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Acronym and abbreviation used in this handbook
CM

Control Measure

DoLIDAR

Department of Local Infrastructure Development and Agriculture
Roads

DWSS

Department of Water Supply and Sewerage

E-Coli

Escherichia Coli

FRC

Free Residual Chlorine

HACCP

Hazard Analysis and Critical Control Points

KUKL

Kathmandu Upatyaka Khanepani Limited

NWSC

Nepal Water Supply Corporation

SOP

Standard Operating Procedures

WASH

Water, Sanitation and Hygiene

WHO

World Health Organization

WSMB

Water Supply Management Board

WSP

Water Safety Plan

WSP team

Water Safety Plan Team

WUSC

Water Users and Sanitation Committee
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Preface
At present, 85% of the population has access to basic level of water supply services and
62% of the population has access to sanitation facilities. These data shows that Nepal has
already achieved the MDG target on water and sanitation, however achieving national
targets of providing access to water and sanitation to cent per cent of population by the
end of 2017 seems ambitious considering the financial resources available. There are
many challenges in water and sanitation sector, at one end, functionality/sustainability
with efficient O& M, upgrading the service level, and rehabilitations of completed water
supply schemes, at another end, providing water and sanitation services with systematic
water supply and sanitation facilities to the un-served people. While facing such challenges we should think about the indicators like available quantity, quality, accessibility
and reliability. Since National Drinking Water Quality Standard, 2005 and its implementation directive are in effect, we must be concerned with quality of drinking water.
A practical approach like Water Safety Plan exists globally in order to assure consistently drinking water quality from catchment to consumers. This approach which is based
on the risk assessment and risk management principle, stresses on identifying hazard
in water supply system, adopting control measures to prevent hazard, and monitoring
regularly the effectiveness of control measures.WSP has played very important role in
improving service level and sustaining the water supply system in many parts of the
world. In Nepal too, it is necessary to prepare design and estimate for new water supply
system adopting the WSP.
This handbook on WSP has been prepared and published based on: a) the experiences
obtained from the implementation of WSP since 2006 with WHO-Nepal's support and b)
the consultations provided by international expert on this subject matter.
This handbook is intended for agencies in water and sanitation sector like regulating
bodies, executing/implementing agencies and water suppliers (water users' committee or
water utilities). It may prove to be very important tool for implementing WSP in water
supply schemes.
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1. Overview and Introduction
The most effective means of ensuring regularly the safety of the drinking water is
through using a comprehensive risk management approach from source to consumer.
This approach is termed a Water Safety Plan (WSP) in the WHO guidelines for drinking
water quality.
The WHO Guidelines for Drinking-water Quality consider WSPs as one of the key elements of the preventive management framework for safe drinking water. WSPs are
recommended as the most effective approach for ensuring the safety of drinking-water
supplies. WSPs are designed on the principle of Hazards Analysis and Critical Control
Points (HACCP) and based on Multi Barrier Approach.
In Nepal, WSPs have been piloted since 2006, with WHO support. There are about
40,000 water supply schemes of various types in Nepal. It is planned that over the next
few years, all of these schemes will adopt WSP. However, all new schemes, and any
existing scheme that is being repaired or rehabilitated, should implement WSP from
beginning of construction.
This Handbook for WSP Implementation helps water operators to implement a WSP in
their day to day operation of their water schemes.
There are three main stakeholders or groups directly concerned with the establishment/
construction and operation and maintenance of a water supply system:
• Supporting/regulatory/facilitating agencies. Examples are: Department of
Water Supply and Sewerage (DWSS); Department of Local Infrastructure Development and Agriculture Roads (DoLIDAR); and Rural Water Supply and
Sanitation Fund Development Board.
• Water Operators. Examples are: Nepal Water Supply Corporation(NWSC),
Water Supply Management Boards (WSMB), Kathmandu Upatyaka Khanepani
Limited (KUKL), Water Users and Sanitation Committee(WUSC), and
• Users or consumers of the water supply systems.

1.1. What is water safety plan (WSP) ?
Water Safety Plans can be defined as:
•

A way of ensuring the safety of drinking water, through the use of a comprehensive
risk assessment and risk management approach that covers all steps in water supply
from catchment to consumer.
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•
•

The most effective means of consistently ensuring the safety of a drinking water
supply.
A method of ensuring water safety through a variety of interventions at households,
community, water operators ‘level, often with an excellent cost-benefit ratio.

1.2. Why WSP is needed?

WSP is needed for major two achievements of;
• Providing a preventive risk management system in water system
• Mitigating public health related hazards in everyday operating conditions and in
emergency situations.

