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Preface

Nepal made significant progress on water supply and sanitation. Access to drinking water has gone from 
less than 25 percent to around 93 percent in recent years. Despite these gains, there is a significant issue to 
supply safe water. Government of Nepal (GoN) has been taking various steps to address these issues and 
Water Safety Plan (WSP) is considered one of the best options to provide safe water to the consumers. 

Water Safety Plan (WSP) is a systematic approach for improving and maintaining drinking water quality 
from catchment to consumers. WSP has played a very important role in improving service levels and 
sustaining the water supply system in Nepal. Despite this, implementation of WSP has been affected by 
some external factors in recent years. Climate Change is one of the major factors which have been affecting 
the water supply systems causing depletion of sources, increasing water induced disasters, deteriorating 
water quality and many others. It demands consideration of these new emerging challenges in implementing 
WSP in water supply systems. 

With this background, this guideline has been developed to implement climate resilient water safety plan 
(CR-WSP) and it is intended for a very simple rural water supply scheme. A simple rural water supply 
system can use this as Basic Guideline in the first phase and then may to shift to Advanced WSPs, when 
the water operator gains confidence on application of WSPs and the water system is upgraded as well. This 
guideline is developed only as a guide given that development of WSPs is always system specific. However 
the principles of all CR-WSPs remain same with considerations of climate related aspects in ongoing plans.

This document is structured according to the WSPs developed by WHO and DWSS and draws from 
practical experiences on emerging issues such as climate change. It has been prepared considering available 
national and international guidelines on it and is based on the experiences obtained from the implementation 
of WSP since 2006 with WHO-Nepal's support and on the consultations provided by an international 
expert on this subject matter. It is expected that this guidelines is useful for water operators, which has been 
implementing WSP and for all agencies in water and sanitation sector like regulating bodies, executing/
implementing agencies and water suppliers (water users' committee or water utilities). It will prove to be a 
very important tool for implementing WSP in water supply schemes.

This guideline is the result of untiring efforts of many individuals and is the product of the consultations with 
relevant experts in the sector. Department of Water Supply and Sewerage (DWSS) acknowledge the valuable 
inputs of Dr. Dinesh Raj Manandhar, WSP Expert and WHO Nepal’s National Professional Officers Er. 
Raja Ram Pote Shrestha and Dr. Sudan Raj Panthi for preparation of this guideline. The development 
and production of this document were coordinated and managed by Sr. Divisional Engineer Kiran darnal, 
Mr. Ganga Datta Nepal and Mr. Krishna Bhakta Maharjan. It is to be acknowledged the financial as well 
as technical support provided by the WHO Nepal to prepare this document under DfID funded project 
“Building adaptation to climate change in health in LDCs through resilient WASH.”





Acronyms

CCA Climate Change Adaptation

CM Control Measures

CR-WSP Climate Resilient Water Safety Plan

DWSS Department of Water Supply and Sewerage

FCHW Female Community Health Worker

FRC Free Residual Chlorine

LDC Least Developing Country

NDWQS National Drinking Water Quality Standard

NTU Nephelometric Turbidity Unit

O&M Operation and Maintenance
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WHO World Health Organization
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Chapter I

Water Safety Plans

1.1 General 

Water is essential to sustain life, and a satisfactory (adequate, safe and accessible) supply must be available to all. 
Improving access to safe drinking water can result in tangible benefits to health. Safe drinking water is required for 
all usual domestic purposes, including drinking, food preparation and personal hygiene. As there is a possibility of 
contamination of water at different points of use, there is a need of ensuring safety of water from catchment to the 
consumers. It is most effectively ensured by using a comprehensive risk management approach, which is termed as a 
Water Safety Plan (WSP) in the WHO guidelines for drinking water quality. 

1.2 Concept of Water Safety Plans 

Water Safety Plan (WSP) 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. 

•	 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. 

WSP is needed for providing a preventive risk management system in water system and mitigating public health related 
hazards in everyday operating conditions and in emergency situations. WSPs are designed on the principle of Hazards 
Analysis and Critical Control Points (HACCP) and based on Multi Barrier Approach. 

