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PREFACE 

Improvements in rural water supply and sanitation services are priority 
investments in most developing countries. The conclusions drawn in the RWSSP 
Preparation study issued in July 1993 bave important implications Eor national 
policées and investment strategies in cne sector, particularly regarding user 
participation, the role of women, cost recovery, and the roles of the public 
and prrvate sector. The present study refines the earlier report in light of 
additional work and the JAKPAS experience. 

Teammembers include Dr. Ralendra B. Shrestha (Team Leader and Economist), Mr. 
Ra] Babu Shrestha (Sanitary Engrneer), Mr. Purna Man Shakya (Legal), Dr. 
Hanohar X. Shrestha (Institution), and Dr. Ava Shrestha (Anthropologrst). 

We appreciate the time and cooperation of Mr. Jacob Pfohl, CTA, JAKPAS, and 
bis team, and the many organisations and individuals contacted during Prolect 
preparation. Our 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. Xavrer Legrain (Task 
Manager, Energy SI Infrastructure, SAlEI), for bis continuad support and 
interest in the study. 

Dr, Ava Shrestha 

Managing Director 
Dsvelopmanc Alternacives Nepal (DAN) 
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EXECUTIVE SUMMARY 

L. Poor water supply and sanLtatLon servrces concLnue to be crLtLca1 
problems in rural Nepal despLte LncreasLng investments to Lmprove and expand 
access. Evidence indLcates that centrally managed systems do not respond t0 
the needs of the benefLcLarLes. The government Ln Lts role as provider has 
fostered dependency through heavLly subsLdLzed schemes and Lmpeded local and 
private sector LnLtLatLves. 

LL. The Sector RevLew and Development Plan (SRDP) and the ELghch Plan 
(1992-97) both underscore the need for decentralized planning and 
Lmplementatlon through community particLpatLon and greater private sector 
Lnvolvement Ln servLce delLvery. 

111. The proposed Rural Water Supply and SanLtatLon Pro]ecrr (RWSSP) 
advocates a demand-led con-ununLty-based approach, enhancement of tne role of 
women and LntegratLon of water supply and hygLene and sanLtatLon education. 

LV. The main ob]ectLve of the RWSS? LS to contribute to the economlc 
development of Nepal by delLverLng sustaLnable health and hygLzne SenefLts to 
the rural underserved populatLon through Lmprovements Ln water supply and 
sanitation; improving rural real Lncome through tLme savings for rural women 
as water supply LS brought closer to the dwellLngs Ln a cost effectLve and 
suscainable manner; and LmprovLng the capabLlLtLes of sector LnscLtutions 
(both governmental and nongovernmental) to undertake and sustain these 

efforts. 

V. Prolect Descrrption. The RWSSP Lncludes the following components: 

(a) RWSS Fund. A Rurâl Water Supply and San;tatLon Funl (Fond) 
whLch would be an independent LntermedLary agency to manage 
funds Ln a flexible, effectLve and fully accouncable 
manner. It would solLcLt support organizacLons (SOS) to 
Lmplement RWSS sub-prolects in partnership wLth 
partLcLpatLng cornmunities. It would undertake/supporc 
pron~oc~onal actLvLtLes, training of support 0rganLzatLon 
(SO) staff, monLtorLng and evaluatLon of sub-pfolect 
performance, materLa development and technLca1 support; 

lb) Water SUPPlY and Sanitation Servrces. Thiï Lncludes 
consKructLon of wacer SUP?lY schemes and demonscratLon 
latrines, LmplementatLon of software componencs for 
communLty capacity buLldLng, and hygiene and sanLtatLon 
educatLon. A fund for 1endLng to construct household 
LatrLnes would be establLshed. A total of 900 water supply 
schemes and 1800 sanLtatLon LatrLnes would be construcced 
benefLtLng about 0.5 mLlllon (desLgn) populaK:on. The 
purpose of software Lnputs LS to prepare and enable 
communLtLes to take a 1eadLng role Ln planning, 
LmplementatLon and operation and maintenance of theLr idater 
SupplLes; 

(dl Studxes and Sector Development. StudLes would Lnclude Ln- 
home wacer creatmenz, heaLch Lmpact scudLes, detarled 
demand studLes, 1Ol.J cost technology, and polLcLes to 
promote prrvate provLsLon of RWSS services. Ocher sector 
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record Ln undertakinq communicy-based RWSS and related activities, and leqa? 
and financlal credibility. Schemes would be selected on the basis of need, 
technical, sustainabilicy, economic, and environmencal criteria. The 
dovelopment phase would precede the Lmplementation phase Ln a11 rural water 
supply and sanitation prolects. 

VLL. Project Cost. -~ The RWSSP Lncluding continqencies, would COS~ NRs. 
954.50 millLon (US$ 19.09 millLon) at January 1995 prlces. Of these IDA 
credit would be US$ 15.49 millLon (81.20,), community ContrLbutlons would 
amount to US$ 2.61 million (13.7%) equivalent, and government contribution 
would represent US$ 0.99 million (S.l’L). Prolect cost Lncludes: 

Prolect Cost (US$ millions) Local Foreign Total 

RWSS Fund 2.48 0.97 3.45 
Water Supply and SanLtatLon 6.39 2.84 9.83 
StudLes & Sector Dev. 0.38 0.53 0.96 

------__-_---_--_-__------------ _--------_-------------------- 

Total Base Cbst 9.85 4.40 14.25 
Physical ContLngencLes 0.99 0.43 1.42 
Price Contingencies 2.85 0.57 3.42 

-------------------------------------------------------------- 

Total Pro]ect COS~ 13.69 5.40 19.09 
---------_--------__-------------------~- -------_--_------- 

FLnancing Plan (US$ milLLon) 

Community ContrlbuKlon 2.61 0.00 2.61 
HMG Contribution 0.99 0.00 0.99 
IDA 10.19 5.30 15.49 

-------------------------------------------------------------- 

Total Pro]ect COS~ 13.79 5.30 19.09 
-------------------------------------------------------------- 

Estimated IDA Dlsbursements (USS million) 

IDA\FY 1995 1996 1997 1998 1999 2000 

Annual 0.95 1.91 3.00 3.78 4.10 1.75 
CumulatLve 0.95 2.36 5.36 9.64 13.74 15.49 

1 
1 
1 
- 

VL1. Economie Rate of Return 

37.2% for a11 warer schemes 
24.5: for the Pro~ecx 
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(desLgn) population. The estlmated ERRs ]ustir‘y economic viabLLLKy of sub- 
prolects and the Prolect. 

LX. Risks. The main rlsks of the Prolect are that the Fund may not have 
sufficient autonomy to Select SOS and sub-prolects accordinq to estab1Lshed 
criterla. The LnstitutLonal capaclty of SOS may not develop quiskly anough 
to be able to ucLlLze Prolect resources wlthin the given tirne frame. 

XXI.11 





T. TNTHODUCTTON .__-_ __ .- . _ 

A. Backqround 

1 

1 
1 
1 

1.1 Poor water supply and sanitation servLces contenue to be cr~ti~cal 

problems In rural Nepal despote Lncreasing Lnvestments to Lmprove and expand 
access. The failure of Lnvestments T,O result In sustainable services har 
ques.ELoned the role of public Lnstitutions Ln meeting the basic needs of Lts 
people. 

1.2 Centrally managed service dellvery operate on the assumptLon thar 
people have basic needs for water which must be mec, rather than on actual 
demand and willLnqness to pay for lmproved services. Coverage ELgures for 
rural water SUPPlY evidences that conventional servrces are neither 
sustainable nor extended at a fast enough rate. Zxamples of cencrally 
lmplemented water schemes which have fallen lnto disuse and/or abandoned are 
a11 too common. The short life span of facLlitLes LS due ~0 the failure of 
the centrally manaqed system to adopt a demand driven approach, disregard for 
user preferences, a penchant for overly costly prolecr: deslgns, poor 
supervision of construction, Lnadequate arrangements for operation and 
maLntenance, and a lack of accountability to the benefrciaries. ThLâ 
underscores the fact that centrally manaqed rystems contribut? 1Lttle to build 
capaclty or create support structures that represenc the LncereSt of users 
wL11Lnq to maintaln facillties on a long term basis. 

1.3 ObservatLons and revLews of successful attempcs to meet basic 
needs sugqest that sustainability OP water supply and sanitatlon facllrtles 
depend prLmarLly on user wlllLnqness to accepr responsibilLcy for long term 
operation and maintenance of the system. This LJ known to depend on the 
extent to which users particlpate durlnq a11 phases of prolect planning, 
Lmplementation and operatlon and maintenance. If the people are ~0 recerve 
services wlthin the foreseeable future Lt 1s judged as Lmperatrve that they 
themselves take action to meet thelr needs. Under the CLrcumstances the most 
promising role for the central qovernment LS to encourage and facLl.Lcate 
greater private sector lnvolvement In the delLvery of rural water supply and 
saniration servLces. 

1.4 Until recently the operation and maintenance of ruralwater supply 
systems recelved much less attention than their deslqn and ConstruccLon. It 
LJ becominq Lncrèasinqly clear that unless these Lssues are addressed nc--w 
supplies ~~11 rspidly fa11 Lnto disrepair, the expected benefits ~~11 not 
materralrze and the situation Will not be any different from Lts present 
unacceptable and UnsatLsfactory state. Donors and nonqovernmental 
orqanizations (national and Lnternational) have recencly bequn to realAze che 
need to strenqthen operation and maintenance arrangements. 

1.5 The Seccor Review and Development Plan (SRDP) and the Elqhth Plan 
(1993-97) both emphaslze the need for communitY participation, greatzr user 
responslbility and ownership, and a larqer role for the private sector Ln 
service delrvery . 

1.6 The MHPP DLrectives for ConstructLon and Management of Water 
Supply Prolects drafted Ln 1990 and revised Ln 1991 made LC mandatory CO form 
user committees (U~S) as a pre-condLtLon for LmplemencLnq and maincaininq 
schames under 1500 population. Lt failed to rectLfy che sLtuatLon. Host 
qovernment sponsored water user committee (WUC) do not have zhe mandarre of the 
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Sanltatlon Prolect Preparatlon Study (East Consult, 1992) developed the RUS 
Prolecc concept and recommended a demand led community-based approach, 
enhancement of the role of women, and Lntegration of health and sanicatlon, 
and presented several options for LnscLizutional Lmprovements wichin whlch the 
delivery mechanism could operate. Following HMG's decL.sion to establish an 
rndependent and auronomous Rural Water Supply and Sanltatlon Fund (hereinafter 
called the Fund) the RWSS Pro]ect PreparaCLon Study Phase II developed and 
furcher reilned the concepts of the earlier study which led to the Lssuance 
of a more detaLled RWSS Pro]ect preparation report (DAN, 1993). In March 1993 
the Japanese Granïz Fund Fleld Testlng (JGFFT) pro)ect or more commonly called 
by Lts Nepali acronym JAKPAS was estab!lshed to field tesc and refine a 
variety of service delivery options, soriware approaches, and eligibLlrty 
CrLtefla for th'e proposed RWSS Fund. The current study (Phase III) 
Incorporates Ln the Pro?ect design additiona data and lessons learned from 
the JGFFT experlence. 

0. Sector Background 

1. Hater Supply 

1-a Coveratge for rural water supplres Pell far short of the expected 
Water Decade target of 67%. Officia1 1992 figures Lndlcata only 39% of the 
rural populatLon have access to drinking water facilities (Table 1.1). These 
figures overescLmate actual --ïerage as (a) the f Lgures are based on r;he 
design population [b) 92% of p:ped water supply schemes completed by DWSS as 
of mid 1990 are ln need of some degree of rehabllitation (RT1 1990), and (c) 
25% of DWSS lmplemented tubewells are not functioning (SETA 1990). The two 
malor Lmmedlate causes for che failure of Lnvestments to resulc Ln sustainable 
servies have been poor quality of construction and Lnadequata arrangements for 
operatlon and mair!tenace. Thls underscores the need for Lncreasing user 
responsibilLty and ownership through more decentrallzed planning and 
Lmplementation. 

1.9 The ELghth Plan attributes the slow pace of progress to over- 
amblt L~US targets; over-programming; lack of LnstLtutions for service 
dellvery; and delays Ln fundlng and central procurement. These shortcomings 
highlight the Lnabl.licy of central lnscltutlons CO cïeliver local services. 
In contrast prlvate and NGO Lmplemented schemes that emphasrze communlizy 
participation Ln a11 aspects of scheme sc-ectlon, deslgn, lmplementation, and 
operaizlon and maintenance have been rncr: successful to secure community 
commitment ta maLnc.ain the system on a long term basis. 

2. Sanitatlon 

1.10 The relationship between health and sanitation 1s well 
established. Althougn nealth beneiLEs are usea ~10 ]us~~fy Lnvescmencs Ln tzhe 
water sector 46'; of a11 deaths are assocrated with diarrhoea and ocher relaced 
diseaees. Thls LS because very 1Lttle resources and effort has been drrecred 
~3 brlnq about behavLora1 changes to reallze the benefits of Lmproved 
SupQlLes. UnlLke water supply Lmproved SaniEation LS no+- a felC need. 
ProvLsion of services Ras been SUQQly Led wLth a focus on construcCLon of 
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rnakeu Lt claar that technologies ~mposed on people without consultJcL3ns are 
likely to fa11 or go unused. Only 3% of the rural populatLon ilr.z servecI with 
sanitatron (Table 1.1 ). The ma]orLty resort to open air defecaLion. The 
lowdemand for sanitation reflects a lack of awareness about the relationshlps 
between sanLtatLon and good health. WLth national literacy race at 40% 
Lmprovements will require concerted effort to Lncrease people's awareness 
about disease transmission and Ldent LEY Lng ways to brLng abouc desirabla 
changes. 

Tabla 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 
Wacer Decade 67 34* 
SRDP 50 75 
ELghch Plan 72 100 

B. SANITATION 
Water Decade 13 3 
SRDP 12 25 
Elqhth Plan 9 
--------------__------------------------------------------------- 

Source : SRDP 1991; Elqhth Plan 1992-1997. 
* Accual r‘or 1992 LS 39%; T: Targeted, A: Acxual 

1.11 The National Water Supply and SanLtation Commictee (NWSSC) headed 
by HHPP was created Ln 1989 to revlew sector polLcies and provLde guidance for 
qreater Lntersectoral coordination. Recently Ln April 1993 NWSSC endorsed a 
national pollcy on sanltation and establlshed a Environmental SaniratLon Ce11 
(ESC) within DWSS to promote hyqlene and sanLtatLon education. The SSC of 
DWSS LS the central point to coordinate activLties wlth concerned ministries 
ruch dS MOH, MOEC and MLD and has plans to escablish sanLtacLon cellr Ln a11 
reqLona1 otf~cer where a sanLtatLon supervLsor would be held responsable for 
sanitation activlties. Host 1Lne mlnistries Ln the past, have planned In 
Lsolation from each other and there bas been very little sharlng of r2süurces 
next door. 

C. Sector Institutions 

1.12 The lead qovernment ministry Ln the water supply and sanitacLon 
seccor LS the MLnistry of Houslnq and PhysLcal Planning (MHPP), craacad Ln 
1988 and qLven overall responsLbLlLty for Eormulating S2CtOZ pol~c~ss, 
scrategies and planning. Under FlHPP :he Nepal Lacer Supply Cor?oracian (FJWSCj 
looks alter water supply and sanLtation Ln Kathmandu Valley and 10 of the 
larqer municLpalitLes of Nepal, wh~le DWSS LS responsable for water supply and 
sanitation schemes Ln rural areas and 22 munLcLpalLtLes. 
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1.13 Establrshed in 1972 under the HLniscry of Water FIesources, DWSS 
was responsable for LmplementLng urban and lasga rural water supply schemes. 
UntLl 1998, small scale and commu based water SUPPlY schemes were 
Lmplemented by the Mlniscry of Panchay,lL and Local Developmenr (now .rlI.,D) with 
assLscance ~COI~ UNICEF. In 198S the MLnistry or‘ Housinq and Physicdl P~AIIIILIIJ 
(MHPP) was created. Ai that time DWSS was transferred to the lurisdiction of 
MHPP and was derignated as the Lead agency 111 tho sector. HLD'ï Colrullunlt\ 
Water Supply Program along wlth Lts relacsd staff was turned over to DWSS. 

1.14 The'MHPP DLrectives (1990) were deslgnedto apply decentralLzatLon 
measurer of HLS Malesty's Government to the rural water seccor. TO the extenr 
that the Dlrecclves have been observed at all, war2r user committ22s continue 
to be a mere focmality and exlst only Ln paper. The Phase 1 report pointsd 
out a numbùc of prohlzms whlch prcvent DWSS f rom pursu~nq a commun Lt!/-h;lsed 
approdch. These Lllclucle: 

(a) the technocrar:1: culture of the Dlstrlct Water Supply Office 
(DWSO) staff resultlng In poor relationships between the users 
and che DWSO staff; 

(b) the absence of transparent management and accouncabilicy to che 
users; 

(Cl low~levels of support and lnadequate lncentlves to staff; and 

(dl LackoE sufficient staff trained in communLty-based approacnes to 
RWSCi . 

1.15 Over programrnlng of RWSS LS a common feature of both DWSS 
Lmpl2mented or donor assisted rural wat2r supply and sanitacion services 
resuLtLng Ln prolects that take as long as a decade to complece ConscrucCLon. 
Even after completLon most rural watt-- crhemes fail to provide the services 

for which they are constructed. The r;-~.,; LS gross wastage of 1LmiEed public 
resources. Documenced evidence of DGJSS performance LA the rural wacer sector 
laads to the conclusLon that there LS no IuscLfLcatLon for a central aqency 
to have a contLl?ued Lndependent role Ln plannlnq and Lmplementlnq of RWSS 
schemes. RWSS 1:: a local functlon and Lt 1s time to explore che practlcallty 
ot community m&cJ~'l RWSS. 

1.10 Central Human Resources Developmenc Unir: (CH-U). ThLs unic was 
established Lx989 to serve as a traininq cencêr for strenqtheninq Ruman 
resource capacity of DWSS. The CHRDU LS responsihle for carrylng out a s2rL2S 
of training on management, supervrslon and CechnLcal aspects, and trainers 
trainingto train village maintenance worker (VMW) and user commitcae members. 
Arr present the centar does not have the required staff to meet Its o~~ec~~ves. 
(see Annex 0). : 

2. Min~stry ok Health 

1.17 The Pormal nealth tare sysrem caters to only 15 percent of the 
popular-on. Health ser*JLces In Nepal are provided by the MLnLstry of tIealch 
(MOH) through Ln&titutions and personnel at the central, regional, zonal, 
district, ilaka end vL!.laqe Lev2ls. Each of the 75 districts of Nepâl has a 
DLscrLcc PublLc Health Office (DPHO) and rr.osc have a Dlstrlct Hospltal (Ln 11 
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Health Posts one II-I each llaka, 9 in each district. There LS one Vrllage 
Health Worker (VHW) assigned to each VLllAge Developmenc Committee (VDC). 

Only 10-20X of the VHWs are female. The VHWs are the kay 1Lnk betwean the 
rural communities of Nepal and the network of health services. Accountable 
to the Health Post In-charge, the VHW LS expected to carry out household 
vrsits, provlde basic treatments and medLcLnes as well as health education, 
and form mothers groups. 

1.18 At the grassroots level the MLnLstry of Health selecïzs Communicy 
Health Volunteers (CHVs). These are local women who are provided with twenty 
days of training in topics such as Lmmunlzation, family planning, nutritLon, 
OI?T, first aLd and postnatal tare. The CHV carries a baslc first aid kit 
which LS supposedly replenished on a revolvlnq fund basis. They are also 
responsrble for encouraqLnq the adoption of prevencive health praccices 
throuqh women's qroups. WLthLn the MLnistry of Health a11 health educacLon 
and sanitatLon promotion LS the responsLbLlLty of the Health Post staff and 
the CHVs. 

1.19 The health education materlals produced by the Health Education 
Section (HES) are didactlc Ln nature, relying heavlly on a LLmrted selêctlon 
of princed materials and handouts. The low priorlty placed on hygiene and 
sanitatlon LS evidenced by the fact that Ln 1988-89 only 0.15% of the 
MLnLstry's total development budget was allocated for envrronmental health. 

1.20 The Environmental Health Section (EHS) provldes tralninq CO health 
field staff on sanitatlon and hyqiene. DependLng on their flnancial resources 

EHS chorinates Wells and storaqe tank and construccs demonscracron Latrines 
In schools and health facLlitles. Recently Lt has lnstal led health 
laboratorles Ln district and tonal hospltals ~0 monitor water quality. AK ths 
cencer the section has 2 sanitarlans and 4 assLstancs. 

1.21 As extensive as the network of healch LnstLtutLons and personnel 
LS, the system shows many LndLcatLons of belnq weak and Ineffective. VHWS 
bave Jn \ unrealLstLc work Load, LLmLted traLnLnq (three monchs), poor 
motivation, Low remuneratlon and Little super’~~~,~on (they are supposed to 
report to the Health Post once a month). DurLnq theLr three months of 
tralnlnq only 6 hours LS devoted to the toplcs of persona1 hyqiene and 
envlronmental health. Most of the female CHVs are ~11 equlpped KO play a 
ccltaLytLc role Ln mobll1LLng communlty women and a very small portion ot theLt 
traininq proqram (3.5 hours) LS devotsd to personaland envLronmencal hygiene. 
Most CHVs are Lnacclve. 

3. Mmistry of Education and Culture 

1.22 The MLnistry of Education LS responsable for developrng curriculum 
for both forma1 schools and for nonformal adult education (NFE) classes. 
Healch curriculum has been prepared by the Curriculum Developmenc Cenizer and 
by several experimentalpro]ec:s, such as the UNESCO-funded Sec~ Eaucation for 
Rural Development Prolect, the World Bank-funded Basic Primary Education 
ProIecE (EPEP) ano by tne MLnLscry's Aaulc Eaucacion SeccLon (AES). The BPEP 
LS developrng a new primary school health curriculum with emph~s~a in persona1 
and environmental sanitation. The curriculum LS planned to be Ln affect Ln 
1994 In a11 schools. Hygrene and sanitarron educaci on would be taughc for 45 
mlnuces each day, 6 days a week. 
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OftLcuu hdd trddLtLondLLy betin weak, duc to haphazard selaccLon dnd llmltdd 
trainLng of facilltators and Lnadaquate me,lsuras for class supervision. Thc? 
MOEC has made Lts NFE materials available to NGOs and other government 
agencies and currently almost 60% of the NFE classes Ln Nepal are conducted 
oucside the mlnistry's reqular proqram. Nepal's ambitioustarqet of actaininq 
universal lLtera#ry by the year 2000 LS hardly reilected by the negligible 
0.28't of the annual education budget that LS edrmarked roc adult educdtLon. 
Some fLnancLa1 assLstance to MOEC for the productLon of NFE books LY currently 
beLng provLded by UNICEF and USAID. 

4. Donor Support to Rural Water Supply 

1.24 Donor support to rural water supplLes has substantially Lncreased 
slnce the SLxth Plan (Table 1.2). Ths larqesr donors durlnq the 1980s Ln 
ordar or' dsslstance provided were UNICC?, FINNIDA and ADB. UNICEF bar been 
assisting rural water supply for over 20 years and, until 1988, was 
Lnstrumental Ln d(zvelopLng community-based approaches through the MLnlstry of 
Local Development. In =he present 1992-96 program, UNICEF LS focussing Ln 33 
districts (22 hi11 and 11 teral) of the Eastern and Central Development 
Req Lens. FINNIDA has sLnce 1990 provlded assistance to DWSS In a11 six 
districts (3 hill. and 3 terai) of Lumbini Zone. The Aslan Development Bank 
(ADB) LS assLstLng DWSS Ln the Eastern, Midwestern and Far Western Reqrons. 
ADB has provided .1 loans to support urban and rural water supply prolects wLth 
minimal cornmunity Lnvolvement. 

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

------------------------------------~------------------------- 
Year Rural Urban Toca 
-------------------------------------------------------------- 
6ch Plan (1980-85) 139658 295534 437881 

7th Plan (1985-90) 540276 340789 892225 

1990-93 938863 376219 1316182 
-----__------_------------------------------------------------ 

Source: MLnistry of FLnance-Resource Book. 

1.25 In addition support has corne from many nonqovernmental 
orqanLzacLons of IwhLch the largest are Red Cross, WaterALd, Helvecas, UnLted 
MissLon to Nepal,. Gorkha Welfare Trus- -Ind Lutheran World Service. The 
proposed RWSS Pro:lect with grant assistance from the Japanese government ~~11 
be IDA's largest Lnvesizment ~0 support rural water supply and san1racLon. 

