maintenance order. Based on this maintenance order, water meter are replaced with new water
meter temporary, and conduct shop test at workshop. Results of test are return to manager or
in-charge of user complaints system.

After that works based on maintenance order, manager or in-charge of user complaints
management system directs to meter reader for informs results and recommendations, if in that case
(such as repair in-house area leakage) based on original service request.

In case of water quality problem, or leakage, use only service request form and directs laboratory
test to the chemist, or leakage repair to team of inspector and plumbers.



Service request form and maintenance order form are controlled by serial number and trace
history and status of solution by manager or in-charge of user complaints system.

Statistic data of user complaints are also recorded on the monthly data sheet, a kind of monthly
report of management and operations. With this monthly data sheet, manager and CEO keeps
monitoring performance of customer service.

4. Analysis of user complaints

For ensure to maintaining and/or improving quality of customer services, analyzing user
complaints and improving complaints management system is very important. Fig. 7 shows sample of
log format and Fig. 8 shows sample of statistical analysis report. WUSC can design form and
manner of statistical analysis for their objectives. This sample aims improving speed and
effectiveness of user complaints management, and change allocation of staff based on the analysis
results, such as hire assistant chemist for reduce complaints unsolved on this field.

(1) Record on log to statistic analysis

When WUSC accepts complaints or requirements, write complaints and information on service
request form and then transfer to log book. In sample of Fig. 8, complaints categorized into 4 areas,
1) water quality (chemist handles), 2) leakage/pressure (plumber and inspector handles), 3) meter
reading and billing, high consumption, (these meter reader handles) and 4) others. Actually mark on
category from 1) to 4), and then fulfill other information including serial number (=No. on service
request form), date of accept, person and in charge for this complaint. If the complaint requires
issuing maintenance order, serial number of the maintenance order is recorded on column of note.

When the complaint is solved, then fulfill the date, and when inform the results to users, fulfill the
data. For analysis and management, it is highly recommendable to use computer and EXCEL.

(2) Statistical analysis

Actually, it is so simple, just count by category, number of complaints solved and unsolved within
10 days, those within 20 days and more than 20 days. Then compare performance with last month
and previous year. The water supply system using this format concerns efficiency and effectiveness
of user complaints management system and they focus to keep monitoring comparison with previous
month and previous year, and try to ensure reduction of complaints more than previous as well as
solve within maximum 20 days.

Some other water supply system do statistical analysis for complaints solved within 2 days (that is
their commitment), and 10 days and more. They concern about achievement of their commitment.
Thus they design categorization to 3 groups, complaints solved within 2 days, within 10 days and
more. WUSC can design their statistical analysis for purpose.
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Date of accept

person accept

in-charge

water quality

leakage

meter reading

others

solved date

informed date

Note

Fig. 7: Sample of log form
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1) Number

up to now Water Quality Leakage/Pressure |Meter reading Others Total
[Unsoved complaints 5 2 10 3 20
Accumulatoin to this month Period from 01/01/2009 to 12/31/2009
Water Quality Leakage/Pressure |Meter reading Others Total %
Accepted 90 17 240 18 365
Solved within 10 days 40 15 200 10 265 73%
Solved within 20 days 40 0 30 5 75 21%
Solved more than 21 days 5 0 0 0 5 1%
Unsolved 5 2 10 3 20 5%
Ratio 25% 5% 66% 5%
Accumulation to last Month Period from 01/01/2009 to 11/30/2009
Water Quality Leakage/Pressure |Meter reading Others Total %
Accepted 81 15 223 12 331
Solved within 10 days 40 12 200 10 262 79%
Solved within 20 days 35 0 20 0 55 17%
Solved more than 21 days 5 0 0 0 5 2%
Unsolved 1 3 3 2 9 3%
Ratio 24% 5% 67% 4%
Last year acumulation to same month Period from 01/01/2008 to 12/31/2008
Water Quality Leakage/Pressure |Meter reading Others Total %
Accepted 85 25 275 22 407
Solved within 10 days 46 23 250 18 337 83%
Solved within 20 days 32 0 20 2 54 13%
Solved more than 21 days 2 0 0 0 2 0%
Unsolved 5 2 5 2 14 3%
Ratio 21% 6% 68% 5%
2) Ratio
Water Quality Leakage/Pressure |Meter reading Others
Solved within 10 days 44% 88% 83% 56%
Solved within 20 days 44% 0% 13% 28%
Solved more than 21 days 6% 0% 0% 0%
Unsolved 6% 12% 4% 17%

Fig. 8: Sample of statistical analysis

5. Feedback for improving management system

As already mentioned, make feedback the result of statistical analysis to management system and
improving for high quality service. It is important roles of manager to improving system to achieving
objectives and mission of the organization efficiently and effectively. For this purpose, manager
should recommend to changing system, staff recruiting or job rotation to the management committee
of WUSC.