1.3 Nepal Context and Rationale

There are more than 42,000 water supply schemes of various types in Nepal ensuring access to the people. These 
systems find it very hard to supply safe water; the condition has been further aggravated by some external factors 
including climate change. It is planned that over the next few years, all new schemes and existing these schemes will 
implement WSP. As almost all of them are rural in nature, there is a need to develop implementation guidelines which 
should be simple in content and user friendly. 

In Nepal, WSPs have been piloted since 2006, with WHO support. With its success, there are many water supply 
projects, which have taken up WSPs as essential tool and process to ensure supply of quality water to its consumers. 
Many agencies have been implementing WSPs using different implementation mechanism. Considering this, this 
guideline has been developed as a guiding document to assist water supply providers/operators to implement WSPs in 
their day-to-day operation of their rural water schemes.

It is aligned with conventional WSP handbook and considers climatic risks as well.  
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Chapter II

Climate Resilient WSPs Steps

The basic WSP process which is mainly applicable for rural systems consists of four steps and supporting activities as 
shown in Fig.1. It is simplified version, which in principle follows the same seven plus three steps modality, which is 
applied in advanced WSP for urban systems. These are described in more detail below:

WSP Team Formation

What? Setting the foundation
Who is responsible? Water operator
Where in this guideline? Step 1

Water Supply System Analysis

What? •	 System	Assessment
•	 Planning	for:
•	 Hazard	identification
•	 Control	measures/improvement
•	 Monitoring,	Verification	and	Record	keeping

Who is responsible? WSP Team
Where in this guideline? Step 2

Identification of Hazard and Improvement

What? •	 Identification	of	hazard	and	hazardous	events
•	 Risk	prioritization
•	 Control	measures
•	 Improvement

Who is responsible? Water Operator
Where in this guideline? Step 3

Monitoring, Verification and Record Keeping

What? •	 Regular	monitoring
•	 Periodic	verification
•	 Record	keeping	and	documentation

Who is responsible? Water Operator
Where in this guideline? Step 4

Figure 1: WSP Process
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Step 1: WSPs Team Formation

The WSPs team would typically comprise of about 5 members (one third of members will be women as far as practicable).
The Water Users and Sanitation Committee (WUSC) of the water supply system itself will lead the WSP team with 
Chairman or any other active member as Coordinator. The WUSC may itself can function as WSP team. The VMW of 
the system must be in the WSPs team. Other members can be Health assistant of local health post or FCHV, a teacher 
from nearby school, technical assistant of VDC and a person having knowledge on climate change related aspects. The 
team in consensus may decide a secretary among them.

This step involves assembling a team of individuals and stakeholders with the collective responsibility for understanding 
the water supply system and identifying hazards that can affect water quality and safety throughout the water supply 
chain. The typical roles and responsibility of a WSPs team is given in Annex 1 for reference, which can be modified as 
per site condition.

Use Form 1 to record WSPs team information (name, affiliated organization, position, contact address etc.). 

Step 2: Water Supply System Analysis

This step is for collecting sufficient information to describe the system and to understand the subsequent water quality 
risk assessment, and identify where the system is vulnerable to the hazardous events. A detailed description of the water 
supply should include:
•	 The	source	of	water	including	the	runoff	and/or	recharges	processes;
•	 If	the	water	is	stored	or	treated	anywhere	and	how;
•	 How	the	water	is	distributed;	
•	 Sufficient	information	to	identify	climate	induced	and	other	relevant	types	of	hazards	and	controls;
•	 Chemicals	or	materials	that	are	added	to	the	water;	and
•	 Customer	water	quality	requirements	and	expectations	e.g.	absence	of	unpleasant	tastes	etc.
•	 Vulnerability	analyses	of	the	system

Use Form 2 to prepare community map. It includes main system and catchment features (source, pipeline diameter, length and 
other structural components) of the water supply scheme and features of the service areas like roads, river, forest, health-post, 
schools, settlement etc. The vulnerable locations may be indicated in the map.  