1.26 Donor contribution to the sector has besn sLgniELcant. 1t LS 

Lmportanc that HMG and donors develop and agree on a common Lune of pol~cy to 
Lmprove complemer.tarity amo. g agencies. This ~111 require coming CO a 
consensus on basic ob]ectLves, approaches, OpcLmal ml-x ùr‘ hardware and 
software, and cost recovery pol~c~rs. CoordinatLon ot‘ donor Lnputs would 
efiectively Lmprove Lmplementation. 
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5. Pr1vGltt3 Stictor 

1.27 1’ L‘ L ” cl L c: JL2C’llLJL’ COIIL L’ LbLIC LC),, t:3 CIIL: -Irjdtar lldr. t>Cdll ~L.]lIL~L~.lllt. 
Most needs ïor wacer supply have been mec by LndivLdual households Ln che 
tera through direct purchase from the private sector. The DLstrLcc 
Development Plan of Kapilvastu prepared by FINNIDA estlmdtes that about 794 
of che population are served by prrvate handpumps. Privace sector provision 
of goods and services Lnclude: 

(a) local Lndustrres whlch manufacture spare parts and equipmencs for 
water supply and sanitaclon facLlLcLes; 

(b) private contractors who undertake construction work; and 

(Cl research and development organizations who provLde technical 
assistance to help refine strategies and monitoring and 
evaluation. 

1.28 Poor qualLty construction due to Lnadequate supervision LS a malor 
problem In the sector. Efforts to ensure hLgh quality parts througn 
LnternatLonalprocurement may stlfle local LnLtLatLves and reduce availabilicy 
for maintenance. There are 14 malor manufacturing firms. A few selected ones 
could be asslsted to facrlitate local supply to lmprove quality and ad]usiz 
deslgns to meet local requirements. 

D. Water Rights 

1.29 TO date there exists no comprehensLve data on water resources and 
water use. Management of drlnking water resources is guided by cuscomary law. 
State rntervention Ln communlty management of drinklng water resources LS 
virtually non-existent. 

1. Common Practxes and Problems 

1.30 Watsr sources Located wlthin prLvate property LS conrldered to be 
the property oï the owner. People Ln the vLcinLty or nearby vL1Lagcs are 
gLven access to these sources not as a matter of right but as charity. When 
a source located in private land LS used the Landowner LS either provided wLth 
a tapstand and/or exemptlon from payment to capital and O&M ContrlbutLons. 
These understandlngs are eLther recorded Ln a minute book or iormalized Ln a 
writtsn agreement between the landowner and the WUC. 

1.31 Where people depend on sources thac are not flowing (Wells, wacer 
holes) there are usually separate watar holes for occupational caste groups. 
When the source LS developed for Lmproved supplies the general praccLce LS LO 
provlde separate Wells for occupacLona1 caste groups. 

1.32 MOS sprinq sources Ln the halls are concrolled and manaqed by the 
community. In presenc times, because of qreater water demands dlspuces 
(mainly Ln halls) over water source LS Lncreaslnq. Wacer dispuces often 
relate to water sharing wlthin a community for dLfferent uses. In praccLce, 
upstream users oiten use drLnklng water for LrrLqatLon at che COS~ of 
downstream users. 
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wdtdr. Duq ~~11s dnd cuba+Jlj dre LIISÇ~~L~~ [or private use. Thèrr LS no 
syscem of reqistration of qround w:~ter usc>:j. HB~L-<J .?xtr.ict 131, ùf qrnulrd w-rtiar 
by prLvat2 pdrtLes rcmaLn uncontrollad ~nd unsheched. 

1.34 Community members theoretlcally have equal access ~0 wat2r sources 
locatêd Ln publLc places. CommunLtLes havLng forêt acc2ss to a source LS 
consrdered to bave primary right to Lt. Public sources wnich ocher 
CommunLtLes may want to use requLre prier approval of the communicy wh2re the 
source LS located. Access t3 Lt by another community LS usually allowed ac 
a lower point where surplus vdlter may be tapped. A corrununicy having prier 
acc2srto a sourcewould conslder reslduary water rlght for other communlr-Les. 

1.35 Dlsputss exist due to the lack of clearlydeflned wacer rlghcs and 
a authority to resolve such disputes. Claim to a source based on prror use 
LS contested by another on the basis of location wLthLn the latter's 
]urzsdLctLon. The rlght of a community to tap a source LS concested Lf che 
paople 1LvLng upscream LS bypassed. If wacer LS sufficlent a provLsLon to 
supply upstream users LS made but there LS potential for conflict hi thè 

source cannot meet.the demand of both communLtLes. As a result sources ramarn 
undeveloped. 

1.36 Intra-communLtydLsputes are often referredto local governmencs 
and/or CD0 for medLatlon. The ability of local governments to setcle dLsputes 
LS very 1LmLted as they are unable to make bLndLng decLsLons on wac2r 
allocations. As a result decLsLons of ‘1.2 VDC/DDC are oftsn disregarded. 

1.37 Major problems relatlng to wacer riqhts are (a) lack of a system 
of reqlstration for wat-er rights; (b) lack of a syscem of wat2r righcs on an 
appropriative basis; (c) absence of a mechanlsm to establish priorlty for 
drinkinq water; (d) uncle-r crLteria and Lnstituizional mechanism for 
auchorLtatLv2 allocation of wat2r resources In a dscentralized framework; and 
(e) lack of coordLnatLon among water agencies for drLnkLng, LrrigacLon, 
electrlcityfpower and Lndustry. 

2. Legal ProvLsions 

1.38 Some attempt has been made to address the above Lssues through 
enactment of the Water Resources Act (WRA) of 1992 (which came Lnto effect on 
Augusc 17, 1993) and Water m ;ources Rules (WRR). The WRA requires licencinq 
of new water users but exempts Lt for followLng usages: 

(a) persona1 or collective use of water for household maintenance, 
and LrrLgatLon for domestic consumption; and 

(b) use of boats for local transportation and for purposes of running 
wacer mrlls as cottage LndustrLas. 

1.39 Charges are levled for use of wat2r resources dsvelop2d and 
drstributed by the governmenrr or private 0fganlzatLons. In EIWSSP ch2 
communLcy would use waizer collectLvely for household consumption hence would 
be exempt; from ILcencLnq (sae para 1.38). 

1.30 The new WRA establishes prloricy of drLnkLng watzer for household 
consumption followed by Lrriqat-on, a? -l nusbandr-1 Lnclud1r.ç fisnerrss and 

r-a 



1 
1 
1 

other agricultural uses, hydro-power, cottage industry and mining, wat2r 
trJnuport ..lllCl L-lJI:rLILLt ~or,~rL IIL11J:l. 

1.41 The WR.4 and WRR anal3125 l-1X t3 COll~tLtutJ .i w.ltLJL- u 3 c: 
Investigation Commrttee to resolve source dispute. The decision of tne 
CommiKtee would be legally binding to a11 parties concerned. 

1.42 Since water disputes occur often Lt may not b2 f2dsLbla for d 
centrally controlled committee to tackle the problem. D~spuc2 ssctlement 
mechanism has to operate in a decentralized iramework. 

1.43 In the absence of effectiys mechanism to allocate and distribute 
water for different uses customary practices of water use LS likely to 
prevail. It LS apparent that settlement of source disputes would be possible 
only through community consultations, education and consensus. 

1.44 In order to address the above issues the legislation would need 
to make the following changes Ln the Act and Rules: 

A simple procedure of regrstration of water rights which must 
clearly define the grounds on which to refuse registration; 

The law must recognize customary practices of resolving water 
disputes. State intervention for resource allocation should br 
the Last resort; 

The law must make Lt mandatory for the corrununity to inform the 
District Water Resourcs Commltt.22 (DWRC) about tha sourcr, 
command area, quantity of water used and number of populatLon 
benefited by the scheme. Thià wouid enabie tne DWC to coliec~ 
data on water resources used for drinking purpose; 

DWRC do not have the power to settle water disputes. Power must 
be conferred to DWRC to resolve local dispuces of small sources 
since the DWRC consists of local officiais 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 Cornmittee. 
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II. THE RURAL WATER SIJI'PLY ANIl SANITATION PROJECT .~. _- _.__ . . -. 

A. Prolect Oblectives 

1. General 

2.1 The proposed Rural Water Supply and Sanitation Pro]ect (RWSSP) LS 

a partnership between the Fund, support organisations (SOS) and bèneELciary 
communities. The main ob3ective of RWSSP would be to develop community 
capacity to plan, implement, operate and maintain RWSS systems effectively on 
a long term basis. The approach emplies a reorientation of a2ctoral 
strategies. Instead of being target-oriented as LS the current DWSS practice, 
RWSSP would be demand-driven. 

2.2 A pre-selected list of prolects to be Lmplemented in accordance 
with a master plan LS not compatible with this approach. The RWSSP would 
Ldentify ways to increase community capacity and role in planning, 
Lmplementing, operating and maintaining their water supply systems to ensure 
long term sustainability. 

2.3 Most communLties lack experience In cooperative action, are used 
to depending on government and lack skills and knowledge in hygiene and 
sanitation issues and technical options. The RWSSP would encourage local 
community-based institutions to make use of services provided to enhance 
community capacity. But it LS the communities themselves that will organize, 
plan and rmplement their schemes to meet their needs and reap t:he banefits. 

2.4 -The community-based approach gives a much greater amphasis on 
software components to raise awareness, identify needs, translate needs into 
plans, and create local capacity to manage prolects. Emphases Will be given 
to snhancethe role of women who are the primary beneficiaries of warer supply 
and who play the key role in efforts to improve family and community hygiene 
and sanrtation (see chapter IV section 5). 

2.5 Funds would be provlded to eligible SOS who ~~11 be responsable 
to undertake projects in partnership with beneficiary communities. SOS would 
meet established eligibility criteria (chapter IX) KO manage hardware and 
software components of RWSS prolects. 

2. Specrf LC 

3.0 More specifically the ob]eccLve oE RWSSP LS to contribute CO the 
economic development of Nepal by: 

(a) delivering sustainable health and hygiene benefits to the rural 
underserved population through improvements in water supply and 
sanitation; 

(b) improving rural real incomes through clrne savinqs for women as 
wdter supply LS brought ClOâëK to CI12 dwellings in 3 cos~- 
effective and sustainaoie manner; and 

(Cl Lmproving the capabilitres of sector institutions (both 
governmental and nongovernmental) to undertake and sustain chese 
efforts. 
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2.1 As d demdnd-led pro]rct 11 +. uid not be posslblz ta dtima~-cate 
specLfic areas to be scrved by the proposed RWSSP. 
LLmLcations, 

Givrn time and budgetary 
a geoqraphLc focus LC, approprLate. WLthin such A focus, RWSSP 

Lnvestments would depend on the capacity of avarlabla SOS. Table 2.1 shows 
that the largest addLtiona1 populatLon to be secved are Ln the CèrlKL-.ll, 
Eastern and Western Regions The AsLan Development Bank LS EocurLnq in th? 
Eastern, Mid-Western and Far-Western Regions whlle UNICEF LS concentratinq In 
the Eastern and Central Reglons. 

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

Region 

At the end of 1932 At the end of 1997 

Population Percent of AdditLonal Percent of 
benef Ltted population POP. to bë population to 
(in 000) benefitted benefitted be benafLccad 

(Ln 000) 

Eastern 1108 27% 1356 54% 

Central 2304 43% 1437 63% 

Western 1216 34% 1148 60% 

Mid-Western 1210 51% 533 66% 

Far-Western 850 53% 377 07% 

Source: Elghth FLve Year Plan (1992-97), NPC. 

2.8 It LS anticipated that RWSSP would initially focus on the Central 
and Western regions, wlth optrons for provLding support to other areas where 
real demand LS dem'snstrated and where support organizatrons are available. 
The reasons for such a decislon are twofold. FLrst, a revlew of support 
organizations LndLc:ate that t:,ey are strongly represenced Ln the Central and 
Western ragions. Pco]ect LmplementatLon would LnitLalLy be constralned by the 
availability of quallfLed support OrganLzatLons. Second, a revlewof coverage 
and planned Lnvescment figures lndlcate Central and Western regions need 
prioricy attentLon. 

2.9 InltlaL assessment of potential SOS (chapter VI Table 6.15) 
Lndlcate that In the first year of RWSSP Lmplementation 125 wacer supply 
schemes would be Lmplemented. In subsequent years the number of wacer supply 
schemes to be constructed eac, (car are likelyto Lncrease cumulatLvely by Sù, 
75 and 100. The t'otal number of schemes expected to be undertaken by RWSS? 
LY 900 of which 75% would be gravLty schemes (Lncludinq sprinq protecrlon) and 
the remaLning would be tubewell rchemes (sac chapter IV sectian E). 

C. ProJect BenefAts and Impact 

2.10 The RWSSP would benefit a total of 0.5 million (approx.) design 
populacron of whlch about 3.21' ~ILllion would be Ln the halls and 0.25 million 
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in thg teral. Pro]ect Lmplement~t ~311 LS LriLtLaLly pl.Jnnud for L~ f~vd year 
puriod‘dnd Lt LS cintLcLpat& tll,rC rldciLt tonal LIIA .lrrd 3ti1cL' dollar ~~sLst;lncL: 
would be available to conclnue communLty-based RWSS in subsequenc years. 

2.11 Tome savings in fetching water LS the major beneflt of RWSS 
especially to rural women who spend as much as 0 hours each day doing this 
actlvrty for household maintenance. Tome savlng benefits OI wacer supply 
Lnclude benefLts from reduced tirne Ln colleccLon of LnLtLal level of wacer 
consumption and benefits associated with Lncreased consumption of water. It 
LS estimated that total tirne savlng benefit s of lmproved water supply 1n the 
halls are about 4.5 hrs/hh/day (valued at Rs. 1.92/capLta/day) for gravicy 
schemes and 0.3 hrs/hh/day (valued at Rs. 0.3b/caprta/day) Ln the terai for 
tubewell schemes (chapter VII). Total estimated benefit from tome savlngs as 
a result of Prolect lmplementation LS estlmaced at about Rs. 48.1 million (US5 
0.96 million) per year. 

2.12 Women Ln rural areas suffer more from malnutrition, anemia and 
loss of energy due to thelr heavy work load of whLch fetching water 
constltutes a malor parc. Improved water supplies would ease the drudgery of 
water collection and save energy expended. It LS escLmaced thar In che nLLls 
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 tome and convenlence benefits, there are direct 
health beneflts from Lmproved water quality and quantity resulting Ln reduced 
dlarrheal and water re 1zKed mcrbldlty and mortal:ty especlally among children 
(Acharya, 1987). Water borne and water related dlseases, partlcularly Lniant 
and Child diarrhoea continues to be the leading cause of chlld morbLdLty and 
mortality Ln Nepal. 

2.14 More than one half population Ln rural Nepal sufier from poverry. 
Women and children, more than men, are the hardest hic. They suffer from 
higher rates of malnutrition and morbLdLty, and have fewer access t3 
resources, educatlon and Lncome than men. Dellvery of Lmproved water supply 
and sanication by RWSSP would permit women to utLlLze tirne saved for more 
socrally and economically productive purposes. 

D. Prolect Development Process 

2.15 The RWSSP would form an Lntegral part of rural water supply and 
sanitation in Nepal. Prolect cost 1s -- occlrnated at NRs. 954.9 million 
(US$l9.09) million and would be Lmplemented through the creaclon of a Rural 
Water Supply and SanitatLon Fund (hereinafter called the Fund). The Fund 
staff would be kept to a minimum. The Fund would sub-contract most of LIS 
activitLes to elther support OrganlzatLons (non-governmental OrganLzacions, 
prlvate sector LnsCLtuCLons, local governmenrs and communiEy based 
organLzacLons) or service agencLes (provLders of specralized servrces). RUSS 
sub-pro]ecrs would be Lmplemented by support organLzations Ln parcnership with 
benefrcLary communLtLes (chapter ITT). A sub-prolect would consLst of 3-O 
schemes preferably Ln contiguous communitres to maximize cost elfectlveness. 
Support organizations and sub-prolects would be selected by the Fund on the 
basrs of established eligibility criterla (see chapcer IX). The Fund would 
sub-concracr service agencres for accLvLtLes such as proIecE promoCLon, 
tralning of pocentLa1 support OrganLzations, r;Lte appraisal, monitorLng a?d 
evaluation, research and development and audiring of Fund's account and sub- 
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grojqct acrollnl-s 

1. Prolect Cycle - 

2.16 The c:ommunLty-based approach rnvolves a substanrial change In 
emphases from ph.ysical Lnfrastructure t0 software activlties to support 
community capacity building, participacory hygirna and sanltaclon educaclon 
as well as a fundamental change Ln style, empnasLz1ng the communxy rol2 as 
the lead agent Ln Lmplementing and managing Lts water supply and sanltlatlon 
facrlicies. 

2.17 TO give emphases to the communLty-based approach, each prolect 
would have a cycle of 12-20 months spread Ln 2-3 years sLnce communities are 
available 6 months Ln a year for RWSSP actLvLcLes. The pro~ec~ cycle would 
conslst of four phases: pre-developmel- development, LmplementacLon and 
post-LmplementatLon (Table 2.2). The durd;Lon of each phase would depend upon 
scheme sLze and ccmmunlty capacltyto organize and manage RWSS activitLes (âee 
chapter IV), 

2.18 Pre-development Phase (l-2 months). The pre-developmenc phase 
consLsts of actLvities at two levels: the Fund and the conununlcy. Fund 
activities would Lnclude promotLona1 activities, revzew of SO appLic~t~.Jns, 
sLte vLsLts to prevLous SO actLvLtLes and jelectlon and 0rLentatLJn oc' 50s III 

Kathmandu as well as In the districts. At the community level sslecrad SOS 
would rdentify cornmunities through a prefeasibLl:ty itudy (Annes 27) whrch 
would assess community needs, source adequacy and relLabLlLty, water quaLLty 
and community capacity to organize (see chapter IV for details). The durarlon 
of pre-development phase would be l-2 months depending upon the number and 
scheme slze. Key outputs of I-!-ILS phase would be selection of SOS, proposa1 
for development phase, and concractual agreements between the Fund and che SOS 
Eor development phase flnanclng. 

2.19 Development Phase (3-6 months). This phase would enaole 
communities to develop the willingness and capacity to manage thelr own water 
supply and sanitation system, and to Lnscil women with the confidence and 
motivatLon necessary to Lncrease women's Lnvolvement. Thls phase would 
lnclude communlty mobLllzaclon/organrzatLon activities and hygiène and 
sanitacion education (HSE) to enable communities to develop a communLty accLon 
plan (CAP) as a Froposal for LmplementatLon and post-LmplementatLon phases 
(rrie chaptar: IV tc?r detciLLLi). ‘Thcj dur.ïtLon of the pha#Je ~would be 3-i rnonEhi; 
dependlng upon colxnunLty capaclty to organize and take actions. Key 0uLputs 
would be a representatlve WUC, a community action plan (CAP) Lncluding detalls 
of design and technical options consldered, agreements regarding community 
ContrLbutlons to capital and OLM costs, HSE requiremencs, a proposa1 for 
rmplementation and post-Lmplementation pnases and a contractual agreemenc 
between the WUC, Fund and SO for lmplementation and post-Lmplemen~a~lon phase 
financlng. 

2.20 ImplernentatLon Phase (4-O months). This would lnclude 
organization and JupervLsLon of construction of water supply and sanicac-on 
schemes, lmplemencation oi ConstructLon activities, full scale hygiene ând 
sanication education, approprlate mitigation measures for any adverse 
environmental Lmpacts as a result of construction activLties, and comrnunLt;/ 
support programr lncludlng ski11 and management training, 0peraEron and 
maintenarxe arrangements and resource mobilrzat-on by the WUC. The durax Lon 
of thLs phase would be 4-O months depending upon scheme slze and cornmunLty 

- 
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Table 2.2 RWÇS Proj~ct Cycle 

WSSP inforrmlm Fud 

site "lslc: CO pîw1Cu SD Kclvltlrj Fuu 

Y) or~entaclm ‘wxk;rcp Furl 

Prefeaslbllq sndy SO&bllUll~ 

Sire +paisal Fud 

S.hxrm Jr yà 

Reqesrar3 clzlmullry ‘21 lllrBp5s cû p3-71c1parc 

ad mlrr1hKc Tran rml-e ïhsl a: Jr hlisduL~ 

cmrracrberi.emi~&3zJfw 

&delqmm p-as-e fiwmciq 

cAPsezs1m.s SD 

NFE (aptvnal) 

HSEWsesSlaU 90&carm.n1ry 

WC rrainq 

Deslql/senllCe level qlnau (CU) 33&blm.n1ry 

Prqmar1a-l of cmmniry acrlcn p1.m sO&hNll~ 

Curmnity onrrihmou ro opiral & U3l LUC & SU 

Repremxarive ‘!.UC 

HSE srrarèqy 

Selemcm of cksig-dservice lrvel 
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ZuncKLonLnq wacer supply and ;<I1ILtatlon facli LtLes, tralned WUC and VHW, and 
on-going hygiene and sanltatlvn educatLon and related ActLvLties. 

2.21 . Post-LmplementacLon Phase (4-6 months). This would lnclude follow 
up actLvrtLes and scsengthenlngof operatlon and maintenance actlvLtLes, sR111 
development traininq for women, regular collecrlon of user charges, continued 
HSE, promotion of latrine constructron, follow-up acrLvltLes to link-up 
communltles wLth other credit and Lncome generation actLvLtLes and monLcorlng 
and evaluatlon to assess tirne and health beneflts of water supply and 
sanitation sub-pro18ects. ThLs phase would continue for 4-O months. Key 
oucputs would be consolLdacron of activLtLes at the conununLty which would 
result Ln a sustained and self-reliant rural water supply and saniE=cion 
facility, hyqienic and effective use of wacer, and lncreased linkaqes w~th 

other organLzatLons. 

E. Project Co-r)onents 

2.22 The RWSSP would conslst of three components: 

(a) The Rural Water Supply and Sanitation Fund; 

(b) Water Supply and SanLtatLon ServLces; and 

(Cl Studies and SecLor Developmenr. 

1. The RWSS Fund (US$ 4.56 million) 

2.23 The RWSSP would be Lmplemented chrough a Rural Water Supply and 
Sanitation Fund (Fund) to be created thrcugh an Act (Annex 1) which would be 
ratified by ParlLament during the wlnter 1994 session (see chaprer III). A3 
an lntermediary agency receLvLng and managing funds for ruralwazer supply and 
sanitation the Fund would carry out Lts mandate Ln a flexible, effective and 
fully accountable manner. 

2.24 As an autonomous body the Fund would have Lts own management, 
accouncing and audltlng procedures. It would be governed by a l-member 
manaqement Board (of whLch at least one would be a roman) constlcuted by HMG. 
Four membsrs would reprcsent the public sector (one member edCh from the 
National Planning Commission (NPC), the MLnistry of HousLng and Physlcal 
Planning (MHPP), the MLnLstry of Local Deveiopment (MLD) snd the MLnLïr.ry of 
Frnance (MOF) and three members would represent the private secLor Lncltiding 
NGOs. 

2.25 This component LdentLELes funding requlrements for Lund 
establishment, operatron and maintenance (.lnnex Tables S-6). It would also 
Lnclude fundlnq for promotiona actLvltLl?s, craining of Fund staff, cechnical 
assLstance, monLtoring and evaluatLon, Lndependent audits of Fund acc:vL'Les, 
crarnlng of SOS, materLa adaptation and developmenc. Prolects would Se 
monitored and evaluated to ensure work ~5 progressing as agreed to by parxnez 
SOS. These work would generally be concracred to qualified SAS (see ctiapter 
VI). But the Fund staff wouid also make perlodLc and selecclve VLSL~~ CO sub- 
prolects. 
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2.26 Fund Est.lblLshment and Hec\lcrent C:ost (USS 2 59 ml11 ian) Th\.s -_---- _ 
ilil. t~l~lu:r ;rlL I. AL, 1 1.d L I IJ.,LJ 1dL VI:II LC Lcti, CC,LL Lpl""L~, CULLILLULL: IlILl 3L tleL 

assecs. Recurrent cost Lncludes salary, travel allowance, operat-ng expenses 
and other repair and maLntenance (Annes Table-3 5 and 0). 

2.21 Promotional Activity (USS 0.06 mLLLLon). This LllC ludes 

dLssemination of RWSSP LnfùrmatLon throuqh railo, celev~s~sn and pL-Lnrr med~d 
and ttlrouqh VLYL~A to d~.,trr~ct ~I~~?II NCOs LIT t’le celltr--rL ~,IJ I~~:-.(I~:L‘II L '.j L3,1-; 
to Ldentify potential SOS and CBOs (Annex Table 10). 

2.23 ObservatLon/Study ‘TOIIL- cor Lund Sc.~ff anil BOJL-cl Elc‘mb~r's (US$ 0.11 
mL11Lon). Eoard members and Fund staff would be sponsored for 

observation/study tours to south and south-east Asia to enable chem ~0 learn 
and share experlences of similar RWSS actLvlties. Four observacLon/study 
tours would be sponsored each year to aoard members and execuLL'/e staff and 
two to support st.ltt‘ (Annex Table 15). 