1.3. How the objectives of WSP can be fulfilled?

The objectives of a WSP are fulfilled by:
• Developing an understanding of the specific system and its capability to supply water that meets water quality targets;
• Identifying potential sources of contamination and how they can be controlled;
• Validating the control measures employed to control hazards;
• Implementing a system for operational monitoring of the control measures within
the water system;
• Carrying out timely corrective actions, to ensure that safe water is consistently supplied;
• Undertaking verification of drinking-water quality to ensure that the WSP is being
implemented correctly and is achieving the performance required to meet relevant
national, regional and local water quality standards or objectives.

1.4. Overview of WSP Process

As shown in Fig. 1, the WSP Process can be broadly divided into 3 major components
and few supporting activities: These three major components are:
A. Get Ready for WSP
B. Develop the WSP
C. Implement the WSP

A) Get ready for WSP:
Supporting agencies get ready for WSP in water supply schemes by acquiring information on the scheme (technical, managerial and O&M aspects including capacity of the operators).
This should be recorded in the format “Introduction of Project/Scheme”. In addition,
Table 1 records the baseline information on the user’s perceptions on water quality and
public health, incidence of water borne diseases, water handling and use at household
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level. These data, obtained by user’s satisfaction survey can be later compared with a
future user satisfaction survey during implementation of WSP. This will help to verify
the effectiveness of WSP.

Support agencies also organize training programs for Water Operators’ staff and
help the latter to form the WSP Team (WSP Step 1).
B) Develop the WSP:
The next component is Develop the WSP.
In this component, a WSP team develops its WSP by assessing the system, identifying
hazards and control measures, planning for improvements, identifying monitoring and
verification that will be carried out in the following component.
This component includes WSP Step 2, 3, 4, 5,6A and 7A. There are three key outputs
from this component;
A. An Improvement plan
B. A Monitoring plan, and
C. A Verification plan
These 3 outputs focus on the hazardous events that cause the highest risk.
C) Implement the WSP:
The final component is Implement the WSP. This includes WSP Steps 6B and 7B.
The WSP team is responsible for monitoring, verification and reviewing of the progress
of the improvement of the WSP and providing feedback to improve the effectiveness of
the WSP.
In this way there is to and fro linkage between Develop WSP and Implement WSP and
regular monitoring; periodic verification and reviews of progress of improvement are
the fundamentals to the success of WSP.
Without proper and effective executing of Component C, the WSP would be a fruitless
effort.

Supporting Activities:

All these above components and activities are based on the foundation block made up
of: associated management; documentation and communication. This foundation block
includes in the Supporting activities A, B and C.
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2. Steps of WSP and forms related to
them
The three major components and supporting activities described earlier as the WSP process is broken into 7 WSP steps and 3 supporting activities. These are described in more
detail below.

Step 1: WSP Team Formation

The WSP team would typically comprise of at least 5 persons including one of the members of water users and sanitation committee (WUSC) or key staff member of water
operators’ organization as the coordinator. Other members should represent the staff
involved in day to-day operation, consumers from different clusters within the service
area and the stakeholders from education, health sectors. While forming such team, due
attention to gender inclusiveness should be given by including women member of the
number at least one third of the total number of the members.
The typical roles and responsibility of a WSP team is given in Annex 2.
Use Form 1 to record detailed information (name, affiliated organization, roles and responsibility,
contact address etc.) about the formation of the WSP team.

Step 2: Water supply system analysis

This step is to collect sufficient information to understand the subsequent water quality
risk assessment, and identify where the system is vulnerable to the hazardous events.
Form 2A, the community map includes main system and catchment features (source,
pipeline and other structural components) of the water supply scheme and features of
the service area like major roads, junction, river, forest, human settlements, schools,
healthposts etc. As far as possible, the area vulnerable to hazardous events should be
indicated on this map.
Form 2B includes the process flow( flow chart of the water supply system) showing the
discharge and direction of flow as well as the changes in the water quality parameters at
various points especially at intake, inlet and outlet of the treatment plant, outlet of the
reservoir, and at the taps or consumer’s premises.
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Form 2C should discuss the salient features of all components from the catchment to
consumers. Physical features of the components as well as intended use of water, persistent water quality degradation, customers’ water handling practice should be noted in
this form at the relevant rows.
While describing the physical features of the main structures/equipment particularly for
catchment area, it is suggested that you describe their surroundings or the immediate
vicinity. This may be helpful to indicate or identify the possibility of hazard or hazardous
events. All the human or natural activities in the catchment areas should be discussed
that can influence the water quality considering both normal and possible abnormal conditions.

Step 3: Identification hazard and hazardous events and Risk Analysis
of hazard
Identification of hazard and
hazardous events starts with inquisitive frame-of-mind by raising questions like:
• What could go wrong here?
• how could it go wrong
• Where and when could
something wrong happen in
the water system?

