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PREFACE

Improvements 1n rural wat2r supply and sanitation services are priorLty
Lnvestments 1n most developing countr:ies. The conclusions drawn 1n the RWSSP
Preparation study rssued 1n July 1993 have important implications for naciconal
policies and Lnvestment strategies LN cne secror, particularly regarding user
participat:on, the role of women, cost recovery, and the roles of the public
and private sector. The present study refines the earl:er report in light of
additional work and the JAKPAS experience.

Team members i1nclude Dr. Rajendra B. Shrestha (Team Leader and Economist), Mr.
Raj Babu Shrestha (Sanitary Engineer), Mr. Purna Man Shakya (Legal), Dr.
Manohar K. Shrestha (Institution), and Dr. Ava Shrestha (Anthropologist).

We apprecirate the time and cooperation of Mr. Jacob Pfohl, CTA, JAKPAS, and
his team, and the many organizations and i1ndividuals contacted during Project
preparation. OQur appreciation to the IDA review mission for their support and
comments, and to Mr. Tashi Tenzing, Resident Mission, World Bank for
facilitating the work. A special thank you to Mr. Xavier Legrain (Task
Manager, Energy & Infrastructure, SAlEI), for his continued support and
interest 1n the study.

Dr. Ava Shrestha

/J/Mﬁ:&,
Managing Director
Development Alternatives Nepal (DAN)



ACRONYMS
ADB Asiran Development Bank
AES Adult Education Sectuicon
AHITP iAanal Health Improvem=n- Trainrng Program
AHW Auxil:ary Health Worker
AIIHP All India Institute of Hygiene and Public Health
BPEP Basic and Primary Education Project
B/C Benef.t Cost
BASE Backward Society for Education
BPT Break Pressure Tank
CAP bommunity A..xOn Plan
CARE Cooperative for American Relief Everywhere
CBO Community Based Organization
CBsS Central Bureau of Statistics
CECI éanadlan Center for Internat:ional Studies and Co~operation
CED thef Executive Director
CF Community Facilitator
CHRDU ¢entral for Human Rescurces Development Unit
CHV . éommunLty Health Volunteers

™ |
CcMA éommunxty Medical Assistanc
(of ﬁommunxty ~.ipervisor
CWSS dommunlty Water Supply and Sanitat:ion
DAN Cevelopment Alternatives Nepal
bDC District Development Committee
DDP District Development Plan
DCs Dﬁmestxc Development Service
DEO District Education Office
11

-----_----‘-_ﬁ



'

DIGVI

DPHO

DWC

DWRC

DWSO

DWSS

ENPHO

ERR

ESC

FED

FINNIDA

GI

HATS

HDP

HELVETAS

HES

HF

HH

HMG

HRDC

HS

HSC

HSE

HURDEC

IDA

Digarmn e Sviluppe (Ttalyan lonternational
Cooperation)

District Public Health Office

Drinking Water Corporation

District Water Resource Comm:yttee
District Water Supply Office

Department of Water Supply and Sanitation
Environment and Public Health Organization
Economic Rate of Return

Environment Sanitation Cell

Forum for Environment and Development
Finnish International Development Agency
Galvanized Iron

Horticulture Agronomy Training Support
High Density Poly.thene

Swiss Associration for Development and Cooperation
Health Education Section

Hygiene Facilitator

Households

His Majesty's Government of Nepal

Human Resource Development Center

HygLene Supervisor

Himalayan Studies Center

Hygiene and San:itation Education

Human Resource Development Cantre
International Development Associaction
Information Education and Communication

Innovative Forum for Community Development

111



IIDS

INGO

IRD

JGFFT

K~BIRD

KMTNC

LoU

LTP

LWS

M&E

MHPP

MIS

MITS

MOEC

MOF

MOH

MPHBS

MTRC

NCA

NEWAH

NF

NFE

NFESC

NGO

NHRDI

NJ

Institute for Integrated Development Studies
International Nongovernmental Organizations
Integrated Rural Development

Japanese Grant F nd Field Testing (JAKPAS)
Knowledge Attitude Practice

Karnali-Bheri Integrated Rural Development
King Mahendra Trust for Nature Conservation
Letter of Understanding

Long-term Partnership

Lutheran World Service

Monitoring and Evaluation

Ministry of Housing and Physical Planning
Management Information System

Management Information and Technical Support
Ministry of Local Development

Ministry of Education and Culture

Ministry of Finance

Ministry of Health

Multi~Purpose Household Budget Survey
Management Training and Research Center
Nepal Children's Association

Nepal Water for Health

Nonformal Education Facilitaror

Nonformal Education

Non-F~rmal Educaticn Service Center
Nongovernmental Oorganizations

National Human Rescurce Development Instituta

Nepal Jaycees



' -' -' -

NLRA Nepal Leprosy Relief Association

NNWA Nepal National Welfare Association

NPC National Planning Commission

NRCS Nepal Red Cross Sour:ty

NRs Nepali Rupees

NS Nonformal Education Supervisor

NTA Nepal Tuberculosis Association

NWSC Nepal Water Supply Corporation

NWSSsC National Water Supply and Sanitation Committee
O&M Operation and Maintenance

oDa Overseas for Development Assistance

ORT Oral Rehydration Therapy

oS Overseer

PBO Private Business Organization

PCRW Production Credit for Rural Women

PHC Primary Health Care

PHD Public Health Department

PHO Public Health Officer

PRA Participatory Rural Appraisal

PROWWESS Promotion of the Role of Women .n Water and Environmental

Sanitation Services

pvC Poly Vinyl Chloride

RCPHC Resource Center for Primary Health Care
RDC Resource Development Training Center
RECPHEC Resource Center for Primary Health Care
REDD BARNA Norwegian Save the Childraen

RRA Rapid Rural Appraisal

RTI Research Triangle Institute

RWSS Rural Water Supply and 3anirtacLon



SAP/N
SAPPROS

SARAR

SASCON
SCF/USA
SDSS

SNV

S50SA
SO
SRDP
SRWSS

SSNCC

SWC
TA

TAC
TBA
TA/DA
TOR
TOT
TSS

uc

UMN
UNDP
UNESCO

UNICEF

Support aguncios

South Asia Partnership-Nepal

Support Activities for Poor Product:ion of Nepal

Self Esteem, Assocrative Strengths, Resourcefulness, Action

Planning,

Responsibility

Sand and Stone Consultancy

Save the Children Federation/USA

Sanatan Dharma

Stichting

Service)

Nederlandse

- 1 Samiti

Viyswilligers (Dutch Volunteer

Soci1al Organizational Support Approach

Support Organization

Sector Review and Development Plan

Self-Reliance Water Supply and Sanitation

Social Service Natinnal Coordination Council

SoCial Trust Fund

Sociral Welfare Council

Technical Advisor

Technical Appralsal Committee

Tradit:ional Birth Attendant

Travel Allowance/Daily Allowance

Terms of Reference

Training of Tra

Tamakoshi Sewa

User Committee

Unit=d

United

Unit=d

United

Mission

Naticns

Nations

NatLons

n--rs

Samity

to Nepal
Davelopment Programme
Education Science and Culture Organization

Children's Fund

7L



USAID
usc/canada
vDC

VHV

VMW

WB

WDA

WEP

WHO

WID

WIp
WRA
WSS
WSST
WSSTP

WwucC

United States Agency for International Developmént
Unitariran Service Committee of Canada
Village Development committee

Village Health Volunteer

Village Maintenance Worker

World 3ank

Women Development Association

Women Education Program

World Health Organirzation

Women 1n Dovelopmont

Worldview International Foundation

Women Involvement Program

Water Resources AcCt

Water Supply and Sanitation

Water Supply and Sanitation Technician
Water Systems Support and Training Program

Water User Committee

vil



PREFACE

TADLE OF CONTENIS

LIST OF ACRONYMS

TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES

LIST OF ANNEXES IN VOLUME II

LIST OF ANNEX TABLES IN VOLUME II

EXECUTIVE SUMMARY

II.

III.

IVv.

INTRODUCTION

A. Background

B. Sector Background
cC. Sector Institutions
D. Water Rights

1

THE RURAL WATER SUPPLY AND SANITATION PROJECT

ARUHIIT OmMEOO@ >

Project Objectives

Area to be Coverad

Project Beneritz ancd Impact
Projecc Developmen: Process
Project Components

Project Costs

Financing Plan

Procurvment

Disbursements

Monitoring and Evaluation
Risks

THE RURAL WATER SUPPLY AND SANITATION FUND

0O 0wy

o]

[ e A

WATER

Rationale for the Fund
Objectives

Functions

Legal 'Framework

Relationships of the Fund w:.
Government Agencies

Fund's Relationship with Nongovernmental
Organization

Organization

Cost of RWSS Fund

Operating Procedures
Indicators of Fund Performance

SUPPLY AND SANITATION SERVICES
Sub-project Components

Role of Women
V91l

Page

vilily

X1lll

X1iv



cC. Sequencing of Interventions at the
Commmuna ty Levaol

D. Cost Assumptions and Estimates
E. Phasing of RWSS Projects

V. STUDIES AND SECTOR DEVELOPMENT

vVI. SUPPORT ORGANIZATIONS AND SERVICE AGENCIES
A. Institutional Partners of the RWSS Fund
B. Support Organ.zations
C. Service Agenci.es
D. Support Organization/Service Agencies
E. Staff Requirements for RWSSP Schemes
F. Options for Collabc.acion

VII. ECONOMIC AND FINANCIAL ANALYSIS

NUHDIO™m® OOy

Benefits from RWSS

Cost of RWSS Services

Benefit/Cost Analysis

Economics of Design and Service Options
Willingness to Pay

Community Contributions

Affordability

Sustainablililty

Equity

Economic and Sustainability Criteria
Additional Research and Data Required

VIII. ENVIRONMENTAL IMPACT ASSESSMENT

A. Positive Environmental Impacts
0. Negative Environmental Lopacts and
Suggested Mitigation Measures
IX. ELIGIBILITY CRITERIA FOR SUPPORT ORGANIZATIONS

AND SCHEMES

bmoOoww

REFERENCES

APPENDIX A:

Summary
Project Review Process

Supgecrt Crganizat:on Eligibil.ty Crizer:a

Scheme Eligibility Criteria
Criteria for Prior.c:.zing Competing
Sub-projects

TERMS OF REFERENCE

LX

1Y
IvV-23
Iv-29

VI-1
VI-1
VIi-7
VIi-14
VI-18
VI-21

VII-1

VII-1
VII-10
VII-11
VII-15
VII-17
VII-18
VII-22
VII-23
VII-25
VII-25
VII-27

ITI-1

VIII-1

VIII-2



LIST OF

Table 1.

Table 1.

Table

Table 2.

Table 2.

Table 2.

Table 2.

Table 3.

Table 3.

Table 3.

Table 4.

Table 4.

Table 4.

Table 4.

Table 4.

Table 5.

Table 5.

[3S]

TABLES

N

to

Rural Water Supply and Sanitation
Coverage: Targetaed and Actual

Donor Support to the Sector
(Rural and Urban)

Present and Proposed RWSS Coverage 1n the
Eirghta Plan (1992-1197)

RWSS Project Cycle
Summary of Cost Estimates for RWSS Project
Financing Plan for RWSS Project

IDA Disbursement Schedule of
RWSS Project

Capif:tal Cost of RWSS Fund
Recurrent Cost of RWSS Fund

Institutional Dewv=lopment Cost of the
RWSS Fund

Community Capacity to Organize
Trainitng Activities at the Community Level
Estimated Unit Cost of Sanitation

Estimated per Capirta Cost of Software
Components (NRs)

Estimated Software Cost of RWSSP Schemes
Capital Cost Components of RWSSP Schemes
Estimated Capital Cost of RWSSP Schemes

Phasing of Sub-projects for RWSS
Project (1395-2000)

Estimated Cost of Water Supply and Sanitation

Sub-projects

Stafr and Cost Estimate for: Lzu Cost
Technology Scudy

Staffing and Cost Estimate for Demand Study

II-2

II-5

IT-12

II1-13

IT-10

ITI-°

ITI-10

IvV-24

IV-25

Iv-28

Iv-29

IV-30

Iv-31

V-4

V-5



Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

o

o

.10

.11

.13

.14

.15

Manpower and Cost Estimate for Study on
Policires to Promote Private Provision ot
Rural Water Supply and Sanitation Service
Qualitative Assessment of SOs

Manpower Assessment of SOs Relating to RWSS

Assessment of RWSS Related Activities
Undertaken by SOs

Qualitative Assessment of SAs
Manpower Assessment of Training SAs
RWSS Related Activities of Training SAsS

Manpower Assessment of SAs 1nvolved 1n
Material Production

Manpower Assessment of M&E/R&D Studies
(SAs)

Manpower Assessment of Suppliers
Qualitative Assessment of SO/SAs

Manpower Assessment of RWSS Related
Activitlies of S50/Sas

Assessment of RWSS Related Activities
of SO/SAs

Estimate of Staff/Days Required 1n the
Development Phase

Estimate of Staff/Days Required in the
Implementation & Post-implementation Phases

Expected Number of SOs and Number of Schemes
1n the First Year of RWSSP

Time Savings from Water Supply Scnemes

Prevalance of Water Related Diseases & Worm
Infestation Among Children

Estimated O&M Costs for Different Water
Supply by Schemes

Summary of Benefit/Cost Ratios and ERRs
Under IDA Method

Summary of Benefit/Cost Ratios and ERRs
Under MOF Method

LL

VI-3

(o))

VI~

vVI-7

VI-38

VI-11

VI-12

VI-13

VI-14

VI-14

VIi-17

VIi-19

VI-20

vIi-21

VII-3

VII-S

VIr-11i

VIir-13

VII-14



Table

Table

Table

Table

Table

Table

Table

Table

.10

.11

Design and Service Level Options forv

Cravity schumeds

Design and Service Level O . > for
Tubewell Schemes

Willingness to Pay Estimates

Community Contribution to Capital & O&M Cost

of Watzr Supply Schemes
Community Contribution to Revcolving Fund

Monthly Rural Household Income &
Affordable Tariff

Maximum Cost Per Beneficirary for Different
Schemes

Guidelines for Environmental Impact Analysis
of RWSS Schemes & Suggested Mitigation
Measures

X1l

Vii-lo

VII-16

vii-17

VII-20
VII-22

VII-24

VII-26

VIII->



LIST OF FIGURES

Figure 3.
Figure 3.
Figure 4.
Figure 4.

Figure 4.
Figure 7.
Figure 7.
FLqure 7.

Figure 9.

1

o

Organizational Struccure of RWSS Fund
Fund Flow Chart

Pre-development Phase Activities
Development Phase Activities

Implementation & Post-Implementation
Phase Activities

Time Savings Benefit from RWSS
1n the Hills (Gravity Scheme)

Time Savings Benefit from RWSS
1n the Terai (Tubewell Scheme)

Energy Savings Benefit from
Water Supply

RWSS Scheme Review Process

Xlll

Iv-12

VII-4

VII-3

IX-3



LTIST OF ANNEIRS TN VOLUMIT 1T

Annex 1. Rural Water Supply and Sanitation Fund Act 1993

Annex 2. Rural Water Supply and Sanir.cion Fund Rules 1993

Annex 3. Rural Water Supply and Sanitation Fund Sub-rules 1993

Annex 4. Sub-project Agreement

Annex 5. Legal Framework for Support Organizations and ServicCe Agenc.es
Annex 6. Support Organizations and Service Agencies

Annex 7. Support Organization Assessment Form

Annex 8. Outline of Training Content for Hygiene and Sanitation Educat:ion
Annex 9. Process for Registering Water User Committee °*

Annex 10. Nonformal Education (NFE)

Annex 11. Central/Regional level Training for SOs

Annex 12. Proposal Format for Sub-project Development Phase

Annex 13. Project Proposal for Implementation Phase

Annex ld. Guidelines and Formats for Healrch KAP

Annex 15. DeSLdn Criter:a

Annex 1la. Specifications of Materials

Annex 17. Structures and Specifications for Construction

Annex 18. Source Measurement and Selection

Annex 19. Resource Mapping

annex 20. List of People Coatacted

Annex 21. Monitoring and Evaluation Indicators for RWSS Praject

Annex 22. Women 1n Development

Annex 23. Drart Terms of Reference for Technical Advisor

Annex 24. Sample Sessions “2r Developing Communicy Action Plan
annex 25. Draft Terms of Reference for Studies

Annex 26. Drarft Subsidiary Grant Agreement

XLV



Annex

Annex

Annex

Annex

27.

28.

29.

30.

Prefeasibilty Scudy Form
Drawings of Typical Systems
Construction Cost Reporting Form

Appraisal Form for Implementation Phase Proposal

Xv



Lr,or or

Table

Table

Taple

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Tabple

Table

Table

1l:

o

10:

11:

13:

14:

15:;

17:

18:

19:

ANNIX TANN N

Page

Surmary of Cost Estimate for RWSS Project

Summary of Cost ‘stimate with Contingenc:.es
for RWSS Projec~

Financing Plan for RWSS Project
Unit Costs
Recurrent and Capital Costs of RWSS Fund

Recurrent and Capital Costs of RWSS Fund
with Contingencies

Water Supply and Sanitation Cost of RWSS Project

Water Supply and Sanitation Cost of RWSS Project
with Contingencies

Cost Estimate of Studies for RWSS Project

Cost Estimate of Studies for RWSS Project
with Contingencies

Cost Estimate of Community Contribution

Cost Estimate of Pre-development
(Sipte Appraisal)

Cost Estimate of Bacteri.ological Water
Quality Testing

Cost Estimate of -.nitoring and Supervision

of Sub-projects

Cost Estimate of Observation Study Tour
for Fund Starff

Cost Estimate of Publicity and Informat.ion

Cost Estimate of Workshop for Orientation to SOs
Cost Estimate of Annual Fund-$0 exchange Program
Cost Estimate of M&E Training for SOs

Cost Estimate of Managemer~ Development
Trairning to sOs

Cost Estimate of Financial Management
Trairning cto SOs

Xvy

8}

10

13

17

18

19

20

20

21

22

23

28



Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

(1%
W

24:

25;

26:

27:

28:

29:

30:

31:

32

33:

34

35:

36:

37:

38:

39:

40:

41:

42:

43:

44:

45:

46:

Cost Estimate of Technical Training
(wurvey and Dealgn)

ost Estimate otf Te
Construction Superv

(@]

Community Facilitators Training

HSE Training to HFs

Cost Estimate of M&E Follow-up for SOs
Unit Schemes

Cost Est:imate of Pre-development Stud.ies
(Prefeas:ibility)

Software Costs for Gravity and Spring
Protection Schemes

Software Costs for Shallow Tubewell Schemes

Software Costs for Deep Tubewell and
Dugwell Schemes

Cost Estimate of Community Mobilization
Cost Estimate of HSE

Cost Estimate of WUC Members Training
Cost of Nonformal Education

Cost Estimate of Community Tree Planting

Cost Estimate of HSE for Women/Tapstand Groups

Cost Estimate of Exchange Visits

Cost Estimate of School Teachers/Opinion
Leaders/TBA's HSE Training

Cost Est:mate of Mason Training

Cost Estimate of VMW Training (Hill)

Cost Est.mate of VMW/Caretakers Training (Teray)

Ski1ll Development for Women

Assumption for Typical Gravity Schemes 1n Hills

Assumption for Typical Well Schemes 1n Teras

Assumptions for Typical Spring Prontection
Scheme 1n Hills

AXVL1L

J0

31

33

34

35

36

37

38

39

40

41

42

43

44

45

47

48

19

50

51

53

54



Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

47.

48:

49:;

50:

51:

52:

53:

5S4

55:

57:

58:

59:;

Cost Egraimate of Typical Croervty Soheme

Cost Estimate of Typical Shallow Tubewell
Cost Estimate of Typical Deep Tubewell

Cost Estimate orf Typical Dugwell

Cost E%tlmate of Typical Spring protection
Estimated Cost Breakdowns of Typical Schemes
Cost Estimate of Spring Intake

Cost Estimate o7 Yalve Chamber

Cost Estimate of Interruption/BPT/
Distribution Chamber/Collection Chamber

Cost Estimate of Public Standpost

Cost Estimate of Pipeline

Cost Estimate of Ferrocement Tank

Cost Estimate of Spring Protection Intake
Quantity Estimate for Spring Intake
Quantity Estimate for Valve Chamber

Quantity Estimate for Collection Chamber,
BPT, Dist:ibution Chamber

Quantity Estimate for Public Standpost
Quantity Estimate for Pipe Laying and Joining
Quant:ty Estimate for Reservoir

Quantity Estimate for Spring Catchment for
Spring Protection

Quantity Estimarz of sludging Zhallow
Tubewell

Quant ity Estimate of Platform for Deep Tubewell

Cost Estimate of Sanitation Latrines
Norms for Quantity Cost Estimating

Unit Price of Labor and Materials
(1993 market pricc)

Unit Price of local Materials (1993 market price)

Xv11lyr

69

70

71

71

72

72

73

74

74

75

77

82



Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

73:
74:
75:

76:

77:
78:

79:
80:
81:

é2:
83:
84:
85:
86:

87:

88:
89:
90:

91:

93:

94 :

95:

90o:

Design Supervision Cost Estimates (Hill)
Design Supervision Cost Estimates (Terai)
Tap Flow Calculation to Typical Gravity Scheme

Hydraulic Calculation and Pipe Design for
Typlical Gravity Scheue

Pipe Cost Calculation for Typical Gravity Scheme
Household and Tapflow Ralte

Cost Comparison for Gravity Schemes on
Different Design Standards and Service Levels

Cost and Benefit Comparison for Different Service
Service Level for a Typical Gravity Scheme

Cost Comparison Table of Masonary and
Ferro-cement ReservoLr Tank

Cost Estimates of Masonary Tanks

Cost Estimate of Ferro-cement Tanks

Cost of JAKPAS Implemented Schemes

Cost Components of JAKPAS Implemented Schemes
Averages of Agency Scheme Data

Cost Components of Different Schemes Based on
Agency Data

Computation of O&M Cost (Gravity Scheme)
Computation of O&M (Gravity Scheme)
Computation of O&M Cost (Spring Protection)
Estimate of Unit O&M Cost

O&M Estimate for Handpump (Shallow Tubewell)

Community Contributicon for Capital and O&M
Fund 1n JAKPAS Implemented Schemes

Time Savings 1n JAKPAS Implementad Schemes

Basis for Cost/Benerit Analysis for Gravity
Schemes (IDA Method)

Basis for Cost/Benefit Analysis for Shallow
Tubewel!l (IDA Method)

AL X

37

87

88

89

90

91

92

93

94

95

S8

105

106

107

108

115



Table

Table

Table

Table

Table

98:

99;

100:

101:

Bagiy for Cout/I'onafit Analysia of Doop
Tubewells (IDA Method)

Basis for Cost/Benefit Analysis of Dug well
Schemes (IDA Method)

Basis for Cost/Benefit Analys:s of Spring
Protection (IDA Method)

~

Cost Benefit Analysis of Water Supply Schemes
and RWSS Project (IDA Method)

Cost Benefit Analys:.s of Water Supply Schemes
and RWSS Project (MOF Method)

1llo

116

117

113

121



EXECUTIVE SUMMARY

i. Poor water supply and sanitation services continue to be critical
problems 1n rural Nepal despite 1ncreasing investments to improve and expand
access. Evidence indicates that centrally managed systems do not respond to
the needs of the beneficiaries. The government i1n 1ts role as provider has
fostered dependency through heavily subsidized schemes and impeded local and
private sector i1nitiatives.

L1, The Sector Review and Development Plan (SRDP) and the Eighth Plan
(1992-97) both underscore the need for decentralized planning and
wmplementation through community participation and greater prilvate Sector
Lnvolvement 1n service delivery.

1Ll. The proposed Rural Water Supply and Sanitation Project (RWSSP)
advocates a demand-led community-based approach, enhancement of tne role of
women and 1ntegration of water supply and hygiene and sanitation education.

1v. The main objective of the RWSSP 1s to contribute to the economic
development of Nepal by delivering sustainable health and hygiene benefits to
the rural underserved population through improvements 1n water supply and
sanitation; improving rural real 1ncome through time savings for rural women
as water supply 1s brought closer to the dwellings 1n a cost affective and
sustainable manner; and improving the capabilities of sector inscitutions
(both governmental and nongovernmental) to undertake and sustain these
efforcts.

v. Project Descraiption. The RWSSP includes the following components:

{a) RWSS Fund. A Rural Water Supply and Sanitation Funcd (Fund)
which would be an independent i1ntermediary agency to manage
funds 1n a flexible, effective and fully accountable

manner. It would solicit support organizations (S0s) to
1mplement RWSS sub-projects in partnership with
participating communit:ies. It would undertake/support

promotional activities, training of support organization
(S0) starff, monitorrng and evaluation of sub-project
performance, material development and technical support;

(b) Water Supply and Sanitation Services. This i1ncludes
construction of water supply schemes and demonstration
latrines, implementation of software components for
community capaclty burlding, and hygiene and sanitation
education. A fund for lending to construct household
latrines would be established. A total of 900 water supply
schemes and 1800 sanitation latrines would be constructed
benefiting about 0.5 million (design) populac:ron. The
purpose of software 1nputs 1S to prepare and enable
communities to take a leading role in planning,
1mplementation and operation and maintenance of the.r water

supplies;

(d) Studies and Sector Development. Studies would rnclude 1n-
home wacter treatment, health rmpact studies, detailed
demand studies, low cost technology, and policies to
promote private provision of RWSS services. Other sector
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deve laopment

development,

acLivitl ta ticlude gol Lo Mo Lo Ly and

a stdy for preparation of tollow-up

actrvitie s which the v joct may neaed o undertahe.
Vi. Selection of S50s and Sub-projects. Support organizations (50s5)
and sub-projucts would b Jeleceod hased on oot ablishad glugtbuiluty critaria.

Support orygdnizations would be

Selected baszed on statt asscessuwent, trach

record 1n undertaking community-based RWSS and related activitias, and legal

and financial credibility.
technical, sustainability,

Schemes would be selected on the basis of need,
econom.c, and environmental criteria. The

development phase would precede the implementation phase in all rural water

supply and sanitation projects.

vil. Project Cost. The RWSSP 1ncluding contingencies, would cost NRs.

954.50 million (USS 19.09 million)
credit would be USS 15.49 million
amount to USS 2.61 million (13.7%)

would represent USS 0.99 million

Project Cost (USS millions)

RWSS Fund

Water Supply and Sanitation

Studies & Sector Dev.

Total Base Cost
Physical Contingencies
Price Contingencias

oy o = Y — ———— — — —

Financing Plan (USS mill.ion)

Community Contribution
HMG Contribution
IDA

Estimated IDA Disbursements

IDA\FY 1995

Annual 0.95
Cumulative 0.95

vi.. Economic Rate of Return

37.2%
24.5% for the Project

for all water schemes

at January 1995 prices. Of these 1IDA
(81.2%), community contributions would
equivalent, and government contribution

(5.1%). Project cost includes:
Local Foreign Total
2.48 0.97 3.45
6.99 2.84 9.83
0.38 0.53 0.9¢6
9.85 4.40 14.25
0.99 0.43 1.42
2.85 0.57 3.42 .

13.69 5.40 19.09
2.61 0.00 2.61
0.99 0.00 0.99

10.19 5.30 15.49

13.79 5.30 19.09

(USS million)

1997 1998 1999 2000

3.00 3.78 4.10 1.75
5.36 9.64 13.74 15.49

LAXLL



VAR Projact Beuafits. Tho RWLH L would banefit a total of O v million

(design) population. The estimated ERRS justify economic viability of sub-
projects and the Project.

1X. Risks. The main risks of the Project are that the Fund may not have
sufficient autonomy to select SOs and sub-projects according to established
criteria. The Lnstitutional capacity of SOs may not develop guickly enough
to be able to utilize Project resources within the given time frame.
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I. INTRODUCTION

A. Background

1.1 Poor water supply and sanitation services continue to be critical
problems 1n rural Nepal despite 1ncreasing investments to improve and expand
access. The failure of 1nvestments zo result 1n sustainable services has

questioned the role of public 1nstitutions i1n meeting the basic needs of i1ts
people.

1.2 Centrally managed service delivery operate on the assumption thac
people have basic needs for water which must be met, rather than on actual
demand and willingness to pay for improved services. Coverage figures for
rural water supply evidences that conventicnal services are nelther
sustainable nor extended at a fast enough rate. Examples of centrally
implemented water schemes which have fallen 1nto disuse and/or abandoned are
all too common. The short life span of facilities 1s due to the favrlure of
the centrally managed system to adopt a demand driven approach, disregard for
user preferences, a penchant for overly costly project designs, poor
supervision of construction, 1nadequate arrangements for operation and
marntenance, and a lack of accountabiLlity to the beneficiar:es. This
underscores the fact that centrally managed systems contribute little to build
capaclty or create sSupport structures that represent the interest Of users
willing to marntain facilitlies on a long term basis.

1.3 Observations and reviews of successful attempts to meet basic
needs suggest that sustainability of water supply and sanitation rfacrlities
depend primarily on user willingness to accept responsibility for long tarm
operation and maintenance of the system. This 1s known to depend on the
extent to which users participate during all phases of project planning,
implementation and operation and maintenance. If the people are to receyive
services within the foreseeable future 1t 1s judged as imperative that they
themselves take action to meet their needs. Under the circumstances the most
promising role for the central government 15 to encourage and facirlitate
greater private sector 1nvolvement :n the delivery of rural water supply and
sanitation services.

1.4 Until recently the operation and marntenance of rural water supply
systems received much less attention than therr design and construction. It
L3 becoming increasingly clear that unless these 13s5ues are addressed new
supplies will rapidly fall into disrepair, the expected penefits will not
materialize and the situation will not be any different from 1ts present
unacceptable and unsatisfactory state. Donors and nongovernmental
organizations (nat:onal and internat.onal) have recently begun to real.ze the
need to strengthen operation and maintenance arrangements.

1.5 The Sector Review and Development Plan (SRDP) and the Eighth Plan
(1992-97) both emphasize the need for community particlipation, greater user
responsibility and ownership, and a larger role for the privata sector in
service delivery.

1.6 The MHPP Directives for Construction and Management of Water
Supply Projects drafted 1n 1990 and revised 1n 1991 made 1t mandatory to form
user committees (UCs) as a pre-condition for rmplementing and maintaining
schemes under 1500 population. It fairled to rectify the stituation. Most
government sponsored water user committae (WUC) do not have the mancate of the
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people and axist more on paper than as =2ffective organizations capable and

williong Lo talka on Ll management ol walee  appl eed.

1.7 The Final Interim Report  Phase I, Rural Water sSuovoly  and
Sanitation Project Preparation Study (East Consult, 1992) developed the RWSS
Project concept and recommended a demand led community-based approach,
enhancement of the role of women, and integration of health and sanitatcion,
and presented several copticns for instituticonal improvements within which the
delivery mechanism could operate. Following HMG's decision to establish an
independent and autonomous Rural Water Supply and Sanitation Fund (hereinarfter

called the Fund) the RWSS Project Preparat:on Study Phase II developed and
further rerined the concepts of the earlier study which led to the issuance
of a more detailed RWSS Project preparation report (DAN, 1993). In March 1993
the Japanese Grant Fund Field Testing (JGFFT) project or more commonly called
by 1ts Nepal:r acronym JAKPAS was established to field test and refine a
variety of service delivery options, suicware approaches, and eligibility
criteria for the proposed RWSS Fund. The current study (Phase III)
Lncorporates 1n the Prorect design additional data and lessons learned from

the JGFFT experience.

B. Sector Background

1. Water Supply

1.8 Coverage for rural water supplies fell far short of the expected
Water Decade target of 67%. Officral 1992 figures i1ndicate only 39% of the
rural population have access to drinking water facilities (Table 1.1). These
figures overestimate actual --verage as (a) the figures are based on the
design population !b) 92% of piped water supply schemes completed by DWSS as
of mid 1990 are i1n need of some degree of rehabilitation (RTI 1990), and (c)
25% of DWSS .mplemented tubewells are not functioning (SETA 1990). The two
major rmmediate causes for the failure of i1nvestments to result 1n sustainable
servies have been poor quality of construction and rnadequate arrangements for
operation and maLintenace. This underscores the need for i1increasing user

responsibility and ownership through more decentralized planning and

implementation.

1.9 The Erghth Plan attributes the slow pace of progress to over-
ambltious targets; over-programming; lack of w1nstitutions for service
delivery; and delays 1n funding and central procurement. These shortcomings
highlight the i1nability of central 1nscitutions to deliver local services.
In contrast private and NGO .mplemented schemes that emphasize commun.icy
participation 1n all aspects of scheme sc.ection, design, implementation, and
operation and maintenance have been mcc- successful to secure communlity
commitment to marntain the system on a long term bas:is.

[SV]

Sanitation

1.10 The relationship between health and sanitation 1s well
established. Althougn nealth benefits are usea to justify investments in the
water sactor 46% of all deaths are associated with drarrhoea and other related
diseases. This 1s because very little resources and effort has been directed
to bring about behavioral changes to realize the benefits of wmproved
Unlike water supply Lmproved sanitation s not a felt need.

supplies.
been supply led with a focus on construction of

Provision of services nas
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hueavily subuirdizod latrinog whteh prohibit Lavga gcalo adoption.  I'spariandcae
makes 1t clear that technologies imposed on people without consultacions are
likely to fail or go unused. Only 3% of the rural population are served with

sanitation (Table 1.1 ). The majority resort to open air defecac.on. The
low demand for sanitation reflects a lack of awareness about the relat:ionships
between sanitation and good health. With national literacy rate at 40%

improvements will require concerted effort to rncrease people's awareness
about disease transmission and i1dentifylng ways to bring about desirable
changes.

Table 1.1: Rural Water Supply and Sanitation Coverage:
Targeted and Actual (%)

Year 1990 1995 1997 2000
T a T A T A T A
A. WATER
Water Decade 67 34~
SRDP 50 75
Eighth Plan 72 100

B. SANITATION

Wacer Decade 13 3
SRDP 12 25
Eirghth Plan 9

et i = o . s T — —— -

Source: SRDP 1991; Eighth Plan 1992-1997.
* Actual rfor 1992 1s 39%; T: Targeted, A: Actual

1.11 The National Water Supply and Sanitation Committee (NWSSC) headed
by MHPP was created in 1989 to review sector policies and provide guidance for
greater Lntersectoral coordination. Recently in April 1993 NWSSC endorsed a
nacional policy on sanitation and established a Environmental Sanitation Cell
({ESC) within DWSS to promote hygiene and sanitation education. The ESC of
DWSS 15 the central point to coordinate activities with concerned ministries
such as MOH, MOEC and MLD and has plans to establish sanitacion cells 1n all
regironal otrfices where a4 sanitation supervisor would be held responsible for
sanitation activities. Most line ministries 1n the past, have planned in
Lsolation from each other and thers has been very little sharing of rescurces
next door.

C. Sector Institutions

1.12 The lead government ministry 1n the water supply and sanitation
sector 1s the Ministry of Housing and Physical Planning (MHPP), created 1in
1988 and given overall responsibility for formulat:ing sector policies,
strategies and planning. Under MHPP the Nepal Water Supply Corporation (NWSC)
looks arfter water supply and sanitation 1n Kathmandu Valley and 10 of the
larger municipalities of Nepal, while DWSS Ls responsible for water supply and
sanitation schemes 1n rural areas and 22 municipalities.



1. pgviggwnnt of_ﬂgﬁnr_igpy}X aml hoeweraga  (DWLS)

1.13 Established 1n 1972 under the Ministry of Water Resources, DWSS
was responsible for implementing urban and large rural water supply schemes.
Until 1988, small scale and commu based water supply schemes were

implemented by the Ministry of Panchayu. and Local Development (now MLD) with
agsiscance trom UNICER. In 1988 the Ministry of Housing and Physical Planning
(MHPP) was created. At that time DWSS was transferred to the jurisdiction of
MHPP and was designated as the lead agency 1n the dector. MLD'35 Comuunity
Water Supply Program along with 1ts related staff was turned over to DWSS.

1.14 The MHPP Directives (1990) were designed to apply decentralization
measures of His Majesty's Government to the rural water sectar. To the extent
that the Direcrtives have been observed at all, water user committees continue
to be a mere formality and exist only 1n paper. The Phase I report poLnted
out a number of problems which prevent DWSS from pursuing a community-based
approdch. These i1nclude:

(a) the technocrat.c culture of the District Water Supply Office
(DWS0) staff resulting 1n poor relationships between the users
and the DWSO staff;

(b) the absence of transparent management and accounctability to che
users;
(c) low .levels of support and i1nadequate incentives to starff; and
(d) lack of sufficient staff trained 1n community-based approacnas to
RWSS.
1.15 Over programming of RWSS 1s a common feature of both DWSS

implemented or donor assisted rural water supply and sanitation services
resulting Ln projects that take as long as a decade to complete construction.
Even after completicn most rural wate- =rhemes fail to provide the services
for which they are constructed. The r:«...T 1S gross wastage of limited public
resources. Documenced evidence of DWSS performance 1n the rural water sector
leads to the conclusion that there 15 no justifircation for a central agency
to have a continued independent role 1n planning and implementing of RWSS
schemes. RWSS 135 a local function and rt 1S time to explore the practicality
ot community mqnhqud RWSS.

1.16 Central Human Resources Development Unit (CHRDU). This unitc was
established 1n 1989 to serve as a training center for strengthening human
resource capacity of DWSS. The CHRDU 1s responsible [Or carrying out a series
of training on management, superwvision and technical aspects, and trainers
trarning to tra:in village maintenance worker (VMW) and user committee members.
At present the center does not have the required starf to meet Lts opbjectives.

(see Annex Jd).

Ministry of Health

I

1.17 The Iformal nealth care system caters to only 15 percent of the
populat:ion. Health services in Nepal are provided by the Ministry of Healch
(MOH) through Lnstitutions and personnel at the central, regional, zonal,
district, tlaka and village levels. Each of the 75 districts of Nepal has a
District Public Health Office (DPHO) and most have a District Hospital (in 11l
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didtricty thure aroe no hoapital gscervices at all). Currently Chure aru dlo
Health Posts one 1in each i1laka, 9 1n each district. There 1s one Village
Health Worker (VHW) assigned to each Village Development Committee (VOC).
Only 10-20% of the VHWs are female. The VHWs are the key link between the
rural communit:es of Nepal and the network of health services. Aaccountabl
to the Health Post In-charge, the VHW .s expected to carry out household
visits, provide basic treatments and medicin as well as health educat.on

and form mothers groups.

1.18 At the grassrcots level the Ministry of Health selects Community
Health Volunteers (CHVs). These are local women who are provided with twenty
days of training in topics such as immunization, family planning, nutrition,
ORT, first aid and postnatal care. The CHV carries a basic first aid kit
which 1s supposedly replenished on a revolving fund basis. They are alsc
responsible for encouraging the adoption of preventive health practices
through women's groups. Within the Ministry of Health all health education
and sanitation promotion 1s the responsibility of the Health Post staff and
the CHVs.

1.19 The health education materials produced by the Health Education
Section (HES) are didactic 1n nature, relying heavily on a limited selection
of printed materials and handouts The low priority placed on hygiene and
saniLtation 1s evidenced by the fact that in 1988-89 only 0.15% of the
Ministry's total development budget was allocated f environmental health.

1.20 The Environmental Health Section (EHS) s
freld staff on sanitation and hygiene. Depending on theLr financial resources
EHS chorinates wells and storage tank and constructs demonscration latrines
in schools and health facilities. Recently 1t has 1installed health
laboratories 1n district and zonal hospitals to monitor water quality. At the
center the section has 2 sanitarians and 4 assistants.

"D
0
<

1.21 As extensive as the network of health institutions and personnel
15, the system shows many 1ndications of being weak and ineffective. VHWsS
have an unrealistic work load, Llimited <trairning (chree months), poor
motivation, low remuneration and little supervision (they are supposed to
report to the Health Post once a month). During therr three months of
trarning only 6 hours 1s devoted to the topics of personal hygiene and
environmental health. Most of the female CHVs are 111 equipped to play a

catalytic role 1n mobilizing community women and a very small portion of thelr
training program (3.5 hours) 1s devotad to personal and environmental hygiene.

Most CHVs are Lrnactive.

3. Ministry of Education and Culture

1.22 The Ministry of Education 1s responsible for developing curricul
for both formal schools and for nonformal adult education (NFE) classes.
Healch curriculum has been prepared by the Curriculum Develooment Center and
by several exper:rmental projects, such as the UNESCO-funded Seti Ecucation for
Rural Development Project, the World Bank-funded Basic Primary Education
Project (BPEP) and by the Ministry's Adulct Eaucaction Section (AES). The BPEP
1s developing a new primary school health curriculum with emphasis 1n personal
and environmental sanitation. The curriculum 1s planned to be 1n effact 1n

1994 1n all schools. Hygiene and sanitation educat:on would be taught for 45
minutes each day, & days a week.



1.23 Toplumantation o NEFE through Fho miniotry'a Diystewct Fducat ton
Ofticwd has traditlionally been weak, due to haphaczard selection and limited
training of facil:itators and Lnadequate measures for class supervision. The
MOEC has made 1ts NFE materials avairlable to NGOs and other government
agencies and curcently almost 60% of the NFE classes in Nepal are conducted
outside the ministry's reqular program. Nepal's ambitious target of attaining
universal literacy by the year 2000 .s hardly reflected by the negligible
0.28% of the annual education budget that 1s earmarked rfor adult educacion.
Some financial assistance to MOEC for the production of NFE books i1s currently

being provided by UNICEF and USAID.

4. Donor Support to Rural Water Supply
1.24 Donor support to rural water supplies has substantially increased
since the Sixth Plan (Table 1.2). Tha largest donors during the 1580s 1Ln

order of assistance provided were UNICLH, FINNIDA and ADB. UNICEF has been
assisting rural water supply for over 20 years and, until 1988, was
rtnstrumental 1n developing community-based approaches through the Ministry of
Local Development. In the present 1992-96 program, UNICEF 1s focussing in 33
districts (22 hill and 11 terair) of the Eastern and Central Development
RegLons. FINNIDA has since 1990 provided assistance to DWSS in all six
districts (3 hill and 3 terai) of Lumbini Zone. The Asian Development Bank
(ADB) 1s assisting DWSS 1n the Eastern, Midwestern and Far Western Regions.
ADB has provided J loans to support urban and rural water supply projects with

minimal community involvement.

Table 1.2: Donor Support to the Sector (Rural and Urban)
_(NRs. Thousands)

Year Rural Urban Total
6ch Plan (1980-85) 139858 295538 a17881
7th Plan (1985-90) 540276 340789 892225
1990-93 938863 376219 1316182

Source: Ministry of Finance—-Resource Book.

1.25 In addition support has come from many nongovernmental
organizations of which the largest are Red Cross, WaterAid, Helvetas, United
Mission to Nepal, Gorkha Welfare Trus~- 1ind Lutheran World Service. The

proposed RWSS Project with grant assistance from the Japanese government will
be IDA's largest Lnvestment to support rural water supply and sanitacion.

1.26 Donor contribution to the sector has been significant. It 1s
wtmportant that HMG and donors develop and agree on a common line of policy to
improve complemertarity amo.g agenclies. This will require coming cto a

consensus on basic objectives, approaches, optimal mix of hardware and

software, and cosat recovery policies. Coordination ot donor 1nputs would

effectively Lmprove implementation.



5. Privatae Sector

1.27 Private dgector contribution to the Lector hau been significant.
Most needs for water supply have been met by i1individual households in the
terar through direct purchase from the private sector. The Disctraicet
Development Plan of Kapilvastu prepared by FINNIDA estimates that about 73%
of the population are served by private handpumps. Private sector provision

of goods and services Lnclude:

(a) local industries which manufacture spare parts and equipments for
water supply and sanitation facilities;

(b) private contractors who undertake construction work; and

(c) research and development organizations who provide technical
assistance to help refine strategies and monirtoring and
evaluation.

1.28 Poor quality construction due to 1nadequate supervision 1S a major
problem 1n the sector. Efforts to ensure high quality parts througn
rnternational procurement may stifle local 1nitiratives and reduce availabilicy
for maintenance. There are 14 major manufacturing firms. A few selectad ones
could be assisted to facilitate local supply to improve quality and adjust
designs to meet local requirements.

D. Water Rights

1.29 To date there exists no comprehensive data on water resources and
water use. Management of drinking water resources is guided by customary law.
State 1ntervention 1n community management of drinking water resources 1S
virtually non-existent.

1. Common Practices and Problems
1.30 Water sources located within private property L8 congidered to be
the property of the owner. People 1n the vicinity or nearby villages are

given access to these sources not as a matter of right but as charity. When
a source locataed in private land ps used the landowner .s either provided with
a tapstand and/or exemption from payment to capital and O&M contributions.
These understandings are either recorded 1n a minute book or formalized 1n a
written agreement between the landowner and the WUC.

1.31 Where people depend on sources that are not flowing (wells, water
holes) there are usually separate water holes for occupational caste groups.
When the source 15 developed for improved supplies the general practice 1s to
provide separate wells for occupational caste groups.

1.32 Most spring sources 1n the hills are controlled and managed by the
community. In present times, because of greater water demands disputes
(marnly 1n hills) over water source .S Lncreasing. Water disputes often
relate to water sharing within a community for different uses. In pracctice,
upstream users often use drinking water for 1irrigation at cthe cost of
downstream users.



1.13 Tn he torar grownd watar 1 an ot tant aoutce af Jdecnhang
watcer. Dug wells and tubeéewo!ls are 1nstalled ror private use. There 1s no
system of registration of ground water uses. Hencuy extraction of ground wator
by private parties remain uncontrolled and uncheched.

1.34 Community members theoretically have equal access to water sources
located 1n public places. Communities having f:rst access to a source 1s
considered to have primary right to 1it. Public sources wnich other
communities may want to use require prior approval of the community where the
Source 1s located. Access tno 1t by another community 1s usually allowed ac
a lower point where surplus '..iter may be tapped. A community having prior
access to a source would consider residuary water right for other communities.

1.35 Disputes exist due to the lack of clearly defined water rights and
a authority to resolve such disputes. Claim to a source based on prior use
1s contested by another on the basis of location within the latter's
jJjurisdiction. The right of a community to tap a source 1s contested 1f the
people living upstream Ls bypassed. If water 1s sufficient a provision to
supply upstream users 1s made but there 1s potential for conflict 1f the
source cannot meet. the demand cf both communities. As a result sources remayn

undeveloped.

1.36 Intra-community drsputes are often referred to local governments
and/or CDO for mediation. The ability of local governments to settle disputes
limited as they are unable to make binding decisions on water

15 very
allocations. As a result decisions of © .: VDC/DDC are often disregarded.
1.37 Major problems relating to water rights are (a) lack of a system

of registration for water rights; (b) lack of a system of water rights on an
appropriative basis; (c) absence of a mechanism to establish priority for
drinking water; (d) wunclezr criterra and 1i1nstitutional mechanism for
authoritative allocation of water resources in a decentralized framework; and
(e} lack of coordination among water agencies for drinking, 1irrigation,

electricity/power and industry.

2. Legal Provisions

1.38 Some attempt has been made to address the above 1i1ssues through
enactment of the Water Resources Act (WRA) of 1992 (which came 1nto effect on
August 17, 1993) and Water ~ sources Rules (WRR). The WRA requires licencing

of new water users but exempts 1t for following usages:

personal or collective use of water for household maintenance,

(a)
and 1rrigation for domestic consumption; and
(b) use of boats for local transportation and for purposes of running
water mills as cottage industr:ies.
1.39 Charges are lev:ied for use of water resources developad and

distributed by the government or private organizations. In RWSSP che

community would use water collectively for household consumption hence would

be exempt from licencing (see para 1.38).

1.40 The new WRA establishes prior:ity of drinking water for household

consumption followed by 1rr:igat:ion, ar ~' nusbandry including I.sneries and



other agricultural uses, hydro-power, cottage industry and mining, water
trunyport and rucroational ugau.

1.41 The WRA and WRR enables HMG to constitute 4 Water Use
Investigation Committee to resolve source dispute. The decisron oI tne
Committee would be legally binding to all parties concerned.

1.42 Since water disputes occur otten 1t may not be rfeasible for a
centrally controlled committee to tackle cthe problem. Dispute sectlement
mechanism has to operate 1n a decentralized framework.

1.43 In the absence of effective mechanism to allocate and distribute
water for different uses customary practices of water use 1S likely to
prevail. It 1s apparent that settlement of source disputes would be possible
only through community consultations, educat:on and consensus.

1.44 In order to address the above 1ssues the legislation would need
to make the following changes 1n the Act and Rules:

(a) A simple procedure of registracion of water rights which must
clearly define the grounds on which to refuse registration;

(b) The law must recognize customary practices of resolving water
disputes. State intervention for resource allocation snould be
the last resort;

(c) The law must make 1t mandatory for the community to inform the
District Water Resource Comm:yttee (DWRC) about the source,
command area, quantity of water used and number of population
benafited by the scheme. This would enable tne DWC to collecct
data on water resources used for drinking purpose;

(d) DWRC do not have the power to settle water disputes. Power must
be conferred to DWRC to resolve local disputes of small sources
since the DWRC consists of local officials who would have a
better perspective of the nature of source disputes. Water
disputes involving more than one district or a dispute involving
more than one water agency must be given to Water Use
Investigation Committee.






;I. THE RURAL WATER SUPPLY AND SANTTATION PROJECT

A. Project Objectaives

1. General

2.1 The proposed Rural Water Supply and Sanitation Project (RWSSP) 1s
a partnership between the Fund, support organizations (SOs) and beneficiary
communities. The main objective of RWSSP would be to develop community
capacity to plan, implement, operate and mairntain RWSS systems effectively on
a long term basis. The approach wmplies a reorientation or sectoral
strategires. Instead of berng target-ori.ented as 1s the current DWSS practice,
RWSSP would be demand-driven.

2.2 A pre-selected list of projects to be 1mplemented 1n accordance
with a master plan 1s not compatible with this approach. The RWSSP would
1dentify ways to 1ncrease community capacity and role 1n planning,
implementing, operating and maintaining their water supply systems CO ensure
long term sustainability.

2.3 Most communities lack experience 1n cooperative action, are usead
to depending on government and lack skills and knowledge 1n hygiene and
sanitation 1ssues and technical options. The RWSSP would encourage local

community-based institutions to make use of services prcovided to enhance
community capacity. But 1t 1s the communitias themselves that will organize,
plan and implement their schemes to meet their needs and reap the benerfits.

2.4 - The community-based approach gives a much greater amphasis on
software components to ralse awareness, identify needs, translate needs .nto
plans, and create local capacity to manage projects. Emphasis will be given
to enhance the role of women who are the primary beneficiaries of water supply
and who play the key role 1n efforts to improve family and community hygirene
and sanitation (see chapter IV section B).

2.5 Funds would be provided to eligible SOs who will be responsible
to undertake projects 1n partnership with beneficiary communit:res. SOs would
meet escablished elig:ib:lity criteria (chapter IX) to manage hardware and
software components of RWSS projects.

2. Specific

2.0 More specifically the objective of RWSSP 1s ro contribute ro the

economirc development of Nepal by:

(a) delivering sustainable health and hygiene benefits to the rural
underserved population through rmprovements i1n water supply and

sanitacion;

(b) improving rural real 1ncomes through time savings for women as
wdater supply 15 brought closer to the dwellings 1n a cosc-
effective and sustainaple manner; and

(¢c) improving the capabilities of sector institutions (both
governmental and nongovernmental) to undertake. and sustain these
efforts.



n. Aoa to 1. Covarad

2.7 As a demand-led project 11 « uld not be possible to demarcace
gpeci1fic areas to be served by the proposed RWSSP. Given time and budgecary
limications, a geoqgraphic focus 1s appropriate. Within such a rocus, RWSSP
investments would depend on the capacity of available SOs. Table 2.1 shows
that the largest additional population to be served are in the Cencral,
Eastern and Western Regions The Asian Development Bank 1s focusing in the
Eastern, Mid-Western and Far-Western Regions while UNICEF 1s concentrating in
the Eastern and Central Regions.

Table 2.1l: Present and Proposed RWSS Coverage 1in
Eighth Plan (1992-1997)

At the end of 1992 At the end of 1997
Population Percent of Addit:ional Percent of
Region benefitted population pop. to be population to
(in 000) benefitted benefitted be benerfitted
(1n 000)

Eastern 1108 27% 1356 54%
Central " 2304 433 1437 63%
Western 1216 34% 1148 60%
Mid-Western 1210 51% 533 86%
Far-Western ‘ 850 533 377 67%

Source: Eighth Five Year Plan (1992-97), NPC.

2.8 It 1s anticipated that RWSSP would initially focus on the Central
and Western regions, with options for providing support to other areas where
real demand .s demonstrated and where support organizations are avallable.
The reasons for such a decision are twofold. First, a review of support
organizations indicate that tuey are strongly represented 1n the Central and
Western reglons. Project implementation would Lnitially be constrarned by the
avarlability of qualified support organLzations. Second, a review of coverage
and planned investment figures indicate Central and Western regions need

priority attention.

2.9 Init:al assessment of potential SOs (chapter VI Table 6.15)
indicate that 1n the first year of RWSSP implementation 125 water supply
schemes would be implemented. In subsegquent years the number of water supply
schemes to be constructed eac. sear are likely to Lncrease cumulatively by 50,
75 and 100. The total number of schemes expected to be undertaken by RWSSP
LS 900 of which 75% would be gravity schemes (i1ncluding spring protect:ion) and
the remarning would be tubewell schemes (see chapter IV section E).

C. Project Benefits and Impact

[

2.10 The RWSSP would benefit a total of 0.5 million (approx.) design
populacion of which about 9.24 -1llion would be 1n the hills and 0.25 mill:on

1
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Ln tha teraui. Project wtmplemantation 1s wnitially planned for a five year
purxod\and Lt 19 anticipated that additional 1DA uand other donor asgirgtance
would be available to continue community-based RWSS 1n subsequanc years.

2.11 Time savings 1n fetching water 1s the major benefit of RWSS
especially to rural women who spend as much as & hours each day doing this
activity for household maintenance. Trme saving benefits of wacer supply
include benefits from reduced time 1n collection of 1nitial level of water
consumption and benefits assocrated with increased consumption of water. It
1s estimated that total time saving benefits of improved water supply in cthe
hills are about 4.5 hrs/hh/day (valued at Rs. 1.92/capita/day) rfor gravity
schemes and 0.8 hrs/hh/day (valued at Rs. 0.36/capita/day) .n the terai for
tubewell schemes (chapter VII). Total estimated benefit from time savings as
a result of Project implementation 1s estimated at abcut Rs. 48.1 million (USS
0.96 million) per year.

2.12 Women 1n rural areas suffer more from malnutrition, anemia and
loss of energy due to their heavy work load of which fetching water
constitutes a major part. Improved water supplies would ease the drudgery of
water collection and save energy expended. It .s estimated that in the nills
605 K cal/hh/day (valued at Rs. 4.4 /hh/day) would be saved on average (see
chapter VII).

2.13 In addition to time and convenience benefits, there are direct
health benefits from rmproved water quality and quantity resulting in reduced
diarrheal and water relared mcrbidity and mortal:ity especrally among children
(Acharya, 1987). Water borne and water related diseases, particularly infant
and child diarrhoea continues to be the l=2ading cause of child morbidity and
mortality 1n Nepal.

2.14 More than one half population in rural Nepal sufifier from poverty.
Women and children, more than men, are the hardest hic. They suffer from
higher rates of malnutrition and morbidity, and have fewer access td
resources, education and income than men. Delivery of improved water supply
and sanitation by RWSSP would permit women to utilize time saved for more
socially and economically productive purposes.

D. Project Development Process

2.15 The RWSSP would form an integral part of rural water supply and
sanitation in Nepal. Project cost .s estimated at NRs. 954.8 million
(US$19.09) million and would be 1mplemented through the creation of a Rural
Water Supply and San:itation Fund (hereirnafter called the Fund). The Fund
staff would be kept to a minimum. The Fund would sub-contract most of 1Lts
activitlies to either support organizations (non-governmental organizations,
private sector 1nstitutions, local governments and commun.ty based
organizations) Or sService agencies (providers of speciralized services). RWSS
sub-projects would be implemented by sSupport organizations in partnership with

beneficiary communities (chapter ITII). A sub-project would consist of 3-0

schemes preferably Ln contiguous communitlies CO maximize COSt 2frfactiveness.
Support organizations and sub-projects would be selected by the Fund on the
basis of established eligibility criteria (see chapter IX). The Fund would
sub-contract service agencies [Or activitles such as project promotion,
training of potential support organiLzations, site appraisal, monitoring and
evaluation, research and development and auditing of Fund's account and sub-
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1. Project Cycle

2.186 The community-based approach involves a substantial change in
emphasis from physical infrastructure to software activities to support
community capacity building, participatory hygiene and sanitation educacion
as well as a fundamental change 1n style, empnasizing the community role as
the lead agent Ln'melementhq and managing 1ts water supply and sanitacion

facilities.

2.17 To give emphasis to the community-based approach, each project
would have a cycle of 12-20 months spread i1n 2-3 years since communit:es are
avairlable 6 months in a year for RWSSP activities. The project cycle would
consist of four phases: pre-developme "~ development, implementat:on and

post-implementation (Table 2.2). The dure:ion of each phase would depend upon

scheme si1ze and community capacity to organize and manage RWSS activities (see

chapter IV).

2.18 Pre-development Phase (1-2 months). The pre-development phase
consists of activities at two levels: the Fund and the community. Fund
activities would 1nclude promotional activities, review of SO applications,
siLte visits to previous SO activities and selection and orientation Of SO0 1in
Kathmandu as well as in the districts. At the community level selected SOs
would identify communities through a prereas:ibil:ty study (Annex 27) wh:ich
would assess community needs, source adequacy and reliability, water gqual:ity
and community capacity to organize (see chapter IV for details). The durac:ion
of pre-development phase would be 1-2 months depending upon the number and
scheme size. Key outputs of chis phase would be selection of SOs, proposal
for development phase, and contractual agreements between the Fund and the S0s

for development phase financing.

2.19 Development Phase (3-6 months). This phase would enaole
communities to develop the willingness and capacity to manage therr own water
supply and sanitation system, and to 1nstil women with the confidence and
motivation necessary to 1ncrease women's 1nvolvement. This phase would
1nclude community mobirlizacion/organization activities and hygirene and
sanitation education (HSE) to enable communities to develop a community action
plan (CAP) as a gproposal for i1mplementation and post-implementat:ion phases
The duration of the phase would be 3-5 maontho
Key ouctputs

(3de chapter IV tor detavls).
depending upon community capacity to organize and take actions.
would be a representative WUC, a community action plan (CAP) i1ncluding dertalils
of design and technical options considered, agreements regarding community
contributions to capital and O&M costs, HSE requirements, a proposal for
implementation and post-implementation prases and a contractual agreement
between the WUC, Fund and SO for .mplementation and post-implementation phase

financing.

2.20 Implementation Phase (4-6 months). This would include
organization and supervision of construction of water supply and sanitac:ion
schemes, i1mplementation of construction activities, full scale hygiene and
approprlate mitigation measures for any adverse

and community

sanitation education,
environmental i1mpacts as a result of construction activities,
including skill and management training, operac:ion and

support programs
The durac.on

maintenance arrangements and resource mobilizat:ion by the WUC.
of this phase would be 4-6 months depending upon scheme size and community
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Table 2.2

Activity

Responsibility

PRE-DEVELOPMENT PHASE ACTIVITIES (1-2 monthe.)

RWSSP nformation

Site vISITs 0 previous SO activilles
0 orientation wWorkshop
Prefeasibility study

Fud
Fund
Fuxd
30 & Comumity

RWSS Project Cycle

Key QuTpUTS

Selectian of S

Request and community w1lLingness o participate
and contribute tram more than 3X0 o houserouas

Site appraisal fud
Contract between fund & 0 for
develcpment prase Tinancing
DEVELOPMENT PHASE ACTIVITIES G6 months)
CAP sessions O Representative WUC
NFE (opticnal)
HSE CAP sessians 0 & Community HSE strategy
WC traiming
Design/service level options (CAP) 0 & Camunity Selection of design/service level
Preparation of comunmity action plan 0 & Camunity CAP as proposal tor mpl. & post mpl. pnases
Camunmity contributions to capital & 84 WIC & SO Revolving fund for GBM establisned, ad

camunity contributions o capital collected
Contract petween WJC, Fuxd, & 30 Tor mpl &
post-implL. pnases

DPLBENTATION PHASE ACTIVITIES (46 sonths)

Full scale HSE activities
Mob1 Lization of labor, matermal

Women/tapstand groups
WwC

Women trained 1n HSE
Completed RWSS scnemes/latrines

Construction of RWSS scheme/latrines Commnity & SO Trained WC, WM and mascns
Comunity latrine pramtion Camunity & SO Demonstration latrine constructea
Sanitation fund established Commmity & SO Houserold latrine construction
Traymings (WUC, VMW, HSE, skill 0 Increased tecrmical capacity of canmnity
auncemnt  add masay)
POST [MPLEMENTATION PHASE (46 months)
Continued HSE 0 Hygienic & effective use of water
Latrine pramtion continue WC & 0 Increased use of samitary facilities
M/ fol lowp WC & S0 Increaseq management capacity of WC
Technitcal support to women So, SA Enhanced capacity tor [G activities
ME Q & Fud Functioning & sustainaole WSS system

Source: Consultant's Assessment
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acLty to take action. Tangible ontputas would be a comploeted and

tioning water supply and sanitation rfaciiities, trained WUC and VMW, and

on-going hygiene and sanitatiun education and relacted activities.

Q »-

link-up

HSE, promotlon of lat ine construction, follow-up activitlies to
communities with other credit and rncome generation activities and monirtor:ing
and evaluation to assess time and health benefits of water supply and
sanitation sub-projects. This phase would continue for 4-5 months. Key
outputs would be consolidacion of activities at the community which would
result 1n a sustarned and self-reliant rural water supply and sanitation
facility, hygienic and effective use of water, and increased linkages with

other organizations.

E. Project Cozponents

2.22 The RWSSP would consist of three components:

(a) The Rural Water Supply and Sanitation Fund
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1. The RWSS Fund (USS 4.56 million)

2.23 The RWSSP would be rmplemented through a Rural Water Supply and
Sanitation Fund (Fund) to be created thrcugh an Act (Annex 1) which would be
ratified by Parliament during the winter 1994 session (see chapter III). As
an 1ntermediary agency receirving and managing funds for rural water supply and
sanirtation the Fund would carry out 1ts mandate 1n a flexible, effective and

fully accountable manner.

2.24 As an autonomous body the Fund would have 1ts own management,
It would be governed by a 7-member

accounting and auditing procedures.
constituted by HMG.

management Board (of which at least one would be a woman)

Four memberi would represent the public sector (one member edch from the
. Physic

National Planning Commission (NPC), the Minlistry of Housing and Physical
Planning (MHPP), the Ministry of Local Development (MLD) and Lhe Ministcy of
Finance (MOF) and three members would represent the private sector 1ncluding
NGOs.

2.25 This component 1dentifies funding requirements for Fund

It would also

establishment, operation and mairntenance {(Annex Tables S5-9).
technical

include funding for promoticnal activitics, trarning of Fund starf,
assistance, monirtoring and evaluation, rndependent audits of Fund act:ivit:ies,
trairning of SOs, material adaptation and development. Projects would be
monitored and evaluated to ensure work 13 progressing as agreed to by partner
These work would generally be contracted to qualified SAs (see chapter

50s.
But the Fund staff would also make periodic and selective visSiTs to sub-

VI).
projects.



2.26 EEQQ Estagllshment and Recurrent Cost (USS 2 99 millian) Thuis
Locludos all capatal coosls for velitoled, cequipments,  futnilture and other
assecs. Recurrent cost rncludes salary, travel allowance, operating expenses

and other repair and maLntenance (Annex Tables S and 9).

2.27 Promotional Activity (US$ 0.0 million). This rncludes
dissemination of RWSSP inrormation through radio, television and print mediad
and through vi3di1ts to diLtrict based NGOs 1tn the central aad weostarn coguons

to identify potential SO0s and CBOs (Annex Table 19).

2.28 Observation/Study Tour for Fund Starf and Board Membors (U33 0.21
mirlirony). Board members and Fund staff would be sponsorad for
observation/study tours to south and south-east Asia to enable them co learn
and share experiences of similar RWSS activitlies. Four observation/study
tours would be sponsored each year to Board members and executive staff and
two to support stuft (Annex Table 15).

2,29 Techhical Assistance (USS 0.556 million). It 1s anticipated thac
the Fund would require long term technical assistance 1n cthe area oOf
institutional development during the first three years, and several montns of
short term inputs in the areas of monitoring and evaluation and aevelopment
of IEC materials. Draft Terms of References for Technical Advisors (TAs) are
developed in Annex 23 and would be finalized during appraisal.

2.30 Monitoring, Evaluation and Audit (USS 0.83 million). This would
include regular evaiuacion of Fund performance, technical and financial
auditing of Fund and monitoring and evaluation Of sub-projects.

2.31 Training of SO Staff (US$ 0.26 million). In order to strengthen
SO capacity to implement community-based water sSupply and sanitacion projacts
the Fund would arrange for the follow:ing workshops and training (see Annex 11
for decail) chrough contracts to qualified SAs:

(a) 8-day orientation workshops to SO staif (at least two from each
S0) 1n particlpatory needs assessment, community resource
mapping, HSE, community M&E, water yireld measurement and water
quality tescing. The participants would also be rntroduced to
RWSSP philosophy, Fund's book keeping requirements and proposal
writing (Annex Table 17).

(b) 8-day training to community facilitators (CFs) on commun.ty
participation (CAP) processes (Annex Table 24);

(c) S-day M&E (process, performance and 1mpact) ctraining to 30
project managers and/or supervisory staff (Annex Table 19);

(d) S-day training to overseers and sub-overseers on survey and
design (Annex Table 22);

(e) 6-day =rtraining to technicians/sub-overseer on construction
supervision (Annex Takle 23);

(£) 2-day follow-up M&E training to 350 project managers and;or
supervisory staff (Annex Table 26),
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(9) 2-w2ek HSE training to H3E supervisors and hygiene facilitators
( Anncex Table 25); '

(h) S-day financial management training to SO accountants (Annex
Tab.le 21;
(L) 3-day management development trairning to SO project managers,
dand.
(1) l-day Fund-SO exchange program to share experiences and follow-up.
2.32 Material Development (USS 0.04 million). The Fund would support

development of IEC materials for specific software components such as
participatory hygiene and sanitation education, participatory rapid apprarsal
methods and a manual for O&M. It would also support social marketing
strategles for dissemination through mass media and hardware (audio-visual
facilities) and a preparation package to develop further follow-up programs
incorperating lessons learnt and exper:iences gained from the presentc

community-based approach.

2. Water Supply and Sanitation Services (US$S 13.29 million)

2.33 This component would include prefeasibirlity study, and software
activities (community organization/mobilirzation, NFE and HSE) to prepare
communities to take full advantage of time and health benefits of water supply
and sanitation services. This component includes funding for construction of
water supply and sanication schemes, promotion of demonstration and privace
latrines and catchment protection for hill schemes.

2.34 Prefeasibility Studies (USS 0.06 million). In each community the
prefeasiblity study would assess community needs, source adequacy and
reliability, community capacity to organize and willingness to participate and
contribute (see chapter IV for details and Annex Table 28).

2.35 Software Activities (USS 4.02 million). The Fund would support
software activities during development, 1mplementation and post—-implemencat.ion
phases. These include the following:

(a) Community Organ:i:ation/Mobilization. This entarls preparing the
communities for tull participation leading to the formation of a
representative water user commirttee (WUC) capable of implementing
a community-based RWSS scheme. The RWSSP would support the
salacy and travel allowance of a community facirlitator (CF),
hygirene facilitator (HF), NFE facilitator (see chapter IV para
4.6-4.8 ) and a technician including supervision cost of central
level software and hardware staff and materials. The CF woculd pe
responsible for «c¢reating an environment which would allow
communities to <ngage 1Ln a process that enables them to organize
1nto groups and build coniidence. It .s expected that a CF, HF

and one technician would be ables manage 3 schemes (chapter
vl). Supervisory staff would be 2 to oversee o schemes on
average. The technician would io° 2 the community through WUC
members Ln all aspects of tne £ n1lity study to ensure user

acceptability of design.
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(b) Nonformal Education . It Lis anticipated that S53% of the
communitics would require NFE duiing the development phase (see
chapter IV). The RWSSP would support the cost of materials and
facLlitator salaries. NFE classes would be held at the rate orf
one class per 100 beneficiary population (see chapter IV para
4.54-4.556).

(<) Hygiene and Sanitation Education. A program orf hygiene and

sanitation education to reach at least one women from each
household of the beneficirary population through promotional (mass
media and social marketing) and participatory (problem solving)

approaches on hygrene and sanitation related Lssues,
causes/effects, and prevention 1ncluding promotion of lacrine
construction and environmental sanitation activities. Health CAP
sessions and health KAP would form the basis for HSE. The HF
would assist women 1in their efforts to modify changes in
personal, domestic and environmental hygiene and sanitation.
This would 1nclude orientation and training of women/tapstand

groups, village health workers (VHWSs) , opLnion leaders,
traditional birth attendants (TBAs), and school teachers and
children.

(ad) Support to women. The project would support women 1n planning

and 1mplementation of water supply schemes; provide skill
enhancement training to improve women's access to the formal
credit systems; and operation and marntenance and HSE trainings
(see chapter IV para 4.38).

2.36 Water Supply (USS 8.46 million). Construction of water supply
facilities would begin only after the development phase. The number and tvpes
of schemes to be i1mplemented during the project period are shown 1n chapter
IV section E). The RWSSP would provide potable water to about 0.5 million
people (design) in the hill and terai areas of Nepal. It would support 900
water supply schemes. Water supply services would i1nclude spring protection
(33), gravity flow systems (642), shallow tubewells {183) 1n most oL ctera.,
and deepwells (21) and dugwells (21) 1n certain areas of terai where other
options are not feasible. Costs to the Fund would include survey and design,
material, skilled labor, tecnnical assistance, environmental mitigation
measures and S0 overhead. In gravity schemes all unskilled labor, local
materials, and minimum 1% of capital cost would be borne by communicies. In
tubewell schemes 12% of capital cost in cash, and porterage would be porne by
communities. In all schemes all operation, maintenance and repair costs would
be fully borne by communities.