2.29 Technical Assistance (US$ 0.50 million). It LS anticlpared rzhac 
the Fund would requrre long teEm technical assistance Ln ïzhe area of 
LnstlCu~lonal development during the flrst three years, and eeveral moncns of 
short term lnputs In the areas of monltorlng and evaluaclon and aevelopmenc 
of ICC materials. Draft Terms of Reierences for Technical Advisors (TAs) are 
developed ln Annex 23 and would be flnalized during appraisal. 

2.30 MonitorLng, Evaluation and Audit (US$ 0.83 million). This would 
Lnclude regular evalual-Lon of Fund performance, cechnlcal and Elnancial 
audicing of Fund and monitorlng and evaluarlon of sub-proyects. 

2.31 TraLnlnq of SO Staff (US$ 0.73 mLLlion). In order t3 strengthen 
SO capacity to Lmplement communLty-based water supply and sdrllt3~L3n pro]ecz5 
the Fund would arrange for the following workshops and training (sec Annex 11 
for decail) chrough concracts CO qualified SAs: 

(a) 

(b) 

CC) 

(d) 

te) 

if) 

B-day orientation workshops to SO staff (at least two from each 
SO) Ln participatory needs ass2ssment, community resource 
mapplnq, HSE, communlty M&E, water yLeld measurement and water 
quallty tescinq. The partLcLpants would also be Lntroduced to 
RWSSP philosophy, Fund's book keepLng requrrements and proposa1 
wrLtLng (Annex Table 17). 

B-day training to cornrnunity facilitators (CFs) on community 
pdrKLcLpdtlon (CAP) processes (Annex Tabie 24); 

5-day M&E (process, performance and Impact) craining ho SO 
pro]ecc managers and/or supervisory staff (Annex Table 19); 

5-day training to overseers and sub-overseers on SKrvey and 
design (Annex Table 22); 

6-day EraLning to technlclans/sub-overseer on const:uc~L3n 
supervision (Annex Tabie 23); 

2-day follow-up M&E tralning to SO project managers andjor 
supervLsory staff (Annex Table 26), 
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(QI 2-week HSE traininq to H311 sllpervLc;ors ;ind hyqiene f,acLLLtators 
( AIillCX ‘L’übLC 25); 

(h) S-day financial management tralnlng to SO accountants (Annzx 
Tab.Le 21; 

(L) 3-day management development training to SO project managers, 
dnd ,. 

(3) l-day Fund-SOexchange program to share experLences and follow-up. 

2.32 Material Development (US$ 0.04 mLllion)'. The Fund would support 
development of IEC materials for speclfic software components such as 
participatory hyglene and sanLtation education, particlpatory raprd appraisal 
methods and a manual for O&M. It would also support socral markeilng 
strategres for dissemLnatlon through mass medla and hardware (audio-visual 
facilities) and a preparation package to develop further follow-up programs 
Lncorporating lessons lsarnt and experrences gained from the presenr: 
communicy-based approach. 

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

2.33 This component would include prefeasLbLlLty study, and software 
activrties (comrnunlty organLzatLon/moblllzatlon, NFE and HSE) to prepare 
communLtles to take full advantage of tLme and health benefits of water supply 
and sanltatlon services. Thls component Lncludes fundlng for construction of 
water supply ànd sanlcatLon schemes, promotLon of demonstratLon and prlvaca 
latrines and catchment protect'on for hi11 schemes. 

2.34 Prefeasibillty Studies (US$ 0.06 million). In each community the 
prefeasLblLcy study would assess community needs, source adequacy and 
reliabLlLty, comrnunLty capacLty to organize and wrllingness to partrcipate and 
contrlbuce (see chapter IV for details and Annex Table 28). 

2.35 Software Activitzes (US$ 4.02 million). The Fund would support 
softwareactivities durLng development, Lmplementation and post-LmplemencacLon 
phases. These Lnclude the followrng: 

(a) Community OrqanliatLon/MoblllzatLon. This entalls preparlng the 
communLtLes for full par'cicLpation leadlng to the formation of a 
representstive water user commLt:ee (WUC) capable of LmplementLng 
a communLty-based RWSS scheme. The RWSSP would support the 
salazy and travel allowance of a communlty facLlLcator (CC), 
hygiene facllitator (HF), NFE facilitator (see chapcer IV para 
4.6-4.8 ) and a techniclan lncludlng supervision COS~~ of rencral 
levet software and hardware staff and materLals. The CF would oe 
responsable fOt- creaclng an snvironment which would allow 
commun~cLes to .zngage Ln a process thac enables them to organize 
Lnto groups and bulld confidence. It LS expected thar a CF, HF 
and one technician lwould Se abls manage 3 schemes (chapter 
VI). SupervLsory staff would b? d to oversee 0 schemes on 
average. The technlcian would lr' '2 che communLcy through WUC 
members Ln a11 aspects of tne t r,llLty study to ensure user 
acceptability of deslgn. 
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lb) Nonformal Education . It is antLcLpated that SS% of the 
communLtLcb would requ~rti NPE JuLLng the dzvalopmdnt phcisa (sel 
chapter IV). The RWSSP would support the COS~ of macerlals and 
facllitator salaries. NF% classes would be ht?Ld Lit ttle rat2 of 
one class per 100 benefLcLary population (s2e chapcer IV para 
4.54-4.56). 

(C) Hygiene and SanitatLon Education. A progrsm of hygldne anil 
sanitaCLon educatlon to reach at Least one women from each 
household of the beneflclary population chrough promotlonal (mass 
media and social marketing) and particIpatory (problem solvLng) 
approaches on hygLene and sanLtatLon related issues, 

causesjeffects, and prevention Lncludlng promoclon of lacrine 
constructron and envlronmental sanLtatLon actLvLtLes. ifealth CAP 
sessLons and health KAP would form the basis for HSE. The HF 
would assLst women in their efforts to modify changes Ln 
personal, domestic and envLronmenta1 hygLene and sanLtation. 
This would Lnclude orientation and traLnLng of women/tapstand 
groups, vLllage health workers (VHWs) , opinion leaders, 
traditiona birth attendants (TBAs), and school teachers and 
children. 

(dl Support to women. The prolect would support women ln planning 

and Lmplementation of water supely schemes; provide ski11 
enhancement training to Lmprove women's access CO che forma1 
credlc sysizems; and operacLon and malncenance and HSE cralnings 
(see chapter IV para 4.38). 

2.36 Water Supply (US$ 8.46 million). Consïzruccion of wat2r supply 
facLlLtLes would begin only after the development phase. Tha number and types 
of schemes to be Lmplemented dur-Lng thr prolsct period are shawn Ln shapcer 
IV section E). The RWSSP would provide potable waizer to about 0.5 m!.llion 
people (desiqn) Ln the hi11 and terai areas of Nepal. Ic would support 900 
water supply schemes. Water supply s2rvLces would Lnclude sprlng ProceccLon 
(33), graviKy flow systems (642), shallow tubewells (la3) Ln mosc of cerai, 
and deepwells (21) and dugwells (21) Ln certain areas of terai where other 
options are not feaslble. Costs to the Fund would Lnclude survey and design, 
materral, skilled labor, tecnnical assLstance, environmental mitigaKLon 
measures and SO overhead. In gravlty schemes a11 unskilled labor, local 
materials, and minimum 1% of capital COS~ would be borne by communiELes. In 
tubewell schemes 12‘b of capital cost Ln cash, and porterage would be Dorne by 
communitres. In a11 schemes a11 operatlon, maintenance and repair costs would 
be fully borne by communities. 

2.37 Sanltation (US$ 0.58 mLllLon). Hyqiene and sanLtacLon value of 
1Jtilnrs would be promoted through the HSE program. Two demonstracLon 
1atrLnes per scheme would be supported by the Fund Ln suicable public places 
preferably schools/health posé to encourage hygiene and envLronmenca1 
sanitation. The cost of demonstracion 1atrLnes would be US$ 0.27 mLL1Lon. 
WLth an effective HSE program Lt LS antLcLpat2d chat abourr 30% of households 
Ln the halls and 50% Ln the teraL would requesc assistance to bulld prLvat2 
latrines during Implementation and pose- lmplemenration pnases. Ic LS 
anticipated that there may be addltronal 15% demand for prLvat2 1acrLnes In 
subsequent years. Complete coverage Ln the community may take abouc 6 years. 
The Fund would provtde assistance for appropriace sanitaclon facLlLtLe3 CO 
cornmunLtythrough a sanitatlon revolvLng fund for lendlng to approxlma~ely 25% 
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comrnunitie5. The sanitdtion revolving rund for lending to cornmunity members 
would be manaqed by the water user committee (WUC). Tt i3 ju,7(lC'L;tdd t h .1 t 
households rnak'e a cash daposit of NRs. 1SO (40% or‘ thr tort or' a ;~mpLe cement 
slab and a pan) in the hills and NRs. 300 (30% of the cost of SLX rings and 
a slab) in the terai (sec chaptrr IV PAL.A 4.93-J. 97). Thu bcrL\~nc(3 w\311 Lii bo 
repriydbla in ttia torm ot d Lo.Jn tc bc: L.c~~LL~ LIN 1-I YL>.IL'-~ tL11u. Lu'llri Lil‘J tJLl1lJ 

and conditions would be decided dnd managed by tha WUC. 

2.38 Catchment Protect:an (US$ 0.17 million). The RWSSP would support - 
envlronmental impact mitigation actlvities such as cornmunity tree planting for 
source protection (Annex Table 36). 

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

2.39 There would be a need for 1 numbet of applied research and 
development studies to be undertaken during the implementation and post- 
implementation phases. The RWSSP would lnclude funding for several studies 
and research and development activities designed to: (a) improve information 
availableto policy makers in deslgning sector policies, and (5) test improved 
methods and techniques In software as well as hardware. Studies identified 
are : 

(a) 

(b) 

(Cl 

(dl 

(2) 

(f) 

Health KAP and Impact Studies (US$ 0.28 million) . This study 
would assess the impacts of different prolect interventions on 
the health status of prolect populations. The ultimate aim would 
beto identify cost-effective methods for securing haalth impacts 
(see chapter V for details). 

In-home Water TzJatment- Methods (US$ 0.13 million). This study 
would revlew Cu;rent methods for in-home wacer treatment and test 
the cost-effectrveness and the acceptability of alt2rnative 
measures (see chapter V). 

Low Cost Technologies (US$ 0.08 million). The purpose of this 
seri'es of studies would be to test technologies whlch promise 
lowec costs and better avallability to rural communlties (see 
chapter V). 

Detailed Demand Studies (US$ 0.13 million). The purpose of these 
studies would be to develop accurate estrmates of the components 
of aconomic benefits from water schemes i-e. changes in water 
consumption, changes in cost, tome savings (see chapter V for 
details). 

Policies to Promote Privat* Provision of Rural Water Supply and 
Sanitation Services and Inputs (US$ 0.07 million). The purpose 
of this study would be to carry out a thorough revlew of the 
constraints to prlvate sector supply of rural watar supply and 
sanit,stlon inputs including materials, pumps, spares, latrines, 
and chemlcals for treatmrnt(see chapter V). 

Preparatron of a Follow-up Pro]ect (US$ 0.31 million). A 
preparation package to develop further follow-up programs 
incorporating lessons learnt and experience gained from the 
present communlty-based approach. 

, 
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(g) Spec~al Sector HonLtorLnq ActLvLty (USS 0.23 m~LLlan). 1t wouLci 
Lnclude funding for speclal sector monitoring actrvLbLes which 
would be managed by NPC. It would monitor and evaluate 
rmplementatlon performance of a sampla of SOS and pro]ecc 
Impacts. SpecLfic studies would be carrled out durrng the RWSSP 
perLod to generate rniormation on successes and fallures to 
PCOV LIilJ U~JOIIL 1.1 1 I Ir,'utJ LC)C cl<1 t Lt1 LIIL] 1iltllLLJ p1 1 LL' Ldl‘r .IIld 

Lnvrstrnent dec~s.~ons. 

F. Pro3ect Costs 

2.40 Total RWSSP cost Lncluding contingencLes, are estrmatad at NRs 
954.81 million (US5 19.096 mLllLon). Foreign exchange component LS NRs. 
270.58 million (US$ 5.411 mLllLon), or 28.33% of prolect costs. A summary of 
costestrmates LS provrded In Table 2.3. Detailed cost estimates are provided 
In Annex Table 1. 

2.41 Base cost estimates are adlusted to January 1995 using Lnflation 
factors for forergn and local components (World 8ank guidelines). A 10% 
physlcalcontlngency and prlce contlngencles of 6.5% In 1995 and 6% thereafter 
for local expendlture and 3.1% Ln 1995, 3.2% Ln 1996 and 3.1% thereafter for 
foreign expendlture have been allowed. Forelgn exchange converslon have been 
calculated Ln accordance wrth World Bank guidelines. Local and foreign cost 
components are calculated based on tax and dutLes applled for difierent RWSSP 
components. 
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c. Flnancing Plan 

2.42 The proposed IDA credic of USS 15.5 millron (NRs. 774.9 million) 
equLvalentwould finance 81.2% of prolrctcos~s. Government conCr:bucLon ~~11 
be 1r-i the form of taxes and dutles covering 5.1% of the total RWSS? ~OSE. 
Beneficlary contributions Ln cash and kind, valued at about US5 7.01 mLllion 
equlvalent (13.7% of total Prolect co St) WUIIL;~ tLn;Lnccz cil1 unol<~ltod l.iboc, 
Locally dvaLLdble materzals, porceiage and s3mc? èquLpmenK. rt1e R\JSb? 
financing plan LS summarized LIT Table 2.4 (decails In Annex Table 3). 

2.43 The Mlnistry of FLnance (MOF) would facLlLtate and auchorize Che 
ilow Of IDA credLt to the RWSSP Ln the form of block grants through a special 
account Ln Nepal Rastra Bank whLch ~111 be reflected In the annual budget of 
the government. Transfer of funds fromthe special account to pro]scc account 
~~11 be made upon approval of prolects by the Board. 

Table 2.4: Fl-lrn PLan for BE Roiec~ 
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H. Procurement 

2.44 Al1 procurement of services, goods and CLVL~ works would be 
carried out Ln accordance wLth World Bank procurement guidelines, excepc as 
noted below. Fund equipment purchases for Lts own use are expecced CO be 
miner and would be sublecr to prudent shopping. Most procuremenc under che 
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RWSSP would consLst of ~c~>ntrr-7cts tn SOP. $1lp)lnl-t n-l I '8, a ,, , ial- I P,,P ( ':c30 ) \Jb-I, 1 l( 
bu coIlTr0cc& on d ZILJ~C j3urce bae~a. Csmpetltlve blcidlng procedurti ~~11 be 
encouraged where applicable. 

2.45 Twa SO contracEs would be made. One for development phase 
frnancing, and the other for lmplemencarlon and post-:mplementacLon phase 
flnanclnq. TORS attachtrd cn I~dCll SO contract W<3CI Id ypc'CLLy t cj rIIIJ -lllLl 

condl t LOna, mLLC:3 tontiu, d Lsbur;rme!lt mrchdnL.5m jrid monitor ~11q JII~ ceprt~nq . 

2.46 Payments would bt? made accordlnq to schedule to ensure .lctivLtLes 
are undertaken durlng each phase and completad on tome as specLfLsd Ln the 
TOR. Proposed payment schedule for each phase LS as follows: 

1. Development Phase. Payments for development phase would bè made 
on the basrs of milestones achleved and sarLsfaccory work performance. 

30% LnLtLal advance payment to SOS for development of sub- 
pro]ectr whlch Will caver staff recruitment as agreed, formatlon 
of WUCs and commencement of community action plan (CAP). 

40% interlm payment to SOS on full staff recruitment, training of 
WUC members, undertaking CAP exerclse Lncludlng health KA? 
baselrne, LnLtiatLon of software acclvlties as proposed and on 
submisslon of accounts and progress report. 

30% final payment on Lnitiation of WUC reqistracion proceso, 
collection of cash contributions for construction and O&M fund, 
HSE actLv,tLes, subml.ssLon of a satisfactory LmplementatLon phass 
proposa1 and on submission of accounts and prograss reporr. 

2. Implementation and Post-Implementation Phase. Payrnents for 
lmplementation and post-Lmplementation phase would consist of hardware 
and software costs. Implementation phase conçractwould be required for 
procurlnq materlals and meeting other software costs. Based on 
dLscu.ssLons with manufacturing suppliers and SOS and Ln ILne wlch the 
WorLd Bank procurement guldellnes the followlnq payment arrangements to 
SOS are suggested: 

20% Lnitial advance payment of total contract value plus payments 
for materLa purchase and dellvery to SOS (on presentation to the 
Fund (or‘ quoc.itLons from reputable manufacturers or suppllers 
approvl;d by thu !Qnd .IIICI 1.n dccordsncc il:th pcadcne ~h;ppinç 
rules). 

40% Lnterlm payment of total contract value less macerials on 
completLon of WUC, VMW, HSE and mason traLnings and submisslon of 
flnanclal scatements wlth supportlnq documents. 

- 40% final payment of total contract value lass macerlal on 
completlon of demonstratlon latrines, refresher HSE tralnrng, 
follow-up activltles of pcst-~mplemeatatisn phase, recj;str3tion 
of WUC and on submLssion of fLnancLa1 scaLements and scheme 
completLon reports wlth supportinq documents. 

2.47 Payments would be stopped __ any tome Lf SO/SA performance are 
found to be unsatisfactory or are found to be misushng funds. 
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2.48 The Fund would develop standards/norms to ensure quality control 
of materials. In areas where macerial supply 1s not available locally ths 
Fund cari assist SOS in rdentifying reliable suppliers. Thrs problem 1s L~kely 
to berninimal but would need to be further assessed during the JAK?AS project. 

2.49 One option would be to adopt centralized procurement syotem wich 
the Fund negotiatlng directly with suppliers to deliver needed macsrials to 
SOS on demand as practiced by FINNIDA. This has the advantags of ansuring 
quality and standard of materials at bulk rate. The other option would ba ths 
decentralrzed procurement system in which SOS would manage the procurement oi 
materials from selected list of suppliers (approved bythe Fund). Yet another 
option would be for SOS to place orders to suppliers and the Fund makes 
payments dlrectly to the suppliers on presentation of brlls and evidence of 
dellvery. 

1. Disbursements 

2.50 Onthe basis of theproposed implementation schedule disbursements 
of IDA funds would continue for six years. The proceeds of the credit would 
be disbursed, net of taxes and dutles, as outlined rn the disbursement 
schedule (Table 2.5) 

2.51 Al1 dlsbursements would be made against statements of 
expendltures, the documentation for which would not be submitted to IDA but 
retained by the Fund, and made available during the course of project 
supervision. 

J. Monitoring and Evaluation 

2.52 Monitoring and evaluatlon would play an important role in ensuring 
efficient Lmplementation, and in providing a basis for reflecting RWSSP 
experrence in subsequent operations. Monitoring indicators would focus on the 
rate of implementation, the extent to whrch beneirts are being realized, 
assessment of the cost-effectiveness of rnterventrons and a review of the 
sultability of RWSSP ~01~~12s LncludLng criterla for selecting SOS and 
schemes. 

2.53 The RWSS Fund concept emplies the development and testing of new 
instrtutional and socle-cecnnical approaches to service delivery, slnce 
exrstLng cencralLzed approaches have had llmited impact. A malor FGSSP 
oblectlve LS to bring the delivery of water and sanitation services within 
control of communLtres. Such a policy requires continuous monitorLng and 
evaluation of LnstLtutronaland service delivery approaches to ensure that the 
Fund meets its objectives and facilitates changes. 
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2.54 Objecrwes The broad ob]ectlves of M&E uould br to -- 

(a) provL@e regulzr Lnf ormat Lon on the progress of each RWSSP 

accLvLty and to compare progress wLch scated ob]ectives Ln terms 
of time and cost; 

(b) provlde feedback on RWSSP Lmplementation efficlency and suggesc 
Lmprovements; 

(Cl provLrle feedback on RWSSP er -fectLveness Ln achLevLng Lts sxaced 
ob]ectLves; and 
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improvements in rural real incomes. 

2.55 Monitorinq and Evaluation. Monitorinq and evaluacion would taka 
place at two levels: the Fund/RWSSP and SO/pro]ect level. It would consrst 
of three parts: performance monitorinq of the Fund/SOs, process monitorinq 
and impact evaluaiion of prolectr. Tha threa types of hit*E hJva dir:erznt 
purposes and would be used in an integrated monitorinq and evaluation program. 
H&E would be closely coordinated wrth a11 phases. A framework for M&E LS 

included in Annex 21. 

(a) Performance MonitorLnq. The purpose of performance monitoring 
would be to take rlmely decrsions for Sff2CKLV2 prolèct 
completion. This would reqularly assess the adequacy of the 
functions and services of the Fund, SO/SAs and communlties, in 
terms of their performance aqalnst contractual obligations and 
related terms of reference. The effort Will be the tore oE the 
M&E system. It will focus on the adequacy of rnputs and outguts 
at a11 levels and especlally in terms of frnancral and human 
resources, contractinq and implementation of projects. A 
framework for performance M&E LS included In Annex 21a. 

(b) Process Monltoring. Process monLtorLng ~~11 provide ieedback to 
the Fund on the efficiency and effectlveness of the methods used 
in prolect implementation. In particular Lt would asses. how the 
prolect is perceived by the beneirciaries, and che adequacy of 
Linkaqes and communications between the Fund, SOS and 
communrties. It ~~11 assess the institutional and soc10- 
technical approaches undertaken and attempt to determine and 
conCrnuously reiine LnstLtutLonal arrangements, training 
curricula and materials, communications support, and pol~cy and 
operational guidelines. Process monitoring would include 
perrodic vrsits to observe the process of change over time. 
Observations would be made at the start of the prolect when 
communLty groups are being formed and Lnitial orrentation glven, 
when the process LS well underway and when the process has been 
completed. A framework for process monltoring is attached in 
Annex 21b. The JCFFT experiences would be updated in the Final 

\ Report. 

(Cl Impact Evaluation. Impact evaluation would estimate the net 
impacts of the prolect on the 'cargst population by comparinq the 
condLtrons of the beneficrarLes before and after the prolecc. 
The JGFFT has developed a detailed Lmpact monitorrng syscem and 
tools and LS fLeld testinq and refinrnq it currently. The system 
LS described brrefly LII Annex 21~. 

2.50 In keepinq wlth other prolect ccmponents, the M&E system LS 
participatory and aims at helping the Fund, SOS and communities Lmprove therr 
performance, learnlnq on process issues and impact. 

2.57 The RWSS Fund M&E officer, willbe responsable for overall M&E/MIS 
operations and ~~11 be assrsted by short term expatrLate consultant to set up 
the M&E system at the Fund. Each Fund staff ~~11 have a portfolio of prolects 
whrch she/he tracks in terms of contractual performance. Narrative and 
financlal reports will form the first line of Lnformatron on the progress of 
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~~11 be conducted by an independent service aqency. 

2.58 Process monLtorrng and evaluation Will be manaqed throuqh 
COntraCtual arr'anqements with a service agency (SA). The SA Will work Ln 
close coordinat+on wrth RWSS Fund staff and report to the Fund's CED and to 
the M&E Offrcer. Teams of SA specralists ~~11 vlslt selectsd project srtes 
On a quarterly basis throughout the project cycle. Process monitorinq Will 
address key policy and best practice issues. Indicators ~111 be developed to 
analyse achievements of RWSSP objectives, speed of implementation, cost, 
efficiency of organizationalprocedures andinter-agency interactions, quality 
of project outputs, accessibilLty to beneficiarres and replicability. 

2.59 Each component of projet: 3ctLvLty ~~11 be studied through 
participatory rapid appraisal methods Lriteria and methodology issues ~~11 
be carefully analyzed usinq qualitative and quantitative information. The SA 
wrll make recommendat ons to improve linkages and communication between the 
Fund, SO, SA and the cammunity, Careful process documentation ~~11 be a key 
aspect of process monltoring. Focus questions will be selectad accordinq to 
key management and learninq issues as determined by the Fund Board and staff. 

2.60 Impact monitorlng at the community level ~~11 include the active 
involvement of beneficiaries. The Project ~~11 monitor key indicators as 
defined Ln Annex 21c which would Lnclude assessment of time savings, 
improvements in Ipersonal and domestic hygiene and envlronmencsl sanitacLon, 
Lncreases in water consumptLon level, and Lmprovements in income. Al1 
communities, with facilitation from SOS, ~~11 be expected to carry out a 
minimal impact e'valuation . ~~11 report the resulcs to the Fund. PRA and 
slmilartechniques w~llbe L:>cd in keeping withthe comrnunity-based princrples 
of RWSSP. Impact assessment ~~11 be based on a package of research methods 
(qualitative and quantitative) to ensure validrty and reliabilicy of 
LnformatLon. T:ne JGFFT is currently testing an impact M&E system with 
SO/communities LIN the freld and has developed computer software for processinq 
project Lnformation on a community by communLty basis. Thirty percent of 
RWSSP beneficiary households would also complete health KAP studies as 
outllned in Annex 14. 