Step 3: Identification of Hazard and Hazardous Events & Control Measures/ Improvement

This step involves listing not only the past events affecting the quality of water, but ones that may likely occur in the 
future. Desktop studies, interaction with users about the historical events related to the water supply operations, site 
visits and inspections of the system components all help to identify the hazards and its causes.

The objectives of this step are:

•	 To	 identify	 all	potential	biological,	physical	 and	chemical	hazards	 that	 are	 associated	with	 the	drinking	water	
supply;

•	 To	identify	the	hazardous	events	including	climate	induced	disasters;

•	 To	list	all	of	the	hazards	and	hazardous	events

•	 To	apply	control	and	improvement	measures

When the hazardous events are well and clearly described, improvement or control measures to be applied become 
more specific. 
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Risk Prioritization Method

A relatively small water supply system may only require a team decision approach to rule events in or out. This method 
involves using the team’s judgment to:
•	 Assess	the	hazardous	event/s	at	each	step	in	the	process;
•	 Determine	whether	they	are	under	control;	and
•	 Document	whether	those	events	need	urgent attention.

In Form 3, in Column 1, describe hazards or hazardous event (properly as shown in the example) with considerations of 
climatic variations. The status of the events is indicated with Yes/No answer in Column 2 and if there is need of monitoring, 
column 3 will include them and is also linked with Form 5.

Control Measures/Improvement

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. 

The prioritized list of hazards from among the list in Form 3 is recorded by the WSPs team in Column 1 of Form 4. The 
improvement needed or control measures are in Column 2. Then determine the support needed either internal (within WUSC 
or WSP team) or external in Column 3. Indicate the time period in Column 4 and the process to be reiterative.  

New control measures or improvement in the existing control measures should be prioritized based on the risk level. 
Control measures that reduce the risk level should be given priority for implementation.

Step 4: Monitoring, Verification and Record Keeping

This step consists of following activities:
1. Define monitoring of control measures and improvement plan
2. Define verification and;
3. Record keeping and documentation

Monitoring

Monitoring of control measures is essential to support risk management by demonstrating that the control measure is 
effective and that if a deviation is detected, that actions can be taken in a timely manner. The monitoring should clearly 
indicate what, who, when and how to monitor the control measures. The type and number of control measures will 
vary for each system. It will be determined on the type and frequency of hazards and hazardous events associated with 
that system. The monitoring activities are also linked with Form 3, where it is specified that hazards or hazardous events 
are to be monitored or not.

All control measures should be regularly monitored. Form 5 will be used for recording the monitoring

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 assesses the effectiveness of WSP being implemented in practice. Testing of water 
quality by some kind of simple process is verification. However, if equipment is not available (this may be the case 
in many smaller rural schemes), simple visual observation can be used. Observations can be done to confirm if the 
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operational monitoring is properly being done or not. In the absence the testing equipment, simple observation or user 
satisfaction survey can be done to judge if water quality is acceptable (P/A vial and FRC are the methods one can follow 
for a simple rural system).

Inspection/observation of the system components especially the control measures and water quality testing at various 
points may help verify that WSPs has achieved its target. Periodic verification by the WSP team or the water operator 
itself can be termed as an "internal audit of WSPs". 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". 

Form 6 relates to the verification. The WSP team prepares to record when and what parameters have to be tested to check the 
quality of water. Col. 1 records the sampling point and Col. 2 for frequency of testing water quality and FRC qualitatively.

Additionally, verification of WSP in rural water supply is mainly done by user’s satisfaction survey. Hence , Users' satisfaction 
surveys serve as a tool to find out the effectiveness of the WSP. They are done prior to WSP implementation (as per table 
3.2) and also after implementation (Form 7). They help water suppliers (WUSC) 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 WSPs implementation. 

Form 7 gives the outline of the information to be taken during such surveys. The range of HH as indicated in the form in each 
cluster should be visited and information to be taken using the questionnaire given in Form 7. These data are also helpful 
when verifying the WSP.  