(1) Organization and staff allocation

Small organization may force for almighty to manager. It may no way but manager control and
supervising job flow. However, if possible, it may recommendable to make unit formulated by 4
staffs, meter reader, customer service clerk, plumber or inspector, and chemist under control of
manager or in-charge of this unit. Those staff may no necessary for full time assignment. After
accept complaints or request from user, manager or in-charge of the unit appoints in-charge for
solving the complaint by its nature. If complaint is basically meter accuracy or meter reading,
appoint meter reader for in-charge. Appointed meter reader must solve that complaint and reporting
to manager or in-charge of unit. Fig. 9 shows sample organizational structure of this unit.

Table 1 shows sample of job allocation, however, job is not fixed but sometimes inter change. For
example, complains of high consumption may first appointing meter reader as in-charge for solving
this complaint. He visited user and re-reading. Then suppose he found some problem on accuracy of
meter and user agrees to do workshop test. Workshop test is done by plumber who works in
workshop and reporting result of the test. In such way, job is moves. However, the meter reader is
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always in-charge of this complaints and he must keep trucking workshop test and get report, or read
test results on the maintenance order.

- supervising and controll
manager or in- - coord ination
charge of the unit - trouble shooting
I - negotiation with external stakeholders

I l l |

customer service

meter reader plumber or inspector chemist
clerk
- meter accuracy - leakage repair - water quality - billing
- meter reading accuracy - leakage detection - others
- high consumption - meter test
- no water
Fig. 8: Sample organizational structure of the unit
Table 1: sample job allocation
Staff Roles
1 Manager or in-charge of the - supervising user complaints management flow
Unit - coordinate and adjusting job allocation between staff

- negotiation with external stakeholders when solution requires assistance or
supervising from them, such as police for law enforcement to illegal
activity

2 Mater Reader - handle complaints regarding accuracy of meter reading, water accuracy of
water meter, or other consumption related complaints including no water,
high pressure, etc.

3 Plumber or inspector - handle leakage related complaints including leakage repair, leakage
detection as well as workshop or field test of water meter

4 Chemist - handle water quality related complaints, such as ordure, smell, taste, color,
contamination, etc.

5 Customer Service Clerk - handle billing issues and miscellaneous complaints not including above

(2) Monthly Data Sheet and recommendation

As | already mentioned, solving user complaints are controlled by service request form and
monitoring by log. Then statistical analysis is conducted every month at the end of the month and
reporting to CEQ, in case of WUSC, chairperson. In this monthly data sheet, manager mentions
recommendation for improving user complaints management system, if necessary, including
re-assignment of staff, recruiting new staff, change organizational structure, change job flow, change
protocol, etc.

The result of monthly based statistical analysis are summarized to annual data and mentioned on
the annual report as actual performance of customer services.
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PCM: Project Cycle Management
- Brief Introduction of Problem Solving Techniques Using PCM Method -

1. Objectives

This very brief and short introduction aims for make understand knowledge and techniques of
problem solving for staff works for WUSC: Water Users and Sanitation Committee. Of course there
are so many kinds of problems by nature such as complexity, impacts and cost for solution that
makes Problem solving sometimes not so easy. Also there are sometimes several alternatives.
Therefore, basically there is no simple way to solve problem. However, author believes
understanding this problem solving techniques makes you to have confidence.

PCM: Project Cycle Management is widely acknowledged methodology for find problem,
formulate plan for improve the problematic situation, monitoring implementation and lastly evaluate
for feedback the lesson learned to next step or next plan. Understanding this methodology and
techniques may very useful for solve the problem faced with in the daily operation and management
works, specially that is complex and difficult to solve immediately.

I hope reader can understand concept of this methodology and applied for your problem, and that
is objective of this short introduction.

2. Problem has structure

Except very simple problems, normally problem has structure and understanding the structure is a
key for solving. People normally recognizes only surface of the problem but not notice that has
structure because structure is hidden under surface.

Leakage is not repaired

Plumber are not available Tool for repair are not Spare parts for repair are
available not available
|
Number of Plumber has Tools is Tools for Volume of Spare parts
plumber is lack of skill shortage repair that spar parts for repair
shortage for repair leakage is are shortage that leakage
that leakage not available is not
available
Store does
not have
stock of that

Fig. 1-1: Structure of problem (sample) pare parts

Figure 1-1 shows typical problem structure of leakage repair. Leakage is reported to manager.
Manager order to repair but repair work is not accomplished. What happen? Simple mind manager
may only think there is leakage and simply his staff can repair after his command. But if this
manager keeps such attitudes, nobody believes him. Why? He doesn’t direct for repair, but just
command without judge the scare, complexity and possibility of repair work. Number of plumber is
enough to repair that leakage? Plumber has sufficient skill for repair that leakage? Tool for repair is
enough and sufficient? Spare parts for repair are enough and sufficient? Plumber cannot repair



leakage of iron pipe with tool for PVC pipe. People can easily understand such problem structure if
that is in his familiar area and tackles for solve without recognition of the structure or main factors
causes that problem. People can do with his rich experience piled as his in-tacit knowledge. But it is
not true for his unfamiliar area. Therefore, it is recommendable to have habit to think or understand
structure of problem. It may no need to explain, but experienced manager may direct repair works
after inquire several questions for confirmation of situation and conditions:

1) Experienced plumber Mr. Perfect is available for that repair works?