2.37 Sanitation (USS 0.58 million). Hygrene and sanitation value of
latrines would be promoted through the HSE program. Two demonstration
latrines per scheme would be supported by the Fund in suirtable public places
preferably schools/health post to encourage hygiene and environmental
sanitation. The cost of demonstration latrines would be USS 0.27 million.
With an effective HSE program it 1S anticipated that about 40% of households
in the hills and 50% 1n the terai would request assistance to build privatce
latrines during implementation and post-implementation pnases. It 1s
anticipated that there may be additional 15% demand for private lactrines in
subsequent years. Complete coverage in the community may take about 6 years.
The Fund would provide assistance for appropr:iate sanitation facilities to
community through a sanitation revolving fund for lending to approximately 25%
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of baneficiary houuaholdo. Thia would ¢coot Uss 0.31 wmullion ot 9A4
communities. The sanitation revolving fund for lending to communlty members
would be managed by the water user committee (WUC). It i3 Jugagestad chat

households make a cash deposit of NRs. 150 (40% of the cost Oof a simple cement
slab and a pan) 1n the hills and NRs. 300 (30% of the cost of six rings and
a slab) 1n the terai (gee chapter IV para 4.93-4.97). Tho balapnce would ba
rgpaYable tn the torm of a loan to be repard wn 1-2 years trae.  Lending tetno

and conditions would be decided and managed by the WUC.

2.38 Catchment Protect:on (US$ 0.17 million). The RWSSP would support
environmental impact mitigation activities such as community tree planting for
source protect.on (Annex Table 36).

3. Studies and Sector Development (US$S 1.24 million).

2.39 There would be a need for a1 number of applied research and
development studies to be undertaken during the implementation and post-
implementation phases. The RWSSP would include funding for several studies
and research and development activities designed to: (a) improve information
avairlable to policy makers in designing sector policies, and (b) test improved
methods and techniques 1n scftware as well as hardware. Studies i1dentcified

are:

(a) Health KAP and Impact Studies (US$ 0.28 million) . This study
would assess the impacts of different project interventions on
the healcth stactus of project populations. The ultimace aim would
be to i1dentify cost-effective methods for securing health impacts
(see chapter V for details).

(b) In-home Water Tr<atment Methods (US$S 0.13 mill:ion). This study
would review cucsrent methods for in-home water treatment and test
the cost-effectiveness and the acceptability of alternative
measures (see chapter V).

(c) Low Cost Technologies (USS 0.08 million). The purpose of thuis
series of studies would be to test technologies which promise
lower costs and better availability to rural communities (see
chapter V).

(d) Detailed Demand Studies (USS 0.13 million). The purpose of these
stud.es would be to develop accurate estimates of the components
of economic benefits from water schemes 1.e. changes 1n water
consumption, changes 1n cost, time savings (see chapter V for

details).
(e) Policies to Promote Privats Provision of Rural Water Supply and
Sanitation Services and Inputs (US$ 0.07 mirllion). The purpose

of this study would be to carry out a thorough review Of the
constraints to private sector supply of rural water supply and
sanitation 1nputs including mater:ials, pumps, spares, latrines,
and cnemicals for treatment (see chapter V).

(£) Preparation of a Follow-up Project (USS 0.31 million). A
preparation package to develop further follow-up programs
incorporating lessons learnt and experience gained from the
present community-based approach.

II-10

HE R

<

I



N IR =R NS Em EE .. an

(g) Spectial Sector Moni.toring Activity (US$ 0.23 million). It would
include funding for special sector monitoring activities which
would be managed by NPC. It would monitor and evaluate

implementation performance of a sample of S0s and projecc
impacts. Specific studies would be carried out during the RWSSP
period to generate 1inrormation on successes and failures to
providae  ausontaial mputld  tor daetuning tuturoe poaliciga and
Lnvestment deci3ions.

F. Project Costs

2.40 Total RWSSP cost 1including contingencies, are estimated at NRs
954.81 million (USS 19.096 million). Foreign exchange component 15 NRs.
270.58 million (USS 5.411 million), or 28.33% of project costs. A summary of
cost estimates LS provided in Table 2.3. Detalled cost estimates are provided
rn Annex Table 1.

2.41 Base cost estimates are adjusted to January 1995 using 1nflation
factors for foreign and local components (World Bank guidelines). A 10%
physical contingency and price contingenclies of 6.5% 1n 1995 and 6% thereafter
for local expenditure and 3.1% 1n 1995, 3.2% 1n 1996 and 3.1% thereafter for
foreign expenditure have been allowed. Foreign exchange conversion have been
calculated 1n accordance with World Bank guidelines. Local and foreign cost
components are calculated based on tax and duties applied for different RWSSP
components.
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Tabla 2.3

Summary @f Cost Estlmdtes for RWSsP

(In '000 USS)

In 'C0 USS In '000 NRs.

H Particulars ! Locat | rorewgn | lotal | Total || Wl } o Forewgn | fotal | lotat '
: ! ! ! Lo : : Lo
i ; i i s Contingenc] i i | Contingency ]
1

1

{RNSS FLND | 2481901 9M.05 | 3452.96 | 4557.49 1126004 F5 | 48552.30 172647 24 | 227874 48 |
i i ; i i b i i ( i
! capital Cost PO15509 ) 171811 690 ] 4R T8 775455 ! 8550.39 | 1033 | 20138 5 |
{ Recurrent Cost 1 1507.21 | 101.50 | 168.70 | 218519 || 75360 26 { 5074 86 | 30435 12 | 109259 35 |
I Institutional Development cost | 819.60 | 697 76 | 1517 36 | 1969.53 ) 40B0.14 | 343837 05 | 75867.18 | 6476 28 |
i i i i i i i i i :
JWATER SUPPLY AND SANITATION | 6990 & | 2842 34 | SBZ3.17 | 13296.63 ![349541.29 14211711 [491658.40 | 664831.49 |
l i i i i i i i ! i
1A.Pre~Development Phase H H ! H I H ! H H
| Pre-Development Studles Vooam 216 43.27 | 5655 |1 ABSII| 10818, 216350, 2B N |
i i i i i i i i i i
1B.Development Phase | i ' i i i i i i
\  Sotnare I 66186 3%E| 6660 91036 330R.7B | 1741.73 | 34450 | 465518.01 |
: ' | : | i h | | : i
1C. lnplementatian Phase ! 5155.89 | 2675.91 | 7831 80 | 104K 7S | [25779.37 (135795 54 (391589 0 | 524737.82 |
i { i i i i i i i )
1 vater Supply !3811.52 | 2541 0 | &352.53 | 8457 B {19575 34 [127050.56 (317626.40 | 422851.31 |
| Catchment Protectian 8821 466 RE | 12847 ! 41038 2R3, W0 B
! samtation Vo1R@ M.e) B2 M &0 40, 3554 60 | 10156 Q0 | 13556 &9 |
! Software I 1M2604 | 5917 ) 18330, 1637 2 1] 5606.75 | 2958.25 | 59165.00 | 81866.09 |
! ! : ! ! ¥ ! ! ! !
1D.Post Implemantation Phase V131,98 129.43 ) 1261.41 | 1834.96 || 56598.83 | 6471.68 | 63070 50 | N748.%5 |
i i i ; j " i 1 .' |
! Samitation ! L./ TR 21210 M7 789 33 | 387 18 ) 1M0E0.50 ) 18558.27 |
| Catdwment Protection V3@ 18! 33 56.39 1) 1763.8) R.B ! 186.0 ) 2M9 39 )
| Sotnuare Dok 2 ] S0.15 1 1003 07 | 1469.41 |1 47645 83 | 2507.68 | 50153 50 | 73470 49 |
: ! P . i : | ! |
[} i i i [} [N} I L i 1
i ! 1 1 i i [ [ 1 1
{STUDIES AND SECTOR DEVELOPMENT IO376.46 7 985.52 ) H1.98 | 126210 ) 1882 36 | 29276.2 | 48098 38 | &105.13 |
i i i i i " i i i .’
1 il )
1 i 1
| Total Base Cost 1OB89.18 | A3 91 | 14248.09 | 11492459 10 | 21994543 | T12404 .52 | .
i h i
, Physical Contingencies (107) 1984.91819 439 8X8 11424.3050 | W45 N | 2195 54 ) T12460.45 | '
1

)

! Price Contingencies 12850.5281 |572.7943 |3423 3225 | 11142526.41 | 28639 72 [171166 13 | !
i

)

! Total Project Cast 113684 628 5411 5% 119056222 11909 222 ! 1684231 41 1270679 &9 1954811 10 | 954811.10 |

Source: Consultant's Estimate
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G. Financing Plan

2.42 The proposed IDA credit of USS 15.5 million (NRs. 774.9 million)
equlivalent would finance 81.2% of project costs. Government contr:bution will
be 1n the form of taxes and duties covering 5.1% of the total RWSSP cost.
Beneficiary contributions in cash and kind, valued at about USS 2.61 million
equivalent (13.7% of total Project cost) would tinance all unskillaed labov,
locally avairlable materials, porterage and some aguipmant. The RWsSHP
financing plan 1s summarized 1n Table 2.4 (decails 1n Annex Table 3).

2.43 The Ministry of Finance (MOF) would facilitate and authorize the
flow of IDA credit to the RWSSP .n the form of block grants through a special
account 1n Nepal Rastra Bank which will be reflected 1n the annual budget of
the government. Transfer of funds from the special account to project account
will be made upon approval of projects by the Board.

Table 2.4: Financing Plan for RWSS Project

(Us s 'Q00)
In '000 Uss In ‘000 NRs
H Particulars ' Local | Foregn | Total | Total !| Local | Foregn | Total ! Total |
: : ! : Lo : | LI
i i i i i Contingenc | i | | Contingency,
! ¥ i
! IDA ! 7258.19 ! (398.91 | 11657 10 | 15497.65 | 1362909 62 |219945.43 153285504 | 7748 30 |
i i i i i H i i i I
! HG L 712,40 ! TR RS 15 3560 B ! 35620 3 | 4957 50 |
i i i i i 0 i i | i
| Commmity Contribution | 1878.59 | | 1878.59 | 2613.43 || 93929.25 | | 93929.25 | 130671.30 |
i i : i I " i i | i
' ater Spply 11837 97 | UEs7 97 | 2556 R ! 91898 25 | | 91598 25 | 127845 .34 !
: | | | i ! | ! !
! In Cash b8! o218 16952 1 02 05 | LR BL76.0 !
H In Kird V176 12 I 17612 | 2387 40 ) asEs 20 | | eSO ) M9EH B |
| l i | i 0 i i i i
| Samtation | ! ! ! ¥ : ! ! !
! In Kind low0.e ! e 5651 281.00 ! LA 00 | 2625.4 |
! " |
! Total Project Cast | G849 182 14398 909 114248.090 119066 222 | 1492459 10 |219945.43 171260452 | 954811.10 |

Saurce: Consultant's Estimate

H. Procurament

2.44 All procurement of services, goods and civil works would be
carried out 1n accordance with World Bank procurement guirdelines, except as
noted below. Fund equipment purchases for i1ts own use are expected to be
minor and would be subject to prudent shopping. Most procurement under the
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RWSSP would consist of aontracts to SOs.  sSupport arganizationa (90a) wou g

be contracted On a4 sule 30urce basis. Competitive bidding procedure will be
encouraged where applicable.

2.45 Twe SO contracts would be made. One for development phase
financing, and the other for implemencarion and post-.mplementation phase
financuing. TORs attached to aach SO contract would specity torms:  1nd

conditrony, mLlestoney, disbursemeat mechanism and monitoring and reporting.

2.46 Payments would be made according to schedule to ensure activities
are undertaken during each phase and completed on time as specified in the
TOR. Proposed payment schedule for each phase 1s as follows:

1. Development Phase. Payments for development phase would be made
on the basis of milestones achieved and satirsfactory work performance.

- 30% 1n:tial advance payment to SOs for development of sub-
projects which will cover staff recruitment as agreed, format.ion
of WUCs and cummencement of community action plan (CAP).

- 40% inter:m payment to SOs on full staff recruitment, training of
WUC members, undertaking CAP exercise 1ncluding health KAP
baseline, initiation of software activities as proposed and on
submission of accounts and progress report.

- J0% final payment on initiration Of WUT registration process,
collection of cash contributions for construction and O&M fund,
HSE activ.ties, submission of a satisfactory implemenctation phase
proposal and on submission of accounts and progress report.

2. Implementation and Post-Implementation Phase. Payments for
implementation and post-implementation phase would consist of hardware
and software costs. Implementation phase contract would be required for
procuring materials and meeting other software costs. Based on
discussions with manufacturing suppliers and SOs and in line with the

World Bank procurement guidelines the following payment arrangements to
S0s are suggested:

20% i1nit:al advance payment of total contract value plus payments
for material purchase and delivery to S0s (on presentation to the
Fund of gquotutions from reputable manufacturers or supplirers
approved by tha fund and wn accordance with prudeat zshopping
rules).

- 40% Lnter.m payment of total contract value less mater:ials on
completion of WUC, VMW, HSE and mason trainings and submyission of
financial statements with sSupporting documents.

40% final payment of total contract value less material on
completion of demonstration latrines, rerfresher HSE trarining,
follow—up activit:ies of pcecst-implementaticn phase, registration
of WUC and on submission of financial statements and scheme
complet ion reports with supporting documents.

2.47 Payments would be stopped .. any time 1f SO/SA performance are
found to be unsatisfactory or are found to be misusing funds.
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2.48 The Fund would develop standards/norms to ensure quality control
of materials. In areas where material supply 1s not available locally the
Fund can assist SOs in identifying reliable suppliers. This problem is likely
to be minimal but would need to be further assessed during the JAKPAS project.

2.49 One option would be to adopt centralized procurement system with
the Fund negotiating directly with suppliers to deliver needed materials to
SO0s on demand as practiced by FINNIDA. This has the advantage of ensuring
quality and standard of materials at bulk rate. The other option would be the
decentralized procurement system in which SOs would manage the procurement orf
materials from selected list of suppliers (approved by the Fund). Yet another
option would be for SOs to place orders to suppliers and the Fund makes
payments directly to the suppliers on presentation of bills and evidence of

delivery.

I. Disbursements

2.50 On the basis of the proposed implementation schedule disbursements
of IDA funds would continue for six years. The proceeds of the credit would
be disbursed, net of taxes and duties, as outlined in the disbursement

schedule (Table 2.5)

2.51 All disbursements would be made against statements of

the documentation for which would not be submitted to IDA buc

expenditures,
project

retarned by the Fund, and made available during the course of

supervision.

J. Monitoring and Evaluation

2.52 Monitoring and evaluation would play an important role Ln ensuring
1n providing a basis for reflecting RWSSP

Monitoring indicators would focus on the
realized,

efficient implementation, and
experience 1n subsequent operations.
rate of implementation, the extent to which benefits are being
assessment of the cost-effectiveness of interventions and a review of the
suirtability of RWSSP policies 1including criteria for selecting SOs and

schemes.

2.53 The RWSS Fund concept implies the development and testing of new
institutional and socio-tecnnical approaches to service delivery, since
exi1sting cenctralized approaches have had limited impact. A major RWSSP
Objective 1s to bring the delivery of water and sanitation services within
control of communities. Such a policy requires continucus meonitoring and
evaluation of 1nstitutional and service delivery approaches to ensure that the
Fund meets Lts objectives and facilitates changes.
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Table 2.5:

IDA Dishursement Schedule at 1SS vojects (USS "O00)

Oorf each RWSSP

1IDA Fiscal Year| Quarter Bding | Disbursement | Qumulative | Andal | '
H H | Dishursement |Percentage;Qarter |
! ! ! I !
1 ] [} 1 1 [}
I 1 1 1 ] 1
:
195 ldan 1, 195 ! 413 26 | M3 Bl o1 )
March 31, 1995 | 179.15 | 592.39 ! &30 2 |
lJue 30, 1995 | 179 29 | ™.e8 ) 8115, 3
1Sept 30, 1995 | 179 18 | »08& | 1000, 4 |
3 ] ) 1 [} 1
I ' ' | ] b
19% 1dan 1, 199% ' 756 01 768 | 9431 S H
\March 31, 1996 | BN 039 1 9K, 6 |
e 30, 1996 | 387 12 ) 31100 wBA 7T
iSept. 30, 19% | 3 n" | 2868.21) 100} 8 |
i i i i i |
197 ldan 1, 1997 : 1146.72 | W0e93 ) B3I, 9 |
\March 31, 1997 | 614.16 | 6290 ) 5892, 10 |
197 jdwe 0, 197 | 613.86 | 225 ML) 1N,
1Sept. 30, 1997 | 613.86 | 58% 811 10.0) 12 |
i i : i i i
1998 Jan 1, 198 ' 1472.9 | k9.7, BN, 13
iMarch 31, 198 | .72 | 8100.46 |  39.27 ) 14 |
june 30, 198 | 7.09 | 881 53! &L 15 |
|Sept. 30, 198 | 770.72 | %62.25 ) 100 16 |
i i i i i i
199 1den 1, 1999 ! 1507.15 | 11149 % | 3%.89 17 !
\March 31, 1999 | 897 &1 | 12046 31 57.26 1 18 h
e 30, 1999 | 897 41 ! L2 B3 190!
1Sept. 20, 1999 | 897 41 | 1TWIEB ) W0, 20 |
; { i i i |
200 jJan 1, 200 \ 425.29 | W62 2415 21 |
jMarch 31, 2000 | 4519 | 62.M 9.4 2
{June 30, 2000 . 45 36 | 15157 47 | e, 3 H
jwepr %0, OO | &5 2 | 1“@.er ! om0 !
[} } 3 ] 1 1
1 1 | 1 i 1
Saurce.  Consultunt's Estimate
Objectives The broad objectives of M&E would be to
(a) provide regulzr :nformation on the progress
activity and to compare progress with stated objectives in terms
of time and cost;
(b) provide feedback on RWSSP implementation efficiency and suggest
Lmprovements;
(c) provide feedback on RWSSP effectiveness 1n achieving 1its stated

objectives;

and
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(d) providu eatimalcg on RWLSP wtmpact on hygirene and wsanitation and

improvements .n rural real 1ncomes.

2.55 Monitoring and Evaluation. Monitoring and evaluat:.on would take
place at two levels: the Fund/RWSSP and SO/project level. It would consist
of three parts: performance monirtoring of the Fund/SOs, process monitoring
and impact evaluation of projects. The three types of M&E have different
purposes and would be used 1n an 1ntegrated monitoring and evaluation program.
M&E would be closely coordinated with all phases. A framework for M&E 13
included 1n Annex 21.

(a) Performance Monitoring. The purpose of performance mon:itoring
would be to take rtimely decisions for effective project
complet.ion. This would regularly assess the adequacy of the

functions and services of the Fund, SO/S5As and communities, .n
terms of their performance against contractual obligations and
related terms of reference. The effort will be the core of the
M&E system. It will focus on the adequacy of inputs and outputs
at all levels and especially 1n terms of financial and human
resources, contracting and 1mplementation of projects. A
framework for performance M&E 1s 1ncluded i1in Annex 2la.

(b) Process Monitoring. Process monitoring will provide feedback to
the Fund on the efficiency and effectiveness of the methods used
in project implementation. In particular it would assess how the
project is perceived by the beneficiaries, and the adequacy of
linkages and communications between the Fund, SOs and
communities. It will assess the 1institutional and sociro-
technical approaches undertaken and attempt to determine and
continuously refine 1institutional arrangements, training
curricula and materials, communications support, and policy and
operational guidelines. Process monitoring would 1nclude
periodic visits to observe the process of change over t.ime.
Observations would be made at the start of the project when
community groups are berng formed and initial orientation given,
when the process 1s well underway and when the process has been

completed. A framework for process monitoring i3 attached in
Annex 21b. The JGFFT experiences would be updated 1n the Final

A Report.
(c) Impact Evaluation. Impact evaluation would estimate the net

impacts of the project on the target population by comparing the
conditions of the beneficiaries before and after the projecrt.
The JGFFT has developed a detailed impact monitoring system and
tools and s field testing and rertining 1t currently. The system
1s described briefly 1n Annex 21c.

2.50 In keeping with other project ccmponents, the M&E system 1S
participatory and aims at helping the Fund, SOs and communities improve thelir
performance, learning on process Lssues and Lmpact.

2.57 The RWSS Fund M&E officer, will be responsible for overall M&E/MIS
operations and will be assisted by short term expatriate consultant to set up
the M&E system at the Fund. Each Fund staff will have a portfolio of projects
which she/he tracks i1n terms of contractual performance. Narrative and
financial reports will form the first line of information on the progress of
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individual projects. Field visits by Fund staff and technical and auditing
Elrm will conflerm project progreds.  Perfoimance monitoring Of the KWoLo kund
will be conducted by an independent service agency.

2.58 Process monitoring and evaluation will be managed through
contractual arrangements with a service agency (SA). The SA will work 1in
close coordination with RWSS Fund staff and report to the Fund's CED and to
the M&E Officer. Teams of SA speciralists will visit selected project sites
on a quarterly basis throughout the project cycle. Process monitoring will
address key policy and best practice i1ssues. Indicators will be developed to
analyze achievements of RWSSP objectives, speed of implementation, coOst,
efficiency of organizational procedures and inter-agency interactions, quality
of project outputs, accessibility to keneficraries and replicabirlity.

2.59 Each component of projec. activity will be studied chrough
participatory raprd apprairsal methods criteria and methodology issues will
be carefully analyzed using qualitative and quantitative information. The SA
will make recommendat ons to improve linkages and communication between the
Fund, SO, SA and the community. Careful process documentation will be a key
aspect of process monitoring. Focus questions will be selected according to
key management and learning i1ssues as determined by the Fund Board and staff.

2.60 Impact monitoring at the community level will 1nclude the active
involvement of beneficiaries. The Project will monitor key indicators as
defined 1n Annex 2lc which would include assessment of time savings,
improvements Ln;personal and domestic hygiene and environmental sanitacion,
Lncreases 1n water consumption level, and uimprovements 1n 1ncome. All
communities, with facilitation from SOs, will be expected to carry out a
minimal impact evaluation . wi1ll report the resulcs to the Fund. PRA and
similar techniques will be uscd 1n keeping with the community-based principles
of RWSSP. Impact assessment will be based on a package of research methods
(qualitative and gquantitative) to ensure validity and reliabilicy or
information. The JGFFT is currently testing an impact M&E system with
SO/communities 1n the field and has developed computer software for processing
project information on a community by community basis. Thirty percent of
RWSSP benef:icirary households would also complete health KAP studies as

outlined in Annex 1l4.

2.61 ’ At the end of trz project an evaluation team consisting of a
tachnicran and soclal scientist would conduct wmpact evaluation of a sample
of completed schemes. The team would look at use of water supply and

b . .
sanitation facilaty, its appropriateness, and arrangements made for .ts
operation and maintenance. The team would also assess water use, time saved,
changes 1n hygiene and sanitation bekavior and the functioning of the water

user committee.

, K. Rasks

2.62 The success of -he RWSSP would depend upon the effectiveness ot
the Fund and i1ts 2fficrent functioning. The Fund may not be given sufficient
autonomy or be free from political influences on management. Selection otf the
Board and the Chief Executive Director (CED) 15 critical to the Fund's
effectiveness. The role of the CED must be one of promoter and facilitacor,
not a traditional administrator of funds. It 1S imperative that the selection
of the CED be free from political i1nfluences.
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2.63 Anothar risk to RWSSP ia that fund flow to projucts way not bu
timely with implications for overall Fund performance.

2.64 Most SOs need strengthening 11n order to executs projects
effectively. They may not be able to get experienced technical staff which
may result in systems that are i1nappropriate and unaffordable to users. It

18 assumed that training 1nstitutions would be available or would emerge that
can strengthen SOs, but the 1nstitut:ional capacity of S0s may not develop
quickly enough to be able to utilize RWSSP resources within Lts time period.

2.65 The expected outputs of the development phase may not be realized
as anticipated. Water user committees (WUC) may not be representative oOr
gender-sensitive, may not be able to collect adequate funds for O&M or source
disputes may not be solved 1n time. Agreements with WUC and collections for
O&M (after the first year up-front contribution) may be difficult to enforce
which may reduce project effectiveness unless credible mechanism to enforce
agreements are 1n place between the WUC, SO and the community. In addition
to relying on social pressure alone arrangement for some form of sanction may
be needed to ensure user compliance.

2.66 Regular and routine support to WUC and individual users beyond the
post~implementation phase activities may not be readily available because some
S0s would no longer be there and government extension personnel who were not
involved 1n project implementation may not be willing to provide assistance.
Follow—-up activities of RWSSP would need to address the issue of communication
channels for future technical supporet.

2.67 If HSE programs are not carried out effectively the anticipated
health benefits and behavioral changes 1n hygiene practices would not be
realrzed. Extra attention would need to be given to SOs to upgrade their

technical capacity to undertake HSE activities.

2.68 Sustainability of investments 1n rural water supply would be at
a greater risk Lf there are inadequate institutional and funding arrangements
for system operation and maintenance. These risks would be minimized by
strict adherence to eligibility criteria established for SO and scheme

selection, training, and timely monitoring and evaluaction.
AN
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III. THE RURAL WATER SUPPLY AND SANITATION FUND

A. Rationale for the Fund

3.1 ° The Erghth Plan underscores the importance of institutional change
through decentralization of service delivery to local governments and the
private sector (see chapter I para 1.5-1.7). The RWSS Fund would provide a
new institutional framework to support HMG's commitment to facilitcace
decantralized planning and greater private sector invalvement 1n rural service
delivery. The RWSS Fund Act (Annex l) foresees strong autonomy for the Fund
1n achieving 1ts objectives. The Fund would (a) provide support to strengthen
demand-based RWSS services, (b) strengthen SO capacity to serve as competent
resources to beneficiary communities, (c) 1i1nstitutionalize participatory
approaches to RWSS, and d) monitor and evaluate implementation of RWSS
projects.

3.2 The overall goal would be to enhance development of sustairnable
and effectively-used RWSS services in Nepal on a larger scale. The Fund would
be responsible for financing water supply and sanitation services through
timely release of funds to SOs and SAs 1n partnership with user communities
in a flexible and fully accountable manner.

B. Objectaives

3.3 The primary objective of the Fund is:

(a) to promote sustarnability, reliability and cost effectiveness of
RWSS services through community-based approaches; and

(b) to provide necessary financial, technical and i1nscitut:ional
support to local community to rmplement their own RWSS schemes 1n
partnership with SOs that meet established eligibility criteria
(see chapter IX).

C. Functions

3.4 The Fund as an intermediary and facilitator of RWSSP would
concentrate on developing activities, providing technical and management
assistance including training of SOs, disbursement of funds to SOs upon
satLsfactory evidence of community 1nvolvement, and monitoring and evaluation
of projects. SO capacity building activitlies and monitoring and evaluation
of projects would be contracted to elig:ble Service Agencies (SAs). The Fund
would have 1ts own monitoring system to oversee SO and SA activities. The
specifirc functions of the Fund would be:

(a) to rnform and clarify RWSSP objectives to potential SOs and local
communities eirther through umbrella organizations or through
other channels. This function would be contracted to appropriate

SAs;

(b) to enhance community awareness and arrange technical and
management assistance i1ncluding training services to SO0s, and
facilitate partnersh.ip arrangements between SAs and SOs. The
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primary objective of the tv iring would be to improve SO capacity
to wnplement community-ba: & cural water Supply and sanitacioon
projects. These activitlies would also be contracted;

(¢c) to assess and select SOs and schemes on the basis of transparent
eligibility criteria (chapter IX);

(d) to enter Lnto agreement with SOs5 1n the development phase, and a
tripartite agreement between the water user committee (WUC), Fund
and SO for 1mplementation and post-implementation phases. The

agreement would define relationships between stakeholders and
establish direct communications between the Fund and the S50s;

(e) to develop transparent procedures for the flow of funds and
disbursement to SOs and SAs;

(f) to develop appropriate procedures for monitoring and evaluation
and performance wndicators for the Fund (Annex 21).
Participatory evaluation methods would be emphasized. Monitoring
and evaluation of sub-projects would be contracted to SAs.
Regular monitoring and reporting as well as impact evaluation
would be undertaken. The Fund would also send 1ts own staff to
project areas to spot-check the activities of SO0s and 3As;

(g9) to strengthen SO capacity to engage in RWSS activity;

(h) to carry out periodic research and development studies on tOpLCS
relating to rural water supply and sanitation sector through SAs;

(L) to acquire financial, tecnnical and material assistance from
national and Lnternatic - organizations, bilateral and
multilateral donors for RWZ3; and

(1) to acdvise HMG in formulation, execution and coordination of a

national policy on rural water supply and sanitation.

D. Legal Framework

3.5 The dratt Act for the RWSS Fund (Annex 1) defines the objectives,
organizational structure and operating procedures of the Fund. As an
autonomous statutcry authority i1t would have 1ts own operational procedures.
It would be 1n a position to enter into contract with any party including HMG.
In order to address the institutional issues raised earlier the draft RWSS
Fund Act would contain prov: >ions which will enable the Fund to:

(a) preserve 1ts functional autonomy by reducing political r1nfluence
Ln 1ts management;

{b) pay competitive salaries and recruit qualified professional starr
to enhance efficLency;

(c) have 1ts own financial procedures for timely release of funds to
local communities and SO0s;

(d) enter into contract with SOs selected according to astabl:ished
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aligibility criteria (chapter IX) for tmplamentation of
comnunity-based RWSS projects; and

(e) adopt and ensure procurement procedures that are flexible and
~ efficient to execute rural water supply and sanitation services.

3.6 The draft Act would be presented to Parliament in the winter

session (February, 1994). Assuming Parl:iamentary approval and ratiricacion
by His Majesty the King, the Fund would be established by July 1994.

E. Relationship of the Fund with Government Agencies

3.7 The basic policy guidelines for the Fund's relat:ionship with
government agencies would be through 1ts mandate and objectives as specified
in the RWSS Act. The Fund would assist government agencies to redefine their
roles as facilitators 1n support of community-based, demand-driven approaches.
The abil:ty of the Fund, as a separate legal entity, to selectively develop
relationships as needed to enhance Project performance would enanle 1t to
catalyze a number of collaborative institutional arrangements. Potential
collaborating agencies include the Ministry of Housing and Physical Planning
(MHPP), Ministry of Health (MOH), Ministry of Education and Culture (MOEC),
Ministry of Local Development (MLD), Department of Water Supply and Sewerage
(DWSS) and local government bodies.

1. Fund's Relationship with MHPP

3.8 The Fund's relationship with MHPP would focus on developing a
favorable policy framework for implementing community-based RWSS services.
MHPP would nelp the Fund by inciuding policy provisions which encourage local
self-provision, private sector i1nvolvement including NGOs, and pnvolvemant or
decentralized local bodies 1n RWSSP. MHPP 1n cooperation with the Fund, could
assist 1n developing overall monitoring systems and human resource development
initiatives which strengthen RWSSP as well as other RWSS efforts, and help
redefine central government role as a facilitator.

2. Fund's Relationship with MOH
3.9 The Fund may collaborate with the Public Health Division/MOH to
develop training materials for hygirene and sanitation education. At the

District Public Health Office (DPHO) level village health workers (VHWs) and
community health volunteers (CHVs) can te ut:il:ized and strengthened 2y RWSSP
partner SOs.

3. Fund's Relationship with MOEC
3.10 The Fund could acquire NFE materials from MOEC and store them for
use by SA/SOs, or make other suitable procurement arrangements. Government

NFE facilitators could also be engaged where NGO facilitators may not be
available.

4. Fund's Relationship with DWSS

J.11 The Fund's relationsh:p with DWSS would focus on making use of
availlable resources for technical backstopping to SOs on the latter's request.
DWSS could 1ntroduce a policy of facilitating DWSO starff to provide necessary

ITI-3



~

taechnical support to SOs and local communities for implementation repair and
mailntenance of uchemuy on rugu- L.

5. Fund's Relationship with DDCs

J.12 The Fund would have a direct relationship with District
Development Committees (DDCs) as potential 1nformants and resources on reguest
of SOs at the district level. In some ca.:s, they may alsc serve a3 SA5 or

refer Village Development Committees (Vils) who can serve rn that role. Since
DDCs are given the role of a coordinator tor district development activities
they have a positive rcle to play. DDCs would be inrormed about schemes being
wmplemented by 30s. The DDC can 1include SO .mplemented schemes 1n the
district plan to enable 1t to receive tachnical support from the District
Water Supply Offices (DWSOs). It may also facilitate resolution of conflicts
regarding use and distribution of water resources at the community level.

6. Fund's Relationship with VDCs

3.13 VDCs have only been recently elected. VDCs can play the role of
an ombudsman. They need to gain exper.Lence before they are technically able
to carry out thew.r mandates. Personnel management are cften poor and staff
Lncentives are generally la- _1g. VDCs have minimal resources with which to
carry out RWSS dctivities. Iin this context VDCs could carry out piloc
projects with technical assistance from SO/SAs. VDCs can also help to resolve
water source disputes through mediation.

F. Fund's Relationship with Nongovernmental Organizations

3.14 The Fund's relationship with nongovernmental organirzations (NGOs),
and other SO/SAs, would be governed by the RWSS Act, rules, sub-rules and
contractual agreements. Relaticns with NGOs would be contractual and binding,
and funding will be provided on a staged payment basis (Annex 4).

3.15 The Fund's relationship with SAs would primarily be contractual.
The Fund would contract SAs for promoticnal activities, training of potential
SOs, site appraisal, monitoring and e -aluation, research and development,

auditing of the Fund's account and prc- .on of goods and services.
3.18 The Fund wculd have direct relationships with participating
communities through their water user committees (WUCs). A tripartite

dgreement between the Fund, SO and WUC and transparent agreements between the
SO and WUC would define the ¢ -Latlonship between communitires, Fund and the SO.
To ensure financial transparency SOs would be required to maintarn books oOf
account, submit financial statements, make periodic reports and have the
accounts audited. Through 3uch agreeuents between the Fund, S50 and WUC,
communities would play a leading role in planning, 1mplementing and operation
and maintenance of' RWSS schemes.

. Organizacion

1. Board

3.17 The Fund would be governed by a management Board constituted by
HMG/Nepal. The composition of the Board, as defined 1n the RWSS Fund Act
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(Annex 1) would ensure cross-sectoral representation and expertise to carry
out its functionu ultuctively.

3.18 The Board would consist of seven members of which at least one
will be a woman. Four members, one each from MOF, MHPP, MLD and NPC would
represent the government and the remaining three would represent the private

sector i1ncluding nongovernmental organizations. Board members would meet
qualifications defined 1n the RWSS Fund Act (Annax 1). Board membery ctrom the
private. sector would 1nclude at least one member with expertise 1n the
following areas: participatory approaches to development, hygirene and

sanitation education, and rural water supply and sanitation engrneering. The
chairperson of the Board would be elected by Board members. The Board would
be accountable to HMG and could be dissolved by HMG at any time Lt fails to
carry out 1ts mandate as defined i1n the RWSS Act, rules and sub-rules.

3.19 The Board's functions would be related to policy making and Ls
prohibited by the RWSS Fund Act from becoming involved 1n day to day
operations of the Fund. The Board would be responsible for overall Fund

policy and monitoring its 1mplementation. All necessary powers of approving
the budget, program and plans of the Fund and approving SO eligib:ility and
sub-projects have been conferred to the Board. The Act would enable the Board
to delegate authority to form sub-committees for any specific task. The
specific powers and functions of the Board would be to:

(a) formulate, approve and monitor policy decisions on any matter
cocncernling administraticn of the Fund;

(b) monitor the present and approve the future program of the Fund;
(c) review and approve annual budget of che Fund;
(d) appoint an 1independent suditor to carry out annual financial

audit of the Fund;

(e) appoint an 1i1ndependent consultancy firm to undertake technical
audit of Fund operations;

(f) make necessary recommendations to His Majesty's Government for
the rules to be promulgated under the RWSS Fund Act;

(9) establish sub~rules for Fund operat:ions;
(h) approve operation plan of the Fund;
(1) approve eligibility criteria for selection of support

organizations;

(3) approve funding of sub-projects; and
(k) appoint and dismiss the Chief Executive Director.
2. Secretariat
3.20 The secretariat would 1nitially be composed of a small cadre of
7 competent professional staff and 11 support staff. All staff would be
recruirted on contract through open competition. The executive staff would
ITI-5



congist of the Chief Executive Director (CED), financial analyst, rural
sociLolograt or anthropolog.st, RWSS engineer, M&E specialist, procurement
speciralist and training specialist. In addition a long term Technical Advisor
(TA) would be recruited for a 3 year period to assist the CED 1n managing cthe
Fund's program. The 1l support stafrf would consist of 1 office manager, 2
gecretaries, 1 sub-accountant, 3 drivers, 2 runners and 2 watchmen. The
Board's policies would be executed by the secretariat (see Organization
Structure, Figure J.1l) whose responusibility would be to facilitate and ensure
that all the Fund’'3 objectives are achieved.

3.21 Chief ExecutiLve Director . The secrecariat would be headed by the
Chief Executive Director (CED) who would be appointed by the Board tfor four
years through open competition. The CED would not hold any political party
office. Key qualifications of the CED requires that she/he be a graduate
degree holder in social sciences or management or engrneering with formal
training in management and/or social sciences (see RWSS Fund Act, Annex 1).
The CED would be the ex-officio secrcre<cy of the Board and 1s the key link
between policy making and execution. 1he CED would have full autonomy to
manage its personnel. She/he 1s accountable to the Board for overall
performance of the Fund. His/her specific tasks are to:

(a) carry out day-to-day administration of the Fund;
(b) implement the policy decisions of the Board;
(c) reccmmend starf appointment and dismissal to the Board;

(d) make Job allocations for employees and evaluate their
performance;

(e) provide 1incentives and taks disciplinary actions against
employees;

(£) chair:s the Technical Appraisal Committee that would select and
send for Board approval the SO/SAs and sub-project proposalcs that
meet established eligibility criteria.

3.22 Technical Advisor . A long term technical advisor would be
recruited for a 3 year per:od (with expertise and experience 1n all software,
technical and management aspects of the Fund's work) and several months of
short term technical assistance would be made avarlable to assist che CED in
managing the Fund's work program. The Technical Advisor (TA) would help the
Fund 1n i1nsticucional development, project management, financial managemenc,
gtrangthaning M&E and engineering deuign. The TA would be directly

responsible to the CED. The overall responsibilities of the TA are described
in the drart TOR (Annex 23).

3.23 Executive Starf. The exzcutive staff would head the 4 units
within the secretariat and would be responsible for theirr respective jobs.
For detail job descriptions (See Annex 3: schedule D). The four units are:
(a) Administracion and Finance Unic;
(b) Program Development Unit;
III-6
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Figure 3:1 Orgamizatigal Structure of RWSS Fund
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(c) Technical Appraisal Unit; and
(d) Monitoring and Evaluation Unit.

In addition there would be a Training Officer within the Program Development
Unit and a Procurement Officer within the Administration and Finance Unit.

3.24 Administration and Tinance Unit. This unit would be staffed with
a Financial Analyst and a Pr. irement Officer. The unit would be responsible
for program budgeting, acccunting, disbursement of funds to SOs and SAs,
arrangement for logistical support, updating personnel records and performing

other administrative work. This unit would procure contracts rfor nacessary
goods and services for the Fund and 1s also responsible for maintaining
standards and norms of unit prices for all goods and services. The

Procurement Officer would work within the Administracion and Finance Unit and
would also coordinate with other units regarding contract services.

3.25 Program Development Unit. This unit would be staffed with a Rural
Sociologist/Development Anchropologist and a training officer. This unit
would be primarily responsible for providing guirdelines and specirfications for
software components to be undertaken during sub-project cycle, preliminary
apprairsal of software activities proposed by SOs, processing of sub-projects
on the basis of eligibility criteria, and assessing technical capabilities of

SOs to undertake proposed software act .v:ities. This unit would also make
training needs assessment, appraise (.c:zntial SAs for training and other
services.

3.26 Technical Appraisal Unit. This unit would be staffed with a

Sanitary Engineer with adequate experience 1n community-based apprcaches. It
would be responsible for pro._ding technical guidelines and specifications for
hardware components of schemes (see chapter IV for details), preliminary
appraisal of hardware components and assessment of SO technical capability.
Technical appraisal of schemes would normally be contracted to SAs.

3.27 Monitoring and Evaluation Unit. This unit would be stafred with
a M&E Specialist. It would be responsible for developing M&E 1ind:icators,
developing 1ndicators for impact assessment of the Project and maintaining
adequate data base for evalu-=-:ng Fund performance. Monitoring and evaluation
of sub-projects would norma’ .y be contracted to SAs. In some cases the unit

would also monitor schemes.

3.28 Support Staff. There would be 11 support staff i1ncluding
logistical support. The CED would supervise all support staff and provide
their job descriptions.

H. Cost of RWSS Fund

J.29 The total cost of the RWSS Fund would be USS 4557.48 thousand of
which capital cost would be US$ 402.78 thousand, recurrent costs would be USS
2185.19 thousand (Annex Table 2) and institutional development cost would be

Us$ 1969.51 thousand (Annex Table 6).

1. Capital costs (US$ 402.78 thous.r .
3.30 Capital cost of the Fund includes vehicles, computer and other
I1I-8
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equipments, furniture & fixtures and other assets (Table 3.1). Capital assets
would be financed by IDA credit as foreign cost component. Capltal assets
would be replaced 1n the fourth year. The vehicles would ba usaed to pick up
Fund staff and used during field trips. All vehicles would stay in the Fund
office compound. Detail cost breakdowns of capital assets Ls provided 1in

Annex Table 6.

Table 3.1: Capital Cost of the RWSS Fund

et > o = ———— T — > o — " = = . = o . A - S . —  ——— i ——— =

units uss '000 Uss '000
CapLtal cost 402.78
Vehicles 231.84
Long 4WD 2 145.15
Short 4WD 2 40.98
Sedan Car 2 37.50
Motor cycle 4 8.24
Computers & Other Equipments 141.03
200 MB 14 65.30
Computer Software 2 3.81
Net Working Board 14 15.40
UPS 14 3.65
Laser printer 2 6.27
DOT Matrix Printer 14 6.27
Plotter 2 5.23
Photocopy Machine 2 8.82
Generator 2 13.28
Audio Visual Egp. 1 8.88
Fax Machine 2 4.12
Furniture and fixtures 8.33
Desks 2.66
Chauirs 2.22
Sofa sets 0.867
Filing cabinets 2.78
Other assets: 21.58
Bicycle 0.31
Electric fans - 1.03
Kerosene heaters 0.30
Calculators 0.23
Emergency lights 0.12
Asset purchase provision 19.59

Source: Consultant's Estimate.

2. Recurrent Costs (USS 2185.19 thousand).

3.31 Recurrent cost 1ncludes staff salaries, travel allowances, otffice
operating expenses, repairs and maintenance, miscellaneous expenses, pre-
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site appraisal, water quality testing and monitoring and
The Fund would recruit a small cadre of experienced
and highly motivated professionals. Salaries of Fund staff would reflect true

gcaff costs and would commensurate with cqualification and experience. The
structure of the private sector.

development
gupervision (Table 3.2).

proposed salary scale reflects the sa!
Overstaffing and an unattractive salary structure 1s a major problem of
rnefficiency, mismanagement and corruption.
clear job descriptions, effective
are key 1ssues 1n

government agencies leading to

Optimum staffing, good salary Lncentives,

monitoring, and a reward system based on performance

effective service delivery.

Fund establishment acqguisition of land and

3.32 For immediate
An office space would

construction of office building would not be feasible.
be rented and would be furnished and equipped according to Lts needs.

Table 3.2: Recurrent Cost of the RWSS Fund

uss ~Q00 Uss ~000
Recurrent costs 2185.19
Staff salaries 603.38
Executive Staffs(5) 369.19
Support staff (6) 213.88
Logistic support staff (7) 20.31
Travel Allowance 28.89
Daily allowance 24.68
Travel allowance 4.21
Office Operating Expenses 364.55
Office rent 94,01
Water & electricity a3
Insurances .70
Printing and stationary 38.78
Telex, fax & telephone 78.73
Legal expenses 4.70
Fuel expenses 62.54
Board meeting costs 54.06
Postage 4.70
3ank charcges 4.70
Repairr & maintenance 51.44
Computer 10.31
Vehicle 23.50
Other assets 17.472
Miscellaneous Expenses 58.76
Pre-development $ite Appraisal 179.92
Water Qual:ty Test 7.1
811.15

Monitoring & Supervision of Sub-projects

Source: Consultant's Estimate.
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3.33 Site apprairsal of schemes to verify source adequacy, design
standards and water quality testing etc. would be contracted to gualitied SAs.
Similarly process monitoring and supervision would be contracted to qualified
research firms. A detail breakdown of total recurrent cost 1s provided 1n

-

Annex Table 6.

3. Institutional Development ($1969.51 thousand).

3.34 Inst:itutional development cost would 1nclude: (a) promotional
activities of the Fund, training of Fund statf and Board members, and MSL
activities of the Fund; (b) trarning of SOs/SAs starfrf; and (¢) materials
adaptation and development (Table 3.3). A detail breakdown of wnstitutional
development cost of the Fund 1s provided i1n Annex Table o.

3.35 Fund promotional activities such as publicity and dissemination
of information would be done through SOs and SAs, district organizations and
through mass/print media (radio, T.V. and booklets).

3.36 Development of i1nformact:ion, education and communication (IEC)
materials would be contracted to firms 1nvolved 1n social marketing.
Similarly monitoring and evaluation and impact evaluation of the Project
including evaluation of Fund performance would be contracted to gqualified SAs.

3.37 The Fund would have services of a technical advisor for three
years and other short term advisors to strengthen institutional capacity.
Independent financial and technical audit and evaluation would be contracted
to professional audit firms and technical institutions respectively.

3.38 Services of training institutions/consultants would be solicited
for training and orientation of SOs. Training support for SO0s would include
M&E training, financial management training, technical training, CF training,
HF training and M&E follow up trarnwng (Annex Tables 22-25).

I. Operating Procedures

3.39 Operating procedures would guide day to day functions of the Fund.
Its autonomy and flexib:rlity would be ensured by giving 1t the power to make
1ts own adminrstrative, financial and technical procedures through rules and
sub-rules.

1. Administrataive

3.40 Administrative procedures would deal with decirsion-making
processes, delegation of authority, administrative matters and

personnel policiuvs of the Fund. The basic administrative procedure for the
Fund would consist of: (a) making policy decisrons by the Board; and

(b) execution of policy decisions by CED Ln co-ordination with other executive
gtaft.
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Table 3.3: Institutional Devaelopment Cost of the RWSS Fund
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uss "000 Uss "000
Institutional Cevelooment Cost 1969.51
Promotion, training and M&E 1507.11
Trairning for Fund staff 211.69
M&E 160.00
Impact Evaluation 225.45
Technical assistance 563.76
Ind. Audit & Evaluation 502.73
Publicity & Information 63.28
SO/SAs training 262.90
50s orientation 40.96
Annual SOs & Fund
exchange program 9.26
M&E training 9.96
Management dev. trainLng 4.90
Financial mgt. training 5.62
Technical training on
survey design 33.33
Technical travrning on
construction & supervision 16.67
CFs training 56.72
HFs trawining 74.33
M&E follow up tralninu 10.55
Materials adaptat}on and development 39.50
Source: Consultant's Estimate.
3.41 Policy level decisions are taken by the Board while all

operat:ional decisions would be made by the CED and the executive Staff.
Policy decrsions of the Board would be taken in concurrence by at least four
members. A Board member would not siLt or vote 1n a Board meeting 1f Lt 1s
dracusaing an issue directly concern:ng hum/her or an organization n whicn
she/he 13 a stakeholder as a member or as an employee. This policy would
avord any conflict of interest.

3.42 Execution of policy deciu.. .. would be carried out by the CED.
Each staff would have clear responsibilities and well defined job descriptions
at the beginning of each fiscal year (Annex J: schedule D). The CED would be
the link between policy and execution in accordance with the RWSS Fund Act,
rules and sub-rules. She/he would recommend to the Board the appoirntment and
dismissal of execut.ive staff and take disciplinary action against any employvee
for rncompetence, negligence or misappropriation of funds. Each unit within
the Fund secretariat would be accountable for i1ts responsibilit:ies. Start
performance would be monitored regularly and rewarded through an approprLate
incentive system. Regular staff{ wmeetings would be held to review programs and
progress to ensure coordinatuic ind staff input in all operational decisions.
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Financial

3.43 The Ministry of Finance (MOF) would negotiate with bilateral and
multilateral donors for securing financial resources for the:RWSS Fund under
favorable terms. The Fund would be independent of government budgetary system
and would have 1ts own financial procedures for fund release as defined i1n the
RWSS Fund Act (Annex l). Potential sources of funds to the Fénd 1nclude HMG,
bilateral and multilateral donors (Annex 1l). For the first few y=ars major
sources of funds would be IDA credit and other bilateral grants. In the
course of time the Fund with the support of MOF would éhannel HMG and
multilateral donor funds. For the present MOF would facilitate and aucthorize
the flow of IDA credit 1in the form of block grants through a'spec:ial account
1n Nepal Rastra Bank (Figure 3.2). Eligibility criteria established by the
RWSS Fund would be applied to select all projects and would follow the
proposed disbursement schedule irrespective of the source oq funds.

3.44 Sequencing of fund flow from IDA to local communities would

consist of the following steps: ;

(a) There would be a credit agreement between MOF and IDA for
disbursement of funds to the RWSS Fund. Disbursement of funds to
SOs undertaking sub-projects 1n partnership with local
communities would be made on the basis of eligibirlity criteria
defined 1n the sub-rules of the Act; . :

[

(b) There wculd te a project agreement beatween the Fund and IDA. The
agreement would define IDA obligations to transfer funds directly
to the Fund special account in Nepal Rastra Bank. The Fund
would submit wrthdrawal applications to IDA Plth supperting
documents and annual accounts audited oy ‘'an 1naependenc
commerciral auditor; '

(c) There would be a subsidiary grant agreement between MOF and the
Fund (Annex 26). It would include MOF obligactign to facilitcace
the flow of IDA credit as annual block grants based on projected
expenditure shown 1n the annual plan of the Fund. Through thuis
agreement MOF would oblige the Fund to disburse funds for RWSS
sub-projects as defined 1n the RWSS Fund Act, .rules and sub-
rules. The Fund would be exempt from HMG financial procedures
(Annex 26);

(d) IDA credit which the Fund would rece:ve through a special account
each year will be reflected 1n the annual budget of HMG and
presented to Parliament. MOF would review and approve annual
work programs and budgets of the Fund. Once the Fund's budget Ls
approved MOF would make y=arly buagetary allocations to the Fund
and release 1t as block grants. '

I
'

(e) The first installment of IDA funds would be transfered to a
speciral account of the Fund upon Project agree@ent between IDA
and the Fund. Subsequent :nstallments would be mace on
submission of withdrawal application with supporting documents;

and
I

(£) Transfer of funds from a special account to SOs and/or SA accounc
would be made upon approval of sub-projects by tﬁe Board. The SO
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would report regularly to the WUC about the financial stacus and
expenditures incurred. This requirement would be mentioned in
project agreements.

! Figure 3.2: Fund flow chart

MOF (HMG) IDa
Credit Agreement

* Review and approve annual budgets
prepared by the Fund and present
1t to Parliament Transfer of funds

* Reflect as block grants to the
Fund 1n the annual budget

Special account of RWSS Fund
} 1n Nepal Rastra Bank

Release of funds

Payment to SAs, SOs,
and suppliers cto the Fund

v

1
ll

3.45 Special. Account. A speciral account of the Fund with -1nitial
balance of USS 0.5 million would be opened as advance for four months to
expedite disbursements to meet Fund establisnment costs. IDA would replenish
required funds any tilme upon submission Of sStatement expenditures with
gupporting documents. The annual audi. report of an Lndependent commercial
audit firm would be an additional r~mirement for releasing funds .n
subgequent yedrs. Duisbursement of fun. Lo 50 and SAs would be gurded by the
Fund's annual disbursement plan approved by the Board. The special account
would be jointly operusced by the CED and one other executive staff authorized

by the Board.

3.46 Petty Cash Account. The Fund would operate a small pecty cash
account for day-to-day expenses. Govermnment cContriputlion towards petcty cash
would 1ndicate Lts commitment to RWSSP. A sum of Rs. 25000 (USS 500) would
be maintained and expenses incurred would be re:mbursed on presentation of

satisfactory supporting documents.

v
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J.47 To pravunt delays in the trandgter of tunds SOu would be advanced
part of its contractual agreement after acceptance and approval for funding.

...... g | P

Subsquent funds would be released on installments upon timely submission of
accounts, progress reports and on achieving milestones specified 1n the
contract. The Fund would susnend disbursement of funds

1r \mn1.:bmnnf';n' o
..................... S pend disburcement 1r cac
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1
found to be unsatisfactory. To minimrze delavs 1n tranifer of funds to 3503,
thu poduibility ot opening Fund accountsd 1n regironal bank branches would be
rnvestigated (1Lf a number cf SOs are clustered 1n one area).

v

J.48 Financial accountability would be secured through:

(a) financial and narrative progress reports jointly signed by SO and
WUC and verirfied through site visits; and

(b) annual technical and financial audit of accounts.
3.49 Transparency of financial transactions is of particular concern
to the community and would be ensured through:
(a) periodic reporting aof expenses to the WUC ; d
(b) presenting statement of accounts on public notice boards.
3.50 Financial accountability of the Fund would be ensured through:
(a) an annual audit of the Fund by an i1ndependent commercial

auditing firm 1n accordance with generally accepced
principles of audit;

(b) an annual audit of the Fund by Auditor General's office; and

(c) the concerned authority of HMG to check the accounts of the Fund
at any time.

w

J.51 Technical Appraisal Committee. The Technical Apprairsal Commitctee
(TAC) would consist of the CED, TA and each of the four unit chiefs. The CED
would chair TAC which would screen, select and send for Board approval of S0s

and sub-project proposals that meet established eligibility criterta. The
unit chiefs would function as protagonists for particular SOs and sub-
projeccs. The TAC would acquire Lnformation from potential SOs on thei.r
tuchnical and mandgerial capability to undertake RWSS sub-projects through 50
Assessment Form (Aanex 7). The TAC would assess SO track record by visiting
previous SO project sites to confirm SO capacity to undertake RWSS activities.
Selected SO0s would be required to attend SO orientation workshop before they
proceed to undertake pre-feasibility studies (Annex 27). SOs then would
submit proposals for development pnase activities. TAC would review the
proposal and undertake site appraisals to verify felt need, community
willingness to participate and contribute, and source adequacy and reliability
(see chapter IX for details on eligibpility criteria) betore selecting projeccs

for development phase grants. The CED would submit sub-projects for Board
approval.

3.52 Similarly TAC would review and appraise roposals tor
implementation and post-implementation phases according to selecrtion <ricaria
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(chapter IX). The TAC would undertake site appraisals of schemes (at least

1-3 schemes of =ach sub-project) to confirm that 1t meets Fund criteria. Each

protagonist would keep a record of project progress and ensure activitles Ln
the development, implementation ana

post-implementation phases are
accomplished according to agreed contr

+1al terms of reference.

J. Indicators of Fund Performance

3.53 The Fund is designed to act as a promoter and facilitacor of
community—-based RWSS activit:res. The Fund would set up a mechanism to monLtor
and evaluate its performance to incorporate lessons learnt. Fund's M&E

gpecralist assisted by technical advisor would be responsible for all M&E
requiLrements.

3.54 A framework for performance monitoring and evaluaticn for the Fund
has been developed (Annex 21). Indicators for monitoring and evaluation of
Fund performance, process and performance monitoring, and 1mpact evaluation

wndicators developed by JA"™TAS (Annex 21) are being tested and refined
regularly.
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IV. WATER SUPPLY AND SANITATION SERVICES

4.1 RWSS sub-projects that meet established eligibility criteria (see
chapter IX) would be implemented 1n the rural communities of Nepal by Support
Organizations (SOs) 1n partnership with beneficiary communities. To ensure
economies of scale, financing of a single scheme would be avoided. A cluster
of 3-6 schemes i1s defined as a sub-project.

A. Sub-project Components

4.2 Support Organizations with technical support from Service Agencies
(SAs) would be responsible for three integrated components of the RWSS sub-
project. These include:

(1) community organization/mobilization;
(2) water supply and sanitation services; and
(3) hygiene and sanitation education.
4.3 An additional theme that would be 1ntegrated throughout the

project 1s the role of women.

1. Community Organxzatlon/Moblllzatlon

4.4 Objectives. The objectives of community organization/mobil:zation
1n water supply and sanitation are to

(a) assist the beneficiary community to form a representative water
user committee (WUC) capable of managing and sustaining 1t3 water
supply and sanitation services;

(b) promote optimum community involvement i1n all phases of project
cycle, through social processes that are 1nclusive of women and
disadvantaged members; and

(c) enable the community to select design and service level options
that 1t would support and maintain at a cost it can afford.

4.5 Promoting Community Participation. A large proportion of
government sponsored WUC tend to be unrepresentative of the community. Over
S50% of WUC chairperson have used drinking water projects to strengthen thelc
influence Ln thge communities (Annex 6). In 3such cases benefilcirdries have
merely been involved 1n the physical work of rmplementing a water supply
projecet. Water user committee formed with more rntensive Lnteraction with
the community are more representative and allow greater participation of
women.

4.5 Field experience demonstrates that Lt 1s essential to have a well
organized community to promote community capacity for selr-relianc
cooperation. This means responsibilicy for making and executing decisions

must gradually shift 1nto the hands of the organized community. Many NGOs in
Nepal ut:ilize nonformal education (NFE) as an entry point for building
community awareness and as a base for mobilizing women for developmentc
activities (Annex 10). The evaluative materials on the 1mpacts of female

Iv-1
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literacy on development initiatives indicates that the moagt visible impacts
of NFE are 1n the areas of increased awareness of personal hygiene and
increased self confidence, and ability to work 1n groups.

4.7 RWSSP Support to Community Organization/Mobilizat:ion. The
beneficiary comnunity would be assisted by the SO to form a representative WUC
to manage and undertake all RWSS related activities (see chapter VI Table
6.13~-6.19). The SO would assist the WUC to organize the community to
participate in community action planning (CAP) sSessions tO promote cCommunity
participation and peer group learning. The S0 would use the CAP tools to

enable users to

(a) organize 1tnto groups to collectively aid3aga thair sgituation and
ntoegrate new wntormation and gkill;

(b) identify needs and to play optimal roles 1n decision-making;

(c) build self-confidence to manage their water supply and sanitation

services;

(d) discern cause and effect relationship, make 1nformed decisions
and take responsibility for action;

4.8 Communities with weak organiczational capacity would be supported
with a 6 month NFE class at the rate of 25 participants per community to
enhance community participa..cn. In the hills assuming community size To be
50 households this would mean 2 NFE classes per hill community. In the tera:
assuming community size to be 100 households the RWSSP would support 4 NFE
classes per community. NFE classes would not be supported 1n the

wmplementation and post-implementation phases.

2. Water Supply and Sanitation Services
4.9 Objectives. The objectives of water supply and sanitation

services are to improve the service level and bring increased health and time
saving benefits to the users at a cost they can afford and mainta:.n.

4.10 Water Supply Technology. The choice of technology for rural water
supply services depends on available water source(s). In the hills the
choices avalirlable are the use of ex:isting spring points and streams and
improve them on site to get health b. “Lts, or to bring them nearer the

beneficraries through gravity prped sysc:us to gawin time savings and tncreased
health benefits.

4.11 In tha terayr the chorce of technology includes point sources such
as shallow tubewells, deep »:ll3 or dug wells fitted with handpump. Shallow
tubawells are suirtable 1n 75% of the terair. The remalning 254 of the teral

13 coarse gravel or strewn with boulders. In these areas the water table .s
very deep hence, deep well drilling would be necessary. These are approgpriate
where the aquifer 1s situated at a depth of more than 7.5 m. However the high
cost of drilling and the shortage of trained personnel to carry out tne work
has impeded the development of a technology suitable 1n these areas. Dugwells

are the option in these areas.

4.12 Svstems Supported by RWSSP. The RWSSP 1n the hills would give
priority to piped gravity r[low system with better water qual:ity source such

Iv-2
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as spraings and spring fed streams. A spring protection program to protect
ex1sting spring supplies from contamination would be supported Ln communities
living 1n the mountains where communities are too scattered to justify for
provision of piped water systems.

4.13 In the terai the RWSSP would support the construction of shallow
tubewells fitted with handpumps. Where shallow tubewells are not feasible
deepwell or dugwells fitted with handpumps would be supported.

4.14 Design Standards. Most agencies adopec UNICEF/MHPP (1993) design
standards with some adjustments. The service level stipulates public
standposts or handpumps to provide 45 lcd of water within 15 minutes (round
trip) distance. The general practice is to build water schemes for a design
period of 15 to 20 years.

4.15 Service Level and Design Standards for RWSSP. Design standards
for RWSSP would follow guidelines provided in Annex 15-17. Studies show water
consumption for household maintenance, personal hygiene and sanitation to be
25-30 lcd (AIIHP, 1992; HELVETAS 1990). Water for livestock 1s also hauled
from the drinking water source which 1s not accounted for 1n household
consumption of water. Assuming that water would continue to be hauled from
improved services for livestock the RWSSP would consider a demand of 45 lcd.
The standard service of 45 lcd makes provision for 10% leakage, 10% wastage
and provision for two butfaloes per household (60 l:ters/day), Ln addition to
water demand for household maintenance, personal hygiene and sanitation.

4.16 If the water source 1S not adequate the minimum acceptable would
be 25 lcd to avord tapping more distant sources with higher cost implications.
In this case no provision is made for domestic animals.

4.17 In the hills 1t takes 30-40 minutes per round trip for fectching
water. In order to realize the economic benefit of time saved water supply
would need to be brought within 10-15 minutes round trip (see chapter VII).
In the hills this would mean one tapstand within 150-250 meters. In the teral
congestion time more than distance would be a factor to provide wells within
150-250 m rad:ial distance.

4.18 Tap flow rate of 0.15 lps would serve 10 households (present) at
45 lcd (see Annex 15 for details). When a tap is not able to provide for 10
households due to a scattered settlement or when a demand of 45 lcd cannot be
met because of low source yield a minimum tap flow of 0.1 lps 1s acceptable.
At a flow rate of 0.1 lps 1t would take 2 1/2 minutes to fi1ll a 15 liter
container which would still provide services at 15 minutes round trip. This
would mean one tapstand would serve at least 5 households (present) to avo.d
over design (see chapter VII and Annex Table 78).

4.19 One shallow tubewell would generally be provided for 12 households
(present) but not less than 8 households (see chapter VII). Deep tubewells
and dugwells cost more than shallow tubewells. Hence, cone deep tubewell or
a dug well would serve a minimum 20 households (present).

4.20 Specification of Materials for RWSSP. High density polythene
piLpes are recommended for gravity flow systems. G.I. piLpes would be used only
for river or gully crossings, connections with structures or valves and at the
tapstands. Intakes, reservoir, collection, distribution and break pressure
chambers, and tapstands would be constructed as stone masonry preferaoly with
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cament mortar and concrute. Carrocemunt tachnology for resuorvoirs and othar
tunk constructicon whuere reasible would be favored. In shallow tubewells PVC
pipes are recommended for casing and G.I. pipes for top pipes. For deep
tubewells G.I. pipes would be used as top pLpe and as casing pLpe.
Specification of materials and construction work are given i1n Annex 16 and 17

respectively.

4.21 Sanitation Technology. Latrine technologires are not well
developed in Nepal. The technology used 1n the hills are the single prc
lacrine and the ventilated 1mproved pLt (VIP) latrine, These lacrines are
eiLther the direct pit or offset type. The walls are lined with stone oOr
bamboo to prevent the walls pit from collapsing.

4.22 In the terai the single and the twin pit pour rflush lacrine are
uged. Seasonal flooding associated with the monscon and high wactsr levels
cause the walls of the pit to collap::. To prevent caving Ln concrete or

brick lining 1s necessary. The superstr.cture is of bamboo, woocden, masonry,
or brick depending upcen the availability of local materials and community
choice.

4.23 Pit latrines can pollute shallow groundwater, but Lf they are
properly constructed they would not normally pose any environmental hazards.
The contents of pLt latrines can algo present a health hazard Lf they are
emptied before allowing gsufficient time for i1t to compost.

.24 RWSSP Support to Sanitation. The RWSSP would support two sub-
components within the sanitation component. These include (a) financing of
2 demonstration pit latrines per scheme (hill), and twin pit pour flush
lacrines with 6 concretz rinqgs (terar); and {b) assistance for latrine

construccion in the form or & sanitation fund for lending to community
members .

3. Hygiene and Sanitation Education
4.25 Objectives. The objectives of hygiene and sanitation educacion
are to

(a) wmprove the health and quality of life of the people by reducing
the 1ncidence of excreta and water related diseases;

(b) change people’'s Dbehavior regarding personal hygiene and
environmental santtation; and

(c) improve the guality of the anvironment by paying more attantion
to latrines, <£allage and «iste water disposal wn  Lndividual
households, schools and hgil!lch centers.

4.26 HSE 1n Water Supovly Projects. The potential healch benefits orf
umproved water supplies have not been realized with mere provision of improved
facilities. This failure 1s largely actributed to the following facrtors:

(a) watar from the improved system 1S contaminated between water
collection and 1ngestion through unsanitary water handling ana

Storage practices;

)
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of repairs;

(c) old contaminated sources continue to be used for reasons of
preference 1n terms of taste;

(d) waste water disposal methods are not improved leading to pondage
which create an 1deal place for disease vectors;

(e) water though made more accessible 15 not erffectively used 1n
personal hygiene; and

(£) the assumption that a recommendation by a health worker,
accompanied by an explanation 1s enough to persuade people to
modify their practices.

4.27 Hygiene and sanitation activities that run independently of the
water supply project have been less effective in achieving behavioral changes
and improved hygiene conditions. Experience indicates that most people do not
change long standing practices as a result of receirving technical information
which i1ndicates that it 1s in 1ts best interest to do so. Most research
wndicates that the primary motivation for constructing a latrine 1s privacy,

convenience and/or status.

4.28 RWSSP Hygiene and Sanitation Educaction. In all RWSSP schemes
hygiene and sanitation education will complement water suppl:ies. It will
precede the rmplementation phase and continue through the post-implementation
phase. HSE component would 1include activities and training to support

community members 1n particular women, school teachers and school children.
In association with hygirene education a sanitation fund would be established
to meet the sanitation needs of the community (see para 4.24).

4.29 The JGFFT has been developing particirpatory materirals and f:reld
testing them for use 1n the RWSS Project. A kit which 1s adapted specifically
to the CAP process has been adapted to the RWSS concept, contarning sets of
15 materials for 1involving villagers through self-investigacive tools and
analytic activities. After field testing the mater:ials at JAKPAS sites over
the next year, materials proving useful to the CAP process will be reprinted
in sufficient quantities for new NGOs under the RWSS Fund.

B. Role of Women

4.30 Women are the water carriers and primary users of domest.c water.
They are responsible for collecting and storing water, and taking care of
water sources and distribution points. It .s the women who decide which water
poLnt to use for drinking, bathing, laundry, and animal watering given .ts
distance, water quality, and accessibility. Women are the first to notice a
decrease 1n water quantity and quality as they are the most afrfected by it,
e.g. they need more time to collect water or their children are Lll more
often. Women more than men have a vested interest to maintain the system.
Dependency on men for whom the repair might be less urgent can be very

frustrating for women.
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4.31 Woman are the primary caretakerya of tfamily hygirona and santtation
particularly of the young, thererfore focusing educational activities on them
would be more effective to :_hieve RWSSP objectives.

4.32 Constraints to Women's Participation. Women's particCipation in
water supply and sanitation activities 15 limited by socio-culcural and
economic constralnts. Major constrainct to women's participatcion i1n water
supply activities are high demand on women's time for household and rfarm
activities, their lack of education, status, and markect opportunicies, and
limited access to and control over resources (Annex 22). Women do not see 1Lt
as an tssue that they are not 1n the WUC as long as they have adequate water
supply nearby. Men on the otrer hand, do not feel there 15 a need to involve
women in the wuc;although they support the organization Of separate women's
groups for health and hygi¢ne activitias.

4.33 Women often cannot get the information they need to make rnformed
choices about the relative costs of alternative design and service level
because often there are only male technicians, and male technicians tend to
focus on men as the target group.

4.34 Institutionalizing the rtnclusion of women in project planning and
Lmplementation has been difficult, although one or two token women
representatives on WUC :s now the norm. Despite constralnts women must be
involved i1n rural water supply and sanitation projects Lf Lt 1s to attain any
measure of success. In some cases this means challenging women's traditional
roles 1n the commhn;ty and trying to encourage broader part:icipation.

1
4.35 Women's Involvement in Watel wupply Projects. Current practices
bring women .nto the picture only after tapstand location have been decided
upon. This practice undermines the role of women in project planning and does
little to enhance women's status rn the eyes of the community. In the Women
Involvement Program (WIP) of HELVETAS and UNICEF men and women are Lnvolved
1n the project on a responsic:ility sharing basis. Discussions with the starf
of key implementing agencies indicate that a selection of one third women for
WUC 15 more realistic than one-half women (Annex 22). In hill communities
where there 1s little separation between the domestic and public spheres ot
activity women's role in decision-making is acceptable. In such communicies
women are more likely to play a major role 1n RWSS sub-projects than 1n the
teral where women's activitlies are limited to the domestic spnere.

yoo-
4.36 The Role of Wome .n RWSSP. The role of women would be promoted
1n RWSSP to }

|

(a) ensure that the benefits of women's knowledge and capabirlities
are made use of in project des:ign;

(b) improve women's decision making role i1n activicties that directly
affect them;

(c) ensure that the design of water and sanication facilicy selected
are acceptable and suitaole for women; and

|

(d) ensure optimal and hygienic use of Lmproved supplies.