2.61 At the end of tns project an evaluation team conslsting of a 
tachnLcLan and spc~al scientlst would conduct impact evaluaiion of a sample 
of completed schemes. The team would Look at use of water supply and 
sanitatlon facil:ity, its appropriateness, and arranqements made _For Ltî 
operatlon and maintenance. The team would also assess water use, tome saved, 
changes in hygiene and sanltation bet;,vior and the iunctioninq of the water 
user committee. 

K. Risks 

2.62 The success of Lhe RWSSP would depend upon the effectiveness of 
the Fund and Lts lefficient functioninq. The Fund may not be given suffici2nt 
autonomy or be Eree irom political Lnfluences on management. Selection of the 
Board and the C:iief Executive Director (CED) LS critical to thd Fund's 
effectiveness. The role of the CED must be one of promoter and facilLcacor, 
not a traditiona administrator of funds. Lt LS imperative that the selectron 
of the CED be free from political influences. 
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2.63 Anothur risk to AWSSP i3 that fund Elow to prolacto III.AY not ùcr 
timely wLth LmplLcdtLons for overall rund performance. 

2.64 Most SOS nsed strengthenlng In order to execute proJ2cts 

effectively. They may not be able to get experlencrd technical staff which 
may result in systems that are LnapproprLate and unaffordable to usèrs. It 
LS assumed that trainlng LnstLtutionr would be available or would emecga that 
cari strengthen SOs, but the Lnstitutional capacity of SOS may not develop 
quickly enough to be able to utilize RWSSP resources wLthin rts timè pzriod. 

2.65 The expected outputs of the development phase may not be reallzed 
as antlcipated. Water user commLttees (WUC) may not be representacLve or 
gender-sensLtLve, may not be able to collect adequate funds for O&M or source 
disputes may not be solved Ln tome. Agreements wrth WUC and colls~~~ons for 
O&M (after the first year up-front contrrbution) may be difficult to enforce 
which may reduce pro]ect effectiveness unless credible mechanism to enforce 
agreements are Ln place between the WUC, SO and the community. In addLtLon 
to relying on social pressure alone arrangement for some form of sanction may 
be needed to ensure user complLance. 

2.66 Regular and routine support to WUC and Lndividualusers beyond the 
post-implementation phase actlvlties may not be readLly available because some 
SOS would no longer be there and government extension personnel who were nec 
lnvolved Ln pro]ect lmplementation may not be wllling to provlde assLstance. 
Follow-up actLvLties of RWSSP would need to addressthe issue of communication 
channels for future technical support. 

2.67 If HSE programs are not carrLed out effectLvely the antrcrpated 
health beneflts and behavioral changes Ln hygiene practices would not be 
reallzed. Extra accenclon would need ~0 be glven to SOS to upgrade their 
technical capacLty to undertake HSE activities. 

2.68 SustaLnabLlLty of Lnvestments Ln rural water supply would be at 
a greater rlsk Lf there are inadequace LnstLtutLonal and funding arrangements 
for system operatlon and maintenance. These rlsks would be minimized by 
strict adherence to elLgLbLlLty criterra establlshed for SO and scheme 
seleccion, trainlng, and tlmely monLtorLng and evaluacLon. 
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III. THE RURAL HATER SUPPLY AND SANITATION FUM) 

1 \ 
A. Rationala for the Fund 

3.1 ' The ELghth Plan underscores the Lmportance of Lnstitutional change 
through decentralLzatLon of service dsllvery to local govarnmcnts ~nd tha 
private sector (sec chapter 1 para 1.5-L-7). Tha RWSS Fund wouL,l prov~da cl 

new rnstitutional framework to support HMG's commitment to facilitate 
decentralized planning and greater prLvate sector Lnvolvement Ln rural s2rvLce 
delivery. The RWSS Fund Act (Annex 1) forosees strong autonomy for the Fund 
Ln achieving lts ob]ectLves. The Fund would (a) provlde support to strengthen 
demand-based RWSS services, (b) strengthen SO capacity to serve as competent 
resources to beneflclary comrnunLtles, (c) ~nstiCutionalize parizLcipatory 
approaches to RWSS, and d) monitor and evaluate Lmplementation of RWSS 
prolects. 

3.2 The overall goal would be to enhance development of sustalnable 
and effectlvely-used RWSS services Ln Nepal on a larger scale. The Fund would 
be responsable for financing water supply and sanitation services through 
tlmely release of funds to SOS and SAS Ln partnershlp wLth user communLcLes 
in a flexible and fully accountable manner. 

B. Oblectives 

3.3 The prlmary objective of the Fund is: 

(a) to promote sustaLnabLlity, reliabillty and cost efiectLveness of 
RWSS services through communLty-based approaches; and 

(b) to provide necessary financlal, technlcal and LnsCLtuizlonal 
support to local comrnunity to rmplemenL their own RWSS schemes Ln 
partnership wlth SOS thac meet escablLshed elLgLbrlity criterra 
(see chapter IX). 

C. Functions 

3.4 The Fund as an intermediary and facilLtator of RWSSP would 
concentrata on developing actLvLtLes, provLdinq technLca1 and management 
assLstance includlng trainlng of SOS, disbursement of funds to SOS upon 
satisfactory evrdence of community Lnvolvement, and monltorlng and evaluation 
of prolects. SO capacLty building actLvLties and monitoring and evaluation 
of proleczs would be contracted to eligible Service Agencles (SAS). The Fund 
would have Lts own monLtorlng system to oversee SO and SA actLvLELes. The 
specific funccions of the Fund would be: 

(a) to lnform and clarlfy RWSSP ob]ectives to potential SOS and local 
communities either through umbrella organizatlons or tkough 
other channels. This function would be contractad to approprlacs 
SAS; 

(5) to enhance commun~:y awareness and arrange tachnicsl and 
management assistance LncludLng trainlng services to SOS, and 
facllitate parrnership arrangements between SAS and SOS. The 
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3.5 

primary ob]ectLve of the t:- ~!r~nq would be to improve SO capacLty 
to LnIpLen~cr~L CouununLty-bd J .: CUL-d 1 wctter supply crnd J~IILC~CLOLI 
prolects. These actLvlties would also be contracted; 

to assess and Select SOS and schemes on the basls of transparent 
ellgibility criteria (chapter IX); 

to enter Lnto agreement wlth SO2 LX tha davt:lopmdnt ph.rLti, ~nci a 
trLpartLte agreement between the water user committee (WUC), Fund 
and SO for Lmplementatlon and post-LmplementatLon phases. Thz 
agreement would defIne relatlonshLps between stakeholdsrs and 
establlsh direct communLcatLons between the Fund and the SOS; 

to develop transparent procedures for the flow of funds and 
disbursement to SOS and Shs; 

to develop appropriate procedures for monitoring and evaluatlon 
and performance LndLcators for the Fund (Annex 21). 
Participatory evaluatLon methods would be emphaslzed. MonLtoring 
and evaluatlon of sub-prolects would be contracted to Shs. 
Regular monLtorLng and reporting as well as Lmpact evaluation 
would be undertaken. The Fund would also send lts own staff to 
prolect areas to spot-check the actlvities of SOS and SAS; 

to strengthen SO capacity to engage Ln RWSS actrvity; 

to carry ouc periodic research and development studles on CO~L~S 

relatLng to rural water supply and sanltatlon sector through SAS; 

to a'cqulre fLnancLa1, tec'inical and material assLstance from 
national and Internatic -' organ~zations, bilateral and 
multilateral donors for R!.JS~; and 

to advlse HHG Ln formulation, executLon and coordination of a 
national pol~cy on rural water supply and sanLtation. 

D. Legal Framework 

The draft Act for the RWSS Pund (Anne% 1) defLnes the ob]ectLves, 
organizational structure and operatlng procedures of the Fund. As an 
àutonomous statutory authority Lt would 'bave LCS own operationai procedures. 
It would be In a positLon to enter into contract with any party Lncluding HHG. 
In order to addreas the Lnstitutional issues raised earller the draft RWSS 
Fund Act would contaLn prov, ;L ons which ~~11 enable the Fund to: 

(a) preserve Lts functional autonomy by reduclng politLca1 Lnfluence 
LIl Lts management; 

(b) pay competLtLve salarLes and recruLt qualifled professiona staff 
to enhance effLcLency; 

(C) have rts own flnanclal procedures for tlmely release of iunds to 
local communl tics and SOS; 

(d) enter lnto contract wlth SOS selected according to established 
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eligibllrty cr1tur La (chapter IX) for Lluplsmlant.lt LOI-I or' 

community-bared RWSS prolects; and 

te) adopt and ensure procurement procedures that are flexible and 
\ efflclent to execute rural water supply and sanitation services. 

3.6 The draft Act would be presented to Parllamont in tha wLntc3r 
session (February, 1994). Assuming Parliamentary approval and ratLiLcacLon 
by HLS Ma]esty the Kong, the Fund would be established by July 1994. 

E. Relationship of the Fund with Government Agencies 

3.7 The basic pol~cy guidelines for the Fund's relationship with 
government aqencies would be through Lts mandate and ob3ectLves as specified 
in the RWSS Act. The Fund would assLst government agencies to redefine thelr 
roles as facilitators Ln support of communlty-based, demand-drLven approaches. 
The ability of the Fund, as a separate legal entlty, to selectrvely develop 
relatLonshLps as needed to enhance Proyect performance would enable Lt to 
catalyse a number of collaborative LnstLtutLonal arrangements. Potential 
collaboratLng agencies Lnclude the Mlnlstry of HousLng and Physlcal Planning 
(MHPP) t MLnistry of Health (MOH), Mlnlstry of EducatLon and Culture (MOEC), 
Ministry of Local Development (MLD), Department of Water Supply and Sewerage 
(DWSS) and local government bodies. 

1. Fund's Relatzonship wrth HH?P 

3.8 The Fund's relatlonship with MHPP would focus on developLnq a 
favorable pol~cy framework for lmplementing communlty-based RWSS ServLces. 
MHPP would neip the Lund by lnciuding pol~cy provisrons whLch encourage iocai 
self-provrsion, private sector Lnvolvement Lncluding NGOs, and Lnvolvemant or‘ 
decentrallzed local bodies Ln RWSSP. MHPP rn cooperation with thz Fund, could 
a9sLs.t Lndeveloplng overallmonLtorlng systems and human rasource development 
LnitlatLves which strengthen RWSSP as well as other RWSS efforts, and help 
redefine central government role as a facLlLtator. 

2. Fund's Relationship with MOH 

3.9 The Fund may collaborate wlth the Public Health DLvLsion/MOH to 
develop training materLals for hyglene and sanitation education. At the 
DLstrLct Public Health Office (DPHO) level village health workers (VHWs) and 
commun~ty hea?tE -Jo ?ur.tcerS ( CHVs ) cari be ut-LLzed and strengthened by OWSSP 
partner SOS. 

3. Fund's Rrlationship 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 facilLtators could also be engaged where NGO facLlLtators may not be 
available. 

4. Fund's Relationship with DWSS 

3.11 The Fund's relatLonsh:p wlth DWSS would focus on making use of 
available resources fortechnical backstopplnq to SOS onthe latter's request. 
DWSS could Lntroduce a policy of facilitatinq DWSO staff to provide necessary 

III-3 



technical support to SOS and local communitLes for implementation repalr and 
InPLlltonanco UP LIchCmuu 011 C~~I~L UI:. 

5. Fund's Ralatiooship with DDCs 

3.12 The Fund would have a direct relatlonshLp with DLstrLct 
Development Committees (DDCs) as potentiel Lnformants and resources on request 
of SOS dt the dLstrict level. In some c-l. :s, they may slso serve .IS SA; or 
refer VLLlaqe Development Committees (V~<S) who cari serve Ln thJt rola. Sinca 
DDCY are qiven the role of a coordLnator ter dLstrLct dav~lopm~rit dcKIvltl3s 
they have a posLt.Lve rcle to play. DDCs would be Lnrormed about schèmès b2Lng 
Lmplemented by SOS. The DDC cari Lnclude SO Lmplemented schemes Ln Ehe 
dLstrLct plan to enable Lt tco recelve technical support from the DLstrLct 
Water Supply Offl.ces (DWSOs). It may also facilitace resolution of conf1Lcts 
regarding use and dLstrLbutLon of waizer resources at the community Level. 

6. Fund's Relationship with VDCs 

3.13 VDCs have only been recently elected. VDCs cari play the role of 
an ombudsman. They need to gain experience before they are technically able 
CO carry out the1.r mandates. Personnel management are often poor and staff 
Lncentives are ggnerally la&- .ig. VDCs have minimal resources with which to 
carry out RWSS <ictlvLtLes. In this context VDCs could carry out ~~Lors 
prolects with technLca1 assistance from SO/SAs. VDCs cari also help co resolve 
water source disputes through mediatlon. 

F. Fund's Relationship with Nongovernmental Organizations 

3.14 TheFund's relat~onsh~pw~thnongovernmentaLorgan~zatLons (NGOs), 
and other ~O/SAS, would be governed by the RWSS Act, rules, sub-rules and 
contsactualagreements. Relatons with NGOs would be contractual and bLndLng, 
and funding ~~11 be provlded on a staged payment basis (Annex 4). 

3.15 The Fund's relatronship wLth SAS would primarily be contracxual. 
The Fund would contract SAS for promotx?al actLvLtLes, training of potentLa1 
SOS, site appraisal, monLtoring and 2 waluatlon, research and developmenc, 
auditLng of the Fund's account and prc- .;n of goods and services. 

3.10 The Fknd would have dLrect relationships with parcLcipacLnq 
communities through their water user committees (WUCS). A trlparcite 
agreamant batwesn th2 Fund, SO and WUC and transparent agreemencs between tha 
SO and WUC would df(fLne the i‘ ,LatLonship between communities, Fund and the SO. 
TO ensure financial transparency SOs would be required to maintain books of 
account, submit fLnancLa1 statements, make perlodlc reports and have the 
dccounts audited. Through such -agreerrients between the Fund, 30 and WUC, 
communlt~es would ]jldy a leading role Ln planning, Lmplemenrlng and operaclon 
and maintenance of: RWSS schemes. 

:. OrganizaLion 

1. Board 

3.17 The Fund would be governed by a management Board constLcured by 
HMG/Nepal. The composLtLon of the Board, as defined Ln the RWSS Fund ACE 
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(Annax 1) would ensure cross-sectoral representation and expettLse to carry 
out itu !!unctLonu uLtuctLvuly. 

3.18 The Board would consist of seven members of whrch at least one 
wrll be a woman. Four members, one each from MOF, MHPP, MLD and NPC would 
represent the government and the remalning three would represent the prrvate 
sector LncludLng nongovernmental OrganLzatLons. Board mambars would meec 
qualLficatlons defined Ln the RWSS Fund Act (Annsx 1). Bodrd membacg croc cliti 
prLvate~ sector would Lnclude at least one member wlch expertise Ln the 
followrng areas: partlcipatory approaches to development, hygiene and 
sanitation education, and rural water supply and sanLtatLon engLneerLng. The 
chaLrperson of the Board would be elected by Board members. The Eloard would 
be accountable to HMG and could be dissolved by HMG at any time Lt fails to 
carry out Lts mandate as defined Ln the RWSS Act, rules and sub-rules. 

3.19 The Board's functions would be related to policy maklng and LS 
prohibLted by the RWSS Fund Act from becoming Lnvolved Ln day to day 
operatrons of the Fund. The Board would be responsable for overall Fund 
policy and monitorlng Lts lmplementation. Al1 necessary powers of approvlng 
the budget, program and plans of the Fund and approvrng SO elLgLbLlLty and 
sub-prolects have been conferred to the Board. The Act would enable the Board 
to delegate authorrty to form sub-commlttees for any specrflc task. The 
specific powers and functions of the Board would be to: 

(a) 

(b) 

(cl 

(dl 

(2) 

(f) 

(g) 

(h) 

(il 

Cj) 

(k) 

formulate, approve and monitor pol~cy decLslons on any matter 
cûncerzlng admia;scratLcn of the Fund; 

monitor the present and approve the future program of the Fund; 

review and approve annual budget of che Eund; 

appoint an lndependent auditor to carry out annual PLnancLal 
audit of the Fund; 

appoint an lndependent consultancy flrm to undertake technical 
audit of Fund operatlons; 

make necessary recommendations to HLS Malesty's Governmenc for 
the rules to be promulgated under the RWSS Fund ACE; 

establish sub-rules for Fund operations; 

approve operation plan of the Fund; 

approve eligibLlLty criteria fOK 3election of support 
0rganlzdtLons; 

approve funding of sub-prolects; and 

appoLnt and dismiss the Chiaf Executive Director. 

2. Secretariat 

3.20 The secretarlat would LnLtLally be composed of a small cadre of 
7 competent professional staff and 11 supporr staff. Al1 staff would be 
recruited on contract through open compecLtion. The executive staff would 
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consist of the Chief Executive Director (CED), financLa1 dnalyst, rural 
socLologLst or dnthropologLst, RWSS engineer, M&E spacialisc, procuremenc 
specialist and training specialist. In addition a long term Technical AdvLsor 
(TA) would be recruited for a 3 year period to assLst the CED Ln managLng che 
Fund's program. The 11 support staff would conslst of 1 office manager, 2 
secretarLes, 1 sub-accountant, 3 drlverr, 2 runners and 2 watchmen. The 
Board's polLcLes would be executed by che secretarlat (sec OrganrzatLon 
Structure, Figure 3.1) whose rcspon$ ILIL !~ty would be to facilitata anci ens~~ce 

thac crll the Fund's ob]estLvis ~CG dcl~~dv~d. 

3.21 Chlsf Executlve DLiector . The secrecarrat would be haaded bu the 
Chief Executx Dlrector (CED) who would be appoLnted by ths Board for four 
years through open competzition. The CED would not hold any politlcal party 
office. Key qualifications of the CED requrres that she/he be a graduace 
degree holder in social scrences or management or engLneerLng wLeh forma1 
training in management and/or socLa sciences (see RWSS Fund Act, Annex 1). 
The CED would be the ex-offLcLo secrc-rccy of the Board and LS the key link 
between pol~cy makrng and executLon. l'he CED would have full auconomy to 
manage its personnel. She/he 1s accountable to the Board for overall 
performance of the Fund. HLs/her specific tasks are to: 

(a) carry out day-tg-day admLnLstratlon of the Fund; 

(b) Lmplement the pol~cy decrsions of the Board; 

(Cl Keccmmend sïzaff appointment and dismlssal to the Board; 

(dl make 10" allocations for employees and evaluate their 
performance; 

(e) provide Lncentives and tak? disciplinary actions againsc 
êmployees; 

(f) cha1.c the Technical Appraisal Committee that would Select and 
send for Board approval the SO/SAs and sub-prolect proposais that 
meet established elLgLbLlLty crlteria. 

3.22 Technical AdvLsor . A long term technical advrsor would be 
recruited for a 3 year pe riod (with expertise and experience Ln a11 software, 
technlcal and management aspects of the Fund's work) and several monchs of 
short term technical assistance would be made available to a5sLst che CED Ln 
managing the Fund's work psogram. The Technical Advisor (TA) would help the 
Fund Ln Lns~L~u~L13nal development, projcct management, fLnanclai management, 
strangthening M&E and engineering drgLgn. The TA would br dLrectly 
responsable to th& CED. The overall responslbLlLties of the TA are described 
Ln the drar't TOR (Annex 23). . 

3.23 Executive Staff. The exticutLve staff would head the 4 unLts 
wLthin the secretarLat and would be responsable for their respective lobs. 
For detail lob descrLptions (See Annex 3: schedule D). The four unLrs are: 

(a) Aciministrarion and Finance iinic; 

(b) Program Development Unit; 
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(Cl Technical Appralsal Unit; and 

(dl MonLtorrng and EvaluatLon UnLt. 

In addLtion there would be a Trainlnq Offlcer wlthin the Proqram Development 
Unit and a Procurement Officer wlthin the AdmLnlstration and Finance Unit. 

3.24 AdminLstratLon ane -Lnance Unit. This unLt would ba staffed with 
a Fmancial Analyst and a Pr.. irement Officar. The unit would be rssponsible 
for program budgetinq, accoünting, disbursement of funds CO SOS and SAS, 
arrangement for IIaqLstLcal support, updatlng personnel records and performinq 
ocher adminLstrat.Lve work. This unit would procure contracts for nscessary 
qoods and services for the Fund and LS also responsable for rnaincaininq 
standards and norms of KnLt prlces for a11 goods and servLces. The 
Procurement OffLcer would work within the AdmLnLstracLon and FLnance UnLt and 
would also coordlnate wlth other units regardinq contract services. 

3.25 Proqram DeveloFment Unit. ThLs unit would be staffed with a Rural _- 
SocloloqLst/Development AnthropologLst and a training offices. This unLc 
would be prlmarlly responsable for providlng guidelines and specLfications for 
software components to be undertaken during sub-prolect cycle, preliminary 
appralsal of software activities proposed by SOS, processing of sub-prolects 
on the basis of eligibllity crrterla, anc! assessinq technical capabllities of 
SOS to undertake proposed software ac+ :T':tLes. Thls unit would also make 
trainrnq needs a:ssessment, appraise ~.,:2nclal SAS for tralnLnq and other 
ServLces. 

3.26 Technical Appraisal Unit. This unit would be scaffed with a 
Sanitary Engineer wlth adequate experlence Ln community-based approaches. It 
would be responsible for pro\-*ding technLcalguidelLnes and specLfLcatLons for 
hardware components of schemes (see chapter IV for details), prelLmlnary 
appraisal of hardware components and assessment of SO technical capability. 
Technical appraisal of schemes would normally be contracted to SAS. 

3.27 Monitorinq and Evaluation Unit. This unit would be staffed with 
a M&E Specialist. It would be responsable for developlng M&E Lndicators, 
developinq lndlcators for Lmpact assessment of the Pro]ect and maincaininq 
adequate data base for evalu-cinq Fund performtince. MonltorLng and evaluation 
of sub-prolects would norma.:~ be contracted to SAs. In some cases the unit 
would also monitor schemes. 

3.28 Support Staff. There wouid be 11 support staff Lncludinq 
LoqLstLcal support. Tha CED would supervLse a11 support staff dncl provlde 
their lob descriptions. 

H. Cost of RWSS Fund -- 

3.29 The total cost of the RWSS Fund would be US$ 4557.48 thousand of 
whrch capital cost would be US$ 402.78 chousand, recurrent costs would be USS 
2185.19 thousand I;Annex Table 2) and LnstitutLonai developmenc COS~ would be 
US.$ 1969.51 thousand (Annex Table 6). 

1. Capital cosxs (US$ 402.78 thous-!..l -- 

3.30 CapLtal CJS~ of the Fund Lncludes vehlcles, computer and ocher 
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equipments, furniture & fixtures and other assets (Table 3.1). Capital assets 
would be financed by IDA credit as foreign cost componant. Capital assrts 
would be replaced in the fourth year. The vehicles would be us& to p~ck up 

Fund staff and used during field trips. Al1 vehicles would stay in the Fund 
office compound. Detail cost breakdowns of capital assets LS provided in 
Annex Table 6. 

Table 3.1: Capital Cost of the RWSS Fund 

-------------------------------------------------------------- 
units US5 ' 000 US$ ' 000 

Capital cost 402.78 

Vehicles 231.84 
Long 4WD 2 145.15 
Short 4WD 2 40.95 
Sedan Car 2 37.50 
Motor cycle 4 8.24 

Computers & Other Equlpments 
200 MB 
Computer Software 
Net Worklng Board 
UPS 
Laser printer 
DOT Matrix Printer 
I'lotter 
Photocopy Machine 
Generator 
AudLo Visual Eqp. 
Fax Machine 

14 65.30 
2 3.81 

14 15.40 
14 3.63 

2 6.27 
14 6.27 
2 5.23 
2 8.82 
2 13.29 
1 8.88 
2 4.12 

Furniture and flxtures 
Desks 
Chairs 
Sofa sets 
Filin¶ cabinets 

Other assetc: 
8~cycLe 

Electrlc fans 
Kerosene heaters 
Calculators 
Emergency lights 

141.03 

8.33 
2.66 
2.22 
0.87 
2.78 

21.58 
0.31 

.1.03 
0.30 
0.23 
0.12 

Asset purcnase provision 19.59 
--------------------------------------------------------- 
Source: Consultant's Estimate. 

2. Recurrent Costs (US$ 2185.19 thousand). 

3.31 Recurrentcost lncludes staff salaries, travel allowances, office 
operating expenses, repairs and maintenance, miscellaneous expenses, pre- 
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development site appraisal, water quality terting and monLtorLng and 
supervLsLon (Table 3.2). Ths Fund would recruit a imall cadre of experrenced 
and highly motlvated professionals. Salaries of Fund staff uould reflact crua 

staff costs and would commensurate w~r_i? qualLfLcatLon and experience. The 
proposed salary scdle reflects the sa? ; structure of the prlvate sector. 
Overstafflng and an unattractLve salary structure LS a malor problsm of 
government agencles laadrng to Lnefflciency, mLsmanagement and corrupcron. 
OptLmum staffing, qood salary Lncsntives, clear lob descriptions. eEfectLve 
monitorrng, and a reward system bas& on performance are key ~ciâuàs In 
effectLve service delivery. 