This step involves listing not
only the past events affecting
the quality of water, but ones
that may occur in the future.
Desktop studies, interaction with users about the historical events related to the water
supply operations, analysis of flow diagram, site visits and inspections of the system
components all help to identify the hazards and its causes.
When the hazardous events are well and clearly described, control measures become
more specific.
Describe properly hazardous event in Form 3-4, in Column 1.
Annex 3 gives some tips to identify hazardous event at different components of the water supply system.
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Another important task in this step is to analyze the risk. The risk score can be determined considering the frequency of occurrence (i.e. its likelihood) and the severity of the
impact (i.e. its consequence) of the hazardous event.
There are many ways to analyze the risk, but it is suggested that you use the semi-quantitative approach given in the 3x3 matrix in the Annex 4.
To use this approach: fill in risk score and level in Column 2 and 3 of the Form 3 - 4.
At the first stage risk score is determined without considering the affect of the existing
control measures (CM). CMs are described in the next step (Step 4).

Step 4: Control measures

Control measures (CM) are the actions/activity (or barrier) to prevent
or eliminate a water safety hazard, or
reduce the risk of a hazardous event to
an acceptable level.
Identifying control measures and ascertaining their capability to work
effectively in meeting water quality
targets, or preventing contamination
is the basic task in this step. Annex 5 gives a few tips to identify control measures. It is
recommended that for all kinds of treatment plants, you should justify it as control measures and record it in the WSP.
Record all the existing control measures in Column 4 of Form 3-4. Then determine the reduction in
risk score and level (reassessment of risk) in Column 5 and 6. If there is a need for further improvement of the existing control measure, or even a need to establish of totally new control measure,
indicate this in Col 7 by saying only "Yes" (i.e. if there is a need to improve or create a new control
measure). If the existing control measure satisfactory manages the risk, then say "No" in Col. 7.
The WSP team is responsible to assess if any improvements needed in an existing CM
or if any new CM is required. Control measure improvements or new CMs established
must reduce the risk further; otherwise there is no use of it.
While assessing the functional status of the control measures, if a new CM or an improvement in existing CM is needed, then it necessary to develop and implement an
Improvement Plan (See Step 5). The Improvement Plan must link with the "Yes" of Col
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7. In other case, where existing control measures are in good condition, and working
perfectly, there it is only necessary to monitor them (see Step 6).

Step 5: Improvement Plan

New control measures or improvement in the existing CMs should be
prioritized on the basis of risk score
obtained in Step 3 and Step 4. So
there is linkage between Form 3-4 and
Form 5. Control measures that reduce
the risk level from high to low should
be given first priority for the implementation. However, in some cases,
such priority may not be feasible due
to lack of resources (for example lack
of finance and manpower).
For preparing improvement plan use Form 5.
In Col 1, briefly record the corresponding hazardous event for every row in Col 7 of
Form 3-4 with “Yes”. Then list the proposed improvement of works (change to existing
CM) or new CM in Col 2 of the form 5. In Col 3 and in Col 4, record the assumed risk
which would occur after the introduction of the new CM or after improving the existing
CM.Cols 5-8 are used to record further information about the improvement plan. Possible multiple control measures should not be limited to only longer term actions (Col. 7),
but options should be given until for immediate action (Col. 6). The Improvement Plan
should include the improvement works (new control measure, change to existing control
measure), the person responsible to carry out the improvement, the estimated cost, and
time frame to complete it.

Step 6: Monitoring

Another important step in WSP process is monitoring.
Step 6A: Monitoring plan
A Monitoring Plan should be made with a clear indication of what, who, when and how
to monitor the control measures.
Form 6A is used for to plan what monitoring will be undertaken in Step 6B. This form
applies to the operational monitoring carried out by the regular staff like plumber, tech-
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nician or lab technicians.
All existing and new CMs should be recorded in the Col 1 of Form 6A, while other procedural information is given in Col 2-5. Under the Col 6 "Operational Limit" a criteria
which separates acceptability from unacceptability should be clearly mentioned. In Col
7, note what to do when the operational limit is exceeded.
Step 6B: Regular Monitoring
Regular monitoring is aimed at ensuring that the control measures are in place and functioning well. All control measures should be regularly monitored.
Regular monitoring should be the day to day work of the operator. Monitoring works
carried out by staff should be recorded in a log book as shown in the sample (Form 6B).