1
4.37 The lead:ng role of women :n water collect:ion and hygrene and
sanitation would be reflectad in all =v¥SS schemes by appropriate chcice oOf
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woman 1n the WUC. The Community Facilitator (CF) would assist the community
define the roles and responsibilities of WUC members to help the community
choose the right candidates. At least one-third members of the WUC would be
women (see para 4.35 and Annex 22). The support of the WUC 1s essential to
enhance women's participation 1n project design. Without tnis support
promoting women's participation would simply not be available.

4.38 RWSSP Support Services to Women. The RWSSP would target NFE
and HSE to women to raise their level of awareness, and increase women's self-
confidence and ability to work Ln groups. In addition to training :in HSE the
RWSSP would support 5 women from each scheme to visit other RWSSP sites wherce
similar projects are being undertaken. As a special technical support service
to women the RWSSP would fund a skill enhancement training to help women
develop additional skills required to realize the benerits ot improved
services. In a few selected communities a specific women program would be
supported first on a limited scale before wide scale .mplementation.

C. Sequencing of Interventions at the Community Level

4.39 The RWSS project cycle would consist of four phases: pre-
development, development, implementation and post-implementation (Figures 4.1-
4.3). At the community level each cycle would consist of 12-18 working
months. It 13 assumed beneficiLary communities would be available 6 months a
year for RWSS activities because of high time demand for agricultural work.
Hence, each scheme would take 2-3 years. ’

4.40 Promoting sustainability requires an init:ial investment in time
and other resources. Taking sustainability and efifective use of water as a
guiding principle means recognizing that communities are not unitocm in therr
needs and capacities. The type of inputs needed 1n any community would vary
according to the community's development experience and culcural craditieons.

4.41 It 1s expected that SO 1nput would be highast during the
development phase. Responsibility for community organization/mobilization
would be shared with the WUC during implementation and post-rmplementacion
phases. The SO's role would be phased down during the post-implemencation
phase as the community assumes full responsibility for boch 1ts water supply
scheme and 1ts future development.

1. Pre-development Phase (US $56.55 thousand)

4.42 Support Organizations (SOs) that are prequal:fied by the Fund
(see chapter IX and III for details) would after receiving orientacion on the
RWSSP concept undertake prefeasibility studies. Support Organizations (S0s)

would be encouraged to rdentify schemes that are geographically clustered and
that have the potential to meet the Fund criteria. Analysis of prefeasibil:ity
studies would be the basis for development phase financing.

4.43 Output. Tangible outputs would be a completed prefeasibility form
(Annex 27) a prcposal for development phase, and a contractual agreement
between the Fund and the S0 for development phase f{inancing.

4.44 Prefeasibility. Support Organizations (SOs) would wuse the
prefeasibility forms (Annex 27) to assess the following:
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Neaodit Auagoasgmant, Tho 50 would mako an avgessmant of couununity
needs and the level ot demand for improved water supplies. . It 1s
assumed that where need 1s high, demand for water supplies would
be correspondingly high and would be reflected by community
willingness to participate and contribute. Need would be
established i1n teoums of time savings, water consumption and
widespread use of contaminated sources (see chapter VII and IX,
and Annex 27 for details).

Sourca Mealdurcment. The 30 with assistanca trom the community
would identify all potenttul sources by type of source, and
measure :1ts adequacy and re! .bility. Poor source measurement 1s
a major problem 1n rural water supplies. There 13 a natural

tendency to over-estimate actual capacity leading to over design,
lack of sufficirent water at the tapstand and communicy vandalism.
Since most intakes cannct trap all water available at the source
due to seepage through the so.l around the structure, the
measured safe yield would be reduced by 10% to be on safe side
(Annex 18).

Community Capacirty. Informal group discussions with the local
people would enable the SO to make a preliminary assessment of
community capacity to undertake RWSS activities. Assessments of
social cohesion, past experirence 1n community initiatives, and

© attitude towards women's involvement would determine community

capaciLty to ory .:.ze (Table 4.1). The degree of conesiveness
will be greater .n communities comprising of a single ethnic
group, not divided by caste. Profiling existing community

capacity would assist the SO to determine appropriate 1nputs to
limprove capacity. For instance, past experience 1n cooperative
experience would result 1n a greater degree of selr-conridence
and a higher level of capacity for which a different starting
point would be appropriate.

Table 4.1: Community Capacity to Organize

1. homogenous community
2. poOsitive experience 1n Iooperative action
3. flexible gender roles . A relations
+. active and represantat. CBO
5. Community willing to participate

1. mixed ethnic community

2 some Success 1n cooperatlve action

J. hierarchical gender roles and relations
4. non-representatcive C30

5 limiced willingness to participate

1. wvery low level of organizat.on

2. pocr record with past development :nitiatives
3. CBO absent or iLnactive

4 lictcle likelirhood of willingness to participate

Consultant's Assess:..nt.
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4.45 Pratesting of prefeasibility studies in tha terar and the hill
with 2 S0s i1ndicates that 2 supervisory staff (sortware and hardware) are able
to complete a prefeasibility study in 1-2 person days per tubewell scheme, and
2-4 person days per gravity flow scheme.

4.46 Cost estimates includes travel and per diem rate at NRs. 500 for
2 persons, and 10 % overhead. Cost per scheme 135 estimated at NRs. 2017
(Annex Table 28). The Fund would reimburse only those schemes that are

selected for development phase financing to minimize the risk of investing in
schemes that are not feasible.

2. Development phase (US$ 910.36 thousand)

4.47 Key objectives of the development phase Jare to form a
representative water user committee (WUC), and to develop a proposal for
implementation phase with SO assistance. The duration of the phase would be
3-6 months. Training at the community level would be supported to strengthen
community ability to make informed choices. Each phase of project
implemenctation would offer a series of L1ntegrated training exercises to
increase community capacity to work effectively and develop their
capabilities. A summary of the training program for beneficiary communities
as 1t relates to the sub-project cycle 1s presented 1n Table 4.2.

4.48 Qutput. The output would be a CAP as a proposal for
wmplementation and post-implementation phases and a contractual agreement
between the WUC, the Fund and che SO for implementation and posc-
wmplementation phases.

4.49 CAP Sessions for Community Organirzation/Mobilization. The CAP
process looks at the technical, health and organizational rssues and 1s a
strategy to enhance community participation in planning for the rmplementacion

and post-rimplementat:on phases. The most common source of disruptions to
construction work are dirsputes over location of water points and mempership
of user committees. Such disputes have been traced to members not beuing

actively involved 1n the early stages of project planning. Hence the CF would
make at least one house visit to motivate all sections of the community to
participate 1n the CAP sessions. Formation of a representative WUC would take
place early 1n the development phase. Group discussions and CAP? activities
(Annex 24) would focus on:

(a) structured exercises for strengthening group formation;

(b) factors that hinder or promote sustainability.
4.50 The CAP sessions would discuss the tasks and responsibilities of
the WUC to help the beneficiaries choose the right candidates. Some of the

rmportant tasks of the WUC would include:

(a) organization of community contributions 1n cash and labor towards
caprtal and operation and maintenance COStTS;

(b) promotion of hygienic and effective use of improved supplies; and

(c) discussion on 1ssues and communication to the community oL
decisi1ons made.



Figure 4.1: PRE-DEVELOPMENT PHASE ACTIVITIES
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Figure 4.3: IMPLEMENTATION PHASE ACTIVITIES
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Table 4.2: Training Activities at the Community level

Traimng Respansibi L ty/Duration Participants output
DEVELOPMENT PHASE
CAP SESSIONS Cammnity Actien Plan (CAP)

a. Camumty mcb1lization

(CAP) sessians CF & Overseer/2 hrs per session

b. HSE (CAP) sessians HF or CF & WUC/2 hrs per session

c. Design/service level
oprians (CAP) sessions  Overseer & WUC/2 hrs per session

WUC TRAINING Supervisory hardware & software
staff/4 days
NE (gptianal) NFE facilitator/6 months

for 1mplamentation 3 post-

1mplementation phases
Commumty memoers Representative WUC
with 1/3 women
Women's groups, school HSE strategy
chldren

Selection of design & service
Level

Community members

ALL \WUC members Increased managerial capacity

or WC

Increased self conficence
a1l1ty to wWork n grogps

25 wamen per class

DIMPLEMENTATION PHASE

HSE TRAINING .« Supervisory staff/8 days

HSE TRAINDNG HF/7 cays

W TRAINDNG Techmician/on site training
MASCN TRAINING Technician & HF/2 days B
WUC TRAINING Supervisory statf/4 days

Vs, TBAs, school teacners,

Women/tapstard groups

Increaced knowledge ot disease

HF & opinion leaders tranumission & HSE

Increased aw.areness or disease
transmssion & HSE

2 \MJs per scheme 1n the hills; Trained VW
T VMW per tbewell 1n the teral

Traired local masans for
latrine constructian

2 local masons per scheme

ALL WIC mempers Trained WUC to manage RWSS

POST—DPLEMENTATION PHASE

REFRESHER HSE TRAINING Sipervisory and HF/7 aays

CROSS VISITS HF & Tedmician/5 days

SKILL BNHANCERNT

TRAINING FCR WOMEN SA & CF/3 days

SPECIFIC WOMEN PROGRAM SA/to be determined

Increased inowledge &
unoerstanding ot HSE

Wamen/tapstand groups

Locat. women Increasea configence
Local women Increased capacity 0
establish Linkages

Selected women
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4.51 The output of group activities/discussions would be a
representative WUC with at least 1/3 women (see para 4.35) and idencirication
of the village maintenance uccker (VMW).

4.52 WUC Members Training. WUC formation will be followed by a 4-day
basic trarning of WUC members. Training would be conducted by SO supervisory
software and hardware staff. They would be assisted by the CF and the

technicran. Trarning contents would include construction management skills
and supervision, O&M management, financial and general management and
wntegration of gender 1ssues. Training would be designed to enable the WUC
make informed decisions on choice of technology and service levels as they
will have conseguences for community contributions for capital and operation
and maintenance coOsts.

4.53 Cost of community mobilization for the development phase 15
estimated at NRs. 11600 (annex Table 32). This 1includes the cost of cthe
Community Facilitator (CF) at NRs 2000/month for 3 months 1n the develcpment
phase and travel allowances at NRs. 500 per month. Supervision cost 1S
estimated at a per diem rate of NRs. 6CC/auy and travel allowance at NRs. 500
per day. WUC members from two schemes would be trained for 4 days (see para

4.52). Traininc costs include teaching materials, food and lodging rfor the
trarnees, travel allowance for non-resident participants, and a small
overhead. The cost of the training 1s estimated at NRs. 11550 for 20

participants.~ The cost per trainee is est:mated at NRs. 578 per training
(Annex Table 34).

4.54 Nonformal Education. Commun.ties with no previous experiance .1n
cooperative action and characterized as having low levels of organizacional
capability would require NFE classes (Table 4.1). Women's literacy rn Nepal
is about 25%. It is assumed that at least 25% of the ccmmunities would have
the characteristics of a strong community. Hence it 1s anticipated that 50%
of communities participating in RWSSP would require NFE classes. The NFE
classes are held for 6 monti., 2 hours each night. The NFE Facirlitators (NF)
run the classes and are supervised by the NFE Supervisor (NS). Classes would
be targeted to women. The CF and the NFE Facilitator would encourage at least
ong woman from each household to participate 1n the NFE classes.

4.55 Where NFE classes are held the NS would also function as the
community's HF to (a) undertake all HSZ CAP sessions and (b) a healch XKaP
study (Annex l4) with a representative sample of 30% households 1n each
community to monitor changes 1n hygiene and sanitation behavior. This would
enable community members 1i1in particular, women to 1ntegrate hvgi2ne and
sanitation Lssues 1nto their water supply and sanitation projecc. The
analysis would assist women to design a HSE stratagy.

1.56 The NFE Facilitator would be supported for 6 months at NRs. 400.00
per month or at a race of NRs. 20 per class. NFE Supervisor 1s costed for 2
months per scheme at NRs. 2000 per mont'. ooms for NFE classes would be made

available by the community. The cost uw: NFE Facilitator and NFE Supervisor
including the cost of books, stationery, and supply (blackboard, lancern,
chalk, kerosene) are izased on average cost oOf Organizations undertaking NFE
classes (Annex Table 35). The cost of NFE ror RWSSP 1s estimated at NRs. 8000
per NFE class.
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4.57
carried out
Lnclude:

“(a)

(b)

(¢)

(d)

(e)

Detailed Survey and DesiLgn. Detailed survay and design would be
by an engineer/overseer with CF and WUC assistance. ActiviCles

Resource mapping of the community which would 1nclude all
information stipulated 1n Annex 19. In particular che resource
map would show all beneficiary households, sources 1n use,
location of all potential and proposed sources and 1ts distance.

Source selection and measurement 1S an important 4activity 1n
which community members would be involved. The WUC and the SO
would before proceeding on to the detailed survey and design
confirm source adequacy and reliability and thac no source

disputes exist (see Annex 18). Potential and proposed source(s)
would be subject to a sanitary survey to assess water qualicy and
the potential for c¢ontamination. The cost of developing

different sources and Lts 1mplications on service level would be
discussed.

Discussions on design options and the level of service cto be
provided such as open or closed system, continuous oOr
intermirttent supply, number of households per tap or well,
provision for drainage, laundry, bathing, troughs for animals
etc. would be discussed including 1ts associated cost and
expectad community contributions for capital and O&M costs.
Where gravity flow scheme 1s not feasible or would not cover the
entire community, alternative provision such as spring protection
would be investigated.

Topographical survey would be carriea out witn apney level or
automatic level 1n order to fix the lcocation of water supply
system components. The longitudinal ground profile along the
oroposed pipeline alignment, contour plans of intake and sites
for reservoir tank and sedimentation tank (1f provided) would be
prepared through surveys. Horizontal angles and distance would
be measured to prepare accurate layout plan of the wat=2r scheme
showing actual location of source/intake, reservolir, break
pressure chambers, other pipeline chambers, standposts along with
transmission mains and distribution lines. Sites for different
system components would be marked with permanent bench marks and
pegs would be driven along the pipe routes at all survey stat:ions
and where pipeline changes direction. Land for si1ting system
components, number of tapstands and 1ts location would be
discussed and agreed upon by the community. The WUC and women's
group would be 1nvolved 1n siting dirfferent components of tne
system. Women would be made responsible for deciding the
location of tapstands or hand pumps. Scheme layout would be
transposed onto the resource map to assess how each group within
a community would benefit by rmproved supplies. The resource map
would be used to ensure that all households are covered.

Detailed design and estimate of the system will be carried out 1n
accordance with established design guidelines (Annex 15). The
design and cost estimate would be attached to the implementaticon
phase proposal which would 1nclude a detailed layout plan,
hydraul:c profile, tapflow calculation sheet, hydraulic
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calculation and pipe dasign abeat, hill of quantitiea amd coat
callmated oL cach component with sketch drawings, and a sumnmary
of system design and cost (Annex 13). The layout plan would show

ground elevations at each system component and pipe junctions,
pirpe diameter, pressure class, length and flow, safe yield of
source and tapped flow, reservoLlr capacity, and
household/population served by each tap. A community meeting
w1ll be held to discuss user acceptability of design.

4.58 For water supply system an engineer 1s costed for 8 days ac a per
diem rate of NRs 600 and travel allowan.. .z NRs. 500. The overseer 1s costed
for 26 days at a per diem rate of NRs. 200 and travel allowance at NRs. 500
(see chapter VI Table 6.13 and Annex Table 73-74).

4.59 CAP Sessions for Hygiene and Sanitation Education. The Hygiene
Facilitator (HF) with assis'.nce from women WUC members would organize women

for CAP sessions dealing with hygiene, health and sanitation. These 1nclude
the use of:

(a) rnvestigative pocket charts for assessing water usage, derfecation
habits;
(b) hygiene matching cards on disease transmission routes; and
(c) healthy home su:z ey.
4.60 In addition to the CAP sessions the HF with assistance from women

WUC members would undertake a baseline health KAP survey (Annex l4) with a
representative sample of J0% houscholds. The objectives of the health KAP are
to have a deeper understanding of the meanings which community members gLve
to the environment, health and sanitation, and to assess changes 1n hygiene
and sanitation behavior after improved supplies. The health KAP study would
be analyzed and discussed with the community. Informal group discussions with
women would enabtle understanding of community perception of a clean
environment, and water usage and sanitation practices. The HF would make at
least 1 house visit 1n each community and conduct monthly meetings with
women's groups to increase women's awareness of the role of rmproved supplies
1n reducing water-borne and water related diseases, and to enable women to

rntegrate hygiene and sanitatlion 1Ssues 1nto the community action plan for
water supply and sanitation project.

4.61 The Hygiene Facilitator (HF) 1s costed £or 2 mcnths wn the
development phase at NRs. 2000 per month and travel allowances at NRs. 500 per
month. Supervision cost 1s estimated at a per diem rate of NRs. 600,duy ana
travel allowance at NRs. 5 per day. The estimated cost of HSE for the

development phase 1s NRs. 10100 per scheme (Annex Table 33).

4.62 The output would be a completed health KAP and a communitcy action
plan for HSE approved by the WUC.

4.63 Ccmmunity Acticn Plan (CAP;. Dlscussions and CAP activities would
focus 1n enabling users make a community action plan (CAP) as a proposal for
implementation and post-implementation phases. The activities descriped in
para 4-.49-4.62 would result )i. a CAP consolidating HSE with water supply and
sanitat.on services The CAP would include a detailed design, service level
options considered, hygiéene and sanirtation education requirements, skilled and
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unskilled manpower requirements, trdinings, source protection, enviroamental
sanitation, M&E arrangements, cost estimates and required contribution trom
the community for capital and O&M costs agrzed and signed by the communw.ty.
Cash contribution for capital and upfront contribution for one year's O&M cost
would be collectad by WUC members. The SO would submit to the Fund the CAP
as a proposal for implementation and post-implementation phase financing ac
least one month prior to complecion of development phase to allow sufficient
time for Fund appraisal.

3. Implementation Phase (USS 10494.75 thousand)
4.64 The objective of this phase 1s to Lmplement the community action
plan (CAP). Major activities would 1nclude resource mobilization,

construction of water supply schemes, trainings, HSE and related activicies,
and mitigation measures for any adverse environmental 1mpacts due to
construction, e.g. source protection, plantation of trees and provision for
adequate drainage and sullage. The WUC with SO assistance would be
responsible for mobilizing and supervising all construction work.
Construction time required would be 4-6 months.

4.65 Tangible outputs 1nclude a functioning water supply scheme,
trained WUC and village maintenance workers (VMWs), trained women's groups to
bring about behavioral changes 1in hygirene and sanitation, latrine construction
and trained masons for construction of latrines.

4.66 Construction and Supervision of Water Supply Systems. The
implementation phase would start with a community meeting to mobilize
material, labor and porterage. Construction would begin during the slack
agricultural season. Most organizations start construction Ln November
through June when people are not busy with agricultural activities. The WUC
would be responsible for the following tasks:

(a) transporting pirpes and other construction materials from the
roadhead to scheme site;

(b) organizing and managing stores;

(c) collecting local materrals such as stone and sand;
(d) managing unskilled labor for construction of system components;
(d) keeping minutes of expenditures and decisions taken concerning

water supply schemes;

(e) organizing regular meet:ngs and solving any problems; and

(£) supervising construction and quality control.
4.67 For construction and supervision one technician 1s costed for 4
months (hill) and 5 months (terair) at a salary of NRs. 3000 including travel
allowance (Annex Table 73-74). The CF 1s costed for 2 months (nill and cterai)
at NRs. 2000 per month. 1In addition supervisory hardware and software are

costed to oversee construcrion activities (see chapter VI Table 56.14 and Annex
Table 73-74). The cost of design supervision overhead 1s considered 20% of the
total cost. The 2ngineer .s costed for 10 days at NRs. 600 per day and ctravel
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allowance at NRs. 500. Tha oversuor s costoed for 28 days at a por diom rata
of NRy. 200 and travel allowance at NRg. 5S00.

4.68 The assumptions and procedures [Or cost estimation are discussed
in section D. Capital cost ¢f RWSSP schemes would include materials (tools,
equipment and transportation upto nearest roadhead), skilled labor, unskilled
labor (construction and pertering), local material (sand, gravel and stones),
and technical assistance (design, superv.sion and overhead).

4.69 The cost of gravity scheme (50 households) .s estimated at NRs.
347100 with per capita cost of NRs. 1157 (see section D Table 4.4 and Annex
Table 47). The estimated cost of a shallow tubewell 1s NRs. 15300 and scheme
cost (100 households, 8 wells) 1s NRs. 122400. The per capita cost of a
shallow tubewell 1s NRs. 2 {Table 4.4 and Annex Table 48). The estimaced
cost of deep tubewell 1s NRs. 153000 and scheme cost (100 households, 5 wells)
1s NRs. 765000. The per capita cost of deep tubewell 1s NRs. 1275 (Table 4.4

and Annex Table 49). The cost of dugwell 1s estimated at NRs. 102000 and
scheme cost (100 households, 5 wells) 1s NRs. S510000. The per capita cost
of dugwell 1s NRs. 850 (Table 4.4 and Annex Table 50). Cost o©of spring

protection or point source improvement Ls estimated at NRs. 19500 and scheme
cost (50 households, 7 spring) 1s NRs. 136500. The per capita cost of spring
protection 1s NRs. 455 (Table 4.4 and Annex Table 51).

4.70 Catchment protection. Measures to protect source(s) would be
tnitrated through the WUC. Catchment protection would Lnclude communicty cree
plantaction on 5 ha land upstream of source. Tne type of trees selected for
afforestation would be decided after consultation with the users as some
gpecires have been found to dry up warar sources. In the hills where the
source catchmenct area 1s endangered 1600 trees/hectare would bc planted.

4.71 The cost per sapling tncluding transportation L9 estimatied at NRS.
0.72 (Rapti Development Project, 1991). A survival rate of 60% 15 assumed,
hence additional 40% would be replanted 1n the second year. The cost of

plantation 15 estimated at NRs. 8064 (Annex Table 36).

4.72 VMW Training. VMWs would be trained on site during construction
by the technician leaving the technology 1n the community. In the hill 2 VMWs
per scheme and 1n the terayr 1 VMW per tubewell would be trained. She/he will
be 1nvolved 1n all aspects of construction, such as laying and joining pipes
and masonry work so that the VMW would be familiar with the entire sysctem.
Upon completion of scheme construction the VMW would be given a 2-day
refresher training on operation and maintenance by the technician supervising

construction activities.

4.73 In the hills the cost of VMW training s estimated at NRs. 77 per
person per day, materiral cost at NRs. 50 per person, and running cost at 10%
of the total. Cost per trainee 1s estimataed act NRs. 253 per trainee (aAnnex

Table 41).

1.74 In the terayr the cost of VMW training rs estimated at NRs. 20 per
persan per day, material cost at NRs. 50 per person, and other running <ost
at 10% of total cost. Cost of training .s estimated ac NRs. 83 per trainee

(Annex Table 42).

4.75 WUC Training. Towards the end of scheme construction superviLsory
software and hardware SO staff with assi.stance from the CF and the technician
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would conduct a 4-day refresher trawining £o ensure that the necesdary tratning
on twechnical, manuyerial and tinancral sSkilla are avatlable within the
community. In particular, training would emphasize the importance of ragular
O&M.

4.76 WUC members from two schemes would be trained 1n each session.
Training costs 1nclude teaching mater:ials, food and lodging for the trainees,
travel allowance for non-resident participants, and a small coverhead. Food
and lodging cost 13 estimated at NRs. 75 per participant per day, material
cost at NRs. 150 per participant and 10% overhead. Trainrng cost for 20
participants 1s estimated at NRs. 11550. Estimated cost per traine2 1S NRs.
578 (Annex Table 34).

4.77 HSE Training for School Teachers/Community Leaders. Communitcy
elders, school teachers, VHWs, TBAs, faith healers and the HF would be given
8-day training on HSE by SO supervisory staff. These people have the

confidence of the community, thererfcre failure to target them can undermine
HSE. The content of HSE would depend on the findings of the health KAP and
HSE CAP sessions but would focus on the use of sarfe water, personal, domestic
and environmental sanitation, communicable diseases, fecal-oral transmission
of disease and ways to communicate hygiene and sanitation messages (Annex 8).
In each scheme 8 participants would be selected for HSE ¢training.
Participants from 3 schemes would be combined- for the training.

4.78 Cost per participant 1s estimated at NRs. 75 per day, materials
{Lncluding de-worming medicines and chemicals for 1n home treatment or watear)
at NRs. 250 per participant, resource person at NRs. 200 per day and runn.ng
cost at 10% of total. The estimated cost of the training 1s tRs. 1137 per
participant (Annux Table 39).

4.79 HSE Training for Women's groups/rtapstand groups. A 7-day HSE
tralning would be given to women's groups and/or tapstand groups and CHVs by
the HF. In gravity and spring protection systems 8 particlpants would be
selected from each scheme. Each training would combine particrpants from 3
schemes. In tubewell schemes 20 participants from each scheme would be
selected for HSE training.

4.80 Cost per participant 1s estimated at NRs. 75 per day, materials
at NRs. 150 and running coat at 10% of total costs (Annex Table 37). The cost
of HF 1s included 1n the cost of HSE (see para 4.86 and Annex Tabls 33).

4.81 Participatory Hygiene and Sanitation Education. HSE would centser
on changing hygiene practices relating to personal hygiene, domestic hygirene
and environmental sanirtation. Children's feces are more likely to contawn
disease pathogens than adults, hence HSE would emphasize the need to dispose
children's feces safely. Target grou.. to focus HSE activities include women,
opinion leaders and school children. Hygiene facilicators (HF) and the CF
would work to build support for change among them to facilitate wide adopt.on
of new practices.

4.32 Women/tapstand groups and CHVs would be targeted for hygiene and
sanitation education. They would be involved in health KAP and CAP sessions
dealing with health and sanitation 13s5ues. The CHVs' receive trawLning on
primary health care through the MOH and would be an rmportant link for follow-
up activities. Theirr additional trarning and frequent contact with the MOH'S
village health worker would enable women/tapstand group to gec informat.on and
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utilize secrvices of othor h lch celatod act ivitiea {(4uch ag tomuni zat fon,
atc) .
4.83 Female hygiene facilitators (HF) would be recruited to bring about

more healthy behavior in the community. To promote the role of women the SO
would (a) discuss with local leaders the need to ravolve women 1n water supply
and sanitation projects; (b) visit women individually particularly che poorest
to inform them about the RWSSP to solicit their participation; and (c)
organize women 1nto small groups to discuss i1ssues and develop their problem

solving capacity.

4.84 HSE activities would be held 1n small groups usually 6-12 people.
Small group discussions/activities would provide an opportunity for in-depth
1nsights 1nto women's constraints and concerns. This 1s an effective stractegy
to bring women who would not otherwis= participate wn formal sectings.
Participatory materials and other comple © cary techniques such as role play,
stories, flip charts, etc., would be used to repeat and reirnforce messages.

4.85 Women/tapstand group meetings would be held at least once a month
to discuss issues 1n hygiene and environmental sanitation. Each meeting would
be held for 1-1/2 hours arr will cover one theme per sess.on. Between

- N ~ATr s an -ha
s the HF would make house visits to mctivate women an the

impact of group discussions. The HF would also visit the local primary school
to discuss HSE problems with school children.

4.86 The HF .s costed for 3 months 1n the implementaticn phase at NRs.
2000 per month and travel allowance at NRs. 500. Supervision COsSt 1S
estimated at a per diem rate of NRs. 600/day and travel allowance at MNRs. 500
per day. Cost of HSE for the implementation phase 1s estimated at NRs. 13800
(Annex Table 33).

4.87 Sanitation. Appropriate low-cost technologires meeting community
needs would be assessed by the technician, CF and HF (see chapter VI Table
6.13). Sanitation measures such as latrines, garbage pits, pens for domestic

animals, facilities for washing and bathing, and dish drying racks that would
ass1st 1n improvements of personal hygiene and environmental sanitation would

be promoted.

4.88 Mason Training. At least two masons from each community would be
trarned in the ccnstruction of low-cost latrines. They would be given a
special two days tra:ining by the technicran during construction oOf
demonstration latrines. The technic:an and the HF would be :rnvolved 1n the

training.
4.89 Cost 1ncludes refreshment “ NRs. 77 per person/day, material
cost at NRs. 50 per person, and running cost at 10% of the total. The cost
per trainee i1s estimated at NRs. 253.00 (Annex Table 40). Supervision cost
1s wncluded 1n Annex Table 73-74. Hardware cost of latrines 1s costed

separately as hardware cost.

1.90 Demonstration LaLr-ines. In each scheme two demonstration latrines
education.

would be construcred 1n conjunction with hygrene ond sanitacion
These will be buirlt ar places where they will have maximum visibility and
mmpact. The two demonstration latrines would be provided o members wha will

promote the i1dea to others 1n the community.
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4.91 Where the maximum ground water level 1s lesg than 2 wm below tha
pit bottom, the latrine would be a minimum 10 m from the necarest drinking
water source. The contents of the pit latrine would be leift open for 2 years
before emptying to ensure that there are no viable pathogenic organism
remaining. Demonstration latrines would be carefully monitored by the
tachnician and the HF as an wmproperly constructed and poorly maintained
latrine would only confirm community distaste for latrines. Converselv, the
success of a demonstration latrine would provide a motivating force to spread
the message to a wider audience.

4.92 The cost of a single pit latrine with masonry superstructure 1s
estimated at NRs. 4700 and for a twin pit with 6 rings 1t 1s NRs. 5500. (Table
4.3).

Table 4.3 Estimated Unmit Cost of Sanitation

Upto With
Technology Type Pan Level Superstructure (NRs.)
NRs. Masonry Bamboo
Structure Structure
Ordinary Single Pit Latrine 380 4700 960
Two P1T Latrine with ring system 1115 5500 1700
Source: Consultant's Estimate
4.93 Sanitation Fund. Demand for sanitation services are not as strong
as for water supplies. Cultural aversions to defecating repeatadly Ln one

place or 1n a place where others huve recently defecated are conLtrainti Lo
widespread use of sanitacion facilities especrally 1n sparsely populated areas
where there 1s virtually no perceived need for sanitation. Conversely, demand
for sanitation 1s likely to be high 1n more densely populated communities.

4.94 It 1s expected that demand will occur slowly 1n the first year and
rapirdly in subsequent years following a sigmoide curve. It 1S anticipated
that there would be a 15% demand in the rmplementat:on phase, 25% in the post-
Lmplementation phase and 15% 1n the following years. Complete coverage would
take about 6 years. It 1s expected that at the end of the post-.mplementation
pnase 40-50% of households would have constructed latrines. We expect a 40%
(hills) and 50% (terai) demand for assistance to build private latrines within
2 years of scheme .mplementation. The proposed levels of demand take 1nto
account a more focused HSE program.

4.95 The RWSSP will provide funds sufficient to construct latrines upto
pan level for 25% of the total households in a revolving fund to be managed
by the water user commictee (WUC). The WUC will manage the fund for lending
to community members. The cost of ordinary single pit latrine upto pan level
Ls estimated at NRs. 380 and cost of twin pit latrine with concrete ring act
NRs. 1115 (Table 4.3). The cost of superstructure, local materials for lining
the pirt 1ncluding labor would be borne by the beneficiraries.

4.90 It 1s suggested that 1n the hills, households be required to pay
a cash deposit of NRs.150 or 40% of the cost of a simple cement slab and pan
and in the terar, households would be required to pay NRo. 300 or 30% for the
cost ot s1x rings and a slab. These amounts are less than 5% of cash Lncome
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of tho bottom 20% houswholda Ln tho hillas and teral (MPHBS, 1236) and ahould
be affordable.

4.97 The balance on the loan would be recovered by the WUC based on
terms and conditions agreed by the community. Assuming that 5% cash 1ncome
13 affordable 1t will take 2 years in the hills and 3 years in the terai to
pay back the locan. Against these assumptions the sanitation fund would need
to revolve 5 times in 6 yoars before all housenolds are covered 1n the

community.

3. Post-implementation Phase (USS 1834.96 thousand)

4.98 All the anticipated benefits of water supply and san.cation
services would be realized during 1ts operational life. Activities include
an intensive hygiene and sanitation education, promotion of latrine
construction, practical demonstration of routine maintenance tasks, and
monitoring and evaluation " changes 1n hygiene and sanitat:on behavior.

Activities would continue for 4-6 months.

4.99 Output. Outputs tnclude a fully functioning and sustainable water
supply scheme, hygienic and effective use of water, registared WUC, 1ncreased
linkages with other organizations, and productive utilization of time saved.

4.100 Refresher HSE Training. A one-week refresher hygiene and
sanitation education would be given to women's groups and/or tapstand groups
by SO supervisory staff and -he HF (see para 4.79-4.81).

4.101 Codt puer participant Ly cutimated at NRa. 75 per day, materials
at NRs. 150 and running cost at 10% of total costs (Annex Table 37). The cost
of HF and supervision 1s included in the cost of HSE (Annex Table 33).

4.102 Participatory Hygiene anc 1tation Education. A funct:ioning
water supply would provide increased uﬁportunLtLes for demonstrating and
rewnforcing hygiene and sanitation messages. The HF would take advanctage oLt
daily gatherings around the tapstands to encourage and motivate women toO
ratroduce bectter hygiene behavior i1n therr families. Women's groups would be
given the responsibility to ensure that there 1s no pollution at the water
intake, distribution system, collection point and surrounding areas. Support
for sanitacion facilities would be promoted through the sanitation Zfund

managed by the WUC (4.93-4.97).

£.1C3 The Hygliene Facilitator (HF) 1s costed for 3 months in the post-
implementation phase at NRs. 2000 per month and travel allowances at NRs. 500
per month. Supervision cost 1S @st:imated at a per diem rate of NRs. 500/day
and travel allowance at NRs. 500 per day. Cost of HSE for the post-

implementation phase 1s est.mated at NRs. 13800 (Annex Table 33).

4.104 Cross Visits. It 1s expected that by the end of the post-
implementation phase 40-50% of households would have constructed latrines.
Five women would b2 selected by the WUC to visit neighboring communities to
share and learn from each cthers experiences to promote hygléne and sanitaclion
education. The visit including travel time would be 5 days.

4.105 Cost 1ncludes a per diem rate at NRs. 100 and travel at NRs. 100
per person/day, and running cost at 10% of total cost. Cost per scheme 1S
NRs. 4950. Per caplta cost .S estimated at NRs. 990 (Annex Table 38) .
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4.106 llousehold Latrine Construction. The tachnician and CF/HEF would
asaist the WUC to wmanage the Janitation fund to promote and construcec
household latrines. The tehnician 1s costed for 1 monch (hill) and 1 1l/2
month (terai). The CF 1s costed for 2 months (hill and teraui).

4.107 Skill Enhancement Training for Women. A 3-day orientation would
be given to women/tapstand groups to develop additional skills required to
realize the benefits of improved services and to help women form linkages with

programs that have a credit component. These i1nclude skill and management
training. If women are eager to join a credit group efforts would be made by
the SO to link women to the SFDP and PCRW programs. Both programs have

credit activities and can be effective linkages for credit schemes, training
and extension services Ln the post-implementation phase and therearfter.

4.108 The cost for 3 trainers/resource persons LS estimated at NRs. 500
per day, material cost at NRs. 100 per participant, refreshments at NRs. 20
per participant and running cost at 10% of total cost. Training cost for 20
participants per scheme 1s estimated at NRs. 9460 (Annex Table 43).

4.109 SpeciLfic Women Program. Arfter the J-day training women wno are
interested to undertake Lncome generating activities would be screened for
additional suppeort. Support would be in the form of additional training for
specific activities identified by women. This would be carriaed out 1in a few
selectad communities first on a limited scale before wide scale
implementation. This 1s being currently tested by JAKPAS. The cost of thuis
ccmpenent has not been included 1n the present report.

4.110 Monitoring and Evaluation. A post-implementation health KAP would
be conducted. Women's groups with assistance from the HF would monitor
changes 1n hygiene and sanitat.on behavior. 350 staff would also monitor che
frequency and purpose of WUC meetings and women's 1nvolvement (see chapter VI
Table 6.14).

4.111 Operation and Maintenance. The technician would assist the VMW
and women from tapstand/tubewell groups to carry out routine prevencive
maintenance tasks such as inspecting for leaks, replacing washer where
necessary, checking that water drains properly, lubricating pumps pericdically
and checking that the surrounding areas are kept clean.

D. Cost Assumptions and Estimates

1. Software Cost

4.112 Sortware cost depends or the type, size of community and type or
scheme. In the hills the per capita cost of software varies from NRs. 446 to
NRs. 466 for gravity and spring protection schemes. In the terar LTt ranges
from NRs. 245 to NRs. 282 (well schemes). Differences 1n per capita cost are
due to variations 1n population, household size, and differing levels of
community organization capacity. A summary of estimated per capita software
cost 1s presented in Table 4.4.

4.113 Per capita software cost 1n the development phase for gravity and

spring protection schemes 1S estimated at NRs. 93. The per capita cost forc
terai tubewell schemes Ls estimated at NRs. 47. In communities requiring NFE
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tha per capita cost increases by NRa. 20 in the hills and by NRka. 37 in the
Coral (fefucr para 4.L5-4.50).

4.114 Per capita software cost in the 1mplementation and post
implementation phases 1S NRs. 196 and 157 respectively for gravity and spring
protection schemes. For all well schemes the per capita cost 1s NRs. 107

(implementation phase) and NRs. 91 (post-implementation phase).

Table 4.4: Estimated Per Capita Cost of Software Components (NRs)

Gravity Shallow Deep Dug Sprang

Schemes Tubewells Tubewells Wells Protections
DEVELOPMENT PHASE
Community Mobilization 39 20 20 20 39
Nonformal Educahon' 54 54 54 54 54
(optional)
WUC Members Training 20 10 10 10 20
HSE . 34 17 17 17 34
Sub-Totat ; 93 47 47 &7 93

[MPLEMENTATION PHASE
Communi1ty Mobilization 34 17 17 17 34
Catchment Protection 20 - - - 20
HSE 120 7 77 77 120
WUC Members Training 20 10 10 10 20
Haintenance Workers Trg 2 3 2 2 2
Sub~Total } 196 107 106 106 196
POST-IMPLEMENTATION PHASE

Community Mobilization 30 15 15 15 30
Catchment Protection 8 - - - 8
HSE 37 60 60 &0 87
Sk1lL Development Training for women 32 o 16 16 32
Sub~-Tortal 157 9N 9 9N 157

446 245 244 PIAA L6
Source: Consultant's Estimate.
* cost Oof NFE 1s not added in sub-totil (see bara 4.55-4.56)
4.115 Cost of sorftware components tor sub-projects consisting of

different ctypes of schemes and community Ls presented Ln Table 4.5.
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Table 4.5: Estimated Software Cost of RWSSP Schemes'
Technology Scheme Cost Per Cost Per
Population W1 thout Capita Wwith Cpa
NFE Cost NFE Cost
NRs. without NRs. W/ NFE
NFE
NRs. Dev. Phase HSE deducted  NRs.
Gravity Scheme 300 132229 46 138129 456
Development Phase 27450 33350
Implementation Phase 58221 58221
Post-Implementation Phase 46568 40508
Shallow Tube well Scheme 600 145214 245 16714 282
Development Phase 27450 49350
Implementation Phase 63494 83494
Post~Iimplementucion Phase 54270 54270
Deep Tubewell Scheme 600 144389 244, 166289 231
Development Phase 27450 49350
Implementation Phase 83494 63494
Post-Implementation Phase 53445 53445
Dug Well Scheme 600 144389 PIAA 166289 221
Development Phase 27450 49350
Implementation Phase 63494 63494
Post-Implementation Phase 53445 53445
Spring Protection Scheme 300 132229 446 138129 456
Development Phase 27450 33350
Implementation Phase 58221 53221
Post-Implementation Phase 465468 45508
Source: Consultant's Estimate
' Total software cost does not include cost of NFE. Cost of

NFE would need to be added where 1t 1s being supported (see para

4.55-4.56).
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2. Capital Cost

4.116 Locat.an specific conditions such as settlement pattern, source
type, yield and distance cause variation in construction ¢osts. A community
with a dispersed population would have a higher per capita cost because of the
need to increase pipe l. gth to service all benetficiaries. Distance to the
source would cause variation 1n transmission pipe length regardless or
population size. Stream intake cost more than spring 1ntake. When more
sources need to be developed, the numzer of rntake structures and transmission
pipe length would increase cost. The degree of remoteness and physical
characteristics of project sites are other important factors which decermine
cost.

4.117 When water y:<ld meets peak demand no storage tank 1s required.
But when length of transmission mai.n 1s long providing a storage tank would
reduce cost. Also ferrocement reservoirs are cheaper than masonry structure
(Annex Table 81-83). The size and number of different system components 1n
a scheme would determine 1ts cost. This would depend upon site conditions and
community choirce. Our assumptions for cost estimates are provided :in Annex
Tables 44-46.

4.118 Rural communities 1n Nepal generally consist of a cluscer of
settlements. A recent survey of hill districts show over 70% of communitlies
have less than S00 population. Only 4% have a population larger than 1000
(East Consult, 1992). The FINNIDA District Develcopment Plans also rindircate
that a hill community consists of 50 households (on average) generally 3 small
clusters of 17 households. A gravity scheme in the hill 15 designed for SO
households or a present population of 300.

$.119 Communities 1n the ter usually consist of linked sectlements
with a combined population of 100L-3000. Each settlement consists of 50
households on average. A tubewell scheme 1s designed for 100 households

(about 2 settlements) or a present population of 600.

4.120 Population growth rate 1n the hills 1s about 1.3%. Population
density 1s also much lower than in the terar which i1ndicates that new
households tend to grow more 1n the periphery of the existing community.
Under these conditions a design period of 15 or 20 years would not
significancly affect the cost of small schemes (serving about 50 households).
Hence, a design period of 20 years 1s adopted for RWSSP.

4.121 In the terai, a higher populatwon growth rate (more cthan 3% per
annum) and a higher popularion density indicate new households tend to expand
spatially. Hence, a de-in period of 15 years 13 adopted.

4.122 Cost estimates for gravity flow {50 households) and tubewell (100
households) schemes have been built using norms for RWSSP design standards
(Annex 15-17). . In the hills, considering possible spatial variation pipe
lengths 2.5-3.5 Km for a 7 tap scheme (average 7 households per ctap) 13
considered. Transmission pLpe length 500-1000 m and distribucion pipe 2000-
2500m are considered. This confirms with MITS and JAKPAS schemes.

4.123 Depths of 40 m, 35 m, and 20 m have been cons:i:dered for shallow
tubewell, deep tubewell and augwell respectively. FINNIDA implemented shallow
and deep tubewells and NRCS implemented dugwells also follow the same norms
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for well depth. Sludging method 1s considered for shallow tubewell scheme and
percussion drilling for deep tubewell.

4.124 Quantity estimate of different system components are presantaed in
Annex Table 60-68. Sketch drawings of different system components adopted are
presented 1n Annex 28. The norms used for quantity estimate are presencad 1n
Annex Table 70. The norms are based on HMG norms for quantity escimace and
a modified version of this norm adopted by Remote Area Basic Need Project
(CARE/Nepal). This would be modified based on JAKPAS's exper.ence with actual
cost of construction. Construction cost reporting form i1s provided in Annex
29.

4.125 Unit cost of differer: materials like HDPE pipe, GI pirpes,
fittings, cement, reiLnforcement bar etc. are collected rrom different
mapnufacturer and suppliers 1n Kathmandu. The unit cost of materials adopted
by FINNIDA, CARE/Nepal were reviewed. The unit price (1993) of materials thac
comply with materials specified 1n Annex 16 are presented in Annex Table 71.
Unit price of construction materials, pipes and fittings reflect prevailing
market prices 1n Kathmandu and other major districts. This would need to be
updated each year. The unit cost of different system components are presented
1n Annex Table 53-59.

4.126 For non-local materials transportation by truck for 200 Km 1s
considered. Porterage 13 Km (hills) from roadhead to site and 2 Km (terai)
1s considered. The cost of transportation and portering 1s estimated using
the unit price (Annex Table 71). The unit cost of trucking Lnconvenirent
materrals (L.e. pipes, reinforcing bars) and trucking on graveled roads are
higher. Transportation by truck at NRs. 0.003 per Kg per Km 1s estimated.
Portering 40 kg (convenient) and 25 kg (i1nconvenient) materials .s estimated
at 15 km/day.

4.127 In the hills, local mater:ials such as sand 1s assumed to be
available within 2 Km and stone within 200 m of site. In the terai, 1t Ls
assumed that local materials would need to be hauled by truck as well as
portered. Transportation cost of sand and stone to a distance 20 Km and 40
km respectively 1s 1ncluded. In additiron portering cost for 200 m LS added.
Unit cost of local materials are calculated based on norms (Annex Table 70)
and unit price (Annex Table 71). The unit cost of local materials are
presented 1n Annex Table 72.

4.128 Numbers of system components are based on FINNIDA rmplemented
small schemes (7 taps). In gravity scthemes, sSpring or spring fed stream intake
of 4m length, one collection or sedimeatation tank, one rnterruption or break
pressure or distribution tank and two sectional valves, or air valves or wash

out are considered. Tools and equipment are considered at 3% of system
components.
4.129 In case of spring protection, i1ntake and a tapstand are

considered. Tools and equipment are considered at 5% of system components.

4.130 ~ Tools and equipment for shallow tubewell, deep tubewell, and
dugwell are considered at 8%, 0.1%, and 0.15% respectively of system
components. The Nepal No. 6 handpump 1s considered for shallow tubewell and
INDIA MARK III pump for deep tubewells. A platform with 2 m diameter 15

considered.
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4.131 Cverhead costs are generally not available. Binnie and Partnera
(1390) ustimated average design and Supcervidion Cost at lodé of caprtal couc.
World Bank (1990) estimated overhead and establishment costs to be betwaen
1.5% to 15.7%.

4.132 Data based on YzterAid projects show overhead to be around 19% of
capital cost. Similarly analysis of projects undertaken by Lutheran World
Service show overhead to be about 15% of capital cost. Our estimate af

technical assistance based on data from different agencies 135 about 17% or
capital cost (1L.e. 20% of direct cost).

4.133 Capital cost of RWSSP cth2mes would 1include materials (tools,
equipment and transportation upto nearest roadhead), skilled labor, unskilled
labor (construction and portering), local material (sand, gravel and stones),
and technical ass.stance (design, supervision and overhead). The cost
estimate of typical schemes arc presented 1n Table 4.6 and 4.7 (see Annex

Tables 47-52 for details!.

4.134 In gravity flow system material cost 1s estimated at 50%, skilled
labor at 2%, unskilled labor at 31%, and technical assistance at 172 of total

cost (Table 4.6 and Annex Table 52).

4.135 Material cost for shallow tubewell 1s estimated at S53%, skilled
labor at 6%, unskplled labor at 19%. and technical assistance at 17% of total

cost ( Table 4.6 and Annex Table 52).

4.136 Cost data for deep tubewells (water table greater than 7.5 meters)
was avallable only from the FINNIDA project. As much as 89% of the cost 1s
for drilling, handpump installation, and materials, 0.5% for skilled labor,
1.5% for unsk.lled labor and 9% overhead (Table 4.5 and Annex Table 52).

Table 4.6: Capital Cost Components of RWSSP Schemes

Material Skilled Unskilled Over- Total
Labor Labor Head

Technology % A % %4 A
Gravity schemes 50 ? n 17 100 '

Shailow Tuoewells 38 u 19 17 100

Deep Tubewell ' 89 (V) 15 9 100

Dug wells 58 17 17 100

45 4 34 17 100

Spring Protection

Source: Consultant's Estimate.
4.137 For dugwells material cost Ls estimated ac 58%, skilled lapor ac
8%, unskilled labor and overhead at 17% (Table 4.6 and Annex Table 52).

4.138 For spring protection material cost 1s about 45%, skilled and
unskilled labor 1s estima'ad at 4% and 34% respecrtively and overhead at 17%

(Table 4.6 and Annex Taonle 52).

=24
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Table 4.7: Estimated Capital Cost of RWSSP Schemes

Technology Per Present Cost Present NO  of Scheme

Capita Population Per Scheme Wells/Taps Cost

Cost Per Wall/Tap Population

NRs. Tap/well NRs NRs.
Gravity Piped System 1157 43 49586 300 7 347100
Shallow Tube well 204 75 15300 600 8 122400
Deep Tubewell 1275 120 153000 600 S 765000
Dug Well 850 120 102000 600 5 510000
Spring Protection 455 43 19500 300 7 138500

Source: Consultant's Estimate.

E. Phasing of RWSS Projects

4.139 Phasing of RWSS projects 1s based on assessment of absorptive
capacity of SOs and likely demand of RWSS services for different technology
choices i.e. gravity, well or spring protection schemes. On the basis of cthe
agsessment 1t 1S expected that one national, 4 regional, and 10 local level
NGOs, 9 VDCs, and 6 CBOs or one assoz .:tion of CBOs would be supported by the
Fund 1n the first year (see chapter VI Table ©5.15). In the first year we

expect a demand of 125 RWSS schemes.

4.140 Demand for RWSS services 1s more likely in the hills since
fetching water Ls more time-consuming and arduous (hardship case) chan in the
teral. Even though official data on coverage of potable rural water supply
in the terar and hill were about the same (42%) 1n 1990, actual coverage in
the terair Ls estimated to be about 65% when large numbers of unaccounted
private handpumps/tubewells are included (DDP, 1992).

4.141 In the first year of 1mplementation assuming demand in tne hills
would be twice that of the terai 1t 1s anticipated that 75% of schemes would
be gravity and spring protection, and 25% would be tubewell schemes. Since
25% of the terai region cannot be served with shallow tubewells (foothills
where sub-strata 1s coarse gravel consisting of boulders) 1t 15 antlicipated
that 20% of terai schemes would be dugwells and deep tubewells.

4.142 As a result of an effective promotion policy of the Fund, and
growth 1n the number and absorptive capacity of $0s it 1s expected that the
number of schemes would Lncrease by 50, 75, 100 in subsequent years to a total
of 900 schemes serving a population of about 0.34 million (about 0.5 m:illion
design population) in 5 years time. Of this 0.20 million (0.25 million design
population) would be in the hills and about 0.14 million (0.24 mill:ron design
population) 1n the terar. Phasing of sub-projects and number of population
to be served 15 presentad in Table 4.8.
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Tabla 4.l Lhasitng of sub-projecta furr HWLL Project (L993-2000)
Phasing
Yr2 Yr3 Yri Yrs Total
No HO No No Na
of  Present of  Present of Present of Present of
Technology Schemes  Pop. Schemes  Pop. Schemes Pop Schemes  Pop. Schemes  Pop.
Gravity Schemes 9 2M0 15 70 173 53,00 250 TS0 ol 192
Shallow Tubewell 25 15000 % 210 50 30000 7243200 18 10580
Deep Tubewell 3 1800 4 2600 6 3600 8 480 21 1240
Dug Hell 3 180 4 2400 300 8 4800 21 12600
Spring Protection 5 150 5 180 10 3000 12 %0 3 S0
Taotal 15 &80 175 &S0 220 920 IS0 131400 0 IR0
Saurce. Consultant's Estimate.
4.143 Estimated base cost Of water supply and sanitation component oOf
RWSS project 1s NPs. 491.65 million (USS 9.83 million). The estimated

software cost 1s NRs. 144.15 million (USS 2.88 million) of which NRs. 34.8
million (US$S0.696 million) 1s 1n the development phase and NRs. 59.16 million
(USS 1.18 million) is 1n implementation and NRs. 50.15 million (USS$1.0
mrllion) for post-implementation phase. Estimated hardware cost of supb-
projects 1s NRs. 339.5 million (USS 6.79 million) of which NRs. 317.5 million
{(US$ 6.35 million) 13 for water sgupply and NRs. 21.22 million (USS Q.42
mrllion) 13 tor saniptation. The cost of sanitation rncludes NRs. 10.15
million (USS 0.203 million) for demonstration latrines and NRs. 11.05 mrllicn
(USS 0.221 million) 1n the form of grant for revolving fund towards household
latrine construction.

4.144 Estimated base cost of water supply and sanitacion 1ncluding
software and support costs are presented in Table 4.9. The table provides
cost breakdown by development and implementation phase for each type of
scheme. The estimated per capita cost of water supply and sanitac.on services
1s about USS 29 (present populat:ion). The per capita cost of RWSSP 1s about
USS 42 (present population).

N
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V. STUDIES AND SECTOR DEVELOPMENT

5.1 Applied research and development studies would 1mprove 1nformatcion
avarlable to policy makers 1n designing sector policies, and to test improved
methods and techniques 1in software a3 well as hardware that are cost

1 Anaorre anA
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a sector monitoring and dev elop ment have been identified to provide feedback
to the RWSSP and future plan of operations (Annex 25). Thes2 include

measuring impacts on health and hygrene, i1n-home water treatment mechods,
appropriate low cost water and sanitation technologies, assessment of demand
for rural water supply and willingness to pay, policies to promote private
sector provision of rural water supply and sanitation services and Lnputs, and
preparation of a follow-up project. The proposed studies and sector
development activities would cost USS 1.24 million (including contingencies).
Detavrled cost breakdowns for the study would be provided 1n the Final Reporct.

1. Health KAP and Impact Studies (USS$S 0.28 million)
5.2 There 1s general consensus that 1mproved water supply and
sanitation services have a role 1n promoting good health. There 1.s

disagreement however, on the priority that should be given to particular
activitlies in the sector. Studies on health impacts of water and sanitaction

o A
vicila W

projects conclude that interventions which ensure safe 13 a
more 1mportant than improved water supplles The second most important factor
na

n usae of wator n oan
<o

ncrease .n use of water in 1 rs
behavior and the third factor is merovements in water quality (Esrey et.al).
5.3 To date only one study has been undertaken in Nepal to measure the

health rmpacts of water supplies and sanitation (see chapter VII for details).
Reliable information on the rmpact of different service levels ana different
m1x of software activities would contribute site specific data. This would
enable planners in making Lnvestment decirsions on how resources should be
allocated between water supply, sanitation, and hygiene education activities,
and levels of service to be provided.

5.4 Methodology. The study would assess the impacts of different
project interventions on the health status of beneficiary populations. In

particular 1t would determine the rmpact on child morbidity and mortality, the
effectiveness of different degrees of sanitation promotion and training,
assess hygienic attitudes and behavior necesary for health Lmpacts tO occur;
and develop indicators for monitoring healch impacts. Output indicators to

be monitored wculd wnclude nutritional stacus of children below 5 years of
age, time savings, prevalence of water related diseases, and particlpation 1n
mary health care acti Intervening variables be monitorad rnclude

Y health care activities.

rima jofe}
water quality, water quantity, facirlity usage, and hygiene behavior.

5.5 Health .mpact sStudies requ.re 1ntensive before/arter and
with/without surveys. The choice of methodology used would allow for
guantitative assessment and qualitative perception of the behavioral processes
1n disease transmission. The cross-sectional method 1n conjunction with a
case control method 1s recommended.

5.5 It 1s envisaged that baseline data would be established 1n the
development phase for a selected sample of communities. Data would include
the prevalence of gastrointestinal and skin diseases, nutritional status ot
children below 5 years of age, existing knowledge, attitude and practice of

V-1



the people, hcougehold water copnsumption and diratanpce 0 water  poant gn

addlclon Lo d0CLlo- deumoyraplile Lnformalion. Yeuefils Of wdatar and danittation
interventions would be measured 1 year after 1mprovements have boen
implemented to control for confounding vuariables. The results of the study

would be made available 3 years after start date 1n time for mid term review
of RWSSP implementation.

5.7 Staffing. Core skills required for this type of study would
include an epiLdemiologist, statistician and nutritional antchropologisc

(details would be spelled out in the Final Report).

2. In-home Water Treatment (US$ 0.13 million)

5.8 The study would test the technical effectiveness and social-
acceptability of in-home chemical treatment technology to meet bactericlogical
standards i1n schemes where surface water sources are used for rural water
supply. System treatment 1s impractical for surface water sources because of
high capital and operatin, costs as well as the lack of operation and
Yet Ju. Lace water sourcas avre subject to contuamination,
rural

malrntenance skills.
and without provision for the maiLntenance of bacteriological qual:ity,

schemes could result in bacteriologically contaminated water being supplied
to public taps, with predictable results.

5.9 Even when water sources are uncontaminated, treatment and storage
options are acvisable 1n homes to ensure sare potable water due ¢to
demonstrated recontamination after collection (ENPHO/DISVI, 1961). Borling

water before consumption 1s tmpractical, as boiling requires large fuel Lnputs
(for instance about 1 kg. of firewood per liter) and would contribute to
deforestation in rural areas. In-home chemical treatment (using halogen
compounds) 1s 1L1nexpensive and may offer a surtable way to mainta:in
bacteriological quality 1n individual households. It 1s also a practice that
can be taken up by individual families (particularly women) to maintarn child

and family health.

§.10 Methodology. The study would review current merhods for in-home
water treatment and test the cost-effectiveness and acceptability of
alternative measures. The study would develop three to five alternative
chemical treatmant methods using halogen compounds suitable for 1n-home

10 rural areas of Nepal. This effort will 1L1nclude

chemical treatment
from

development of one or more rmproved Ln-home water storage conta.iners
materials or parts already available Ln Nepal.

5.11 Through the use of properly designed freld trials, the study would
test the technical effectiveness and social acceptability of alternative
treatment methods that have been developed 1n the laboratory. Potential
health risks posed by prolonged chemical usage would be assessed. In
addition, the economics of n1-home chemical treatment will be analyzed under
each alternative tested. Both 1mproved and existing u1n-home storage
containers will be tested .n the fireld trials.

5.12 Staffing. Core skills required for this study are healcth
anthropologist, water quality analyst and economist. Detail manpower and time
and budget required will be incorporated 1n the Final Report.




3. Low Cost Technologies (US§ 0.08 millioun)

5.13 The proposed RWSSP would deliver water supply and sanitation
services that can be managed and sustained by the community. Hence technology
choices should be simple, economical and easy to construct and maintain.

5.14 Objectives. The main objectives of the study are to:

(a) develop simple, sustainable and cost effective technologies
suirtable for rural communities;

(b) investigate availability of different technology options
suitable to different communities.

5.15 Methodology. Different technology options for systam components
of gravity and spring protection systems that are easy to construct with local
mater:als exi1st for source development, storage, sedimentation treatment, BPT,
flow distribution and regulation and tapstand sStructures. Similarly options
for rain water harvesting in uphills, lift tubewell 1n foot hills (where deep
well drilling 1S necessary) need to be explored.

5.16 Sanitat:ion technologies are noc well developed 1n Nepal. 1In cthe
hills a single pit latrine 1s used. In the terai seasonal rlooding cause the
walls of the pit to cave-in. To avoid caving-in, the walls orf the pit are
lined with concrete but this technology 1s expensive. Cther sanitation
technologies would need to be 1nvestigated.

5.17 An 1nitial listing of areas which require attenction rnclude: (a)
cost-effectiveness of alternative hand pumps 1n Nepal, (b) low cost methods
for sinking deep tubewells, (c) development of locally produced push-fit
fittings, (d) low cost methods for costructing sanitation super structure and
(e) other low cost design structures for gravity system.

5.18 Staffing. Core skills required are rural water supply and
sanitation engineer, sociral scientist and economist. Details on other staft
requirements, time and budget are provided in Table 5.1.
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Taibe 3.1 “talt avl (Lt Latinate ror Lo L Tsdwiology sty

Sartary Survey Draft Person Totals
Activity Engireer Sociologist Economist Overseers

1 035 0.25

2 035 0.25 02 1.0

3 o7 0.75 0.50 3.0 0.0

A 050 0.50 0.2 0.50

S 0.25 0.5
Total mm 2.0 <@ 1.00 4.00 1.0
Fees @ US$/mm 1,000 1,000 1,000 20 X0
Fees  US$ 2,00 2,000 1,00 &0 20 6,000
Local Subsistence,
at (Uss/day) 10 10 ] S 5
"days &0 ' 30 120 ke
Locat subsist, travel USS [Se 8 600 30 &m 150 2,50
Vehicle Expense 1,90
Office, reports, &tc 2,000
Subtotal W 12,150
Cantingency & 101 1,215
Total (us$) 13,385
4. Detailed Demand Studies (USS$S 0.14 million)
5.19 The proposed RWSSP 1s built to support delivery of demand-led and

cost effective water suppi, servicies o rural community that they can
sustain. The project succw:3 would depend on effectively responding to such
demand. Essential underpinning of project justification 1s that there s
demand for facilities, and that the value of fac:rlities exceeds the cost. In
addition, understanding demand 1s essential for determining optimal design
critaria (households per tapstand or per well, distance to sources, etc.) and
for developing viable systems for mcbilizing as many resources as possible
from beneficiaries while ensuring that they realize potential benefits of

schemes.

5.20 Estxmétxng demand 15 notoriously difficult to do reliably and
often seems to involve high costs. The proposed study would seek to provide
elements to improve demand estimation.

5.21 This study would be complementary with other R&D and study
activities, especially monitoring anc =2valuation work, and the health rmpact
study.

5.22 Study Objectives. The main objectives of the study are to:

(a). Develop robust reliable and cost-effective methodeclogies
for est aating demand for water supply and sanitat.on
facilities, and the valuation placed on them by rural
communities, which can be used 1n carrying out pre-
feagibility, feasibility, and monitoring and evaluaticn

work;



(b). Improve measures of dewmand for different typrecs of achemen
which can Do used to calibrate design standards and dewmand
information required under the present projecec.

5.23 Methodology. Demand for purposes of this study will cover, at a
minimum, the gquantities of water consumed by households and the costs of
collecting, storing and using it. The analysis will also need to take accountc
of: (a). the money valuation Of water (i1n terms of the value orf time saved
from rmproved water supplies, or using other methodologies, and (b) the
possible implications of health considerations for valuation, for example,
differences 1n valuation when communities are aware of health benefits. These
COpLCs are expected to be important p1ssues 1n the rmpact monitoring activities
and the health impact study activity of the project. The exact definition of
scope for the demand study needs to be done in the context of these other
activities. The study will involve:

(1). Review literature on rural water supply and sanitation
demand, and the relationship between demand and design
standards. This should include a review of Bank documents
-- Time for a Change, and work on willingness to pay
(provide citations) togecher with studies which have been
carried out 1n Nepal (including the AIIPH 1992).

(2)-. Review reliability and cost-effectiveness of procedures
being followed by JGFFT and SOs under RWSSP on the basis of
analysiLs of data, interviews with staff, and limited field
work.

(3). Based on above information, plus additional field work as
required as regards performance of past demand assassment
methods, make recommendations on improved methodologies for
support organizations, Fund Staff, and M&E activities.

N (4). Following client approval, field test the most promising
N methodologies. The tests should include carry:ing out all
relevant surveys and analyses of resulrnid, Make

recommendations on future demand estimation for (a).
support organizations, (b) M&E activities. Results should
also w1nclude proposed changes in “"standard" benefir
measures used Ln applying subprcject eligibility criteria.

(5). Carry out revised tests using best methodology Zrom earlier
steps, and define detailed recommendations 1ncluding
sampling fractions, interview formats, timing and fraquency
of surveys, and systems for data analysis, dertailed
training materials for use by S0Os, Fund, or M&z starff for
future application of the methodology.

5.24 Staffing. The study would require an economLst, water supply and
sanitation engineer and survey specialist. Staff details, time and budget

reguirements are provided 1n Table 5.2.



Tabia 5 2 statfing el (oat 12 wn-.h_u-__‘r)manl “lady
Intematiaal Locat Lowal Survey Freld Survey Totals
Actwvity Economist Eccromist Engineer Speciatist Statf

1 0.25 1

2 0.5 2 1 4

3 1 2 2 4

4 1 3 3 10

5 1 3 2 4 40.75
Toral mm 3.73 1 8 Q0.7
Fees @ USS/mm 15,000 1,500 1,000 1,000 X0
Fees  USS 56,250 0,500 Q 8,000 3,600 84,350
Intn' L Travel-trips 4
@ Ticket oout 3,000
Intn'l Travel, Cost USS 12,000 12,000
Local Subsistence, ‘
at (Us$/day) 15 10 10 10 5
"days Q0 9 160 285
Local subsist, travel USS 11,250 90 0 1an 2,430 16,271
Vehicle Expense (arbitrary for the moment) 6,000
Office, reports, etc (ambitrary for the moment) 6,000
Subtotal , 124,621
Contingency o 1T 12,42
Total (USS) ' 137,033
5. Study on Policies to Promote Private Provision of Rural Water Supply and

Sanitation Servace (USS 0.07 million)

5.25 A basic objectr 2 of the RWSSP 1s to develop provision Of WSS
services to the lowest level of government possible, and preferably to the
private scctor where feasible. This requires review of the effrcirency of
ex1sting private and public practices. Improvements may require changing

unsatisfactory past practices, and possibly developing new programs to nandle
1ssues not previously dealt with.

5.26 Study Objectives. The main objectives of the study are:

(a) to ident _y policy constraints to efficient service
delaivery by the private sector; and
|

(b) 'to recommend measures to improve efficiency of private
supply of WSS services.

1
i

5.27 Methodology. The study would focus on the tollowing:
1. Review literature on rural water supply and sanitation

1service delivery and roles of government and private

'sector.
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Identify policy ronstraipts to efficient: privata aupply
A nun-ilncluslve fist would Lnclude:

(4) HMGN rceagutacory polaicices regarding mported and local
production Of sector 1nputs (pumps, plLpes, 2tc.).

(b) subsidy by HMGN or INGO3 of supplics of spares or
other 1nputs (HMGN product.on, making subsidized spares
available 1n some cases 1nvolves administrative hurdles co
securing access, but siumultaneously reduces private
incentives to stock spares, resulting 1n poor services).

(c) as a subset of (b), HMGN subsidization of supply of
technical staff through the DWSS (which tends to reduce tne
incentives for potential demanders to engage staff on the
market, or for technical personnel to offer their services,
especlally 1n more remote areas)

(d) ignorance by private traders or manufacturers of
demands for sector goods or services. While this is not in
the first instance a policy constraint, HMGN may be able to
help overcoming this constraint through policies on design
standards, publicity to relevant enterprises, or possibly
temporary pump-priming subsidies.

(e) lack of demand because of i1gnorance of potential
users, Lmplying need for approprirate educational rnputs at
local levels, and

(£) ignorance by manufacturers of possible improvements
(again, not a policy constraint, but an area possibly
requirring additional HMGN R&D or industrial extension work.
This study would be related to studies on 1mproved

technologies) .

Intecrview relevant market particLpants (traders,
manufacturers, technical professionals, coops (which are
involved 1n subsidized distribution of some spares), HMGN
officrals, NGOs, WUC members) to assess the rncidence of
rdentified Lnefficiencies. Assess the extent to which
inefficirencies are general, or vary geograph:ically.

Recommend policy improvements t£o ensure that private sector
makes more constructive contribution to delivery oOfF
services. Recommendations may Lnclude:

(a) specific policy recommendat:ions

(b) types and levels of actions required (e.g., 1n
training or extension work), and/or

(c) additional feasibility work to be carried out by
other studies on specific 1tems.



5.28 Staffing. Core skills requirod aro an cconomist, watoevr supply and
ganitution enginecer and survey spuciallst. Stafr detalls, tune dand budgec

requiremuents are provided 1n Taible 5.3.

Table 5.3: Marpowr ad Cost Estiaate for Study an Policies w Pramote Private
Provisicn of Rual Water Sypply and Saitatian Service

International Local Local Survey Fileld Survey  Totals
Activity Econamist Economist Engineer Speclalist Starf
1 0.1 0.5
283 1 2 1
4 0.5 1 1 0 0

Total mm 1.6 3.5 2 0 0 71
Fees @ USS/mm 15,000 1,500 1,000 1,000 20
Fees — UsS 2,000 5,250 2,000 0 31,250
Intn'L Travel - trips 2
@ Ticket Cost 3,000
Inth' L Travel Cost, USS 6,000 6,000
Local Suosistence, travel
at (UsS/cay) 125 10 10 10 5
" days ¢S 2 %
Local subsist, travel USS 5,625 315 360 0 0 6,30
Venicle Expense (arpitrary for the moment) 1,000
Otfice, reports ecc. (arbitrary for the: moment) 3,000
SLototal 47,530
Contingency a 1174 4,735
Total (USS) 52,305
6. Special Sector Monitoring Study (US$S 0.23 million)
5.29 The study would i1nclude funding for special sector monitoring
activities which would be munaged by NPC. It would monitor and evaluate SO
implementation performance and project impact. Specific studies would be

carried out during the entire Project period to generate iwnformat:on on
successes and failures to provide information to define future policies and

Lnvestment decisions.

7. Preparation of a Follow-up Project (US$ 0.31 million)

5.30 A preparacron package to develop further follow-up programs
lncorporating lessons learnt and experience gairned from the present community-
based approach.

YA
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VI. SUPPORT ORGANIZATIONS AND SERVICE AGENCIES

A. Institutional Partners of the RWSS Fund

6.1 This chapter reviews a sample of organizations currently engaged
Ln RWSS and/or related activities to assess their capacity to undertake RWSS
sub-projects. The institutional partners of the RWSS Fund have been defined
according to three categories: Support Organizations (SOs), Service Agencies
(SAas) and those organizations that combine aspects of both Support
Organization and Service Agencies (SO/SAs).

6.2 Support Organizations (SOs). SOs are organLzations that would
assist beneficiary communities to take a leading role 1n the decision making
process concerning the rdentification, design, implementation and marntenance
and operation of their water supply and sanitation scheme. They include local
governments, nongovernmentnal organizations and community-based organirzations.
$0s would meet established eligibility criteria (see chapter IX) before they
qualify as SOs for the RWSSP.