3.32 For immediate Fund establishment acquisition of land and 
constructLon of office building would not be feasible. An offlcs space would 
be rented and would bs furnlshed and equippsd accordLng to Lts nseds. 

Table 3.2: Recurrent Cost of the RWSS Fund - 
-------------------------------------------------------------- 

US$ '000 US$ '000 

Recurrent costs 

Staff salaries 
Executive Staffs(S) 
Support staff (6) 
LogLStlC SllpE)Ort staff (7) 

Travel Allowance 
DaLly allowance 
Travei ailowance 

Office OperatLng Expenses 
Office rent 
Water & electrLcity 
Insurances 
PrLntLng and stationary 
Telex, fax & telephone 
Legal expenses 
Fuel expenses 
Board m&!tLnq costs 
Postage 
Sank cYa;qcï 

RepaLr & mainten&nce 
Computer 
VehLcle 
Other assets 

2185.19 

603.38 
369.19 
213.88 

20.31 

24.68 
4.21 

94.01 
1 ;3 

1.70 
38.78 
78.73 

4.70 
62.54 
54.06 

4.70 
4.70 

28.89 

364.55 

51.44 
10.31 
23.50 
17.63 

Niscellaneous Expenses 58.76 
Pre-development :!lte Appraisal 179.92 
Water Quality Test 37 .lO 

MonitorLng L; Supervlslon of Sub-prolects 811.15 
-----_----___--~___------------------------------------------- 

Source: Consultant*s Estimate. 
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3.33 SLte appra~ral of schemeo to ver~fy source adaquacy, hL;L<]ll 

standards and water qualitytesting etc. would be contractrd to qualitied SAS. 
Similarly process monitoring and super*fision would be contracted to qualifred 
research frrms. A detail breakdown of total recurrent COS~ is prov~ded Ln 
Annex Table 6. 

3. Institutional Development ($1969.51 thousand). 

3.34 Institutional development cost would include: (a) promotional 
activities of the Fund, training oi Fund staif cind Uoard mambers, and E!&L: 
actrvrties of the Fund; (b) trainlnc; Of SOs/SAs staff; and (c) mdtcZci.ll5 

adaptation and development (Table 3.3). A detail breakdown of institutiona 
development cost of the Fund LS provided ln Annex Table 0. 

3.35 Fund promotional activities such as publicity and disseminacion 
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 information, education and communication (IEC) 
materrals would be contracted to firms involved in social marketing. 
Similarly monitoring and evaluation and impact evaluation of the Prolect 
including evaluation of Fund performance would be contractedto qualified SAS. 

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

3.38 Servrces of training institutions/consultants would be solicrted 
for training and orientation of SOS. Training support for SOS would include 
M&E training, financial management training, technical training, CC training, 
HF training and M&E follow up train-ng (Annex Tables 72-26). 

1. Operatlng Procedures 

3.39 Operating procedures would guide day to day functions of the Fund. 
Its autonomy and flexlbility would be ensured by giving it the power to make 
its own administrative, financial and technlcal procedures through rules and 
sub-rules. 

1. Administrative 

3.40 Administrative procedures would deal with decisron-making 
processes, delegation of authority, administrative matters and 
ptirsonnal poLicl~1~; of the Fund. 'I'tle b.lsic administracLve procedure for the 
Fund would consLst of’: (a) making pol~cy decLsions by the Board; and 
(b) execution of pol~cy decisions by CED in CO-ordination wich other executive 
staff. 
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Table 3.3: Institutiona l?e:vulopment Cost of tha RWSS Fund _._- 

--------------_----------------------------------------------- 

US$ ‘000 USS ‘000 

InstitutLonal Cevelopment Cost 1969.51 

Promotion, tralning and M&E lOti7.11 

TraLnLng for Fund staff 211.69 
MLE 100.00 
Impact Evaluation 225.45 
Technical assistance 563.76 
Ind. Audit;& Evaluation 502.73 
Publlcrty 66 Information 63.28 

SO/SAs training 

SOS orientation 
Annual SOS & Fund 
exchanqe program 
M&E trainlng 
Management Idev. trainlng 
Flnancral mqt. training 
TechnLcal training on 
survey deslgn 
Technical tr-aining on 
conscructLon & supervlslon 
CFs training' 
i-Ils training 
M&E follow up trainin: 

262.90 

40.96 

9.26 
9.96 
4.90 
5.62 

33.33 

16.67 
56.72 
74.31, 
10.55 

Materials adaptation and development 39.50 
-----------------_-_------------------------------------------ 
Source : Consultant's Estlmate. 

3.41 Pol~cy level decisions are taken by the Boasd while a11 

operational decLsi)ons would be made by thc CED and the execuclve staff. 
PoLicy decisions of tha Bodrd would bc taken in concurrence by at Least four 
members. A Board member would not sLt or vote Ln a Board meeting Lf Lt LS 
diocusi:ng an ;sjue directly concerning hLm/her OK an oryanrzotion Ln vhlsn 
sha/ha 1s a stakeholder as a member or as an ernployee. This pol~cy would 
avoid any conflict of interest. 

3.42 Execution of pol~cy decAL,- L_ would be carried out by the CED. 
Each staff would have clear responsibLlitles and well defined lob descrLptLons 
dt che beglnninq of e;rch t~scaL year (Annex 3: schedule D). The CED ~ould be 
the Link between pol~cy and executlon Ln accordance wlth the RWSS Lund Act, 
rules and sub-rules. She/he would recommend to the Board the appoincment and 
dismLssa? of executkve staff and take d;sciplinary actLon aqainst any employse 
for Lncompetence, negligence or mlsapproprlation of funds. Each unLc wichLn 
the Fund secretarlat would be accountablc Eoc LIS responsibilltiss. Staff 
performance would be monitored regularl; and rewarded through an approprLate 
Ancentlve system. Regular staff Lueetings would be held to review programs and 
progress to ensure coordLnati< ind staff Lnput Ln ~11 operatlonal decisrons. 
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7 . . Financial 
I 

3.43 The Ministry of Finance (MOF) would negotlate with bilateral and 
multllateral donors for securing financial resources for the/RWSS Fund under 
favorableterms. The Fundwould be independent of government budgecary system 
and would have lts own financial procedures for fund release as defined in the 
RWSS Fund Act (Annex 1). Potential sources of funds to the Fund include HMG, 
bilateral and multilateral donors (Annex 1). For the iirst faw yaars ma]or 
sources of funds would be IDA credit and other bilateral grants. In the 
course of time the Fund wrth the support of MOF would dhannel HMG and 
multilateral donor funds. For the present MOF would facilitace and authorize 
the flow of IDA credit in the form of block grants through a'special account 
in Nepal Rastra Bank (Figure 3.2). Eligibility crlterla established by the 
RWSS Fund would be applied to Select a11 prolects and would follow the 
proposed disbursement schedule irrespective of the source of funds. 

3.44 Sequencing of fund flow from IDA to local coinmunities would 
consist of the following steps: I 

(a) 

(b) 

(Cl 

(dl 

te) 

(f) 

There would be a credit agteement between MGF and IDA for 
disbursement of funds to the RWSS Fund. Disbursemenc of funds to 
SOS undertaking sub-prolects ln partnershyp with local 
communities would be made on the basis of ellgibL1Lty criterra 
definêd Ln the sub-tules of the Act; _ I 

I 
There wculd be a project agreement between the Fu'nd and IDA. The 
agreementwould define IDA obligations to transfer funds directly 
to the Fund special account in Nepal Rastra Bank. The Fund 
would submit wrthdrawal applications to IDA with suppcrting 
documents and annual accounts audited ny Ian inaependent 
commercial auditor; I 

There would be a subsidiary grant agreement between MOF and the 
Fund (Annex 26). It would include MOF obligatijn to iacilitac? 
the flow of IDA credit as annual block grants based on prolected 
expenditure shown in the annual plan of the Fund. Through this 
agreement MOF would oblige the Fund to disburse' funds for RWSS 
sub-prolects as defined in the RWSS Fund Act,:rulds and sub- 
rules. The Fund would be exempt from HMG financial procedures 
(Annex 26); , 

IDA credit which the Cund would r eco:ve throuçh a; special account 
each year ~~11 be refLected in the annual budget of HMG and 
presented to Parliament. MOF would review and approve annual 
work programs and budget::; of the Fund. Once the Fund's budget LS 

approved MOF would make yoarly buagetary allocations to the Fund 
and release Lt as block grants. 

I 
I 

The first installment of IDA funds would be transfered to a 
special account of the Fund upon Prolect agreement between IDA 
and the Fund. Subsequent Installaents ,would SS made on 
submission of wrthdrawal application with supporting documents; 
and I 

I 
Transfer of funds from a special account to SOS and/or SA account 
would be made upon approval of sub-prolects by tye Board. The SO 
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would report regularly to tha WUC about the financial stacus anii 
expenditures incurred. This requirement would be mentioned Ln 
project agreements. 

Figure 3.2: Fund flou chart 

* Revlew and approve annual budgets 
prepared by the Fund and present 
Lt to Parliament. 

* Reflect as block; grants to 
Fund in the annual budget 

the 

Transfer of funds 

Release of funds 

Payment to SAS, SOS, 
and suppliers to the Cund 

3.45 Special Account. A special account of the Fund with -initial 
balance of USS 0.5, million would be opened as advance for four months to 
expedite disburseme:nts to meet Fund establLsnment costs. IDA would replenish 
raquired iunds an$ t ime upon subrnLssLon of sCaT,emenc expenditures with 
supporting documents. The annual audi. report of an independent commercial 
audit flrm would be an additiona >-"e~lirement for releasing funds in 
Subsequant year-;. l~i~bursement of EuII~'. LCJ SO end SAs would be guided by the 
Fund's annual disburspment plan approved by the Board. The special account 
would be lointly operd,& by the CED and one ocher executive staff auchorlzed 
by thu Boürd. 

3.46 Petty Cash Account. The Fund uould operate a small petty cash 
account for day-co-day expenses. Government contr1outLon towards pecty cash 
would LndLcate its commitment to RWSSP. A sum of Rs. 25000 (USS 500) would 
be malnrained and expenses incurred would be reimbursed on presentation Of 

satlsfactory supporting documents. 
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3.47 TO pruvunt dul..~ys in thti tL--lnJLcL- 01 rurIdzi 503 w3ulJ !Jr: .lLdVdllCdci 

part of its contractual agreement after acceptance and approval for funding. 
Subsquent funds would be released on installments upon timely submission of 
accounts, progress reports and on achiaving milestones spacified in the 
contract. The Fund would suspend disbursement of funds rf implementation os 
found to be unsatisfactory. TO minimire deljys in transfer of Eunds to SO:;, 
thu podtiLbiLity 01 O~~I~L~CJ Fund diccc>unt3 II, LMJloll.il ballk bra~\sl~tis woulJ bd 
investigated (if a number of SOS are clustered in one area). 

3.4B Financial accountability would be securad through: 

(a) financial and narrative progress reports lointly signed by SO and 
WUC and verified through site VLSLCS; 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 of expenses to the WUC ; and 

(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 independent commercial 
auditing firm in accordance wrth generally accepced 
principles of audit; 

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

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

3. Selection Procedures 

3.51 Technical Appraisal Committee. The Technical Appraisal Committee 
(TAC) would consist of the CED, TA and each of the four unit chrefs. The CED 
would chair TAC which would screen, Select and send for Board approval of SOS 
and sub-prolect proposa13 that meet establrshed eligibility C~LEC-~L~. The 
unit chiefs would function as protagonists for partlcular SOS and sub- 
prOJMCK3. 'The TAC would acqurre LnEormacLon from pocential SOS on their 
twchnical dncl InJnagerial capabllity to undertake RWSS sub-pro]ects throuqh SO 
Assessmant FOL-~ (Annex 7). The TAC would assess SO track record by vrsiting 
previous SO pro]ect sites to confirm SO capacityto undertake RWSS activitles. 
Seldccad SOS would be required to attend SO orientation workshop before they 
proceed to undertake pre-feasibillty studies (Annex 27). SOS then would 
submit proposals for development pnase activrties. TAC would review the 
proposa1 and undertake site appraisals to veriiy felt need, community 
willingnessto participate and contrrbute, and source adequacy and reliability 
(see chapter IX for àetails oneligibility criterra) berore selscting pro]ects 
for development phase grants. The CED would submit sub-prolects for Board 
approval. 

3.52 Similarly TAC would revrew and sppraise proposais iOK 

implementation and post-Lmplementation phases according to selaction criceria 
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(chapter IX). The TAC would undertake site appralsals of schamrs (at leart 
1-3 schemes of teach sub-prolect) to confirm that Lt meets Fund crlterla. Each 
proragonist would keep a record of prolect progress and ensure activitles Ln 
the development, Lmplementation ana post-Lmplementation phases are 
accomplLshed accordrng to agreed contr ~+~~a1 terms of reference. 

J. Iridicators of Fund Performance 

3.53 The Fund is designed to act as a promoter and facilrtator of 
community-based RWSS activities. The Fund would set up a mechanism to monitor 
and evaluate its performance to Incorporate lessons learnt. Fund's H&E 
speciallst asslsted by technical advlsor would be responsable for a11 ‘I&E 
sequirements. 

3.53 A framework forperformancemonitoring and evaluation forthe Fund 
has been developed (Annex 21). Indicators for monitoring and evaluation of 
Fund performance, process and performance monLtoring, and Lmpact evaluacion 
Lndicators developed by JA'*"r\S (Annex 21) are belng tested and refined 
regularly. 
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IV. WATER SUPPLY ANII SANITATION SERVICES 

4.1 RWSS sub-prolects that meet established ellgrbility criteria (see 
chapter IX) would be implemented in the rural conunun~tias of Nepal by Support 
Organisations (SOS) in partnership with beneficiary communities. To ensure 
economies of scale, financing of a singls scheme would be avoided. A slustèr 
of 3-6 schemes LS defined as a sub-prolect. 

A. Sub-prolect Components 

4.2 Support Organisations withtechnicalsupport from Service Agencies 
(SAS) would be responsable for three integrated components of thc RWSS sub- 
prolsct. These Lnclude: 

(1) communlty organization/mobrlization; 

(2) water supply and sanitatlon services; and 

(1) hygiene and sanitation education. 

4.3 An additional theme that would be integrated throughout the 
pro]ect 1.9 the role of women. 

1. Communlty Organlzat~on/Moblllzatlon 

4.4 Oblectives. The oblectivesof community organization/mobillzation 
in water supply and sanitation are to 

(a) assist the beneficiary corrununity to form a representative water 
user committee (WUC) capable of managing and sustdLning itd water 
supply and sanitation services; 

(b) promote optimum communlty rnvolvement in a11 phases of pro~ect 
cycle, through social processes that are inclusive of women and 
disadvantaged members; and 

(Cl enable the conununlty to Select design and service level options 
that it would support and maintain at a cost it cari afford. 

4.5 Promotiny Community Participation. A large proportion of 
government sponsored WUC tend to be unrepresentative of the community. Over 
50% of WUC chairparson have used drinking water prolects to strengthen their 
influencu Ln thu communitier (Annex 6). In such cases beneficidries have 
merely been involved in the physical work of implementing a water supply 
project. Water user commlttee formed with more intensive interaction with 
the community are more representative and allow greater participation of 
women. 

4.6 Field experience demonstrates that it is essential to have a well 
organized community to promote community capacLcy iùr self-reLi3nc 
cooperatlon. This means responsibility for making and executing decisions 
must gradually shift into the hands of the organized community. Many NGOs in 
Nepal utilise nonformal education (NFE) as an antry point for buildiinq 
community awareness and as a base for mobiliz1ng women for development 
activities (Annex 10). The evaluative materrals on the impacts of female 
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literacy on devalopment inLtlative3 indicater that the mo3t vLsLbLe Lmpactr 
of NFE are in the areas of increased awdfeness of persona1 hygiene and 
increased self confidence, and abilsty to work in groups. 

4.7 RWSSP Support to Community OrganlzatLon/MobLlization. The 
benefLcLary communlty would be asuisted by the SO to form a representative WUC 
to manage and undertake a11 RWSS relatad activities (ses chaptar VI Table 
6.13-6.14). The SO would assist the WUC to organise the community to 
participate in communLty action planning (CAP) sessions to promote community 
partLcLpation and peer group 1earnLr-q. The SO would use the CAP tsols to 
enable users to 

(a) organise into qroup3 to colLtict~vc:Ly ,i.~:ieo~ tho~r YL~\IJ~ 11’11 .~r\d 
LlltuljTLltu IlctW LIILUL-IllALLO,, .lnci LIICLLL; 

(b) identify needs and to play optLma1 roles in declsion-making; 

(Cl build self-confidence to manage their water supply and sanitation 
servLces; 

(dl dlscern cause and effect relatLonshLp, make informed decisions 
and take responsibrlity for action; 

4.d Communitie3 with wedk organiLatLona1 capacity would be supported 
with a 6 month NI~E class a+ the rate of 25 participants per con-ununity to 
enhance communLty participa,-an. In the halls assuming comrnunlty SLZB CO be 
50 households thLs would mean 2 NFE classes per hi11 communlty. In the terai 
assuming communLty size to be 100 households the RWSSP would support 4 NFE 
classes per community. NFE classes would not be supported in the 
rmplementation and post-implementation phases. 

2. Water Supply and Sanitation Services 

4.9 Oblectives. The ob]ectives of water supply and sanitation 
services are to Lmprove the service level and brlng increased health and tome 
saving benefits to the users at a cost they cari afford and maintain. 

4.10 Water Supply Technoloqy. The choice of technology for rural water 
supply servLce3 depends on available water source(s). In the halls the 
choices available are the use of ex. ,jting spring points and streams and 
improve them on 3ite to get health b, -Lts, or CO bring them nearer the 
beneficlaries throuqh gravitirpiped sy 5-2111s to gai-n tome savlngs and Lncreased 
health benefits. 

4.11 In the tera thr choLcc of technology incLude3 point sources such 
as shallow tubewells, deep 1,' :LL; or dug wells fltted with handpump. Shùllow 
cubewells .~re 3uLtJble 11~ 757. of the terai. The remaining 25% of the teral 
LY coar3e grave1 or strewn with boulders. In these areas the water table LS 
verydeep hence, deep well drilling would be necessary. These are appropriate 
where the aquifer LS situated at a depth of more than 7.5 m. However the high 
COS~ of drilling and the shortage of tralned personnel to carry out tne work 
has smpeded the development of a technology suitablz in these areas. Dugwells 
are the option In these areas. 

4.12 Svstems SupportFil by RWSSP. 
prlorlty to a gravity ilow system 

The RWSSP in the halls would gL.Je 
with better water quality source such 
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as Springs and spring fed streams. A sprincj protectLon proqram to protecc 
existing sprrng supplies from contamination would be supported rn communities 
llvlng In the mountains where communltLes are too scattered to justify for 
provLsLon of pLped water systems. 

4.13 In the tera the RWSSP would support the construction of shallow 
tubewells fitted with handpumps. Where shallow tubewells are not isJsLble 
deepwell or dugwells fltted wLth handpumps would be supported. 

4.14 DesLqn Standards. Most ageniles ddopt UNICEFJMHPP (1392) des~qn 

standards wLth s ome ad]ustments. The service level stipulaces public 
standposts or handpumps to provide 45 lcd of water within 15 mLnutes (round 
trip) distance. The general practice LS to build water schemes for a de,Lqn 
period of 15 to 20 years. 

4.15 Service Level and Deslgn Standards for RWSSP. Deslgn standards 
for RWSSP would iollow guLdelines provlded Ln Annex 15-17. Studies show wacer 
cons.umptLon for household maintenance, persona1 hygiene and sanLtation to be 
25-30 lcd (AIIHP, 1992; HELVETAS 1990). Water for llvestock LS also hauled 
from the drLnkLng water source whlch LS not accounced for Ln 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 provrsion Eor 10% leakage, 10% wascage 
and provision for two butfaloes per household (60 lLters/day), in additLon to 
water demand for household maintenance, persona1 hyglene and sanitation. 

4.16 If the water source LS not adequate the mLnLmum acceptable would 
be 25 lcd to avoid tapping more distant sources with higher cost lmplrcations. 
In thls case no provlslon is made for domestlc anlmals. 

4.17 In the halls Lt takes 30-40 minutes per round trop for ietching 
water. In order to realLze the economlc beneflt of clrne saved watar supply 
would need to be brought wrthin 10-15 minutes round trip (see chapter VII). 
In the halls this would mean one tapstand within 150-350 meters. In the tera 
congestLon tome more than distance would be a factor to provLde Wells wLthln 
150-250 m radial distance. 

4.18 Tap flow rate of 0.15 lps would serve 10 households (present) at 
45 lcd (see Annex 15 for detalls). When a tap LS 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 LS acceptable. 
At a flow rate of 0.1 lps rt would take 2 1/2 minutes to flll a 15 lltet 
container which would still provlde servrces at 15 mlnuces round trip. Thls 
would mean one tapstand would serve at least 5 households (present) to avoLd 
over dssLqfi (sec chapter VII and Annex Table 78). 

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

4.20 Specificatlon of MaterLals for RWSSP. HLgh density polythene 
pipes are recommended for gravlty flow systems. G.I. pipes would be used only 
for river or gully crosslngs, connections wlth structures or valves and at the ' 
tapscands. Intakes, reservolr, collection, distribution and break pressure 
chambers, and tapstands would be constructed as stone masonry preferaoly wLth 
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cernent mortar and concrute. Turrocomunt ttichnoloqy for renorvoira cind other 
tank Construction whtira rearLbLe would be favorad. In shallow tubewells PVC 
pipes are recon-mended for caslng and G.I. pipes for top pipes. For deep 
tubewells G.I. PLpes would be used as top pipe and as caslng p~p2. 
SpecifLcatLon of materials and construcclon work are glven ln Annex 10 and 17 
respectlvely. 

4.21 Sanitation Technoloqy. Latrine technologies ar2 nec Weil 
developed in Nepal. The technology used Ln the halls are the sinqle ~LK 
latri,ne and the ventilated Lmprroved pLt (VTP) LatrLne. Thesti 13crLnds are 
eLther the direct pit or offset type. The walls are llned with scone or 
bamboo to prevent the walls pit from collapslnq. 

4.22 In the terai the sangle and the twln plu pour ilush lacrlne ar2 
used. Seasonal flooding assoclated wlrrh the monsoon and high wacer 12~21s 
cause the walls of the pit to collapz,:. TO prevent cavinq Ln concrete or 
brick linlnq LS necessary. The supersEr-c ture is of bamboo, wooden, masonry, 
or brick dependl.ng upon the availabLlLty of Local materials and communlty 
chorce. 

4.23 Pit latrines cari pollute shallow groundwater, but lf they are 
properly constructed they would not ncirmally pose any environmental hazards. 
The contencr of pLt latrines cari alto pcesent a health hazard hi they are 
emptlt-d before allowing suffLcLent tirne for Lt to compost. 

4.24 RWSSP Support to SanLïzation. The RWSSP would support two sub- 
components within the sanitation componenc. These Lnclude (a) fLnancing of 
2 demonstration 'plt latrines per scheme (hill), and twLn pLt pour ilush 
lacfines wLth 6 concret2 rings (teral); and (b) assistance for 1acrLne 
construction Ln the form 10; a sanltation fund for lendinq to communLty 
members. 

3. Hygiene ami Sanitation Education 

4.25 ObyeccLves. -- 'Ch2 oblectives of hyglene and sanLcatLon educacion 
are to 

(a) lmprove the health and quality of lrfe of the people by zeducLng 
the l.ncLdence of excreta and water relaced drseases; 

(b) change people's behavior regardinq persona1 hygiene and 
environmental sanltation; and 

(Cl lmprove the quality of the environment by paylng more accenrion 
to L.ltrines, 5illlaqe and 6113te water disposa1 Ln LndLiLdual 
households, schools and hcil;h centers. 

4.26 HSE In Water Supply Prolects. The pocentlal healch benefiïs of 
lmproved water suppl12s have notbeen reallzed wlth mere provi.sLon of Lmproved 
fac1lrties. Thés failure LS largely aEtribuced to the following iaczors: 

(a) warrer from the Lmproved system LS contamLnaced becween wacaz 
collection and Ingestion through unsanitary wacer handlinq anc 
srorage practices; 

I 
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(b) 

(Cl 

(d) 

te) 

(f) 

when systems breakdown wom2n Eraquantly revart ta sollsct~ng 
water from pollutad sourc2s rather than contributing to the cost 
of tepairs; 

old contaminated sources continue to be used for reasons of 
preference in terms of taste; 

waste water drsposal methods are not improved Leadlng to pondaçe 
which create an Ldeal place for disease vectors; 

water though made more accessible LS not efi2ccively used in 
persona1 hygiene; and 

the assumption that a recommendation by a health worker, 
accompani2d by an explanation LS enough to persuade peopla to 
modify their practices. 