Step 7: Verification

Verification is the application of test or other evaluation methods to determine whether
the system is delivering the water of the desired quality or not. It also refers to assessing
the effectiveness of WSP being implemented in practice.
Normally, verification is done by testing water quality by some kind of equipment. However, if no equipment is available for this, (this may be the case in many smaller rural
schemes), simple visual observation can be used. Observations can be done to confirm
if the operational monitoring is properly being done or not. In the absence the testing
equipment, you can also do simple observations or customer surveys to help judge if
water quality is acceptable.
Step 7A: Develop Verification Plan
Form 7A relates to the verification plan. It is prepared by the WSP team to record when
and what parameters have to be tested to check the quality of water. Col 1 records the
sampling point. Col 2 records how often the verification will be done. Col 3 to Col 7 record the testing frequency of the water quality parameters. The parameters given here are
just for example, there may be more or less parameters as appropriate for the scheme/s.
When you prepare Form 7A, consider the issues discussed in Step 7B.
Step 7B: Periodic Verification
Inspection/observation of the system components especially the CM and water quality
testing at various points may help verify that WSP has achieved its target.
Periodic verification by the WSP team or the water operator itself can be termed as an
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"internal audit of WSP". The same task may be performed by the external agencies related to Ministry of Health and Population – in which case it may be known as "water
quality surveillance".
For rural water supply schemes, the inspection of the CMs and microbiological testing
of water during monsoon and post monsoon may suffice for verification. Where water
quality testing facility is not available simple observation of CMs and users satisfaction
survey results may be helpful tool for this.
In urban water supply scheme, additional testing for those parameters prevalent in the
region may take place. Verification with water quality testing can be as frequent as the
lab facility allows. Water quality surveillance by the external agencies like health centers can be done by auditing the WSP reports and cross checking the water quality test
reports or conducting quality test and inspection of control measures by itself.
Use Form 7B to record the results of your verification. You should make a log book to record all
your verification data.
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3. Supporting Tools and Activities
1.

Management and support to WSP
WSP activities mentioned in previous steps can be made more effective and fruitful
with other supportive programs like training and support to capacity development
of water users committee/utility to prepare Standard Operating procedures (SOP)
(particularly crucial for treatment plants), emergency management plans etc.

Record this on Form 8.
2.

Users (Customer) satisfaction survey
Users' satisfaction surveys serve as a tool to find out the effectiveness of the WSP.
They help water suppliers (WUSC/utility) to find out consumer’s perceptions on
the water quality, their confidence on the quality of supplied water, and the water
consumption behavior. It also forms the basis of the approaches to be taken for
awareness raising programs supporting the WSP implementation.
Form 9A and 9B gives the outline of the information to be taken during such surveys. At least 20% HH in each cluster should be visited and information to be taken
using the questionnaire given in Form 9. The details of incidence of water borne
diseases may be taken from the Health post/center and recorded. These data are
also helpful when verifying of WSP.

3.

Documentation and Review of WSP
Implementation of WSP is not a onetime event. It is a continuous process which
should be reviewed time to time to ensure that WSP is up-to-date and appropriate
to water operators. It is recommended that a planned review take place at least once
every 6 months.
In addition to the regular planned review, it is also necessary when certain changes
in the system take place like establishment of new intake or source development,
installation of treatment units or any other incidence affecting the water quality. For
this, all activities carried out need to be well recorded and presented and documented.
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4. Description of the WS Project/Scheme
A. Project Information
Name of the project:
1. District:		Municipality/Village:			Ward No:
2. Number of Households:

3. Population :

5. Year of operation: Is there water treatment units?
If yes, year of operation?

4. Daily water supply ( l):
Yes

No

6. Number of Taps:
Private:
Public/Community:
Institutional (School/Health Post, VDC Office):
7. Is there any area declared as ODF in project area? Yes
No
If yes, when was declared?
If not how many HH have toilets (in %)?
Is there any target to ODF?
If yes by which time will it meet? (Date)
8. Hours of water distribution in a day:
Time and duration:
Morning:
Evening:

B. Description of the scheme
1. Intakes: Name type: stream spring tube well Capacity(l/s)
		a)
		b)
		c)
2. Number of reservoir:
Reservoir description
		
Type: Elevated/ underground , capacity( l)
		a)
		b)
		c)
3. Distance between intake and reservoir: 			
m or km
4. Which type of treatment units in place?
a) Sedimentation tank
b) Roughing filter
e) any other type

c) Slow sand filter d) Pressure filter
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5. Is there chlorine dosing unit?
Yes
If yes which type?
Daily consumption of bleaching powder or chlorine kg or l:

No

6. If FRC is known to anybody ?
Is FRC test is carried out?
7. How long is the pipeline? Transmission main:
8. Number of BPT:
Number of valve chamber:
C. Operation & maintenance
1.Is WUC formed? Yes

No.

Distribution:

Is WUC registered?

Does WUC hold regular meeting ?

Yes

No.

How often meeting taks place?

2. How do users get information about water distribution time?
3. Briefly describe the alternate source, if any to fulfill the demand.
4. Has anybody in the service area participated in water quality training?
5. For a pumping scheme, is there alternate source of energy at the time
(when no electricity)?

of load shedding

6. Are there technicians (engineer, sub-engineer) in the project? Or from where technical advice is taken?
7. Is there map of distribution pipeline?
If "yes", where is it placed?
8. How many staff is there?