6.3 Service Agenc:ies (SAs). SAs comprilse institutions that provide
specialized services to strengthen the capacity of S0s and communities to
implement sub-projects. These functions include training, the development and
supply of software materrals, monitoring, evaluation, technical assistance,
and the supply of hardware materials. SAs would also provide technical
services directly to the Fund 1n aresas such as communicacions, material
production, research and development, monitoring and evaluation and conducting
special studies and impact assessments.

6.4 Support Organizacions/Service Agencies (SO/SAas). A few
Qorganizations combine aspects of SO and SA, working jointly 1n partnership
with the communities and at the same time offer technical services to other
agenclies.

B. Support Organizations

6.5 Nongovernmental organizations (NGOs) representing nat:ional,
regronal and local, c¢ommunity-based organizat:ions (CBOs) and village
development committees (VDC3) were assessed on their approach to service
delivery, organizational structure and management, sustainability, starring,
and i1nstitutional capac:ty to 1mplement RWSS sub-projects (see Annex & for
details).

1. Nongovernmental Organizations

6.6 There are 3 groups of NGOs that have the potential to function as
S0s. These are the national NGOs, regional NGOs and local NGOs. Theirr nature
and implementation capacity are highly variable (Table 6.1). A large majority
of NGOs are welfare oriented, their main purpose being to "serve the community
and the underpr:irvileged”. The emphasis on full service delivery has

encouraged a beneficiary-benefactor relationship. This type of relaticonship
has not fostered the growth of community capacity for self reliantc

developmenc.
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6.7 Modat NGOs are typically managed by a volunteer exscutive inard
gunalbat g of 7 L1 meher o cach with a dssignatad posillon. lhe esevul lve
Board often consists of tha communicy elice. The Board member s dre

rogponuLble for negoe rat L with runding agenclas and SuUpCrVLISLng
implementation. When a proposal is funded Board members ofcen funccion as
pard staff of their NGOs except in the case of national NGOs. Many NGO
members are politically motivated and enjoy considerable influence withwin
thaelr own community. [t 14 Quite compon for one tidividual to be a maember ac

two or three NGOs.

6.8 National NGOs. National NGOs are organizations that have
chapters in all discricts. They generallvy have a well 1nstitutionalized
tanagamernit structure, are 9 .2n bureaucracic and allow little autonomy for
their districc chapters. A= a result projects are often targec-orientead.
Their major strength 1s the avairlability of sector specific expertise and a
well established network.

6.9 The Nepal Red Cross Society (NRCS) with chapters in all 75
districts 1s the leading national NGO in the water sector with 10 years of
experience. With 1ts present staffing it has che capacity to rwmplemenc 20
schemes per year on average. Many chapters of NRCS have implemented over 100
water supply schemes. They have the advantage of being able to tap the
resources of their parent organizations.

6.10 Regional NGOs. Regional NGOs are organizations that operate in
multiple districts either from the center or rrom district headquarcers
through fielding of supervisory and fireld staff. A few larger regironal NGOs
consist of professionally qualified Boasd members in contrast to local NGOs.

A major advantage of these groups 1s ' ::r ability to appropriate skilled
professionals on demand, and to serve as a bridge between the RWSSP and
grassroots organizations. Their implementation capacity at present ranges

from 8-10 community-based schemes.

6.11 Local NGOs. Lc..l NGOs are organizationg that work Ln only one
district. They are active and effective 1n mobilizing community resources to
undertake a wide range of development activitles. One institutional weakness
of the majority of local NGOs 1s most of therr staff are volunteers.
Nonetheless, 1t Ls the smaller local NGOs that are able to ralse resources and
mobirlize the community for collective work. They are flexible in adapting to
local conditions, enjoy good rapport with the community and can render micro-
assistance. In addition they are aple to mob:ilize voluntary work from cheLr
members as and when neaded. A few larger local NGOs have the abirlity vo focus
1n oné area with a long term perspective. This has been attributed to support
from external organizations and leadership within the NGO.

6.12 Most local NGOs do not seem to have specific criteria for
selection of projects. Decisions relating to selection of projects ara likely
to be made on the basis of personal knowledge or representation from speciLfLc
Board mempers. Smallar local NGOs do not have good book keeping practices
which are required for larger projects although they keep records of financial
resources mobilized 1nternally such as membership fees, and proceeds rfrom
charity and cultural activities.
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Table 6.1: Qualitat 'L_\:'e-f\:,‘s_e_i:i@_e_g}_:__o f S0s
Organizatian Type Program Sustanubility Manugement Cpucity
Accountability mplement
1. Nepal Red National | * some degree * mderate level * nadequate * well
Cross of canmnity oT commnity ME instituniona by
Society need based participation. * centralized zed.
(NRCS) programs. * 1nadequate fud decision * wider
* adequate for OBM and cost making ocoverage of
techmcal recovery * adequately services.
manpower * women' s defined jcb A anplement
nvolvement (ow. description. 20 scnemes per
year an
average
2. Rno Clb Local * moderate * some comman1ty * mstly * not well
technical participation. wolunteer staff nstitutianall
capacity zed
3. Narayangarh | Local * moderate * some fuds for * deTined job * mstly part
Youth Club techmeal C8M. descriptian. time starf
capacity
4 Diyalo Local * moderate * mderate gegree mostly
Paruar techmcal ot wamen's wolunteer start * covers nly
capacity nvolvenent. accessible
areas within
the district
5. NFESC Regional | * commumity = mderate level * defined oo " well
need based. or community description. estanlished
* moderate participation * weak nstitution
technmical * use l1teracy as mnitorirg * gperates 1n
capacity. entry point. system a nutper of
* some funds for districts.
CRH * uplemented
* wamen's 18 water
participation low. supply schemes
so far
6. Tamakosy Local * communty * high degree of * weak * WOrking 1n
Seva Samity need based camun Ty monitoring ane district
(TSS) * adequate participation. system TOr e1gnT
technical and * some funds for * deTined joD years
management CBM description. * 1mplementea
capant L1Ty. * women's 30 water
participatian low supply
schemes .
7 Sam) Saa Local * commun 1ty * able to raise * aak * mplamented
Samuha need based. CBM tunds when mon1toring 2-3 water
(sSS) * mderate required. sysTem. supply schemes
technical
capacity.
VI-3




Organization Tvina Progron whtanahi gty Mew v et vaaciny
Accoataiuity tiplamnt
8. NHCS/ Local " oderate = ale to molice  nadegudte © experience
District techmical commn1ty MRE. n
Chaprer canacIty resources, 1mlenenting
* high cammnity 46 schemes
participatian per year
9 s Local * strong * high degree of * adequate * Limted
camiLiity need | cammanity inTormal cpEcity o
based. participation. monttoring 1mplement
* weak * able to raise System water supply
tecnical fuds for CEM when * participatory schemes.
cHpacIty required. decision * probably can
* same degree of mak 1 Tmplement 1-2
wamen' s schees per
participation year.
* high degree of * mstly
comLNIty informal
o-nership and organizations
nvolvement.
10, vDdCs Local * commnTy * some commmTy * Jnadeqate * (1mited
neeas based. participation. MRE. capacity o
* tack * lack GBM fund. * low starf 1mplement
tednical ad * loJ women's motivation. schemes.
menagement volvement. * joo * Probably can
capab1 ity descriptiaon not hardle 1-2
. detined. schemes per
* Llow year.
management
capacity
Source: Consultant's Assessment.

Water supply projects undert..en by local NGOs have been small
due to financial limitations and weak managerial capabilities.
1 staff. However, they have demon
on contract or tap techn cal ass:
rm

actor tor developing the linkages between an NGO and
Yy local NGOs utilize DWSO technical personnel to des
Yy systems through non-official channels. The technicians are
for a specific assignment and are paid a fee for their services.
have the capacity to rmplement 3-6 community-based schemes.

recruirted
Local NGOs

2. Community Based Organizations

s wnformal organrzations and their members are

6.14 CBOs are genera’
There are three types of CBOs:

themselves beneficiaries of
indigenous, gelf help and exvernally rformed (see Annex 5§
performance and capacity of a CBO for service delivery

a21r activities.
for CXE'.‘CdL"‘) iae
depends on how

T

........ ive Lt i1s Of the COmMmMUNLTY s ~
acive Lt 1s € Community. Lnaigenocus and sel nelp

representa
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cantars of community interaction and the focal point of deciaion wmaking,
mudiation and control. Unlike externally tormed CUBOs they dare able co
mobilize financial and human resources, and are willing to undertake attendant
obligations to the project. Capacity within CB50s 15 lacking i1n rfrnanciral
management systems. For activities limited within the beneficirary community
o} -~ F 41 "d

ot

the inform accounting system .15 perceived as appropriate and sufficient to
ensure financial transparency.
6.15 There 1s a growing trend among CBOs within a locality to form an

association with a more formal structure to 1mprove services to thelr members.
The association 1s managed by a committee made up of represenctatives oOfF
different CBOs. C€BO associrations show considerable potential to function a&as
SOs as they would be able to utilize resources more efficiently than
individual CBOs. Individual CBOs have the capacity to rmplement one drinking
water scheme.

3. Village Development Committees

6.16 Village Development Committees (VDCs) lack development
orientation, have little track record and have less capacity than other SOs.
Personnel management are often poor and staff incentive 1s 1nadequate. At
present VDCs have minimal human and budgetary resources with which to carry
Qut RWSS activities. There 1s also the danger that the genuine desire of many
VDC members to carry out development work could be mingled with political
considerations.

q. Manpower Assessment of SOs

6.17 Detailed manpower assessment were carried out for a sample of 7
NGOs, 5 C80s and 1 VDC to assess their capacity to rmplement RWSS subprojects
(Tables 6.2-6.3). With the exception of the CBOs and VDCs all the NGOs have
at least a community development worker or a HSE personnel on staff. Most
local NGOs generally do not have technical staff such as engineers/overseers
except for the more experienced organizations. Most local NGOs operate with
a amall core staff usually a coordinator and 1 nr 2 support srtaff. They
generally do not have staff with specralized skills. Exceptions to this ars
a few larger and more experienced NGOs who employ a project coordinator or
specralist staff 1n health/community development. Larger NGOs have a faw
technicians on staff.

6.18 Community activities undertaken by different SOs vary Ln Latensity
and duration ranging from 2-6 weeks. Activities .nclude needs assessment,
community organirzation and UC formation. Those organizations thact seek to
encourage broader participation of the community tend t£O Lnvest more time.
The S0s reviewed use water as the entry point r[rom which otner activicies
develop.

5.19 The majority of SOs are judged to be weak 1n nygiene and
sanitacion education (HSE). Person days spent 1n HSE and related accivic:ies
range from 1-4 weeks per scheme. HSE and related activities are not well

integrated with water supplies.
N

6.20 Most SOs reviewed complete construction in one season wnich take
2-6 months per scheme depending upon scheme size and type. Smaller local NGOs
do not provide VMW training and do not as a rule have a sanitation component
to complement water supplies.
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Table 6.3: Assessmert of RWSS Relared Activities Unviertaken Ly Us

ISN. ) ACtIVITTey (NRCS | NFESC ] TSS ] 588 | MYC [DDALO IRHIN ! B0 ! Wb
P ‘

T Hills | i

! ' 0 1® | ] & M Mmom Mmoo M
o |

i i idays/ | cays/ | days/| days/| days/| days/| deys/| cays/| days/|
, i jschem | schem | schem] schem{ schem] schem! schem| schem schem!
b i i i i ; i | i i i
i

1A Jcommity Mobilizatien | 01 2 ! 0 22, 38! 4, 2| ! 30,
i1 Needs assessment i i i l i | ! : | l
{1 W rormation L T S A
1 I 1 1 1 ] 1 1 ] 1 1 1
1 1 I t 1 ] I 1 [} i | i
1B INFE N -{ 1W0! 180} 1! 18] - -
1 [} i 1 I [} 1 ] ] [} 1 I
1 ] ] 1 1 ' 1 ] | 1 ! I
IC lhealtvhygene uvey | - - L 61 -0 7y B -l -1 -
i i i t 1 t i i ] ] ! ]
I [} I 1 1 1 1 1 1 1 i 1
D !survey & Design LAl s b sy 7 9 30l 7L 7
[} [} ) 1 i 1 1 ( | 1 t 1
[} ] ] i I | ] ] | I 1 i
e nse B I T N
I 1 1 1 1 1 1 i i 1 1 ]
I | | | | | 1 | | I i I
IF juater Sypply { 1) 6 | 150} 1! 18! 18! 18! w0! 120!
i1 Canstructian i i i | i i ! I i i
[} ] 1 1 I 1 1 1 ] [} I [}
1 ] ] ] 1 1 1 1 b 1 ] i
6 [Santation g i i { i i ! l i i
! | Latrine aonstruction | 7! ! ! ! ! ' ; i |

Source. Different Sources.
N.B. Numbers within parenthesis denote average number of schemes

implemented per year.

C. Service Agenc:ies

6.21 Service agencies (SAs) reviewed include government, private, and
nongovernmental organizations. The 5As are broadly categorized Lnto 4 areas:
training, monitoring and evaluation, material development and suppliers and
manufacturers (Table &.4).
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able 6.4: Qualiialive Aszessmant of <A«
Organizatian Type Program Sustamab iy Management Cpactty o
AccontabiLity 1P Lament
1 CHRDU/DWSS HG/training * Inasequate " n transitian * Inasaguate * tratned only
tecnical * lack resources Incantives. WSO start
capabils * unclear job * 1t property
Jescription ot Netitutiaalzag,
STart. has potential to
serve as training
\ resaurce to X3s 1n
ruture
2 oo HG/mater1al * Jnaceguate * lack rewources * Inasaguate * foous on
development, technical Incentives. wrative medicine.
training capacITy * staff not * nas only ane nSE
motivated trainer
* HSE methcas
dicactic
3. WSO HG/ME, * adequate * lack * 1nadequate = staff skills ama
training. tecmnical partl. . Tary ncentives orientation
cpac1ty approcu™ss o * start not well nappropriate o
* projects Mot mplement RWSS motivated comuN 1ty based
need based development 4SS
4 SAP/Nepal INGO/traning * xdeqate * well * strong management * several years of
menpower nstitutionalized. capap L1ty experience 1n NGO
* supports local * adequately * well defined joo strengthening.
Vs on long term funded aescriptien.
partnership * strong 10 MRE
5. RDC/UMN INGD/training * pdeqate * Strong * Sufficient starf * nurper of years
technica and nst1utianal mtivation of experience 1n
menagerial base. * well deTined joo traNing support
capaot ity * Adequate description. s In drinking
resources. water
6. MIRC Private/ * anpeqate * lack resources. * adequate statf * fFive years of
traiming ad techmcal mtivation. experienca in
research. manpower * managament traiming Aaplic
capap1 ity sound. ang NGO sectors 1n
mEnagement,

leacersmio ana

project ptamning
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Oryanzatun Ty|w Pryage=un Otaman bty Moy penent Uity G
Accantability MpLlamnt
7 RCPMC NGO/materiat * has technical * donor depenckent * well documnented  Tew years
development. staff of 7. Tor resources. intormation on Aperience 0
* O resaurces health. materials
nadequate development 1n
heulth, VHY
training material.
8 NGO forum NGO/training. * has * Seeking donor ~ 1nadecpate * Tew yedars oT
professional support. menagement base experience 1n
starf of 6. * OWN resources training an NGO
mt sutficient Capacity ouilaing
9 Wamn HG/training * adequate * 0N resources * staff not well * axperience in
Trawning techmcal staff not sufficient motivated leaoership, skill
Center and menagement
training
10. Women NGO/ tratning. * projects need * 0N resources * adequate starf * Experience In
Asareness based rot sufficient motivatian laadersntp ad
Center Nepal * weli—defined job shill oraiming
JenucrIption nural wonen
11 eNHo NGO/training. * sufficient * financial * adequately ~ Experience 1n
menagertal sypport fram motivated statf. proviaing
capadility. DISVI. * well-defined jcb tecnical ad
description. TENagEMeNT  SLEPort
o G0
12. CEMAT private * deqate * sufficient own * adequate staff * Lorking
ansul ting technical starf resources mTivation and A IencE 3T Tor:
tim/ * financially pEymENTS. then 10 years 1n
ergineering. strag and self- * clearast engineering,
reliant techmical tasks and | deagn ol ME or
responsibiliCies. water wugeply
projects
13. I NGO/ traming * small tednical | * own resources « ytarf motivated T e perience 1n
starf not sutficient training WSST
1% IFCD NGO/training, * has * Own resaurces = starf motivated * axperlence In
material dev. professianal not suTficient Jevelooing
staff of S materials an NFE
15. HURDEC Pvt/training * adequate T oWn resadrces ¥ attractive * ezperlence n
tecnical mot sutficient mncentives. TaNaJMENT
capacity * motivated starf training
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16. WIF INGO/material * adeq ite * has own * atrtractive * axperience 1n
Tedmnical resources ncentives maxing video tilms
CpacITY In « statt well e g Peviltn and
develgment ot vatad RVIYRISNT
oML 1t Tuns
17 boc Local govt/MEE * projects not O MENOU CeS *50aTt ot well *nomitor 0
need based not sufticient motivated nNdcy projects.
= remperation low * o not provide
services 1o
nongov ermmental
ad private
O N Lat 1o,
18. DEO HG/materal, * projects target | * insufficient *« poor * proauces NFE
traning. oriented. resources remuneration. meterials, ad
* statf rot well trains NFE
motvated rac1litators
19  Nepothene | Pvt/hardare * adeqate * financially * adequate * Severa( years ot
supplier menufacturing sourd distmibution experience 1n
capac1ty of 300~ network. manutacturing and
40 metric tons. supplying pipes.
= gelvers orders
wprto 10 tans
(truck toad)
20.Panchakarya | Pvt/hardeare * adequate * finencially * adeqate * Several sears of
supplier manufacturing saurd. distmbution aparience in
capacity of 300 network. menutacturing and
to 40 metric * well-defined jco supplying pipes.
Tons responsibilities
« delwvers orders
- wp to 10
tons(truck load)

Source. Consultant's Assessment.
1. Training Institutions
8.22

LnstiLtucions.
training Lnstitutions (Tables 6.5-6.9).

Training LS of.i. red through government line agencies, bilatsral
and multrlateral donors, nat:onal and rnternational NGOs and private tra.ning

Detailed manpower assessments were2 made on a
Scme training organizations conduct

sample or

training only on hardware such as plumbing, ferrocement tank consctruct:on and

Q&M,

while others

management trairning.

offer services to the RWSSP 1s limited,
and bureaucrat.c

staff

government starf.

on NFE,

HSE,

orocedures
They generilly do not render training serv.ces to NGOs.

leadership buirlding,
The capacity of government training
both by the regular workload of tneir
incentrves

1nvolved

providing

and

financial and

Lnsc.itut.ons t©o

ror



- '

Table 6.5: Manpowur Assossmont ot Training SA.
ISN | SAs | Type H Software H Haroare | Aam Support !
1 ] 1 1
1 1 1 1
v i | Managenent Trawng | | ] [0S (S MU, [SuportiTotal
o : .' T
. ! 'Prog. [HRD !Acct.|MRE [NFE !HSE !Eng |SOS |Tecn | ' ' !
1
1
(VIGRU - HG i P i i R - 13 8! My
1 1 ] 1 1 I ] ] 1 t 1 1 1 I ] 1
I 1 i ] ] I 1 ] 1 i i 1 1 [} 1 1
| 2 |5aP-epal | NGO RIS R X
) t ] ] ] [} i i 1 1 1 1 1 1 { i
] 1 1 1 1 1 i I 1 1 ] i 1 1 i I
P3MRC ferwate |20 20 1 1 b b p 04T
I ] 1 1 1 1 i ] ] I 1 1 i 1 1 [
] [} ] ] 1 I i 1 ] 1 1 ] 1 i ] 1
y 4 |NGO-Forum{NGD R T T | A
[} [} 1 ] ] i ] [l 1 [} [} [} [} 1 1 ]
1 ] 1 1 ] ] 1 1 1 1 1 ] ] 1 1 1
|5 JHAC (NGO I ‘ d P ; g : S I 2
1 i i 1 ] 1 1 [] 1 1 1 1 ] ) i 1
1 1 ] i ] 1 ] i I 1 ] 1 i [} { 1
1 6 WTC i o2y 2 1y P i P2 1) 1B 24y
P : N
RAE TR T A
1 i 1 ] 1 I ] 1 1 [} | I ] ] } |
] 1 1 i ] 1 ) i 1 1 1 [} 1 1 1 [l
| 8 [IFCD NGO Vo3 | T i i i 1) 27 7
P : T R N
1 |
19l G bbb bersel o r 0 b2 sty
I i 1 ] 1 1 1 1 1 ] 1 1 1 I 1 ]
1 ] 1 i ] I ] t ] 1 i 1 I I ) 1
| 10{HURDEC  |Private rgoto2 ' ! ! ! ! ' ! 11 21 16
P : S T T
1
v ] i i { ! { i i i i { ' ! |
* NFE facilitators recruited for 6 months
Source: Different Sources.
6.23 Training services offered by INGOs and private training

institutions are better able to expand their training capacity to meet demand.
Most private training institutions are able to organize specialized courses
to meet the needs of a particular client.

6.24 Birlateral and multilateral donors, on the other hand, are more
flexible and would be able to expand their training to include tecnnical stcatff
working with SOs.

2. Institutions for Material Development

5.25 There are only a handful of organ:zations that are capable of
producing particirpatory materials to support RWSS related activit:es. The
Health Education Section of the MOH 1s responsible for producing healch
aducation materials. The section has not been able to recrulit personnel with
creative abrlities to produce 1nnovative work.
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Table —l;(- RWSS Rolatoad Activittas Of Tiaining SAs

SN, ! Actvities | CHRDU}) SAP-NEPA] MTRC | NGO-FORU}  WAC |  WTC |  SKILL ' IFCD | OO | HURDEC!
P i

| H 1# of \Trg/I# of | Trg/1# of | Trg/ |4 of | Trg/ |4 of |Tray |# ot |Trg/|# ot | Trg/ !4 ot Trg/ !4 oriTry/'# or | Try/ |
. idaysiyr Gdaysle uysiyr diysiyr dvelyr Jdnoiyr fdwmaive janeie lansivr fanldyr |
o S
|

A | SOFTUARE e e e e
{ 1V iManagement traiming ;35 260 S| 21, 4} 80 61 35 512 5 H 1 ! : ! [l PA !
] 1 ] 1 ) 1 ] ] ] ] ) ] 1 1 ] 1 i 1 1 ] ] 1 1
i I I | { i I ! [ | ¢ { i { 1 1 i ] 1 I H i 1
D2 llemersp/saill ] 1 1A SE@LWL 7L 1D SISy el s b b n
1 1 1 ] i ] I 1 ] 1 i 1 ' ] 1 1 I I i 1 1 1 1
[} ] 1 ] ] ] I 1 1 1 i ] I ] ] i I i ] i i 1 |
D3 {Rescurce A L
1 mbhizatian e e e T T e e A A
] i 1 1 ] [ ] 1 ] ] ] 1 1 I 1 ] 1 ] 1 ] 1 1 1
i 1 1 1 | ] ] 1 ] 1 ] ] [ 1 1 1 1 i i 1 I i |
L S T T T T T T S T T S S Y S B S
1 1 1 1 | 1 1 ( ! 1 t { i t t t t ! H ] 1 1 1
’ 1 1 1 | 1 ( 1 1 ] i 1 i i ] 1 i 3 1 [l ' [} 1
i 5 INFE facilytator e O T T T O A [ B R
L] [l ] 1 [} ] 1 ) ) 1 1 1 1 1 I 1 [l [l I I I I [}
] | 1 1 I ] 1 1 1 1 ] t 1 i 1 1 ] 1 | ] i ] ]
o nse R
' 1 ] 1 | 1 I 1 i i | 1 1 ] ] 1 1 I i i i i
i 1 1 ] 1 | 1 1 [ I i ] 1 1 1 ] 1 1 i I i 1 1
{ 73U traning O A T e e S
] 1 1] 1 1 1 i ] 1 ] ] { 1 1 i ] 1 1 1 1 1 ' i
1 1 I ] 1 ] i | 1 | 1 1 i 1 1 i i 1 1 1 [l ] [
B jwuE e e
1 ussT R N
12 Samtation Technictan; 0 0 [ 0 0 0 b L e 1
R R O T A
L T T T s A A
|5 lothers T
1 ] 1 ] ) 1 1 ] I 1 ] 1 1 1 1 1 1 i I I 1 1 [}
1 1 1 1 i 1 I ] ] i | 1 1 1 1 1 I [} ] | H 1 i
Source: DiLfferent Sources.

6.26 Three potential .ungovernmental SAs for materials development were

reviewed (Table 6.7). These organizacions develop health and NFE macerials

for new literates. A few also train government and nongovernmental
organizations on primary health care. All three corganirzations have qualified
staff and have the potential to develop materials for RWSS related act:ivitlLes,

pbut would need guidance with content and presentat.on.

3. SAs for Monitoring and Evaluation

6.27 The organizations 1nvolved 1n these services 1nclude praivate
consulting firms, NGOs and INGOs. There are many qualified private firms chac
are able to carry out formal evaluations of projects and to conduct special

studies. Many wculd also be able to provide technical personnel to assist SOs

to design and construct water supply schemes.

6.28 Si1x SAs representing Jgoe«s.-rament, nongovernment and oprivate
institutions were reviewed for research and development and M&E services
(Table 6.8). Government line agencies are primar:ly involved in conducting
M&E of their own programs and generally do not render serwvices to NGOs, C30s

UCs and VDCs.
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Suppliers of Hardware Materials

4.

Private manufacturing firms are able to complement government

29
service delivery systems.

standards but

o ISI

+-
-

Most manufacturers conform

fictings

handpumps and

there 13 wide variety in the type and quality of

avallable 1n the market.

Pipes are generally .n the market but the SOs would

have to place orders with sufficient lead time to have materials available 1n

time for construction.
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6.30 Two potential suppliers were reviewed for the study (Table (.9)
Suppliarys gencrally roquire 25%-405 down payment upon plaCemenl of ordeds.
However, no down payment 1s required for well reputed i1nstitutions. In such
cases full payment 1s made upon delivery of goods. The analysis or SAs
providing hardware components indicates that there 1s sufficient capacity in
Nepal to meet the requirements of the RWSS Project for pipes and handpumps.
The one area 1n which Nepalese producers are weak 15 1n fittings, the bulk orf
which continue to be imported from India.

Table 6.9: Manpower Assessment of Suppliers

1N} SAs | Type ! SOFTWARE ' ALt I SUPPORT STAFF | Total|
Lo i ‘ i

I ' Level |Cam/|NFE |HSE |MRE |Eng |OS |S0S |Aamin. |Support| '
Co | ev i 101 (Techiengr. | b
\

\

i 1 |Nepothene |Pvt/hardwar: | 6] Yot sy8b ) 2o 4t 93
i ippes, fittings ¢ L 0 L 0 i i !
Lo : I A
! 2 |Panchkanya |Pvt/hardwar: Lo amgr2! st 50! m
1 [} ] I I [} ] I [} ] 1 [}
1 I ' 1 ] I 1 1 | | | 1

ip1pes, fittings

Source. Different Sources.

D. Support Organization/Service Agenices

6.31 A number of experienced support organizations have begun to share
therr expertise by offering training and technical services to other SOs,
brlateral, multilateral, INGOs and HMG, thus serving the role of service
agencies (Table 6.10). As a group, SO/SAs represent a fairly strong set of
institutions. Although the number of SO/SAs 1s not as large as the numper of
SOs or SAs, when taken 1individually they have substantial capacity to

wmplemant water supply and sanitation projects.

Table 6.10: Qualitative Assessment of SO/SAs

Crgnizatian Type Program Sustanabilit Management CapaciTy
Accauntapility umplement

1. Save the + INGD/ * adequate * same funds for * staff * Twelve years

Ch1ldren/USA com.dev tecntcal and CBM motivation axperience in
managerial * women's hign commn 1 ty
SUPPOrT. mvolvement high ~ aoequate MRE development.
* communty * well aeTined * Phased out
needs based. Joo from vater
* NFE as entry cescription. supply.
pont. * Empnasis 1n

NFE.
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Organizatian Type Fragram Sustainab Lty Mainagauent Capacity to
Accountability mplemant
2. Redd INGD/ * sufficient * mxderate * high staff * Cperates 1n
Bama/Save the | com.dev. managerial and | community motivation. 5 VDCs.
Children technical participacian * sufficient * tocus n
(Norwery) support. * some funds ror ME health
QM. * clear jab educatian, NFE
* women's description. & ncome
1molvement to generation
some extent.
3. lutheran INGO/ * comumty * commN1Ty * mprivated * mplemented
World Service com.dev. | needs based. participation. staff. &0 water
* strong * fuds for OBM * adequate jab supply schemes
technical * Jomen' s description. n the west
capability to participation not « effective ard md-west
udertake S0 strong. ME regions over
water supply Tive years
project. period.
* NFE and
water supply
as entry
points.
T aphasis in
hygiene ad
sanitation
4. USC/Canada INGO/ * commnity * comnity * adequate * Sixteen
com dev. needs based. participation. ranagement years
* tecrnical * relatively smll | * mtivated axperience 1n
ard management | INGO. staff. health, water
SUpport to supply and
NGOs and NFE.
camanity on * _pports 56
lang term waler supply
basis. schemes
* SUporT anaally
wdter supply
and NFE.
5. HELVETAS LN/ * cammun Ty * strong comuity | * strong MEE. * Severiteen
cuWss based water participatian. * hignly years
supply * s5trong women trained ad experience 1n
¥ strang 1mvolvement motivated Cuss.
tecntcal and program. starf. * 1mplemented
sotthvare * ane of the * well defined 104 water
suport in the | largest INGOs 1n Jobs. supply schemes
sector. the sector. N westerm
* strang development
training region.
companent. * inmitiating
iovative
SRWSS 1n the
regian
VI-15
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Accountabi Lty nplenent

6. FINNIDA 8- * adeguate * adeqate * wall = several
lateral/ | techmical resources of 1ts motivated years
RWSS staff own. starr axperience 1n

*  strong MEE the westemn
fagiun.
* strong 10
providing
technmical
SErvIces.

7. 1IDS NGO/ * same degree * well established | * nOT very * twelve years
action of camunity nstiwunian. motivated experience 1n
research | need based * can gererate starf. actian

* adequate resaurces. research 1n
professianal * commnity Literacy,
manpower 1n fob1lization ncome
commn1ty generation,
development, hygiene and
sanitacion.

8. WNICEF MLt~ * sufficient * sufficient * staff well * over X0
Lateral/ techmcal resources motivated years
CWss czpac1ty experience.

* one of the
largest doror
assistance n
the sector

9. NEWAH NGO/ * adequate * funds for C8M * staff * vater
water techmical ad collected motivated. focused NGO.
supplies | manageral * well defined * experience

capacity ]QO Gescription n providing
techmcal and
managerial
Support 10
NGOs
plementing
RWSS

10. SAPPROS N30/ com * camLnity * wame furds tor * start * Two years n

dev. need based. CRM. motivated. operation
* adequate * Yamen' s * defined Job * operates n
techmcal ad participatian low, descriprion. a nurber of
management districts 1n
capability. e WestT.
* Jmplemented
, 14 schemes so
far.
* potential
for
repLicbitity.
Source. Consultant's assessment.
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6.32 Although wmout  [INGOy are working 1n partnership with local
organizaticns, only a few of them have 1incorporated water supply and
sanitation 1nto their programs. A number of NGOs who work directly in
communities have begun to provide services to other organizations. They have
the capacity to implement community-based schemes themselves and have adequace
tachnical manpower and capacity to monitor and evaluate sub-projects on behalre
of the Fund.

6.33 Detailed manpower assessments were carrlied out on a sample of 5
SO/SAs 1ncluding government, nongovernment (national and international) and
bilaterals. Four of the $S0O/SAs reviewed are directly 1involved 1n

Lmplementation of water supply services, while one 1s more rnvolved in action
research activities which aim at creating awareness among rural people of che
need for self-help development (Tables 6.11- 6.12). SO/SAs rnvolved in RWSS
typically have specialized staff in community development, HSE and engineering
and are able to provide training for therr field staff and to other SOs as
well. None of the SO/SAs reviewed have used NFE in their programs. Of the
SO/SAs reviewed HELVETAS which has a more intensive program £o enhance women's
participation spend longer time 1n assessing needs and organizing the
community. Compared to the S0s reviewed SO/SAs giLve more emphasis to the
software component, and HSE in particular, 1s more integrated with watar

supplies.

Table 6.11: Manpower Assessment of RWSS Related S0/SAs

1SN |S0/sas | Type H SOFTWARE H HARDWARE H 1 Total !
SR : :
Lo : |Com/ |HSE |NFE |Trg.|RD |OthersiEng [0S |SOS {TeeniMgt.isp | |
Pl A A
: !
i 1 'HELVETAS! INGO/Traiming & | 21 74 P21 - 22 - b1 o2 2 20,
o plenentation |3 L b b L
1 ] 1 [] ] ] ] 1 ] i i | | 1 1 1

] ) I I 1 1 1 I ] i I 1 [} I ] |

1 2 11108 INGD/ACTION H b= 1= 0= 11 Bi-1-1-1-146 13! &8
P Research 1L L
[} 1 [} ] i i ] ] ] [} i i I I ] 1 ]
| ] [} 1 1 ] i I i i I [} I ) ] | I
1 3 ISAPPROS |NGO/Training , 7H- 0130 1] 6) 212, 2 V1 3y 2
b R mplemnamen) 1L L L b L
1 1 1 i t 1 1 1 ] ] ] ] ] i ] 1 1
] 1 [} i 1 ] ] 1 i [} 1 1 I 1 ] I I
| & |FINNIDA !B1lateral/ R - T e A B A T Y- S - S
Lo (Trawming/Impl. | R A A B R oo i {
] ] ] 1 1 ] ] 1 ] i 1 ] ] 1 i 1 1
i ] i ] ] ] 1 ] 1 [} ] ] ] ] 1 1 L]
| 5 INSIAH  INGO/Training - 115 T T v o O S R b B B
Lo 1& Implementation| T Voo Voo i '
[} [} I ] ] | I 1 i ] 1 1 1 ] ] ] 1
1 1 | ) ] 1 1 1 ' 1 ] I ] ] ] 1 i
] 1 1 1 i 1 T 1 1 ) 1 1 1 1 1 [ 1
] t ] 1 i i | ] i 1 1 ] 1 ] ] 1 1
Saurce. Different Saurces.
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_@3&'] 6.12: Asscssmnt of HUSS Related Aitivities of /As

ISN. AcTIViTIes {HELVETAS | SAPPROS | F INNIDA | NEWAH
]

3

i
i

]

®* ! (@
] -
:

1

i days/ |days/ |days/ |days/

! scheme

1

)

A |Conmunity Mabvhization | &0 | ) 45 W
! | UC formatian ! | ' !

P | i i i i
B INE S R B N
P i i ) | i
1€ |Health/Hyglene Survey | 14} L T S A
P | i i i i
D ISurvey & Design R N R
{ [} [} | i ) I
' [} [l I 1 1 i
IE  |HSE Vo210 ) 18 26
[} 1 1 I I 1 !
[ ] 1 1 I [} 1
'F luater Supply ' 180! 100! 25! 180!
i iConstruction [ ' H ' :
1 [} ] | 1 1 1
i ' i i i 1 1
16 }samitation Construction | % | ! 8! !
1 I [] 1 ) I 1
i i i i ] 1 1
H  [Cthers ! i ; i i
H | WSST Training N Yo R ! H '
! | Survey & Design Training} 12 | ! H 1
i1 Plubing & Mascory B ] : i
! | Ferrocement tank ! 21 ) | | !

* Schemes are large covering the entize VDC.
NB. Figures within parenthes:is 1ndics -verage no. of schemes implemented

per year.

E. Staff Requirements for RWSSP Schemes

6.4 Expcrienco trom watar focusad 30/5Au such ag HELVETAZS, FTINNIDA und
WaterAid show that implementation of RWSS services require specialized staff
to supervise community organization, HSE, and survey and design. The SOs
reviewed fall short on appropriate software Lnterventions which would enable
communitlies to take a leading role 1n the decision making process concerning
design, 1mplementat:ion and maintenance and operation oOf

the 1dentificat:ion,
A stronger software component would

their water supply and sanitation scheme.
be required to complement wamer supplies than 1s currently practiced by the

SOs reviewed.

6.35 Prel.iminary estimation of staff 1nputs for development phase L3
presented 1n Table 6.13. A Community Facilitator (CF), a Hygiene racilicator
(HF) and a hardware personnel would be required to assist the community
develop an understanding of the linkage between water supply, sanication and
hygiene education and improved health. The community with assistance from SO

N
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facilitators would i1duntify problemy and agrue on  teasible  Jsolutcions
considering technical, financial and socio-cultural conditions (see chapter
IV for details). Assuming community size to be S0 households i1in the hills and
100 households 1n the terair 1t.Ls estimated that a community (hill & terayv)
1n the developemnt phase would require 3 months time of 1 CF, 2 months 1nput
of 1 HF and about 26 person days ofl overseer, 1n addition to supervisory
rnput (Table 6.13). In the 1mplementation phase 1t is 2, 3 and 4 months for
the CF, HF and technician respectively, 1n addition to supervisory sStarfl
input. In the post-implementation pnase 1t 1s 2, 3 and 1 for the CF, HF and
the technician (Table 6.14). Person days requlLred are based on likely time
needed for each activity. This would need to be revised and updated in the
Final Report as staff Lnputs 1n JAKPAS supported schemes are processed.

Table 6.13: Estimate of Staff/Days Required in the
Development Phase

: ACTIVITIES ] SOFTWARE ! HARDWARE \
1 1 1
] t 1
! | CS/ | CF/ | HS/ | HF/ | NP Eng/ | OS/ |Tech/ |
i | days | days | days | days | days | days | days | days |
1 I

]

| DEVELOPMENT PHASE

]

1

1. Comumity Mobilization
* CAP sessions for WIC
Tormatian
* WC Trawning
* Nontormal Education
(cpf1mat)
3. Hygrene & Samitation
% (AP sesstons Tor HSE
* Health KAP
* Participatory HSE
* HSE strategy

P

10 180

10
10
10
10

10
2

[A

4. Detailed Survey & Design
* Resaurce mapping
* Saurce selection
* CAP sessions for
design/service level
* D1saussions an use/

15 10
reuse of water

* Topographical survey

* Engineer1ng design

o Now

5. Commity Action Plan
* Preparation of CAP as

proposal tor wmpl. &
post-upl. phases

~n

1
[} I i
| l |
[} | |
1 i [
] I [}
1 ¢ |
| | |
| i 1
] [} 1
I 1 I
t | i
1 1 1
I | |
I 1 I
| 1 |
i i i
| 1 |
1 I [}
I [} 1
I | i
1 i 1
| | I
I [} ]
I 1 |
| [} ]
I 1 1
| | |
1 i 1
I I |
i i 1
1 ] |
I I 1
] | 1
I | i
1 1 1
1 1 |
I | |
[} i I
[} ] 1
i 1 1
' 1 ]
| 1 ]
I i t
1 i I
i ] i
] I |
] 1 I
I | [}
| | 1
[} | i
I [} ]
i { i
1 ] 1
I i |

i
I
i
|
1
|
1
1
|
1
1
1
I
|
1
)
i
]
]
i
i
|
|
I
i
1
|
1
I
1
1
|
]
1
|
1
|
]
]
I
t
1
|
|
1
]
i
|
]
1
|
i

TOTAL

1
I
i
i
i
i
i
{
[}
1
1
[}
t
|
]
1
t
|
|
i
:
[
|
L]
1
I
[}
:
[l
t
1
1
1
[}
I
[}
]
i
1
1
:
1
1
[}
:'
:
S

ocurce. Consultant's est.mate.
*= Where NFE 1s being supported the NFE Supervisor (NS) would be responsible

for HSE activities and would function as the community's HF (see chapter IV).
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F
Y
0
2
/A
6
10
4
4
&
10
7
5

4
ACTIVITIES

8/
* Latrine Construction

* Const. suypervisian

* Source protectian
trdini
* Retresher HSE Training}

* Particpatory HSE

* Past Hedlth KAP
* Special Wamen Program |

* Skl Enhuncenent Try.

Ix
&

* HSE Traiming
[
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6.36 Assessment of potential SOs indicate that 1n a year a national
NGO can undertake 15-20 schemes, a district NGO about 8-10 schemes, and a
local NGO 3-8 schemes. VDCs would be ble to manage 1-2 schemes while CBOs are
capable of .mplementing 1 scheme a year. In the first year orf RWSSP
1mplementation 125 schemes are anticipated (Table 6.15).

Tabla 6.15: Expected number of SOs and Number of Schemes
in the First Year of RWSSP

No. of SO No. of schemes Total

schemes
per SO

National Level so 1 1s-20 15-20
Dirstrict Level SO 4 8-10 32-40
Local Level sO 10 4-56 40-60
vDC S 1-2 9-18
CBO/CBO Association 6 1 6

Source. Consultant's Estimate.

F. Options for Collaboration

6.37 JAKPAS supported SOs represent 4 regional NGOs, 7 local NGOs, 1
private firm, 1 INGO and 1 chapter of a national NGO. Of these about 50% have
prior experience Ln 1mplementing rural water supplies. Within each category
there 1s great diversity 1n terms of approach, experience, methods of
operating and technical competence. Whether SOs have delegated sufficient
authority and turned over enough control to enable beneficiary communities ro
take joint responsibility for scheme development and O&M of their completed
systems 18 yet to be assessed.

6.38 RegLonal NGOs by virtue of 1t being based 1n Kathmandu or 1in
district headquarters have the ability to recruit on demand the kind of start
recommended for RWSSP. Two have a track record i1n rural water supplies the
other two are strong .n particular areas such as NFE and credit groups. They
have the potential to expand and are not limited to a particular geograph:ical
area as demonstrated by SOLVE. They usually work through fielding ot
supervisory and field staff.

6.39 The larger local NGOs such as TSS and NRCS a chapter of a national
NGO display characteristics similar to the regional NGOs. But unlike cthe
regional NGOs they live 1n the service area and operate in only one district.
They are likely to increase the number of activities in a district tnan
operate 1n multiple districts.
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6.40 Smaller local NGOs display characteiristicsg of CBOs, are strong in
mobllizing the communlty, huve a dmall tocus atea, but lack technrcal and
managerial competence. Thev would requic-. substantial Fund statff Lnpuc.
Indications are they would uced to work in consortia with NGOs Or privdce
firms 1n order to manage the SO function of the RWSSP. At present the.r
growth :1s limited to the immediate community. At the other end are private
firms, technically capable but lacking linkages with the community.
Collaborations between these two groups would complement one another and
simultanecusly reduce direct Fund assistance in terms of developing proposals

.

and technical design.

6.41 The JGFFT project in 1ts preliminary set-up phase 1dentified
gseveral possible service combinaticns. These include:

1. RWSS funds a lead NGO who would work directly with users and
smaller local potential SOs to deliver services.

2. RWSS funds a national NGO to support several local NGOs and
strengthens one or two to . -~ me a lead sSO.
3. RWSS funds a number of weaker SOs directly and helps arrange the

services of SA for technical support.

6.42 .An assessment of the cost effectiveness of the different

institutional . arrangements would assist 1in determining the best feasible

options. This would be updated in the Final ReporcT.
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VII. ECONOMIC AND F I{NANCIAL ANALYSIS

7.1 The proposed RWSSP would be justified on the basis of sustalnable
health and hygiene benefits accruing to the rural underserved pooulation
through improved water supply and sanitation services, and 1mprovements Ln
tncome through time savings for woman a3 wator 13 brought closur ta the
dwellings 1n a cost erfective and sustainable manner. Adegquate and
quantifiable data on health benefits of water supplies do not exist. Data on
time saving benefits exist but are subject to variations between schemes
(gravity and tubewell) and location 1.e. teral and hill.

1. Objectives of Economic and Financial Analysais
7.2 The purpose of economic and financiLal analyses are to:
(a) establish criteria for appraising the economic viability of each
scheme;
(b) provide 11nputs into financiral estimates and affordability
criteria;
(c) estimace the economic viability of the RWSS Project as a whole;
and
(d) recommend what additional data and analysis are needed during

Project preparation and Project executlion.

2. Proposed Framework for Economic and Financial Analysais

7.3 In order to achieve the above obnjectives, economic and financial
analysis would establish criteria to assess long term sustainability of
schemes 1ncluding community willingness to contribute towards capital and O&M
costs. Economic viability of schemes and the RWSS Project as a whole would
be established from Benefit/Cost analysis, and an acceptable economic rate of
return using IDA (World Bank) method and Program Budgeting method of cthe
Ministry of Finance (MOF). Maximum cost criteria LS determined for a given
service level for each technology choice r.e. gravity flow, shallow tubewell,
dugwell and spring protection (see chapter IV).

7.4 Economic analysis would utilize 1nformation gathered on major
benefits of water supply and sanitation rn terms of time savings, Lncreased
watar consumption, improved water quality, energy savings and other health
benefits associated with different technology choices.

7.5 Sustainability criteria would focus on community willingness to
contribute towards capirtal and operation and maintenance costs. Arfordaoilicy
for different service levels would Dbe assessed and community cost

contributions for sustainability would be suggestad.

A. Benefits from RWSS

1. Benefits from Time Savings
7.6 Time savings 1n fetching water s the major benerit of RWSS to
rural people, especially women. Fertching water 1s primarily the
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responsLbility of women who spend ag wuinch as 6 hourg aach day doing thoy
dactlivity ror housdechold mdintenance.

7.7 Hills. Time savings from RWSS vary considerably from scheme to
scheme depending upon water point location and service level. Studies shaw
variation 1n estimated time savings from water supply schemes (Table 7.1).
Binnie and Partners (1990) -czudy of 222 gravity schemes i1in the Central and
Western hill districts estimate average time savings of 7 hours per household
per day. This could have been exaggerated as actual quantity of water
collected per household and time spent were not measured.

7.8 The feasibility study of community water supply projects (ADSN,
UNICEF and WaterAid, 1991) report average time savings of 3 hours per
household per day. Another study which reviewed water supply projects

implemented by Lutheran World Service (LWS) 1n the hills of Western

Devalopment region Lndicate -@rage time savings of 2.5 hours per houschold

por day.

7.9 A sucrvey of DWSS/FINNIDA projects in Lumbini, Arghakhanch: (hill)

indicate that aft service level one, a household of 6 persons would save

about 3 hrs on average per day compared to households at service levels 3 and
4. Another survey of 13 drinking water projects implemented under Rapcti
Integrated Development Project estimate time savings at abour 4 hrs per

household per day.

7.10 A review of a sample of 23 gravity flow water supply projects 1in
the Central, Western and Eastern districts estimate time savings of 1.3 hrs
per household per day in the hills and 1.3 hrs per housenold per day 1n the
teral (SASCON, 1992). The AIIHP study (1992) reviewed 16 gravity schemes in
3 hill districts of Central and Weste.n reg:ons and escimate average time
savings of 2 hrs per household per day. "-21ld visits to a few gravity schemes
supported by Red Cross (Bhumi Dada) 1in .zvre district indicate time savings
at about 3.3 hrs per household per day.

7.11 Teral. There exists no detail studies, to our knowledge, on
quantxtatxve~zgggésment of time savings from tubewell schemes. Evaluation of
73 tubewell schemes undertaih<n by NRCS 1n Bara, Parsa, Rupandehi, Kapilpastu,
Banke and Bardia districts 1ndicates averadge time taken to fevch water (per
round trip) reduced from 24.7 minutes to 8.3 minutes (HSC, 1992). Since
households make about & trips (each about 15 liters3) time sgavings from
tubewell schemes 1s estimated at 1.6 hrs per household per day. Similarly DDP
(FINNIDA, 1993) data of 348 tubewell schemes i1n Lumbini suggests that in
Kapilbastu and Nawalparasi districts the average time taken to
improved water supplies are 21 minutes and &
This rmplies time savings of about 1.5 hrs per

Rupandehy,
fetch water before and after
minutes per trip respectivel: .
household per day.

7.12 A study of terair tubewell schemes (Acharya, 1987) indicates
households spent 10 minutes (round trip) before intervention to fetcn water
from open wells and consumed 16 lcd 1.e. 91 liters per household oper day.
After rnstallation of tubewells average time spent per round trip was about

' Service level one 1s defined as a protected source
providing more than 45 lcd at less than 15 minutes walking
distance and more than 6 hrs supply all year.
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5 minutes and per capita consumption of water increased to about 24 liters per
day 1.e. 137 liters per household per day. Time savings for tubewell schemes
come largely from reduction 1n congestion. These findings concur with UNICEF
evaluations of tera: tubewell schemes and our field visits to Lumbini.

Table 7.1: Time Savings from Water Supply Schemes

Study Location Type Average Time
Savings/hh/day
Binnie & Partners (1990)* H.ll Gravity 7 hrs
ADBN/UNICEF/WaterAid " " 3 hrs
Lutheran World Service " " 2.5 hrs
FINNIDA/ Argakhanchi " " 3 hrs
Rapti IRD " " 4 hrs
AITHP/DWSS " " 2 hrs
SASCON " " 1.8 hrs
Teray " 1.3 hrs
HSC/NRCS (1992) Teral Tubewell 1.6 hrs
DDP/FINNIDA (1992) " " 1.5 hrs
Acharya (1987) " " 0.8 hrs
Source: Different Sources.
7.13 Improvements in RWSS have resulted 1n reduced water collection

time for women and increased water consumption. The AIIHP (1992) study report
households consumed about 19 lcd before project rmplementation. Higher water
consumption rn the hills may be due to 1nclusion of water hauled for livestock
watering and bathing/washing. After 1mplementation per caplLta consumption
increased to 32 lcd. Increased water consumption 15 used primarily for
bathing, washing and livestock maintenance activities with mechatLoné for
hygiene and sanitation.

7.14 In the hills average water consumption per household before
improved water supplies was 113.56 liters per day. The average time spent 1in
fatching water wag 304.4 minutes per day and cime cost of water collection was
2.68 minutes per liter. With improved water supply household consumption
tncreased to 191.93 liters per day, and time spent for water c¢ollection
reduced to 177.72 minutes per day. Therefore time cost of water collection
after project implementation 1s 0.92 minutes per liter.

7.15 Time savings associated with i1nit:ial level of water consumption
L.2. 113.56 liters per household per day is about 199.8 minuces and bener:.cs
from increased consumption of water 1s about 68.9 minutes. In the hills
tocal time savings benefit from improved water supply (gravity scheme) . s
estimated at 268.7 minutes per day or 4.478 hrs per household per day.

rigure 7.1 depicts time demand for water before and after improved water
supply. Elasticity of water demand 1s estimated at -0.5 which 1s consistent

with established elasticities of =-0.2 cto -0.7.
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Figure 7.1: Time Savings Benefit from
RWSS in the Hills (Gravity Scheme)

Min./Lit.
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7.16 In the terar time cogt of watur colluction buforae
lntarvention was 0.84 minute per liter (Archarya, 1987). With Lmproved water
supply (tubewell scheme) time cost of water collection is reduced to 0.42
minute per liter. Time savings associated with 1nitial level of water
consumption L.e. 91 liters per household per day 1s about 38.2 minuctes and
benefit from increased watar consumption 1s about 9.7 minutes. In the tera.
total time saving benefits from improved watar supply (tubewells) is estimaced
at 0.8 hr per housgehold per day. Figure 7.2 depicots tirue Jdomand O watoer
before and after improved water supplies. The estimated elasticity of demand
for water 13 -0.6 which 13 anticipat. sSinceg alternative sourcad are moare

likely to be available 1n the tera:r th in the hills.
7.17 Value of Time Savings. Studies demonstrate time saved from
improved water supply 1S used mainly 1n farming activities, livestock

maintenance, household maintenance (1ncluding childrearing) and sleeping. The
evaluation of NRCS drinking water project (HSC, 1992) concludes chat as much
as 38% of time saved 1s used 1n Lncome generating activities, farming and
livestock maintenance. The AIHHP study (1992) estimates 30% of time saved is
used for economic activities such as farming, livestock maintenance and
cottage industries. Another 16% of time saved 1s used r1n household productive
activities such as childrearing, housekeeping and kitchen gardening. The
remairning time saved 1s used 1In non-economic activities such as sleeping,
playing and socializing.

7.18 For economic analysis the value of time saved 1s derived from
proportions of time saved used in economically productive and non-productive
activities (AIHHP, 1992). Economically productive activities such as farming,

livestock maintenance and cottage industries have been valued at prevairling
economic wage rates for women in rural areas as of January 1993 (1.e. NRs 40
per day rfor 8 nrs orf work). Althougn rural wage rate tend to vary depenaing
upon the nature of work, gender and nearness to urban centers, field visits
to Kavre (hill), Lumbini (terai) and JAKPAS project sites indicate wage race
at NRs. 40 per day (or NRs. 30 per day plus afternoon snack worth NRs. 10) 1s
consistent with wage rate for farm labor during normal seasons. During the
peak farming season and for labor involved in digging, trenching ecc. wage
rate are higher (about NRs. 60 per day). Thirty percent of time saved used
for economic activities 1s valued at full economic wage rate. Another 186% of
time saved 1s used in household productive activities such as housekeepling,
kitchen gardening, and child rearing and have been valued at 50% of economic
wage rate (similar valuation 13 done .: SriLanka (World Bank, 1992). The
remaining 54% of time saved 1s used in non-economic activities guch as
dleeping, playing, socializing etc. which provide convenience bencfits leading
to Lmprovaements in the quality of life. These benefits huve been valued at
25 percent of economic wage rate. Such valuations have been justified in
transportation studies as well.

7.19 At January 1993 prices the estimated value of time saved for
gravity schemes (in the hills) 1s NRs. 11.53 per household per day including
benefit worth NRs. 2.96 from increased water consumption. Assuming & persons
per household 1n the hills the estimated annual per capita benerfit rom time
saved 1s valued at NRs. 701. Similarly for terai tubewell schemes tocral time
savings benefit 15 valued at NRs. 2.06 per household per day or NRs. 125 per
caplta per year assuming an average household size of a.
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Figure 7.2: Time Savings Benefit from
RWSS in the Terai (Tubewell Scheme)
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2. Benefits from Energy Savings

7.20 New water supplies are designed to ensure that users would have
more convenient access than theirr previous supply. Convenient access would
have the effect of significantly reducing effort and energy expended in
hauling water for household maintenance. An alternative to measuring time
gaving benefitg 1s to asseds s3avings 1n energy expendad through time savings
from rural water supply prujects.

7.21 The AIIHP (1992) gtudy wnveotigates the relationship betwoon
energy saved in hauling water and improvements rn health conditions of women.
Women 1n rural areas suffer more from malnutrition, anemia and loss of energy
due to therr heavy work load of which ferching watar constitutes a major task.
Water hauling tasks are reported to result 1n stunted growth and development

of children. Loss of energy from water hauling 15 directly related co
depletion i1n health conditions of women who already suffer from Lnadequate
nutritional intake. The study estimates average energy e«pended by a

household to haul 113.56 liters of water to be 590 K cal per day 1n the hills.
This implies energy cost of hauling water was about 5.2 K calor:e per liter
before the water supply. With improvements in water supply, energy expended
by a household 1n collecting 191.93 liters of water 1s estimatad at 238 K cal
per day. Energy cost of hauling water is reduced to 1.24 K calori2 per liter
after .mproved water supplies.

7.22 Benefits of energy savings occur from reduced cost of energy 1n
hauling water at the previous level, and energy savings in consumption oOf
additional water 1.e. a measure of consumer surplus. Figure 7.3 1llusctrates
total benefit from energy savings and energy demand for water before and atfter
the project. Total benefit from energy savings 15 estimated at 604.9 K cal
per household per day.

7.23 Value of Energy Savings. The Basic Needs Program (1985) estimates
required daily allowance at 2250 K calorie per person (rural areas). Income
required to maintain this diet 1s estimatad at NRs. 200 per capita per month
(World Bank, 1990). At January 1993 prices, income required to meet a dietc
of 2250 K cal per person per day 1s NRs. 498 per capita per month. This
tmplies the imputed value of 604.9 K cal energy saved per household per year
1s about NRs. 1606 or NRs 267 per caplLta per year assuming 6 persons 1n a
household.

7.24 From the above analysis, although time saving and energy saving
benef:ts may not be additive, energy saving benefit accounts for 38% of
estimated benefit from time savings. Therefore, Lt can be concluded even when
there are no economic opportunities 1n rural areas to realize the full benerfit
of time saved there exist conveniance benefits associated with energy savings.
This has a direct bearing on women's health and girl children. Benefits from
energy savings may be considered as a surrogate measure of health and
convenience benefits.

J. Health Benefits

7.25 In addition to time benefits, there are direct health benefits
from improved water quantity and quality. Lack of data and serious errors 1n
measurement makes 1t difficult to quantify health benefits. There 1s however,
increasing evidence that improved water supply and sanitation contributes to
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Figure 7.3: Energy Savings Benefit from
Water Supply
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better health by reducing diarrheal morbidity and mortality (Esrey et al.

1985). Morbidity and mortality from water borne disedases 1n Nepal 1s very
high. As much as 140 thousand children under S years die each year of
diarrhoea and dehydration. The incidence of water-fecal diseases such as

dirarrhea, dysentery, typhoid, round worm, scabies and sore eyes have tc some
extent been reduced with improved water and sanitation services (HSC, 1992).
Similar statements were made by the communities during the consultanc's field
trips to Kavre, Kaski and Lumbini. The persistence of water borne diseases
in the rural areas 1mply that mere provision of rmproved water and sanitatian
facilities will not improve the health conditions of people unless reinforced
by a well integrated hygiene and sanitation education (see chapter IV para
4.26-4.27).

7.26 The only study undertaken 1n Nepal to assess behavioral and healcth
aspects of sanitary intervention (Acharya, 1987) concludes that tubewell
program 1n the eastern terai district have improved the quantity and quality
of drinking water and has reduced water borne diseases significantly. The
study documents substantial reductions i1n the occurrence of diarrhea and worm
infestation among children & to 72 months as a result of water supply
Lnterventions (Table 7.2).

Table 7.2: Prevalence of Water Relateh Diseases and Worm Infestation Among
Children 6 to 72 Months 1n Eastern Terair District of Nepal

Disease Before Intervention After Intervention
% %
Trachoma 2 1
Conjunctivitls 30 20
Scabies 5 5
Diarrhoea 53 33
Hookworm Infestation 54 35
Roundworm Infestation 76 54

7.27 Dirarrhea among children 6 to 72 months 1s reduced by as much as
20 purcunt. [n Nepal the leading cauae of child morbidity and mortality Lo
water borne and water related diseases. The above data shows that healtn and
hygiene benefits of water supply and sanitation are more signif.canct Ln the
toral.

7.28 Value of Health Benerfits. One way of measuring health benefits
Of RWSS Ly to vatimace the cost of sick time lost or to impute savings Ln cost
of treating water related dirseases due to poor water supply. This can be
determined from annual reduction of disease episodes and the unit cost of
treatment for each episode. Such data, to our knowledge, do not exist 1n
Nepal and hence efrorts to quantify health benerfit 15 not attempted.
Furthermore many ©Of the diseases such as worm .nfastations and skin or eye

diseases often go without medical treatment. Treatment savings would be
gained only for those cases where complications lead to hospitalization and
or treatment (WHO, undated). Households 1n the terai report reduction .n

treatment costs from as much as NRs. 500 to NRs. 1000 per capita per vyear.
Existing data on health benefits from improved water supply although limited,
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clearly indicates wignificanh raduction in water related Jdiueaaocs  aoed
infections that have consequences ror morbidity and mortality of children and
women. This indicutes che magnitude of health benefits that can be realti:-oed
from rmproved water supply and sanitation which may very well surpass the
value of time benefits in the context of rural Nepal.

B. Cost of RWSS Services

1. Capital Cost
7.29 Cost of water supply scheme 1s buirlt from the cost components for

material, porterage, labor (skilled and un-skilled), transportation, technuical
aggigtance for design, s-pervision and overhead for cach technology type (scee
chapter IV section D for details). Accordingly, per capita cost of gravity
and spring protection are estimated at NRs. 1157 and NRs. 455 respectively for
schemes with present population of 300. Similarly per capita costs of shallow
tubewell, deep tubewell and dug wells are estimated at NRs. 204, NRs. 1275 and
NRs. 850 respectively with a present population of 600. The economiC analysis
also includes cost of sanitation (demonstration latrine) and catchment

protection for gravity and spring protect:ion schemes.

2. O&M Cost
7.30 The MITS study (1990) estimated average annual malintenance cost
at 2% of capital cost. Binnie & Partners project preparation study (19990)

estimated cost of routine operation and maintenance at about 2.7% or capital
cost for gravity schemes, and 1.78-2.27 for tubewell schemes excluding labor.
These estimates are basically for rovtine operation and maintenance and does
not cover major repair and maintenance that would occur during the life of a

system.

7.31 Allowing for such major repairs Q&M cost estimates for RWSSP are
built from norms adopted 1n the MITS and Binnies' studies. The unit O&M cost
estimate is presented in Annex Table 91. It is estimated that 3% of capical
cost would be required for annual O&M cost of gravity schemes (Annex Tables
88-89). However, depending upon scheme type 1t may vary from 2% to 4% of
capital cost. During the early stages of project implementacion O&M cost
would be minimum but with the passage of time Lt would increase¢ gradually.
Community must be made aware of this and encouraged to make an adequate annual

contribution o O&M towards a revolving fund.

7.32 The estimats' annual cost of O&M for RWSSP tubewell schemes 1Ls
about 4% of capital cost (Annex Table 92). Regular O&M cost may be lower
washers and valves cost less. However,

gince replacement of nuts and bolts,
handle, pump head and platform repairs cost much more. The cost may vary from

1.8% to 5% of capital cost depending upon scheme type. Annual O&M cost for
spring protection system containing 1 spring intake, 1 reservoir of 1 cu m.

{required when yreld 1s extremely low), 1 Km. pipeline and 1 capstand 1S
estimated at about 4% of capital cost (Annex Table 90).
7.33 Sustaina. Lity of schemes depend largely upon the availability of

sufficient funds for 4 aiid reparr. The estimated O&M and repair costs for
different schemes a presented in Table 7.3. At present no data on actual
O&M costs exist. It 1s recommended that JAKPAS supported study on O&M cost
generata such data in time for RWSSP implementacion.
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Table 7.3: Estimatod OfN Conts for fferont
Waler Supply by Sohemes

System Caprtal Cost Avwal M Cost Per Capita Anwal O8M
Per Scheme Cost Requnrement
(In NRs.) @ 3 of 3 &% of
Capital ox = “apital Cost

(In NRs ) (In NRs.) (In NRs.)

Gravity Schemes 347100.00 10413.Q0 %.N

Shallow Tupe tell 122400.00 43% 8.16

Deep Tube Well 765000.00 22950.00 8.5

Dug Well 510000.00 15300.00 25.30

Spring Protection 136500.00 5460 18.20
Source:  Consultant's Estimate.
7.34 For economic analysis, O&M and repair at 3% of capital cost 1is
used for gravity flow, deep well and dug well. For shallow tubewell and

spring protection 4% of capital cost 1s used.

7.35 Cost of software components 1s built from norms used for starfr
requirements (see chapter VI Table 6.13-6.14), material, technical support and
overhead by different agencies implementing RWSS (see chapter IV for details).
Software cost includes the cost of community mobilization, hygiene and
sanitation education including trainings, NFE, VMW training, WUC training,
mason tralining and women's sklll enhancement training for all schemes (see
chapter IV for details). NFE 1s 1ncluded in only 50% of comnunities (see
chapter IV para 4.54-4.56). Estimated per capita software costs for gravity,
shallow tubewell, deep tubewell, dug well and spring protection are NRs. 467,
NRs. 306, NRs. 305, NRs. 305 and NRs. 4867 respectively.

C. Benefit/Cost Analysis

7.36 Basis for Economic Analysis. Economic analysis of water supply
and sanitation projects and RWSS Project as a whole 1s carried out using the
Program Budgeting of the Ministry of Finance (MOF) and the IDA (Wcrld Bank)
methods.

1. MOF Program Budgeting Method

7.37 The Program Budgeting Manual (1989) of the Ministry of Finance
provides guidelines on procedures for eccnomic analysis of development
projects. The method uses discounting costs and benefits to present value.
Opportunity cost of capital 1s used at 15%. Economic cost and benefits are
deri1ved from financial costs and benef:.ts. Financial costs are convertad
using shadow price factors recommended 1n P-oogram Budgeting Manual as follows:
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Shadow Price Factor

Foreiyn txchange 1.20
Unskilled Labor Q.75
Skilled Labor 1.00
Other Items 1.00

The cut-off ERR for an acceptable project i1s 15% (Annex Tabla 101).

2. IDA (World Bank) Method

7.38 The IDA method expresdes 4all prices wnto "Border Prices™.
Accordingly all domestic costs and benefits are factored at 0.9 of nominal
price. The cut-off ERR for an acceptable project is 10% (Annex Table 100).

7.39 Benefits and costs of each type of water supply scheme have been
forecasted over a 20 year horizon for gravity and spring protection schemas
(h1ll) and 15 years for w 'l schemes 1n the terai (where population growth 1s
more than 3%) at January 1993 border prices. Border prices are calculated
using the Standard Conversion Factor of 0.9 for domestic costs and benefits.
Opportunity cost of capital 1s used at 10 percent. The MOF method 1s likely
to assess benefits more conservatively than the IDA method. On the other hand
local costs (especlally labor and material) are undervalued while capital 1is

overvalued under the MOF method.

7.40 Tables 7.4 and 7.5 present summary of Benefit/Cost ratios and ERRs
for base case and percentage change 1n base case costs and benerits under IDA
and MOF methocs respectively. The analysis also includes estimates of
Benefit/Cost ratios and ERRs for all water schemes and for each scheme type
eg. gravity and well systems. The Benefit/Cost analysis of RWSSP as a whole
is also carried "out. Benefit/Cost analysis are also carried out under
different scenarios with percentage change in benefits and costs to test for

sensitivity.

7.41 k Comparison of time saving benefits
schemes (including community level software, design and supervision,
organization overhead, and hardware) for all water schemes combined yields
estimated Benefit/Cost ratio of 2.99 and the ERR of 37.2% under the IDA
method. Under the MOF method estimated B/C ratio and the ERR are 2.31 and
38.0% respectively. High ERRs suggest economic viability of sub-projects.
Sensitivity tests suggest robustness of the estimates. Only when the benefits

decrease by more than 30% and costs increase by more than 30%, cthe expected
falls below the

with direct cost of water
support

aconomic rate ot rveturn (for all wabtir schemey combined)
acceptable ERR under MOF method.

7.42 Simrlarly economic rates of return under the IDA method for
gravity (Annex Table 95), hallow tubewell (Annex Table 96), dug well (Annex
Table 98) and spring protection {(Annex Table 99) are 42.7%, 28.2%, 9.2% and
11.3% respectively. High ERRs on shallow tubewells compared to other
technologies relate to lower per capita costs of shallow tubewells compared

to other well schemes.
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l Table 7.4: Summary of Benufit/Cost Ratios and ERRs Under IDA Method
I Scenar.o B/C Ratio ERR
Base Case All Water Schemes 2.99 37.2
Bage Cage All Water Schemes (excl.software) J.91 51.1
I Bage Case RWSS Project 2.13 24.5
Gravity Scheme
l Base Case 3.43 42.7
Cost up 20% 2.86 35.5
Benefi1t down 20% 2.74 34.0
Cost up 20% & Benefit down 20% 2.29 23.1
I Shallow Tubewell '
Base Case 2.21 28.2
Cost up 20% 1.85 23.2
l Benefit down 20% 1.76 22.0
Cost up 20% & Benefit down 20% 1.47 17.7
) Deep Tubewell
l Base Case 0.87 3.3
Cost up 20% 0.5%6 .5
Benefit down 20% 0.54 -0.1
Cost up 20% & Benefit down 20% 0.45 -2.8
l Dug Well
Base Case 0.96 9.2
Cost up 20% 0.80 6.1
l Benefit down 20% 0.76 5.4
Cost up 20% & Benefit down 20% 0.64 2.5
Spring Protection
l Base Case 1.08 11.3
Cost up 20% 0.90 8.3
Benefit down 20% 0.86 7.7
l Cost up 20% & Benefit down 20% 0.72 5.1
Sensitivity Tests — Water Schemes
l Investment Cost up 20% 2.50 30.9
Benefit down 20% 2.39 29.5
Benefit down 20% Cost up 20% 1.99 24.3
' Sengitivity Tests - RWSS Project
Cost up 20% 1.77 20.4
Benefit down 20% 1.70 19.5
Cost up 20% Benefit down 20% 1.42 15.9

Source: Consultant's Estimate.
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Table 7.5: Suuwmary of B.naofit/Cost Rutios and LERRs Under MOF
Method
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Scenario B/C Ratio ERR
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Base Case All Water Schemes 2
Base Case All Water Schemes (excl.sortware) .08 52.0
1

Base Case RWSS Project

Gravity Scheme

Base Case 2.67 44.0
Cost up 20% 2.22 36.5
Benefit down 20% 2.13 35.0
Cost up 20% & Benefit down 201 1.78 29.0
Shallow Tubewell
Base Case 1.72 28.4
Cost up 20% 1.44 23.4
Benefit down 20% 1.37 22.2
Cost up 20% & Benefit down 20% 1.15 18.0
Deep Tubewell
Base Case 0.50 2.5
Cost up 20% 0.41 -0.3
Benefit down 20% 0.40 -0.9
Cost up 20% & Benefit down 20% 0.33 -3.5
Dug Well
Base Case 0.74 9.2
Cost up 20% 0.62 6.1
Benefit down 20% 0.59 5.3
Cost up 20% & Ber -.t down 20% 0.49 2.5
Spring Protection
Base Case 0.84 11.9
Cost up 20% 0.70 8.9
Benefit down 20% 0.67 8.3
Cost up 20% & Benefit down 20% 0.58 5.0
Sensitivity Tests - All Water Schemes
Investment Cost up 20% 1.93 31.6
Benefit down 20% 1.85 30.2
Benefit down 20% Cost up 20% 1.54 24.9
Sensitivity Tests - RWSS Project
Cost up 20% 1.33 20.7
Benetfit down 20% 1.28 19.
Cost up 20% Benefit down 20% 1.06 16.1
Source: Consultant's Estimate.
7.43 Economic rate of return on gravity scheme 1s the highest because
of higher time saving benefits compared to tubewell schemes. Deep tubewell
schemes do not seem to be economically viable (ERR 1s less than 4%). For
this, time benefits alone would not Jjustify the cost of Lnvestment. Such

schemes would have to be justified from health and hardship considerations.
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Cost of deep tubewell seems rather high to be gconomically viable. Low cost
drilling or well-sinking methods need to be investigatad. Dug well schemes
are more vulnerable to i1ncreases i1n cost and decresases in benefits. When cost
1S wncreased by 20% and benef:t 15 decreased by 20% 1t 15 not economyically
viable (Annex Table 97).