2) Type of available tools able to handle this repair works?

3) Number of that tools are sufficiently enough for repair the leakage?

4) Type of available spare parts is able for repairs and stops the leakage?

5) Volume of that spare part is sufficient enough to accomplish the repair works?

After inquiry of these questions, normal manager may direct to plumber like, first buy such and such
spare parts and bring such and such type of tools with such number of assistant workers and rush to
leakage point. Also he may direct to his inspector for confirm the repair work and wait his report.
Without understanding the structure of problems, he cannot direct this repair works to his staff.
Suppose if manager just command to his unskilled plumber for repair and the plumber find leakage
is come from old asbestos pipe, but he has only small sized PVC pipe and tools for small sized PVC
pipe. Plumber may ask to his manager for next direction, but obviously this manager has not
sufficient capability for manage this type of activity.

3. History of PCM

PCM is firstly developed by USAID in 1960s for summarized plan cover all necessary factors
with logic of input and output and structure for achieve the output. This original concept called
logical framework. GTZ, German bilateral assistant agency further improving and added analysis
tools and makes it to methodology in 1980s. They call this methodology ZOPP, abbreviation of
project cycle management in Germany. Today, PCM is widely adapted to development and
management plan. You may have experience to saw same document or report adapted this
methodology.

4. Introduction of PCM

PCM looks difficult and complicated, but actually concept is so simple and you can do that
without using card or official group discussion after some experiences. | have rich experience to
work as management consultant and find management consultants use problem analysis similar with
PCM commonly for their consultation. However, they call this technique with different terminology,
such as structure analysis, logic tree analysis or AS-1S analysis. Whatever they call, analyze problem
with structure is basic skill and basic knowledge for management consultant.

PCM normally proceed with following steps, but you can skip or adjust based on your skills and
nature of problem.
A) Planning
Step-1: Stakeholder analysis
Step-2: Problem analysis
Step-3: Objective analysis
Step-4: Selection of target area
Step-5: PDM: Project Design Matrix
Step-6: PO: Plan of Operation
B) Monitoring and evaluaiton
Step-7: PDMe
Step-8: Monitoring and evaluation

A) Planning
(1) Stakeholder analysis

First step is stakeholder analysis. For understanding background and nature of problems, check
stakeholders and do analysis of their nature, SWOP: strength, weakness, opportunity and threat,
opinion, position or your requests to them.



Fig. 2-1 shows typical structure of stakeholder for WUSC.

LG Supervising group
{Health Center)

Supportive group Target group .
(DWSSDO) (WUSC) Opposite group
Cooperative grouf \‘ompetitive group
1 (brother WUSC) Bencficially (SP‘nall water supply)

(customer)
constructor

Fig. 2-1: example of stakeholders relation

List up name of stakeholders and write nature of each stakeholder. It may easy to consider their
SWOT: strength, weakness, opportunity and threat regarding to you or to problems you may try to
solve. If it is difficult, it may useful to write what mostly they said, or their opinion, and your
requests to them. Table 2-1 shows sample of such stakeholder analysis. Basically, stakeholder may
categorized into supervising, supporting, beneficially, opposite or intervention, but sometimes has
several roles, or change the roles by situation.

Table 2-1: sample of stakeholder analysis

Stakeholders

Characteristics

Users

- Beneficially

- They want safe water

- They want to discount water charge more reasonable level
- They want more stable supply

- They want more good services

- They want more water supply (business member)

DWSSDO

- Supporting organization

- WUSC want them to do more material supply

- WUSC want them to have more training program

- WUSC want them to more subsidies facility (and construction)
- WUSC want them to have more budget for support to WUSC

Health Center

- Supervising water quality (double check water quality)
- Provide testing kits and chemicals for water quality test

NGO

- ANGO is supportive for awareness campaign by WUSC
- B NGO opposites to water charge policy of WUSC and insists for reduce
or free charge to poor people

(2) Problem analysis

As | already mentioned, complex problem has structure and find that structure is key for solve.
Without knowing structure, you may not find effective solution. Think causes that makes that
problem and relating with cause and effect relation. For example of fig 1-1, problem “leakage is not
repaired” is caused by another problem “spare parts for repair is not available”, and this problem
caused by out of stock in the shop. In such way, problem has causes and emerged as effect.

For problem structure analysis, following steps with group discussion may effective:

Task-1: write problem on card




Task-2: grouping with similarity, and brush up the description, if necessary
Task-3: find relation of cause and effect with each problem
Task-4: linkage with caused problems and effective problem

1) Write problem on card
Write problem on card. Principles are:

- write one problem on one card, never write several problems on one card
If necessary, you can use many cards as possible

- better write problem only, not write causes of that problem

- better write problem as passive sentence

- better avoid to use “not” or “no”

- never criticized to description of problem other people write
Never criticize or deny opinion of others, but try to understand what he or she try to say, even you
can not agree with his or her opinion. Problem sometimes looks different for other people and you
must remain that. You must try to understand what that problem looks like for other people. But
you can suggest to rewriting more clear meaning or more clear description.