Yes

Technical staff :

No.

Other staff:

9. Is there regular maintenance of the scheme?
If "yes", how and by whom is it maintained?
10. Is there a checklist of works related to operation and maintenance of the scheme?
If "yes", is there record-keeping of such works done?
11. is there system of addressing and recording the users complaints? Yes

No

D. Financial status of the project
1. How much is the water tariff?

Monthly?
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Connection charge?

Connection charge Rs:
Monthly tariff( min) Rs:
Additional charges Rs:
If there is different rate for people residing from the very beginning of water supply
Project, compared to for people migrating during or after the project construction, please mention.
2. What is the average monthly income?
3. What is the monthly expenditure? Staff:
other:
Total
4. Net profit per month?
5. Bank balance, Rs:

Electricity:

Repair/maintenance:

as of the date:

6. Is there any extension of distribution pipeline? If yes, how much?

E. Water Quality of the project
1.Water quality at source: Clear,
Turbid
1a. Is WUSC aware of NDWQS, 2005?

iron

bacteria

other

2. How frequently intake is cleaned and well maintained?
Daily, Weekly, Fortnightly Monthly, Yearly
3. Is there frequent problem of pipe leakage or bursting out?
Daily, Weekly, Fortnightly Monthly, Yearly
4. Is water quality tested?
If "yes" when was it done?
How was the test result?
4a. Is there any problems due to quality of raw/Supplied water? If yes, what kind……. When
it prevails?
5. Does WUSC possess water quality test kits, if yes which kind?
6. Are the kits in use?
7. How do people drink water supplied from the system?
a. directly from tap b. after boiling c. after using other kinds of treatment methods
8. Was there any incidence of diarrhea in the service area in the last year?
If "yes", How many incidence?
How many deaths?
9. How, in general, is the water quality of the distributed water?
9a. Does Water Quality comply with NDWQS, 2005?
10. Is there any program to improve the water quality?

F. Additional Information, if any.
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Use Chlorine
Filter
Use SODIS (Solar disinfection)
- Other methods

How do you treat water fetched from tap before drinking? (Percentage
of Household)
Do Nothing
Boling

vii. Other (any)

vi. Jaundice

v. Worms/Helminthes

iv. Dysentery

iii. Diarrhea

Col. 1 Col. 2
Col. 3
Col. 4
Col. 5
Questionnaire
Cluster 1
Cluster 2
Cluster 3
SN
Are Users aware of importance of water quality on public health?
( % of HH that are aware of WQ)
1
What users think about safety measures of water from source to taps?
(% of HH responding positively)
2
Are the Users ‘complains area addressed by the supplier?
(% of HH responding positively)
3
Are Users’ satisfied with the tariff (reasonable with the service)?
(% of HH responding positively)
4
Do Users’ think that system is maintained or improved?
(%
of HH responding positively)
5
6
Has anyone in the family been suffered from water-borne diseases in the 15
1
15
1
15
1
last 15 days/ 1 year? Disease (Percentage of household saying "yes")
days year days year days year
i. Cholera
ii. Typhoid

5. Users Satisfaction Survey (to be done prior to WSP)

1
year

15
days

15
days

1
year

Col. 7
Cluster 5

Col. 6
Cluster 4

Date:
Col. 8

15
days

1
year

Average

6. Information regarding water borne disease
A) Data collected from HH survey
S.No.

Description of the disease

year

Number of ailments

Number of death

year

Number of ailments

Number of death

B) Data collected from Health Post
S.No.

Description of the disease
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Annex 1: Forms for reporting activities under WSP steps
Form 1: Water Safety Plan Team
Col.1

Col.2

Col.3

Col.4

Col.5

Col.6

S.No

Name

Position

Affiliated organization and
designation

Role/Responsibility

Contact Address/Tel.

Note: The coordinator selected should be the personnel of WUSC, having knowledge, experience
and will to contribute.
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Form 2A: Water Supply Scheme Analysis: Community map
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Form 2B: Water Supply Scheme Analysis: Flow Chart
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Form 2C: Water Supply Scheme Analysis: Main components
Col.1

Col. 2

SN

Name and detail of components

1.

Catchment/Source (Discuss activities that influence the water quality both in normal
and emergency cases)

2.

Intake( type, safe yield, Protection work, if any; O & M practices and activities/incidents that have posed threats to water quality) )

3.

Transmission and Distribution Pipeline(length, pipe type and sizes, crossing and possible hazardous events)

4.

Treatment Plant/Reservoir (location, type, capacity and more information related to
possible hazardous events)

5.