7.44 Estimated Benefit/Cost ratio for RWSSP as a whole (when all other
costs such as, Fund establishment, and studies are rncluded) under the IDA
method is 2.13 with ERR of 24.5% while 1t 13 21.9% under the MOF method. Only
when cost 13 increased by more than 30% and benefits are reduced by more chan
30% the economic rate of return of RWSSP as a whole falls below the accoptuble
rate Oof 10% under the IDA method and 15% under the MOF method.

7.45 Given the partial measure of benefits and the robustness of the
ERR with respect to substantial differences 1n benefits and costs, Lt can be
concluded that RWSSP would yield larger 2conomic benefits than cost. This 1s
nonetheless, subject to rigorous adherence to the proposed scheme des.gn and
selection criter.a.

D. Economics of Design and Service Options

7.48 In order to provide community with choices, economic analysis of
different design and service options rs undertaken for gravity and tubeswell
schemes.

1. Gravity Scheme.

7.47 A typical gravity scheme w_t» transmission and distribution pipe
length of 3.5 km and cther features sin...ar to the one recsmmended fcr RWSSP
(Annex Table 44) is considered (see Annex Table 75-77 for design). Cost or
a scheme providing 45 lcd 1s estimated at NRs. 378280. The estimated time
savings benefit assuming 32 lcd consumption at round trip 10 minutes (300
meters) 1s NRs. 241632. The expected economic rate of return (IDA method) 1is
47 percent.

7.48 If the service level s reduced to 25 lcd, scheme cost 1s reduced
by about 11% (19% reduction 1n pipe cost and 29% reduction 1n reservolir). For
deta:ils refer Annex Tables 79-80. Benefits from reduced water supply would
decrease by about 23% resulting in ERR of 39 percent (Table 7.6). Similarly
when the number of taps is decreased to S (L.e. 10 households per tap), scheme
cost 13 reduced by about 6% and benefits frnm time savings is diminished bv
13% at 45 lcd service level. When the service level 1s reduced to 25 lcd and
the number of taps are decreased to 5, scheme cost 1s reduced by 13% and the
benefits are reduced by about 24%. LikewiLse an additional tap would Lncrease
the scheme cost by 3% and reduce the benefit by about 6%. An addyitional
private tap would reduce the cost by about 5%. Preliminary analysis indicates
optimal service option to be 45 lcd with 6~7 households per tap-
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No. Tap HH/Tap Led Design Peraiod Cost Benefit/Yr ERR
Yrs NRs.00Q0 NRs.000
7 7 45 20 378.3 241.0 47.1
7 7 25 20 338.0 184.6 3g.2
7 7 45 15 374.1 241.6 47.1
5 10 45 20 3S55.0 209.3 12.38
8 6 45 20 390.0 254.9 43.4
8 T+1* 45 20 Jgs.1 241.6 45.5

* One praivate connection

2. Tubewell Scheme.

7.49 In the terai tubewell schemes are designed for 15 years, present
population at 600 (100 households) with about 12 hh/per shallow tubewell.
Other specifications are as described 1n (Annex Table 45). Scheme cost 1s
estimated at NRs. 122400 and the estimated economic rate of return 1S about
27 percent. Alternatively when the scheme 1s designed with 13 shallow

tubewells (one shallow tubewell per 8 households) estimated ERR 1s 25 percent
and with 20 shallow tubewells (one shallow tubewell for S households) ERR 1s

reduced to about 21 percent (Table 7.7}).

Table 7.7: Daesign and Service Level ._..ions for Tubewell Scheme

- o . By o o = T e = - At = ' - T T T ) — - S — = " T - - ——

Design Period HH/Tubewell No. Tubewell B/C Ratio ERR
15 Yrs 12 8 2.28 28.7
15 Yrs 8 13 2.08 24.7
15 Yrs 5 20 1.81 21.5
10 Yrs 14 7 2.11 25.5%
20 Yrs 20 5 1.44 17.1
20 Yrs 20 S+5* 1.61 15.8
20 Yrs 20 10 2.22 26.2

* Five tubewully now and . tubewells after 10 yrs.
Source: Consultant's Estimate

7.50 Similarly when tubewell scnemes are designed for 10 years with a
service level of one shallow tubewell per 14 households (present households),
the estimated ERR 1s about 26 percent. Likewise 1f tubewell schemes are
designed for .20 years with one tubewell per 10 households (present) the
estimated ERR 1s 26 percent. When the service level 15 reduced to more than
20 households per tubewell, the scheme does not seem toc be economically

Comparing a scheme built with 5 tubewells (present) and 5 added after

viable.
(present) the former would be

10 years to a scneme buirlt with 10 tubewells
cheaper since the present value of the real cost 1s less but the lactter yields

higher economic rate of return. From the above analysis 1t seems that
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designing terair tubewell schemes for 15 years with a service level of one
tubewell per 12 households at present would be economically optimal.

E. Willingness to Pay

7.51 Community willingness to pay for improved RWSS 1s contingent upon
many factors besides i1ncome. Predominant considerations are perceirved
benefits, household characteristics, convenience (level of service),

relirability and perceived quality of evisting and proposed water supplies.
Women more than men would be willing tc pay for the services (see chapter IV
section B).

7.52 Willingness to pay for RWSS 1s difficult to assess from surveys
which ask directly how much communities are willing to pay for the services.
Direct questioning would grossly under-report community willingness to pay.
A more appropriate but indirect way of assessing demand is to gather
information on community water use practices and desired service level. A
combination of direct and rndirect methods of assessing willingness to pay has
1n recent years been recommended. A number of studies have trred to assess
willingness to pay for RWSS services (Table 7.8).

Table 7.8: Willingness to Pay Estimates (NRs per hh per month)

Report 1993 price

Average High Average Huigh
MITS (1990) 6 20 8 28
Binnie & Partners (1990) 6 21 8 29
SASCON (1992) 5 15 6 17
Cowl Consult (1988) 5 20 8 34
Source: Different Sources.
7.53 A socio-economic survey of 20 villages conducted by MITS 1n 1990
indicates community willingness to pay NRs. 6-20 per household per month.
More than 80% of the community indicat=' ''Rs. 10 per household per month as
acceptable tari1ff as long as adequate water supply 15 provided. A s:imilar

study conducted bv Binnie and Partners (1990) 1n connection with Worla Bank
funded project preparation activity for 80 new rural water supply schemes
estimates community willingness to pay at NRs. 6-21 per household per month.
The study concludes that 1t is reasonable to i1ncrease the stated level of
wirllingness to pay to allow for people's natural reluctance to commit £O a
definite figure. It 1s very likely that stated willingness to pay would be
lower than true demand for the service.

7.54 The study by Cowi Consult (1988) conducted 1n 6 districts
indicates more than 50% of the people are willing to pay NRs. 5-20 per
household per month. People are willing to pay more for household

connections. Another study conducted by SASCON (1992) in 23 communit:ies 1n
the hills, terai and mountains also conclude that households are will:ng to
pay NRs. 5-15 per month for operation and maintenance. The study i1ndicates
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that communities would be willing to pay wore for unintarrupted service than
is the casa with DWSS Lmplemented systems.

7.55 Field visits to Kavre, Kaski and Lumbini confirm willingness to
pay and contribute where real need 1s demonstrated. Households are found to
pay more than what is being required by most agencies providing water supply
gervices. Most housceholds ara willing to pay NRs. 15-20 per month 1f watar
supply i3 reliable. PFireld vigits cont:irm thuat community willingnesys Lo pay
18 directly related to perceived benetfits, real need and reliability of
gervice. If communities are mada awar: ~° all the potaential benefits of RWSS
thaey are willing to contribute more for the service. Willingness to pay in
our view, 1s not an i1ssue where there 1s felt need. communities report
contributing upfront NRu. 100-200 per houschold (1n soma cases as high as NRs.
500) towards a "future mairntenance rund” 1n addition to a minimum NRs. 5=10
per hougehold per month and grain equivalent to NRs. 20-40 per year to cover
regular operation and maiLntenance costs.
\\

7.506 These estimates rndicate communities are willing to pay about NRs.
8-30 per household per month at 1993 prices. Since willingness to pay for
water supply depends largely upon perceived needs, benefits and reliability
of services a comprehensive study to assess willingness to pay to determine
demand for different service levels and technology options needs to be
undertaken during the JGFFT project and RWSSP implementation.

7.57 Our estimates of benefits from time savings due to improved water
supply indicate householas receive additional benefits equivalent to about
NRs. 2 per household per day in the terai and NRs. 11 per household per day
in the hills. Assuming people would be willing to pay at least 10% of the
benefits of improved water supply, willingness to pay would be NRs. 6-33 per
household per month, which 1s less than 3-5% of pncome for the lowest decile.
In our opinion this would be a realistic measure of demand in view of the low
elasticity of demand for drinking water which is estimated at -0.2 to -0.7

(World Bank, 1993).

7.58 Willingness to pay would be higher among some members of the
community and would also differ for different service levels. Households
desiring higher service levels would be allowed to do so provided they pay
100% of the incremental costs for improvements over the standard service
level. Field visits indicate that som¢ “ouseholds would demand higher service
levels (i.e yard connection). Allowin. ...gher service to households who would
pay 100% of the 1ncremental cost over and above the delivery of standard
service level would provide additional reources to the community which could

be used to cross-subsidize households that are wunable to make cash
contributions.

F. Communaty Contribution
7.59 As 1n most developing countries cost recovery in water supply and

sanitation 1s a recurring Lssue. Cost recovery is a new policy i1ntroduced by
NGCs implementing RWSS schem&s with community participation in which users
contribute towards capital and operation and maintenance costs of the scheme.
Cost recovery policy 12 Justified from both efficiency and equity
considerations. When users contribute little or nothing to the service there

13 substantial 1i1nefficiency i1n resource allocation (l.e. wastage and

misappropriation) and use (lL.e. services do not meet user preferences)-
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Similarly when government 1s limited by resources and users pay very lictle
or nothing, a large part of the population would be under/unserved by the
services. Therefore, Lf community based RWSS 1s to be sustainable the
community must feel ownership towards the scheme and contribute the ma«imum
towards Lts cost.

7.60 High capital cost, lack of consumer affordability, poor water
supply services and the notion that water 1s a “tfree public good” have been
used to explain political resistance to greater cost recovery. This attitude
has rendered most government-run RWSS schemes 1nefficient and unsustainable.
Cost recovery 1n RWSS 13 not feasible since communities are too scattered
which would make the cost of cost recovery prohibitive. Therefore the policy
would be to enable maximum community cost contribution.

7.61 A review of RWSS schemes 1mplemented by various agencires (NGOs and
donors) with community participation indicate communities contribute 10-35
percent of capital cost 1n gravity schemes and 10-26 percent 1n tubewell
schemes rncluding cash, labor and local materials (Table 7.9). Communities
are also responsible for 100 percent of O&M cost. The large var:iation 1in
community contribution depends upon cost recovery policies of different
wmplementing agencies and the degree of community rnvolvement.

7.62 Analysis of component costs of schemes implemented by different
agencies indicate that unskilled labor rincluding porterage and local materials
comprise 24-59 percent 1n gravity and 15-19 percent 1n tubewell schemes. The
estimates for the Project are about 30% and 192 respectively (Annex Tablie 47} .
Communities are usually wirlling to concribute all labor (unskilled) and local
materials.

1. Capital Cost Contribution

7.63 The Phase I report (East Consult, 1992) suggested a minimum
community contribution at 20% of constructron cost which 1s low. Discussions
with communities during field visits indicate community willingness to
contribute more towards capital and O&M 1f they are assured of system
reliability. Communities also expressed their willingness to contribute 1 or
2 percent of construction costs in cash for gravity and more for tubewell
schemes. A community in Kavre (Ugrachandi VDC, Ward 8) raised as much as 55%
of the capital cost 1n cash and additional 17% 1n labor in a gravity scheme
supported by NRCS. Households contributed NRs. 500 up-front cowards scheme
construction. This clearly indicates real need and realization of bener.ics
cf improved water servic2s can generata higher levels of community
contributions. Therefore, we suggest RWSSP require communities to contribute
all unskilled labor, local mater:ials and porterage and 100 percent O&M costs
for all schemes.
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Table 7.9: cQﬂTEﬂ}tY Contributjon to Capital and O&M Cost of
Water Supply Schemos

L = Pt e . i e e = oy i o e 8 i = Sy - ot e . i - - — — T —
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Gravity Schemes

UNICEF/DWSS 11 100
FINNIDA/DWSS 22 100
CARE/NEPAL 19 100
LWS 29 100
UMN 17 100
WATERAID 22 100
NFESC 23 100
REDD BARNA 33 100
SAPPROS 35 100

Tubewell Schemes

FINNIDA/DWSS 10 100
CARE/NEPAL 26 100
NRCS 13 100
Source: Differsnt Sources.
N
7.64 We believe that requiring communities to contribute minimum 1% of

capirtal cost (gravity scheme) 1n cash would instil 1n them a sense of
ownership and motivation to seek low cost solutions to therr water supply
problems. When they are required to make a cash contribution, communities
would focus move caretully on appropriate desiwgn since cash 13 relactively
gcarce in rural communities. Precedents exist for cash contribution in some
NGO run programs. Since local material and labor components of tubewell
scheme 13 lower and community affordability 1s higher in the tera. (Table
7.11) total contribution to capital compatible with gravity scheme would be
considered,to ensure high commitment to the scheme and to enable RWSSP budget
to stretch further equitably. In tubewell gchemes communitires would be
required to contribute minimum 12% cash towards scheme construction (15% of
capital cost net of local contribution). Discussions with communities and
experience from JAKPAS lend support to requiring a higher cash contribution
in the terai. FINNIDA 13 also currently requiring about 30% community
contribution to capital (tubewell schemes).

7.65 No software cost would be financed by communities on grounds that
communities would be less able to appreciate the benefits of hygiene and
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sanitation wvducdation thun wator suppliod.

2. O&M Cost Contribution

7.66 When users make a financial contribution to the projecc they show
keen 1nterest 1n operation and maintenance of the system. They show a higher
willingnesu to pay tor opearation aid maintuanancy coutd amd tawards scheme

Lmprovement.

7.67 DiLfferent studies estimate household contribution regquired to meet
O&M costs and suggest a range of rates for cost recovery 1n O&M. Binnie and
Partners (1990) study suggests that medium sized gravity scheme would probably
support greater cost recovery, more than O&M. The FINNIDA experience suggests
that contributions of NRs. 500 per tubewell and NRs. 1000 per tapstand for
operation and maintenance would not be sufficient. Indications are without
sufficrent community funds for O&M they are likely to return to FINNIDA or HMG
for repair and maintenance. Our estimate of construction and O&M costs
suggests that existing cost contribution towards O&M are rnadequate to sustain
the system.

3. Revolving Fund

7.68 A Revolving Fund policy has been introduced by different agencires
wmplementing RWSS to meet the cost of spare parts and periodic reparr and
maintenance, but the approaches adopted are d:ifferent (Table 7.10j}. This

policy 1s important for scheme sustalnability and can be used for financing
capirtal and O&M costs of community RWSS through investments in bank deposits,
government bonds and even loan to 1ts members. Lutheran World Service
requires the ccmmunity to put up Rs. 500 per handpump for tubewell schemes,
and S percent of construction cost excluding community contribution rIror
gravity system. United Mission to Nepal requires 5% of capital cost rfor O&M
upfront 1n a revolving fund. Nepal Red Cross requires communities to depostt
Rs. 300 per tubewell and Save the Children/USA collects Rs. 200 per tapstand
from the community towards ta Revolving Fund. FINNIDA assisted RWSS schemes
require communities to make upfront contribution of Rs. 1000 per tapstand for
gravity schemes and Rs. 500 per handpump for shallow tubewell which s
deposited in a bank 1n the user committee's name.

7.69 Dprfferences in revolving fund policies adopted by different
agencies have creataed doubts and uncertainties 1n communities towards this
policy and as a result they tend fto be reluctant to bear the cose of
construction and O&M. The Revolving Fund policies adopted depend upon the
implementing agency and user declsions. However most agencires ara requiring
4 onu ctimg upfront contribution ot Niy 100-200 (in Some Cawed ad much aus HRu.
500) and a regular O&M contribution of NRs. 5-10 per month to the revolving
fund. The revolving fund 1s either maintained 1n a bank or by the WUC from
which Lt earns interest from the fixed deposit or loans are made to the users
(1n which case 1t earns a higher interest). The present exper.ence wlitn
revolving fund policies of most agencies suggest that contributions towards
revolving fund 1s not adequate. Most communities during our field visitc tO
Kavre rndicated they would be increasing cthe monthly O&M contribution to abouc
NRs. 15-20 per household.

7.70 A more realistic estimate O construction, and operation, repair
and marntenance should form the basis for calculating upfront contributions
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for a rovolving fund. Agsuming a hougsaehold 3ize aof 6, O&M cost at 3% of
capital cost would mean monthly household contribution oL NRs 17.35 (yravity),
NRs. 19.13 (deep tubewell) and NRs. 12.75 (dugwell). Similarly, O&M cost at
4% of the capital cost would be monthly household contribution of NRs. 4.08
(shallow tubewell) and NRs. 9.10 (spring protection). Accordingly a tapstand
with 7 households should raise about NRs. 1460 and a shallow tubewell with 12
households should raise about NRs. 600 per annum. We suggest that 3% of
capital cost for gravity, deep tubewell and dugwell and 4% of capital cost for
shallow tubewell and spring protection snould be collected upfront 1n a

revolving fund for O&M which would be maintained 1n sSubsequent years.

Table 7.10: Community Contribution to Revolving Fund

Agency

LUTHERAN WORLD SERVICE Rs. 500 per handpump and 5% of scheme cost
contribution of LWS for gravity syscem.

ACTION AID Users deposit & minimum amount of Rs 10 per
household.

DISVI Rs 250/tubewell and Rs. 100/tubewell for spare
parts. . '00/tapstand for gravity scheme.

NEPAL RED CROSS (NRCS) No revolving fund 1n gravity systam. RsS
300/tubewell 1s collected. Fund deposited 1n
bank.

SAVE THE CHILDREN (US) Users deposiLt Rs 200/tapstand.

NFESC Rs 5 to 10/hh/month for schemes with 30-35 hh
& Rs 100-200/hh/yr  with schemes more
households. Rs S50/wmonth/tapstand to pay rfor
caretaker. One caretaker per ‘scheme.

UNICEF Rs 500/hh 1n the revolving fund. Spareparts
provided by UNICEF & Wages for maintenance
workers paid by community.

WATERAID Rs J00/tapstand for spareparcts and Ra
S/hh/month for caretaker.

FINNIDA/DWSS Rz 1000/tapstand and Rs 500/tubewell.

SAPPROS Rs 1/hh/month for repair and maintenance

o i o B . o B e o A = o —— . = - . o o W . e S P A > Y e S | e b i o

Source: Different Sources.

G. Affordability

7.71 The ability of rural pc_1lation to pay for RWSS depends upon

household income and willingness tco pay which heretofore has not been
adequately assessed. MITS (1990) estimates affordable tariff based on
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commonly accepted criteria that households can afford on average 3.5 percent
of i1ncome for water supply and sanitation services. Binnie and Partners
(1990) 1indicate water supply 1s affordable i1f charges do not exceed 3-5
percent of Lncome oI the poorest group 1.e. bottom and second decile.

7.72 The Multi-Purpose Household Budget Survey (MPHBS, 1988) provides
comprehensive data on household income according to which only about 25-33
percent of rural household income consists of cash Lncome (Table 7.11). Rural
households could be hard-up for cash but since some of the contributioas to
operation and maintenance of water supply systems can be made 1n kind and
labor, affordabLlLty does not appear to be a major 1i1ssue for most type OfF

schemes (with the possible exception of deep tubewell). Five percent of cash
income or 3 percent of the total household income would be affordable to most
rural households. Based on 1income data from MPHBS (1983) and actter

adjustment for inflation to January 1993 more than 90 percent of rural
hougseholds would be able to afford NRs. 12-20 of their cash rncome per month
or NRs. 30-40 of their total i1ncome to contribute towards improved water

supply.

7.73 Household rncome varies from community to community. Estimates
based on regional average would not reflect true affordability. Each WUC
would need to workout an acceptable and more flexible tariff structure
depending upon household income levels. A tariff structure that provides

cross-subsidy from the wealthier to poorer users who are able to contribute
in kind (L.e. material, labor) 1n lieu of cash 1s one alternative which WUC
members can agree upon. Communities are found to be making such arrangements.
If some community members desire higher service level such as house
connection, they would be charged a higher tariff. Such arrangements would
foster efficiency as well as equity considerations Ln water Supply management.

7.74 Information collected by MITS (1990) 1n their socio-economi¢ and
spot checking surveys of 20 v:illages indicate more than 80 percent of the
communities accept NRs. 10 per household per month as acceptable water tarifrf
Lf supplies are reliable. Discussions with user groups 1n Lumbini concurs
with the MITS study. A monthly water tariff of NRs. 10-20 per household s
affordable to most households 1n the community.

H. Sustainability

7.75 Sustainability of system and service depends upon availabilicy of
adequate funds for operati10on and ma:ntenance. In rural water supply and
sanitation services satisfactory resource arrangements have not been made,
egpecially 1n DWSS and most NGO rmplemented schemes. HMG would need to make
a clear policy statement to ensure full user responsibility for O&M. Ensuring
implementation of even a limited principle of consumer payment of Q&M costc
would 1nvolve changes Ln past practices.

7.76 Sustainability of scheme would not be assured only by community
taking responsibility for operation and maintenance. Communities must be
willing to contribute more towards consctruction investment and f2el ownership
towards the scheme. This 1s possible only when communit:es are empowered to
take responsibility for planning, design, construction and maintcenance oOf
their water supply system (see chapter IV for details). This would :mply
transforming users from beneficiaries to consumers and mangers who would cake
full responsibility of theirr water supplies.
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Table 7.1L Monthly Rural Household Income and Affordable
Tariff (NRs.)

Decile Region Monthly HH Incomes Aftordable Tarvff (% of Income)
. S% %
1985 1885 1993 1993 1993 1993
Cash Total Cash Total Cach Total
Bottam 10 Teral 175 50 435 13% 2 42
Hitl % &0 235 1070 12 2
Mountain 155 6m 3@ 1670 19 50
Secord 10 Teran 215 7o 535 78S rrd 53
Hill 175 &0 435 4% 2 45
Mauntain 240 80 5% 215 30 &
Third 10 Tera1 2 0 670 240 3% &
HILL 5 75 S0 1805 38 54
Mountain 35 1065 w2655 39 &
fourth 10 Tera1 30 930 75 2315 37 &9
Hi1ll 30 85 745 2180 37 65
Mountain 315 100 78S 2ns 39 1]
FIfth 10, Tera 0 0 g0 2465 43 74
HiLL 380 90 X5 20 47 &
Mantain 30 NS 85 230 42 &
Sixth 10¢  Teral 415 1245 335 30 $3]
Hill 18 105 %0 2550 48 76
Mountain 325 1070 810 2665 40 80
Seventh 10 Terai 485 1306 140 3250 58 97
Hill 930 1210 1320 3015 &6 90
Mountain 350 1070 80 2665 43 a0
Ewghth 1 Tera1 570 1505 160 3750 n 112
Ll 550 1415 1370 3525 68 106
Mountain 470 1300 MM 3240 58 97
Ninth 10 Teran 75 10 1930 4D %6 13%
HiLl 750 1715 1885 /70 93 123
Mantain 525 1350 1305 4435 &2 103
Top 1K Teran s 2910 75 750 186 7
Hill M6 2330 2000 585 145 174
Mountain 75 1505 1955 3750 B 112
* Figures rouded to NRs. $
Saurce: MPHBS, 1388. The Nepal Rastra Bank.
7.77 Sustainability of community-based RWSS 1s enhanced by requiring

upfront community contribution to system operation and maintenance. Such a
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practice would motivate users to focus on smaller and more manageable schemes
rather than large schemes such as those favored by DWSS. More meaningriul
participation by communities in making decisions on issues of service level,
technology chorces, sitings, modes of service delaivery options and maintenance
would improve sustainability of services.

7.78 Scheme~-speciLfic charging policy for rural wacer supply would be
a more effective method for ensuring sustainabirlity. The present practice of
most community schemes .3 to collect funds ad-hoc and to maintain a small
fund. A more regular system of charges should be encouraged to allow
generaticn of surpluses in the early years to help cover higher expenditures
as the system ages.

I. :’\‘xlltz
7.79 Certain members of the community especially the ultra poor and

marginal farmers may not be able to bear the full cost of water supaly. In
such cases communities would have to devise a cross-subsidy syscem from che
rich to the poor and ensure availability of minimum service to the group in
return for in kind or labor contribution. One way of doing this would be to
allow for households desrring higher service levels i.e. house connestion to
pay full additional cost and generate additional tariff o sunsidize
disadvantaged group within the community. In no circumstances, disadvantaged
sectiof of the community would be excluded from water supply and sanitation
services.

7.80 There is efficiency and eguity considerations for subsidy orf
capital cast of rural water supply and sanitation gver and above the health
issues due to heavy transaction cost of a system to rgcover capital charges
from rural communities over time for such lumpy investments. However
subsidies would have to be properly targered. The case for subsidy would Qe
more convincing 1f economic benefits of specrfic schemes are berter understood
and are quantifiable as perceived by the communities themselves in terms Of
sacrifices they are prepared to make.

7.82 Given the very unequal distribution of income Ln Nepal, there 1S
probably an equity case to subsidize rural water supply and sanitacion. Under
the circumstances, charging substantially more to consumers wich becter
jervice (urban or rural) would probably improve efficiency, sustainabilicy and
equity.

J. Economic and “r-.tainabilaty Criteria

7.382 As stated 1n the TOR (Appendix A) all water supply and sanication
schemaes 1n addition to other criteria, would be selaected bdded on econamLc
viability and sustainability (see chapter IX).

1. Economic¢ Criteria

7.83 Economic viability of sub-projects would consider Cost Sf RWSS per
capita are below or does not exceed agreed ceiling or that benefits exceed
costs whare achieving certain standards implies higher costs; and demonstrated
community willingness to ceontribute to scheme c©ost and pay f£or operacion and
maintenance.
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7.84 Maximum Schema C_ut Por Honoficiary. Bauad on gwatimates of
€conomic costs and benefits or difterent sgchemes, ceirlings for maximum per
capita cost of scheme (including cost of construction, design and supervision)
that would be economically viable have been derived (Table 7.12).

Table 7.12: Maximum Cost Per Beneficiary for Different Schemes

Scheme Type Present Population Maximum
/scheme Cost per capita

Gravity Schemes 300 NRs. 1312

Spring Protection 300 NRs. 540

Shallow Tubewell 600 NRs. 244

Dug Well 600 NRs. 1020

Deep Tubewell 600 NA

Source: Consultant's Estimate.

7.85 The above estimates on maximum per capita are derived from
Benefit/Cost analysis of water supply schemes with design standard and service
levels proposed for RWSSP. A benchmark of B/C=1.5 1s used to juscify for
RWSSP wviability to allow for risk and uncertainty which may arise from
differences 1n assessment of actual costs and benefits. If schemes rnvolve
higher per beneficiary cost, exrther the design would need to be ravised to
achieve cost standards or 1t will need to demonstrate that economic benefits
exceed scheme cost 1n excess of 1.5:1. Communities would be required to
contribute 100% of the incr=mental scheme costs for improvements over the

standard service level.

2. Sustainability Craiteraia

7.86 In order to ensure sustainability of water supply schemes, the
following criteria are suggested for scheme selection:

(a) communities would be required to contribute all unskilled labor,
local materials and porterage which would result 1n communities
contributing 25%-50% of the cost of gravity schemes and 15%-20%
of the cost of shallow tubewell schemes.

(b) communities would be reguired to contribute minimum 1% of
hardware, design and supervision costs 1n cash for gravity and

spring protection schemes. Since tubewell scheme offer l:mited

opportunities for in-ki ‘ontribution, a munimum 15% of

hardware, design and supervision costs in cash contribution would
be made in shallow tubewell schemes to ensure higher commitment
and to enable the budget to stretch further.

(c) communities would be required to make upfront contribution of 3%
of capital cost in gravity, dugwell and deep tubewell schemes and
4% of capital cost in shallow tubewell and spring protection
schemes 1n a revolving fund for O&M which would be maintained 1in

sub. zquent years.
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7.87

{a)

(b)
(¢)
(d)
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K. Additional Research and Data Required

Although 1t 1s desirable to have more reliable dacta and

wnformation, the framework presentcd 1n the analysis can be implemented.
Additional research on economic, social, institutional and tachnological
1ssues would provice useful 1nsights to policy makers. Research needs are
idencified in the rfollowing areas:

one obvious area for research 1s developing a beccer
understanding of the factors that determine demand for water and
sanitation services. This would facilitate better assessmenc of
demand and willingness to pay for different levels of RWSS
Jervices;

one of the controversial i1ssues surrounding linkages between RWSS
investments and health 1s not so much a justificacron for
improvements btut of determining the role of water supply and
sanitation improvements in health programs. Given the existence
of some level of water supply there 1s a need to look at how and
1n what ways hygiene and sanitation program would contribute to
Lmprovements 1n health and the c¢ircumstances 1n which such
benefits are realized. Research 1.s needed 1n this area since
very little information exist pertaining to experiences 1n Nepal;

no data ex1sts on actual ccst of O&M for different RWSS schemes
making it difficult to recommend a specirfic policy for cost
contribu.ion. A survey to assess cost recovery policires adopted
by diffe rent communities under different condicions would Lmprove
the chance for a reasonable degree of cost recovery; and

research on low cost labor 1intensive technolcgies allowing
different design standards and specifications would provide
service delivery options to communities rather than delivering a
standard level of service.
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VIII. ENVIRONMENTAL IMPACT ASSESSMENT

8.1 The proposed RWSS Project would implement a total of 900 water
supply schemes. 1In the hills 642 gravity schemes and 33 spring protection
schemes for a population of 300 would be constructed to benefit 0.2 million
population. Sumilarly in the terai 183 shallow tubewells, 21 deep tubewells
and 21 dugwell schemes for a population of 600 would be constructed to benefit
0.13 million population. It 1s anticipated that in the first year of
implementation, 89 gravity schemes (26700 population) and 5 spring protection
scheme (1500 population) benefiting 28200 population would be built 1n the
hills. Similarly 25 shallow tubewell schemes (15000 population), 3 deep
tubewell schemes (1800 population), and 3 dugwell schemes (1800 population)
benefiting 18600 population would be built 1n the terax. Each year
thereafter, 50, 75 and 100 more schemes are likely to be added.

8.2 Rural water supply and sanitation projects, in general, do not
have significant adverse environmental impacts due to their small size
although their cumulative effect can be substantial. Proper planning, design
and implementation of schemes can considerably mitigate negative effects.
Analysis of environmental impact is necessary to minimize likely negataive
impacts. In:rtial environmental screening within World Bank guidelines
indicated that this would be a category B project. In light of this likely
impacts from RWSS sup-projects are carried out and mitigation measures for
negative impacts suggested.

A. Positive Environmental Impacts

8.3 Provision of safe and reliable water supply closer to the
household, improved environmental sanitation and integrated hygiene and
sanitation education would have a positive impact on the health and guality
of life of the people in the project areas through 1mprovements Ln econom.c
and hygiene and sanitation conditions. Positive rmpacts from rural watec
supply and sanitation arise from:

(a) time and energy savings for women and children;

(b) increased opportunity for women to utilize time saved towards
economic and productive activit:ies;

(c) effective use of water for bathing, washing and cleaning;

(d) better family planﬁlng practices due to reduced morbidity and
infant mortality;

(e) improvements 1n hygiene and sanitation practices;

(f) reduced bacterial contamination because of controlled disposal of
human wastes;

(9) better environmental management :ncluding catchment protection;
and

(h) increased community capdcity through participatory education
leading to self-reliance and community independence.
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4.4 Tima and enargy savad from faetching watar would be utiliged fauv
better child cdre, ramily welfare, agriculture and other incowme Jgenerating
activities. T.me savings 1n the hills is considerably more than in the teras.
Estimated average time savings from water supply 1s about 4 hours per
household 1n the hills and about one hour 1n the terai. Additional benefits
would be increased water consumption for cleaning, bathing and washing. The
estimated total benefit from time savings and Lncreased use of water 1s about
NRs. 11 per household/day 1n the hills and about NRs. 2 per hcusehcld/day in
the terar. Estimated time saving benefit of the project is about NRs. 187
million per year. Time savings benefit in the hills would be about NRs. 148
million per year and about NRs. 38 million per year L1n the teral.

8.5 Energy savings from fetching water 1s estimated at about 600 K cal
per household per day 1n the hills. Women 1n rural dreds suffer more trom
malnutrition, anaemra and loss of energy due to theirr heavy work load orf which
water collection 1s a major task. Under such circumstances, energy savings
of the above magnitude would significantly contribute to the health of women
and children. Effective hygiene and sanitation education is likely to lead
to better hygienic practices leading to improved health of the family.
Reduced morbidity and infant mortality 1s likely to reduce fertility behavior
with 1implications for better family planning. High infant mortality 15 a
major factor for high fertility in Ncg .

8.6 Increasing community awareness of the i1importance of a clean
environment and controlled disposal of human wastes through hygiene and
saniltation education would reduce bacterial contamination of the environment.
Catchment protection through community tree planting would lead to becter
environmental management. It would also provide fuelwood and fodder for the

community.

8.7 Community education would contribute to .mproved literacy.
Increased opportunities to practice problem solving skills would permit women
to acquire confidence and greater ability to organize for cooperative action.
Trainings such as VMW, mason, primary health care and other support services
to women would provide employment and income earning opportunities for the
beneficrarires. Skills lec ~t would lead to increased opportunities for future
employment 1n other sectors as well, such as agriculture, forestry and cottage

industry.

B. Negative Environmental Impacts and Suggested Mitigation Measures

8.8 Top so1l erosion 1s a common phenomena 1n the hills of Nepal. It

accelerated by haphazard harvesting of fuelwood and timber, and by

18
This has resulted

encroachment of steep slopes for cultivation and grazing.
1n a continuous reduction of ground water resources as reflected by lower
ylelds 1n spring fed stream and water wells during the dry seasons. To ensure
source reliability over the life of the scheme, 1t 1s important to protect the
catchment area by proper land-use. Community tree planting 1$ an effective
measure for catchment protecticn especially in the hills where depletion in

source yield 15 high due to rapid deinrastation.

8.9 Pollution of water source due to i1ndustries and sewerage systems
upstraam dre less Likely in rural aread of Nepal. Lack of proper sanitation
practices, haphazard defecation along the banks of streams, litter especially
from agriculture, livestock and human activities such as bathing, washing will
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pollute drinking water sources. There 1s also a possibility of chemical
pollution entering the stream system and ground water (springs) from the use
of chemical fertilizers and pesticides 1n agriculture.

8.10 Precautionary measures woul~ he taken with respect to the area
surrcunding the water source. Clearance of woody vegetation at the incake and
maintenance of proper drainage to protect 1t from intrusion of surface runciis
are required to minimize the possibil:ity of contamination at the intake. When
spring sources are developed in or near spring beds, surface drainage would
be diverted around the spring protection chamber so that contamination would

not take place.

8.11 Potential areas of negative environmental impacts due to rural
water supply and sanitation projects are:

{a) erosion and water logging problems due to overflow or washout
from water supply system components (specifically from
reservolrs);

(b) pollution problem due to increased water use and 1nadequate waste
water disposal;

(¢) ground water pollution from 1nappropriate sanitation units
(latrines) or from 1mproper well construction ctechnigues
(allowing surface drainage rnto the well);

(d) adverse effzcts on health by bringing contaminated water closer
to the houschold and hazards of using polluted source;

(e) increased water use for domestic purposes may deny other users 1n
the future 1.e. agricultural and other alternative uses;

(f) rapid expansion of settlement areas due to availability of
improved water supplies may lead to over congestion and
environmental pollution; and

(g) erosion due to construction activities such as quarrying and use
of access roads, where undertaken.

8.12 Guidelines for environmental impact assessment of RWSS Prcject 1is
presented 1n Table 8.1. Mitigation measures for any adverse 1mpacts during
planning, design and implementation phases of the scheme 15 suggested. Likely
negative environmental impacts from rural water supply schemes are also
identified in the District Development Plan (Arghakhanchi). Short-term
impacts related to construction activities and long-term impacts related to
operation of the water supply system 1s i1dentified separately.

8.13 Site clearance and earth moving for citing system components
during construction eg. 1ntake, treatment units, reservoirs, and pipe laying
could leave the site prone to erosion. The consequences of such activities
are likely to be severe 1n steep hill slopes. Construction during the monscon
would be avoided since the rate of erosion is high at this time. Proper
compaction would be done after excess sorl 13 dumped and pipes are buried.

8.14 Deforestation to some extent 13 likely in the process of citing
system components and providing timber for construction. However, such
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requirementg are low. Cutting tree  from staep slopeg would be avoirded to
provant erouion., LEncroachmunt of onv mgored spucius would bue avordud as wuoll.
Alternative citing for system components would need to be considered to
minimize forest damage. Where cutting of trees 1s Lnevitable (either because
of construction activities or provision of wood), there must be a forest
replacement plan included in the sub-project proposal. Reforestation would

be a community eontribution.

8.15 Quarrying for construction materials especially stones in the
hilly slopes may leave the site prone to erosion and landslides. It 1is
important to avoid unstable slopes for quarry:ing. Excess water flow and
clearance of vegetation along the track could occur. In such cases proper
drainage system must be maintained.

8.16 Properly pl ..ned construction activities and appropriate site
selection for system com.unents during survey and design would reduce adverse
effects.

8.17 As a consequence of source tapping changes in natural vegetacion

and reduced amount of water for wildlife and cattle could occur. But the

effect of tapping a small flow for rural water supply would be negligible.
Use of spring sources with low flow rates may divert the entire water supply.
These would be studied carefully and proper planning and site selection to

minimize such effects would be adopted. The key i1ssue 1s not to disturb the
exi1sting agro-ecological system. Source disputes where they exist, would ke
resolved by ccmmunity dialogue and community consensus. In the case ofi

ground water extraction, reduced ground water level could dry existing shallow
wells. Ground water table and safe yield would be 1investigated.

8.18 Erosion and water logging due to wmproper drainage of overflow and
washout from leakage 1n water supply system components are likely. Drainage
system around the structure would be designed and maintained.

8.19 Overflow and inadequate waste water digposal from tapstands or
handpumps could create localized problem of mud -puddles 1mmedirately
surrounding the structure. Disease vectors breeding in stagnant water would
pose health hazards to the surrounding area. This would create hygiene,
health and aesthetic nuisance. Well water could be polluted 1n cases where
wells are surrounded by sullage. A proper drainage system to drain waste
water from tapstand or handpump to a safe place near a field or socakage pit
would be incorporated 1n the design. Waste water would be used for kitchen
gardening. Integration of hygiene and sanitation education tc women and
community awareness for 1ts upkeep would reduce any likely negative impacts.

8.20 The use of _ow-cost sanitation units (latrines) could pollute
ground water. Citing of latrines would consider such factors as soil type,
depth of water table, drainage patterns 1n the area (1.e. no nearby water
source would be down hill from the latrine) and proximity to water supply
facilities. The platform of a latrine would be raised if the water table 1s
high. Another option would be to provide a horizontally elongated pit with
impervious floor with walls that allow movement of liquid.

8.21 . Source pollution due to improper design and site selection would
be avoided. In all cases zource would be protected. During epidemics use of
a common contamrnated source would be disastrous.
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8.22 Where water quality is not routinely tested and without proper
provision for disinfection (in-home treatment of household storage tanks, or
source treatment) it 1s possible that in some cases contaminated water would
be brought closer to the households with predictable negative impacts. If
water quality is not tested for bacteriological contamination provision for
in-home treatment of water would be required. Integration of hygrene and
sanitation education for proper handling of water to avoid post ccllecticn
contamination at the household level would be imperative.

8.23 Improved water supplies by providing water closer to the household
would 1ncrease water consumption and could deny other users eg. agricultural
or other alternative uses. Community education on effective use of water
would lead to increased understanding of demand and supply and reduce wastage.

8.24 Rap:d expansion of settlement areas as a result of improved water
supplies could result i1n overcrowding. This can be avoided by proper planning
and cooperative community action.

Table 8.1: Guidelines for Environmental Impact Analysis of Rural Water Supply
& Sanitation Schemes and Suggested Mitigation Measures

ACTIVITIES IMPACTS POTENTIAL POSITIVE POTENTIAL NEGATIVE MITIGATING MEASURES
- Negative IMPACTS IMPACTS
+ Positive

CONSTRUCTION/IMPLEMENTATION PHASE

1. Site clewrance and

earth moving for - 1) Employment a) Leave 31Te prone to |a)

€1tIng system + generation for local erosion. 1 As the rate of
camponents eg., people Consequence 1s erosion during
1ntake, treatment severe 1n  steep rainy season witl
unit, reservoirs and htlly slopes. be high avoid

pipe laying. construction during

monsoon period.

11 Dump excess soi1l 1n
nearby depressed
areas and do not
leave the soil

loose.

111 Compact the soil
after pipe
laying &
refilling.

b) Deforestation from (b) Requirement 1s low,

clearing for but  cutting trees
sTructures, pipe In LTeep Llopes and
lay1ng oand encroachment on
providing Cimber endanger vl Lpel ley
for construction. must be avotded.
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MITIGATING MEABURES

ACTIVLTILY, IMPALTY POIENT IAL POSITIVE
- Negative IMPACTS IMPACTS
+ Positive
Quarrying for - 1 Employment Site prone to Avoild quarrying
construction + generation through erosion and stones required for
materials. use of Llocal landsl1des, construction from
manpower especially in the unstaole slopes.
hilly slopes.
Use of access road - 1 Employment Erosion due to Proper drainage
+ generation through clearance of system along the

for transportation
of materials.

1

the use of local

manpawer

Movement of
and services

vegetation and
watler flow along

the track.

road should be
designed and
maintained
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ACTIVITIES

IMPACTS
~ Negative

+ Positive

POQTENTIAL POSITIVE
IMPACTS

POTENTIAL NEGATIVE
IMPACTS

MITIGATING HEASURES

OPERATIONAL PHASE

1. Source tapping from:

A. Spring/stream water + A. Potable water A. A.
saurce causing - avai lable a) Change in the a) Proper planning
reduced water seepage natural and site
surrounding intake vegetation and selaction. The
area and reduced flow reduced amount effect 1s
downstream. of water for negligiole when

wildlife and tapping a small
cattle. flow for rural
water supply
systems.
b) Wwhen using spring |b) Plan not to
sources, because disturb the
of low flow ex1sting agro-
rates, they may acological
be diverted system.
almost completely
to the potable
water system.
¢) Diversion of water [c) Source di.putes
Trom 1rrigation need To be resolvea
by community
dralogue to promote
commun1ty
participation.

B. Ground water + B. Potable water B. Drying of existing |[B. Proper planning and
extraction - available shallow wells. investigations of
causing reduced ground water table
ground water level and safe yleld.

The small amount
axtracted by hand
pumps may have
nsigniticant
_4l7 etfects. J
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ACTIVITIES

IMPACTS
- Negative
+ Pos1tive

POTENTIAL POSITIVE
IMPACTS

POTENTIAL NEGATLVE
IMPACTS

MITLIGATING MLASURES

Erosion and

The natural

2. Overtlow, washouts -
from water supply waterlogging due drainage systTem
system components, 10 1mproper atong with overTlow
and leakages. drainage. water drains around

(Amount of overflow the structure
water 1s, however, should be
considerably less incorporatad 1n
than monsoon design and
drainage and mntained
. erosion or natural

. channels due to
extra flow from
water supply 1s
minimum)

3. Overflow and waste - 1. lncome gencration 1 Loculized problem 1 A proper Jdratnaye
water disposal from + through kitchen ot mud and puddie system to drain
tapstands or gardening 1f mmediacely waste water Trom
handpumps irainage water 1s surrounding tapstand/ hand pump

used 1n kitchen tapstands or to a3 saTte place

gardening handpumps near a Tield or
soakage p1t should
be 1ncorporated 1n
the design.

11 Flooding and 11 Rezpensible uce of
mosquito breeding system and 1ts
posing health maintenance should
hazards 1n the be encouraged
surrounding areas. through pecple's

participation.

111 Hyglenic and 111 Hygiene and
aesthetic sani1tation
nuisance. education to

women.

1wv Well water
pollution

P I

4. Use of Low-cost + ‘1 Reduced Ground water 1 Proper citing at

sanitation units - bacteriological pollution. wells and
Latrines

(latrines).

contamination of the

environment

Controlled

disposal ot human
wastes, Training
small chrldren on

Llatrine use

considering the
so1l type and
proximity to water
supply facilities.

Need to railse
Llatrine plattorm 1 f
water table 1s
high.
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and mortality trom
water related
diseases

ACTIVITIES IMPACTS POTENTIAL POSLtive POTENTIAL NEGATIVE MITLIGATING MEASURES
~ Negative IMPACTS IMPACTS
+ Positive
5. Use of common source - 1. Source pollution 1. Follow standard
due to 1mproper designs, protect
des1ign the saurce, avold
landslide areas.
Catchment
protection through
commun1ty planting
11.  Without proper n Avord selecting
provision of the source
disinfection, 1t susceptibte to
1s possible that pollution, Take
n some cases sutficient source
(eg. stream protection
sources) measures, and
contaminated ensure that the
water could be source water 1s
brought closer to free of pathogens
housenold. During and
epidemics the use bacteriological
of a common contaminations
contaminated before selection
source may be or educate the
hazardous users to use
compared with the disintect and at
use of several household
scattered storage
sources.

6. Avarlability ot + 1 Time and Energy 1 Increased use of 1. Community education
Improved Rural Water - saving for women and water and on use of water and
Supplies young girls additional water 1nvolvement of

resources in community on every
11. Opportunity for domestic use may sTtep OT project
economic deny other users cycle. Community
activities from 1.e. future understanding of
Time saving agricultural or source measurement,
atternative use. use of and supply
and demand of the
water
111 Improved hygiene 11 Rapid expansion of [11. Proper planning
and health from the settlement area for coverage ot
frequent bathing, may promote entire community
washing and other congestion,
sanitary environmental
activities. pollution.
v Reduced morbidity
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ACTIVITIES

IHPACTS
= Negative
+ Positive

POTENT LAL BOSLTIVL
IMPACTS

POTENTLAL NEGATLVE
IMPACTS

MITLOGATING MLASURL Y

7. Community tree
planting

+

Better catchment
protection and
environmental
management

Availability of
fuelwood and
fodder for
community use

8. Hygiene and
sanitation education

1

11

Improvement in water
and sanitation
behavior

Improved hyg:. .
use of water

Reduced
bacteriological
contamination ot
the environment
pramoting
controlled human

waste diusposal

Better eavironmental

management

Reduced child
morbidity ond
mortality leading to
better family
planning

9. Community managed
water supply project

Greater ability of
commun1ty to apply
problem-solving and
organizational
sk1lls to wmplement
sustainable wvater

supply projects.

Future employme -t
oppartuUNITic . -i*a
Income generating
activities from

sk1lls Learned
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ACTIVITIES IMPACTS POTENTIAL POSITIVE POTENTIAL NEGATIVE MITIGATING MUASURES
~ Hegative IMPACTS IMPACTS
+ Positive
10. Non-tormal + Better Uiteracy and
education group decision .

making ability of
Tthe community
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IX. ELIGIBILITY CRITERIA FOR SUPPORT ORGANTZATIONS AND SCHEMES
A. Summary
1. Support Organization Eligibility Crateraia

9.1

(a)

The Fund will select support organizations (SOs) according to the
following craiteria:

legal registration;

(b) constitutional provision to engage 1in RWSS and/or community
development activaities;
(c) proven track record of at least 2 years experience 1n RWSS and/or
community development activities;
(d) accounts audited and certified; and
(e) staffing capacity to carry out the proposed services.
2. Scheme Eligibility Craiteria

9.2

(L)

(L1)

Each project will consist of two contraccs, one for the
development phase financing, and the other for implementation and post-
implementation phase finarcing. Criteria for selecting schemes for financing
includes the following:

Developuent Phase

(a)

(b)

(<)

Felt need: potential time savings per day/househcld 1s at
least 2.0 hours for gravity flow; or widespread use of
polluted source(s); or water consumption 15 less than 15
lcd;

Technical feasibilaity: proposed source(s) yield 1s
sufficient to meec 45 lcd or meets demand for at least 25
led; and

Sustainability: more than 50% of the households indicate
wlllingness to participate and contribute.

Implementation Phase

(a)

(b)

Need: reconfirm need for 1mproved services;

Technical feasibility: undisputed source, water Juality
meets WHO standards, proposed source(s) yield rs sufficient
to meet 45 lcd or meets demand for at least 25 lcd; and
compliance of engiLneering design with established Fund
standards;

Sustainability: a representatlve water user COmMMlTCa
(WUC); assurance that cthere is complete coverage within
communities; community commitment to provide all labcr,
material, porterage and minimum 1% (for gravity and spring
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protection) and 15% (for shallow tubewell) of hardware,
design and gupervision in cash; minimum 3% (for gravity,
dugwell and deep well) and 4% (for shallow tubewell and
spring protection) of capital cost uptfront 1n cash 1n an
O%M fund which should be maintained 1n subsequent years;
100% of increnental costs for higher service levels;

(d) Economic viability: scheme cost per capirta does not exceed
NRs. 1312 for gravity, NRs. 546 for spring protection, NRs.
244 for shallow tubewell, and NRs. 1020 for dugwell; or
economic benefits exceed scheme cost 1n excess of 1.5:1

(e) Environmental soundness: approprlate mitigation measures
for any adver.& environmental impacts;

B. Project Review Process

5.3 The mawn objective of eligibirlity criteria 1s long term
sustainability of schemes. Each project would have a cycle of 12 to 18 months
and would consist of the following four phases: pre-development, developmenct,
implementation and post-implementation. To ensure economies of scale one sub-
project would consist of 3-6 schemes (see chapter IV for details). The
duration of each phase would depend upon community capacity and past
experience 1n cooperative actions.

9.4 Two contractual agreements, one for the development phase and the
other for the implementation and post-implementation phases would be made to
qualifying SOs to implement projects. The Adevelopment phase contract would
be signed at the end ot the pre-development _ .se, and the implementation and
post-implementation phase contract will be signed at the end of the
development phase. SOs and gchemes would be reviewed by the Fund and approved
by the Board (Figure 9.1).

1. Pre-development. Phase
9.5 The pre-cevelopment phase has two components:
1. selection of support organizations; and
2. selection of schemes for development phase financing.
9.6 Selection of Support QOrganizations: The selection of SOs entails

the following steps:

(a) Review of SO Applicat.ions. Support organizations would be
required £to f£11l out a SO Assessment Form (Annex 7) to prequalify
to work for the Fund. This would assess the S0Os legal status,
finances, staffing, implementation capacity, the amount of work
underway or committed, and proposed area of work. The Fund would
meet with the staff of potential SOs to assess theLr
institutional capacity and strengthening needs.
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Figure 9.1: RWSS Scheme Review Process
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(b) Site Visits to Previous SO Activities. Fund staff would confirm
50 Lruck rucord in communirty-bLuasued RWSS  and/or communtty
davelopiment work by wvisiting communities whera the SO had

previously workcd.

9.7 SO applications would be appraised by the Fund's Technical
Appraisal Committee (TAC). Qualifying SOs would be 1nvited to participate in
a 8-day SO orientation and 1ncroduction to participatory development workshop
(9ee chapter II para 2.31 and Annex 1l1l).

9.8 Scheme selection for Development Phase Financing. The salection
of schemes for development phase financing will i1nclude two activities, ona
at the community level, and the other at the Fund level. These nclude:

1. Preparation of Prefeasibility Studies. At the community level
the pre~development phase would entairl undertaking a
prefeasibility study (Annex 27) which would be the basis for the
SO to prepare proposals for development phase financing. The
prefeasibility studies would be undertaken shortly after
qualifying SOs complete a 8-day orientation workshop (see chapter

II para 2.31 and Annex 11). For each community the SO would
prepare a community profirle which would include information on
socio-economic characteris.r-5, community needs, source adequacy

and reliability (Annex 138), community capacity, and communicy
willingness to contribute and participate (see chapter IV for
details).

Output. Key outputs of the prefeasibility study would be a
request for improved services and community willingness to
participate and contribute from more than 50% of the households;
and a proposal for development phase financing (Annex 12).

2. Scheme Appralsal for Development Phase. Appraisal would include
§1te vislts by Fund staff to a sample of proposed schemes of each
subproject proposal to confirm felt "need, request for Lmproved
services, source measurements, and community willingness to
participate anc ontribute (Annex 30). Site appraisals would be
undertaken 11n the driest season (April/May) to confirm
reliability of potential sources. The appropriateness orf
software i1nterventions would be assessed based on narrative
descriptions of community capacity to organize, 1ts experience in

cooperative actions and literacy levels (ssee chapter IV Table
4.1).
9.9 One Fund staff member would be held responsible to present a
report of the appraisal to the Fund's TAC. She/he would be the contact person
in cthe Fund for that particular SO. Recommendations by the TAC would be
forwarded to the Fund Board for approval.
9.10 Outputs. Key outputs during this phase include selection of

support organizations and contractusl agreements for development phase

financing.
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Developmont Phasae

9.11 In the development phase communities, in particular women would
develop the willingness and capacity to manage their own water supply and
sanitation system. Key activities include:

1. Community organization (with SO assistance) leading to cthe
formation of a water user committee (WUC);

2. Preparation of a community action plan (CAP) for community-based
RWSS services with SO assistance; and

3. Selection of schemes by the Fund for implementaticn and post-
wmplementation phase financing.

9.12 Community Organization. At the community level SOs would
facilitate local people to mobilize and organize leading to a representative
water user committee (WUC), 1dentificacion of VMWs, the role of women, and
training of WUC members to take on management of the improved system. During
this phase the process for registering the WUC would have been initiated.

9.13 Preparation of a CAP. The CAP would include the following:

1. Community resource maps showing location of proposed schemes and
time saved for each group in the community.

2 Narrative descriptions of major design and planning decisions
such as choice of source, service level, number and locaticn of
tapstands/wells, options considered and user awareness of
expected differences 1in reliability, convenience and health
benefits, cost implications of each option considered and
arrangements for making contributions to capital and O&M. The
description would also contain 1nformation on how the WUC was
formed and 1ts composition by gender.

3. Justification for the nature and scope of software intervention
for implementation phase and post-implementation phases.

9.14 Scheme Selection. Proposals for implementation phase would be
apprairsed by the Fund's TAC. It would be appraised for compliance of need,
technical, sustainability and economic criteria and environmental soundness.
Non-compliance of criteria would not necessarily lead to outright rejeccion,
but may take the form of a recommendation to re-design at which point 1t would
be re-assessed to ensure 1t complies with established criteria. Only
potentially contaminated sources such as sources where animals also bathe and
drink, sources downstream of habitation would be tested for bacterioclogical
quality to provide a basis for deci=i1on making (see Annex 18 for details).
This would be reviewed as the Fund gains experience.

9.15 The Fund would require SOs to provide a descript:on of the
process, all information specified in Annexes 13 and 19, and timetable of
implementation. SO 1nstitutional capacity would be reconfirmed to see that
1t has the required staff to carryv out the i1mplementation and post-
implementation phase activities. The recommendations of the TAC would be
forwarded by the CED to the Fund Board for approval. A copy of the proposed
project proposal would be sent to the District Development Committae (DDC).
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This would allow the DDC to update and avoird duplication of RWsSL actuvitied
in the district.

9.16 Qutputs. Key outputs at the end of this phase would be a
representative WUC with at least 1/3 women, a community action plan (CAP) as
a proposal for implementation and post-implementation phases which would
Ltnclude a grtatement of community contributions for capital (cash, labor,
material and porterage), and a contractual agreement between the WUC, Fund and
SO for implementation and post—-implementation phases.

3. 1Implementation Phase

9.17 This phase would include mobilization of local resources and
gupervision of construction of water supply and sanitation schemes, a more
rntense hygiene and sanitation education (HSE), training of WUC members, and
VMW and mason trainings.

9.18 Arrangements would be made by the Fund to test groundwater sources
tapping shallow aquifers less than 10 merers deep after development and
disinfection. Sources which are not free of fecal coliforms would be capped
to ensure that a pump cannot be 1nstalled. Similarly enclosed and protected
springs would be tested before final selection to ensure that they are free
of fecal coliforms, 1.e. 0/100ml.

9.19% Outputs. Key outputs include improved water supplies managed by
a representative and trained WUC, 1ncrezased use and construction of lactrines,

and trained women's groups for HSE.

4. Post-implementation Phase

9.20 This phase would include follow-up and operation and maintenance
activities, caontinued HSE <raining and other related activities such as
monthly meetings with women's groupg, skill enhancement training to women,
follow-up health KAP and/or healthy home surveys, and latrine construction.
The SO would help the WUC and women’'s groups to establish linkages with
programs that have a credit component such as the Small Farmer's Development
Program (SFDP) and Production Credit for Rural Women (PCRW). Before
completion of post-implementation phase the WUC would be registered. Upon
completion of this phase the SO would prepare a completion reporrt.

9.21 The Fund staff Jould visit a sample of schemes to establish
conformity with initially approved scope of work. The Fund would review and
provide to the Fund Board a completion report and a technical audit of a
sample of schemes of each SO.

9.22 The Fund would monitor and evaluate the impacts of 1nterventions
on a sample of communities to identify cost effective measures to wmprove
rural health and sanitation.

9.23 Outputs. Key ovtputs include sustainable RWSS, hygienic and
optimal use of water, and increased access of women's groups to the formal
credit system.
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C. support Organization Eligabilaty Cratweria

9.24 Support Orguanization Eligibulity cricerla. All potuntial gupporc
organizations would be required to meet the rfollowing criteria to prequalirfy
for financing by the Fund. These include:

(a) Legal status
* Local governments are automatically legally recognized.
Nongovernmental organizations and CBOs would be curcently
registered with any one of the following: the Society

Registration Act, Social Welfare Act, Cooperative Sociecy
Act, Company Act, Water Resources Act, or the Private Firm
Registration Act.

(b) Constitution

* SO constitution and by-laws would permit 1t to engage 1in
RWSS and/or community development activities.

(d) Track record

* proven track record of at least 2 years 1in RWSS and/or
community development activitlies.

(e) Finance

* Adequacy of finances would be assessed by a review of
audited accounts.

(£) Staff
* The organization would have sufficienc staff or
demonstrated ability to recruit appropriate staff. Thi.
includes demonstration of software and hardware

backstopping of field level staff to supervise design and
construction, M&E, sanitation technology, hygiene and
sanitation education and integration of gender 1sSsues.

D. Scheme Eligibility Crateria

9.25 The Fund will select schemes for financing development phase, and
implementation and post-implementation phases.

1. Development Phase Eligibility Criteria
9.26 Scheme eligibility for development phase would include need for
improved services, sustainability and technical feasibility. Indicators to

determine need, sustainability and technical feasibility 1rnclude the
following:

(a) Need. Need for water would be demonstrated in terms of time cost
in water collection, or widespread use of contaminated water, or
water consumption is less than 15 lcd. Indicators winclude any
one of the following:




* potential time savings per houschold/day 13 at leastc 2.0
hours for gravity flow. Households in the hill make abouc
6-8 trips per day ain about 30 minutes (round trip).
Providing service within 10 minutes would save at least 2

v
hours. The benefit from time saved would ensure economic
rate of return required to justify 1nvestments (see chapter
VII for economic justifications); or widespread use of
contaminated sources such as use of sources where animals
also bathe and drink, and scurces downstream cf habitation;
or water consumption i1s less than 15 lcd.

(b) Sustainability. Indicators include:

* A request for improved services and community willingness
to contribute and participate from more than 50% of the
households.

(c) Technical criteria. Indicators include:

* Proposed source(s) capacity 1s sufficient for 45 lcd taking
Lnto account water de wand  for huuselol‘ maintenance,
domestic animals, personal hygiene, wastage and leakages.

b In cases where the proposed source(s) cannot meet 45 lcd

Annex 15 for details;.

the lowest per capita consumption acceptable 1s 25 lcd (see

* surface water, including spring fed streams, would not be
used as a source (see Annex 18 for details) unless the
surface water and 1its catchment are unlikely to be
contaminated and an initial fecal coliform test grLves a
level less than 10/100ml, or eifective in—-home treatment
can be 1mplemented by community members. A study on in-
home treatment would be carried out by the Fund before this

option 1s generally applied.

* other water quality parameters such as levels c¢f iron,
fluoride etc. would not be routinely tested unless problems
are suspo .ed.  But Lf calcium deposit 13 a problem such

source would not be tapped.

* water color, taste and cdor are acceptable to the users.

Implementation Phase Eligibility Criteria

[N

9.27 Scheme criteria is concerned with need, sustainability, technical
and economicC viability and environmental soundness of schemes. Implementation
phase proposals would be required to meet all established criteria.
Criteria/indicators include the following:

(a) Need. In the development phase need would be reconfirmed with

more accurate measurements of time saved, levels of water
consumption and use o. polluted sources from a representative

sample of each group 1n the community. Time savings would be
determined from re¢.-urce wan. . Indicators include any one of the
IX-8
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(b)

following:

* Potential time 3zavings per day/housshold 15 at loast 2.0
hours tor gravity cflow (sSee chapter VII{ for economic
jJustification), or fecal coliform of existing sources is
more than 10/100ml, or water consumptlon s less than 15
lcd.

Sustainability Criteria. The potential for community management would
be determined by the level of community organizat:ion and willingness to

contribute and participate. It has been observed that in areas where
the level of need/demand 1s high there 1s a greater interest and
willingness to contribute (see chapter VII for details). Information

on rural household income (MHPBS, 1986) indicates mora than 90% can
afford to pay Rs. 12-30 per month for water supplies. Affordabilicy is
not an issue and a small cash contribution towards scheme construction
would enhance community ownership. For scheme sustainability complete
coverage of a community 1s i1mportant. Data from the District
Development Plan (DDP) of Lumbini (FINNIDA) indicates there 1s at least
one point source for each settlement 1n the h:ill and 10-12 point
sources 1n the terai1 for each settlement. In light of this 1t 1s
unlikely that two communities would need to share the same source. It
1s more likely that settlements within a community would have to share
a point source, hence the practicality of using complece coverage
within communities as a criteriou. Indicators i1nclude the rollowing:

* A representative WUC to sign rmplementation agreement with
the Fund and the SO and assurances there 1s complete
coverage 1n the community. The WUC would be aware of
proposed source(s) capacity and that it 1s sufficient for
4S5 lcd or meets demand for at least 25 lcd.

* Signature from all households that the entire community 1s
covered.
* For schemes which provide the standard service level,

communitles would contribute the following

- all unskilled labor, local materials and porterage.
This would result 1n communities contributing 25%-50%
of the cost of gravity schemes and 15%-20% of the
costs of well and tupewell schemes (see chapter VII
for details).

- cash contribution of minimum 1% (for gravity and
spring protection) and 15% (for shallow tubewell) of
hardware, design and supervision to foster a sense of
ownership and to encourage communities to seek low
cost design solutions.

- communities would take full responsibility for
operation and malintenance. They would deposit
minimum 3% {for gravity, dugwell and deep well) and
4% (for shallow tubewell and spring protection) of
capital cost upfront in cash i1in an O&M fund which
should be maintained in subsequent vyears. This
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(c)

(d)

purcentuge ia bavod on current estimates Ot annual
O&M costsg (see chaprter VII for a4 more detalled
discussion), and would be subject to review as the
Fund gains experience;

w Communities would contribute 100% of the incremental scheme
costs for improvements over the standard service level.

Technical feasibility. Technical feasibility Ls concerned with
source adequacy, questions of physical scale, design, layout,
location of facilities, s<r—ice levels, technoclogy anrd their

appropriateness to local wcuaditions. Indicators 1include the
folleowing:
* Signature of all WUC members that the proposed source 1s

acceptable and that there 1s no source conflict within and
between neighboring community.

* If source is on private land signature of owner agreeing to
use of source.

* Signature of all households that design of tapstand and
layout 1s acceptable. The resource map would show how the
scheme would improve services to each group/settlement .n
the commur _.y.

> Signature of technical officer who surveyed and preparad
design to ensure that design is technically feasible and
N complies with established design standards (Annex 15).

- For gravity flow systems the location of tapstand
would be within 150 meters for any household. In
spardely populated areas with no competitLive
traditional sources 250 meters distance is acceptable
for location of tapstand

- In the terayr one tubewell would serve 10-20
households within a radial distance of 150m

- conformity of design standards 1n relation to
provision of dr ..age and sullage around schemes and
system components.

Economic Criteria. Economic apprairsal 1s an attampt to
establish the value of a project to participating communities.
Schemes would p: yvide adequate benefits to justify Lnvestments.
The ccst of RWSS per capita would be below or does not éaxceed
agreed ceiling, or that benefits exceed where achieving certain
standards 1mplies higher costs. Indicators/criteria includes any
one of the following:

* scheme cost per capita does not exceed NRs. 1312 for
gravity, NRs. 546 for spring protection, NRs. 244 for
shallow *.' well, and #i.. 1020 for dugwell;
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* Accept .- 2 economic rAate of return (ERR=15%). This will
tahe a:lowance [or Ciah did uncertatnily which way atlose
from ditferences 1n assessment of actual costs and benefits
(see chapter VII). If schemes involve higher per capica
costs it would need to demonstrate that economic benefits
exceed scheme cost in excess of 1.5:1

(e) Environmental Soundness. Mitigation measures to address possible
negative impacts of rndividual schemes would be 1ncorporatced 1in
designs to ensure that they meet agreed criteria. If any threacs
ex13t appropriate mitigation measures would be carried out by che
community.

* Mitigation measures for any adverse environmental impact
that may threaten the source due to construction and
operation of activities such as landslides, deforestation
1n catchment area arnd pollution due to human activities 1n
the catchment area complies with established mitigation
measures (see chapter VIII for proposed mitigation
measures), provision for source protect:.on.

E. Criteria for Prioritizing Competing Subprojects

9.28 Prioritization of schemes would be necessary only 1f the number
of proposals that me=t established criteria exceeds tne capacity of Fund start
to handle them. This seems to be unlikely in the first two years of RWSSP
implementation 1n vicy of the number of potential SOs (see chapter VI) capable
of implementing comminirty-based RWSS services such as that envisaged by the
Fund. If 1t becomes n-cessary to prioritize competing proposals criteria that
would be appropriate foc prioritizing competling proposals include che
following:

* sub-projects serving a cluster of communities within contiguous
areas (see chapter V);

* schemes which obtain community commitment for capital and O&M
contributions over and above the minimum (para 9.27);

* schemes w:th low per capita investment and O&M costs; and

—

* schemes that serve low service level areas where <chers L5
demonstrated felt need for RWSS.
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APPENDTYX A
PROPOSED RURAL WATLR SUPPLY AND SANITAT1ION PROJECT

TERMS OF REFERENCE

UPDATING OF FINAL PREPARATION REPORT (PHASE III)

I. BACKGROUND

1. Continuing low coverage 1in rural water supply and s
with the fact that many previously completed schemes suf
problems of disrepair has raised concerns over the e
sustainability of existing approaches 1n the sector.

LTacion, coupled
er from serious
fectiveness and

2. Preliminary preparation studies for a proposed IDA-financed rural watzar
supply and sanitation project were completed 1n October 1990 by an
international and local team of consultants led by Binnie & Parcners.
Following signirficant change Ln HMG Directives for the rmplementaticn of rural
water supply and sanitation projects, furtner preparation work was carried out
by a team of local and international consultants managed by East Consult
resulting 1n a Final Interim Report Phase I.

3. Phase II of preparation was carried out by a team of local and
international consultants led by Development Alternatives Nepal. Phase II
took rnto account recent events that took place i1n Nepal, particularly HMG'S
decentralization 1nitiatives, new legislation for development ac the village
and District levels, recommendations for administrative reform 1n cthe civil
service, a new openness toward the involvement of NGOs 1n service del:ivery and
a high level government declsion TtO pursue tne estaplisnment Of a central
Rural Water Supply and sanitation Fund (hereirnafter called the Funa) to
finance community based init:iatives 1n rural water supply and sanirtacicn. The
major tasks under Phase II were a continuation of the work under-aken under
Phase I of preparation and Lncluded the further definiticn of:

(a) project organization;

(b) legislation, rules and operating mechanism for the ¢reatwon
of the Rural Water Supply and Sanitaticn Fund;

(¢) project components;

(d) cost estimates and phasing;

(e) economic and financial analysis;

(£) legal 1ssues; and

(g) environmental Lmpact assessment.
4. Phase ITI was completed 1n July 1993 wich the publizaz:icn o a IZinal
project preparation report. Project pre-appralsal was carr:2a out by IDA 1n
June 1993.
5. Phase III which 1s financed by a Japanese Grant, starzed 1n March 1993.