2) Grouping
Grouping cards with similarity. If find same problems mentioned with different tone, and if you
can make better, you can suggest rewrite and get agreement.

3) Find relation of cause and effect
Find relation of cause and effect among cards. First find one on one relation of cause and effect,
and then gradually find another related card, and makes structure of one to many relation.

4) Linkage
Accomplish the linkage and make structure. On this process, you may find some missing problem
card. You can add that missing card mentioned problem complete linkage.

Fig 2-2 shows example of problem analysis.

Revenue collection is
less than target

. . . — . Difficult to increasing 'WUSC required to
Intake water volume is Production volume is Distribution volume is . .
revenue from sales of provide good servivce to
less than demand less than demand reduced
water customer
Filtration capacity is Proposal of inceasin

pacity o 9 Staff need more

Shortage of electricity already reach with Leakage is increasing water rate is not
management training
demand approved by assembly
Consruciton of pipeline New facility requires DWSSDO has limited WUSC has limited Previous JICA training
Replacement of pipeline
relation in national new technology and new training capability for capability for training to limited on facility
is delay
highway is delay knowledge this area staff in this area operation

Fig. 2-2: example of problem analysis

After rich experiences, you may do this analysis and find structure easily without using card or
group discussion.

Problem set on top of this problem structure called “core problem”. Problem “leakage is not
repaired” on Fig. 1-1 is such core problem. Core problem normally be biggest and hardest problem
to solve. Or on the other word, although core problem is most problems you want to solve, however,
you cannot solve this problem immediately without solving other problems case this core problem.
You must solve the problems on bottom first, and step by step, and you can finally solve the core
problem. PCM calls this structure as “problem structure” but management consultant calls rather
“As-1s” structure because this structure shows whole picture of present problem situation.



(3) Objective analysis

As you may already guess, solution also have structure, or you cannot solve the core problem
immediately, but take step by step approach from bottom of problem structure. For find such
solution structure, again think relation among situation of problem solved. In this relation, it is more
means and objective rather than cause and effect.

For objective structure analysis, following steps with group discussion may effective:
Task-1: pick up the problem and write objective of this problem on card
Task-2: grouping with similarity, and brush up, if necessary
Task-3: find relation of mean for objective
Task-4: linkage with means relations

1) Write objective on card

Pick up one of problem and write status of that problem is solved, so called ideal situation. For
example of Fig. 1-1, problem of “leakage is not repaired” becomes “leakage is repaired” as ideal
situation or situation when this problem is solved. “Objective” in PCM means such ideal situation
when problem solved. Do this activity to all problems on problem structure. However, sometimes
there could be several objectives to one problem. No necessary to be one on one relation for such
situation. Again, sometimes you cannot find any objective for problem. It may happen sometimes
and there is no solution for this type of problem.

2) Grouping
Grouping cards with similarity. If find same meaning but described with different tone, and if you
can make it better, you can rewrite after suggestion and get agreement on group discussion.

3) Find relation of mean and objective

Find relation of mean and objective among cards. First find one on one relation of mean and
objective, and then gradually find another related card, and makes structure of one objective to many
means relation. “Mean’ using in PCM means simply “way to achieve” or “how to realize” that
objective.

Leakage is repaired

Plumber are available Tool for repair is Spare parts for repair is
available available
|
Could use Plumber has Necessary Tools for Necessary Spare parts
necessary sufficient volume of repair that volume of for repair
number of skill for tools are leakage is spar parts that leakage
plumber for repair that available available are available is available
repair work leakage
Store has
sufficient
volume of
stock

Fig. 2-3: example of such objective structure (to Fig 2-1)



4) Linkage

Accomplish the linkage and make structure. On this process, you may find some missing mean
card. You can add that missing mean card and complete linkage. Fig. 2-3 and 2-4 show example of
such objective structure.

Revenue collection is
more than target

Intake water volume is
sufficiently to meet with
demand

Production volume is
sufficiently meet with
demand

Distribution volume is
meet with demand

Increasing revenue from
sales of water

————

Reduce interruption of
pumping by black out

Construct another
filtration facility

Reduce leakage

Submit proposal of
inceasing water rate with I
medium business plan

ncreasing member user

jati Pipeline expansion to
Install more generator "eg;:;::';"ss;;;b's Speedly repair Replace old pipe B v ren Provide quality water Sufficient water supply Provide good servie
Staff has management
training
DWSSDO provides JICA provides
management training management training

Fig. 2-3: example of such objective structure

After rich experiences, you may do this analysis and find structure easily without using card or

group discussion.

Obijective set on top of this structure is called “core objective” and this objective normally be
biggest and hardest objective for achieve. Or on the other word, although core objective is most one
you want to achieve, however, you cannot achieve this situation immediately without realizing other
objectives that has means to achieve this core objective. You must achieve the objectives on bottom
first, and step by step, you can finally achieve the situation mentioned on core objective. PCM calls
this structure as “objective structure” but management consultant calls rather “To-Be” structure
because this structure shows whole picture when all problems are solved.