Consumers Point (Tap stand) (private, public, maintenance and other information)

6

Water Use (Domestic, Irrigation, cottage industry………………..)

7

Water Use Practices (Storage vessel, Storage tank, internal plumbing….)
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Form 3-4: Hazard identification, risk analysis and control measures
Col. 1

Col. 2

Col. 3

Source and Risk assessment (before
type of
consideration of the imContamina- pact of the existing contion
trol measures (CMs)
(Hazardous
Score2
Level
Event)1
1-9
(low, medium
or high)
Source/catchments area/Intake:

Col. 4
Existing
control
measures
only

Pipelines

Reservoir/ Treatment plant

Tap and users place
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Col. 5

Col. 7

Risk with Control MeaIs there a
sure
need for new
(Reassessment of Risk)
CM or ImRisk score Risk Level provement, if
Yes then go
to Form 5, if
No then go to
Form 6(a)

Form 5: Improvement Plan:
Col.1

Col. 2

Hazardous
events
(Link to
Form 3-4,
where col.5
states the "
yes")

List of improvement
works and
possible
new CM

Col. 3

Col. 4

Col. 5

Assumed Risk
After Introducing new control
measure

Risk

who is
responssible?

Level

Col.6

Plan to complete by
(Possible time of
completion)

Immediately

Source /Catchment /Intake

Pipelines

Reservoir/ Treatment plant

Tap and users place
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Col. 7

Longer
term

Col. 8
Tentative
cost/
comment

Form 6A: Monitoring Plan: Operational (to be carried out by Staff:
technician, plumber, VMSW etc)
Col. 1

Col.2

What?
Control Measures
(Existing+new
completed)
Source /Catchment/intake

Col. 3

Col. 4

Col. 5

Col. 6

Col. 7

How?

Who?

When?

Operational
Limit

What to
do if it is
exceeded

Pipelines

Reservoir/ Treatment plant

Tap and
place

users
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Form 6B: Record Keeping of Monitoring works (sample)
Name:				Date:
Col. 1

Col.2

Date

Monitoring
done by

Col. 3

Col. 4

Col.5

Col.6

Finding (condition)

Control Measures

OK
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Improved

Need improvement

Form 7A: Verification Plan
Col. 1

Col. 2

Col. 3

Col. 4

Verification / How often (freSampling Point quency) observation needed Turbidity
Source /Catchment/Intake

Col. 5

Col. 6

Col. 7

Water Quality Testing Frequency
pH

Pipelines

Reservoir/
Treatment plant

Tap and users
place
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E-Coli

FRC

……..

Form 7B: Record Keeping of Periodic Verification
Date:
Name of personnel involved:
Col. 1

Verification/
Sampling Point

Col. 2
Finding
from field
visit /observation

Col. 3

Col. 4

Col. 5

Col. 6

Col. 7

Assessment of
the Record
Keeping
(Internal
Audit), if
yes when?

Water Quality Test Results, if any

Turbidity

pH

E-Coli

FRC

Col. 8

……..

Source /Catchment/Intake

Pipelines

Reservoir/
Treatment plant

Tap and users
place

If external auditing (Water Quality Surveillance) has been carried out, when and how was it done?
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Form 8. Brief listing of Management and Support to WSP
Col.1

Col. 2

Col. 3

Col. 4

Col. 5

S.N.

Documented
SOP

Emergency
management plan

Activities under water
shed management/ Adaptation for Climate change

Awareness program
on WASH (planned
and or conducted)
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Use Chlorine
Filter
Use SODIS (Solar disinfection)
- Other methods

How do you treat water fetched from tap before drinking? (Percentage
of Household)
Do Nothing
Boling

vii. Other (any)

vi. Jaundice

v. Worms/Helminthes

iv. Dysentery

iii. Diarrhea

Col. 1 Col. 2
Col. 3
Col. 4
Col. 5
Questionnaire
Cluster 1
Cluster 2
Cluster 3
SN
Are Users aware of importance of water quality on public health?
( % of HH that are aware of WQ)
1
What users think about safety measures of water from source to taps?
(% of HH responding positively)
2
Are the Users ‘complains area addressed by the supplier?
(% of HH responding positively)
3
Are Users’ satisfied with the tariff (reasonable with the service)?
(% of HH responding positively)
4
Do Users’ think that system is maintained or improved?
(%
of HH responding positively)
5
6
Has anyone in the family been suffered from water-borne diseases in the 15
1
15
1
15
1
last 15 days/ 1 year? Disease (Percentage of household saying "yes")
days year days year days year
i. Cholera
ii. Typhoid

Form 9A: Users Satisfaction Survey (to be done after reassessment of risk)

15
days

15
days

1
year

Cluster 5

1
year

Col. 7

Col. 6
Cluster 4

Date:
Col. 8

15
days

1
year

Average

9B. Information regarding water borne disease
A) Data collected from HH Survey
S.No.