It primar:ly consists of field testing of rural water supply and sanicarion



sorviee dalyuogy opl rang. Thoe fiald rectang will, an partaealar, tast e
alygeba bty craterea whie o wete deltnesl withion Phase 1L as well as proceed
with project itmplementaction, althouqgh on a reduced scale, through 1 piloc
operati1on where Support Organizattons (mostly NGOs) will actually be recrusted
to deliver services. The field testing project has just signed 1ts [LrsSt
1mplementation contracts with several Support Organirzat:ons. Phase III also

rncludes funding to update the final project preparation report in light or

the findings of the field testing.

II. Scope of Phase IIT Consultancy.

6. The updated final preparation report will cover all aspects of cthe
proposed project rncluding, but not limited to, project description, Cost
estimates, financing plan, criteria, processing arrangements and analys:s of
benefits. A number of key actions have been 1dentified below to upaate
preparation 1n time for the appraisal mission currently scheduled for
November /December 1993. It 1s essentlal that the consultants work closely
with and 1ncorporate the experiences of the Field Testing in addressing these
Lssues. This will 1nclude participation 1n evaluation of Support
Organizations proposals and fireld visits. The starting pornt of this exercise
1s the Final Project Preparation report published 1n July 1993. Tor this
reason comments have been provided below on each chapter of that report and
form the scope of work for this consultancy.

Chapter II. The Rural Walter Supply and Sanitation Projact

7. Terms of reference should be prepared for all studies,
8. Finalize the monitoring and evaluation (M&E) framework development in
the final report. Specific actions include:

(a) Prepare the M&E action plan to cover the following areas: (1) the
purpose and users of M&E;, (1L) types and levels of M&E regqu.red
and their main components; (111) monitoring rndicacors (To r2Line
the wndicators listed 1n Annex 21), and (.v) the M&E syscem thart

needs to be developed which will cover:

(1) The types of information to be assembled and the formats for
assembling the i1nformation within and outside the Fund; (2)
information and indicator., required to be collected at cthe
community level (community .wonrtoring); (3) arrangements and
frequency of repcrting and the instruaments and the rzzcrIing
reedback to be used; (4) the staffing and responsip:rlity for
monitoring needed both at the Fund and community levels; 5)

outline and topics of tne impact evaluation; and (6) act_on olan
to establish tne M&E 1including local and fereign r=acan:ical
assistance required for methodology, data gathering and analysis
as well as timing.

Chapter III. The Rural Water Supply and Sanitation Fund

9. A system of unit costs and prices to assist evaluation ©f Suppor:
Organization scneme cost proposals needs to be developed.

10. The drart subsidiary ;cunt agreement needsS to be prepared.

[x)



Chapter IV
11. Complete the Institut:ional Manpower Assessment. The updated tinal
report should (a) cover more SAs, (b) complece che rull analys:s of daca on
manpower, and (c) present information in a summary table/matri< 1ncluding:

(L) number and size of SOs, SAs and S0O/SAs; (1)
composition and characteristics (gender, educat:ion and sk
salary and length of experience; (L1l) estimates Of actual ¢
spent 1n work activities (for government sca:f ro
activities); (1v) estimated time avarlable t©o worx ror
activities; and (v) specific suggestions for i1nvolvement .n RWSS
activities (specially the government sector potancial SAs).

Chapter V
12. rinalize the Hygiene and Sanitation Education (HSE) Framework co cover:
(a) clear HSE objectives and activities; ({b) organization and

delivery; (c) approach and strategy i1ncluding communications stratagy; and,
(d) linkages with the sanitation strategy and demonstration latrines program.
From the experience of other NGOs/private groups a more dectatiled
implemenctation action plan should be prepared which would focus on activities
to supporecg;

(1) target groups and individuals and attitudes and behavior; (i11) approach
to encourage behavior change and communication channels to be used; (i11i1)
strategy for materi.al development and program for or:entcation and workshoos,
and specific training for SOs, government health stafr (as appropriace), and
the community; (1v) HSE 1n the schools; and (v) costs of HSE. The action plan
snould raentiry clear activities, roles and responsipilities as 1T relaces co
the sup-project cycle activities.

13. Finalize details of the Sanitation Support Program which would 1nclude
recommendations and arrangements for the private latrine program, nerms and
conditions.

14, In the context ol environmental sanittation, the consultants will acsess
the demand for small scale community drainage, examine possiple rtechnical
solutions and determine necessary 1nputs 1n terms of technical support,
communlity organization, materiral inputs, etcc  The consultants will recommend
whether this component should be included. If so, the consultants should make
approgpriate racommendations on ccsts and rmplementing the component.

15. Finalirze methodology for the Community Development sub-component
including a summary table/matrix of all oriencation, workshops and training
to be supported by the proposed project at the Fund (program) and community
levels, responsibility, including types of training and methodolog:es, number
of target audience or partlicipants, inputs to be proviaed (trarning matar:als,
cost of training etc).

16. Prepare deturls or the technical support serviies {Ir ~vomen as Jescribed
1n Annex 1, para 8 1ncluding cost estimates.

17. Review Annex 9 on the Process of Registering Water User's Committee 1in
the light of the Field testing experience that would include a step by step



procogns for pogittorang WHE tocTading apec b e guandel tie s on e compo ot ton,

role and functions or WUC as i1t relaces to the sub-projecr cycle activicies

18. Prepare Draft Project Guidelines which will i1nclude the above annexes
alcong with other formats, criteria devel..ned for review during appraisal. The
mission recommends that arrangements be made that the results of the field
testing activities being carried out be taken into account in the preparat:ion
0of the project guidelines i1n particular the criteria, processes, formacs,
contracting procedures and procurement arrangements £or; (L) regirstering and
selection of SOs; and, (11) preparation of sub-project proposals for the
develcpment phase.

Chapter VI - Costs

19. The cost estimates wrll be updated 1n the light of new componenrts, e.g.
technical support services for women, and possible changes wn the mis of
scheme types (see para 28). Guidelines should be developed to assist SOs to

produce accurate and complete costs which would facilitate cost compar.scns
by the SO and the Fund. Thec o>nsultants should assist the Field Testing and
the SOs to test the guidelines and the results, i1ncluding examples of each
type of scheme, should be presented 1n the report.

Chapters VII and IX - Eligib:ility Criteria and Economics

20. It 1s desirable that the criteria 1i1dentified and proposal cforms
recommended 1n the Draft Final Report be thoroughly tasted by the Field
Testing, and appropriate modifications, be 1ntroduced 1n the light of
experience. Special attention needs to be paid to securing accurate in:t:ial
information on likely need, prime facie evidence of potentially wviable
schemes, and then indicators of benefits. Capacity of Support Organ:rzitions
to estimate ERRs for a sample of projects should be tested. In adaicion,
willingness to pay must be tested by ensuring that appropriate contributions

are paid.

21. Crirterra to Prioritize or to Ac~e .t Proposals. One 1i1ssue on wnich
experlence will be gained and recommendations made in the report concerns the
number of proposals, their quality, and the capacity of staff to handle chem,
and hence the extent to which 1t wi1ll be possible to approve all projects
which meet criteria, or whether criteria will alsc be needed to pricritize
acceptable schemes. This w.ll have a4 significant .mpact on the nature of
tndicators to be used, and also processing procedures (since usLing cr.teria
Lo compare projects with each other, ratner than derfined atandarcds, vnplies
periodic rather that continuous reviews of proposals).

22. Area Targeting: It needs to be determined whether there should be some
targeting of specific communities or areas, or whether complete rel:ance could
be placed on selecting from proposals coming from the field. The project
would aim to pursue a "bottom up, demand-dr:ven" approach, which implies the
latter. On the other hand, t..2re may be reasons to consider targeting cerzain
areas or underprivileged communities which might stand to benefic highly from
schemes but be overlooked under a pure demana-driven approacn. The repor:
should take 1into account, 1inter alia, the criteria being developed rfor the

proposed poverty allewviation fund.

23. The only comprehens:ve data known to the mission which are available to
enable relatively rapid analysis of this 1ssue have been collectad oy cthe

4
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FINNTDA/DWSS project for Choe e diatcrcta ot Lumbiang zono. The e it 1 thoobd
be analyzed 1n some detail 1n the updated final report. [ssues to be
tnvestigated are differences 1n coverage among Contiquous Sommunities (J4re
there pockets or disadvantaged comnunities?), the excent to which difrferenc

communities must share common sources, what practical indicators can be
developed to enable the Fund to judge whether there 1s a need for more
attention to contiguous areas (e.g., content or maps locating schemes to be
provided 1n the pre-development phase), estimates of cost savings which mighc
occur from clustered versus dispersed sub-projects. Many 11ndicatdrs may
diLffer 1n different areas (hills, Terai, inner Terai).

24. Sanitation Component: The consultants shall make recommendations on the
size of sanitation loan funds i1n the light of appropriate sub-loan amouncs to
community members, and the number of times the fund should be expected to
revolve before all families who want latrines have them.

25. Measures of Need and Benefits: It 15 wimportant that the schemes under
the Fireld Testing attempt to test the usefulness of 1nit:al rndicators of need
and potential benefits, not only the nature of the exl1sting situation, but
also the likelihood that 1t can be improved: (1L.e, time saving, more
avarlapility, cleaner supplies, etc.). The extent to which this information
can be effilciently refined during development phase should also be tested, and
the ease with which 1t 1s possible to quantify benefits. This may have
wmportant consequences for determining minimum rnformation gathering to be
required initially by the Fund. The consultants shall review the i1nicial
experirence of the Field Testing and i1ncorporate theirr rfindings wn the
recommendations.

25. For the updated final report there should be specral efforts to secure
becter estimates of time savings in the case of Tera. schemes.

N

27. Economic Criteria: The threshold criteria need to be reviewed 1n the
light of better 1nformation on costs and benefits (from FINNIDA/DWSS, Fireld
Testing), and the number of projects which would exceed per capita cost
thresholds should be estimated.

Design Service Level Standards:

23. There 13 a need rto examine the wLncremental costs of different design
gtandarda (more ov tower L/c/d, dsbance foom Lapnland 1o houscholas, densit g
of wells). This analysis can be based upon comparison of different schemes.
It may involve engLneering exerclsSes. This should also be useful 1in

ascertaining the possible 1ncremental contributions for communitres wanting
higher than standard service levels.

29. Before apprairsal, 1t would be desirable to have a better analysis of tne
gquantitative relationships between design service levels and ERRs. In
addition to examining cost implications of service levels (para 23 above) th:s
rnvolves examining benefits as well. Spec:ifically, the fewer wells oOr taps
per household, the lower the costs (but also the lower the benerfit). Mor=
justification ts required for the assumad 100 households per shallow tube well
and 200 per deep tubewell. Exploitation of the Lumbiny zone data should be
invaluable in th:is regard. The benefits associated with the standard service
level of 45/1/c/d for design population needs to be examined. The AIIPH
(1952) study finding, whicn confirmed that of other studies, ©OLf CconsumpTLION
with schemes of around 25 l/c/d "witnhout" schemes, suggests this stanaara 1S



axcaamive (0t he wataor 0 not auen aoaed) Il ot , avarlabolaoty will o
many yedrs be cven more excessive (depending on growth rate and planning

horiLecon) .

30. The appropriate planning horizon needs to be considered, and be
negatively related to growth rates. With growth rates of over 3% 1n cthe
Terai, a planning horizon of 20 years implies providing facilicties at roughly
twice the standard (for present population). This seems excessive, where

resources are scarce.

31. Source ownership: Satisfactory evidence for effective access to sources
needs to be clarified including the 1ssue of shared access to sources by
competing users. There should be further examination of past practice on this
1ssue, legal precedent, and l:kely and desirable legal changes (1n the context
or the new Water Resources Act and draft regulations) 1n this rceport.

32. Cost Estimates tor Schemes: Need to be reviewed 1n the light of markec
conditions (and experrence of the Field Testing and other projects). This
Speciral

should apply equally to software as well as hardware elements.
attention should be paid to deep tubewells which appear to have excessive

costs 1n the DFR.

33. Proposed Mix of Scheme  Based on review of need for schemes and l:kely
benefits, the consultants need to review the estimated mix of scheme tvpes and
incorporate resulting changes 1n cost and phasing. For example, 1 gravity
schemes are a larger proportion of the whole, administration costs may need
to be more targeted to smaller disadvantaged communities, cthere mayv be fewer
economies of scale than assumed 1n the DFR.

34. Studies: The list of possible studies in the airde-memoire neads to be
refined, 1ncreased or decreased, terms of reference drafvaed, and est.mates

made of professicnal i1nputs and costs.

ITI. Staffing, Timetable and Reporting

35. The consultant team should be experienced 1n the following aregas (some
team members may cover more than one area):

-~ rural anrhropology/sociology;

- law;

- 1nstitutional reform;

-~ economics and financial analysis;

- sanitary engineering;

- community development;

- Nongovernmental organizations; and

- training.
36. One of the above team members must be designaced as Team Leader to

manage the work.

37. The consultant will submit the following reports:

(a) Draft Updated Final
Preparation report phase III..........
cont-act signature.

13 weeks after

Gl an



38.

(bh) Updated Fonal Porepar it ton
Report ............ ... ... .4 weeks

cecelpl Of comments.

Fifteen copies of these reports will be prepared.

written 1n the English language.

atctcer

The reports will be
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THE RURAL WATER SUPPLY AND SANITATION PROJECT
ANNEX 27: PREFEASIBILITY FORM
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THE RURAL WATER SUPPLY AND SANITATION PROJECT
ANNEX 28: DRAWINGS OF TYPICAL SCHEMES
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T T Nameof the VDU 770 7T T T T T Name of SO - o T T T T T T e o T
Ward No,

.. Lype of Scheme (Crrele) | Gravity/Spring Urotection STW/DTW/DW
Nanic of village/commuruty

_ T TP — . Datcof Construction Started . . . Completed ... . .. Nooldays
T o ] e o Quanuty Used by day T TGl ! Rate %«.ﬂc::.
SV CZITALCATTS) 6] ) RO 0) A[TAZ| A ] IS [CIR[ 1T [CIR IS0 Quandty  {(Rsy | (Rey
MARK [TEMOF WORK* | == ——>| ™ _
| No [ Particulars [ Umt i - L
N THL o S—— S p—
| 1{Cement O T .S S N e T S TN O A A g m _
2| Remforcement Bar R e e
[ 6mm _m I B S VU Y Y N Y U
8 BT S A B S Sl M s s A
10 mm m
12 T e P
Sub-Total Rs.
JTHIDPE Pipes
(Spealy pripe dia_and Qlass) o _ o
jI.V_.z. | ] R
- e T Tt T T T T e )
_m SN IR I SN RO A S B At ~ B i
m
m S I I - I
4|—.=|| — — e f—_ R _
i q. mT N S
Sub—=Total Rs.
[ Gl Pipes
(Speafypipe dia and (Tassy o e e o ~
_m ] f
m
m_ [ 'wll N — N
m
— | Sub-Total | Rs.” e e e P e g ! i
—_5[Toolsand equipments (Specily)
nos
nos
_nos ‘l
nos
nos [ B
nos [
I nos
- nos
| [Sub=Total_ Rs.
*1.Usc folloaing abbreviations: G=1art Pi.=

work; B=Backfilhing: S=Soling, M=Masanry work; R=RCC, PC=PCC; PL.=Plastering; PU=Punning; SI.=Sludzing/Dniiing, P=Pump installatio

- . .. :



SEE SIE SN IS TN em mm ) B , , "

ACTUAL CONSIRUCTION COST REPORTING FORM (Use a set of _..:_N.me to 7Ttor cach scheme) B
CCOSTOF UNSKHTEDTABOUR FORT OCAL SATERIAL SCON ECTION

FORM—-130f7
Pg loll

1d Stoie Agreegate Other Matenal (speaity)

Distance the ol materal s avalsbile from site (kiny.
Capaaty ol ve. el used for portenng (Cum )

“Nameot the VDC ™, 70 00 T T T T T Nameof SO T T

Ward No - " " Type of Scheme Q.,:.m_mv.....C:?..,.\,:.u.\.\m_:_:m Protectio/STW/DTW, DW
Name ol villagd'communilly

e Datcof portenng Stagted e Completed . . ... Noof days .. ..
i o o o Quantes uwd by day o I Rate Amount
zi_.._:_c:_.:m _C:: __N_u&.ﬂmﬁl;a_!:|m_‘ﬁ,_...;_.__:_w_-._m_:_ _.m_{_ﬂlc_ummn—l_,wﬂmm: :?.V CE

UNSKILL ED TABOUR FOR LOCAL MATEFRIALS )

Sand senving, cellection and portenny

HMas T T T Tandays “.MHw, I e |ﬂ|1 -
J(Woman 0 tmandays| )T T
3/ Sub-Totwal 12} " tmandays|

__INo.of Tnpsccllected | Nos WY A Y I N U O U N U A AN DO A A O D A

Stone collecuon and poricring ) |
mandays
mandays

Man 7
5 Woman =
6| Sub-=Towl [3+6]

mandays

No of Fapscllected ™ [Nos | 0 71 T D T T T T

Agreegale nialang

WMan - Jmandays[ ] T T S S T e T T —
8 Woman _— bmandays 1
__9iSub—Towl{7-3] nandays !
Agreegate collccionand portening — 7 T o _
10 Man - | mandays ; o
M Woman 7 ) nandays h [ i
_ 12 Sub=Towl [1G+ 1] " 'mandays _ o
No. of Tnps cchcted Nos j ]

13) Totallabour[3 = 0+ 9+ 12]| mandays _ 1

14 Other local matenals collccied 1f any (Speafy) T T T

B — L | A B RN DR N
—
T

|
|

[TGRAND TOTAT (R ) {13+ 13 T T i

— RATE OFTOCAL MATERTALS (Calculuion based on above table) .

(ot b on il

Total Capacity of ~ [ Total Total cost (from above table)] Any other cos| Total Rate
Nos. of tnp collected | Vessel used | Cuan. collecled based on manpower cost if wcurred Cost(Rs) |percum.

g (1) (2) (A= (12 (4). (5) (6)=(H+(51(7)=(6¥(3)
an

"~ Agreegate .

—_Other local matenals colleeted 1 any (speeily)

e e . ——— ] e -
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ANNEX 30






THE RURAL WATER SUPPLY AND SANITATION PROJECT
ANNEX 30: APPRAISAL FORM FOR IMPLEMENTATION PHASE PROPOSAL

Proposal Received date.... .. .

-lE -l BN O EE
K . 1 i

0

2 Staff making assessSmMeENt ...o... voveevvers veveeens
3 Assessment Made ON . .. o.iiieer ceveieeen eens
4 Name of SO ... .. ciivivieieniin s
5 Project Name. ... ... . VOC .. ..... . ... WN
Check Cnitena *
Indicator Cntena Met Cntena Unmet |Remarks/Decision
1 {Need
Time Saving {(min.)
Water Quality
2 Technical Feasibility
2.1 |Source Adequecy
Water yield (Ipcd)
2.2|Undisputed Source
2 3 | water quality
2.4 |Design tachmically feasible
2 5 |Usar's choice made
3 |Sustainability :
3.1 |WUC
Representative WUC (Nos )
Minority represented {Nos )
Women in WUC (Nos.)
3.2 |O&M Fund collected (%)
3.3 |Capital Contribution collected (%)
3.4 {Commutment for addiuonal costs
for high service if demanded.
3.5 |Complete cavarage of community
Page 1




Indicator

Catena Met

Cntena Unmet

Remarks/ Decision

3.6

Commumnity contrihution ;
All Labour

All Local Matenals
All Porterage

Community contribution in kind
of total W/S cost in %
% of total cost

Economic_criteria :
Par capita cost (design)
on W/s cost only

on Total software cost

on Total cost

B/C ratio
on total cost

on wi/s cost only

ERR
on total cost

on w/s cost only

Environmaental Soundness

Source Protection

Drainage, Sullage

RECOMMENDATIONS

Page 2



SITE APPRAISAL FOR IMPLEMENTATION PHASE

Scheme Name
Present Population
Nus of LI by Ethune Group

PROPOSAL ASSESSMENT

1. Existing Water Supply Situation (Need/Benefit)

vDC
Design Population

Ward No
SO Name
[RINTE

SITE APPRAISAL

l I

(9]

(9%

Exisung Sources Type mn Use
(Strean/Spring/Kuwa/TW/DW)

Nos of HH using the source

Appx Distance trom farthest HH (m)

Total tme required lor round tnp
including waiing ume (mun )

Av Time required tor communitv(imin )

Waiting ume (mu) |

Water Quality |

Dischurge (Ips) if possible

Months source dnes

Nos of Tnps per dav

Capaaity of gavro/Vessel i use (lit)

. Technical Feasibility
.1 Suurce (Adequacy/Quality/Availability)

iy 19

Proposed
Source 1

Proposed
Source 2

Alterante
Source

r Proposed
Source |

PVI‘OPOac:d
Source 2

Altermate
Source

Tvpe (Spnng/Stream)

Measured Flow (1ps)

Measured Date

Sale Yield (Ips)

Adequucey (Iped)

Walter Quality

Yes/No

Is source undisputed

Yes/No

Yes/No

Yes/No

Yes/No

Yes/No

Statement of WUC on undisputed source Yes/No

Yes/No

Yes/No

Yes/No

Yes/No

Yes/No

It in Pavate land Name of owner

Is there owners' agreement Yes/No

Yes/No

Yes/No

Yes/No

Yes/No

YesNo

Reasons of Source Dispute If Exasts

2.2 Structures (Designs)
Protilc  (Yes/No) Lay-out Plan (Ycs/No)

Source Protection Requirement

Appropriateness of proposed
Intake Structure

I'ransmusston Alignment

Elev at source (in)
Total Pipe Length (m)
Pipe Type,Dia |, Pr Class & Length




Pipe line pass through dallicult zones

Rockv

Yes/No
Proposed Mitigation Measures

Yca/NO
Appropnateness of Measures

Dense Forest

StreamGully Crossings

Land shde

Other Speetty

Reservorr Locauon (Elevatuon/Siability)

Res Capacaty
Elev. (mj
Type

Other nfo

Re+ 1w Location Appropnate to serve

communiy

Receror Located i Stable Site

Land owners agreement if applicable

Problem ol drauung overtlow water

Orher Speciry

Distnbunion Aligmnent

Elevanion at taps (m)

Tapi Tap3

Tap2 Tap6

Tap3 Tap?

Tapd TapB

Tapy .
Pipe line pass through ditficult zones

Rocky

Elev artlast tap (m)-
Total Pipe Length (m)
Pipe Type,Dia ,& Pr Class

Yes/MNo
Proposed Mitigation Measures

Yes/No
Appropriateness of Measures

Dense Forest

StecanvGully Crossings

Lanu Shdes

Other nperetty

BPI/IC Locauon

Elev (m)
Distance (m)

Nos of Tapstands, {s agreed

Is Tupstand Locanion is agreed with
community & women users

Parhicipetion i Communty Mappug

[s Waste Water Drainage Problem Exast
5

Pecren discussed and agreed with users

l [ch/No S

Yes/No |

Beneticuanes Comments on
[apstand

Reservorr

Others




4 [

Sanitation
General Suntary Condition of Area

Demand for Drainage

Demand for [nstututional Latrnines

Demand tor HH Latnnes

Demand tor other Saimtary tauhities

3. Sustawmnability
3.1 Water Users' Commuttee

[s» Water Users' Comnmuttee tormed Yes/No Yes/No
Towl Nos o Members
Nos of Women member
Nos ot members trom nunonty groups
I:thnic group m muonty which represented WUC
WUC 1egestiauon processed Yes/No
How WUC tormed/ [s 1t representauive
[s Tapstand Group Fomed [ch/No chs/No
3.2 0&M Fund and Capital Contribution
&M Fund Collecied Yes/No
Amount Collected (Rs)
Required Amount (Rs) l
Astaigement tor tuture tund collection
Capital Contribution collected Yes/No Yes/No
Amount (Rs)
Required Amount (Rs )
{t tull amount ot O&M Fund and Capatal contrnibution 1s not collected,
Wiicn comunumity expect it to be collected (date)
[l:, VMW selected ch:./No Yes/No T
If No when?
3 3 Community Comnurment for Contribunion
Labor Yes/No Yes/No
Maltcnals Yes/No Yes/No
Sand

Louttion L

Distance trom Site 1K)

1

Stone

L

[.ocation l

Distance trom Site (Km)

Agureudte

IR

Locaton J

Distance trom Sue (Km)

Portrerape

Yes/No

YewNo

Road Head Location

[Road Head Distanee trom Site (Km)




‘s
Manpower
Avalabnhiv ot Skalled Labor JLouullv/FromOulsndc Locally/UiomQutside
Wage Rute (Ry /md) Jr —______Jr
Waue Rate of Unskilled Labour Construction Agnculture
Men (Rs/md)
Wormen (Ry ind)
| Poncnnu (Ky /md)
Is there demand for addittonal services Yes/No (esNo
(Like Pnivate Connecuon Pls Describe)
Is comuiuuny ready o pav additonal cost Yes/No YesNo
Is this aceeplable o commumty Yes/No YesiNo
3.4 Coverage
s Al TH in Community Covered
Reasons for not including other adjoumng area/HH's 1n this scheme (1 any)
Village Lthnie Appx No Village Ethnie Appy No
Nume Group 11 Name Guoup 11H

Reasons

Poonns o ghe con (raisomn s
UL ULl Sutaee

Low discharge

| P B
NG TICCU Ul sThCiTiCy

Cthnie conthicts

o TS T N Y T AN
Vlnais b dny (is opecity

3.3 Adequeey! Appropriateness of software activities

il 1 e YD
[N NINCRHIN P

AP

R |
ANV

-HSE

=Sdiniliiion

-WUC Tramung

A8 IT

I Y6 N5 §

- Nbg

S hthoare Noved iy
T ,IJU\-AI’

SWUHC Thammg
AV Y

| 1% vaavaaney
vivy A

- Skall Dev Traimnge

h

Nl ooy Penceveny
~IVRIDVIT Y LTS

SNl

E N B e = ..



ll
li

4. Economie Viability

Per Capua Cost (design)

- W/s cost only (Hardware)
- Total Software

- Towal Cost

B/C ratio
- Towal Cost (Dev +Imp +Post)
- W/s cost (Hardware)

ERR

- Total Cost (Dev +lmp +Post)

- W/s cost (Hardware)

3. Environmental Soundness

Adcquacy of Environmental nutigation
measures if required




6. Comments/ Conclustons:

sorn

1. Need

Av Tune Required tor Round Tnp el warung ume
General Water Quality

Water adequacy

Techmieal Feasibaliy

,
2 1 Source Adequacy (Iped)

2 2 Comments on design and costing system

3 Sustamability
30T WHC Tommed & representative
(Represented by woren and minonty group)

33 Community Contnibution

3 4 Coverage
{Compilete coverage of community)

33 Adequecy/ Appropriateness of Sotiware activities
anplemented in DP and Proposed in [P& PIP)

4. Ceonomie Viability

3 Environmental Soundness

O Other comments i any

32 O&M Fund, Capiwl Contnbution, Future O&M management

e Appratsal Team Members

S
|
2
3

Dale ol stte visit

N Gl BN Y NS B e R EE .
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1.38 |
40
3853 !
12.67 |
152 |
1521
2.17 !
]

1

S

|

]

1

1

i

|

1

]

1

54 81
68
1.97
8% !
1 44
6.58 |
0
0.12

1958
1767.09 |
38
22.47 |
2.5
152.46
24.39

2
&)

B

81
48
8 67 |
9 6
493!
W2
0.9 !

1957
123 97 !
%6.76
03
70.30
16.87
18& !
18 @
17.19 !
08|
52
7B !
12
0
1.01
30

439!
055
0.08

15 3 !
.07
107 20
1713
1

54

3
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n USS ‘000 Base Cost (1995)
Particulars
Cammity Mootlization
Camunity Mob1lization

WC Training

Spring Protection Scheme
W Training

Sprang Protection Scheme

Shallow Tubewells Scheme
Deep Tubewells Scheme

Oug wells Scheme

Spring Protection Scheme
Camunity Mobi1lization
HSE

Shallow Tubawells Scheme
Deep Tubewells Scheme

Gravity Scheme
Dug weells Scheme
Gravity Scheme
Shallow Tubewells Scheme
WM Training
Deep Tubewells Scheme
WC Traiming
VW Trawning

Table 7 Water Supply and Santtatian Cau of iL4S Project (Continued. .

Latrines for School and Health Post |

| IMPLEMENTATION PHASE
yvater Supply

1Hardware Cost

Catdwment Protection
Sanitatian
Hard.are Cost

L]
i
1
(
]
]
i
|
]
I
]
[]
+
1
[}
]
1
)
1
)
[}
I
1
]
1
'
1
1
1
i
[}
i
[}
1
]
[}
]
1

1

(derived fram Table 27-31 for sorhware cast; Table 47-51 tor water aupply cost, and Table 60 for samtation aost
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Table 7: Water Syply and Samitation Cost of RWSS Project (ContTimued.

Suo_Total (Implementation Phase)
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)

of 1SS Project (Cant fived

Tabla 7. Hater wgply wud ‘cantation ol

In USS '000 Base Cont (1995)

Particulars

1POST IMPLEMENTATION PHASE

|Samitation

|Haraware Cost

|Household Latrines

Gravity Scheme

Shallow Tupewells Scheme
Deep Tubewells Scheme

Dug wells Scheme

257! 38 5.1

2.57 !

1.93 !
193 !

Spring Protection Scheme
Catchment Protection

9.79 !
55

18.88

Commmity Mcbilizatian

HSE

|
1
i
1
i
]
]
1
i
i

56
7 64!
81
12
17
85
o2
D0
5.17

.40 |
&4
&8
RS
57
&8
3.88

Sk1Ll Development Training
Cammunity Mobilizaton
Sk1ll Development Training
Commum1Ty Mobilization
Sk1tl Development Tramning

Shallow Tubewells Scheme
HSE

Devp Tubeavetls Schem:

Dug wells Scheme

685 |
&0

12.65
55
A
Ia!

1
1
1
i
]
1
i
1
1
[}
1
1

127
5.1
35
10 55
2.12
6,17
2.26 |

08 !
3
%0
6.3 |
127
3.7 !
35

N | 8

0.64 !
2.57
68

3.0 !
113

Camunity Mobilization
Sk1ll Develcpment Trawning
Sk1Ll Development Training

Cammity Mabilization

:

Spring Protection Scheme

Sub Total(Post Lmplementation Phase)

&3 15 !

490 W0

3395 2

M0 54 |

Z2.73 ) 1900 65

10«

Total

16
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|
i
i
!
i
1
]
i
I
]

2o 57
4 &1
4.61
31.88
y-zll
4L 4T
2 &l
44691
a=
n.e
kY
437

[
]
I
I
i
)
i
L
t
I
i
i
i
l

Total | roreign

3%
56
910
4
8457.05
128.47
n
1657 2
184.5%6
3.7
S

local

sl n e[ AR REns s Zan
m mﬂ“ﬂ [aY] “m _lm&n _,b m,?_m

1
1
f
I
i
|
i
i
i
&
|
!
'

S3R.24 | 315479

Local |
9764
53.55
868.%2 |
N7
1563.86 |

1

i

0 !

0.0 !

]

1

0.00 !

t

{

0.00 !

0.0 !
0.00

0.00 !
=

]
i
I
1
t
I
)
!
L
1
1
t
I
I

0.00 |
&676.28 !
510
8.8
9 18

52.9

Mm.41

1959

[}
]
i
1
1
]
[
I
i
i
]
1
1
b

B3% |
2
35.89 !
.7
.67
57.92

19%8
363,45 | 4807.51

455
=

1
i
1
1
t
I
]
|

7

1597 !
15.76 |
.6
50.50 |

0|

P
6.78 !

I
39.09 |

I
1
{
1
1
1
[
1
|
1

1956 |
16.01

0.00 !
0.00 !
0.00 !

4.3 |

am.a !

0.00 | 1071.% ! 1570.16 | 2358.70

1955 |
7.8 !
0.00

0.00 !
0.00 !
0.0 |
0.00 |

121.65 | 15@.71 | 2643.07
10.41
167 &2 !

0.00 !

0.00 |

I
I
I
{
1
t
1
1
[}
!
[
I

Partiaulars
Pre-Development Studies
Water Spply
Catchment Protection
Catament Protection

Sanmi@tian
Software

Table 8 : Water wyply and Santation Cast of RWSS Project
lnuss ‘U0 with untiyaicics
WATER SUPPLY AND SANITATION
0. Post Lrplamntation Phase
Softare
(derived trom Teole 7)

18. Development Phase
Software
1C. Implementation Prase

A.

i
1
[}
I
t
|
|
[}
i
1
i
¢

i
1
]
1
|
]
]
1
|
1
i
1
1
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Foregn

]

i
'
t

otal X
.

%1 B

7

LR

385.52
15~ 39

Total

|
1]
‘
|

[ =3

193

Local | roreign

375
o3|

i
i
|
i
‘
1

.2
0w !
104
om!
0m !
= a7

0!
0.0 |
o0 !
0.00 !

77 14
1 0

7.4
00 !
o
00 !
000 |
00 !

1

Y
Ve
522
0.0 |

a9 o

154 &b
202
N %
0 !
0 |

L]
]
]
{

1595
163 40
106
0w !
ool
0om!

n 195
n o
55.2
52

=07

0.0
50 00
50 0
ar

tn1t Cost Umit Cost
n 1995

8

Uit !(USS.000) | (Uss.000)

\
T

Partirailars

(ast ot Sndies tor RWSS Project
In USS '000 Base Cost (1995)

-
7

Prepa. o7 Tollow W pro).

lrrrome Water Treatment
Lo cost teqronology

Ceta lad Demerd STudtes
rolic 0 Pramate PVT.sec

Tuowe

[}
1
|
1
]
[}
)
|

R
&

&

by

&

&
&

2%

5 m!

Sector Mnytoring Development

8

]
}
I
i
1
2



[ Tavle 10. Cost of Srtuhes for KHLS Project

lota

[n Us3 ‘000 Whth antingencies

‘
1

sl M| SRS EENTT
5 R|GAGEF g
Q

31 2|lwmannysaw
2 Nl RAEBAB Y
& 5lsne8ss s
5 plesasggy
2

= PIRNEBERBE S
Al 2lRINYnds
a 318988359
m | s°wooc=y
g| #®|R8sB8gn
2l g{gcycooy
2| B|s8xsasg
& 5 52 ¥ ooog
B| % |wmsyygs
- | YND8gop
2| =|snesgan
- 9| 9drwygooy

12.65 !
0.00 !
0.00!
0.00 !
34.09 |

¥ K

164.78 |

Partiaulars
of follow wp proj.

Lr-Home Water Treatment
Low cost Tecronology
Detalled Demand Stuates
Polic.to Praomte Pyvt. sec
Preg .

Health Lmact Stugy
Sector Monitoring Development

(oerived fram Table 9)

STUDIES

|
t
1
1
]
1
1
I
I
3
1
i
i
[}
i
I
1
1
1
i
|
[

i
|
I
|
I

v

l

19



Table 11- Cost Estymte of Camnity antrbution (Base cost 1995 price)

Intra )
Yr2 Yr3 Yré Yrs Yro lotal 7« or Tatal
Cost

Water Supply 255.218 357.4% 510.436 ML.813 1837 376 28 93
Gravity 217.85 305.005 435.791 612.009 1571 a9 0.7
Cazh L9%8 6.977 9.9% 13.9%55 35 &5 0.7
Kird 212,907 299.027 45 3815 598.055 1535.804 30 QW
Spring 534 6521 10.89 13.043 35.87 K&
Casn 0.1C3  0.12¢ 0.207 0.248 0.653 0 &%
Kind 5.3 6.397 10&2 12.79% 35.186 3 0
Shallow 21658 31.53  &3.7% &B.06 160.293 31 197
Cash 8.341 12.29 17.083 24.59 &.52 12.15%
Kird 13.357 19.34 26.713 38 &7 9r.7M 19 0!
Detp 2.868 384 5.7% 7648 20.077 3 4L
Casn 2.077  2.70 4155 5.%0 14541 3.9,
Kird 0.7 1046 1582 2109 5.5% 1.5
Dug 742 9.583 14,285 19.046 49.9%6  0.3Z
Casn 1167 1.55%  2.34  3.112 8 &9 3.3
Kird 5.9 7.%7 191 15.9% a1 28 17.00
Samitatian 5.0 790 11.280 15 800 w0 9.57x
Kind
Gravity 3.8 54 7.705 10.83 27793 20.0Tan Sacol
Spring 0.215 0240 0.4 0.519 1.9  20.004HP
Snallow 1,266 1.84 2533 3.647 92N 20.QYLatrines
Deep 0.152 0.23 0304 Q.45 1.066 0.0
Dug 0152 028 0304 0.405 1.066 20
Total 1n Cash

Water Suply 16.857 BT 3B.4L 47.453 121.750 192«
Total n Kind 264.001 341.580 488 (@2 &3 140 1756. 763 > 9z

water Supply 228 361 I3B.EE0 476 725 7 KD 176 123 2r.on

Samitatien 5.6 7900 M.2% 15.80 40.820 9 57
Total 260.858 365,307 S21.1M6 730.613 1878 4% 27.72.

R AN N TN I BN ..

111 |



Table 12: Cost Estinate of Pre—Development Site Appraisal (For A-schemes)
(i Kevun et wast af (WS Tad - lable 3)

(1993 price)
1 2 i 3 R - B
AC Particulars INo. of Persan|Days/Unit [Rate Per jAmunt |
i t ! 1 Rs ] Rs
!
I
1Allowance of Engineer H ! ! : H
1and Program OfTicer ! ' H ! !
[} [} 1 1 ) ]
) ) [} | 1 1
! - salary ! ! 10) 1000 | 20000 |
L= TA ! : L sl 1000 |
1 - DA ! ! 9. 50 | 00|
jaammstration expenses ! ! | I 00 0l
I ] I I 1 1
1 [} ) ) 1 i
1Sw Toral ] ! | i 35000 |
] ] ) i I i
' 1 1 I i )
1Add 1% runming cost ! ] ! L35
] I 1 I ] 1
1 ) ] I 1 I
{Total ! ! ! | 38500 |
] ] i | 1 1
[} 1 i | i 1
Cost per scheme &7

Saurce: Consultant's Estimates.

Note : 10 days 1nput of 2 person for a sub-project of 6 schemes 1s estimated

~

Table 13: Cost Estimate of Bacteriological Water Quality Test (for 6 schemes)
(for Recurrent cast of RWSS Fund - Table 5)

Saurce: Cansultant's £stimates.

(1993 price))

S.N! Description lauantity iRate (NRs{Amunt |
: | L R

i iPerson | Sample/Duy | ; ;

i

1 |sample Collection H H S| 20, S00 |
2 {Test Charge ' : 5 00| 7500 |
3 oA H ! 8 SC0 | 4000 !
4 |TA ! | | 1000 | 1000 |
] I 1 ] ] 1

1 i i i 1 1

1

1

's.p-Total ' i i 1700 |
1Add 1@ Rumning costs | H 1 {170 |

| Total ! H H p19250 |
3208 |

Cost per schame

Note® In @ visiT 4 sanples from each scheme (5 samples fram 6 schemes)

will be collected and for the whole test process 1T takes a week.

2



Table 14, Cost Estimate of Momitoring & Supervision of Sub-project (For 6-schemes)
(o Hosua rsgal voat of WY, Tigwl fable )

1M3 price)

O 2 i 3 S
1a/c) Particulars INo. of Person)Days/Unit |Rate Per jAmount |
P i i i R [ Rs
1 i
| i
1 JAllawance of Engineer , ' ! H !
}  land Program Officer H ' ! H '
] 1 (] ] 1 + 1
] 1 i i 1 i ]
HE - Salary H 2! 450 100! K00 !
RS ! 8! | S0l @]
b - | L s ol smo!
! logistic Support ! ! ' I 10000 |
I [} 1 ! ] ] t
] 1 I 1 | 1 1
! s Total ! ! ! ' 149000 |
1 ) 1 I i 1 [}
| } 1 i ] 1 ]
1 jAdd 102 Running costs ! ' ! I 1400 |
! !Total Costs : ! ! ! 163900 |
! |Costs per evaluator h ! ; ) 81950 |
1 1 [} ] I | I
i 1 ] i 1 1 I
! Cost per schem: 737 |
i 9106 |

Cost per phase per schane

Source: Consultant's Estimates.

Note . 45 days 1rput of Two person (1.e. 1S days in each phase) 1s estimated
for mnitoring a sub-project of 6 schemes (1 e. 5 days nput n

1n gach phase)



Table 15 Cost Fatimre of Chservarion Stuty Tour for Tusl wrarf
Clur Toaad Sl T lradnig wst of sl ol (WSS bud lable 3)

-
TR A T AN N EGh a EE e

(1993 price)
P 2 i 3 e
1A/C Particulars Mo of PersoniDays/UmT [Race Per |Amount
Do | : .
g
! |Executive Starfs H ! t !
v i i i i
LY - ' 4 | {50000 § 200000
HE ~ DA & other charges H 4 15 12500 ; 750000
| Toral ! : ! ! 950000
i iSwpport start i i | i
Loy - Fee ! 2 164} 10000 | 2BOOCO
fl -TA ! 2 i 10000 20000
N ~ DA ' ! 1% ) 100! 28000
i |Total : i ! 1 328000
! |Grad Total Cost of Fux's | ! i .
i suatf i i i 1278000
i lCast per Exeautive Starf i ! i | 37500
| iCost per day ! !' ; ;
{  {Cost per Support Staff / H ! 1 164000
i (Cest per day i I i i

Saurce. Consultant's Estimates.
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5

Days/Unit |Rate Pe|
Rs
5
a
Rs

JNO. OT Person|Days/UmiT |Rat

m [AV IR o o T e~ T
b NN
5
a.
M .- ”m
o
-2

2
Particulars
2
Particulars

(for [noviuat iunay Devalopment tost uf HWLd jusd lable o)

- TA
DA
Logistic Support
Costs per evaluator
1Cost per day
- TA
- 0A

|Resaurces Person Allawence
yAdd 10 Runming Costs
Visits and Public Meeting
|Resaurces Person Allowance

yTotal Costs
VA 10X Ruming Coats

1 Total Costs
jCosts per evaluator

Log1stic Syppart
(Cost per day

Table 16 Cost Estimate of Ablicity ad Informatian

-9 TTTTeT T tT et - o= T YT Tttt Tt -
< —
D B R ..

),
o’y

S EsTlnates.

Saurce.,  Consultant'



.

:

Table 17: Cost Estimate of Workshop for Orientation of 30s

(for utiwtional beveloument (oLt of jtidd bund table 5)

8 days Traiming for 30 participents

(1993 price)

1 2 i 3 A
JA/C] Particulars INo. of Person|Days/Unit |Rate Per [Amant
P .' : Do R
1
i
! |Resaurces Perscn Allowance | ! ! !
1 ] ] ) ] 1
1 1 ! i 1 1
HE - Salary ! ! M 000 4000
IS ! ! | osoi 20
HE - DA ' ! 31 500 | 16000
| {Trawers Allowance f H : '
) 1 I ] ] I
I i I | | L
Vo -TA ! 30!} H 20| 7500
[ ~ DA ! 0 7 300} 400
i 1 1 i ] 1
I t . | 1 1 \
| |Materals Costs ! %0 | ! Q0 ! 12000
! |Refreshments ' &0 | ! 2 &0
! lHall Charges ' | ! 200 160
1 1 ] ] ! I
] 1 i 1 1 )
! 1S Toral ' . ! | 152500
1 ' 3 I ! 1
i 1 1 t 1 i
! JAcd 0% MEE cost H ! ' 11520
! 1Total Costs / i i | 167750
! lctasts per participants ! H ' 1 5%
1 ] ] i 1 1
| i I i i i
Source*  Consultant's Estimates.
Note * 3 days preparation for resource persons 1S considered.
Constdering 2 persan's participation from each new 0,
2 Orentation Workshop will be conducted wach year
2



Tabl

e 18-

Cost Estumte aof Al Fror D Exchge Progran

(ror Lnotnutiuaal Develuyamnt L.t of i8sd Fund Table 5)

(1993 price)
11! 2 ! 3 b 15 16
1A/C Particulars 'No. of Person|{Days/Umt !Racte Per |Amant
O i i i R R
1
)
! IResaurces Person Allowence | ! ) H
P | | : :
i1 - salary ; | i i
b - | : : |
R | : | :
i !Traners Allosance i i 1 H
1 { ' [} [} f !
] ] ] ] 1 1
I ~TA ' 30 | ! 20 700
Ll - ! 0! i X0 oo
i t ] ] 1 1
] ] 1 i [} ¢
! IMatertals Costs ! ! ! ;
! IRetreshmnts ! W0 ! 50, 200
i IField Trp Costs ! ! [ H
| iRl Crarges : | ! :
] I 1 ] i ]
] 1 i ' i 1
! IS Total ' ! ! 18500
] 1 ] { ! 1
1 I 1 ] I |
| 1Add 10 Runing costs ! ! ! V1850
! 'otal Costs ! ; ! 2850
1 |Costs per participants ! H h 1678.333
1 ] [} I 1 ]
] i t ) I

Saurce. Consultant's Estimates.

Note. This 15 tor amual review meeting of Fund-S0; One peruon from each
0 will purticipate the meeting, 30 S0'u 1s anticipated W $irst gear

there by ncresed to 2 8 Times n the 4th year.

l_‘[,)
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\

(1993 price)

(Tor Lnatitut lunal Develysmnl aac of KWSY Fuwd lable )

SR
(o] (%]
2 IE
224
i ]
[ .\_-I
g8
y
&
]

Rs
5000

1
1
|
1
i
{
|
i

s

4
INo. of Person{Days/Umt |Rate Per |Amount

2
Particulars

|Resaurces Persan Allowance

- DA

[

Trainers Allowance

g B8 B ggn

I8 8RB

RR R

35

1n each year until 4th year

| Costs per participants

1Aad 10 MEE cost

|Total Costs

| Refreshments

Hall Charges

- TA
=~ DA
jMaterials Costs

Note: Constdering 2 participant from each S0's, two training will be orgamized

Source  Consultant's Estimates.

k{4



Table 0 Coat Entimte of Mavigemnt Davelopmrnt Trawning of W
(tor [nsTitutiGal Develyaent oul O RWSH fudd lable 3)

3 days; 20 participants

1Casts per participants

(1993 price)
A 2 i 3 I
1a/c Particulars 1No. ot Persan)bays/Umit |Rate Per !Amount
I ] ] 1 1 f ' RS
I [} [] 1 1 = '
]
]
| |Resources Person Allowence ! H ! !
] ] 1 1 [} I
1 ] I i ] 1
Lol = salary ' 1! 6! 000! 600
B ! 1 sl s
bl -DA ! 11 21 S0 100
| {Trawners Allowance ' ! ! !
1 ) 1 ] 1 1
1 1 > 1 | [} 1
i ~TA l 0 i &0} s000
Lo - DA ! 2! 2 0| 1200
1 ] I [} [} [}
I ] 1 1 ] i
1 {Matermals Costs | 20 ) ) 500 | 10000
i |Refreshments H 25 ) 3 201 150
1 1Hall Charges ! ! 3 200 | 60
1 1 1 i 1 1
1 1 1 i { t
! IS Total ! ! ! | 36500
1 1 1 ] ] 1
1 1 1 ] | I
i 1A 100 Running costs ! ! ! | 3660
| iTotal Costs 1 : : i “3260
: | | | | a3
I I [} [} ]
H t i 1 I

Saurce:  Consultant's Estimetes.

Note . One Traiming will be arrange edacn year
This training 15 given ta anly thowe W's who dre weak 1 this area,



1
i
i
I

Rs

s
500

2000

6

4
No of Person)Days/Umit |Rate Per |Amount

~ ~

- = —

(tor {nsTituticnal Development Cost of RWSS Fund Tuble 5)
2 |
Particulars i
t
1
]
{

5 ugys, D participant,

{Resaurces Person Allomance

Table 21. Cost Estimate ot Financial Munmamnt Trawning tor Sk

8§ 8

&K] R

Trainers Allavance

- TA
- DA
|Materials Costs

A

&

Total Costs

1€osts per participants

[}
[}

se S0's who are weak 1n this area.

Cre traiming will be arrange each year

This training 1s qiven to anly t

Source. Consultant's Estimates.

Note @



Gt Ustimata of My 1al Maagemnt Training toe e
(tor [nsTitutianal Develgpent Cost of RWSS Fud Tabie 5)

5 days; X participants

Table

é
Amount

er |

1
1
INo. of Person|Days/Unit |Rate P

2
Partiaulars

Rs

|Resaurces Person Allownce

- Salary

{Trainers Allowance

8§ 88

K8 KR

S Total

Add 1T RuNMIng costs
iTotal Casts

Casts per participants

Source: Consultant's Estimates

1 One trawming will be arrange each year.

Note

This training 1s given to anly thase 0's who are weak 1n this area
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2
Particulars

(for st iual Development st af RWsh fud Table )
6 days, 20 participants

Retreshments

Hall Charges

Kb Total

Costs per participants

1Add 10 Ruming costs
Total Casts

C

{

' - TA
H - DA
[}

]
|Materials Costs
g

i

[}

I

1

]

1

1

1

I

]

1

t

1

Table 23: Cost Estimate of Technician Training an Canstruction Supervisian of S0s

Note: This traiming 1s given to only those 0's who are weak 1n this area.

Saurce: Consultant's Estimates.
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Table 24. Cammity FaciLitators Trawning
(o Lustimutional Davalygnent Lot of RS Tud Table a)

§ days Training for 20 participants

{Totat Costs
!Costs per participants

(1993 price)
R 2 i 3 Ph 5 6
1A/C] Particulars iNo. of Person!Days/umit |Rate Per {Amount |
Lo ! ! PR ) R
] t
] 1
! IResources Person Allownce | g : i i
] ] 1 ] ( I i
I 1 1 ] I 1 ]
bl - salary ! 6! 1M 100! 00!
IS ! & | 50! 2w
fol - oA | : 8! Ll 16000 |
| |Trarers Allowance ! : ' i |
1 i 1 i 1 ] 1
] 1 1 ] I [} ]
I -TA J 20 | H 20! S0
Vo - DA i 20, 7. 300 | 42000 |
i I ] i 1 ] i
{ i 1 1 i 1 i
! IMaterials Costs ! X! ! 40 810 |
! lRefreshments ! x5! ' 2! 500 |
| irell tharges ! ! ! | !
1 ] | 1 ] ] 1
] | t ] 1 1 1
1 1Sub Total ' i | } 117500 |
L] I ] ] I ] )
| [} ] § ] | |
' ladd O MEE cost ! ! ! bOTS0 |
] ] 1 1 i 10 |
] I ' ] [l
1 ] ] 1 ]
i 1 1 ] 1
1 I 1 1 (
! [ 1 1 [

Saurce. Consultant's Estimates

Note . 3 Gays preparation 10r resource persons 1s considered.
Considering 1 CF can manoge 3 to & schemes; In total 14 such
traming will be conducted within & yaar (Yr 1 to 4).
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1No. of Perw: Days/umit |Rate Per |Amant

2
Partiaulars

Clur stitutival Developaent LoL0 of KWL Juwd lable )

2 days; 0 participents

~ Salary

- TA
-~ DA

|Resources Person Allo<ance
Add 104 Rurning aosts
Costs per participants

i Trawners Allowance
Total Cests

-TA
0A
Materials Casts

Retresnments

C
1
|
i
1
[}
]
1
L]
i
1
]
]
|
i
i
:

i
1
1
:
]
1

Table 26 Cost Estmate of ML follow-up Traning for 's

Saurce: Consultant's Estimates.



Table Z7- Umt Schemes
(for Watar Lgply @l anitatiun tost ldble /)

No. of Schanes No. of Schemes with ditferent activities.
Post
Total  Dev. Inple Lmple Comunity Mobitization
Phase Phase Phase
Dev. Imp. Post
Y1 gravity 89 8% 89 0 0
Spring 5 S 5 a Q
Shallow b’ o) Fao) 0 0
Deep 3 3 3 0 0
Dug 3 3 3 0 0
Yr2 gravity 214 15 89 15 39 0
Spring 1" 6 5 6 5 o]
shal low 61 36 > 36 ps) 0
Deep 7 4 3 4 3 0
Dug 7 4 3 4 3 Q
Yr3 gravity 392 7m 1D 89 178 125 89
Sprirg 2 10 6 5 10 6 5
Shal Low m 50 36 5 0 3% S
Deep 13 [ 4 3 6 4 3
Dug 13 6 4 3 B} 4 3
Yré gravity 553 30 1 15 0 178 1
Spring 28 12 10 6 12 10 é6
Shatlos 153 Ir 50 3% Iz 30 %
Deep 18 8 6 4 8 6 4
Dg 18 8 6 4 6 4
Yr5 gravity 8 S0 178 0 0 178
Spring 2 12 10 0] 12 10
Shallow 12 n 50 0 I <0
Deep 14 8 6 0 8 6
Dug 14 8 6 0 8 6
Yré gravity 20 20 0 0 0
Spring 12 12 0 0 12
shatlow 72 72 0 o] 72
Decp 8 8 Q o] 8
g 8 8 0 0 8
Total 2700 S0 90 o 0 0 X0



Table B Cost st umte of Pre-Develuymnt Stuhes of WSS Sub-projects
Uur ¢ adwaws.)

(for Water Syply and Sanitation Cost Table 7)

(1993 price)

V 2 i 3 e
1A/C) Particulars INo. af Person|Days/Umt |Rate Per |Amant
[} ] 1 ] 1 o i Ry
i i ] 1 1 [}
i
I lAllowance of SOs ! ! H !
[} [} ] I i 1
! ! I 1 ] ]
Vo -TA ' 2 ' 500 { 1000
I - DA ! 2 10 500 1 13
I t 1 [} 1 1
1 1 i ' i !
! s Total ) ' ! v 1100
[} i i i [l ]
i 1 { 1 1 1
y 1A 10 runming cost ' 1 i i 100
[} b | i I i
] i I 1 ] ]
! 1Yol i i : ;12100
] ] ] [} ) 1
] ] ) | I ]

Cost per scheme 2017

Source. Consultant's Estimates.

Note: 2-weeks rput of 2 persons for & su-project of 6 scheme 1s estimated



Taile &9 Wottwire Co.t tor Gravity et Hpring Protectin schome s (e o)
(ln N )
(for Water Stpply and Samitation Cost Table 7)

For Average Scheme size of - S0 HH wn Hills
(1993 price)

DEVELOPMENT PHASE

With

NFE
Camunity Mebilisation 11600
Non—formal Education 16000
WC Members Training 5730
HSE 10100
Total 27450 43450

IMPLEMENTATION PHASE

Imle. Imple. Totat

Comumity Mobilisation 10100 8900 19000
Catchwent Protection 5 FLe ] 8779
WIC Members Training 5750 5750
Mawntenance workers Trainings &6 &6
Sk1ll Development Traiming Tor wamen %460 980

Hygience & Sanitation Education

HSE 13800 1380 276D
Village Laaders/School Teachers/Social Workers T3 78
HSE Wamen graups Training 7150 7150 14300
HSE Exchange V1s1ts 4950 4950 9300
Masons Training &6 &6
Sub-Total 35584 20 61886
Total 58211 LE568 104779
Grard Total (Without NFE) 122229

Grand Total (Whith NFE) 138129 (Whthout HSE 1n Development Phase)

(derved from Table 32-43)



Table 30: Software Cost for Shallow Tubewell Schemes (per scheme)

(1 NHs )

(tor Water Suyply @xd Sonitation Cost Table 7)

For Average Scheme size ot 100 HH 0 Teran
(1993 price)
DEVELOPMENT PHASE
With
NFE
Community Mobilisation 11600
Non~fFormal Education 200
WC Menbers Training 57A
HSE 10100
Total 27650 3450
IMPLEMENTATION PHASE
Post

Imple Inple. Total
Camnity Moo1i1sarion 10100 800 1900
WJC Members Training 5750 5730
Maintenance workers Tralaings 1650 1a50
Skt Develgpment Traiming for Wamen &0 D)
Hygiene & Samitation Bducation
HSE 13800 1380 270
Vitlage Leaders/School Teachers/Social Workers %73 9478
HSE Motivators Trainng 17160 M 34320
HSE Exchange Visits 4550 4950 5500
Masans Training €06 &5
Su-Total 4599 5710 A%
Total LA XZm 17754
Grand Total (Withou™ NFE) 145214

Grard Total (With NFE)

16717 (Without HSE cast 1n Development Phase)

(derved trom Table 32-43)

B



Table 31: Software Cost for Dewp Tubewell ad Dugeell Schemes (per schome)

(In NRJL.)
(for Water Supply and Sanitation Cost Table 7)

for Average Scheme size of 100 HH n Terat

(1993 price)
DEVELOPMENT PHASE
With
NFE
Community Mobilisation 11600
Non—formal Education 32000
WIC Marbers Traiming 5750
HSE 1000
Total 27450 55450
IMPLEMENTATION PHASE
Post

Imple. Imple. Total
Camunity Mobilisation 10100 8900 19000
WUC Members Training 5750 570
Maintenance workers Traimings 5 5
Skitl Development Training for Wamen Ha0 Sl
Hygience & Santation Education
HSE 13800 13800 276
Village Leaders/School Teachers/Soctal Workers 9478 K73
HSE HMotivators Training 17160 men K30
HSE Exchange Vis1ts 4950 4950 940
Masons Trawning &% 203
Water Quality Momitorirg 6350 6330
Sub-Total L59%, 35910 31904
Total &2669 S0 16939
Grand Total (Without NFE) 144389

Grand Total (With NFE)

166289 (Wthout HSE cost n Development Phase)

(derwved fram Table 32-43)



Teble 32: Cost Estimate of Cammunity Mobilizacion
(fur wuttmre WLt fable 29-31)
1993 price)

DEVELOPMENT PHASE ! !
| Rate(NRs) jUn 1t amount (Nis )

|Community Facilitator (per month)| 2000.00 | 3 ! 6000 A0 |
1Supervisian DA (Person days) 1 0! 61 3600.00|
1Supervision TA (No. of visits) 1} 0@ 3, 150
iMaterial & Suppliers (PRA/SARAR) | ! : 500 00 |
i

| Total ! ! 10 o0 I
! IMPLEMENTATION PHASE ! Rate(NRs) |Unit} Arount(NRs. ) |
i :
JCamunity Facilitator (per. month)} 2000.00 | 2|  4000.00 |
1Supervision DA (Person days) V0.0 61 360 |
ISperviston TA (N0 of visits) | 500.00 ) 4}  2000.00 )
iMatemat & Kppliers (PRA/SARAR) | ' H 500.00 |
: :
| Total H H ! 10100 00 |

! POST-IMPLEMENTATION PHASE !Rate(hRs)!UmT!Amont(NRs.)|
1 |
1 i

Camnity facilitator (per. month)] 2000000 2] 4000 00 |
1Spervision DA (Perscn aays) l &0.00) 4; 24000
1Spervision TA (N, of visiis) 1 500 4 2000.00
{Materal & Suppliers (PRA/SARAR) | ! H 500.00

[}
]

1Total ! C 0.0




Teble 33-  Cost Estinute of HSE

(tor Software CostT Table 29-31)

(1993 price)

DEVELOPMENT PHASE

Rate(NRs) {Umit)amount(NRs.) |

Health facilitator (per month)
Supervasion DA (Persen days)
Supervision TA (No. of visits)
Material & Suppliers (PRA/SARAR)

2000.00
&00.00
500.00

4000.00 !
3600.00 !
1500.00 !
1000.00 !

Total

10100.00 |

! IMPLEMENTATION PHASE ‘Rate(NRs) | UMT! ATt (NRs )|
: |
{Cammty Facilitator (per month)] 2000.00 | 3|  6000.00 |
1 Sypervisian DA (Person days) | 600.00) 8, 4300.00 |
1Spenision TA (No. of visits) | 500.00 | &) 2000.00 |
(Material & Suppliers (PRA/SARAR) | ' 1 1000.00 |
i i
1 Total i i | 13800.00 |

POST-IMPLEMENTATICN PHASE

|Rate(NRs) jUmit | Arount (NRs )

Camumity Facilitator (per month)
Supervisian DA (Person days)
jSupervisian TA (No. of visits)
{Material & Suppliers (PRA/SARAR)

1
1]
i
€000 00
4800 00 |
2000.00 |
1000.00 !
I

t

]
1
! Total

Source'  Consultant's Estimate.
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Table 34! Coat Estimate of WIC Mabers Traininyg
(for Software LWt fable 2-51)

Caurse: © WUC Merbers trainings
No. of Trainee o)
Pericd 4 days
1973 price)

IS} Description : Qentity {Rate(NRs) | Amounc
Vo g | i (NRs)
P { Persm | Days | :
i
! 1 |Retreshment ' S| 4 7S 7™
1 2 |Travel Allosance } ! ! i
| 3 |Materials ) ! 2| ! 150 30m
4 ] i [} i ]
] ] I t i )
1
'
i Isub Total H ! ! I 10500
[} ] 1 1 1 1
1 I [} I } 1
i lRmming Cost(109) i H 1 1050
i
I 1Total i ' ! i 11550
i
! Cost Per Trainee (NRs) . 578

Cost per scheme per time 5750

Saurce:  Consultant/s Estimate.

Note* The training will be given combining two WUC's. Two such training witl
be arranged, before and after mplementation.



Taole 35: Cost of Nom-formal Bducation for Different Agencies
(for Sottware Cost Table 29-31)

Cost 1n 1993 price

Agency  Year Description No. Rate Uit Tatal Cost Cost Cast
of NRs. Cost per per per
Class NRs. Traiming Participant  Participant
Per aay
NRCS Books &8 person 2060
Staticnary &2 person 1840
Teachers Allowance 20 day 200
Petro/kerosene L.s. 50
Others 1000
1992 Total 1 90 8848 295 1.97
2 18000 10080 3%
1 10000 11200 373
1 8000 850 s
2 13000 7280 28
1992 average 1 7728 32 1.8
NFESC Reading Materials 2500 30 person 75000
Chalk 10 &0 class 6000
" Traners wages 2 2000 mnth 52000
Facilitators allow 100 400 month 260000
Kerosene 80 10 class/l1t 48000
(€0 L1t./class) 20 5 class/lit 30000
192 Total 100 451000 5051 A2 135
Average 1 5051 a2 1.35
LIS 1992 1 7840 314 2.9
HG 1992 1 1928 477 318
Average 1 8157 am

Source: Difterent Scurces



Table 36: Cost Estimte for Community Tree Plants for Catdhwent Protection
(for wttuars (ost ldle &)

Spacing 2 5 4« 2.5 m = 100 trees/ha
&Y. Survival Rate = 40 replanting 1n Year 2
(1993 price)

1S.N;{ Descr1ption | Quantity | At |
P : sy |
I |Plant/Ha | Hectre  [RatelNRs)| !
: —-—

! ITree Plantatian ! ! { : 1
HE Year 1 ' 1600 | 51 0.R)] 5760
. Year 2 ! &0 | 5, 07, Z0h,
I (&0 % replanting) H H i i i
i i
[ {Toral \ ! ! ! Lo |

Saurce: Based an Rapt1 Development Project Estimate (1991).

Note: This plantation will, be arrarged 1n plementaiton and post-Tnplementation
pnase anly n gravity scheme ad spring protection schemes.



Tole 37 Cost Thtimare of HSC Lovinapg tor Warn’ /Ty tad Goag
(fur ftbuare tost Jadle "2 0l)

Caurse Hygrene 3 Senitation Women's/Tapstand Growp
o ot Traimee: sl
Pericd 7 days

(1993 prica)
1S N Description , Quantity 1RaTe(NRs) | Amount |
L ! : L) |
L | operson | oays | ! :
|
1 1 |Retreshment 1 X h S 1570
1 2 1 Travel Allo<ance ! H ! H !
'3 materials " 5 : 150 ) 3750
i 1 1 I | ] |
I I ¥ ] i 1 ]
1 }
' ]
! 'sup Total ! ! ! b19500 |
] i i 1 I 1 1
i | i i i i i
1 Ruming Cost(1a%) ! ! ' {1950
| - i
! ITotal H ' ' I 21450 |
] ]
1 i
! Cost Per Trainee (NRs) 3
i
! Cast per scheme {(GraviTy/Spring Protectiocn) per Time 750 |
H Cast per scheme (STW/DTW/DW) per time 1760 |

Source

Note

Consultant/s Estimate

tn gravity/Spring schemes considering 8 participant Trom eacn scheme,

a traiming will be given comining Participants from 3 schemes.

In Well schemes 20 participants fram each scheme

will be trained 1n one training.

s traimirg will be given 1n Implementation Phase and similar training

will be arrangeg 1n post—implementation phase as follow—yp training
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Table 38- Cost Cstimate of vy Vit

(tor aftare (ot Laole =2 41)

Cour . Excharege VisiD (HSE)
Mo ot Trainee, 5
Pericd 5 days

(1993 orice)
1S NiDescriptian ! Qunuity JATUNT |
b : TNRs)
I !Persan 1Days {Rate(NRs) | H
II
, 1 |DA ' 51 5 WY 20
; 2 |Travel Allowence H 5 H - 200
] ) i+ ) ] I |
1 I | 1 L ' I
) ! 1 1 I I )
] 1 1 | i ! '
1 1 I i 1 I I
{ { 1] I i I ]
] |
| |
| 1Sw Total 1 ! 1 P50
| [l 1 1 | t t
] | i | L 1 i
! JRunIng Cast(1C0) ! ! ! ! 450 |
; ;
' Total . ' ! L4950 !
| ]
i 4
1 Cost Per Trainee (NRs) 55
i
H Cost per scheme per time 4950
|
]

Saurce  Consultant's Estimete

Note This visit «1LL be arranged nwo times, once 1n implementation phase and
once 1n post-implementation phase 10 each scheme

L5



Tole 39 Cout Futinare of School Teacher /0nmion Teaoer o/ TTW LS Tevinig

(ot e tont Lle 250

Caurse Sunool Teadhers, Openion Leaders, Social Workers, TBA's, Tramning
No of Trainee N 2
Pericd 8 days
(1993 price)
S.N Dewcription Quantity {Rate(NRs) | Amount |
! (NRs)

i ]
H 1 I
Person | Days | H H

'

'

i

1

|

j

i

{ 1 |Refresrment H 30 8 | 7S 18000 |
I 2 |Travel Allowance H ' 1 : |
i 3 IMaterials : 5 | ! 20, &350
|4 ) TA Revaurce Per.any H ' 3 200 140 |
! [} ] 1 ] | |
i L i | | 1 I
1 i
] ]
{  1Sw Total 1 i i 125850
L ] | ] | | 1
] I [ | | i 1
! 1Runing Cost(1QX) ' ' ' 58S |
| |
L otal ! : ! L3S
' _ [ |
I I
N Caut Per Trnnee (HR.) 137}
|

1

[}

1

1

1

Cost per scheme 78 |
I
I

Source  Consultant's Estimate

Note Considering 8 participants from each scneme, participants from three
schemes w1lL be comoined 10 this training

47



Cost per scheme

[Ala o) Gt FrrmAte of Masns hamny
(Tut wltwal e Lust lable S-51)

Courze Mason's Trawning
No ot Trawnee 10
Period 2 days

993 price)
‘SN Descriptian ! Quantity PAmaunt |
Vo 1 ((MRsY
. 1 Person |Days JRate(MRs) | H
i
! 1 |ReTresrment ! 1% | 2 77 21% ]
| 2 |Matermals ! 12! ! 30 ! =500 |
1 ' i 1 1 1 1
i 1 I [ 1 |
[ [ t [ 1 i I
1 ( ] 1 I ] 1
| |
I 1
| S Total | i | y 2756 |
1 ] i 1 1 t 1
1 ! i 1 | 1 |
! JRrming Cost1X) ! ' H , 275.5 |
| 2
i |Totat i ! ' |33 6
i i
1 1
i Cost Per Trainee (NRs) 33
i
! 606
[}
]

Saurce  Consultant's Estimate

Note: Two participants tram each scheme 1s anticipated A trawnry 3s arranged

for o scnemes

3

!
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Table 41. Cost Estimate ot Village Maintenance Workers Training (Hills)
(tor Sottware Cost Table 29-31)

Caurse- . Village Maintenance Works Trainings

No. of Trainee 10

Period 2 days

(199‘3 price)

'S NiDescription ! Quantity 1 Amount
oo , L (NRs)
. |Person \Days {Rate(NRs) |
i
! 1 |Refreshment ! 1% | 2| 7, 215 |
| 2 (Matemals 1 12 | ! 50 | &0 |
1 1 1 i 1 ] )
i i 1 1 1 I I
] ] 1 i ] i 1
) | | ] ] 1 1
] 1
] 1
1S Total ! ! 1 . 2756
} ) 1 | ] ] 1
1 ] ] 1 ] 1 [
I |Rumning Cast(1d:) i i i 1 25 06 |
i i
I |Total 1 ! ! VX3S
| i
| Cast Per Trainee (NRs) @
I
H Cost per scheme 2o
[}
i

Saurce  (onsultant's Estimute

Note Two maintenance worker from each gravity and spring protaction scheme
will participate n this training One traiming Wwill be given camoining
participants of 6 schemes together.