Record Keeping 

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 suppliers. It is recommended that a planned review take place 
at least once every year. 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. In case of specific impact to the system by climate change or any other reasons, it should 
be documented. For this, all activities carried out need to be well recorded and presented and documented as given in 
this guideline. The climate induced disasters and repairs activities need to be documented for future precautions and 
planning purpose. The threats from other external factors such as pesticide use in agriculture, landslides, floods, natural 
calamities and impact on the WATSAN structures need to be documented.All control measures should be regularly 
monitored and recorded. Regular monitoring should be the day-to-day work of the operator. 

Monitoring and verification works carried out by staff should be recorded separately in the same format of 
monitoring and verification along with user’s satisfaction survey etc.
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Chapter III

System Information and 
Formats

3.1 Introduction of the WS Project/Scheme

A.  1.Project Information

Name of the project:

1. District:  Municipality/Village:    Ward No: 

2. Type of project:    Gravity……………Boring/Tubewell……………….Pumping……………….

3.  Number of Households:              4. Population:                5. Daily water supply (l):                                            

6. Year of operation:                       

7. Number of Taps: Private:                  Public/Community:             Institutional:

(School/Health Post, VDC Office):

8. Is there any area declared as ODF in project area?  Yes      No     If yes, when was it declared? 

If not how many HH have toilets (in %)?

Is there any target set for declaring ODF?   Yes…………..No……………

If yes by which time is expected to meet? (Date)……………….

9. Hours of water distribution in a day:                      Time and duration:

   Morning:                  Evening:
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B.  Description of the project

1.Intakes: Name type: stream/spring/tube well of 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. Any use of insecticide/pesticide in agriculture field upstream of catchment and possible contamination?   Yes    
No

5. Any treatment units in place?         Yes ……No………            If Yes 

a) Sedimentation tank      b) Roughing filter      c) Slow sand filter   d) Pressure filter

e) any other type

6. Is any chlorination done in the system?              Yes………..       No ………

If yes which type?        

Daily consumption of bleaching powder or chlorine kg or l: 
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7. If Free Residual Chlorine (FRC) is known to anybody ?

Is FRC test carried out?

If yes, what is the FRC value at the tap?

8. How long is the pipeline (km.)?                     Transmission main:                      Distribution:   

9. Number of BPT:                     Number of valve chambers:

10. Any bypass mechanism installed in case of emergency at intake, reservoir, treatment plant or any other struc-
tures?

C.  Operation & maintenance

1.Is  WUSC formed?               Yes        No      

Is WUSC registered at district water resource committee ? Yes       No

Does  WUC hold regular meeting ?                   How often meeting takes place? 
2. How do users get information about time of distribution of water?

3. Briefly describe alternate source, if any to fulfill the demand in case of limited supply.

4. Has anybody in the service area participated in training on water quality?

5. For a pumping scheme, is there alternate source of energy at the time of load shedding (when no electricity)?

6. Are there technicians (engineer, sub-engineer or technicians) in the project?  Or from where technical advice is 
taken? Any member with climate change knowledge in the WSPs team?

7. Is there a map of system and distribution pipeline? Yes            No.          If "yes", where is it placed? Any vulner-
able points indicated in the map?

8. How many staff are there?           Technical staff :              Other staff:

9. Is there regular maintenance of the scheme?        If "yes", how and by whom is it maintained? Any specific 
responsibility given?
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D.  Financial status of the project

1. How much is the water tariff?          Monthly?                      Connection charge?

Connection charge Rs:              Monthly tariff( minimum) Rs:              additional charges:       

If there is different rate for people residing from the very beginning of water supply project, compared to, for 
people migrated during or after the project construction, please mention.

2.  What is the average monthly income of the project?

3.  What is the monthly expenditure?    Staff:               Electricity:                Repair/maintenance:                         
Major repair:                other:                      Total: 

4.  Net profit per month in Rs.

5.  Bank balance, Rs:                             as of the date:

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

E.  Water Quality of the project

1. Water quality at source:  i) Clear ii) Turbid iii) Foul smell, iv) Other …………….

2. How frequently source/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.  Does WUSC possess P/A (Presence/Absence) vial for testing water quality?  Yes    No

4a.  How frequent is the test carried out?