Description of the disease

year

Number of ailments

Number of death

B) Data collected from Health Post
S.No.

Description of the disease

year

Number of ailments
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Number of death

Annex 2: Roles & Responsibilities Regarding Water Safety Plans
1 Roles & Responsibilities of Water Users Committee
Major responsibilities to operate and maintain the community based water supply projects lie on the shoulders of the water users committee. Experiences of the past indicate
that the project managed by well trained and active users committee are more effective
and sustainable compared to the ones managed by government , non-government and
other type of agencies. Water users committee is formed with 9 to 11 members including
minimum of 3 women. Maintaining potable quality of water also falls under the responsibilities of the water users committee. Regarding WSP, following roles and responsibilities should be taken by the WUSC:
• Maintain water quality in compliance to NDWQS, 2005 in their water supply
schemes/project.
• Implement WSP by forming WSP team
• Facilitate WSP team work and evaluate latter performance evaluation
• Make necessary provisions of budget and carry out necessary corrective action as
demanded and suggested by the WSP team
• Guarantee all water users that the water supply by the scheme is potable
• Make aware all users that safe drinking water is very much important
• Document all activities related to WSP and make it easily available
• Verify regularly all works carried out by WSP team
• Coordinate with line agences and provide support to have external audit of water
safety plan (water quality surveillance)

2 Roles & Responsibilities of WSP Team
The main task of WSP team is to carry out in sequence all activities envisaged in the
WSP. In addition, the team should help WUSC to the activities that are supportive to
WSP; communicate and coordinate with other stakeholders in order to mobilize the resources for WSP implementation. Here are the major roles and responsibilities of the
WSP team:
•
•

•

Analyze the system and make clear understanding of the water supply scheme. Prepare community map, flow –diagram, and keep it visible to the public.
Visit all parts of the scheme ( from source to tap/consumers), identify hazard and
hazardous events, assess risks and determine and validate control measures, prepare
monitoring plan
During the operational monitoring, the technicians carry out the corrective works.
If such works are beyond their capacity, they report to the WSP team that further
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•
•
•
•
•

•
•

develop the improvement plan and prioritize according to risk level and carry out
them in coordination with WUSC
Make sure the CM taken under WSP are valid (working effectively) and the WSP
prosos is verified by conducting water quality test.
Assess users satisfaction, identify the impact of WSP on health of people, carry out
public awareness program
Prepare a document including accounts of all activities done under WSP and make it
updated each year and distribute to concerned agencies
Define task of each members of the WSP team. All members of the team should at
least twice in a year, visit /observe the system (from source to tap).
After completion of one cycle of 10 steps of WSP( 7 steps + 3 Supporting Activities), the WSP team should, at least once in a year, review the WSP document and as
needed, update the latter by amendment or improvement. In normal condition, the
cycle may start again from the step 6 (monitoring plan).
Include also the plan of actions to cope with the emergency situation that may occur
in the scheme/system due to degradation of water quality.
Mae sure the system/components have standared opearating procedure (SOP) and
the system is operated accordingly.
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Annex 3: Tips for Hazard Identification
1. Typical hazards affecting a catchment
Source of hazard

Associated hazards (and issues to consider)
Flooding, rapid changes in source water quality
Changes in source water quality
Arsenic, fluoride, lead, uranium, Swallow holes (Surface
water Ingress)
Agriculture/Farming
Microbial contamination, pesticides, nitrate Slurry and
dung spreading
Disposal of dead animals
Housing- septic tanks or untreated Microbial contamination
domestic wastes
Wildlife
Microbial contamination
Recreational use
Microbial contamination
Unconfined aquifer
Water quality subject to contamination from affected
aquifer
Well/ borehole head works not wa- Surface water intrusion
tertight
Borehole casing corroded or in- Surface water intrusion
complete
Flooding
Highly turbid water
Meteorology and weather patterns
Seasonal variations
Geology, natural chemicals

2. Typical hazards associated with treatment
Source of hazard
Capacity of treatment works
Treatment failure
Blocked filters

Associated hazards (and issue to consider)
Overloading treatment
Untreated water or partially treated water
Inadequate particle removal

Inadequate filter media depth
Security/ vandalism
Instrumentation failure
Inadequate chlorination
pH outside effect range
Power failure

Inadequate particle removal
Contamination/ loss if supply
Loss of Control
Inadequate disinfection
Inadequate disinfection
No treatment or partial treatment

Flow rates too high for process unit Inadequate particle removal
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3. Typical hazards within a distribution network
Source of hazard

Associated hazards (and issues to consider)