Table &2. Cost Cotimate of Village Maintenance Workers/Caretokers (lerin)
(tor wortware Wt Tale 29-31)

Course- Operation and Maintenace
MNo. o 20
Perio 1 days

(N3 price)

IS NiDescrintion ! Quantity wount |
Lo | RS
. |Persan | Days | Rate(NRs) | '
i

i 1 ReTresrment i 5| 1 20, 500
i 3 Imateriats ! 2 | ! 501 1000
t ! 1 1 1 ] I
1 I I ] [} I 1
1 1 i 1 { | 1
1 I 1 1 i | i
] i
4 i
I 1Sw Total ' ' ' V1500 |
) 1 1 1 [} 1 1
i ) 1 | 1 1 1
| 1Runing Cost(1Q%) ! ! ' v 150 |
i |
P Totat : | : | 160 ]
1 I
1 '
' Cost Per Trainee (MRs) &
i

H Cost per scneme 1650
]

1

Saurce  Cansultant's gstimate

Note: Two care taker from each well will participate 1n this training.
Onre training will be arranged ror each of STW scheme and two schmes will
be compined 1n case ot DTW and OW scnemes since nos of well n these
w1l be apout hatf that n STW cchemes




Table 43: Skill Development Training for Women
(tor Sottware Cost Table 29-31)

3 days; 20 participants

(1953 price)
P11 2 T T - T
1A/C) Partiaulars {No ot Persan;Days/Unit !Rate Per |Amount
Pl : : PR
]
]
i iResource Person ' ! : |
I 1 1 ] ] 1
] ] ] 1 ] ]
o - Salary ! 31 31 50 | 4500
P -TA | | g {
i -0 i i { i
{ |Trawners Allowance ! ' ' !
1 1 1 I 1
] 1 1 i 1 1
P : 2 T
bl - i A i l
| | I [} ] |
1 ) 1 1 I i
! IMaterials Costs ! 20 ! 10| 200
! IRefreshments 1 35 3 20, 2100
| KLl Carges ! | | !
| |Sub Total 1 i H ] 80
[} | 1 1 I |
1 ] 1 ] 1 ]
| 1A 10 Runing aosts i H ! I 80
! !otal costs H H i 1 a0
| lCosts per participnts ' ! ! I 473

Saurce. Consultant's Estimates.

Note: 20 women from each scheme will be trained 1n post~iwmplementation
phase; This 1s arsite nformative training so ro allowance will be
given ta participants; Resource persons from relevant agencies working
in the area will be utilized.
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Tablo 44: Au.umpbtions for Typical Gravity Schoma in hill
(for cost estimate of gravity scheme Table 47)

Present Population
Future Population
Growth Factor
Design Period
Demand

Safe Yield

Daily Demand

Taps

Reservoir

Pipe Line

Transmission
Distribution

Intake

Collection Tank/
Sedimentation Tank

Interuption/BPT/
Distribution Chamber

Sectional Valve/
Air valve/Wash out

Truck Transportation

Roadhead to site

Site for Stone

Site for Sand

Weight of materials
Convenient
Inconvenient

300 (S5OHH)

390 (20 years)
1.3

20 years

45 lpcd

0.22 1los

17552 1lpd

7 taps

7-8 m3

500-1000 m
32 mm dia.
6 Kg. HDPE

2000-2500 m
40 mm dia.
6 Kg. HDPE

Spring or

Total flow demand 1is
0.825 1lps considering
peak factor of 3.75;

1.» average 7 HH per tap

Reservoir capacity
required is 42% of
daily demand.

Considering av. 60 m
level difference and
maximum static head
V=0.4 m/s;

HL=10.3 m/Km.

Spring fed stream (4m length)

1 No.

200 Km
13 Km
200 m
2 Km

3 ton
1 ton
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Table 45: Assumptions for Typical Well Scheme in Terai
(for cost estimate of well schemes Table 48-50)

Present Population
Future Population
Growth Factor
Design Period
Demand

Hand Pump

Handpump Type

Depth of Drilling

Drilling Method

Platform Size

Truck Transportation
Roadhead to site
Site for Stone

Site for Sand
Weight of materials

Convenient
Inconvenient

600 (100HH)
1020 (20 years)
1.7

15 years

45 lpcd

8 Nos. (Shallow TW Scheme)
135 design population per
well; 12-13 HH per TW

5 Nos. (Deep TW and Dugwell Schemes)
204 design population per
well; 20 HH per TW

Nepal No. 6 (Shallow TW Schemes)
INDIA Mark III (Deep TW & Dugwell
Schemes)

40 m (Shallow TW Schemes)
§ m (Deep TW schemes)

Sludging Method (Shallow TW Schemes)
Percussion Drilling (Deep Tubewell
Schemes)

2.0 m diameter

200 Km

2 Km

40 Km Truck transport and 200 m
Porterage

20 Km truck transport and 200 m
porterage

500 Kg (STW) 700 Kg (DTW) 2500 kg (DW)
50 Ky (S1IW) 300 kg (DTW) 100 kg (DW)
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Table 46: Assumptions for Typical Spring Protection Schame

HL1ll1

(for cost estimate of spring protection Table 51)

Present Population
Future Population
Growth Factor
Design Period
Demand

No. of Springs
Safe Yield
Taps

Pipe length

Population

Truck Transportatiocn

Roadhead to site

Site for Stone

Site for Sand

Weight of materials
Convenient
Inconvenient

300 (S50HH)

390 (20 years)

1.3

20 years

45 lpcd

7 Nos per scheme

0.02 lps (Minimum per spring)
1 taps per spring

Upto 10 m

56 person (design) per spring
(71

200 Km

13 Km

200 m

2 Km

400 Kg
100 Kg

54
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27522, 74

(1993 price)
AMOUNT
NRs
| 19115.05

1
1
I
i
|
I
|
|
|
1
i
1
1
I
I
1

IRATE
INRs
12
€
€0
1157.00
8% 52

55
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Table 53-58 for system components cost & Table 71-72 for umit rates)

Cost Estimate of Typical Gravity Schame
(for Water Supply and Sumitation Cost Table 7)

(der1ved from Table 44 for Typical gravity scheme assumption;
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(tor Hater Syply ad Santation (ot Table )
066!

IrotL]

]
m

hallog o Well

Cost [ =1 amte of Hypoal

| CONSTRUCTION MATERIALS

4 m G.I pipe (med)

Cement
190 2.5 kg HOP
{Sub Total (A)

1 !Labor Skilled

1
i 2 |Stanes

|3 1

1 5 |Ready made gride
2 |Labor Unskilled

| 4 \Gravel

Tabin i}
6

! 1 140 mm Pvc sand trap

! 2 140 mm Puc ribbed screen
{ 3 140 mm Pvc ppe

| 4 140 m Pvc m/f adoptor

{ 5 |Taflon Tape (large)

i
1
i
8
i
]
i
'
!
i
i
1
1
I
1
]
]
]

A N N e .
' ! - - '.

2lena 9lg]y

LT TR

E 8ve & 5
N N g
~ B w0
e e e e ] wn
I U
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m
md
md

\m

tL
estimate of sludging, Table 71-72 for umit rates)
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Table 49- Cost Estimate of Typical Shallow Tube Well (continued )
(tor Water Supply ad Santatian Cout Table 7)

(1993 price)
| |DESCRIPTION OF ITEMS IWNIT!UNIT  {RATE  |AMOUNT
P! ot !

1
1
1D |Tools and Equipments & ! H i | 9Bh4

E |Transportation

‘

]

1

1

1

i
! |
i T i i i
11 1By Truck (4 tan) Km ! 200001 1c5! TOW !
P o i i '
P! I R E
' 2 !By Porters (600 kg, 1.5 km) b : : :
| |Convemient materials(5004g) id | 164 00| 86.54 |
i |lncomentent materials(50kg) I | 0233 0@ 138!
i |
| 1Sub Total (E) | 430.38 )
i i
L Isb-Total (C+OHE) Lo ! 1304539 !
I i
iF jDesign, Supervisian P i i i
| lOverheads 2/ . ! | 2605.08 |
| !
i (Tetral ) 15654.47 !
i i
! (Present Pop 75) 204 !
! Per Capita Cost (Design Pop 128) 122 78 120 !
| |
| wWells Cost 15300 |
i |
| Scheme Cost (8 wells) 122400 |

(from Table 45 for Typical well scheme assumption; Teble 67 for quentity
estimate of sludging, Table 71-72 for umit rates)
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(1993 price)

(tor Water Supply ad Savitation Cost Table /)

Table 49- Cost Estwmate of Typrcal Deep Nixowell

: S § B g 8 8 8|3
lml _— e e e e e e [ E
R m---umm T
5 3  F 5 g
IR RN
I T T
IR ) DS PO T FO
Q - v
S RS B R - A B
5 13 B s§¢ § 827 B& 3% 33 p|z |
e e 5% g2 P Fiep S50 ¢ po : il
= |2 25 2 Eop 85 1% 2% <
Pz 2Fe Fef % fw8 R B3 50 i)i|g
P [l Mt w..
llllll‘lll|ll||l|l|lll|lIIIIIIllllIIIIlIIIlIIIIIIlIIII m

100 dm.‘ 5.6 mn thick plain end

MS pipe for casing

100 (4") am dha 5.4 m thich
slotted pipe (1.6 m*7.5 saw)
2 1/2" G.1. Rinset pipe

Inaia Mark [11 VOLM pump
head complete set

estimate at Plattorm; Table 71-72 for unit rates)

Su-Tetal (B)

I
[}
1
|
|
|
1
i
1
I
[}
I
]
]
1
i
I
I
I
|
i
[}
1
1

(fram Table 45 for typical well scheme assumption; Table 68 for guantity



luble %0: Coat Ctipute ot [ypical Duep NMbewell (onCuwed...)
(for Water Supply and Samitation Cost Table 7)

(1993 price)
| IDESCRIPTION OF ITEMS INITINIT  !RATE  !AMOLNT |
Lo Loy ! !
[}

1

iC. !Platform v i ) ;
la ] CONSTRUCTION MATERIALS ! ! ! H i
1 iSand W3 L NNT . 2T 4T3 4|
2 |Aggragate im3 | 0.687 | L4 | 284 418 |
i 3 |Boulder Stone m3 | 1 69 ) w2 | TR.628 |
4 )Cement 1Bags | 8 339 | 1912 |
1 S !Ready Made gride iNas. | 1 20 ¢ 0
6 |90 mm 2.5 kg HDP Drainage H ! ! ! !
i ppe m o 31 8a) 553
1 1 | [} [ [} [}
] 1 1 1 i 1 1
ib [LABOWR . i l i
| 7 iskitled Laoour INos | 6 | & | 510 |
| 8 lunskilled Labor inos. | 1% | 45 720 |
[}

1

1S Total (0) b ! U 3557 845 |
]

i

i 1Swb-Total (A+8+0) | ! H 1126969.53 |
I

1

{0 {Tools and Equipments @.1% Vo ] | 1369.49 |
i

]

jE |Transportation P ' ! i
11 !By Truek (4 ton) Km 12000! 300! 60.00!
Vo P i i |
b P i P23
| 2 !By Porters (1000 kg; 2 km) ! ! ! ! !
i |Convement materials(700Kg) i | 2.9 0| 1615 |
| | Inconvenient materials(300kg) id | 1.8, 60.00, 1077 )
i

1

! Isw Total (B) Lo ! Logr3
1

1

| |Sw-Total (A+B+C+D+E) ;oo H 1139211 34 |
]

1

iF 1Design, Spervision Lo i i i
! loverheads Q1% Lo ! ! 13921 13 !
i

1

| |Total ! ' ! 1153132.47 |
| IPer Capita Cost (Design Pop. 204) 70.65 750

| Wells Cost 152000 |
i '.
i Scheme Cost (5 wells) 765000 |

(from Taple 45 for typical well scneme assumption, Taole 63 Tor quantity
estimate of Platform; Table 71-72 for unmit rates)
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halll EEE EER | | (" ,

(1993 price)
AMOUNT
2252 5
3125
530
5
19742.5
74l
8%
28
17
1
2.5
9 85
289.19 |
54
8%
S
144
0
80
128 |

. R ERE Y % & B9 BFTTaA0 RS
8
i S S SR R -
N 0 [Va) wm wn — e~ a T ie Ty T
m ® o Ly ERA . SAnging AR
I . S £ oo g
-~ wm v vvl'. T T T T T T T T s e
L CH R S0 - S S .. BEEFfneg  :§i o

Rs. 987 IRs.

(for Water syply axd sanitation Cost Table 7)

{DESCRIPTION OF ITEMS

Excavation including ring nstallation
1/0-5nm

Av rate per m excavation

0 -15m
15-20m

1
t
I
1

Slab Castings 1.7 m &, 0.875mm t-1ck

{DESCRIPTION OF [TEMS
{Skilled labor
tUnsk1 L Led \abor
Installation

{Pipe clap

| Stepping Ms rod

10 nm dva.
'India Mark [II VOLM
jand pipes & fittings

1
1
}
1
I
{For 0.3 m
'
i
1
[}
I

Fabla  %0- Cost Lutimate of Fypical Dupeld

1
2
3
4
3
4

1
i
[}
t
[}
[}
]
1
]
[}
]
i
1
1
[}
|
]
1
]
]
]
[}
|
]
|
]
|
|
]
1
1
]
[}
i
i
1

[}
i
|
1
1
1
]
|
|
1
[}
i

(from Table 45 for typical well scheme assumptian; Table 71-72 for umit rates)



(IMS price)
AMOUNT
72
179 55
&1
1476 55
180951.141 |
214
560
&3
576
5.5
8
84348
6869
1101218.18
(2000
510000

)
Labour
85
45
259
247
414
1020 |
780
60.00
60.00 |
496.17

61

Mason
08 |
399 |

4
.25
05

9.59 |
[04]
&2
077!

L= ﬁ Tttt Tm Tt T TT = - -t -

(Present Pop. 120)

By Porters (2600 kq; 2 km)
|Per Capita Cost (Design Pop 204)

{Toots and Equipments 3.15%
| Conventent mater1als(2500g)
| Incorvenient mater1als(100kg)

DESCRIPTION CF ITEMS

!Sub-Total (A+BHCHOHE)

tunsk LLed Labor
Scheme Cost (5 wells)

S Total (E)

| Transportation

Sk1lled Labor
Cenment
Sard
1Aggregates
Total

1 iBy Truck (2 6 tan)
Wells Cost

|Design, Supervision
1Overheads a2
Total

5 Platform

Table 50 Coot Estimute of Typical Dugwell (continued

]

3
2

3

|
i
]
1
t
|
[}
i
]
t
1
i
[}
I
[}

{oep
1 (m)
md
jmd
b,
m
m3

[}

1

[}

1

:

| Km

i

]

i

:

i md

' md

i

)

i

[}

1

1

|

1

]

1

1

]

1

]

t

1

1

1

1

1

!

]

i

t

1

1

1

1

|

1

1

(from Table 45 for typical well scheme assumption, Teble 71-72 for umit rates)
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Table 52 Estimated Capital cost breakdowns of Typical Schemes

(tor Water Suply and Sanitation Cost Table 7)

(1993 price)

Materials |Tools |Transp |Skilled |Local

1
1
H 1& Equip.{ |Labour  |Materialsilabour |
1
1

junsLilled}PorteriniDes sup |Total

1
I
|Overheads | Cost H
I
i

Typical Gravity Schene

1 []

i ]
1164812,15 18106.68 |2600.00 |S808 97 147225 74 !S5375 53 16900 00 (58145 83 |3wises 31 IRs.
i |
Uoogz2en! 23/% 06l 16wl 1354 1587 196.! e ol 100 OOl
fsD.aw Yooz LS o can! o an

Typical Shallow Tube Well

]
1
L 79198 |93 64 | T0 ! 81955 ! 1438.56 | 1499 35 1100.384 12609 O77 115651.667 |Rs

Uosoem!  S.9m) 2 M S 26

9.19%!

9S& 0.6k 16.67 100 0L

1 58.0, i 160

19 0! L7 0w 100.0040%

Typical Deep Tubesell

L85 59 TP 6 | &0 |

1

i
8! WMB ! T 1272.307 13921 13 151676 72 [Rs

]

| 249 .48 0.6 o0&k 0.74%4) 0.474) 0.8 9.8, 100 OOxj%
P 89.0 i bo0.5mm) 1 1.5Q4; i 9.0 100 aki%
Typical Dugwell

} )
,:56f28 291 11216.26 | 1560 17655.35 | 356.9 116910.59 |&Z3 076 |16869 69 [101218.18 ;Rs

oSS 3yl 12 154 7564

0 357!

6.7 062 16.674  100.00%!%

|58 o) ! L s.om

17.00.} L7 0m!  100.00%)%

Typical Spring Protection
1

V7RO RS T2 07 ) 0| 7282 ) 7B 7R )

1229.4 | S0 I M I19EE2.TS9 IRs

1

Y398l 3.6 15T 37T B A 6.2B) 429 16 674 100.00%
LS.0m! ! L4 oo T o/ 'o17 00! 100 0O
(derived tram cost estinales Table 47-52)
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Table S35 Letumated Caut  of yuwinyg Intake
(Tor sl estinute of Typical yravity schams ldolc 47)

(1993 price)
! IDESCRIPTION OF ITEMS INITINIT  IRATE [AMONT |
I . jary NI NI !
) —_— e+ e e e et —— c———— o~ o - - P
] ]
1A CONSTRUCT IO MATCRIALS 1 : H H '
! 1 fCement hags! 12471 23900 ) D90 57 !
! 2 15and M3 2.4 N0 500,14 |
! 3 |Stane 3 | S08! 6.0 1199.35 |
! 4 iGravel WS 01071 W7 00 L 1269 18 |
!5 icod m ! 0N AolS8 ! 1350.52 !
]
]
! lsb Total () | BN.76 !
]
]
18 jLER Lo ! ! !
11 tskrlled nd | 839! 80! 671.52!
1 2 lunskilled Imd | 33.é ! 45.00 ) 1514.88 |
1 -
1
| 1sub Total (B) | 218 L0 )
1
1
'CIFITTINGS I i : i
' 1 'HDP Endcap 1 172" e | 2.00) 7.8 55.60 !
| 2 |HDP Strainer 1 172" ipc | 2.0 450.00 | 900.00 |
L3 IHDP Tee 11/2" e ! 1! 071! 507!
| & |HDP Recucer 1 172" lec ) 3.0, 1629 4887
} 5 |HOP pipe &3 mn mo ) 5.0 8&.10) 4&5.50 ]
| & IFlange set/Brass Unmion ipc | 3.00 ) 3R.03, 906.09,;
7161 ppe 1172 m ! 10.00 ! 185.65 | 1856.60 !
! 8 1G.1. umian 1 172" pe | 3.0 1213 | %3.9 !
!9 1G.1. Nipple 1 1/2" e | 300} 427! 132.81 |
110 !Gate valve 1 1/2" lpc | 300 8240 | 2587 20 |
M 6.1 Tee 1 1/2" lpc | 2.00) &.39] 164.78 |
112 16.1. Elbow 1 1/2" pe ! 2.000 K37 1267 !
1 I
1 1
| 1sub Total (O) | 7616 & |
g
T IToTAL 1 19115.06 |

(derived from Tuble 60 for guentities Table 71-72 for unit rates)




Table 54 Cost Estimate of Valve Chamber
(tor Cout esCimate of Typical gravity schemes Table 47)

(1993 price)
! IDESCRIPTION OF ITEMS JUNITIUNIT  |RATE | AMOLNT
I , Hela ¢ \NRs INRs
'
JA | CONSTRUCTION MATERIALS ' ! ! !
! 1 ) Cement tbags] 450! B9 | 1075.50
2 }Sad m ! 0% ! MVW ! 0.0
! 3 |Stone moy 179 ) 6.0 AR.44
| & lGravel m3 b Q17 T 169 49
i
| 1Sw Total (A) 12673 &3
i
8 jueR o f |
11 iSkilled imd | 2.64) B, 244
1 2 (Unskilled 1 919 4500 413.55
‘
| 15w Total (B) | &7 %5
|
iC [FITTINGS | | ! !
111G 1. HOP flange sec 1 1/2" ipc ) 200 XR@) 60406
12 16.1 Nipple 1 1/2" ipc V200 .27 83.54
| 316.1. valve 1 172" lpc | 1.00 &4 82.40
|
! 18w Total (C) 1 1555.00
i
i JTOTAL (NRs) | 486658

(dertved fram Table 61 tor quantity estimate, Table 71-72 Tor umit rates)
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Table 55 Cout Estimite of Internptian/DPT/D1stribution Chwber
Collection thamxer
(for Cost estimte of Typical gravity schemes Table 47)

(1993 price)
! IDESCRIPTION OF ITEMS INITINIT  [RATE JAMOUNT
- 1 ary RS H
i
:A | CONSTRUCTION MATERIALS { : ! :
{1 |Cemnt thagst 989 ) 2900, 1
{ 2 |Renforcement bar 1Kg. | 0481 2925 14 O4
1 3 {Binding wire Kg. | 28 ) X! 1000
\ 4 | Sad m3 1 08 UMW) 100.00
1 5 iStone m3 1 1™ B | 2.4
1 6 |Gravel m 1 0.7 T 169 49
i
' 1S Total (A) | 4076.63
|
1B JLABOR (o i |
11 1skitled imd 1 S5 A0 24795
1 2 junskilled imd ] 1811, 8 0 1539.35
i
i 15w Total (B) v 1Er 0
i
:C { FITTINGS ! H !
1 116 [.Elbow 1" pc | 30 2871 8.13
! 2 1G.1. Pipe 1" m ] 600} B350, 74 ®
! 3 |Brass Unmian e 1 400 18280 1220
i 4 |End cap lpc | 100, 190! 14 N0
\ S |HOP Pipe m 1 S0, 810 45.50
| 6 |HDP Strainer lpc | 1.0 100.00] 1000
! 7 1G.1. Tee e 1 200 4070 81 40
| 8 IFloat valve/ Glabe valve e | 2.0} 45000 S00Q
19161 Nippte pc ) 400 ZZT&! 1M1.3
110 1G.1. Unien ipe | 200} 6545 120D
i
i 1w Total (O L3242 35
(
! JTOTAL (NRs) 90833

derived from Table &2 tor ¢uantity csTimate, Table 71-72 for unit rates)
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Table 56 Cost Estimate of Public Stand Post
(for coul euCimate of Cypical gravity schene Tuble 47)

(1993 price)

! |DESCRIPTION OF [TEMS 'UNIT!UNIT  IRATE LAOUNT !
. ioaary INRs iNRs '
i :
A JCCNSTRUCTION MATERLALS ! ! ! H !
1 !Cement lbags! S.67 ! L3900 ! 1355.13 !
! 2 'Sand m ! 1.3 MM 155 10!
13 Istame myol 2@ ! 2000 4o 2|
! & !Gravel md ! 039! %700 3885 |
i

I isub Total (A) ! 3776 B

'

18 LR Vo i | |
V1 labor skatled o 380, w0, 3250
2 'Labor Unukalled md 01313 H O SUD
i

: :Shb Total (B) : N3 85

{

cFITTINGS o : ! :
v 1 JHDPE pipe o3 mn mo S T N
V2161 pipe 172" jm} 400 600 2000}
1316 1. Eloow 1/2" e 1 2.0 11.88 | 5375 |
| 4 1G.I. Socket 1/2" lpe 1 100! 9M! 97!
!5 iBrass Top 1/2" lpc | 100! 180! 18!
! 6 120 mm Brass Union fpc ] 100! 5940 5940
1 7161 Nipple 172" e 110 M%K%
18121/2"G 1 pipe im |} 100} 33050, 330.50}
! 9 1Glabe valve 1/2" ‘pe | 1.00! €00} & 00!}
: i
| 1S Toral (€Y | 130.29 |
:

b oTAL 030,92 !

(derived trom Table 63 tor quanity estimate, Table 71-72 for unt rates)
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Table 57. Cost Cstwmate of Pipe Line

1Ts Lay iny wd Joininy

(for cost estimate of typical gravity scheme Table 47)

(1953 price)
| DESCRIPTION OF LTEMS JNITIUNIT  SRATE AT |
i poaay i i
A CONSTRUCTION MATERIALS oo ! ! :
1 140 mm & HDPE pipes im 125000} 3500} 71750 00 |
2 132 mn B HOPE pipe Im 151250 243 | 11597.88 |
3 IKerosene e ! 10! 975! 975!
i
'sh Total (A) L gE57 63 |
l
B jLER T | :
1 iLabor Skilled g ! 375 SO NBTS
2 |Labor Unskilled Imd | 9565 4500 433125 |
- i
'sup Total (A) ! 43350.00 |
C [Fittangs @ 15% ot pipe cost ' i ! | 125@3.64 |
i
1
1139211 27 |

| Tatal

(derived from Table 64 for quntTity estimate, Jable 71-72 tor
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Table 58: Cost Estimate of Reservoir Tank

(tor wal culimate of typraal gravity

b labile 40

(1993 price)
| DESCRIPTION OF ITEMS \unitjQentity Rate | Amunt |
Do Do s lwes !
1 1 I
' ) 1
:A :(INSTRUCTICN MATERIALS : : : i :
t 1 | Cement bags} 4845 1 239 0 ) 11579 55 |
! 2 |Rebar tkg. | 48.20 ) 2925 14098
1 5 |Binding wire kg | 48 3%.0) 17352 |
} 7 JPolyethene sheet %0cm m 672 ) 400! 208330
i
| 1S Toral (A) b 13431.72 |
'
|B |LOCAL MATERIALS , | ! H !
| 2 |Stones m | 1343 ) 385.20 ) 5173.24
| 3 |Aggregate 5 - 25 m m p 177 1300 2177 10 |
| & }Sad m 5.32 |1628 00 | 8£60.96 |
‘

I 15w Total (A) ! 16011.30
i

IC LABR b | | i
! 1 |Labor Skilled Imd | 26.00! & 00 2210.00 |
1 2 jLabor unskilled i | 75.00) 4S50, B
i

| Isw Total (B) | 3585.00 |
'

10 JFITTINGS A i | '
N 1G.1. Strawer 1 1/2" Ipc | 1.00 10000 ! 100.00 |
! 2 1G.1. Elbow 112" ipe | 8.00) 37 43B.% |
13 1G.I Nipple 1 172" pc | 6| 427 25.8 )
15 1G.I. Equal Tee 1 12" pe | 200 &39, 16478 |
1 7 16.1. Umon 1 1/2" lpe 1 3.0 121.3 1 3%3.99 |
| 8 !Flange Set 1 1/2" e 1 3.00 0 3R@B! 9060 |
!9 16.1. End Cap 1 1/2" e | 200! 2Z2WB! 55.66
113 1G.1. Pipe 1 1/2" m ! 10.00 | 185.66 | 1856 &0 |
115 |Gate valve 1 1/2" lpc | 3.00 ) 8.40, 587.20 |
116 |HDPE Pipe &3mm (Drawnage) 'm | 1000 ) 8.10, &1 0 |
i l i
! Sw Totat (0) | 749 0
i

} ITOTAL | L2677.92 |

(derived trom Table &5 for quantity estimate; Table 71-72 for umit
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Table 59. Cast Estinate of Sring Protoction Intake
(tor cos! estimate ot typical spring protection Table S1)

(1973 price)
| IDESCRIPTION OF ITEMS INITINIT L0 LNONT
v I 1QY  NRs. iNRs i
i |
A |CONSTRUCTION MATERIALS i ! ' { !
1 !Coment lbags! 9.64 | 239 00 | 204.44 !
! 2 Isarg Ml 1.5 N0 ! 1656.65 !
I3 1Stone WSl 242! O SM.2 !
U4 lGravel M3 1 023! 997.00 ) 231!
i
| 1sdb Total (A) 1450l 52
I
1B LB v i i t
11 iskilled il 519 &0, a5.20)
| 2 jUnskilled ) 1419 4530 &38.55 |
i
| IS Total (B) | 1053.75 |
i
1€ IFITTINGS ! ! ! H |
1 |HDP Endeap 1 1/2" pc | 1.0 27.80 27.80 |
| 2 |HDP Strainer 1 172" lpc | 1.00 | 450.00 } 450.00 |
{ & !MDP Reuucer 1 1,2" ipc + 100, 1628, 16.29 |
1 S |HDP pipe &3 mm im 5.0 8.10) 4&5.50]
! & |Flange set/Brass Unien lpc | 100} 3R®@, 3R.0G3\!
{716 I pipe 1 /2" e ) 2.0 1B MR
1 816 L. uman 1 1/2" ipc 110 2B 12133 |
' 916 I. Mipple 1 1/2" e | 2.0} 427 88.54 |
110 |Gate valve 1 1/2" pe V1.0 8R40, &4
M6 1. Tee 1 1/2¢ e 1 1.0 839 .39
112 16 L. Elbow 1 1/2" pe b1 0 &R.37 &2.37 |
i i
! isub Total (C) V2809 97 |
i
! | 8k5.24 )

(fram Table & for quantity estimte id Table 71-72 for umit rates)

LTOTAL
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Table 0 Quantity Estimate for Sring Intake
(fur cont cstimate Of e uyy intdke lable b5)

S.N Description

QentitylnitBags (m3) (m3) (m3)

CementSand  StoneGravel Wood Skiliedunskilled

(m3) Labor Labor

Remarks

1 Site Cleareance

2 Earthwork 1n Excavation 4.6 m3 7.84
3 Back filling 2.50 m3 0.83
4 Dry Stane soling With Sund 0.28 m3 02003 0.28 0%
5 Dry Stone Masonry 08 m 0.% 08 1 70 ginding wire 0 17 &g
6 Stane Masanry n (1:4) C/S Mortar 0.97 ;3 3.08 Q.44 1.0¢0 146 4.Qqv
7 Stane Masonry 1n (1 &) C/S Mortar 252m3y 53 118277 378 10 33
8 Cament Concrete (1 2 4) n RCC 0.6 m3 2% 020 039 0 o9 iz
9 pcc (1 3-6) 0.5 m3 1.10 0.12 0.22 05 12
110 Steel Work 1n RCC 17 5 kg 014 0.20
111 Centering & Shuttering Work for RCC 5 54 m2 029 0.9 139
112 Gravel Packing 060m 0.66 1.80
115 600 mn Circular Metal Marmole Cover 1 00 o
Total 1246 25 1.27029 840 3IB&

Taoie 61. Quantity Zstimate for Valve Chenoer
(for cost estimate of valve chamber Table 55)

(derived from drawing N0 1 Aex 28 § Table 70 for rorms)

CementSand StoneGravel Wood Skilledunskilled

S.N Description QentitlnitBags (M3) (md) (m3) (m3) Labor Lavor Remarks
1 Earthwork 1n Excavation 1 54 m3 12
2 Dry Stane Soling With Sand 016 m3 011 0.17 0.16 0 50 8inding wire 0 10 kg
3 Stone Masonry 1n (1°6) C/S Mortar 1..0m3 32 0.671& 210 58
4 Cement Cancrete (1:2 4) 1n RCC 020m3 128 0@ 0.17 0.30 14
5 Steel Work wn RCC ~ 10.65 kg 0.8 012
Total 4.5C 0.821.79 01720 24 219 sRs s}

(derved tram drawing No 3 Amnex 28 & Table 70 tor norms)
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Table &2 Quntity CLtyee for Collectt v tomber, Broak Peey e Chader, Distribut lon Oveboee

(101 W.T elimale Of Inlerryption, BPT, distribution, wllection chaiber Table )

CementSand StaneGravel Wood Skilledunskilled

1

)

IS.N Description QantityUnitBags (m3)  (m3) (m3) (m3) Lapor Labor Remarks

|

11 Site Clearaance L.s

| 2 Earthwork 10 Excavatian (hard w011) 3.3 m3 2 oo M Banx No ) 0 &
| 3 Dry Stane Soling With Sand 0.55 m3 0.39 0.61 0.55 1.% 20. Binding wire (kg) 0.21
| 4 Stone Masonry 1n (1:4) C/S Morto- 193 m3 579 0792.12 239 8.10 20 HDOPE Pipe tcoil) 0.3
| S Cement Concrete (12 4) 1n PCC Saums 2o 0W 017 0.0 0

| 6 Cement Concrete (1.2°4) 1n RCC 0.7 m3 2.361 016 0.3 0.55 7

1 7 Steel Work 3n RCC 28 kg 0.22¢ Q3

! 8 Formwork for 1.95 m 0.2 230

1 9125 m thick 114 cement plaster 4.50m 049 007 08  0.85

: -

: Total 9.89 73 04800 552 ZBR

(dertved from drawing No. 4 Annex 28 & Table 70 for norms)

Table 63° Qentity Estumate for Public Stand Post

(for cast estimate of public stard post Teaole 56)

CamentSand  StoneGravel Wood Skillednskilled

t

i

1SN Description T iTyUmiBags (m3)  (m3) (m3)  (m3) tabor Labor Remarks
i

1 1 Site Cleareance

| 2 Eartwork 0 Excavation 1.58 m3 23
1 3 Dry Stone Soling With Sand o0& m 057 0.8 o 23
| 4 Stone Masanry n (1°6) €/S Mortar 1. m3 2.18 0.48113 1.54 4,32
15 PCC (1.2.4) 0wm 2% 00 039 0.46 2.45
| & Cement Plaster 20 mn thick (1 4) 51 m 0.5 0.07 0.9 0=
| 7 Cament Pointing (1.3) m3

| 8 Formwork for Ferro-cement 3

1 9 Insalltian of pipe and fittings m3

i

; Total 56r 132® 039 53.80 13.13

(dertved from drawing No. 5 Amnex 28 & Taole 70 for norms)
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Table 64 Quantity Estimate for Pipe laying and Jowining
(for cost estimate of pipe Line 1ty layng wnd joining Table 57)

CementSend  StoneGravel Wood Skilledurskylled

) |
[} 1
IS.N Description QentitytnmitBags (m3) (m3) (m3)  (m3) Labor Labor Resmarks !
i i
' 1 E/M excavation 1n Pipe Line 900 00 m3 0 00 !
! 2 Ret1lling 1n Trench Work S0 O m$ 250 i
1 3 Pipe Laying and Joining 2500 0 m I NS {
. |
! Total 35 905 i

(from Teble 70 tor Normm, Table &4 tor typical gravity schome assunption)
Table 65: Quantity estimate of reseroir

(for cost estimate of reservoir Table 58)

H Coment Sand  Stane Gravel Wood Skilled Unckilied
! Rermarks

S N. Description Qantity Unit Bags (m3) (m3) (m3) (m3) Labor Lacor

1 Site Cleareance

1,

I

l

| 2 Earthwork 1n Excavation 4,63 m3

! 3 Dry Stone Soling With Sand 2.59 m3

| & Stane Masonry 1n (1.6) C/S Mortar 9.62 m3

! S Cement Concrete (1.2 4) 1n RCC 0.9 m3

' 6 PCC (1.3 6) 1.14 m3 ’
{7 Steel Work 1n RCC 48.20 kg

1 8 Cement Plaster 20 mm thick (1 3) 20.9% m3

! 9 Cement Puming (1 1 20 % md

-

H Total 4845 53 13.83 .77 2o 00 S0

(derived from drawing no 6 Annex 28; & Table 70 for Norms)
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Table 66, Quntity Estimate for Spring Catchment for Spring Protection
(for cost es!imate of spring protectian schem: 51)

Camenloar.! StoneGravel Wood Skilledunskilled

i

|

{S.N Description QentitlmitBags () (M) (m3)  (m3) Labor Labor Remaris

]

] i

1 1 E/N excavation 165 m3 1.3 :

12 PCC (1°2.4) 027md 1.73 0.12 0.27 135 :

' 3RR masonary (1 4) 20mW 680 0.9 242 2.0 92 !

1 4 12.5 mm cement plaster (1 4) 12.00m 130 0.18 228 223 .

i :

i Total 9 1.2 0000 515 1% 19 H =

(derived from drawing N0 7 (Avex 28) , Table 70 tor norms) —_
-

Table 67 Quantly Estimate of Sludging Shallow Tubewell borehole
(for cast estimate ot typical shallod twewell Teble 48)

skitled Labor (Rs/dzy) &5
nsk1lleg Laoor (Rs/day) 45

Description DepthiiLory Labor SkitleddnsklUledTools andlotal  Rate
(m) Rs. Rs Plumber

]
i
[}
1
i
'
1
I
[}
i
i
0~20nm 20 1.0 700 &.0 NSO 255 4@2.55 2013
20-30m 0 07 5.5 875 X5 1% 30191 30.19 |
N-~4LOm 10 1.0 700 & @ 315.0 2.35 <L.35 4026
1

J

)

1

i

t

I

]

I

[}

1

)

|

I

1

i

Swo~Total L0 2./ 1952875 85 700107 N 27.08

40 ~-50m 10 1501050127 50 472 50 38 5.8 6038
50-&m 10 2.0014.00170 00 &30 0O 510 805 10 80.51

Total & 6.5 4375 53.25 19%8.75 15 % 2515.9% 41 93

]
I
I
|
]
i
[}
!
[}
1
1
1
]
i
1
i
i
|
1
]
1
i
]
1
1
1
[}
|
]
t
1
[}
1
1
i
1

Per m Sludging Rate for 40 m depth NRs. 27 &

(fram Tapole 70 for norms)
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Table 8- Quntiy Estimote of Plattorm tor tubesell
(for cout estimite of whowell Table &-49)

§ N Description of QEnTITy UMt Sand Aggregate Stone  cement |40 mm Ready mee HDP SO mn Village Sailles Unskalled

1)
]
i Work m w3 m3 fegs  MS Bar  grid 2.5 kg/a2 ‘epor  Lecor  Lator
i {
{1 E/W excavarion !
i n Bolder mixed j
v sail 19m - - - - - - - - - 36
2 Wad falling 032 m 038 - - -
i L~ - - - 628 -
{3 Baulder Sovling 1 2B m3 0.8 - 1.37 -
' ' - . - o W
! t
{4 Dry Stone H
' Monary 1:6 035 m 015 - 0.37 oA,
i - - - - 05% 1 -t
! S5PC.C work !
b2 0.89m 035 068 - 5 17}
i o= - - - 08® 08
' 6 Pre Cast Slab :
(I3 !
. I
! 1}
L?125 m otk [
H Plaster (1:4) 11.29 m 0.1 - - 1.2,
) v - - - 211 2
) 8 Cement :
H fuming (1:1) 1.26% R - - 1.1,
! ! - - - - 1926 1.726
' 9 Drawnage Work (HDF)m - - - -
| ! - - z -
! 10 Ready mede Grid No - - - - !
1 i - 1 - -
! I
! Toral 1.9 0.687 172 8.284
- 1 3 - 6.013 16 129

(derved fram drawsing No 8 (Amnex 28) & Table 70 for norms)
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I
i
i
L
1

{Matertals| Transportation! Sk1lled)UnskiLied! Total ! Cost n

Table 65 wost estumate of Samitation Latrine

iLatrine Wto Pan Level Cost 10 1991 Prices Nl

B3 m . 0 TRB Y S g
3 - 8 2 2 ERAEEEE "
R R B R

i 0B % g 3 2 Y8y

|
1
1
|
I
!
i
'

r

12
9

59 !
9

%
&2

Labo

tUnski LLed| Total
r
192
192
00 1 b
2

Labor
S0
1% !
36
18 |

105 ¢
99

Labor

265 |

265

050 !

(D :

e
- §g =
B. 1
Ak
L L7l
& R 3 3 5| £ | d
) X i & e 5|7 RREA a
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5
[é ]
§ 5
e et [ e R (R
m p
B B R S
. 8 8
g2 g K0
g _ e e T T S oo o
2 A - e e <
g
5 9
8 9 g9
m % 8=

E e e T LT
_® e e - O o - - e =

588 5 B8 2888 XL
S = n o c o o ~ <~ N )

LRk

~ ol

Labour | Labour | Cement | Sard

:

0.70 |
3.500 !
0.050 !
0 080 !
4.200

umt
m3

?enR A 2e 2R 22 2 ¥ 2 2

m3
m3

Sott Rock
Hard Rock
so1l (gravel mixed)

Description

Table 70 Morms for QuanTity/cast estimating

Hard so1l (gravel mixed)

1Sand with compaction
foundgation Preparatian

Campaction without water
Dry Faundution excavation
Under Water Excavation
Brick soling an edge
Rubble stone masonry

1:6 Cament mortar
Ml Mortar

iordnary so1l and
Dry

\Norms code & Item
Earthwork Excavation
Back Filling wWork
\ordnary so1l and
i Compaction with water

Stone soling
1Brick soling on flat

Sott sol

Turfing
Isoft soit

Soft so1l
{Hard so1{ (gravel mixed)

1
'
I
1
I
1
]
i
[}
]
[}
1
1
i
I
1
1
]
3
|
|
'
1
1
L]
1
1
I
1
]
1
|
I
]
1
1
1
1
1
1
[}
I
[
]
[}
i
1
I
]
1
1
}
1
]
:
{1:4 Cement mortar
1
)
1
]
1
'
'
}



Quy.

|
1

-
P

Qther Material
\Materral] umit

hNo

y m3

m3

Agregate|Stane| Brick

Mater-al [nput

Skitled

unsiatt

t
1

Description

Table 70° Noms for quuntity/cost estimating

Noms aoae & ltem
PCC wWork

]
1
§
|
'
s
i

!
1

, 5 8 858|882 |wval |
QO — - O O - O O 0o O
29 deglenglay
2 RSP S R B P e
‘Irm “ (%] (%]
= & b2 | - -
" Ese =48 mmm 53

[ 5
4
04 !
o
w

0.01

)
.40

6.0 !
1

000
oo
1500 !
o8
0.125 |
0.144 |
0.170 |
.190
20
0.190

o o

5 8 5 Q )
N o

0.210 !
20
1
190
0.190 |

Strectching, autting, berding,

1 2:4 (Grade MS)
1136 (Grade MIO)
1 2:4 (Grade M15)

Renforcemnt Bar

ans
p

L

Vertical surtace or wall<im

\R C C. Work
iblacing & binding
WO
Fauncation footing
125mwin14M
125 mn 1:6 (M
120 mn 13 M
Cement Poanting

1
1

S

1
I
1
i
|
]
]
I
]
{
I
|
1
]
'
]
i
1
1
)
1
t
1
i
[}
1
]
i
I
l
i
I
1
)
)
1
1
i
]
]
]
I
|
I
]
1

omn

0.100

0

Caoment PuniIng

1n Ruble Stane Mawanry 11

n Brack work 11

]
]
)
|
(
I
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Table 70 Nome for quantity/cont ecCunitang (eratinod,
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; e
=2
&
£
: Bl e Spu R R S S
P
O

(|3

5 %

A e I

EEEEE BRRRR

2.00 !
020!
02|
0.40 !

Labour
mencay
1.000 |

nskall jskilled
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I
1
I
1
1
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(Y95 Market Price)

40 Omi25 O

TAX
A

8

{RATE per |FOREIGN
1
]
I
]

UNIT
bags

DESCRIPTICN Of ITEMS

61 00115 0!
61 0115 oot

|
I
|
1

Q

¥% Q@

IRenforcement Steel
Plain wire 3.5 m

{Chicken Wire mesh 0 cm
tvoad for tormeork

1 ShoWCcem

1Binding Wire

I
1
]
1
]
i

61,0415 0!

46.% !

5275

Bw |

]
1
[}
1

ms
ikg

'LOCAL MATERIALS

88
NS
]

Hills
1 Stanes
Agregate

2

| Teray
{ Stones

'
I
1
i
(
1
|

63 0120 O
]
]

S93GaE e
AREKERAG

35 00
59 27 |
7
10

&85

45

60

100 14
134
2
213

1
I
|
i
1
[}
i
1
]
|

nd
il
1md
kg
im
im
\m
m
m
|m
m
e
Pe

11/72"

1
m
™

40 mm HDPE pipe (6 hg)

Unsktllad Labor

\Porters
R mm (6 kg)
R mm 10 kg)
50 mm (10 kg)
&3 mn (6 kq)
&0 im (4 kyg)
40 mm (10 \g)
50 mn HDPE pipe (6 kg)
50 mn (10 k@)
&3 mn (6 kg)
T aw (2.2 kyg)

HDPE FITTINGS

{HDPE PIPES AND FITTINGS

tshtled Laor
HOP strainer 2"

1
[}
[}
i
1
1
1
§
[}
|
]
1
1
1
I
1
]
|
[}
1
t
i
[}
[}
1
1
1
|
i
|
]
|
]
i
]
]
1
i
1
1
1
1
]
|
1
[}
|
1

1
[
1
i
[}
ll
]
|
(]
]
1
[}
1
i

|
|
1
|
i
1
)
i
i
i
1
!
1
I
[
i
H
i
1
1
I
1
1
|
1
1
1
1
1
i



-

pc

(1953 Market Price) contineed....

HDP reducer 1 1/2"-1/2"
GL PIPES AND FITTINGS

DESCRIPTION OF ITEMS

G.I. Pipe 1/2"
(Medium)  3/4"

]
[}
1
1
I
[}
]
+

Table 71. Unmit Price of Labor and Materials for cost esTImanIng

HRRSER SR BEZKER
SHABRZE Y FHEYSe

R588149885 88
mmamagwam m%

11 %
&
&0
27
0.3
.7
.39

N
45
50
33

59 &0

‘m
m
m
m

im
m
pc
pc
pc
pc

1Pe
pe
pc
pe
pc
pc
pc
pc

pc
pc
pc
pc
pc

828383888

1 1/2:1

16.1. socket 1/2"
1172

1G. 1. Nipple 1/2"

11/2"

1G.1. equal Tee 1/2"

11/2"

G.I. Umen 1/2"

11/2"
Brass Uman 1/2"

1 1/211

1172"

1G. 1. reducer 1 1/2"-1/2"

1"
i 1/4*
11724
"
2 1/2"
I
4
1"
on
14
LK
2"
qu
1"
2"
™
2"

Brass Tap (L00g) 1/2"

lange Set 1/2"

G.I. Elbow 1/2"
Glove valve 1/2"

GI FITTINGS

F
Cap G.1.

|
1
|
1
1
i
]
I
I
]
[}
i

IVALVES AND COCKS

i
]
]
i
[}
i
[}
i
]
1
i
i
)
]
]
1




Table T1. Umit Prive of Materials for cost mstimatirg
1275 Marhet Proiwe) wntimaad .,

! IDESCRIPTION OF [TEMS (UNIT 'RATE per |FOREIGN ! TAX !
P ! Ut MRs % L 7
! —!
i |Gate vatve 1/2" e 21450 ) 1 |
Ll 1 e | 750! L
P 1172 pe 1aR@p
I 6.1, strarer 1" \pc y 60.00 | \
b 1172 pe 1w}
! itheck valve 1" Ipc 1 450.00 ! ! !
: —!
i IPVC PIPE AD FITTINGS | ' | 63.0020.00
o Lo P
‘o 112" m 1 a@or) L
U8 m (112" Pue : : ¢ ! !
) IRibbed well screen m f13.00 | ! 1
| 168 mm (112" Sau Trap Im | 8m! ! H
| 148 m (11/2%) M/F threased | ! ' ' '
| 1socker Adepror e | W00 ! L
! lsolvent (Cemnt (15 ¢q)  pc | 14375 ! :
|1 Tatlon Tape jRoll | 6614 ) ' :
: —
| IHAND PUMPS : : ! S0 0! S 0ar
N L P
| iLocal Kt up e | 00| L
 iNepal No. & Improved pe 2 ' H
1 VIndvwa Mark 111 e L =) ! '
! OLTARA [1I 'pc | 1500.00 ! ! !
| | i i
! {TRUCK TRANSPORTATION ! ! ! 55.00110.001!
i 1Qncluding loading/unleading! ! ! ' '
1 per kg per km) (/kg/km)  0.033 | i ;

Note: Price list 1s based on market rates; district rates and
rates adopted by other agencies based on average of bid rate

Price includes 1G{ sales tax and represents the price 1n major
ci1tles ot tepal



IRATE (Rs )[COST (Rs.)!

9 8]
—
T
5
5 | __RE

DESCRIPTION OF [TEMS

HILLS

ISAND TRANSPORTATION (13)

1 |Materal Collection, Sieving

2 |Portering

Tdbole 72° Umit Price of Local Materials (1993 Price)

1156 95

K sgkr | & 3 9
Q - = o g - ™
- _._.._BEE2EB________BE__

! (haulage 2.0 Km)
Collection of Stone

1Making Aggregate

|Portering Gavel

| (hautage 200 m)

1

TONE

jCollection of Stone
|Portering Stone
1 (haulage 200 m)

S

1

45.00 !

5.5 |




(.50
3 @

24 0 |

|
i
RATE (Rs.)!n0ST (Rs.)
1
i
0.00535 !

'RATE (Rs.)!COST (Rs.)!

lary
40.00

1

1
ary
]
1

WNIT

IWNIT

DESCRIPTICON OF [TEMS

TERAL
|Material Collection Sieving

Losding/Unloading
!Portering

(X0 m)

Transportation by Truck

| Transportation by Truck
|Portering

SAND (m3)
STCNE

Table 727 Uit Price of Local Matertals for cont esCimating (1993 Price) coentioud

S No | DESCRIPTION OF ITEMS
1
i

,
3

g

o

RATE (Rs )!COST (Rs )

lary

LT
i

DESCRIPTION OF ITEMS

Material Collection S1eving

Trensportation by Truck

Loaxding/Unloading
| Portering

1
i
RIVER AGGREGATE
I
I
i
!
i
1
1
1
]
1
1 (200 m)

1
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Taole 76 Hyaraulic cataulation and Pipe oesign Tor Typical gravity scneme
(Based on Drawng Mo 10 Amnex 2B ror sernnice Level/ oesign stamaard analysis)

Note

Brancn  CHAINGE LENGTH @ REDUCED REDUCED STATIC HGL Up LEVEL MAX.  TOTAL PIPE USED  HEAD
RESI-  VELO- HYDRAULIC REMARKS
Mo LEVEL UP LEVEL ON LEVEL DIFF  STATIC HEAD ————————— 0SS OUAL  CITY GRADIENT
fren  To (RL Up)  (RL D) HEAD  AVALAALE  Class Type HEAD LEVEL
o o “w & @ @ ® (9 07 M=B7125-700. Kg 10 wFEy (I (O9)=12- A9) Q=17 @n
(m) (Lps) (m) (m) (m) (m) (m) (m) (m}) mm a2 o Gl a a o e 2
15 RVT Mo 020 0@ W 100X 100.0 11.0 11.00 MO 40 6B.OHPE 3 X 75 05 %o 36T
2 RT 1 10D 080 9.0 FUM WO WIW 19W 9@ 19.00 L0 6BWHPE 3.8 1WR 00 W12 1
3 1 2 200 040 J0.00 S0 9.0 B R W0 0 B2 R oBXVHWE Bwo Moo 1> Tix 2
4 2 eetT 00 0150 %000 950 MWW IN.bo N0 LM 200 20 61%DVDHPE 1725 B4 0¥ P17
SeeT 17 Q0O 0150 92900 YN®W 9PW FPI® BN WM XM S5 S6WOWPE MNI5 1WR 035 NWTRIT
1 1 N 200 020 SM® KO 9\® 1R 100 250 3512 235 6180 93 15BN 9578 ki
2 1M T1-2 WX 0150 %00 %00 WO IS8 LD B3O 2978 20 6140w 88 2116 0% %716 72
3 n 1 WO 01 %O XKW 990 5.7 1S 40 VW D olVPE 4T >3 235F M5 T
1 2 2 200 030 %000 $0OM VWD IN&K VWM P00 2w R oDUVHPE {8 WB I 7 ® =
2 2 3 A0 050 HO SO0 9.0 %78 50 &0 208 R 6MWOWPE BaS I3 0FH 933 =
3 B 16 J0M 0150 50 0.0 W0 9533 SO 9M 133 5 61BOHPE 559 78 I3 7 5% T
1 2 [ 0.0 0150 %0M %M H.W o 0D 490 3 0 614DVMWPE 1735 141 0.&d 9 4 =
2 513 WD 0150 %M BSO WO %641 5.0 540 194 20 61%60HPE 88 078 036 X BT-I
1 2 T4 WO 010 B0 .0 W0 H¥TWB W &0 2B 0 6160HPE 4T 175 057 K275 T~
1 15 00 0190 % ® FBSO WO B33 100 0 183 0 61%DHPE 1735 118 0% Jo 8T
350 @ 9.0 26 &8
cnagter VII)

A pipe 0eS1gN MOOel Mas Deen aevelcped 1N spreasnest o get pipe design Ot scneme by varrmying e service level (Tor analysis n

e naxd loss calaulation Darcy Weisnoack Formula has been used The tormula usen are given pelow

uhere,

H =

-+
a
=

a

» D O L € -

haxd Loss \nm

lagth \n o
velocIty Wi

2 rmcthion cetticient

acceleratian ar to granty 1n /.2

dianeter of pipe W om

aacnarge 0 /s
area of pipe 1n md

&5

<
[

-

o<
o

E]

1 3.7
= 2109'

nlo

fLV2 . L£(1.1sL) V2
2gD 2+9.81+(D/1000)
- P=1000
0.25%(22/7) *xD?
X p+2.51

RYE

VD _ VD*x1000

u 1.14

ragmness coefficiet inm
reold numer
kInematic visoosity 1n m/s

The wncet In Teble 7577 are sample cutcame of Gesign at the Typical gravity sowme (Layout pun n Drading Ho 9 Amnex 28)



Taole 77 Pipe coat calcutation for Tymcol Graviry Scham

(Basad cn Orawing (0. 10 woex 2 ror service level/ d=1gn stadand aalysis)

PIPE USED L™ Rate  Amant Av Weignlotal
He1gnt
Class Type
0D. <g 1.0 HOPE/
an? m GI (m) (Rs /m)}  (Rs.) Xg/m Kg
a3 0 47 30 HOPE 0 1278 0 1.269 Q
a3 6 33 30 Hope 0 a1 0 0.&0 0
& 4 56.20 HOPE 0 53.38 0 0.5 0
50 10 38 00 HDPE a®/M 0 0'& 0
<0 6 42.20 HDPE y 97 0 0:3& 0
50 4 & 70 HDPE 0 I3 0 03738 0
&0 0 30 30 HDPE 0 47 0 04 s}
40 6  33.70 HOPE 1210 5.0 5350 030 &S
144 4 35 &0 HOPE 0 213 0 02 0
B 10 Z3.30 HOPE 2 I35 0 04 0
P 6 6.9 HDPE 0 RoA Fle 0.6 P44
o) 10 18.90 HOPE Mmoo 0.3 2223 022 222
2 10 14.90 HOPE M0 1B 14 01346 147 4
TOTAL HDPE 1350 89%26.6 892.54
172" 15 GI 0 & 128 0
/e 20 GI 0 TS 0 180 0
™ S al 0 15.5 0 2540 0
1/t RaI 0 1593 8 32, 0
ns" 40 Gl 0 1|B®& 0 37m 0
2 0al 0 38& 0 5.2 0
FAry &5 Gl 0 IRNs 0 d.&0 0
TOTAL GI 0 0 0
GRAHD TOTAL 3350 89225 5 a2 34




Taole 78. Housdhold Served and Tap flow rate

Prment Present Growth  Design Design Per capita 24 hr  Adjusted Peak Remarks
Household  Population Rate Peried  Population demand @p =p factor

per tap  per tap X Yrs per tep lpcd flow flow
5 30 13 20 39 45 0020 0.10 4.92 hagn PF
1.3 15 37 45 009 0.10 5.19 high PF
1 20 37 45 009 010 5.19 high PF
1 15 35 45 008 010 5.49 migh PF
2.52 20 49 4S5 0@ 010 3.92
2.52 15 24 L5 003 010 4.36 han PF
10 &0 1.3 20 e 45 004 015 3.89
1.3 15 73 45 0@8 015 39
1 2 73 45 0038 015 395
1 15 70 &S 07 015 411 hgh PF
252 2 9 45 0052 0.15 29N
2.52 15 14 4 0.045 015 3.3
14 g4 1.2 2 109 45 0.057 0.2 3352
1.3 15 iR 45 0.053 020 3.76
1 20 1@ 45 0053 020 376
1 15 B 45 0.091 015 2 %
2 52 20 138 4 00 020 278
2.52 15 12 45 006 020 315
12 sl 1.2 20 R2 S CaQe7 01 3.75 for Sled
13 76 1.22 15 demard
13 » 1 20 tep
13 9 1 15 serve >GHH
9 56 2.52 20
n a3 2.9%2 15

Note * The analysis 1s for grosth rate 1 to 2 52/, design period 15-20 years
Acceptable peak factor 34
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Tebla 81 Cust Copmriaion of Mauguy ad termecamnt Keaemait -

Cost of Reservoir (Rs.) % difference Ratio of
Reservoir Masonry : ferro-Cemant N cost ot Masonry to
S1ze (m3) Ferro—Cement Ferro-cement
Reservoir Reservoir cast
1 19632 15 21840.89 ~11.5% 0%
2 26116.83 083 44 ~27.85% 0.78
3 28554.52 32203.10 ~13.13% 0.2
4 2ZM0.20 2939.61 2.7 1.2
5 35948.42 28r90.25 19 9% 1.5
6 39783 5 2213 26.041 1.35
7 L6779 Z9N1.53 9.9% 1.43
8 LH061.37 497 CA I3 9 1.51
9 50849.93 I3392.49 IR LvA 1.5
10 54947 .45 3395.9 38.2¢% 1.8
20 gra 4G &0%0.19 S5 @ 2.2




Lt

Table &: Cost Estimate of Masonry Reservoirs
(for cost comparision tables 79-81)

(1593 price)
{DESCRIPTION OF ITEMS IINITIRATE |1 m3 12 m 13 m3 14 m3 !
' vy Q7Y JAMONT  1QTY  JAMONT  [QTY  JAMONT  lQTY  JAMOLNT |
i g | g :
A |CONSTRUCTION MATERIALS Voo g i ' i i | g | :
1 | Cement ibags} 239.00 [16.47 | 3936.33 | 22.72 | S430.08 | 28.22 | &887.98 | 34.59 ! &7 0 |
2 !Rebar ikg. | 29.25 116.38 | 4712 | 2239 | £54.91 | 2B.91 | 845.62 | 34.44 | 1007 37 !
5 !Binding wire kg | 3%.00 | 1.83! 5868 2.26) 80| 2.8 | 104.08) 3.4 | 153.8 |
7 |Polyethene sheet S0cm jm 1 40.00 154} 6160 243} 9.0} 3.4 136.40) 420! 188.00!
ISub Total (A) ! 4535.73 ! QL2.79 ! 974.07 | 9566.36 !
B LOCAL HATERIALS - P ! | : : | | !
2 |Stares i} 385.20 ) 4.69 | 180659 | 640} 265.28 ! 8.2 3089.30 | 9.65 ! 3717.18 !
3 laggregate 5 - 25 mn jm 11230.00 059! 725.70 ! 0.81! 99%6.30! 1.04 | 12P.20 ! 1.3 ! 1512.90 !
4 }Sand im3 11628.00 | 1.83 | 297024} 252} 41R2.5 ) 3.18 | V7.0 ! 3.8 ! &18.% !
ISub Total (A) ! 5511 53 | 7564.14 ! 9545.54 | 11649.04 |
C (LAECR P l i { { ' i i ' i
1 {Labor Skilled imd | 85.00 900! 765.00 ! 12.00 | 1G0.00 | 16 Q0 | 130 00 | 19 (0 | 1615.00 |
2 !Labor Unskilled imd ! 45.00 [26.00 | 1170.00 ! 36.00 | 1620.00 | 45.00 | 225.00 | 54.00 | 2430.00 !
'sub Total (B) ! 1935.00 ! 2640 00 ! 3385.00 | 4045.00 |
D |FITTINGS P i | i ' i i i i i
1 |G.1. Strainer 1 1/2" lpc | 100.00;1.00! 100,00} 1.0} 100.00! 1.0} 10000} 1.00! 1000 |
2 1G.I. Elbow 1172 e | 6371 8.00! 4.9 ! 3.00! 48.9! 8.0 4B.% | 8.0 ! 498.% |
3 1G.1. Nipple 1 172" pe | 427,600 A5 600 A5 6.0 A5 6.0 A58 |
5 1G.1. Equal Tee 1 1/2" e | 839 2.0 14.78! 2.00) 164.78 ! 2.00! 478! 2.00! 164.78 !
7 6.1, uman 1 1/2" e {12133 3.0 %39 3.0) ¥3.M9! 30! H! 30! WP
8 !Flange Set 1 1/2" e | 3R.@ | 3.0 W06.09) 3.00) 906.09! 3.0 906.09! 3.00! F6.09}
9 16.1. End Cap 1 1/2 lpc | 27.8312.00! 55.66) 2.00! 5566! 2.00! S5.66 ! 2.00! 5566 !
13 1G.1. Ppe 1 172" im | 185.66 {10 00 | 1856.60 | 10.00 ! 1856.€0 ! 10.00 | 1856.40 ! 10.00 | 1856.60 |
15 |Gate Valve 1 1/2" lpc 1824030258720 3.0 2870 3.0 287 20! 3.0! 587.20 |
16 |HOPE Pipe &3m (Drawnage) m | 85.10 11000 ! &1.00 ! 10.00 ] &1.00 /! 10.00 ! &1.00 ! 10.00 ! &1.00 |
| i i i i
iSub Total (C) ! 7649 90 ! 7649 90 | 7649.90 | 7649.0 |
{TOTAL ! 19%632.15 | 2116.83 ! 28554.52 | 32710 30 |
Consultants Estimate based on design of CARE/Nepal.
%



Table 8- Cust Estimte of Pasnry Reservairs (oot gexaf )

(Iur waat wagan Jolul tablea -00)

{1295 priced

{DESCRIPTION OF [TEMS INITIRATE  |S a3 16 m3 17 m3 18 m3 !
{ Voo Q1Y [AMONT QY JAMONT  QTY  JAMOLNT  JaTY  LAMONT |
1 1 [} 1 i
i ] 1 ] ]
A JCONSTRUCTICN MATERIALS P i i i i i i i i i
1 |Cement ibegs| 239.00 | 39 06 | 9335.34 | 44.32 110592.48 | 48.45 [11579 35 ! 49.48 !1185.72 |
2 !Rebar kg, | 2925 | 41.03 } 1200.13 | 44 88 | 1312.76 | 48.20 | 145 & ! 50.86 | W87 &6 !
5 !Binding wire kg | 0] 410 147.60 ) 449 16157 4B 17352 S®!) 12.88 !
7 IPolyethene sheet an m ) L0000 5. 228! 615 246.00! 672! 2380 73! 292.40!
'S Total (A) ! 1089557 ! 312,79 | 331 72 | 1378.60 |
B |LOCAL MATERIALS b | : : : : ! ! ! :
2 !stanes Im3 | 385.20 | 10.71 | 4125.49 | 12.30 | 4737.96 | 13.43 ! S173.24 ! 13.53 | 521.76 !
3 {aggregate 5 = 25 mm im3 11230.00 ) 1.46 ) 179580 ! 1.66 | 2%1.80 ) 177! 2177.10 | 2.77 | 307.10 !
4 !sand 3 116280} 427! 6515 ! 4.8 ) 785.80 | 5.3 ! 8€60.9% ! 6.32 |1(288.% !
IS Total (A) ! 12872 85 | 16575.56 | 1601130 | 18072 !
¢ jueR b : : : : : : : : :
1 !Labor Sk1lled 'nd | 85,00 2100 ! 178500} 24.00 ! 2040.00 ! 26.00 | 22100 ! 27 @O | 2295 QO !
2 |Labor unskitled imd | 45.00 ) 01.00 | 2745.00 | 9 00 | 3105.00 | 75.00 } IS5 00 | 76 00 | 30 00 !
!Sub Total (8) ! 4530 00 | 5145.00 | 5585 00 | 5715.00 |
D JFITTINGS P i i ; i i i i i |
1 1G.1. Strawner 1 172" '‘pc 10000 1.00) 00! 1.0} 100.00°% 1000 WOC0! 10! 100.00 !
2 1G.1. Elbow 11/2 e ! &2.37) B.00) 489! B.00! 498.9 ! B.00! 4856 ! 800 458.9 |
316 1. Nipple 1 1/2" ‘e | 427! 6! ASER! 6! 65.2) 6.00! 26542 ! 600! 2656 )
5 '6.1. Equal Tee 1172 ol R 2.0 ATl 200! 14.78! 2.00) ATl 2.00! 164.78
7 1G.1, tnien 1 1/2" lpc 11213 ) 300! 339! 30! ¥3.P! 0! 39! 30! 3.9
8 'Flange Set 1 172" pc | 3R.GB! 300! 06.09) 300! 96.090! 3.00! WEH! 30! X600 !
9 16.1. & Cap 1 1/2" e | 2.8 ! 200! 5566 200! 5566! 2.00! 55é6! 2.00! 55.66 |
13 !G.1. Pipe 1 1/2 im ! 185.66 | 10.00 ! 1856.€0 | 10.00 ! 1856.60 | 10.00 ! 1856.40 | 10.00 | 1858.40 |
15 |Gate Valve 1 1/2 pc | 8240 3.00! XEr 0! 3.0 27 0! 3.00! 58.20 ) 3.00) 587 20 |
16 |HOPE Pipe 63m (Dratnage) 'm | 851011000 ! 851.00 ) 10.00 ! &1.00 ! 10.00 ! &1.00 ! 100 | &1.00 |
: i i i i
1S Totat (€) H 76’7 90 | 7649 0 | 7649.90 | 7649 R0 |
ITOTAL ! BRE.&2 ! 39783.25 ! 4267792 ! L5137
Censultants Estimate based on design of CARE/Nepal.
9%
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Table &: Cost Estimate of Masonry Reservoirs (Cantinued.. )
(for coat campurision tables ™-41)

(1993 price)
| |DESCRIPTICN OF ITEMS JNITIRATE |9 m3 110 m3 120 o3
o v QY JAMONT JQTY JAMONTjarY AT
| : '. :
1A |CONSTRUCTICN MATERIALS I ! H ! H H |
‘1 !Cement 'bags| 239 00 | 50 54 112079.06 | 51.60 |12532.40 | 0.8 [14535.98
| 2 |Rebar kg. | 29.25 ) 55.36 | 1619 28 | S8.80 ! 119 0 ! &7.14 | 54B.85
15 iBinding wire kg | 6.0} 553 19.08| 5.8 ) 208.80; 871 | 313.70
| 7 |Polyethene sheet S0an mo] 4.0 7.2 3680 831 3R 1B %120
i
1
! 15w Total (A) ! U462 | 14593 50 | 17959.73
|
1
(B {LOCAL MATERIALS Co : g : : i i
! 2 |stenes 'm3 | 385.20 | 15 49 | 596.75 | 16.76 | 6455.95 | 31.23 |12029.80
! 3 \aggregate 5 - 25 mm w3 112%0.00 | 3.77 | 43710 | 4.77 | S867.10 | 14.77 118167.10
' 4 !sard n3 11628.00 | 7.32 '11916.9% | 8.25 {13431.00 | 18.R |29824.56
t
1
!\ isuwb Total (A) ! 250.81 | 5754605 | & 8
i
i
i LaeoR b ! : : : | :
{1 jLacor Skilled imd | .00} 30.00 | 2550.00 | 32.00 | 2720.00 | 57.00 | 4845 (0
! 2 !Labor nskilled imd | 45.00 | 87.00 } 3915.00 } %.00 | 4230.00 |165.00 | 745 (0
]
]
| 15w Total (B) ! 6465.00 | 6950.00 | 1220
i
io {FITTINGS Lo b b b
1161, Strawer 1 1/2" inc 110,00 1.00! 100.00! 1.0! 10" 1.00] 1C.D
1 21G.1. Elbow 1 172" lpc | &2.37! 8.00) 48.9% ! 800! 4B.% ! 800! 48B.%
! 3 1G.1. Nipple 1 172" lpc | 427 6.00) A5.82) 6.00) 265.62 ! 6.00) 265 &
S 1G.1. Eqal Tee 1 172" ‘e | R399 2.0 16478 2.0! 16478 2.00 | 16.78
' 7 16.1. tmon 1 172" e 1AW 30 B3P 30 P 3.0 ¥H
! 8 !Flange Set 1 1/2" ‘e JMR.B 30! WO 3.00! %609 3.0 %60
' 9 6.1, End Cap 1 /2" ‘e b ZLE 2.0 56 2.0 5.6 2.0} 5.6
113 16.1. Pipe 11/2" Im 1 185.66 | 10 00 | 1856.€0 | 10.00 | 1856.60 | 10.00 | 1856.40
115 lGarte valve 1 1/2" pc ! 8240 ! 3.00! X87.20! 3.00! 58.20! 3.00) 587 20
{16 |HDPE Pipe 63am (Dratnage) !m | 85.10 | 10.00 | 8&1.00 ] 10.00 | &51.00 ! 10.00 | &1 0
i | i i
I Isup Total () ! 7649 90 | 7649.50 ! 7649 S0
]
[}
\ \TOTAL ' S0849.93 | 54947 .45 | 979N .49

Consultants Estimate based on design of CARE/Nepal.