Revenue collection is

more than target

Intake water volume is
sufficiently to meet with
demand

Production volume is
sufficiently meet with
demand

Distribution volume is Increasing revenue from

meet with demand

sales of water

-

Reduce interruption of
pumping by black out

Construct another
filtration facility

TN

Submit proposal of
Reduce leakage inceasing water rate with
medium business plan

Increasing member user

Install more generator

negotiation on stable
power supply

Speedly repair

N

Replace old pipe

Pipeline expansion to
new area

Provide quality water

Sufficient water supply

Provide good servie

Fig 2-4: sample of target area selection

(4) Selection of target area
If you have affordable resources or problem is simple and not much serious, realizing the ideal
situation pictured as objective structure may easy. However, resources are secured and it may not

Staff has management
training

——

DWSSDO provides

JICA provides

training

training




enough to achieve the situation pictured on objective tree. Therefore, you need to select focus area
considering availability of resources (budget, human resources and other management resources),
efficiency, impact and sustainability. Therefore, considering limit of available resources and select
such target area on objective structure. Fig 2-4 shows sample of this selection. In this sample, WUSC
select two areas for focus to improving, install new generator and replace old pipe.

(5) PDM

PDM: Project Design Matrix is summary sheet of plan and shows briefly purpose, what are
expected outputs, what kind of inputs are considered for achieving outputs, volume of inputs,
activity for achieve outputs and sort of targets as validation and means of validation. Also this PDM
mentioned about condition for implementing as assumption.

Table 2-2: sample of PDM

Narrative description Verification Mean of verification assumption
Overall goal:
Revenue collection is improved Revenue from sales of water | annual report of 2010,

is increasing from 200 2011 and 2012

million Yen to 200 million

Yen

Project Purpose:
Revenue water is increased NRW: Non Revenue water is | annual report of 2010,
improved from 40% to 30% | 2011 and 2012

Outputs:
1. Water intake volume becomes 1. Production volume 1. Monthly performance | Source as
stable increasing from 2,000 cubic | monitoring report of ground water is
2. Water distribution volume become | meters per day to 2,500 September 2010 and stable
stable cubic meters per day in annual report of 2010
2012. There is not
2. Technical loss is improved | 2. annual report of natural hazard
from 35% to 25% in 2012. 2010, 2011 and 2012 including
earthquake
Activities: Inputs: Assigned
1-1. Project duration and frequency of persons keep
power supply intervention Chief engineer: 1 person working for this
1-2. Project necessary capacity of new | Chief operator: 1 person project
generator
1-3. Project sufficient specification of | New generator The Board
new generator PVC Pipe, fitting material and valves approves
1-4. Estimate cost for purchase new budget for
generator 0.5 million Yen for purchase of new generator and | purchase new
1-5. Estimate necessary running cost installation generator and
1-6. Research availability of new 2 million yen for replacement of old pipeline including | construction
generator civil works project
1-7. Confirm financial possibility to
purchase new generator
1-8. Purchase new generator Pre condition:
1-9. Confirm improvement of intake
volume

2-1. Project necessary pipeline
replacement

2-2. Estimate necessary cost

2-3. Project new running cost

2-4. Confirm financial possibility to
do this capital investment

2-5. Get approval of this capital
investment

2-6. Bidding

2-7. Monitoring construction work

2-8. Confirm improvement of NRW




PDM is sometimes called as Logical Framework, because this simple summary table has own
logic of inputs and outputs. Use inputs and conducts activities. Activities create outputs. Outputs
contribute with realization of purpose and purpose contributes achievement of overall goal. With
virtual columns of narrative description, there is inputs and outputs relation from bottom to top.

For judgment of realization about outputs and purpose, check the target mentioned as verification
column. Or this column be a sort of target to achieve with this plan. Also this PDM mentioned data
source for confirmation of achievement. Thus you can check the realization of plan with this
summary sheet, as well as so easy to explain about plan. If necessary for explain more detail, you
can also using PO: Plan of operation, but briefly, PDM is sufficient enough. It may no necessary to
make PDM for simple project, but recommendable to make for complicated problem or huge
resources consumption program. Although you may no need to make such PDM for small sort term
solution you plan to implementing, however, it is recommendable to have concept of such summary
to make clear what is purpose, what is input, what is output, and how to achieve the target. Normally
core objective may be super goal or project purpose. If project is small and simple, you may no need
to fulfill the column of super goal. Table 2-2 shows sample of PDM.

(6) PO

PO: Plan of Operation is a kind of action plan and determines more detail about activities for who
is in charge of each activities, and what is output or result, duration, timing and other necessary
information for conducting that activity, or monitoring that activity.

Making PO is very simple. Transfer activities on PDM and set schedule of conducting each
activities, responsible person, expected outputs from that activity, budget, necessary management
resources and others. You can modify the format for your purpose. This PO may very useful for your
work. Table 2-3 shows sample of PO.