Hygiene and sanitation activrtles that run independencly of the 
water supply prolect have been less effectLve in achieving behavioral changes 
and Lmproved hygisne conditions. Experience indicates thatmost people do not 
change long standing practices as a result of receivlng technical information 
whlch rndicates that it LS in Lts best rnterest to do SO. Most research 
Lndlcates that the primary motivation for constructlng a latrlne LS prrvacy, 
convenience and/or status. 

4.28 AWSSP Hygiene and Sanitation Education. In ail RWSSP schemes 
hygrene and sanitation education will complement water supplies. 1t Will 
precede the Lmplementation phase and continue through the post-implementation 
phase. HSE component would lnclude activlties and trainlng to support 
community members in particular women, school teachers and school children. 
In association with hygiene educatron a sanitatlon fund would be establlshed 
to meet the sanitation needs of the community (see para 4.24). 

4.29 The JGFFT has been developing participacory materials and ii2ld 
testing them for use Ln the RWSS Pro]ect. A kLt which LS adapted specifically 
to the CAP process has been adaptêd to the RWSS concept, containing sets of 
15 materials for involving villagers through self-Lnvestrgaclve tools and 
analytic activities. After field testing the materrals at JAKPAS sLtes over 
the next year, materials proving useful to the CAP process ~~11 be reprincsd 
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 domestic water. 
They are responsable for collecting and storlng water, and taking tare of 
wat2r sources and distribution points. It LS the women who decide which water 
point to use for drinking, bathing, laundry, and animal waterinq given its 
distance, water quallty, and accessibrlLty. Women are the first to notrce a 
decrease In water quantity and quallty as they are the most affscted by Lt, 
e.g. they need more time to coliect water or thelr chlldren are ~11 more 
often. Women more than men have a vested lnterest to maintain the system. 
Dependency on men for whom the repair mlght be 12s~ urgent cari be very 
frustrating for women. 
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4.31 Womon are tha prLmary caretJkcr3 of f.im~Ly hygLdn0 .lri,i ;.&nLt.itL3n 
pdrçlcularly of the Young, thrrefore Pocusing educatlonal actlvrties on them 
would be more effective to ;-:lieve RWSSP obleccives. 

4.32 Constralnts to Women's Participation. Women's participation Ln 
wacer supply and sanLtatLon actLvitLe5 ~5 LLmited by socle-culEura1 and 
economLc constraints. Malor constrainc to women's participation Ln water 
supply actLvLtLes are high demand on women's time for household and Earm 
activrties, their lack of education, status, and market opportunlcieS, and 
1imLted access to and control over resources (Annex 77). Women do not 522 Lt 

as an rssue chat they are not 1.2 the WUC as Long as they have adequata wacer 
supply nearby. bien on the otker hand, do not feel there 1s a need to Lnvolvq 
women in the WUC,although thay support the organisation of separate women’r 
groups for hecrlth and hyqltine activitLd>i. 

4.33 Women often cannot get the 1nformatLon they need to make Lnformed 
choices about the relative CO~~S of alternative design and service level 
because often there are only male techniclans, and male techniclans tend to 
focus on men as t.he -target group. 

4.34 Institutionalrzingthe Lnclusion of women in psolect planning and 
LmplementatLon has been dlfflcult, although one or two token women 
representatives on WUC 1s now the norm. Despote constraints women must be 
Lnvolved Ln rural water supply and sanitation prolects of Lt LS to accaLn any 
measure of SUCCeSs. In some cases chls means challenging women's cradicional 
roles Ln the conununity and trying to enzourage broader participation. 

4.35 Women's Involvement Ln Watel ->~~pply Prolects. Current practices 
bring womrn Gihe picture only after tapstand location have been decided 
upon. Thls practlce undermines the role of women Ln prolect planning and does 
llttle to enhance women's status Ln the eyes of the commun1ty. In the Women 
Involvement Program (WIP) of BELVETAS and UNICEF men and women are Lnvolvad 
rn the prolect on qs responsiz-lity sharing basis. Discussions wlch the àcaif 
of key LmplementLncb agencies rndicate that a selecclon of one third women for 
WUC LS more realistLc than one-half women (Annex 22). In hi11 communltLds 
where there LS llttle separation between rrhe domescic and public spheres or 
actLvLty women's role in declsLon-making is acceptable. In such CommunlcLes 
women are more llkely to play a major role In RWSS sub-prolects than Ln ch2 
terai where women's accLvLtles are 1Lmlted to the domestic spnere. 

4.36 The Ro:c of Wome ,n RWSSP. Tn2 role of women would be promoted - 
Ln RWSSP CO / 

(a) ensureithac the benefits of women's knowledge and capabLlitres 
are macle use of In prolect desLgn; 

(b) lmprovo women's decislon making role Ln activities chat direccly 
affect them; 

(Cl ensure that the design of water and sanication fac~l~cy selecced 
are acceptable ano sultanle for women; and 

Id) ensure optimal and hyglenic use of lmproved supplies. 

4.37 The lealY:ng role of women :n waEer collection and hygiene and 
sanitation would be reflectad Ln a11 <%fSS schemes by approprraEe choice of 
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women Ln the WUC. The Community FacLlLtator (CF) would ;LsSLst tha community 
deélna tha roleu and responsLbLlLtLe5 of WUC members to help tha communlcy 
choose the rlght candidates. At least one-third members of the 'WUC would be 
women (see para 4.35 and Annex 22). The support of the WUC LS essentlal to 
enhance women's partLclpation Ln prolect design. WLthout tnls support 

promoting women's participation would simply not be available. 

4.38 RWSSP Support Services to Woman. Tha RWSSP would tarqat NFE 
and HSE to women to ralse therr level of awareness, and Lncrease women's self- 
confidence and ablllcy to work Ln groups. In addition to tralning rn HSE the 
RWSSP would support 5 women from each scheme to vlslt other RWSS? slces whare 
similar prolects are belng undertaken. As a special technical support service 
to women the RWSSP would Lund a sic111 enhancement traLnLnq to help women 
develop addition;rl skills raquired to rzaliia tha beLlc!TLt~ 3f Illlpl ovd 

services. In a few selected communities a speciflc women program would be 
supported flrst on a 1Lmited scale before wLde scale Lmplementatlon. 

C. Sequencing of Interventions at the Community Level 

4.39 The RWSS prolect cycle would conslst of four phases: pre- 
development,development, implementation andpost-Lmplementatlon (Figures 4.1- 
4.3). At the community level each cycle would conslst of 12-18 workLng 
months. It LS assumed beneflclary communitles would be available 6 months a 
year for RWSS activitles because of high tome demand for agrlcultural work. 
Hence, each scheme would take 2-3 years. 

4.40 Promoting sustainabilLty requires an initial Lnvestment in tome 
and other resources. Taking sustaLnabLllty and effectrve use of water as a 
guldlng prLncLpLe meJnr recoqnLzing thac communicres are not unLtorm in cheir 
needs and capacLtles. The type of Lnpucs needed Ln any communlty would vary 
according to the communLty's development experience and culcural traditions. 

4.41 1t LS expecced that SO Lnput would be highast during the 
development phase. Responsrbllity for community organlzatlon/mobillzacLon 
would be shared with the WUC durlng Lmplementation and post-Lmplementacion 
phases. The SO's role would be phased down during the pose-implementation 
phase as the communLty assumes full responslbility for boch Lts wacer aupply 
scheme and Lts future development. 

1. Pre-development Phase (US $50.55 thousand) 

4.42 Support OrganLzations (SOS) that are prequallfLed by the Fund 
(see chapter IX and III for details) would aiter receivlng oriencacron on che 
RWSSP concept undertake prefeasiblllty studies. Support OrganizacLons (SOS) 
would be ancouraged to Ldentify schemes that are geographlcally clustered and 
that have the potentlal to meet the Fund criterla. Analysls of prafeasibilicy 
studies would be the basls for development phase flnanclng. 

4.43 output. Tangible outputs would be a completed prefsastbillty form 

(Annex 27) a proposa1 for developmen: phase, and a contractual agreemenc 
between the Fund and the SO for development phase financing. 

4.44 Prefeasibility. Support Organizacions (SOS) would use the 
preieasibLlity forms (Anr.ex 27) to assess the followrng: 

t 
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1. Net!4111 hr;~~*~;~“mr,,t . TII<1 :;Cl WIII, L,l Ill#ll.<J .lII cl”:IEI~:IIlldIIt ol L-C~ll”IlIIll Lt:) --- 
nreds and the Lave1 ot demand for Lmproved water supplées. It LS 

assurned that where need LS high, demand for water suppl~ss would 
be correspondingly high and would be reflectrd by community 
willingness to partlclpate and contribute. Need would be 

establlshed ~11 tL:ns of tome savings, water consumption and 
wLdcspread use of contaminated sources (sec chapter VII and IX, 
and Annex 27 for details). 

2. S0urc.k~ Nticl;lurtinItinl. 'The SO wlth JB~ ~~;tanc~ t ~-cm ttlc conununlty 
would LdentLfy a11 potent'*tl sources by type of source, and 
measure lts adequacy and re! .!JLlity. Poor source measurement 1s 
a manor problem Ln rurLal i.ct~ar suppl~zs. There ~ti ;1 rlaturJ1 

tendencyto over-estimate actual capacity leading to over design, 
lack of sufficLenc water at the tapstand and communicy vandalism. 
SLnce most Lntakes cannoc trap a11 water avallable at the source 
due 'to seepage through the SOL~ around the structure, che 
measured safe yLèld would be reduced by 10% to be on safe side 
(Annex 18). 

3. CommunLty Capacity. Informa1 group discussLons wlth the local 
people would enable the $0 to make a prellmlnary assessment of 
conununity capaclcy to undertake RWSS accLvltles. Assessmencs of 
socla coheslon, past experience Ln conununlty rnitratives, and 

‘~attitude towards women's rnvolvement would determine communicy 
capacLty to Or[, .:-ze (Table 4.1). The degree of conesiveness 
wrll Ibe greater LII corrununltLes comprrslng of a single ethnlc 
group, not dLvLded by caste. ProfLling exlsting cofnmunity 
capacity would assist the SO to determlne appropriate 1nPuts to 
Lmprove capacity. For Lnstance, past exPerLence Ln cooperatlve 
experlence would result Ln a greater degree of self-conELdence 
and a hLgher level of capaclty for whlch a dLfferenc sEarc?-ng 
poLnt would be appropriate. 

Table 3.1: Community Capacity to Organize 
----- ----- - -----.- -------------------- ----- ------------------- 

Type Community Characteristics 

Scrong 1. ho,mogenous cornmunity 
2. positive experrence Ln cooperative action 
3. flexible gender roles 1 rl relatLons 
4. ac$:Lve and reprasentat. Cl30 

5. Community willing to partlclpate 

Moderace 1. mixed ethnie community 
2. some success ln cooperative action 
3. hic?rarchical .Jcnder roles and relations 
4. non-representative CSO 
5. LLmlced willingness to participate 

Wsak A. very low level of 0rganLzation 
3 . poor record wLch past dévelopmenc :nitlatlves 
3. CBO absent or LnactLve 
4. lirrcle llkellhood of willingness to particlpate 

------___-_-_-______-------. _------__---------------------- 

Source. Consultant's Assss-:,-nt. 
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4.45 Pratosting of prefeasibility studios in the terai and thL' hi11 
with 2 SOs indicates that 1 suprrv~rory Ytari (software and hardware) are ablè 
to complete a prefeasibility study in 1-2 person days per tubewell scheme, and 
2-4 person days per gravrty flow scheme. 

4.46 Cost estimates includes travel and per diem rate at NRs. 500 for 
2 persons, and 10 % overhead. Cost par schems LS estimated at NRs. Iûli 
(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 'QY ob3eccives of the development phasr dire t3 Eorm a 
representative water user committee (WUC) I and to develop a proposa1 for 
implementation phase with SO assistance. The duration of the phase would be 
3-6 months. Training at the community level would be supporred to strengthen 
community ability to make informed choices. Each phase of prolect 
implementation would offer a series of integrated training exercises to 
increase community capacity to work effectively and develop their 
capabilities. A summary of the training program for beneficiary communities 
as it relates to the sub-pro]ect cycle LS presented in Table 4.2. 

4.48 OuKput. The output would be a CAP as a proposa1 for 
implementation and post-implementatron phases and a contractual agreement 
between thé wuc, the Fund and the SO for implementation and post- 
lmplementatlon phases. 

4.49 C.1P Sessions Eor Community OrqanizatLon/Mobilization. The CAP 
process looks at the technical, health and organizational issues and LS a 
strategyto enhance community participation in planning for tha implemrntation 
and post-implementation phases. The most conunon source or‘ disruptions to 
construction work are disputes over location of water points and mamnership 
of user cornmittees. Such disputes have been traced to members not bring 
accively involved in the early stages of prolect planning. Hencr the CF would 
make at least one house visit to motivate a11 sections of the communicy KO 
participate in the CAP sessions. Formation of a representativè WUC would take 
place early in the development phase. Group discussions and CA? activities 
(Annex 24) would focus on: 

(a) structured exercises for strengthenlng 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 beneficiarles choose the right candidates. Some of the 
important tasks of the WUC would include: 

(a) organizatLon of community contributions in cash and labor towards 
capital and operation and maintenance costs; 

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

(C) discussion on Lssues and communication to the community or 
decisions made. 
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Figure 4.1: PRE-DEVELOPMENT PHASE ACTIVITIES 
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’ Figure 4.2: DEVELOPMENT PHASE ACTIVITIES 
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Figure 4.3: IMFLEhjENTATION PHASE ACTIVITIES 
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Table 4.2: Training Activitres at the Community level 
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4.51 The output of wow actlvrtres/dLscussrons would be a 
representative WUC wlth at least 1/3 women (sec para 4. 35) and rdencLfLcation 
of the village maintenance !,;rker (VMW). 

4.52 WUC: Members Trainrnq. WUC formatLon ~~11 be followed by a 4-day 
basLc trainingsf WUC members. Training would be conducted by SO supervrsory 
software and hardware staff. They would be assrsted by the CF and the 
technicran. TraLnrng contents would Lnclude construction management skills 
and supervlsLon, O&M management, flnancial and çeneral management and 
rntegratlon of gender Lssues. Training would be designed to enable the WUC 
make Lnformed decLsLons on choice of technology and servLce levels as they 
will have consequences for community contrLbutions for capital and operacion 
and maintenance costs. 

4.53 cosc of community mob&lizatLon 
estimated at NRs. 11000 (Annex Table 32). 

,f;:, =;;c ,"~~l ophmee "Jo s F h yre t ;- 

CommunLty Facilitator (CF) at NRs 2000/month for 3 months Ln the development 
phase and travel allowances at NRs. SC0 per month. SupervisLon cost 1s 

estimated at a per dLem rate of NRs. bC~?/:~~y and travel allowance at NRs. 500 
per day. WUC members from two schemes would be trained for 4 days (sec para 
4.52). TrainLng costs Lnclude teaching materials, food and lodgrng for the 
trarnees, trave? allowance for non-resident partLcipants, and a small 
overhead. i The cost of the training LS estimatad at NRs. 11550 for 20 
partLc1pants.x The cost per traLnee is estLmated at NRs. 578 per training 
(Annex Table 34). 

4.54 Nonformal Education. Commun~tles wzth no prevLous experience In 
cooperative action and characterLzed as having low levels of organlzacLona1 
cdpability would require NFE classes (Table 4.1). Women's llteracy ~9 Nepal 
is about 25%. It is assumed that at least 25% of the ccmmunitles would have 
the characteristzcs oE a strong communLty. Hence Lt LS anticLpated chat 50% 
of communLties partLcLpating in RWSSP would requlre NFE classes. The NFE 
classes are held for 6 montt,,, 2 hours each night. The NFE FacLlLtators (NF) 
run the classes and are supervLsed by the NFE SupervLsor (NS). Classes would 
be targeted to women. The CF and the NFE Facrlitator would encourage at least 
one woman from each household to participate Ln the NFE classes. 

4.55 Where NFE classes are hsld the NS would also function as ths 
CommunLty's HF to (a) undertake a11 HSZ CAP sessLons and (b) a healch IcT\P 
study (Annex 14) with a representative sample of 30% households Ln each 
communLty to monitor changes Ln hygiene and sanltatlon behavior. ThLs would 
enable community members In partLcular, women to rntegrate hygiene and 
sanitation Lssues Lnto their water supply and sanitation prolect. The 
analysis would assLst women to desrgn a HSE strategy. 

4.50 Tha NFE FacLlLtator would be supported for 6 months at NRs. 400.00 
per month or at a race of NRs. 20 per class. NFE Superviser LS costed for 2 
months per scheme at NRs. 2000 per mont'. 7ooms for NFE classes would be made 
available by the cormunlty. The cost LJ: NFE Facrlltator and NFE Supêrvisor 
Lncluding the cost of books, stationery, and supply (blackboard, lantern, 
chalk, kerosene) are based on average cost of organLzatLons undertaklng NFE 
classes (Annex Table 35). The cost of NFE LOT RWSSP is estimated at NRs. 8000 
per NFE class. 
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4.57 DetaLled Survey and D~L;LcJ~. DstaLled survay dnd drsLgn would bz 
carrred out by an englneerjoverseer wlth CF and WUC assistance. ActivitLes 
Lnclude: 

’ (a) Resource mapping of the communLty which would Lnclude a11 
Lnformation stipulated Ln Annex 19. In partlcular che resource 
map would show a11 beneflcrary households, sourczï Ln USd, 

LocatLon of a11 potential and proposed sources and Lts distance. 

lb) Source selection and measurement LS an Important act;vLty in 
which communlty members would be Lnvolved. The WUC and the SO 
would before proceeding on to the detalled survey and design 
conflrm source adequacy and reliability and thdc no source 
disputes exist (see Annex 18). PotentLal and proposed source(s) 
would be sublect to a sanitary survey to assess water qualrty and 
the potentlal for contamination. The cost of developing 
different sources and Lts LmplLcatLons on servLce level would ba 
discussed. 

(Cl DLscussLons on design options and the level of servIce to be 
provided such as open or closed system, continuous or 
Lntermlttent SUPPlY, number of households per tap or well, 
provLsLon for draLnage, laundry, bathing, troughs for animais 
etc. would be dLscussed Lncluding Lts assoclated cost and 
expected communlty contrlbutLons for capital and O&Iy costs. 
Where gravity flow scheme LS not feasible or would not caver ~he 
entire communLty, alternative provrsLon such as spring protection 
would be investlgated. 

(d) Topographical survey would be carriea OUK wicn aoney level or 
automatic level Ln order to fix the location of water supply 
system components. The longLtudLna1 ground profile along the 
proposed pLpelLne alignment, contour plans of Lntake and ~LE~S 

for reservolr tank and sedimentation tank (LT provlded) would be 
prepared through surveys. Horizontal angles and distance would 
be measured to prepare accurate layout plan of the watèr scheme 
showing accual location of source/Lntake, reservoLr, break 
pressure chdmbers, other pLpelLne chambers, standports along with 
transmLssLon mains and dLstrLbutLon lines. SLtes for drfferent 
system components would be marked wlth permanent bench marks and 
pegs would be driven along the pLpe routes at a11 survey stations 
and where pLpelLne changes dlrectlon. Land for sltlnq system 
components, number of tapstands and Lts location would be 
discussed and agreed upon by the community. The WUC and women's 
group would be Lnvolved Ln sLting different components of tne 
system. Women would be made responsable for deciding the 
LocatLon of tapstands or hand pumps. Scheme layout would be 
transposed onto the resource map to assess how each group within 
a communLty would beneflt by Lmproved supplies. The resource map 
would be used to ensure that a11 households are covered. 

te) DetaLled design and estimate of the system ~~11 be carrled out Ln 
accordance wlth established design guidelines (Xnnex 15). The 
design and cost estimate would be attached to the Lmplementatron 
phase proposa1 whLch would Lnclude a detailed Layout plan, 
hydraullc profile, tapflow calculatLon sheet, hydraullc 
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cnlcLll,~t~on anrl [-,Lp? ÏlC~~71~,II al\nol , l-l111 irF qIl.3Ilr I l- LQP 471111 b‘,'F1( 
~~CLIIICICE~ or CciZIl corl~p~llcnt WLCII zBkt3cch ClrzlwLnyCi, and a ~UIIUII~L:~ 
of system deslgn and cost (Annex 13). The layout plan would show 
ground elevations at each system component and pipe IunctLons, 
pope dLameter, pressure class, lenqth and flow, safe yle of 
source and tapped flow, reservou capacity, and 
household/populatLon served by each tap. A community meeting 
~~11. be held to discuss user accepcabLlLty of design. 

4.58 For water supply system an enqlneer LS costed for 3 days ac a par 
dLem rate of NRs 600 and travel allowaa-. .z NRs. 500. The overseer LS 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 Hygrene and Sanitation Education. The Hygiene 
Facilitator (HF) with assls:.nce from women WUC members would organlze women 
for CAP sessLons dealing with hygiene, health and sanitatlon. Therè Lncludz 
the use of: 

(a) LnvestLgatLve pocket charts for assessing water usage, deiècation 
habit:s; 

(b) hygiene matching cards on dlsease transmissLon routes; and 

(Cl healthy home SLC ey. 

4.60 In addltlon to the CAP sessions the HF wLth assistance from women 
WUC members would undertJke a baseline health KAP survey (Annex 14) wLth a 
rcprrguntdtLvo ~41npLe or‘ 30%~ houscholds. The ob]ectLves of the heàlth iXP are 
to havu a deeper underscanding of che meanlngs whlch communiEy members give 
to the envlronment, health and sanitatlon, and to assess changes In hygLene 
and sanltatlon behavLor after Lmproved supplies. The health KAP scudy would 
be analyzed and dlncussed wLth the communLty. Informalgroup dLscussLons with 
women would enatsle understandlng of communicy perception of a clean 
environment, and water usage and sanitation practices. The HF would make dt 
least 1 house vlsLt Ln each communLty and conduct monthly meerinqs 1~1th 
women's groups to Lncrease women's awareness of the role of Lmproved supplies 
u-i reduclng water-borne and water related dLseases, and to enable women to 
Lntegrate hygiene and sanicatlon LSSU~~ lnto izhe community action plan for 
watfr z3upply and 5hnLtcltLon pro~cct. 

4.61 The ,U,yçlene Facrlitator (HF) LS cûst2d far 3 months LT; the 
developmenr phase at NRs. 2000 per month 2nd rravel allowances at NRs. 500 per 
monizh. Supervision cost LS estimated at a per diem rate of NRs. 600,11ciy ana 
travel allowance at NRs. jr per day. The esclrnaced COS~ of HSE for Ene 
development phase I.S NRs. 10100 per scheme (Annex Table 33). 

4.62 The output would be a complered health KAP and a corrununicy actLon 
plan for HSE approved by the WUC. 

4.63 C~mmun~~y Acticn Plan (CAP). DLscussLons and CÀP aci;vLties would 
focus Ln enabling uïers make a community action plan (CAP) as a proposa1 for 
Lmplementatron and post-LmpLementatLon phases. The actLvltres descrined ~3 
para 4.49-4.62 would resulL II. a CAP consolLdatLng HSE with water supply and 
sanrtatron servLces The C,iP would include a detailed deslgn, service level 
opELons consLdered, hygiene and sanLtatLon educatlon requirements, skilled and 



unskrlled manpower requLrements, traininqs, source protection, ~IIV ~~'onmdnt.tL 
eanLtatLon, MLE arrangements, cost estimatas dnd required concrLbucion rrom 
the conununity for capital and OLM costs agreed and srgned by the communLcy. 
Cash contribution for capital and upfront contribution for one year's O&M cost 
would be collected by WUC members. The SO would submit to the Fund the CAP 
as a proposa1 for Lmplementation and post-LmplementatLon phase financing aC 
least one month prlor to complecLon of development phase to allow sufficiant 
trme for Fund appraisal. 

3. ImplementatLon Phase (US$ 10494.75 thousand) 

4.64 The oblective of this phase LS to Lmplement the community action 
plan (CAP). Malor activitres would Lnclude reaource mobilizatian, 
construction of water supply schemes, trainings, HSE and related actLvLc1es, 
and mitigation measures for any adverse envlronmental Lmpaccs due to 
construction, e.g. source protection, plantatLon of trees and provrsion for 
adequate drainage and sullage. The WUC wlth SO assistance would be 
responsable for mobLlLzing and supervLsing a11 construction work. 
ConstructLon time required would be 4-6 months. 

4.65 Tangible outputs mc lude a functionLng water supply scheme, 
tralned WUC and village maintenance workers (VMWs), trained women's groups to 
bring about behavioralchanges ln hygiene and sanitation, latrine construc~Lon 
and trained masons for constructLon of latrines. 