5. How do people drink water supplied from the system?

a. directly from tap  b. after boiling   c. after using other HH level (PoU) treatment methods like SODIS, Candle 
Filter, Chorine solution

6. Was there any incidence of diarrhea in the service area in the last year? Yes    No

If “yes”, How many incidence?                    How many deaths due to diarrhea?

7.   How, in general, is the water quality of the distributed water? Poor………..Good………Best…………..
7a. Is WUSC aware of NDWQS, 2005?
7b. Does the Water quality complies with NDWQS 2005?

8. Is there any other program to improve the water quality?
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F. Additional Information, if any.
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Form 1: Water Safety Plan Team ( in most case WUSC including technician may play the role of WSP team), 

Col.1 Col.2

A. Name ( from existing WUSC coordinator

1 member

2

3

B. Others (Local experts, teacher, Health Post, VDC)

1

2

3

4

Note: The WUSC team itself can be WSPs team with representation of at least one women member plus the VMW 
of the system. Other members as necessary (a teacher from nearby school, Health assistant or FCHV or VHW of 
local health post, Technical assistant of VDC and a local expert in climate or related field) can be included based upon 
availability and expertise. The WUSC chair or any other active member recommended by the chair can be coordinator 
of the WSPs team.

Form 2: Water Supply Scheme Analysis: Community water system map (Example)- Vulnerable points may be 
mapped here
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Annex 1: Roles & Responsibilities of WSPs Team 

In rural water system, WUSC itself will be working as WSPs team, which may include Health assistant or FCHV or 
VHW, VMW of the system, a teacher from school and if possible the Technical assistant of VDC with representation 
of one third of women members. If necessary a sub committee may be formed.

The main task of WSPs team is to carry out in sequence all activities envisaged in the WSPs. In addition, the team 
should help WUSC to the activities that are supportive to WSPs; communicate and coordinate with other stakeholders 
in order to mobilize the resources for WSPs implementation. Here are the major roles and responsibilities of the WSPs 
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, and existing 
control measures, improvement and new CM necessary and monitor system and CM

•	 During the operational monitoring, the VMW/technicians carry out the corrective works. If such works are 
beyond their capacity, they report to the WSPs team that further develop the improvement plan and prioritize 
according to severity and carry out

•	 Keep record of all activities including monitoring of the control measures and verification

•	 Assess users satisfaction with representative sample of HHs in the community, identify the impact of WSPS on 
health of people, carry out public awareness program

•	 Prepare a document including accounts of all activities done under WSPs and make it updated each year and 
distribute to concerned agencies

•	 Define task of each members of the WSPs 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 all steps of WSPs, the WSPs team should, at least once in a year, review the WSPs 
document and as needed, update the latter by amendment or improvement. 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. 

•	 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
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Annex 2: National Drinking Water Quality Standard (2005)

Category Parameter Unit Maximum
Concentration
Limit

remarks

Physical Turbidity
 pH
color

Test & Odor
Total Dissolved
Solids
Electrical
Conductivity

NTU
TCU

mg/L

μs/cm

5 (10)
6.5-8.5*
5(15)

Non objectionable

1000
1500

Chemical

Iron
Manganese
Arsenic
Cadmium Chro-
mium
Cyanide
Fluoride
Lead
Ammonia
Chloride
Sulphate
Nitrate
Copper
Total Hardnes)
Calcium
Zinc
Mercury
Aluminium
Residual Chlorine

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

 0.3 (3)
0.2
0.05
0.003
0.05
007
0.5-1.5*
0.01
1.5
250
250
50
1
500
200
3
0.001
0.2
0.01-0.2* in systems

using
chlorination

Microbiological E. Coli

Total Coliform

MPN/100ml

MPN/100ml

95%
samples
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