Table 2-3: sample of PO
activities Implementation In charge Outputs Budget | Material Notes
schedule
1/2|3{4]5|6
1-1. Project duration and frequency of power supply Chief Engineering
intervention Operator report
1-2. Project necessary capacity of new generator Chief Engineering
Engineer report
1-3. Project sufficient specification of new generator Chief Engineering
Engineer Proposal
1-4. Estimate cost for purchase new generator Accountant Vendor
quotation
1-5. Estimate necessary running cost Accountant Financial
analysis
report
1-6. Research availability of new generator Chief Proposal with
Engineer quotation
1-7. Confirm financial possibility to purchase new Accountant Financial
generator notes
1-8. Purchase new generator Manager Purchase 0.5 Need to
order million get
Yen approval
from the
board
1-9. Confirm improvement of intake volume Chief Monthly
operator report
2-1. Project necessary pipeline replacement Network Engineering
engineer report
2-2. Estimate necessary cost Accountant Financial
analysis
report
2-3. Project new running cost Accountant Financial
analysis
report
2-4. Confirm financial possibility to do this capital Accountant Vendor
investment quotation
2-5. Get approval of this capital investment Manager Proposal Need to
get
approval
from the
board
2-6. Bidding Manager Bidding
document
2-7. Monitoring construction work Chief Inspection 2 million
engineer report Yen
2-8. Confirm improvement of NRW Chief Monthly
operator report




B) Monitoring and evaluation

Normally problem solving in business world requires sort of cycle management of:
- planning
- implementing
- monitoring and evaluating,

- feedback of lessons learned to improve more good planning and implementing
Therefore, time to time monitoring and evaluation may necessary.

Basically, you can monitor progress with PO. However, PO may not sufficient for evaluation.
Evaluation is not only means check the accomplishment or realize of outputs as results of activities,
but also need to review the meaning of outputs when the problem is solved or on improving.
Evaluation of what may sometimes be subjects and also you may change by objective and situation,
however, generally speaking, evaluation is done by efficiency, impacts, relevance, effectiveness and
sustainability so called 5 evaluation items agreed among DAC in OECD.

Normally, JICA and many other international assisting agencies are conduct evaluation 3 times,
pre, medium and post of project period. It may recommendable to do evaluation time to time, at least
3 times when implementation starts, middle of implementation period, and when accomplish the
implementation. Pre evaluation means more cool your head and review your plan with different
point of view for reconfirmation of effectiveness, sufficiency and sustainability of expected results.
Medium term evaluation has more meaning of monitoring and if you find some serious problem on
this evaluation, you should take corrective activity immediately. Post evaluation has meaning for get
lessons learned and become wise for next time.

For monitoring and evaluation, firstly prepare PDM for evaluation and do evaluation base on this
PDM called PDMe: PDM for evaluation.

(7) PDMe

PDMe is basically same with PDM but just adjust for evaluation. For pre evaluation before starts
implementation of improvement plan, adjust PDM to PDMe, just change the format shows as Table
2-4, as sample.

Transfer description of super goal, project purpose, outputs and inputs from PDM to PDMe format.
Difference is just replace activities with inputs, drop off the column of verification, mean of
verification and assumption and replace with column of efficiency, impacts, relevance, effectiveness
and sustainability.

(8) Monitoring and evaluation

Conduct evaluation on efficiency, impacts, relevance, effectiveness and sustainability of project.
Take necessary action based on your evaluation, if necessary including correction/adjustment of
existing plan, make report or memo for feedback, etc.

1) Efficiency

Review outputs were achieved efficiently or not. For judgment of efficiency, consider relation and
sufficiency between inputs and outputs. Are inputs sufficient enough to achieve outputs? Is there any
shortage? Or should you utilize other kind of inputs? For example, you want to increases intake
water volume from 2,000 cubic meters per day to 2,500 cubic meters a day, but suppose capacity of
new generator is not meet with increasing such amount. How could you evaluate new generator
makes efficiently improving “1. Water intake volume becomes stable”? Or what do you think if
achieving this output requires accountant but drop from original plan.

2) Impacts

Review impacts of your planning purpose to core problem of what you really want to do for
improving. It may not completely wrong, and also what you can do is sometimes limited, however,
you had better review how much your effort gives impacts to core problems. For serious problem, it
may useful to insist your contribution and request others for their contribution. Evaluation of impacts



may useful for such purpose. Judgment of impacts makes comparison of purpose and outputs as
results of your effort you plan to achieved, almost achieved or already achieved.

For example, although increasing revenue water contributes to increase revenue, however, if it
may contributing only few percentage and increasing water rate is more has impacts and more
required for full cost recovery, how do you think the impact?

Table 2-4: Sample of PDMe

Narrative
Description
Super goal:
Revenue collection
is improved
Project Purpose:
Revenue water is
increased

Outputs:
1. Water intake
volume becomes
stable

2. Water
distribution
volume become
stable

Inputs

Chief engineer: 1
person

Chief operator: 1
person

New generator
PVC Pipe, fitting
material and
valves

0.5 million Yen for
purchase of new
generator and
installation

2 million yen for
replacement of old
pipeline including
civil works

Efficiency Impacts Relevance

Increasing revenue
water contributing
increases of
revenue, however,
it is only improves
2% and may more
necessary to
increasing water
rate. Present water
rate is not meet to
cover necessary
operation and
maintenance cost.