4.66 Construction and SupervLsLon of Water Supply SysEems. The 
implementatlon phase would stars with a communicy meeting to mobilise 
materlal, labor and porterage. Construction would begin durlng the slatk 
agrLcultura1 reason. Most OrganLzatLons start construction Ln November 
through June when people are not busy wlth agrlcultural actlvrties. The WUC 
would be responsable for the followrng tasks: 

(a) transportLng pipes and other constructLon materials from the 
roadhead to scheme site; 

(b) organizLng and managing stores; 

(Cl collecting local materials such as stone and sand; 

(d) managing unskllled labor for construction of system components; 

(dl keeping minutes of expendlcures and decLs.Lons caken concerning 
water supply schemes; 

tel OrganizLng regular meetings and solvLng any problems; and 

(f) SupervLsing constructLon and quality control. 

4.67 For ConstructLon and supervLsion one techniclan LS cosced for 4 
monchs (hL11) and 5 months (teral) ac a salary of NRS. 3000 Lncluding C=ave1 
allowance (Annex Taule 73-74). The CF LS cosred for 2 monrhs (niil and teraL) 
at NF&. 2000 per month. In addition supervisory haràware and software are 
cosrred to oversee construcrLon actLvLties (see chapter VI Table 6.14 and AnneX 
Table 73-74). The cost of design supervLsion overhead LS considered 20% of the 
total cost. 'The -ng:neer 1s costed for 10 days at NRs. 600 per day and travel 
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allowance at NRg. 500. 'rtlli OVV,YSU<JL. Lb io:;tLict fOL’ 23 d.1v* at ,, p<,r dL,IIl\ r.itti . .’ 
of NRLJ. 200 dnd trdvul dllowanco dt NRr. 500. 

4.68 The assumptions and procedures for cost estimation are dlscussed 
Ln section D. Capital cost of RWSSP schemes would Lnclude materials (tools, 
equipment and transportation upto nearest roadhead), skilled labor, unskilled 
labor (construction and portzering), local materLa (Sand, grave1 and scores), 
and technical assrstance (design, superv:slon and overhead). 

4.69 The cost of gravlty scheme (50 households) LS estlmated at NRs. 
347100 wLth per capota cost of NRs. 1157 (see section D Table 4.4 and Annex 
Table 47). The estlmated cost of a shallow tubewell LS NRs. 15300 and scheme 
cost (100 households, 8 Wells) LS NRs. 132400. The per caplta cos~ of a 
shallow tubewell LS NRs. 2C (Table 4.4 and Annex Table 48). Tht! est Lmacod 

cost of deep tubewell 1s NRs. 153000 and schrme cost (100 households, 5 wzlls) 
LS NRs. 765000. The per capota cost of deep tubewell LS NRs. 1275 (Table 4.4 
and Annex Table 49). The cost of dugwell LS estimated at NRs. 102000 and 
scheme cost (100 households, 5 Wells) ~5 NRs. 510000. The psr capica cosit 
of dugwell LS NRs. 850 (Table 4.4 and Annex Table 50). Cost of aprlng 
protection or point source Lmprovement LS estimated at NRs. 19500 and scheme 
cost (50 households, 7 spring) LS NRs. 136500. The per capota cost of sprLng 
protection LS NRs. 455 (Table 4.4 and Annex Table 51). 

4.70 Cacchment protectLon. Measures to protect source(s) would be 
LnLtiated through the WUC. Catchment protecclon would Lnclude communlcy cree 
planrsacion on 5 ha land upscream of source. Tne type of crees seiecEed for 
afforesKacion would be decided after consultation with the ussrs as some 
specLe2 have been found to dry up wal-+?r sources. In the hLLls where the 
source cJtchmenc area LS endangered 16Or) treesjhectare would bo planted. 

4.71 'l'he cost ~XL' sapllng LncludLng transportdtion LS estLmat~~d tir_ NHs. 
0.72 (Rapt1 Development Prolect, 1991). A survlval rate of 60% LS assumed, 
hencc addLtLona1 40'b would be replanted In the second year. The COS~ of 
plantation 1s estLmated at NRs. 8064 (Annex Table 36). 

4.72 VMW Training. VMWs would be trained on site durlng const.r~~ccLon 
by the techniclan leavlng the technology Ln the communlty. In the hill 2 VMWs 
per scheme and Ln the terai 1 VMW per tubewell would be trained. She/he ~~11 

be Lnvolved rn a11 aspects of construction, such as laying and ]oining pipes 
and masonry work SO that the VMW would be familiar wich the entire syscem. 
Upon completion of scheme construction the VMW would be glven a 2-day 
reiresher training on operatlon and maintenance by the cechnLcLan s.upervisLng 
construction actlvities. 

4.73 In the halls the cost of VMW craining LS estlmaced at NRs. 77 per 
person per day, materLa cost at NRs. 50 per person, and running cosc ac 10% 
of the total. Cost per trainee LS esLLmated at NRs. 253 per tralnee (Annex 
Table 41). 

4.74 In thla tera the cost of VMW traLnLng LS estlmaced ac NRs. 20 per 
person per day, material cost at NRs. 50 per person, and other runninq COS~ 

at 10% of total cost. Cost of training LS estimaced at NRs. 83 per trainee 
(Annex Table 42). 

4.75 WUC T.caLnlng. Towards the end oE scheme construction superïlsory 
software ;ind hardware SO staff with assLstance from r.he CF and the technician 

I'J-18 



would conduct a 4-d'y Tuf(-ck;her traininq to ensure th*lt th<? n<?ceu~.~ry tr$Lnin<J 
011 çuchnic~l, IIIdIl~CJeL-LJ L ctnd c LII;IIICLdl rhil1-i AL-d dVcllldbll WLttllll t:1ti 

communlty. In particular, training would emphasize the importance of regular 
O&M. 

4.76 WUC mrmbers Erom two schemes would be trained Ln each session. 
Training costs include teaching materials, food and lodging for the trainees, 
travel allowance for non-resident participants, and a small overhsad. Food 
and lodgrng cost LS estlmated at NRs. 75 per participant per day, material 
cost at NRs. 150 per participant and 10% overhead. Training cost for 20 
participants LS estrmated at NRs. 11550. Estimated cost per traln22 LS NRs. 
578 (Annex Tabls 34). 

4.77 HSE Training for School T2achers/Community Lè~ders. Community 
eiders, school teachers, VHWs, TBAs, faith healers and the HF would b2 given 
8-day training on HSE by SO supervisory staff. These people have the 
confidence of the community, therefore failure to target them cari 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 safe water, personùl, 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 LS estimated at NRs. 75 per day, mat2rials 
(including de-worming medicines and chemlcals for in home treatmênt of watar) 
at NRs. 250 per participant, resource person at NRs. 200 per day and runnkng 
co5t at 10% of total. The estimated cost of the training LS LIRs. 1137 per 
partLcip.lnt (.lnnuu ‘l’;lble 39). 

4.79 HSE Traininq for Women's qroups/tapstand qroups. A 7-day HSE 
training would be glven to women’s groups andjor tapstand groups and CHVs by 
the HF. In gravity and spring protection systems 8 participants would be 
selected from each scheme. Each training would combine participants from 3 
schemes. In tubewell schemes 20 participants from each scheme would be 
selected for HSE training. 

4.80 Cost per participant LS estimated at NRs. 75 per day, materials 
at NRs. 150 and running coat at 10% of total costs (Annex Table 37). The COS~ 
Of HF LS lncluded in the cost of HSE (se2 para 4.86 and Annex Tabla 33). 

4.81 Participacory Hygiene and Sanitation Education. HSE would cent-r 
on chanqing hygicne practices relatinq to persanal hygiene, domestic hyqianz 
and environmental ;anit.ition. Children's feces a~-2 more li!-zLy t3 cont-1in 
disease pathogens than adults, hence HSE would emphaaize the nesd ta dispos2 
children's feces saiely. Target grec,- to focus HSE activiti2s include wom2n, 
opinion leaders and school children. Hygiene facilicators (HF) and ch2 CF 
would work to build support for change among them to facilitate wide adopt-On 
of new practices. 

-1.32 Women/tapstand groups and CHVs would be targeted for hygiene and 
sanLtation education. They would be involved in health KAP and CAP sessions 
dealing with health and sanitatlon Issues. The CHVs' receiqie tralning on 
primary hralth car2 through the MOH and would be an important Link for follow- 
up activities. Their additional training and frequent contact with the MOH's 
village health worker would enable womcn/tapstand group to gec information and 
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4.33 Female hygiene facllitators (HF) would be recruited KO bring about 

more healthy behavror in the community. TO promote the role of women the SO 
would (a) discuss with local leaders the need to involve women in water supply 
and sanrtation prolects; (b) visit women individually particularly the poorest 
to Lnform them about the RWSSP to solicit their participation; and (c) 
organize women Lnto small groups to discuss Lssues and develop their problem 
solving capacity. 

4.84 HSE activities would be held in small groups usually 6-12 people. 
Small qroup dzscussions/activities would provide an opposcunicy for in-depth 
LnsLghts into women's constralnts and concerns. This LS an effective atrategy 
to bring women who would not otherwlss participate in forma1 settings. 
Participatory materials and other compl+ Cary techniques such as role play, 
storles, flip charEs, etc., would be used to repeat and reinforce messages. 

4.85 Women/tapstand group meetings would be held ar least once a month 
to discuss issues in hyqiene and environmental sanitatlon. Each meeting would 
be held for l-1/2 hours ano will caver one theme per session. Brtwaen 
meetings the HF would make house visits to motivate women and assess the 
impact of group discussions. The HF would also viait the local primary school 
ta discuss.HSE problems with school children. 

4.86 The HF 1s costed for 3 months in the implementation phase ar NRs. 
2000 per month and travel allowance at NRs. 500. Supervision cost Lb 
astimated at a per diem rate of NRs. 600/day and travel allowance at NRs. 500 
pèr day. Cost of HSE for the implementatLon phase LS estimated at ~Il?s. 13800 
(Annex Table 33). 

4.87 Sanitation. -- Appropriate low-cost technologies meeting cornmunity 
needs would be assessed by the technician, CF and HF (see chapter VI Table 
6.13). Sanitation measures such as latrines, qarbage pits, pens for domestic 
animais, facilities for washing and bathing, and dish drying racks that would 
assist Ln Lmprovements of persona1 hygiene and environmental sanitacion would 
be promoted. 

4.88 Mason Training. At least two masons Erom each cormnunlty would be 
trained in the ccnstruction of low-cost latrines. They would Se given a 
special two days training by the technlcian during construction of 
demonstratlon latrines. The technlcian and the UC would be LnvoLs.led L?. the 
traininq. 

4.99 Cost rncludes refreshment L NRs. 77 per personlday, material 
cost at NRs. 50 per person, and runnini c‘i)st at 10% of the total. The COS~ 
per trainee LS estlmated at NRs. 253.00 (Annex Table 40). Supervision COS~ 
LS Lncluded Ln Annex Table 73-74. Hardware cost of latrines os costad 

separately as hardware COS~. 

4.90 Démonstration Latrines. In each scheme two demonstrct:on latrines 
would br conscrucced Ln con]unctLon WLI h hygLc:no ~nd :janit:;tc LOTI aducat Lon. 

These ~~11 bl: bul1.t at pL.lccs wherc they w~I1 )la./e mdxLmum vLzLbL!~ty 2nd 

impact. The two dt!monstration LatrLnes t~oul d be prov~ded to mernbers iiha I~JLLL 

promota the Ldea to others Ln tho cornmr~n~ty. 
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4.91 WhGto the maximum qround w.-rttir l~vel LY Les~ th.ln 1 Il1 btilaw thd 
pic bottom, tht? LatrLni w~ulcl be d mLnLmum 10 m froc tht! necirest drLnkLng 
water source. The contents of the pLt 1acrLne would be left open for 2 years 
before emptyLng to ensure that there are no viable pathogenic organism 
remaining. Demonstration latrines would be carefully monitored by chc 
tschnician and the HF as an Lmproperly constructed and poorly rnsintained 
latrine would only confirm community dLstaste for latrines. Conversely, the 
SUCC~AS of a demonstration 1atrLne would provide a motLvatLng fùrss to sprsrld 
the message to a wlder audience. 

4.92 The cost of a single plt latrlne wlth masonry superstructure ~a 
estimated at NRs. 4700 and for a twin pLt wLth 6 rings Lt LS NRs. 5500. (Table 
4.3). 

Table 4.3 Estimtcd lhlt Cost of hmtarlon 
-------------------------__---_--___-__-___- 

upto Ul rh 

Technology Type Pan Levet SupersrrucIure (NRs.) 

NRs. Masonry amboo 

Scruccure Structure 
---------------------------------------------------------- 

Ordinary Single PST Latrine 380 4700 960 

Tuo PI~ Larrinr virh ring sysrem 7115 5500 1700 

Source: Consultant's Zstlmate 

4.93 SanitatLon Fund. Demand for sanltation servLces are not as strong 
as for water 5iuppL~es. Cultural aversLons to defecatlng repeacedly Ln one 

place or 111 .I place where othcrri bave recently defecated ilre con=triLnt> to 
widti3preclJ use of sdnitacion facLlLcies eSpeCLally Ln SparSeL'l popULdCéd ared3 
where there LS vLrtually no perceLved need for sanitation. Conversely, demand 

for sanitation LS likely to be high Ln more densely populated cornmunltles. 

4.94 It LS expected that demand ~~11 occur slowly Ln the first year and 

rapidly Ln subsequent years followlng a srgmoLde curve. It LS antlcipated 
that there would be a 15% demand In the Lmplementacion phase, 25% Ln che post- 
LmplementatLon phase and 15% Ln the followLng years. Complete coverage would 
take about 6 years. It LS expected that at the end of the post-LmplementatLon 
pnase 40-50X of households would have constructed latrines. We expecrr a 40% 
(halls) and 50% (terai) demand for assistance to bulld private latrines wlthin 
2 years of scheme LmplementatLon. The proposed levels of demand take Lnto 
accounc a more focused HSE program. 

4.95 The RWssPw~ll provrde funds suffLclentto conscruct latrines upco 
pan level for 25% of the total households Ln a revolving fund to be managed 
by the water user commictee (WUC). The WUC ~111 manage the fund for lendlng 
to community members. The cost of ordinary sangle pit 1acrLne upto pan level 
LS estimated at NRs. 380 and cost of twLn pLt lacrlne with concrece ring at 
NRs. 1115 (Table 4.3). The cost of superstructure, local materials for Irning 
the plt Lnc?udlng labor would be borne by the beneflcLarLes. 

4.90 It LS suqgested that Ln the hLlls, households be required to pay 
a cash deposLt of NRs. 150 or 40% of the cost of a sLmple cernent i;L&b and pan 

Lind in thu tCraL, householdL; would be requLrec.l to psy Nltr. 300 or 30a for the 
cost ot SLX ring3 and il slab. These amounts *lrc: le33 thon 5'i. of cash Lncomc 
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of tho bottom 20% hou;eholdn in thti ~IL]:L~ .ind tdrli (MPIIUS, 1\13c;) .r~rci :II\J~ Ld 
be affordabla. 

4.97 The balance on the lodn woulct be recovered by the WUC based on 
tarmti and conditions agreed by the comrnunity. Assumlng that 5% cash Lncome 
os affordable Lt w111 take 2 years in the halls and 3 years In the terai to 
pay back the loan. Agalnst these assumptions the sanltatlon fund would need 
to revolve 5 tomes Ln 6 y~:ars before ail housenolds are coveted Ln the 
community. 

4. Post-implementation Phase (US$ 1834.96 thousand) 

4.98 Al1 the anticipated benefits of water supply and sanl=atLoh 
servLces would be reallzed durlng Lts operational l~fe. ActlvLtLes Lncludo 
an Lntensrve hyglene and sanitatlon educatlon, promotion of latrrne 
construction, practical demonstration of routine maintenance tasks, and 
monitorlng and evaluatlon - changes Ln hyglene and sanitation behavlor. 
Activities would continue for 4-O months. 

4.99 OUtQUt. Outputs Lnclude a fully EunctLonLng and rustJirlJblti w.lteL' -. 
supply scheme, hyglenlc and effective use of watrr, registered WUC, Lncreased 
linkages wlth other organLzations, and productive u~~l~zation of tLma saved. 

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

4.101 Cojt ptir p.irtLcLpant LA CtitLmrlttid at NRs. 75 ptir clay, rrldtcrLti1-r 
at NRs. 150 and runnlng cost at 10% of total costs (Annex Table 37). The cost 
of HF and supervision LS Lncluded Ln the cost of HSE (Annex Table 33). 

4.102 Participatory Hygiene anc station EducatLon. A functloning 
water supply would provlde Lncreased tipportunltles for demonstratlng and 
reinforcing hygiene ar.d sanitatlon messages. The HF would take advantage of 
daily gatherlngs around the tapstands to encourage and motlvate women to 
Lncroduce better hygiene behavior Ln their famiLLes. Women's groups would be 
glven the responslbility CO ensure that there 1s no pollution at the water 
Lntake, discrlbution system, collection point and surrounding areas. Support 
for SanitatLon facilities would be promoted through the sanitatlon Lund 
managed by the WUC (4.93-4.97). 

4.lC3 The HygLene FacL1Ltator (HF) LS costed for 3 months Ln the post- 
Lmplementation Pha:se at NRs. 2000 per month and travel allowances at NRs. 590 
per month. Supervision COS~ LS estimated at a per diem rate of NRs. GOO/day 
and travel allowance at NRS . 500 per day. cost of HSE for che POSE- 
Lmplementation phase LS est,mated at NRs. 13800 (Annex Table 33). 

4.104 cross VLYLtS. It LS expected that by the end of the post- 
Lmplementatlon phase 40-508 of households would have constructed Latrines. 
Five women would blz selected by the WUC to vLsLt nelghborrng commun-tics to 
àhare ans! lsarn from each athers 2xperLenceS to promote hyglene and sanicaLion 
education. The vislt LncludLng travel tirne would be 5 days. 

4.105 Cost Lncludes a per diem rate at NRs. 100 and travel ac NRs.400 
per person/day, and runninq cost ac LO'i, of toca cost. COS~ per scheme LS 
NRs. 4950. Per capota cost LS estimated at NRs. 990 (Annex Table 38). 
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4.106 lloucehold Latr~Lne Conotruct~on. Thu tachniclan and CFitlL~ woul~i 
a.3ii.Jt tllu wuc to lll~ndge llhr JdnLtJt LOI1 runil to promote cind cortk4tcucc 

household latrines. The tehnlclan 1s costed for 1 monch (hill) and 1 1/2 
month (teral). The CF LS costed for 2 months (hi11 and terai). 

4.107 Ski11 Enhancement TraLnLng for Women. A 3-day orlentatlon would 
be glven to uomen/tapstand groups to develop addLtiona1 skills required to 
realizethe benefrts of Lmproved services andto help women form LLnkages uLth 
programs that have a credit component. These Lnclude ski11 and management; 
trainlng. If women are eager to JOL~I a credlt group efforts would be made by 
the SO to 1Lnk women to the SFDP and PCRW programs. Bath programs have 
credit actLvLties and cari be effective llnkages for credit schemes, training 
and extension servLces Ln the post-Lmplementation phase and thereaiter. 

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

4.109 SpecLflc Women Program. After the 3-day trainlng women wno are 
lnterested to undertake Lncome generating activLties would ba screened for 
addLtlona1 support. Support would be In the form of additiona trainLng for 
speclflc actLvltLes ldentlfied by women. This would be carrled OU~ Ln a Eew 
selected communities first on a llmited scale before wide scale 
Lmplementation. This LS belng currently tested by JAKPAS. The cost of thls 
ccmpcnent has not been included in the present report. 

4.110 MonitorLng and Evaluation. A post-Lmplementat&on health L?P would 
be conducted. Women's groups wlth assL.stance from the HF would monitor 
changes Ln hyglene and sanitatlon behavlor. SO scafi would also monitor c'ne 
frequency and purpose of WUC meetings and women 's Lnvolvement (see chaptèr VI 
Table 6.14). 

4.111 Operatlon and Maintenance. The techniclan would assLsc the VMW 
and women from tapstand/tubewell groups to carry out rouclne prevencive 
maintenance tasks such as Lnspectrng for leaks, replacing washer whera 
necessary, checking thatwater drains properly, lubrlcating pumps perLodically 
and checking that the surroundlng areas are kept clean. 

D. Cost Assumptions and Estimates 

1. Software Cost 

4.112 Software cost depends 017 the type, SLZ~ of conununLty and type of 
scheme. In the halls the per capota cost of software varies from NRs. 446 to 
NRs. 466 for gravlty and sprlng protection schemes. In the terai Lt ranges 
from NRs. 245 to NRs. 282 (well schemes). Dlfferences Ln per capota COS~ are 
due to varlatlons Ln population, household sLze, and dlfferlng levels of 
communLty 0rganLzation capacity. A sununary of estlmated per capota software 
cost LS presented in Table 4.4. 

4.113 Per capota software cost Ln the development phase for gravlty and 
sprlng protectLon schemes LS estlmated at NRs. 93. The per capi:a cost for 
tera tubewell schemes LS estimated ac NRs. 47. In communitles requLrinq NFE 
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thu per capota cost ifl~ceas~~~ hy NI?A. 20 i.n tIj+z hi.LIs and by N\<u. 37 in (-I(II-' 
llUCdl (CcL'ur pcirü 4.;3-4.50). 

4.114 Per capita software cost rn the Lmplementation and POSK 
implementation phases LS NRs. 196 and 157 respectively for gravity and spring 
protection schemes. For a11 well schemes the per capota cost LS NRs. 10'7 
(implementatioi? phase) and NRs. 91 (post-implementation phase). 

Table 4.4: Estimatrd Per Caprta Cost of Software Components (NRS) 

OEVELOPMENT PHASE 

Graviry Shallou 09 ou9 W'ng 
Schemes rubeuft L i s Tubeue 11s Uells Protections 

39 20 20 20 39 

Nmformal Educarlon* 

(opcloML) 

54 54 54 54 54 

WC llembers Tralning 20 10 10 10 20 

HSE j 34 17 17 17 34 
------------------------- ----- --__-___-_---__---_ 

~ Sub-Total 93 47 47 47 93 

IHPLEHENTATION PH.RSE 

Conm~tm~:y Gobi llzacion 34 1: 17 17 -34 

Catchment Prorecrion 20 M 

HSE 120 77 77 77 120 

WC llembers Tralning 20 10 10 10 20 

Haln~rnance Uorkerz Trg 2 3 2 2 2 
~---------__L__-~~~-__________________I_~~~- 

Sub-Total 196 107 106 106 196 

----------_---_----------_______________------------- 

POST-INPLEMENTATION PHASE 

Conununity flobilization 30 1s 1s 15 30 

Catchment Prorecrlon 8 a 

HSE a7 60 60 a a7 

Ski11 Oevelopmenr Tralning for uomen 32 IO 16 10 32 

Sub-Total 157 91 91 91 157 
-_-__-_- ---_--- - -------_--------_ -_-l---__---l-------_---~ 

446 245 2u 244 4L6 

Source : Consultant's Estimate. 
* cost oE NFE LS not added in sub-total (see ?arz 4.55-4.55~ 

4.115 cost of software components tor sub-pro3ects consisting 0E 
different types of schemes and community LS presented in Table 4.5. 
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Table 4.5: Estløated Softuare Cnst of RWSSP Schemes’ 

Technology Scheme 

Popularion 

cost 

Ul rhour 

NFE 

NRs. 

Pcr Cosr Per 

Cap1 ra b/irh m 
cosr NFE cosr 

ul rhouc NRs. U/NE 

NFE 

NRs. Dev. Phase HSE deducted NRs. 

Graviry Scheme 

Development Phase 

Implementa~lon Phase 

Posr-Implemencation Phase 

Shallou Tube uell Scheme 

Development Phase 

Implemrnrar~on Phase 

Poic-Irnplenlçn~~c,on PhKzr 

Deep Tubeuell Scheme 

Development Phase 

Implemenracion Phase 

Poar-ImpLrmenrdr:ion Phase 

Dug Weil Scheme 

Developmenr Phase 

Imptemenrar~on Phase 

Post-Implemrnration Phase 

Spr~ng Protection Scheme 300 

Developmenr Phase 

Implementarion Phase 

Posr-Implemenrarlon Phase 

3cu 132229 k.46 138129 rbo 
-------------_------~~---- 

27.450 33350 

5&?.21 53221 

46568 Lo508 

600 145214 245 1671L 232 
--~~-~~~-~~_~--~~__-__~~__--__I____-__-- 

27450 *Y350 

6x94 03'94 . 

54270 5&270 

600 144389 244 168259 281 

27450 49350 

03696 0349L 

53645 53us 

600 144389 244 166289 281 
----------__--__--__________ 

27CïO c9350 

63494 63194 

53w5 53U5 

132229 4% 138129 400 
I_------_-_----- _----_ 

27C.O 33350 

5i3221 5a221 

46588 moa 

Source: Consultanr’s Esrimare 

'Total software cost does not lnclude cost of NFE. Cost of 
NFE would need to be added where lt 1s being supported (see para 
4.55-4.56). 