Table 83, Cust EstimAta of Fermwement Reseranrs (1

sl nwyErtang Ahles 1)

[SECA T IE)]

! IDESCRIPTICN OF ITEMS [LNITIRATE 11 m3 12 m3 '3 m3 A ] !
N o (QTY  JAMONT  jQTY  JAMONT  laQTY AT laTY vt |
i | | i ]
|A |OONSTRUCTION MATERIALS | g : ; i i g i | i
11 Icement tbags| 239.00 | 1134 | 2710.50 | 17.61 | 4208.79 ! 17.26 | 4125.14 | 18 & ! 4505.15 |
} 2 !Rebar kg | 2925 110.74 ) 314151 10.76 | 316.15 1 10.76 ) 3415 11076 ) 31615 !
! 3 IPlan wire 3.5mm kg | 37431 16.52 ) £18.34 116,52 ) 61836 | B3 W ! &7 7 P BB ! 897 37 !
i & jOmken wire mesh S0cn  (n2 | 4.36 ) 1432 ) od3.88 ) 1432 3B D! KR! NI L
!5 !Binding wire lkg | .00} 148! S328| 167! 0. 2.2 R®! 2.3 .
| 6 )Bamboo ‘pc 1 4500 2.0} 9.M! 000! 0! 0! 000 417! 187.65 |
| 7 |Polyethene sheet S0an  |m | 4000 | 2.5 ) 10160} 25! 1010 ! 415} 166 @0 ! 415! 166 @ !
! 8 !Cement Paint kg | D00 140 4620 2% &M 331 ) 109.23 ) 430} 141.50 !
! 9 lvod for formwork M  -5.00) 006! 3B.0! 006! 3770 006! 370! 0.06! 7.7
110 |Nals kg } 075} 037! 028} 041! 03! 04! 03B! 0&L! 04!
111 JHOPE pipe cott No |} V2.3 V3 1 IS0 !
i

1

1 Isw Total (A) ! G 2 | 6372.66 | 6976.2 ! TSR.0% |
]

1

(B [LOCAL MATERIALS o | ‘ i | g ' i | \
! 2 stones m3 138520 332 127886 ) 33212788 153! 8936 ) 316 ) 120955
! 3 laggregate 5 - 5 m m3 J130.00 ! 0.2 ! 7&R.60! 0.2 TR0 0% ) B0 080! BV D!
' 4 'sand e 1162200 ) 1.47 | BFB 16| 253 | 4118.84 ) 2.09 | 3lR.52 1 218! 349 04 |
I

]

I b Total (A) ! 434 &2 6160.30 | 4975.85 | 5742.57 }
:

iCjLAER b : | | | i i i i i
! 1 lLabor skilled id | 85.00 1 14.35 ) 219.75 | 18.2 | 153170 | 19 47 | 1654.95 | Z3.359 ! 2A05.15 |
! 2 !labor Unskilled 'md | 45.00 |204.11 TS 1364.78 116415.10 |381.27 11157.15 (218 81 | GB37.45 |
]

I

! Iswb Total (B) ! 10404.70 ! 17946.80 | 18812.10 | 1182 0 |
!

i |FITTINGS b i | i { | : ' I !
1 116.0 Elbow 1 172" ' ' RI7) T 43659 700! 43659 70! 436591 70 4659 )
1216 L.\ Elbow 1/2" lpc | M8} 1.0 MMl 1o n& 1m;m 1M&e! 1.0 1.2}
! 3161, Nypple 1 1/2¢ lpc | .27 5.0 2135 500 2135 ) 5.0} 21.35 ) 500 21.35 |
! 4161, Nipple 172" 'pc ! 1M%%Y 10! 1% 10 M%! 10! 11.9% ) 1.0 11.9% |
!5 G.1 Equal Tee 1172 lpc | B39 1.00) R 1.0 R3I! 1.0) R399 1.0 &39)
| 6 1G.1. Equal Tee 1/2" lpc | 17.06) 100 17.05) 1.0} 7.5} 1.00) WO, 100} 17.05|
'} 716.1 uman 1 172" lpc 112133 ) 2.00) 2.6 200 | 242.66 | 2.00 ) 262.66 ! 2.00 | 242.%6 |
! 8 'Flange Ser 1 1/2" lpc !'3R.@ | 2.00) 406! 2.00) 604.05, 2.00) 60406 2.0} &04.06
! 916.1. End Cap 1 1/2" lpc | 2783 ) 200} 55.% ) 200! 5566} 2.00! 55.6 | 2.0} 355.6 |
110 |G.I, Reucer 11/2" - 1/2%pc | <251} 1.0} S251 ) 1.0, 5251 | 1.0! 35251 1.0 8.51]
111 |G.1. Bracket 1 1/2" e ! 4116 2.0 ®R2B) 2.0} ®B| 20! KB 20, 223,
112 1G.1. Bracket 1/2" lpc ! 9! 10! 9M™! 1W! 9™/ 10! 9/™/! 10! 9|
113 1G.1. Pipe 1 1/2" m ) 185.66 1 10.25 ! 19B.R2 | 10.25 | 19B.R | 10.25 | 1906 @ | 10.25 | 15B.® |
114 G I, Ppe 172" ‘m | 6500) 3.20! 28.00) 320! 2800 3.20| 28.0) 3.20, 28.00}
115 !Gate Valve 1 1/2" 'pc | 8640 ) 200 ! 1724.80 | 2.00 | 1724.80 | 2.00 ! 1724.80 | 2.00 | 1724.30 |
'16 IHDPE Pipe &m (Dranage)!m | &5.10 | 1000 ! 85100} 1C.00 | 81.00! 10.00 | 851.00 } 10.00 | &51.00 |
i : i : i
! lsw Total () ! 6514 98 ! 6514 X ! 0514.98 ! o514 '8 !
]

1

' ! 1840 89 | 3083644 | 3233.10 | 25939.61 !

ITOTAL

Consultant's Estimate based on CWSS/OWSS design stardard 1993
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Table &3 Cost Estimate of Ferrocement Reservoirs (for oost camparision tables 81) Contiuad... (1293 prive)
| IDESCRIPTICN OF ITEMS UNIT|RATE 5 m3 16 m3 17 m3 18 m3 !
I 1 ! Hetad JAMONT QTY JAMONT {QTY IAMOUNT - jQTY JAONT
i i i i i
A |ONSTRUCTION WATERIALS, | | b b L b !
11 )Cement tbags) 239.00 | 23.46 | S606.94 | 24.78 | 592 42 1 25.95 | &&XR.05 | 27.24 | 6510 36 |
' 2 lraar g 1 22511076 ) 31615 11074 0 31415 1 1076 1 314015 L 1076 | 3605
{3 |Plain wire 3.5mn kg | 3743 37121161 ) R3I7 121161 ) R.37 L 1211.861 | R | 121181
| 4 |Chken wire mesh P Im2 | 4636 ) 28.07 | 1301.33 | 28.07 | 130.33 | 28.07 | 130135} 2B.07 | 1301 I3 |
'S |Binding wire kg |} %00, 312} 1M2R) 3.3 M7.0) 3.4 127 3% 128.16 |
1 6 |Baboo lpc | 45.00) 5.10) 29.50}) 5.2 252.90 | 6.01 | 2045, 6.53 ) 293.8 |
} 7 {Polyethene sheet 0cm  Jm ) 40.00 ] 6.15 ) 266.00 ) 6.15 ) 2646.00 | 6.15 | 2466.00 ] 6.15 | 266.00 |
1 8 |Cement Paint kg | B[00 430 14190 590 1%. 0| 632! 2516 T3 | 201.39 |
1 9 juood for formwork 'm3 1525001 006! M7 006) 370 0, N7 70, 006 37.70 |
110 iNails kg | O75) 08| 06 ) 08! 06! 05, 04 ) 057 04
111 {HDPE pipe coil ho ! | 6.18 | 681 } 7.28 ) | 79 |
[}

]

| IS Totat (A) ! A& @8 | 9878.46 | 10201.0 10565.47
l

{B  [LOCAL MATERIALS v i i { g i i i i |
| 2 |Stones Im3 1385.20 ] 4.5 1637 10! 425 ) 1637 10 4.25 | 157.10 | 425 | 1637.10 |
V3 Agyregate 5 - 25 mm im3 11230.00 | 1.303 ) 1266.50 | 1.03 | 1256.90 | 1.3 | 12%.90 | 1.3 | 1266.90 |
!4 |Sad m3 1M&2B.00 ) 2.78 | 455 84 ) 2.8 | L656.08 | 3.77 | 6137 56 | 3.85 | &7 &0 |
1

{

| Jsw Total W) ! 7629.8 | 7540.08 | 041 36 | NN.&0

1

1€ L8R I | | | i i | i i i
} 1 |Labor Skilled imd | 8500} 28.59 ) 230,15 | 30.45 | 58.5 1 N 76 6P D) B 51| B335
1 2 {Lopor Unskitled imd ! 45.00 !230.29 |1@63.05 1232 07 [10640.45 |33 3 110495.35 [ 234.85 |10668.25 |
]

]

| lsub Total (B) ! 12793.20 | 13023.70 | 131965 | 13416.40
l

{0 (FITTINGS i i i i i i j l i

1 11G. 1. Elbow 1 1/2" lpc | &37 ) 7.00] 4359 7.0 4359 7.00| 43659 700, 4% 59
1216 [. Etbow 12" e ! M8 10! N8 10! M8 10 MNBw| 1.0, 1.8
13 1G.1. Nipple 1 172" lpe | .27 S0 21.35) 5.0 2135 5.0 21.35 ) 5.0 21.3
14 1G.1. Nipple 1/2" e | M% ! 1000 1% 10! 1.% ) 1.0 11.9% ] 1.0 11.%
15 1G.1. Bqual Tee 1 1/2" lpc | 839 1.0 K39 1.0} K39 1.0} K39 10| R3
1 6 1G6.1 Eqal Tee 1/2" lpc ! 706! 10! 7OS! 100! 17.05) 100, 705! 10} 7H
17161, Umaon 1172 lpc 12133 2.0 2R 2.0 MR& | 2.0 2.6 2.0, 2Q.&
i 8 [Flange Set 1 172" ipc | XR.@B 200 Wh06] 2.00) 0406 2.00 K| 2.00| k0B,
19 1G.1. End Cap 1 1/2" lpc | 7.8 2.0 55.66) 2.0 55.66) 2.0, 556 20, 5.6
110 JG.I. Reucer 11/2" - 1/2%!pc ! S2.51) 1.00) S2.51) 100, S5 10| 35251, 1.0, 823
111 |G.1. Bracket 1 1/2" lpc | 41.%) 20 &R28) 2.0 R.2B| 20 R.B| 2.0, A
112 1G.1. Bracket 1/2" e ! 9™ 10! 9®! 10! 9L 1m! 9™ 11! 9.7
113 1G.1. Pipe 1 1/2" Im ! 185.66 1 10.5 | 19B.R | 1025 | 19B.R | 10.25 | 19B.R | 10.5 | 196.R
114 1G.I. Pipe 1/2" m | 6500} 320} 2800} 3.0} X80} 3.0} 2B8.0; 320 LB.M®
115 |Gate valve 1 172" lpc | 82,400 200172648 | 2.00 | 172480 | 2.0} 17%.80 | 20} 1772 D
116 |HDPE Pipe &3mm (Drawnage)!m | &5.10 | 10.00 | 851.00 | 10.00 ] &1.00 {1000} &51.00} 10.00 } 81.00

i i i i

| 1Sub Total (O) ' £514.%8 | 6514.98 | 4514.98 | 6514.%8

1

i

| |TOTAL ! 28790.25 | 294213 | 29911 53 | 304697.C4 |

Consultant's Estimate based an CWSS/DWSS design standard 1993
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(10 M3 LAOUNT :
TY ! l I
‘9 m3 NT lQ ! .
JUNIT] RATE :QTY i g 1 E 50 8 :1215017:
. i 1 1 - &4
§OF [TLMS 1 : i \ T853.54 : 10.74 i 31-. az
1DESCRIPTICH : | i BR8N 31415 4§ ot
H ! i of | 7569 74 : 2 38 ! &3.2 ! S41.9R
v Lo 3o 1515 1 10 11561'>B|-83:b4
o RIALS |B9cn‘071..' T 412 576.84 | 34. \ B4
. 10N MATE !bags| 511 RN 7116 b 652! s
; | CONSTRUCT kg | 2 .4172"634!36' 1 157.88 B 5.
A { &3 167 & ! 12. 580 80
1 Lcene kg 3736;36'175 15300 | 4:; 3‘5'00:14-52" ﬁw
! | Repar Smm i S = 51 7. | 2.0 | 05, 43
12 wire 3. ime b 3%.00 ! V324, ! 855! 51 1 14. 17 70
'3 {Ptann Tre nesh 50an kg i 5.00 ! 7'21.'312‘”' . | 008 0.60
! 4 Iaken . e | 4 0! 855! 2521 847 | N7.70 | 0.60 ! ‘©
i | g Wl ! | 40.00 | 76 ; 006} 0.47 | i 0.
i 5 8wnd m 07 | 7.0, 2 | P 1466
| . Kcm B 06! i 0.2 | i
| 6 |Bambco sheet kg W, o | 0.45 n @
) 7 :potyemnt ims 529, i 0.60 | P . 19515
i T Pal ! { 0.75 | 7% 05!
I 8 !Cemen formwork ! ] '8 12849 H
I for i ( 1
! 9 luood No | 51472 ! 1 ! 4
. 15 .
:10 iNarls w1l ! ! | 6.29 | 242_10 i
1 o pr . | Bes.z, 1974 zfaoa 1
.' " ! g2 | | 158,70 | 6 50 {1057,
I tal ( ) ! | 1868 P 1.2 9% |
S To t 1 | 6.85 70 | V39 !
Vo i 65.20 | | 1586 7 57 4 5,89 |
' m 85 1129 W A 15
A— 8 w1 . —p .
8 : oes i ! (1628.00 | ! ! :
|2|St wes-25 :nﬂ i 107&)92‘ \ 1 m%l
3 tragre : : 160-07’513351
! I 4.50 | 5.55 112895,
{ 4 s : EXTE 5 128,53 |
. eV i i 3605 o1 iz 0
| s Tam Coo '35 13 ) 1263.6 179
boise o 8500138-.11121-’“5' '
| m 8. 1247 15 | 1436195 | !
| | I Y4500 ) \ . 1
H s o sk1LLed imd | 14362.80 | ! I 4%6.59 !
i 1 jtabor KL led i i i 7.0 |
|2|L4:OI‘LhS ! : :%_591 m: 111‘11:
12 I . | | 50
: (B) ! ' 2659 7 PN 505 & !
i 'S Total Lot ! 7.00! % 1.0 | 55 i 1%
P ! 162-37'1(1)' . :5m:22»‘:94:1w: 2.3
' 1 1 . ! S ' 1. |
i EITTINGS 12 e .84 | 5.00 215 | 1.00 @39 1_m: 1705,'
0 Elbos 1 172 e iy 5.0, ol 1.00 } B 10 2.6 |
{1161 2 e 4 i 1.0 39 L7 2.00 ] ;
i Clbxw - o 1.9 | | & I 1.00! &%, 2. L
: 2 :G_I- wole 1172 e | @39 1.m : 17.05 | 2 @ : 262, 1 2.0 ' 55.46 |
.M " ! %! 2. .06 | -
I3 6.1 te 1/2 y e | ! 1.m|' 22.66 ! 2.00 ! fﬂf Y20 52 51!
\ 'G. 1. Nipp 112 117 2.0 ! 12, S5 &6 132 ,
b4 6.1, al Tee g lpc | B2, L 504.06 ! o0 ¢ 511 1.00 ! @28
5 161 tqm LG P 2.00 | %1 20 2.5 | o } '
'15"1 Eq.naLTeeR.. .Pc'm_as. 2m! 55.°°| 1.00 | 28| 2 P9M
5 'G.1. 1 1 i l 52 51 1 1 (00] 1 !
"0:5_1 um(]"11/2" :pc:ai_ﬂ: 1.00 |} 5238: Zm.' 97 1'5:19(3'02:
P :FLange e 1172 o b 5257 | 200 : 82.79 P 1.0 ! 19@ @ ! 10. I 28 00 !
18 Cp /2" pe 1% P9 ES P32 4 & |
1 End oM - AN (06] i 10 .0 1 1172 '
‘g :G'L r 11/ e P | 19m.2 28 1 2.0 ! o
i Reuce " 9 p 320 .80 | L85y
i10 IG. L. Bracket 1 1:2 ipc : 185.66 | 10': ; 28.00 ! 2.00 ! 1721441) 1 10.00 § !
" :G-;‘hckeﬂle im ! €5 00 ! 3'00:172"80:10a): 1. ! 6514 RB |
o e i 1.00 !
113 .1, Prpe . o | 2.0 0.0 ! — €514.98 | 9
3 Ppe 1/2 e & 10 | : “T0.
1G. 1. /2" | 0 B |
116 G valve 11 nage) !m 6514 9!
115 |Gate a3 (Drannage - ! 8.
! Pipe !
116 {HoPE ' THR 49 |
1 (C) I
tal
e
i
o

rd 19
St
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" Table 84: Cost of JAPAS wplemntead schemens
(Based on Estimated Cost avallable so far)

2

Present Present  Design No. of Tramission Distrmbution Total Scheme Per cpita Per capita

S.No, Schume: Name Population Household Population  Taps Pipe (m Pipe Pipe (m) Cost (NRs.) Cost (MRs.) Cost (MRs.)
[Present Pop.] (Design Pop ]

1 Age, Kavre & 9 A 2 747 m 919 058 165635 1097.78

2 Deswatar, Kavre 12 > 1% 6 1257 564 174 183654 1293 3% 957.0m

3 phakalthok, Kavre 39 7% 605 6 240 630 870 220854 507.64 268.35

4 Ramche, Kavre 9 73 59 8 1587 6 259 400726 934.56 677.24

5 Ramitar, Kavre 161 2 = 3 120 1265 285 16136 1R 27 723 51

. 6 Samitar, Kavre 1@ 16 14 3 241 150 3N 125021 1229 &2 889 51
7 Bransetar, Kavre 32 52 430 5 82 805 1607 200879 oL3.84 40716

8 Betini, Ramechhap 187 T 2% 5 2600 650 3050 26051 1208.83 %57 B

§ 9 bansingtar, Ramecrhap 3@ 45 383 5 500 2100 200 253734 773.5 $10.27
10 Brattathok, Nawakot 5 50 L7 %6 78 759 5557 ST5756 1765.40 1202.34

11 Chuandanda, Naakot 284 50 &7 13 &6 2619 B35 459911 1619 40 11250

12 Kauchin, Taruka 2 @ 325 9 59 81 180 29260 1323.17 399 7S
Average 2%é 4 341 7 1027 MR 210 26260153 1150 X8

101
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Table 85. Cost components of JAJ'AS plemented schonons
(Bused on Extimatad (0st davallable so tar)

% % %
% Skilled Unskilled % Cormnity
S.No. Screme Name Materials Labour Labour Overheads Contribution
1 Ange, Kavre 62.48 3.17 16 18 18.17 16 &
2 Desheartar, Kavre 47 th 6.61 2o 13N 3.41
3 Dhuhal Thok, Kavre 52.19 7.8 26 % 13.58 27.67
4 Ramche, Kavre 55.31 5.29 29 19 10.20 29.78
S Ramitar, Kavre 55.94 5.58 2.8 15 & 23 48
6 Sanrtar, Kavre 45.16 692 20.01 17.9N 30.53
7 Banskota Tole, Kavre 56.50 1.87 6.3 15 39 26.77
8 Bnansetrar, Kavre 50.10 5.86 04 13 64 20.99
9 Tip-Tipey, Kavre 41 51 3.56 &L2.13 12.80 42.55
10 Betinl, Ramechiap 5.7 1.42 41.56 10 31 4200
11 Danshingtar, Ramechhap 50.05 1.07 8.53 10.35 8.8
12 Bhattathok, Thensing, Nuwakot 4317 3.0 RN 15.92 28.3%
13 Chuardanda, Bradratar, Nuwakot 2B 3.39 36.67 16.96 7.8
14 Gudthek, Kabilas, Nuw-akot 37 0 352 029 17 68 4.0k
15 Kauchhni, Taruka, Nuwakot 38.55 278 39 4 193 ¥ 3
16 Thaldanda/Pokharipanm 52.03 2.9 34.8 10.16 35.3%
Averages 48.60 4.2 32.89 16.49 33.50

e



Table 8: Averages of agency scheme cost data (without overheads)

C 122 price)

Gravity flow system

L 1Popu~ !No. !Popu- !Pipe Pipe ITotal |Beneficieries! Tatal \Pec lPer Capita |
IS. |Agency Name tlatton/of lationilength  |Length  |Pipe |Cost iProject  [Capita |Cost n |
No. | 1Served| Taps|per | Transmi- [Distri=  (Lengthi(In X) {Cast 1ttt {IWS Price |
I ' I 1Tap  |ssion (m)lbutian (}(m) | J(NRS.)  J(NRs.) | '
| pu— 1 [ — | i i ) ] ] i 1 i
! 1 i 1 1 i ] 1 ] ] i 1 ]
D1 IWNICEF/DWSS L) P 11141 118 61 WS 2172 | e ! L4728 | ST3 ! a7 !
! 2 IFINNIDA/DWSS @R 2 10! S4 ) T8 | 74% | 27 2091 102 | 1199 !
|3 |MELVETAS/DWSS Lol W ! ' §125 | LoToTer | 816 | g% !
| & |CARE/Nepal ;6 4 &8 ' | 1439 | 2, 13X®m7 |, &M x5
i 5 !|REDBARNA -4V A S H i 3070 | &1} 1959 1057 | 1557 !
| 6 |LWS 113 B 6] 213 ] 015 | 7015 | 36| ST | 3 | 2
1 7 |WATERAID\NEWAH S H ' H H ! 28, XM, &) a3 !
| 8 INFESC 1152 ) ! H ! ' D &L, 416 &18 |
! 9 1sapPROS LS| 4! ! ! L 166 ! W 83 s12 ! 573 |
110 |NRCS V&6 WY . H H o1g8Re ) L8| 41 |
i 1 ] I I 1 ] [} i t i 1 ]
i [} 1 1 1 1 ] 1 1 I 1 ] 1
1 [} I 1 ] 1 ] [} 1 1 [} 1 1
i [} I I [} 1 1 ) 1 1 1 1 1
Shallow Tube wetl

H ! |Pop |No.  |Popu— |Depth|Beneticiertes|Total  jCost  [Per  |Cost IPer Capita)
1S.No. | Agency jlationjof  |laticnjof  |Cast \Project |Per  lCapitajPer well |CosT in |
H | |servediWells|per |well {(In %) | Cost lwell 1Cost {1993 Price}1993 Prics|
H d ! | lwell (M) |} I(NRs.)  }(MRs.) [(NRs.);(NRs.)  [(InMRs ) |
| E— | I | pE— | ) » H il 1 1

1 1 [N ] ] I 1 i 1 i 1 1 I
1 [} ) t i 1 1 ] I i ] I 1
1 | 1 | | I t I 1 I ] ] 1
L1 IFINNIDA\DWSS el & R 0! 12 ) 1265757 | 149 L 156 | 163 | 17!
| 2 |CARE/Nepal P 355 | ! ! ! R 43 V144 | H X4
I3 JWATRRAIDANENA | 6X5 | 48 157 | ' b S0 128 Ty VSTS M1
U4 INRCS Mao ! 150 0 12 15 1106176 1 61 L S9! Tl ) 6 !
| 1 ) | [} i i ) I I I I I
| ] ] 1 ) ] | i i ] [} I !
[} [} I 1 I | i [} ] 1 ] [} 1
i 1 1 1 ] I 1 1 1 I ] t 1
Deep Tube well

H | |Popu- [No.  |Popu- |DepthiBeneTicleries|Total  {Cost  |Per  |Cost |Per Caprta)
1S.Mo |Agency {lationjof  [lationjot  |Cost |Project  |Per  |CapitaPer Well [CosTim |
! ' |servediWells|per |well {(In %) | Cost jwell JCost |1993 Price(1993 Price;
oo ! P hetl ln ! '(NRs.)  'ONRs.) 1ORs.D!(NRs.)  1(In MRs.) |
| J——) [ | — J PR 1 I 1 1 I I
1 i b [} ] 1 I 1 i 1 i ] ]
' I | I ' ' I ] ' ] I ] i
1 1 1 1 1 1 i ] I ] i 1 ]
11 |FINNIDA\DWSS 16%0 33 210 35 0.85 5193546 157380 748 157380 743 |
Lo i P I | i i i i i
1 1 I | 1 3 1 1 [} 1 [} i 1
i 1 I ] 1 I ] ] [} ] [} 1 i
Note' All costs are converted 1nto 1993 January prices using GDP deflator  This was 4.1% for £Y 1584 to & and n the

later years 15.9%, 13.%3, 11.(, 8.1%, 11 5%, 9 & ad from FY 91 to 2 15% and current year's IDA estimate of 1Z%.

a



fdile H6: Averagea of agawy dala (withuut welbieads) untinuad. .

( 1995 price)
Dug well
] H 1Pop~  |No.  |Popus |Depth!Beneticiertes|Total  [Cost  [Per (ot YPer Copital
1S.No | Agency flatin Jof  |lationjof |Gt {Project|Per  [CapitajPer Well |Cost in
H ' Iserved |Wellsiper jwell |(n .. jCost  |well |Cost (1993 Price|1993 Price|
! ! ! ! haetl fo) ! {(NRs ) I(NRs.)!(NRs.)!(NRs.)  '(In NRS ) |
| p— ] [ D R Y . pE— | pEE— [} 1 H 1 1 i
1 i [ i I L 1 [l [} ] 1 ] i
] 1 i ] i ' i t ] ) | I I
] \ ! 1 i i | i i i } I i
' |REDBARMA 1150 : H ' &0 | 1817 | 1120 ' 179 |
1 { 1 ] 1 i i 1 [} [} [} 1 1
[} t i 1 | i i i i I { i !
i ) ' [} 1 1 [ 1 1 1 i [} I
[} ] i 1 i 1 i ! I I ] 1 L
Spring Protection (point source)
H ! \Popu-  [No. of |Popu— (Beneficieries|Total \Per \Per |Cost \Per '
1S No. |Agency tation [Point {tation}Cost 'Project  !PoInt Source|Capita  |Per Point |Capita
! , |served |Sourceiper | (In %) | Cost | Cost iCost | Saurce 1993 Cost 1993 |
b ! ! '.aurce! I{In N Rs.)!(In N Rs.) !(In N.Rs )!(In. NRs.) !(In N Rs.)|
[ J— | batat i | p— I [} 1 [} I i 1
1 1 [ T 1 1 1 I i 1 1 i i
1 1 t I [} 1 1 [} 1 1 ] 1
{ i 1 ] | I \ 1 1 i 1 +
L1 !FINNIDA\DWSS ! ! ! ! ! : 12699 | [ 18359 | 20 !
| 2 JUNICEF\DWSS ! ! ' ' ! ! 15749 | 20 | 15749 | 0 |
! 3 |CARE\Nepal ' 72, 2y 260 17@S | 1100 | 266 | 16049 ! 320
1 ] ) [ 1 I i I [} i [} i
1 ] i 1 i 1 + 1 1 i 1 i
1 ] ) [} i 1 I i 1 ) I !
1 \ | i 1 | i I 1 1 I !

Source : Different sources

Note: ALL costs are canverted into 1993 January prices using GOP deflator. This was 4.1% for Fr 1984 to 85 and 1n the later years
15.9%, 13.3, 11 @4, 8.1%, 11.5%, 9.8 and from FY 91 to 92 15X and current year's IDA estimate of 1.
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Table 87 Cost Comxnents of different schomes baeed an agrvy data

Gravity Flos Schemes

Matemal Transport Skilled Unskilled Total
Labor Labor
Agency % % % % %
UNICEF\DWSS & 3 10 24 B
FINNIDA\DWSS 57 13 4 ) 100
CARE/Nepal 13 n 3 3 10
s 39 L) 9 0 100
WATERA[D\NEWAH 3 2 5 59 100
NFESC 59 1 8 b7 100
Shallow Tubewell Scheses
Materal Transport Skilled  Unskilled Total
Labor Labor
Agency % % % % A
F INNIDA\DWSS gl 1 13 15 100
LWs 76 5 19 100
NRCS 73 1 15 10
Dugmell Schemes
Material Transport Skilled Uunskilled Total
Labor Lebor
Agency % % % % YA
NRCS &3 2 12 8 10
Source: Different sources
§[05)



Taile B8, Cunpatation of (8M Cost, (e ity Sdbemes
(Based an MITS - Study 15...0

Capital Cost- NRs 347100

Populatian Size: 390 (Design Population) (1953 price)
H Material Cost | Estimated |(Maintenance] Amwsl |Monchly !
: (In N.Rs.) {Capital Value| % Factor | Cast ! Cost |
’ |
'Mater1al Cost i g : i |
) I I I ¥ [}
[ ) 1 1 i :
compenents: : : : P
1 1 1 1 1 ]
{ | 1 1 } 1
{Cwl Structure H H ! ! !
12X of Capital Cost) | 6%20.00 10.25 LOA73S5 | 14,46 |
i i | i i i
iP1pes ! ! : L
1(60 of scheme Cost) | 208260.00 |0.50 I L~ 8678
i i i i i i
| Tapstands/Values ; : | ) i
{20 of scheme cost) | 65420 0 [0.75 | 520.65 | 4339 |
: :
{Total Material Cost i ] | 1735.50 | 144.63 |

i | Mmoer | Monthly | Annmal Montnuy
) ! | Rate | Cost | Cost |
: !
{Labor Cost | : | | |
1 i ] ] ] I
I I [} I i 1
{Type: : : : | :
1 ] 1 ] 1
1 1 i I [} I
iMaIntenance Worker ! 05 80.00; 480000} 400 ;
sk Lled Labor ' 010, 800, %o &0,
| (XT of Mds CosT) | ! ' ' ;
} Total Labor Cost ! ' | 5760.00 | 480.00 |
: i
ITotal Cost : : | 7495.50 | :
: |
ITotal C&M cost per year 700 H
| !
| Total C8M Cost/Menths. 552 :
Saurce  Consultant's Estimate

Material Cost 0.5% of Capital Cost

Labor Cost 2 2L of Capital Cost

Total ? 74 of Capital Cost

Cons1dering ma)or repairs 1 wery 5 years with 107 of copital cost
3% of capital cost per anum 1S mated to be collected for
revelving fund for operation and maiitenance 1.e. NRs. 10500 per anum

per scheme (1.e. NRs 1500 per Tap).

](x:)
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Table 89: Computation of CBM ~ Gravity Schemes
(Based an Binnte Stuly - 199)

Caprtal Cost NRs 347100
Population Size: 390 (Design Pepulatian)

Total &M Cost Per Year 11091.00 3 1% of Caprtal Cost)

(1993 price)
| ! ! W LABUR |Material,
H jaantity d |Cost/Yr. |
i 1 ' Hrs. /Yr. 1(In N.Rs|
i i
'Spring Intake ! 11 120! 520! &€0!
I I ] 1 ) ]
[} ) [} | 1 1
1P1pelines : 25! S8.35 ! 105.00 | 540.00 !
i ! i i i |
\Pipeline Chambers ! 44 %0 2.0} 4000
| : | : b
{Reser,o1rs 1 No. ! 0507 - H H
I 1 ] i 1 [}
! L 1 1 [ 0
|Reservair ! 10 | 4.30 | 0.70 {2150 (0 |
i i ! | i I
Ivalwole Cost ! H ! H |
1 I 1 1 3 )
I 1 | i t 1
1Tep Stard ! 71 690! 11600.00 |}
[ 1 1 i [} 1
1 ] | f 1 1
|Aamnmistratian (Fixed) | ! 6 0 | i 100.00 |
i l
! Total : I 56,95 | 132.90 14710.00 !
[} |
i H
' N Rs ! | 150 1066.00 [4710.00 |
i i
ivalue of CBM tool ' H H H :
| (Replacement 1n 5 yr.) 1100 '
l l
1 )
i !
] 1
1 I
| ]
| i

Total C&M Cost/Month 1863

Source. Consultant's Estimate.

Material Cost: 1.6% of Capital Cost
Labor Cost. 1.5% of Capital Cost
Total 3.7 of Capital Cost

* Annual Labor Cost 1s caleulated at NRs 6 per and considering
757 efficiency NRs 8 per hr.
Material Cost 1s calaulated on 1993 price

Consider1ng Major Repatrs X% of Capital Cost per avum 1s estimated

to be collected for Revolving Fuxd for GBM 1.e. NRs 10500 per annum

per scheme. Per scheme (1.e. NRs 1500 per Tap)

(from Teple 8 for umt quantity § cost Table 45 for typical gravity scheme assutption)

o7



Tedsle M), Coemsstal e of (4 Ot G oeg Protecing
(Basad an e Swaty 120)

Capital Cout. NRs 19500
Population Size. 56 (Design Population)

1953 price)
H Components ! Qennin, VM L8BWR  jmaterial)
i i l iCost/Yr |
! ! H Hrs /Yr. i (In N Rs|
i i
1Spring Intake R I -1 H 12.60 | 520 &.00 )
i i i i i i
|Reservorr o 1am 0.83 | 0.70 | !
1 1 1 ] ] 1
1 I [} | I I
1P1pe Lines i 0.0 km |} 0.3 | 0.2, 215
: : : : P
{Tap Stand T I ¥ - T 46.70 | } 20000 |
: !
| Total ! H 59.56 | 6.3 1 282.15 |
I |
INRs ' | 4.8 w8 2815 |
: :
IValue of CBM Tool '
| (Replacemnt 1n S yr.) Rs 50 '
i i
{Total (BM Cost Per Year 806.43 :
i l
{Total BM Cost/Manth 67 H
Saurce: Consultant's Estimate.
Material Cost 1.7% of Capital Cost
Labor Cost 2.6% of Camtal Cost
Total h 4.3 of Cepital Cost

Considering major cepairs 4% of cap -l cost per annum 1s estimated
to be collected for revolving fund tor operation and meintenance 1.e.

NRs. 800 per anum per spring.
(fram Table 8 for unit quantity & cost Table 46 for typical spring protection scheme assumption)
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Table 91- Estimate of Uni1t Operation and Maintenance (ost

Item unit Input Per Incidence Times Arrual Ho
vl Labour per iy ]
(hr.) thr.) Year the.d
SPRING INTAKE 1 No.
Check Need to clean 1 1 1
Clean Chanper 2 2 0.5 1
Check for seepage 0.1 2% 2.6
Measure flow 0.15 26 39
Report condiTion 2 1 2
Repairs 14 a8 0.15 2.1
Total 12.6
STREAM INTAKE 1 No.
Clean filter 7 14 1 7
Clean chamber 0.4 2 12.8
Check for erosian 0.15 2% 3.9
Measure flaw 0.15 ) 3.9
Report condimian 2 1 2
Repairs 70 140 Q0.1 7
Total 3.6
PIPE LINES 1 Km.
Inspect 0.5 26 13
Repair erosion/leak 10 Q2 1 10
Report 03 1 03
Total 3.3
CHAVBERS (all Type) 1 Km
Inspect (incl. drainage) n pipes 26 0
Operate vatve(s) 1 4 4
Repair Chamber 10 2B 02 2
Report ags 0.5
Total 65
RESERVOIRS 100 M3
Inspect 0.8 ) 2.8
Check need to clean 4 2 3
Clean 14 14 05 7
Maintain grounds and drains 3 12 3%
Report 3 1 3
Total fixed 0.3
Total varmable 4.3
109

urs Matertals  (NRs ) Matertals (NRs.)
Labour Cost cast
thr ) per per
Time (‘93 price) Year (‘93 price)
0
1
0]
0
6]
42 553 a0
5.2 &0
14
0
0
0
o]
1 1220 120
154 1260
0
[ 215 215
0
L2 215
0
0
5.6 550 110
0
5.6 110
0
0
7 430 215
0
0
7 215




Table Y1, Estiumata of UMt Operation and Maintenance Cuot (antiued, )

Ltem unit Input Per Incidence Times Al HO urs Materials  (NRL.) Materials (N )
M Latoour per Vi Letour 54 Cast
(hr.) hr.) Year Chr.) the) per per
Twre ('93 price) Year (‘93 price)
TAPSTANDS 1 No.
Inspect (incl  drain) Qs 4 2 0
F1T new tap washer 2 4 8 0 1.5 o
F1t new tap 2.3 06 0 1% 154
Reparr Tapstand 0 0
Investigate prodkems 3 12 3% 0
Total 46 6 0 20
ADMINISTRATION 1 Tap
Collect monthiy dues (by WC) 12 0 0
Prepare accounts per tap 12 0 0
Prepare report 7 1 7 0 20 0
Order materials 7 2 1% 0
Attend meeTings 12 a3 0
& 0 200

Total

Source - Binnies & Partners Study 1950
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Table 92: BM estwmte for Hond Putp (Shallow Tubewell)

1
|
I
[}
|
I
]
'
1
]
1
1
1
i
]
[}
[}
]
1
i
|
1
]
[}
I
1
t
i
1
]
i
i
|
]
]
]
i
i
I
]
1
1
i
1
I
]
[}
1
t
i
]
1
]
{
I
I
1
[}
1
1
]
[}
[}
1
|
I
]
1
¥
[}
|
I
[}
|
]
]
i
[}
I
{
1
]
]
[}
i
i
[}
1
]
1
[}
I
1
1
|
]

S.N.

tItem 1Cast  |Lasting |No. of [Repair  |Remarks
' iumt  lpuration |Repair)Cost |
: s P

1 |Plunger Ros 1115 00 {5 years | 4 Q0 ) 4£0.00 |
2 |P.A. Top Plate 12900 |5 Years | 4.0} 16.00 |
3 IrRig ! 23.00 11 Years 120.00 | &0 Q0 |
4 |Botton | .00 |5 Years | 4.00} 9200 |
5 |P.A. Masher | 600 |1/2 Years[40.00 | 240.00 |
6 |Bucket Washer (PVC) | 46 00 |1/4 Years{80.00 | 3630 00 |
7 llock Not 1 10.00 |2 Years 1000 | 100 O |
8 !Rod P1n | 3400 11 Years 140.00 ! 1360 0O |
9 |Fullerum Pin | 38.00 {1 Years |10.00 | 380.00 |
10 |Hase head Screw ! 700 |1/6 Years|80.00 | 540 QO |
11 |Flapper valve 1 2700 |1 years (20.00 | 540 00 |
12 |valve WF ! 13.00 11 Years (20.00 | 260 00}
13 |Head Bolt | 70.00 |10 Years | 2.00 } 20.00 }
14 {Head Nut ! 4.00 |10 Years | 2.00} 8.0 |
15 [Head Washer | 500172 Years{40 00 | 200 Q0 |
16 |Flat Hasher ! 4.00 |1/2 Yearsj40 Q0 | 160 OO |
17 lHax Nut | 3.00 {20 Years |40 00 | 120.00 |
18 |Bush 1 290 !1 Years |20.00 | 580 0 |
19 |Pup Bty |1715.00 |20 Years | - | - |
20 |Head Cover 157.0 jW Years | - | - |
21 jHandle 1343.00 {0 Years | - | - |
2 Base Plate 12164.00 !20 Years } - | - |
|Total Imtial Cost of Pup head ! 1955 Q0 |
i Total Mawntenencc Cost | 9365.00 |
IPer Year Repair Cost | 468.00 |
Source : RWSSP Lumoint (FINNIDA) 1n 1991 Price
for Nepal No. 6 (1mproved) hangpump
m



Taile 72, M estimmte for dod Puny Chaltor TuaelD) ant et

1SN} Item

iCost  lLasting (Mo of!Reparr
i it puration [RepairiCasc
‘NS, ! 'NRs.

'Remurks

1CBM Cast 1n 1993 Price

Monthly Maintenance Cost

i

;

H 1Total Imtial Cost of Pump k | 2500.00 |
i | Total Maintenencc Cost 112065 QO |
! \Per Year Repair Cost =0 o Vi
!

H | Total Cost TW 115300.00 |
' IMaintenance Cost ! 3.9 )
g

! Consigering platform repair & 7% of capital cost |
! 15 estwmated as avwal CBM cost. 612 !
i i
! 51.00 |
i i

Saurce : RWSSP Lumpint (FINNIDA) 1n 1991 Price for Nepal No.

Note tocal o 6 pup tosts the less investimes. .

.t %y one third

that for wmproved Nepal No. 6 but OBM cost will ncrese by 1 5 tumes,
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Table 93° Community contribution for capital and CBN fund

(Basad un galimated 1ol ava) lable o far)

In JAKPAS 1nplemented schemes

) Scneme name {Housetold|Scheme  |CBM +capital % cash % community
: | 1Cost(Rs.)jcost (Rs ) [ (ORM + capital)|contribution
i : | IContmbution joontribution [Kind
]
|
! Dhakal thok ! 7% | 222854 ) 5200 | 2 33! 27 87
\Golmatar ! 15 ) 193656 | 5000 | 2.58%
'Betint ! 350 26061 | 000 ! 1774 2.00
| Ramche H 75 ) 008 £15 | 2 o7 278
| Sanitar : 151 12562 ! 2650 | 2 1% 30.53
lutringtar H 56 1 419729 | 80 | 1.9
\Dansingtar ! 45 | 241455 | 4500 | 1 86%,
i
'Average 2 07} 30
1
i
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Time Require|Time

27 1R’ 12 2!

12 |

1
i

No of

1]

(Wamed on cotimated 0L avatlalo .o far)

N0, of HH
{Months source dries)

| Schene name

Table %. Time saving 1n JAKPAS mplemeriiedd schemes

3%
&
>
1%
3
13.67 !
53
®
1

o

. S I R R I I S
o

SO

! S R I I RN AR R

~od T
o
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9
2
4
12!
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&0
1
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o
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12!
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€0
2
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3
&0
6
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2
9
12 !
=
15 |
3
0!
16 |
2!
15 |
10 |
4
21
)
1
2
&
P
12

b= % 0 o © o R %

Mcl'\ths saurce dries
|Months source dries)
Months saurce dries
thonths source dries|
rtr'\l:hs source dries

Months source dries
Months saurce dries:

1Thulo Basarm

No of HH
No. of HH
|Golmatar

No. of HH
No. ot HH

Betim

o, of H

1
I
1
1
[}
1
]
I
)
1
1
i
[}
|
[}
1

{Months source dries|
Months saurce dries

I

1

|Ramche
Mo, aof HH

|Average
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]
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\
1
I
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t
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Table 95: Basis for Cost Benef1t Analysis of Gravity Schemes (IDA-Method)

(NRs. 'C00)

(a) Per Capi1ta costs 0.89 NRs. (d) value of Time Saved - 30 % Tull econamic berwetit
(b) Recurrent OBM cost 3 % of per capita cost 16 % 30 ¥ economic benefit
(c) Software Costs 140.150 NRs. 34 % 25 “econome benerit
Population : 30 300  Present Pepulation
Lrvestment Cost
Capital Cost 347.100 NRs Adjusted Maintenance NRs. SoTtware (osts Adjusted 0.9 rtactor
% Factor NRs. NRs. NRs.
Materials 43 1 166 608 Recurrent CBM 10.487 Commnity Meb. 30 &0 27 540
Labor skilled 5 09 15&0 Health/Sanmit. 71.584 64.785
Labor Unskilled 30 0.9 93.7117 Non—-rformal ED. 16 00 14 400
Overhead 17 09 83,106 VW Tratnming 0 &% 0.345
Total 329 051 WC Trg 11 200 10.350
San1tation 14 15 13.230 (357 Material) Sk1ll Develapment 9 46 8 54
Catchment Prot. 8.079 7.2Mm
Total 349 552 Total 140.150 126.135
Berefits
Gravity flow system Savings Umit Rate umit valule  Factor Agjusted
NRs. NRs /HH/day NRs/year MRs./year
Time saving 3.330 3 330 Hours/Household/Cay 0 040 Income/HH/Day 0.00857 09 156.489 140.8«0
[ncreased water  1.148 1.148 Hours/Household/Day 0 040 Incame/HH/Day 0.002% 0.9 53 %9 3 354
Teble 9%6: Sxis for Cost Benefit Aalysis of Shallow Tubewell Schemes (IDA*ethed)
(NRs. 'Q00)
(a) Per Caprta costs 0.12 NRs. (d) value of Time Saved - 30 full econamic benetit
(b) Recurrent QBM court 4 7% of per capita cost 16 % <0 /4 ecanomic benerit
(c) Sortware Costs 183.564 NRs. 54 %4 25 /. economic beneT1t
Population 160 &0 Present Population
Investment Cost
Caprtal Cost 122.400 NRs. Adjusted Maintenance NRs  Software Costs. Adjusted 0.9 factor
%4 Factor NRs. NRs. NRs.
Materials 58 1  70.92 Reaurrent BM 6.144 Commumity Mcb 30.600 27 540
Labor Skitled 6 09 6.610 Health/Sanmt. B.354  88.519
Lapor Unskilled 19 0.9 2.9%0 Non-Formal ED. o0 B.80
Overhead 17 09 18.727 WM Training 1630 185
Total 117.259 WC Trg. 11300 10330
Sanitation 33.875 36 348 (35% Material) - Skill Develcpmnt 9 46 8.514
Total 153 &07 Total 183.564  165.2C8
Bernetits
Shallaw Tuoewel(l Savings Umit Rate umt Value Factor Adjusted
NRs. NRs /HH/day NRs/year  NRs./year
Time waving 04357 0 &5 hours/Housenold/Day 0 040 Income/HH/Day 0.0016% Q.9 39 310 35.555
Increased vater 0.1&2 0 1&2 Hours/Household/Oay 0.C40  Incame/HH/Day 0 00042 09 15 226 13.703

15



Table 9/: Busiz lor Cost Iknetit Aalysis of Decp Tubowell Sawmes (1DA-Mc-thad)
(s, 'Q0)

(a) Per Capita aosts 0 75 NRs. (d) Value of Time Saved - 0% tull econamic benet~t

(b) Reaurrent GBM cost 3 % ot per capita cost To % 50 L coananice benetic

(c) Sortware Costs 182.739 NRs. S 2S5 T eunoanc berefst

Pocpulation . 1020 &0

Lnvestment Cost

Capital Cost 765 00 NRs Adjusted Matntenance NRs. Software Casts: Ad)usted 0.9 rtactor

% Factor RS NRs. NRs.

Materials 39 1 680,250 Recurrent CBM Z3.788 Commumity Mob. 30 &0 27 540

Lator Skitted 05 09 343 Health/San1t B 3% 883519

Laoor Unski Lied 1.5 0.9 10328 Nor—Formal ED. .00 B0

Overncad 9 09 6195 v Tratning 0&s Q743

Total 736 585 WC Trg. 1150 1030

San1tation 8 85 36 348 (354 Materal) Sk1ll Development 9.46 8.514

Total 792.953 Total 18R 739 164 &85

Benefits

Devp Tubewell Savings Un1t Rate unt Valuwe Factor Adjusted

NRs NRs /HH/day NRs/year NRs /year

Time saving 0.637 Hours/Household/Day 0.040 Incame/HH/Day 0.0064 0.9 398nm 53.3383

Increased water use 0.162 Haours/Household/Day 3.640  Income/HA/Day 0.000:2 a9 15.226 13.703

Table 98: Aasis for Cost Bener:t Analysis of Dugeell Schemes (IDi—Method) o

(NRs, '0CQ)

(a) Per Capita costs 0.500 NRs. (d) value of Time Saved - 0% full economic baeTit

(b) Recurrent GBM cost 3 % ot per capita cost 16 % 30 7% =ccromic benefit

(c) Sottware Casts 182.739 NRs. 54 7 25 ¥ ecoromic benefit

Population . 120 o0

Lnvestment Cast

Caprtal Cost 570 000 MRs Adjusted Mawntenance NRs. Software Costs Adjusted 0 9 tacrar

% Factor - NRs. NRs,

Hatermals 53 1 295..% Recurrent GBM 15.748 Cammity Mob 30.40 27 540

taoor Sk1lled 8 09 370 Health/Sant. B.354 88.519

Labor Unski L Led 17 0.9 78.0%0 Na—formal €D R.00 28.30

Overtwaad 17 09 7B.030 VM4 Training 0.8%5 0 743

Total 488.580 WC Trg. 1.500 10.3%0

Sanitation 38.875 36.348 (35% Material) Ski1Ll Development 9.%6 3.514

Totat 5264.928 Total 182.739 164 &5

Benefits

Dugwell Savimgs  umit Rate untt Value Factor Agjusted
NRs. NRs /HR/day NRs/year NRs./year

Twme saving 0.4837 Hours/Household/Day 0 &9 2:HH/Day 0 N4 0.9 3930 55.333

Increased vater use 0.1&2 Hours/Household/Day 0 2/HH/Day 0.00042 09 15 26 13 8
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Table 99: Basis for Cost Benefit Analysis of Spring Proteciton Schemes (IDA-Method)
(NRg  '000)

(a) Per Capita costs 0.350 NRs. (d) value ot Time Saved - 30 % tull economic bener

(b) Recurrent CBM cost 4 7% of per capita cost 16 % 50 . econamic benetit

(c) Software Costs 140.150 NRs. 54 "L 25 % econamic DeneT1tT

Population 30 300

Lnvestment Cost

Capital Cost  136.500 MRs. Adjusted Maintenance NRs. Software Costs: Adjusted 0.9 ractor

_— % Factor NRs. NRs. MRs.

Materials 45 1 61.45 Recurrent BBM 5 $80 Communmity Mcb 0.0 27 540

Labor Sk1lled 4 0.9 4 N& Health/Samit. .3 64786

Labor Unskilled LA 0.9 £.789 Non—Formal ED 1600 1640

Overnead 7 0.9 2288 v Training 0.606  0.545

Total 128 995 WC Trg 11.500 10.350

San1tation 14 15 13 30 (35% Material) Skall Development L0 8.5

Catchment Prot.  8.079 72m

Total 149 456 Total 140.150 126.135

Benefits

Spring Protection Savings Umit Rate umt Value Factor Adjusted
NRs. NRs. /HH/day NRs, ;ear  NRs. /year

Time saving 0.637 Hours/Household/Day 0040 Income/HH/Day 0 00164 0.9 22335 26.%2

Increased water use 0 1&2 Hours/Household/Day 0.040 Income/H4/Day 0.00042 n9 7 813 6 852
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Table 100: Cost Bawtit Aalysis of dater Syply Sdwar, el 1S i‘mm:t C1DA #ethad)

(i, 'UD)
Gravity Schemes Shallow Twoawell

H ! ! ! | | Total INet ! ! ! ! {Total et '
Year|Caprral  [GEM | Sotwware |Total Benefits | cnits|Copital  lueM {Sormare | Total 18enerits | Senaetity)
H iCosts | Costs {Casts | CostT ' ! 'Costs |Casts |Casts  |CosT ! ; |
pood i ! i i | i i i i i : \
i

N : Vo2, 2w 01 @,4M) | ! 879 | 879 | 0, (@M}
{2} 30,530 | 17,47 38,157 | 0 (38,157} 3,189 | V2,674 5,883 | 0} (5,83
b3 43,459 N6 | 14,315 ) 58,030 | 17,548 [(41,142)] 5,23 | 128 ) 5,149} 10,520 | 1,39 | 8,01}
14 61,85 2,20 20,20} &,315, 4,76k (41,355 7,316 | zI? 7,30 ) 16,963 | 4,759 (10,2133
15 8,99 4,006 18,8% | 109,89 | 79,390 (30,497 10,486 | &0 6,82 17,98 | 8,953 | (9,005)]
b6 1,691 6031 993 18,276 ) 131,778 |113,5B ) 1,86 1,069 3,924 6,30 ) 15.2R, 3,42 |
V7 V6,63 ) ! 6,68 | 133,557 |126,874 | P 1,049 1,049 1 15,843 | 14,793 )
! 8, l6,01 | ! 6,685 ) 135,360 {128,677 | 1,069 FOL9 L 16,413 ) 15,304
191 I 6,63 | | 6,083 ) 137,188 {130,304 | 11,049 1,049 ) 17,004 ) 15,955
110} | 6,68 | ! 6,683 | 139,040 132,35 | 11,089 V1,069 ) 17,816 ) 16,507 |
1 | 6,68 I6,683 ) 140,97 113,253 | 11,049 1,069 0 18,50 17,201 )
112 16,63 L83 ) 142,819 136,136 V1,049 ) o109 18,907 [ 17,88 |
113 | 6,683} Voo, 85 1 164,747 (138,064 | I1,049 | 1,90 19,388 | 18,539 |
114 | 6,653 ! 16,083 | 146,700 140,018 | P 1,049 1,09 20,293 1 19,246
115} I 6,043 ! V0,683 ) 148,082 (141,98 | i 1,049 L0 21,026 | 19,974,
116 | 16,68} | 6,683 | 150,689 (144,006 | 11,049 | 1,9 21,780, 20,7351,
V7 16,43 | I6,883 | 152,73 (146,040 | ! 92 | H R 2,55 N,63
118 | 6,655 | I 6,683 | 154,785 (148,102 | ! M2 | ! TRV BIN | 2.5
119 76,63 | ! 6,683 | 156,875 150,191 | ! 49 | ! 419 | 24,218 | B,799
-2 | 6,63 | 6,683 | 158,993 [152,309 ; i g i ‘ ; g
21 WSO b 6,083 | 161,139 {154,455 | ! ' ' ! | i
12 V5,78 ) b5, 063 ) 163,314 (157,547 | ! ] 1 ' H h
1 3 R I 4,664 ) 165,519 {161,055 | i ! | ! ! f
1260 | 2,48 b2,808 | 167,754 {185,146 | ! ' ! H ! '
P i l | i | i i : i i | i
i

{PV at Disc. Rate of 1 = 2.6 g0 4 ERR = 28 1&%
1

1

I

1

Pv 155,034 38,675 50,443 264,152 &38,0m9 593,927 19,142 5,328 18,33% 42,30 9%,477 51,673

8/C Ratio= 3 43 8/C Ral1G= 2.21

Source” Consultant's Estimate
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Table 100: Cost Benefit Analysis of Water Supply Schemes and RUSS Project (Ina-Method) Continued
. U

Dexp Tubewell Dug Well
| ! : | ol imec | ! ! ! Toral  Inet |
Caprtal  JCBM |SoftvarejTotal  |Beref1ts !Benefit |Capital |CBM | Softvare| Total 1Benet1ts  |BeneT1ts|
jCosts {Costs 1Costs | Cost H i jCosts  |Costs  [Costs Cost H ! i
: : I ! b P ! P
! ! f 18! 18! 0! M8 ! L1818 0! (M)
12,3 ) I 38, 2,68} 0} &3] 1,497 | X8 1,84 | 0! (1,804
13,46 ) &, 597, 3,811} 25 | (3,586)! 2,074 41 S97 ) 2,15 25 (2,450
| 4,706 ) 163, &LB! 5| 545 | (5,157)) 3,097 | o7 &3 4,03 ) 545 | (3,493))
i62n | X5, T8 N34 1,069 ) (6,226)) 4,147 | 20V 77! 5,126 | 1,049 | (4,077
' 28 | 493 &%t 1,138, 1,75 677 28| R4 ) 436 %9 | 1,735 T
H ' 493 ! 951 1,818 1,35 ! 324 | : 324 1,318 | 1,4% |
! ' 493! ! 493, 1,83 1,30 | ! 32 | 240 1,83 1,559 )
! ! 93 | H 493 ¢ 1,951 1 1,458 | ! 324 ) ! e 1,951 1,&7 )
! ! 493 | | 495, 2,02, 1,528 ! R~ | 26 2,2 1,697
H i 493 | ! 93 2,09 | 1,60 ) H 24 | H ey 2,0% ! 1,70 )
H : 493 | H 431 2,170 1,676 | ' 324 ) d R4 2170 1,85,
! ! 453! LW 2,28 ) 1,34 ! [ 36l 2,248 1,53 |
! ! 493 ! 493 2,39 1,&5 ! R < A 3%t 2,390 2,006 !
! ! g3 ! L4l 2,430 1,919 L34 ! o34 243! 2,088
! ! 493 P43l 2,49 ) 2,006 S eI RG22
! ! Q26! ! @61 2,580 2,105 ) ! 20 ! ! a0 25w 2,50
H i 130 | ! 3O, 2,68 2,353 ' Q7 | ' 27 2,083 ) 2,45 |
1 ' 189 | ! 18 2,79 2,590 | ! 124 | ! 1261 2,709 | 2,655 |
i i i i i i i ! i ! ! i :
i i | i i i i i i i i i i
i | i i i i : i i i i i i
| : i i i { i i i i i ] i
! ! Lo ! A L ! Lo
: : T : P b | | |

1T ERR = 3.3 ax ERR = 9 &L

11,503 2,51 2,8 16,177 10,862 (5,265) 7,48 1,654 2,7(E 11,%6 10,22 (EC6s

B/C Ratic  0.67 8/C Rati= 0.%



Table UM (st D)1t Aslynita of Watcr agply whomcs and AP Pvagect (A setiaad) o

vl ineed

(MRs. '000)

Spring Protection

Utrer Project Costs

120

! ! ! ! ! Total INet 10ther 1 Tatal 1AlL iNet AN PN Seheny
1Caprtal QN |Software  Total  !Benerits  |Benfits [Project ALl Scheme!Scheme  {Bepefits  (Benerits [Saefits |
iCosts |Costs  |Costs |Cost | ' | CosT 'Costs |Banef1ts |Water iTotal  |Excluaing |
H H ' ' : ' t | ! lAlane Project  !Soruare |
i ! I T/ R P 0, (&) 30,82 3,70 Ql 3,70} (34,58} (OB
boomsd Voo 1,115 0! (M5! 28,33 ) 49,347 | 0! (9,5 (77,%0)! (38,31 !
- O Q) T6 1,60 176 | (1,499 3807 77,42, 20,054 ) (57,358), (%5,375)] (35,%3) |
b1,489 ) & ) 1,039 2,572 392 @8 301,%1 ) 1M,5%0 | 48,95 | (62,594), (96,545)] (32,359) |
{1,m 1237 %65 2,89 ) 759 Mo 19,9 | 143,215 ) N,X0 | (52,015)} (72,006)} (B,738) |
: 78 | 1% 0 B TS 1,29 48 9343 27,983 | 1,789 183,806 | %483 | 139,063
! H 1% | V1% 1,25 ) 1,381 ) | 8,745 | 154,261 ) 145,316 | 145,516 | 145,316 |
! H 1% | bo% 1,261 ) 1,047 ) 1 8,745 1%, 7R | 148,087 | 143,087 | 163,057 |
' ! 1% | Po1% T 1,258 ) 1,06 I 8,745 ] 159,352 | 150,608 | 150,808 | 150,48 |
! ' 1% | Voo’e 1,2 1,08 ) V8,745 ) 161,974 ) 193,229 | 153,229 | 153,29 |
H ' 1% | P19 1,29 11,08 | 8,745 % 164,648 | 155,98 | 155,90 | 155,90 |
H ; 19 | P19t 1,310 1,m6 ! 8,745 ) 167,376 1 158,631 | 133,831 | 158,631 |
! ' 19 | o1y 1,328 1,13 I 8,745 L 170,158 1 161,414 | 161,414 | 161,474 |
' : 1% | 1% 1,345 ) 1,151 {8,745 172,997 ) 164,253 | 100,253 | 164,253
! ! 19 ! Pt 1,364 ) 1,109 ! GRS TS, AR L o7, WP L ToT 14 1 167, 18
! Co194 ) ookt 1,380 1,18 : L7651 178,850 1 170,106 ! 170,106 ¢ 100,100 !
! ! 1%, | Cowh D 1l 1,207 L8535 ) 181,867 | 173,34 | 173,306 | 173,304 !
{ R A Lo1% 1,820 0 1,235 ! ! 8% ! 18,%7 ! 175,310 | 170,310 | 176,310 !
i ' 19 % 1,439 1,245 | i 7,610 | 183,090 | 180,480 | 180,-30 | 180,480 |
' ! 194 | Vol 1,458 1 1,264 V6,37 ) 160,451 | 153,573 | 153,573 | 153,573 |
H ! 19% | P19 1,4 1,284 | 6,87 I 1&2,617 ) 155,739 | 155,739 | 155,739 |
H ' 166 | o 1,48 1,33 ) I 5,953 L 1es,;2 ) 158,87 | 158,879 | 153,879 |
! ‘ 130! o0 1,518 1,38 | 4,55 167,07 1 162,443 | 162,643 | 162,23 |
. ' n ' 7y 1,539 1,467 | 12,679 L 169,22 | 166,613 | 165,613 | 166,615 |
i l i i i | i i i i i i i
1 ERR = M.27% ERR = 37 2Z 24 5410 31120
3,613 1127 2,68 7,149 , N7 %3 120,935 321,597 961,997 okd, 600 308,45 e, 02
ALL Schemes -Total Project -
B/C Ratic= 1 (B 8/C Raticm 2.5 2.13
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Table 101: Cost Benefit Analysis of Water Supply Schemes ad RSS Project QOFMethad)

(NRs '000)
Gravity Schemes Shal low Tubewell

P ! : : MToral et | ! ! ! Motat et !
Year|Capital  |ORM |Softvare |Total  |Benefits jBeneTits)Capital |C8M | Sot tware| Total Benerits  jHermetics)
H j Couts 1Costs  |Couts { Cost H ! 1Costs VN & 1Costs  (CoaC i H 1
T g ) I i i | i i t | i '
i

by ! Lol 2,me 0! @n! ! 'ogtel 970! 0! (970!
L2 2,78 LoguTh !l 41,18 0 1(41,1@) 3,527 | L 2,971 6,48 ! 0! (6,458
L3 6,488 ! %1 15,905 O3,37% | 19,498 (3,876 5,730 ! W1 572! 11,59 2,68 (9.505)
I 4 66,18 2,376 ) 2,467 N,@ ! 47,515 143,519 7,92 ) 30| 812 | 16,48+ 5,277 ({11,200)]
S oRors ! 432! 20,99 18,0 ¢ 88,212 1(30,118)] 1,40 !0 60 7.6@ ! 19,752 9,%3 | (9,804
Lgl 1,531 7,951 1,000 19,764 | 146,620 126,657 | 1,876 1 1,748 | 4,360 7,35 | 16, | 9,606 |
L7 to7,151 ! L7,051 | 148,397 141,265 | to1,148 | L1,148 1 17,608 | 16,455 |
18! Lo7,151 ! 7,151 | 150,400 143,250 | L1463 ! 'o1,08 0 18,237 | 17,668 |
19 Vo751 17,151 ) 152,431 (145,230 | bo1,148 I 1,148 1 18,853 | 17,745 |
110} P75 | V7,151 1 154,489 (1., 58 | 1,148 | bo1,148 ) 19,573 ) 18,45 )
L1l L7,151 L7,151 | 156,576 149,624 ! bo1,148 L1630 220,278 ! 19,170 |
- o751 | 7,151 | 158,688 |151,5%7 | Yo1,148 1,148 21,068 | 19,840 |
113 ! AT 7,151 ! 160,830 153,680 ! bo1,148 ! L1080 21,764 ) 20,616 |
KA Lo7,151 L7,151 ! 163,00 155,851 ! bo1,168 ! Lo1,168 0 2,548 21,39 !
115 I 7,151 | 7,151 | 165,22 153,051 | 1,148 1,148 B30 ) 2211 )
16 L7151 L7,151 | 167,432 110,288 ! Lo1,8 U1,163 0 26,000 | 25,052 !
T Lo7,51 ! L7,151 ¢ 169,693 (162,562 Lo1,007 ! Lo,007 ! 25,072 | 24,064 |
18 ! L7150 L7,151 | 171,983 164,83 | - L 7Bt 5,976 ¢ 25,19 |
19 bo7,151 ! L7,151 | 174,305 167,155 | t 433 U 4381 20,909 ) 35,451 |
120 AT V7,151 | 176,658 1169,508 | ! ; ! ! ' H
4 V7151 V7,151 | 179,043 171,893 | ' ' ' : ' '
P2 1 617 1 6,170 | 181,460 175,291 | : ; | | l |
'3 ) 4TS ! L LTS | 183,910 {179,135 | ! : ! ! : :
b2 ! 12,789 12,789 | 186,393 183,604 ! ! ] i i ( i
P i | i i i i | i : i i :
i

\PV at Disc Rarte of 15% = 43 Sav 15% ERR = 28. %40
|

[}

]

[}

PV 140,44 25,915 47,293 213,261 568,807 355,56 17,513 3,46 17,166 38,533 &,55 2,792

B/C Ratis  2.67 B/C Ratic= 1.72
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Table 101- Cont Uowfit anym:;f_L_LJ_lir‘!uyly Sdhwm arnf WS Project (R=Method) Cond i uad

(Mg '000)
Dewp Tuwbewell Dug Well
' i ! : 1 Total INet ' ! ! ' | Total iNeT '
iCeprtal  (0BM jsottuare|Total  [Benetits  |Benetit [Capital |O8M jSottare|Total  [Bonemits  |Benefits)
{Costs  |Costs |Casts | Cost ! H {Costs  [Costs  |Costs  |Cost ' ' :
| [} [} i 1 I i [} 1 i i [} 3
I i I 3 1 [ i I ) i i [ 1
! ! k1 13! 0! ! ! toan ! 13! 0! (13N
|o2,7s 13 308 0] G, 1,673, 3R 2,015 0 Qm|
'3,z & &3 4,457 2511 (4,200 2,309 | 50! &3 3,02 51 @,772)
| 5,5% ) 93] R6, 6,60 606 | (6,069 3,451 | M9 96| 4,456 &6 | (3,391,
Y M 3 30, 85| 8,650, 1,165 | (7,48 4,619 ) 235 &5 5,707 1,165 | (4,5
i 28 S W) 126, 1,%00 6L 24| ¥, &) 1,05, 10 gs |
! PS8y P 2,000 1,437 P P Xy 2000 1658
i i 583 ) i &3 2,09 1,510 ' X2 | : X2 2,08 1,73,
' ! 583 | | 583 2,963 | 1,585 | ' % | ' X, 216 1,87 ;
| | 583 | ' 583 2246 ) 1,664 | 1 %2 | ; X2, 2246 1,85 |
' ] 58 | ' &3 2,37\ 1,744 H 3% | H X 2,37 1,%5 )
' i 583 | ' S8 2,4 1,88 ) ' 3 | H 2 2,411 2,049 |
i i 583 | i 83 2,48 1,915 | ' x| ' X2} 2,48 2,13% |
i i 58 | Voo 2,587 2,005 P e L X 2587 2.2
! d 58 | : @ 2,681 2,08 | 1 3 | ' X 2,681 2,319
H i 583 | : S8 2,77 2,19 | ' x2 | H 32, 2,77 2,418 |
i H 501 | 1 501 | 2,877 | 2,376 | ' m | ' 31 2,877 | 2,50 |
H i 389 | ' W/ 2,MW ) 2,57 | ! 22 | ' 22 ) 2% | 2,739 |
; | 5 i 253 3,088, 2,85, ' 139 | ' 139 | 3,68 ) 2,%9
] 1 I 1 1 [} t 1 i [} 1 ] 1
[} I ! 1 1 1 ] 1 I ) 1 ! I
[} i I ] i i I [} | 1 i i ]
f | | I 1 1 I i | I 1 i ]
1 ] i | t 1 [} i | 1 i i |
1 ! [ ) i 1 [} 1 | | | 1 |
] 1 1 1 | I 1 1 ' 1 1 + 1
' | 1 I | 1 i 1 I 1 I i 1
] ] 1 1 i ] ) ] I i I 1 i
] 1 1 i 1 1 1 ! | i 1 ! !
1 | 1 ( i [} i | | 1 | | {
[} 1 [ i I | [ i [ 1 i i i
5% ERR = 2,68 15%4 ERR = 9161

1,60 1,93 1,977 15,390 7,62 (7763 7,143 1,211 1,977 10,332 7,62 (2,70

B/C Ratic= 050 B/C Rat o= 0.74
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Table 101: Cost Benefyt Analysis of Water Supply Schwmes o] RUSS Project (MOFHethad) Continued. .

(. '000)
Spring Protection Other Project Costs
H : ' ! | Total INet |Other | Total 1Al I Nest INeT INeC Schenke|
1Caprtal joRM jSottare! Total  JBeretits Benfits [Project JALL schame!Scheme  Baefits Jlenefits [tkaoetics |
jCosts  !Costs  |Costs  |Cost | ! |CostT | Costs 1Benerits [Water i Tocal lExctuaing |
! : ! : ! : ! ! ! e [Project {Sortare |
' ! ol 160! 0! (e®»! 3,313 4,111 ! 0! %, 1! (38,429)! o !
o VS 1,19 | 0! (1,156) 31,593 ! 53,959 | 0! (53,9591 (85.55M) (41,385) !
L 00 80! 1,805 ! 195 | (L0 42,261 1 84,269 1 22,281 (ol,%o8)! (104, 209! (33, 175) !
{1,540, 674 1,155} 2,7 | 436 ,326)) 35,501 | 121,48 | 54,439 (67,003) 1 (1R, 309, (33,413) ¢
11,865 ) 129 1,02 3,086 | 843 | ,23)) 2,212} 155,505 | 101,334 ; (54,170 (76,383)| (2,774) |
: 74 | 204, 531 &9 1,343 34! &8, 30,288 ) 168,65 | 138,367 | 105,754 | 155,297 |
: H 204 | A4 1,361 1,157 | V9,667 0 17,M ! 161, %4 | 161,%4 | 161,54 )
H 1 20 | VoW 1,39 1,176 ) | 9,47 | 1T4,20R T 164,755 | 164,755 | 164,755 |
1 i X4 ! VoA 1,38 1,19 ) V9,67 ATT,08 L 167,811 | 167,611 | 167,61
: H 204 | |24 1,47 1,213 ) | 9,647 | 19,97 | 170,326 | 170,526 | 170,326 |
; ' 0% | ;o0 1,360 1,232 9,47 ) 1,92 | 173,495 | 173,495 | 173,695
H H 204 | A% 1,455 1,252 ! V9,647 1 185,973 ) 176,525 | 176,326 | 176,526 |
! ' 204 | W4 14 1,2 | 9,467 | 189,065 | 179,618 | 179,618 | 179,618 |
{ { 204 | P 1,65 1,291 V9,647 | 192,219 18,72 | 1R, 772 | 1R, TR |
H ‘ 204 | -0 1,315 | 1,312 ) I 9,447 | 195,436 | 18,9 | 185,591 | 18,9 |
' ! 204 | W4 1,5% ) 1,332 | 9,47 | 1B, 73 ) 189,27% | 189,276 | 189.276 |
' 1 204 | P24 1,85 1,353 ! 976 ) XR,075 L 192,901 | 192,901 | 192,501 |
H ' 204 | W4 1,577 1,374 | | 8,764 | 205,64% | 196,753 | 196,733 | 196,733 |
: A o206 1,59 1,35 ' 8,74 ) 28,%9 ! 20,815 | 20,815 ) 20,815 |
! - o204 1,601 1,47 U 7,354 ' 178,279 | 170,924 ! 170,924 | 170,924 |
! : 04 | o) 1,82 1,839 [ 7,354 180,885 | 173,331 | 173,331 | 173,331 |
H H 174 | e 1,684 1,49 | 16,343 ) 183,15 | 176,782 | 176,782 | 176,782 |
H i 136 | VM%) 1,687 1,551 | T 4,911 ) 185,597 | 180,036 | 180,686 | 180,886 |
H H I | S0 1,685 V2,864 ) 183,1@ |} 185,29 | 185,239 | 185,239 |
i i i i ! i i i i i | i i
15% ERR = 11 W ER = 33 Q3 26.3F% 524
3. Al 2,650 6,213 5,265 (%68) 120,937 283,679 655,551 3M,372 264,935 2,730
ALl Sdhemes -Total Project —
8/C Ratics 0 84 8/C Ratic= 2.3 1480