Have sufficient
relevance for
achieving
improvement.

Capacity of new
generator has
problem and also
fuel supply has
problem.
Achieving outputs
requires
involvement of
accountant but
dropped from
original plan.

3) Relevance

Effectiveness

It has effectiveness
but also required
stable power
supply and
purchase of fuel
that may more
effective to
maintain stability
of intake volume.

Sustainability

Sustainability
depends on more
for negotiation of
stable power
supply and stable
fuel supply with
reasonable cost.

Review relevance of your approach in term of outputs can achieve the purpose. Relevance means
sufficiency of your approach (outputs as result of activities) to achieving purpose. Are there any
missing elements (output) for achieve purpose? Are there sufficient linkage between outputs and
purpose? For judgment of relevance, compare purpose and outputs, and trace linkage to achieve
purpose by outputs. If the linkage is weak, relevance is doubtful. Normally, evaluator considers
relevance as fitness with higher policy or plan, program, such as national plan, sector plan, business
strategy or other improvement plan. If plan follows or support to higher level strategy, plan or
programs, or not make any conflict with other plans, evaluator evaluate this plan has sufficient
relevance with other plan and polices.

4) Effectiveness

Effectiveness also judge compare with purpose and outputs, and trace how achievement of outputs
contributes to project purpose. For example, new generator and pipeline construction may
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contributes but still if stable power supply and stable purchase of fuel may more effective to
maintain stability of intake volume, how do you think effectiveness?

5) Sustainability

Judge of sustainability use all information on super goal, purpose, outputs and inputs. However,
for evaluation on sustainability, you may sometimes need to consider other information not
mentioned on PDMe. In that case, please look carefully problem structure and objective structure,
and which area you select as target and find factors or threat for sustainability of results and
achievement by the project.

6) Conclusion

Make conclusion based on evaluation of 5 factors. | introduce 5 factors of evaluation, however,
important thing is not evaluate 5 factors, but understand concept of evaluate not only achievement
but also outcomes. Project purpose and super goal are called outcomes for comparison with outputs.
Concept of evaluation is focus to consider these outcomes. But outcomes may not be achieved by
your project alone. Achievement of outcome also needs contribution by other projects. Evaluation
required consideration of such situation and review your contribution.

5. Bibliography

There are so many bibliographies of PCM and ZOPP. Following books may recommendable
regarding availability and easy for reading. Many Japanese experts may have experience to learn
PCM by these textbooks and some of them may have for reference of his/her assignment. Also you
may rather easy to purchase from FASID, publisher of these textbooks by mail order or through your
counter Japanese experts.

A) Planning

PCM: MANAGEMENT TOOL FOR DEVELOPMENT ASSITANCE : Participatory Planning

B) Monitoring and evaluation

PCM: MANAGEMENT TOOL FOR DEVELOPMENT ASSISTANCE : Monitoring & Evaluation
(M&E)

Lastly, | hope you to master concept of this PCM methodology and use for your works efficiently,
effectively and practically. That is my objective to write this short introduction about PCM. |
repeated again but concept of PCM is very simple and not difficult at all. We Japanese call
“Dandori”, for good coordination of problem solving or accomplishment of task. “Dandori” means
setup, or process from research, preparation, planning and implementation. Good “Dandori” comes
from understanding of problem structure and efficient/effective way to solve the problem by
experiences. You could be good manager to do good “Dandori” after you master this problem
technique. May PCM with you!

Prepared by T. Suetake

JICA Expert of Management and policy Administration
at Sunday, March Twenty-eighth, 2010

at Kakarbhitta, Nepal bitted by so many mosquito.
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Awareness Program

WUSC management model recommends to doing awareness program for get understand and support
to activity of WUSC from users. Chart shows three categories of training may necessary, for
management committee member to better policy making, capacity strengthening to staff for good
business operation and awareness program to user for get their understanding and support to activity

of WUSC (C-1).

Capacity Development Model
Training to Management Layers

A-1
Management Committee - Training on policy making/supervising
(Policy making/Supervising for management committee member
Organization) - Introductory training for new members

¥

- Training for strengthening operational
capability

Staff Organization
(Operational Organization)

¥

- Awareness training/promotion

User
(Beneficially)

Normally this objective may achieved by marketing or communication. However, since roles of
water supply aims to reduce/preventing water born disease and improving life standard of the people,
it is very important to promote good hygiene practice and understanding roles of water supply, or
importance to using safe water. Approach on the model recommends to preparing awareness
program and develop sufficient material for such awareness promoting activity. Here is sample of
material developed during awareness program workshop for Salakpur WUSC and Pathari WUSCs,
both develop wall hang style story board for 1) school kids and 2) women’s group, specially young
mother who has infant. However, of course, WUSC can develop other purposes or objectives of
awareness such as conservation of water use, protect water pollution, promote payment of water bill,

etc.