Mains burst
Pressure fluctuation

Ingress of contamination
Ingress of contamination

Intermittent supply
Ingress of contamination
Unauthorized connections
Contamination by backflow
Open service reservoir
Contamination by wildlife
Leaking service reservoir
Contamination
Unprotected service reservoir
Contamination
Contaminated land and corrosion of Contamination of water supply through wrong pipe
pipe
type

4. Typical hazards affecting consumer premises
Source of hazards
Unauthorized connections
Poor water handling practices

Associated hazards (and issues to consider)
Contamination by backflow
Recontamination of water after collection
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Annex 4: Semi-quantitative matrix for risk analysis

Descriptor

Description
Will probably occur in most circumstances; has been observed
regularly (e.g. daily to weekly)
Might occur at some time; has been occurred occasionally
Possible
(e.g. monthly to quarterly or seasonally
Could occur at some time but has not been observed; may
Unlikely
occur only in exceptional circumstances
Major Water Quality impact; illness in community associated with water supply; large number of complaints; significant
Major Impact
level of customer concerns; significant breach of regulatory
requirement
Minor Water Quality impact( e.g. not health related, aesthetic
impact for a large percentage of customers; clear rise in comModerate
plaints; community annoyances; minor breach of regulatory
requirement
Minor or negligible Water Quality impact( e.g. not health related, aesthetic impact for a small percentage of customers;
No/Minor impact
some manageable disruptions to operation; rise in complaints
not significant

Severity / Consequences

Likelihood

Likely

32

Annex 5: Tips for identifying Control Measures
1. Typical control measures associated with hazards at a catchment
Restricted access to catchments
Water utility ownership and control of catchment land
Stock fencing
Moving stock away from river access at calving/lambing times
Codes of practice on agricultural chemical use and slurry spreading
Moving farm operations away from sensitive locations
Planning controls
Communication and education of catchment stakeholders
Industrial effluent standards and volume controls
Raw water storage
Ability to close intakes to isolate inlet
Covering and protecting springs
Ability to use good alternative water sources when hazards affect on source
Continuous monitoring of intake and river
Site inspections
Regular internal inspections of well and boreholes
2.

Typical control measures associated with hazards at treatment
Validated treatment processes
Determine and document acceptable flow rates for range of raw water quality
Alarmed operating limits (in automatic system)
Stand by generator
Continuous or daily manual monitoring of key parameters (with alarms in
an automatic system)
Trained staff (operator competency) and standard operating procedures for
unit operations
Purchasing policy and procedure to ensure chemical quality
Fencing, locked premises, intruder alarms, guards
Communications back-up
Filter media
Periodic checks on free available chlorine
Stick controls to ensure that sufficient chlorine is always available on site
Out of date chemicals are not used
Close of intake in high raw water turbidity situations ((when turbidity is
beyond treatment plant capacity) or reduced throughput when high turbidity
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Regular checks on depth of filter media
Scheduled maintenance carried out on pumps and other equipment
3.

Typical control measures associated with hazards at a distribution network
Regular reservoir inspections (external and internal)
Cover open service reservoirs
Up-to-date network map to understand system
Known valve status
Mains repair procedures
Trained staff (operator competency)
Hygiene procedures
Hydrant security
Non-return valves
Pressure monitoring and recording
Protected pipes
Fencing, locked hatches, intruder alarms for service reservoirs and towers

4.

Typical control measures associated with hazards at consumer premises
Property inspections
Consumer education
Plumbo-solvency control
Non- return valves
Advice to boil/ not use the water
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Annex 6: National Drinking Water Quality Standards (2005)
Parameter
PHYSICAL
Turbidity
pH
Color
Taste & Odor
Total Dissolved Solids
Electrical Conductivity
CHEMICAL
Iron

Unit

Maximum Concentration Limits

NTU

mg/L
micro- Siemens / cm

5 (10)
6.5-8.5*
5 (15)
Should not be objectionable
1000
1500

mg/L

0.3 (3)

mg/L
mg/L
mg/L
mg/L
mg/L

TCU

Manganese
Arsenic
Cadmium
Chromium
Cyanide
Fluoride
Lead
Ammonia

mg/L
mg/L

0.2
0.05
0.003
0.05
0.07
0.5-1.5*
0.01
1.5

Chloride
Sulphate
Nitrate
Copper
Total Hardness
Calcium
Zinc
Mercury
Aluminum
Residual Chlorine

mg/L
mg/L
mg/L
mg/L
mg/L, as CaCO3
mg/L
mg/L
mg/L
mg/L
mg/L

250
250
50
1
500
200
3
0.001
0.2
0.1-0.2*

BACTERIOLOGICAL
E.Coli.
Total Coliforms

Remarks

For systems
using
the
Chlorination

0
0 (in 95% samples)

* These values denote the minimum and maximum limits.

( ) Values within parenthesis are acceptable only when no other alternative is available.
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