Salakpur WUSC Awareness Program for School Kids

January 2013






















Thank you very much!




Pathari WUSC Workshop of Awareness Program, February 2013

Story board for school kids

























Story board for women'’s group
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Pathari Awareness Program Wor kshop

February 2013






















Thank you




Salakpur WUSC Awareness Program for Women'’s Group

January 2013

























Thank you very much!




7. Awareness Material

Reference materials for Public awareness are as follows;

-Introducing the WASMIP project (Nepali version)
-Good Practice/ Bad Practice (Nepali version)



Ver 20121112 DWSS

Public Awareness Leaflet

Objectives of this Leaflet
» To let residents know about WASMIP

» To ask residents’ cooperation: (1) payment of water tariff and (2) saving water attitude

**********************************Contents******************************

(Front side of leaflet: black & white print)

What is WASMIP?

WASMIP is a project for supporting local WUSCs in improvement of their management and technical skills. For
this objective, WASMIP is setting up an operating model called “Water Supply Management Model” , and
disseminate this Model to the WUSCs concerned. By introducing this Model in the WUSC’s operation, each

WUSC can provide quality water in better service.

Targeted WUSCs:

»  Morang District; Mangadh, Tanksinuwari, Jhorahhat, Haraicha, Salakpur, Rangeli, Pathari, Urlabari, and
Letang.

»  Jhapa District: Dhulabari, Kakarbhitta, Budhabare, Sanischare, Birtamode, Chandragadhi, Surunga, Topgachhi,
Gauradaha, Damak, and Lakhanpur

What WASMIP is doing?
Major activities of WASMIP:

*  Setting up business/management models
»  Setting up systematic maintenance system for Water Supply Facilities, and Water Quality Management
*  Trainings and workshops for technical capacity improvement of local technicians

* Dissemination of operating Models for water facilities

What is your future benefit from WASMIP?
Local residents shall directly be befitted from the improvement of WUSC’s abilities pursued by WASMIP

Major benefits for local residents:
® Quality of supplied water will be more improved and relibable
® Service of Water Supply will be more efficient... example:
» Technical problems about water supply (pipe damage, etc.,) will be reduced.

» When problems happen & claimed, that will be solved rapidly & smoothly
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» Interruption and breakdown in the service will be minimized

» Water supply service will be more reliable

(back side of leaflet)

For quality water, good operation of WUSC, Your Understandings and Cooperation
Needed

Please understand....... Future, your water tariff may increase.

[Why?] WUSC has the responsibility to maintain their facilities upgrade & update their facilities, and their
management from the tariff collected from the consumers. If the water tariff being collected is low, it may not
cover such maintenance costs as required. These days, population is increasing, and household connection is also
increasing also. This means, work of WUSC is increasing and getting complicated and increase of tariff may also

be necessary to cope with this situation.

Do you know how your water payment is utilized for?....Your tariff is applying for..
*  Water quality control
*  Maintenance/Repair/Upgrading of water supply facilities
*  Smooth running of water supply facilities, such as using Generator

* Enhancement of effective business management such as grievance handling

Let’s save water.

Your tap water is created though very complicated time-taking process, for example, removing turbidity, iron, etc,.
Therefore, please use tap water carefully, and do not waste water leaving water running when not in use. In
addition, be careful to leaks from tap and/or pipes. If you found any problem, please contact WUSC in your area as

soon as possible.

If you want to know about WASMIP...

»  Morang District, Morang WSSDO, Biratnagar, Tel. 021-524821

Jhapa District, Jhapa WSSDO, Chandragadi, Tel. 023-455976

»  Project Office (Kathmandu), Department of Water Supply and Sewerage Works (DWSS), Paniphokari.
Tel&Fax 01-4006624, URL http://www.dwss.gov.np/

\4

(Endonote)

WASMIP is funded by Japan International Cooperation Agency
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Leaflet (version 2)

The residents’ cooperation is an essential key for WUSC to provide safe water for the

community. This leaflet explains Good and Bad practices when using the supplied water.

Good Practice

1.

Saving water: Please do not let the water run. Please close water taps and save

water.

Reporting a water leakage: If you find a water leakage outside of your property,
please contact WUSC in your area as soon as possible. If the water leakage continues

for a long time, the amount of water for distribution will decrease.

Feeling safe about Chlorine in your water: Chlorine has bacteria-killing action.
Please do not worry if you smell chlorine in your water. Remaining chlorine amount
at the user’s tap should be more than 0.2 mg per liter. Lack of residual chlorine level

causes water-borne diseases such as dysentery, typhoid, cholera, etc.

Reporting turbid water: If your drinking water is turbid or looks rust-colored water,
please report it to WUSC. The reason might be because of the potential for stagnation

and deterioration of water quality at dead ends in water distribution networks.

5.

Damaging water meters: Water meters calculate the volume of your water
consumption. Please do not touch your water meter if not necessary, and please do

not bang anything against it.

Not paying your water bills: Please do not steal water. By paying your water tariff
you help WUSC to collect enough fund for providing cleaner water and serving more

people. Let’s use water in appropriate way and be responsible for our water use.
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