IV-2 5 



2. Capit.:l Cost 

4.116 Locat:,In specific conditions such as settlement patrern, source 
type, yield and distance cause variation in construction costs. A community 
with adispersed population would have a hiqher per capota cost because of the 
need to increase pipe L- 4th to service a11 beneiiciarLes. Distance to the 
source would cause variation in transmissLon pipe lenqth reqardless of 
population 5ize. Stream intake cost more than spring intaka. When more 
sources need to be developed, the num.>er of intake structures and transmission 
pipe lenqth ,would increase cost. The deqree of remoteness and physical 
characterrstlcs of prolect sites are other important factors which determine 
cost. 

4.117 When water yrnld meets peak damand no storage tank is requLred. 
But when lenqth of transmission maLn LS long providrng a scorage tank would 
reduce cost. Also ferrocement reservoLrs are cheapes than masonry structure 
(Annex Table <81-83). The sLze and number of different system components in 
a scheme would determine Lts cost. This would depend upon site conditions and 
community choice. Our assumptions for cost estrmates are provided Ln Annex 
Tables 44-46. 

4.118 Rural communitLes in Nepal qenerally Consist of a cluscer of 
settlements. A recent survey of hi11 districts show over 70% of communities 
have less than 500 population. Only 4% bave a population larqer than 1000 
(East Consult, 1992). The FINNIDA DistrLct Development Plans also indicate 
that a hi11 cornmunity consists of 50 households (on averaqe) qenerally 3 small 
clusters of 17 households. A qravity scheme Ln the hi11 LS designed for 50 
households or a present population of 300. 

4.119 Communitias in the ter usually consist of lrnked sectlements 
with a combined population of ~OUL-3000. Each settlement consists of 50 
households on averaqe. ,A tubewell scheme LS deslqned for 100 households 
(abour 2 settlements) or a present population of 600. 

4.120 Population qrowth rate in the halls LS about 1.3%. Population 
density LS alto much lower than in the teraL which Lndicates thae new 
households tend to qrow more in the periphery of the existLnq community. 
Under these conditions a desiqn period of 15 or 20 years w0ul.j not 
siqnLficantly a,ffect the cost of small sciemes (serving about 50 households). 
Hence, a desiqn pesiod of 20 years LS adopted for RWSSP. 

4.121 In the terai, a hiqher populat-on growth rate (more than 3% per 
annum) and a hiqher popul‘n?Lon density indicate new householcs tend to expand 
spatrally. Hante, a de-,> ;n perLod of 15 yodr3 is adopt&. 

4.122 Cost estimates for qravity flow (50 households) and tubewell (100 
households) schemes have been built usinq norms for RWSSP desiqn standards 
(Annex 15-17). In the halls, consrdering possible spatial variation pipe 
lenqths 2.5-3.5 Km for a 7 tap scheme (averaqe 7 households per cap) LS 

considered. Transmission pipe lenqth 500-1000 m and distribution pope 2000- 
2500m are considered. This conf>rms w~th MITS and JAKPAS schemes. 

4.123 Depths of 40 m, 35 m, and 20 m have been considered for shallow 
tubewell, deep tubewell anu auqwell respectlvely. FINNIDA implemented shallow 
and deep tubewells and NRCS Lmplemented duqwells also follow the same norms 
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for well depth. Sludging method LS considered for shallow tubewall schrmr and 
pescusslon drilling for deep tubswell. 

4.124 Quantity estimate of different system components are presanted in 
Annex Table 60-68. Sketch drawrngs of different system componsnts adopted are 
presented ln Annex 28. The norms used for quantrty estimate are presented in 
Annex Table 70. The norms are based on HMC norms for quantlcy estomacs and 
a modified version of this norm adopted by Remotè Area Basic Nc?èd Pro)ect 
(CARE/Nepal). This would be modified based on JAKPAS's experience wLth actual 
cost of construction. Construction cost reporting form 1s provlded In Anne:< 
29. 

4.125 Unit cost of differert aaterrals like HDPE pipe, GI pipes, 
fittings, cernent, reinforcement bar ~CC. are collect?d from diffèrent 
manufacturer and suppllers in Kathmandu. The unit cost of materials adopted 
by FINNIDA, CARE/Nepal were reviewed. The unitprice (1993) of materials that 
comply with materLals specrfied in Annex 16 are presented in Annex Table 71. 
Unit price of construction materials, pipes and fittings reflect prevalling 
market prlces in Kathmandu and other malor districts. This would need to br 
updated each year. The unit costof dlfierent system components are presented 
Ln Annex Table 53-59. 

4.126 For non-local materials transportation by truck for 200 Km is 
consldered. Porterage 13 Km (hills) from roadhead to ~1~2 and 2 Km (terai) 
LS consldered. The cost of transportation and portering LS estimated using 
the unit price (Annex Table ii). ïhs unit cost of trucking lnconvenisnt 
materials (1.e. pipes, reinforcing bars) and trucklng on graveled roads are 
higher. Transportation by truck at NRs. 0.003 per Kg per Km is estlmated. 
Portering 40 kg (convenient) and 25 kg (Lnconvenient) materials 1s estimated 
at 1; k.m/day. 

4.127 In the halls, local materials such as sand LS assumed to be 
avallable wLthLn 2 Km and stone wlthin 200 m of site. In the teral, it 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 LS Lncluded. In addition 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 Ln Annex Table 72. 

4.128 Numbers of system components are based on FINNIDA implementsd 
small schemes (7 taps). In gravity sczhemes, sprinç or spr;ng ied stream intaka 
of 4m length, one collection or sedimtintation tank, one interruption 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. 

-1.139 In case of spring prot2ction, Lntake and a tapstand are 
considered. Tools and equipment are considered at 5% of system components. 

4.130 \ Tools and equipment for shallor; tubewell, deep tube\*elL, and 
dugwell are considered at 8%, O.l%, and 0.15% respectively of systêm 
components. The Nepal No. 6 handpump LS considered for shallow tubewell and 
INDIA MARK III pump for deep tubewells. A platform wich 2 m diameter LS 
considered. 
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4.131 Clverhead costs are gcnerally not avsilable. OLnnLu ,IIKI PJrtner-g 
(1390) u~tLmlt~~d AvGracJc dauLgr1 ancl iupl2L-VL3LOIl <08C clc lob or c;1pLtdl corlc. 
World Bank (1990) estlmated overhaad and ascablLshment costs to br becwean 
1.5% to 15.7%. 

4.132 Data based on :JLcerALd pro]ects show overhead to be around 19% of 
capital cost. SLmllarly analysis of prolècts undertaken by Lutheran World 
Servrce show overhead to be about 15': of capital cost. Ouï cstlmate of 
izechnlcal assistance based on data from dlfferent agencLsà LS abouc 1iY or' 
capital cosc (1.e. 20% of direct cost). 

4.133 CapLtal cost of RWSSP zrhsmes would lnclude materrals (tools, 
equlpment and transportation upto neurest roadhead), skilled labor, unskllled 
labor (constructLon and porterlng), local materLa (Sand, grave1 and stones), 
and technical arsLstance (design, supervision and overhead). Thè ~OSE 
estLmace of typical schemes arc presented Ln Table 4.6 and 4.7 (sec Annex 
Tables 47-52 for details!. 

4.134 II? gravlty flow system materlal cost LS estlmated at SO%, skilled 
labor at 2%, unskllled labor at 31%, and technical assistance at 17% of total 
cost (Table 4.6 and Annex Table 52). 

4.135 Materla cost for shallow tubewell 1s estimated ac 53%, skilled 
labor at 6%, unskilled labor at 19%. and technical assistance ac 17% of cota1 
CO~T~ ( Table 4.6 and Annex Table 52~. 

4.136 Costdata for deep tubewells (watertable greater than 7.5 mecars) 
was available only from the FINNIDA proIecE. As much as 89% of che COS~ LS 

for drilling, handpump Installation, and macerlals, 0.5% for skilled labor, 
1.5% for unski.lled labor and 9% overhead (Table 4.6 and Annex Table 52). 

Table 4.6: Capital Cost Components of RWSSP Schemes ~-- 

Technotogy 

MdCerldL 

% 

Sklllrd unskillrd Oder- Toral 
Labor Labar Head 

-4 % 7 . Y . 

Gravlcy schrmes SO 7 31 17 100 
Shailou Ï~locu~lls 58 .d 19 17 100 

Derp Tubtrurll 89 os 1 s 9 100 
Dug Wells 58 8 17 17 100 

Spring Protection 4s L 34 17 100 

Source: Consultant's EstLmate. 

4.137 For dugweils materidl cost LS c?sclmated ac 5+':, skilled L~uor a~ 
3X, unskilled labor and overhead at 17% (Table 4.6 and Annex Table 52). 

4.138 For spring protection macerLal ~OSE L-S abouc 45%, sk;lled anal 
unskilled Labor LS est ~111~1 zd at 4% and 348 respectively and overhead ac 17% 
(Table 4.0 and Annex Ta~)le 52). 
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Table 4.7: Estiruated Capital Cost of RWSSP Scheiues .-- 

Tachnology Pei- Pre>cflt CO>K Prc-icllc No Of Scheme 

Capota Popularlon Per Schemc Wells/Taps Cosr 

COSK Per Well/Tap Population 

NRS. Tap/~e11 NRS NRs. 

Gravity Plped Sysrem 1157 43 fi9586 300 7 347100 
Shallou Tube bel1 20& 75 15300 600 a 122UM 
Deep Tubruell 1275 120 153000 600 5 765000 
Dug Ve11 a50 120 102oM) 600 5 510000 
Spring Prorectlon 455 43 19500 300 7 1305co 

Source : Consultant's Estimate. 

E. Phasinq of RWSS Proiects 

4.139 Phaslng of RWSS prolects LS based on assessment of absorptive 
capacity of SOS and likely demand of RWSS services for different technology 
cholces i.e. gravLty, well or sprinq protectLon schemes. On the basis of the 
assessment Lt zs expected that one national, 4 regional, and 10 Local LeveL 
NGOs, 9 VDCs, and 6 CDOs or one assez. !~l~on of CaOs wouid be supported by the 
Fund In the first year (see chapter VI Table 6.15). In the fLrst year we 
expect a demand of 125 RWSS schemes. 

4.140 Demand for RWSS servLces LS more LLkely In the hilis slnce 
fetchinq water LS more tzne-consuming and arduous (hardship case) than Ln the 
terai. Even though oEfLcLa1 data on coveraqe of potable rural water supply 
In the terai and hi11 were about the same (42%) In 1990, actual coverage LIT 

the terai LS estlmated to be about 65% when large numbers of unaccounted 
privata handpumps/tubewells are included (DDP, 1992). 

4.141 In the first year of LmplementatLon assuming demand rn tne hLLls 
would be twxe that of the teraL Lt LS antrclpated that 75% of schemes would 
be gravity and sprlnq protectLon, and 25% would be tubewell schemes. SLnce 
25% of the terai reqion cannot be served with shallow tubewells (foothills 
where sub-strata LS coarse grave1 conslsting of boulders) Lt LS anticlpated 
that 20% of tara1 sehemes would be dugwells and deep tübewellâ. 

4.142 As a result of an effective promoriron pollcy of the Fund, and 
growth LKI the number and absorptlve capacity of SOS it LS expected that the 
number of schemes would Lncrease by 50, 75, 100 Ln subsequent years to a total 
of 900 schemes servlng a populatLon of about 0.34 mLllLon-(about 0.5 million 
deslqn population) in 5 years tome. Of this 0.20 millLon (0.25 million design 
population) would be Ln the halls and about 0.14 mLllLon (0.24 millLon deslgn 
population) Ln the terar. Phasinq of sub-prolects and number of populatLon 
to be ser.Jed LS presentad Ln Table 4.3. 
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Scurce. Co-~~ltarr's Esrinare. 

4.143 Estlmated base cost of water supply and sanltation component of 
RWSS pro]ect LS NFs. 491.65 million (US$ 9.83 miLlLon). The estlmated 
software cost LS NRs. 144.15 mLllion (USj 2.88 mrllion) of which NRs. 34.8 
million (US$O.696 millLon) LS Ln the development phase and NRs. 59.16 million 
(US.5 1.18 mLLllon) is LT~ rmplementation and NRs. 50.15 milLLon (US$l.O 
million) for post-implementation phase. Estlmated hardware COS~ of SUD- 
pro]ects LB NRs. 339.5 mrlllon (US$ 6.79 miLLLon) of whrch NRs. 317.5 million 
(US$ 6.35 million) 1s for watdr supply and PJW.. 21.22 mLLLLon (US; 0.42 
millron) LS for sdnltatlon. The cost of sanltatron Lncludes PIRs. 10.15 
miLlLon (US$ 13.203 million) for demonstratLon Latrines and NRs. 11.05 mLlLron 
(USS 0.221 million) Ln the form of grant for revolvLng fund towards household 
Latrine construction. 

4.144 EstLmated base COS~ of water supply and sanLtatLon Lncluding 
software and support costs are presented Ln Table 4.9. The table provldes 
cost breakdown by development and LmplementatLon phase for aach type of 
scheme. The estimated per capota cost of water supply and sanLtatLon services 
LS about USS 29 (present populatron). The per capota COS~ of RWSSP LS abouc 
uss 47 (present popuLation). 
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V. STUDIES AND SECTOR DEVELOPMENT 

5.1 Applied research and development studies would improvs information 
available to pol~cy makers in designing sec~or policies, and to test improved 
methods and techniques in software a; well as hardware that are cost 
effective. Five studies including a study to prepare follow-up projects and 
a sector monitoring and development have been identified to provide feedback 
to the RWSSP and future plan of operations (Xnnex 25). Thase include 
measurlng impacts on health and hyglene, in-home water treatment methods, 
approprlate low cost water and sanitatron technologies, assessmenc of demand 
for rural water supply and wlllingness to pay, policies to promote private 
sector provision of ruralwater supply and sanitation services and inputs, and 
preparation of a follow-up proyect. The proposed studies and âector 
development activlties would cost USS 1 .24 million (including contingensies). 
Detailed cost breakdowns for the scudy would be provided in the Final Report. 

1. Health KAP and Impact Studies (US$ 0.28 milllon) 

5.2 There LS general consensus that improved water SUP?lY and 
sanltation services have a role in promoting good health. Thctre LS 
disagreement however, on the priority that should be given to particular 
activities in the sector. Studies on health impacts of water and sanltation 
projects conclude that interventions which ensure safe excreta disposa1 are 
more important than improved water supplies. The second most Lmportant factor 
LS increase in use of water in conjunction with changes ln persona1 hygiene 
behavior and the thlrd factor is improvements in water quality ("csrey et.alj. 

5.3 To date only one study has been undertaken Ln Nepal to measure the 
health impacts of water supplies and sanltation (see chapter VII for detalls). 
Reliabie information on the impact of different service Levels ana different 
mix of software activities would contribute site specifrc data. TELS would 
enabla planners in making investment decisions on how resources should be 
allocated between water supply, sanitation, and hyglene education actl'JLtLes, 
and levels of service to be provided. 

5.3 Methodoloqy. The study would assess the Lmpaccs of different 
pro]ect interventions on the health status of beneficiary populations. In 
partlcular Lt would determine the impact on child morbidLty and mortality, ths 
effectiveness of different deqrees of sanitatron promotion and training, 
assess hyqienic attitudes and behavior necesary for health impacts to occur; 
and develop indicators for monitoring healch impacts. Outpuc indicators to 
be monitored wculd include nutritional status of children below 5 years of 
ag2 I Cime sdvings, prevalence of water relaced diseases, and participation in 
primary health tare activities. Intervening variables to be monitored include 
water qualicy, water quantity, facility usage, and hygiane behavior. 

5.5 Health impact studies requlre intensive before/aEter and 
with/withouc surveys. The choice oi methodology used would allow for 
quantitative assessment and qualitative perceptronofthe behavioral processes 
in disease transmission. The cross-sectional method in conyunction with a 
case control method is recommended. 

5.6 It LS envisaged that baseline data would be established in the 
development phase for a selected sample of communities. Data would include 
the prevalence of gastrointestinal dnd skin drseases, nutritiona status of 
children below 5 years of age, existing knowledqe, attitude and practrce of 
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interventLons would be measured 1 year Ciftar Lmprovemdnts hAva btic\! 
implemented to control for confoundinq variables. The results of the study 
would be made available 3 years after start date in tlme for mid term review 
of RWSSP implementation. 

5.7 Staffinq. Core skrlls required for this type of study would -- 
include an epLdemiologist, statistician and nutritional anthropologLsc 
(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- 
acceptabLlity of in-home chemical treatmenn technologyto meet bacteriological 
standards in schemes where surface water sources are used for rural water 
suPPlY* System treatment is impractlcal for surface water sources because of 
high capital and operatir,, costs as well as the lack of operation and 
maintenance skills. Yet su * ?JCO w.ltJL- YoLIcco'~ ..lrd *;ubjtrct t3 Sc)rlt.tIIILI1.ttL511, 

and without provision for the maintenance or bacterioloqical qual~cy, rua-dl 

schemes could result in bacteriologically contaminated wacer beinq supplied 
to public taps, with predLctabl0 rruults. 

5.9 Evenwhen water sources are uncontaminated, treatment and storaqs 
options are aovisable in homes to ensure safe potable wacèr due to 
demonstrated recontamination after collection (ENPhO/DISVI, 195i). aoiling 
water before consumption LS lmpractlcal, as boiling requrres large fuel inputs 
(for instance about 1 kg. of firewood per liter) and would contribuce to 
daîorestation in rural areas. In-home chemical treatment (using halogen 
compounds) LS inexpensrve and ma y offer a suitable way to maintain 
bacterlological quality in individua households. It LS also a pracclce that 
cari be taken up Iby indlvldual iamilies (particularly women) to maintain Child 
and family health. 

5.10 Methodoloqy. The study would review current methods for Ln-home --d 
watar treatment and test the cost-effectiveness and acceptabllity of 
alternative measures. The study would develop three to five alternative 
chemical treatment methods using halogen compounds sultable for in-home 
chemlcsl treatment Ln CU-.ll areas of Nepal. This effort ~~11 Lnclude 
development of (one or more improved in-home water storage containers from 
materials or parts already available in Nepal. 

5.11 Throughthe use of properly designed fleld triais, the study would 
test the technical effectiveness and social acceptability of alternative 
treatment methods that have been developed in the laboratory. Potenclal 
health risks posed by prolonqed chemical usage would be assessed. In 
addition, the economics oL y-home chemical treatment will be analyzed under 
each alternative tested. Bath improved and existing Ln-home scoraqe 
containers ~~11 be tested Ln the field triais. 

- 

5.12 Staffinq. Core sk~lls required for this otudy are health -- 
anthropologist, water quality analyst and economist. Detailmanpower and time 
and budget required ~~11 be incorporated in the Fanal Report. 
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3. LOW Cost Tochnoloqius (US$ O.OU million) -- -- 

5.13 The proposed RWSSP would deliver water supply and sanitation 
servicesthat cari be managed and sustained by the community. Hence cechnology 
choices should be simple, economical and easy to construct and maintain. 

5.14 Ob]actives. The main ob3ectives of the study are to: 

(a) develop simple, sustalnable and costeffectlve technologies 
suitable for rural communLties; 

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

5.15 Methodology. Different technology options for system components 
of gravity and sprlng protection systems that are easy to construct with local 
materials exlst for source development, storage, sedimentationtreatment, BPT, 
flow distribution and regulation and tapstand structures. Similarly options 
for rain water harvesting Ln uphills, liit tubewell in foot halls (where dsep 
well drilling LS necessary) need to be explored. 

5.16 Sanitation technologies are nec well developed in Nepal. In the 
halls a single pit latrine LS used. In the terai ssasonal <lood~ng cause chz 
walls of the pit to cave-in. TO avoLd caving-in, the walls of the pit are 
lined with concrete but this technology LS expensive. Other sanitation 
technologies would need to be investigated. 

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

5.18 Stsffing. Core skllls required are rural water supply and 
sanitation engineer, soclal sclentlst and economist. Details on othar staff 
requirements, tima and budget are provided in Table 5.1. 
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4. Detailed Demand Studres (US5 0.14 uxllron) 

5.19 The proposed RWSSP LS built to support delivery of demand-led and 
cost effective water suppii servlcLes hi) rural community thar_ they cari 
sustain. The prolect SUCC~~U'Y would depend on effectively respondlng to such 
demand. Essential underprnnlng of prolecc IustiELcatLon LS that there 15 

demand for facilities, and that the value of facilities exceeds the COS~. In 
addition, understandlng demand LS essentlal for derermlnlng optlrnal design 
crLtaria (households per tapstand or per well, distance to sources, etc.) and 
for devaloping viable systems for mobllizing as many resourcer as possible 
fcom beneficldrles whlle ensuring that they realLze potential beneiits of 
schemes. 

5.20 Estim'atLng demand LS notoriously difficult to do reliably and 
often seems to involve high costs. The proposed sEudy would seek to provLde 
elements to improve demand estLmaclon. 

5.21 Thls study would be comFl.ementary with other R&D and study 
activLties, especially monitoring anc evaluation work, and the health Lmpact 
study. 

5.22 Study Oblecrives. The main ob]ectLves of the study are to: -- 

I 
I 
I 
I 
i 
1 
I 

H 

(a) - Develop robust reliable and cost-effective methodologies 
for est aating demand for water supply and sanLtatLon 
facilities, and the valuation placed on chem by rural 
communities, which Cal1 be used in carrying out pre- 
iearibility, ie&sibility, and monitoring and evaluarrion 
wozk; 

V-4 



(b). Improve measures of ~~PIUFII,C~ For d i. F ferent I:~-~vF ,‘f o~-~~~II\PA 

WIILCII C~II bu utiacl ta CdLLbïatti cltisqn àtdndd~-d;~ ililL1 dc~~~cind 
lnformatron required under the present proIecE. 

5.23 Methodology. Demand for purposes of this study ~~11 caver, at a 
mrnimum, the quantlties of water consumed by households and the COSKS of 
collecting, storing and using it. The analysis ~~11 also need to take accounc 
of: (a). the money valuation of water (Ln terms of the value or‘ tirne saved 
from rmproved water supplies, or usinç other methodologies, and (5) the 
possible LmplLcations of health conslderations for valuation, for example, 
differences in valuation when communltles are aware of health benefits. Th2S2 
topics are expected to be Important Lssues Ln the Impact monitorlng actl.JLtles 
and the health impact study activLty of the prolect. The exact deflnition of 
scope for the demand scudy needs to be done Ln the context of chese ocher 
actlvLties. The study ~~11 involve: 

(1). Review llterature on rural water supply and sanitation 
demand, and the relacLonship between demand and deslgn 
standards. Thls should Lnclude a revlew of Banh documents 
-- TLme for a Change, and work on willlngness ta PY 
(provide citations) togecher with studLas which have baen 
carried out ln Nepal (lncluding the AIIPH 1992). 

(2) - RevLew reliabLlity and cost-eEfectLveness of procedures 
being followed by JGFFT and SOS under RWSSP on the baser of 
analysls of data, LntervLèws with staff, and 1imLtdd r'~21d 
work. 

(3) - Based on above Lnformation, plus addltLona1 field work as 
required as regards performance of pasr demand assessmenc 
methods, make recommendations on lmproved methodologies for 
support organizations, Fund Staff, and M&E ac=rvLtLes. 

(4) - Following client approval, Eleld test the mosL promisrng 
\ methodologles. The tests should mclude carrying out a11 

relevant su rvc?‘y:; a nd analysc:s of re3uLt,l. Makc 
recommendations on future demand est~mat~~~ul~~rsh~~~~ 
support organlzations, (b) M&E actlvlties. 
a150 Lnclude proposed changez in "standard" bnneiLr_ 
measures used Ln applying subprolect eligibLlity crLterLa. 

(5). Carry out revlsed tests using besc mechodology from earlier 
steps, and define detailed recommendacLons Lncluding 
sampllng fractions, lnt2rvL2w formats, tlming and 5requency 
Of surveys, and systems for data analysLs, decailed 
training materlals for us2 by SOS, Fund, or >l&Z staff for 
future application of thr mechodology. 

5.24 Staffinq. The study would require an economlsc, wacer supply and 
sanitation engineer and survey speclalist. Staff detalls, tome and 'budget 
requirements are provtded ln Table 5.2. 
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5. Study on Pollcies to Promote Prrvate Provision of Rural Water Supply and 
Sanitation Service (US$ 0.07 million) 

5.25 A basic ob]ecti e of the RWSSP LS to develop provLsion of NSS 
services to the lowest level oi government possLble, and preierably to the 
private scctor wherc feasLble. ThLâ requLres rev~ew of the efflclency of 
axlstLnq prlvatt? 'and public practlces. Improvements may requlre changlng 
unsatisfactory past practices, and possibly developing new programs to nanale 
issues nec prevLously dealt with. 

s.2E> Study Oblectives. The main oh-)ectLves of che scudy are: 

(a) to Ldenx -y pol1cy constralntâ CO eiiicienc service 
dellvery by the private sector; and 

(b) 1~0 recommend measures to Lmprove 2ificienc-y of privace 
supply of WSS services. 

5.27 Methodology. The study would Cocus on the iollowing: -- 

1. Revrew literature on rural water supply and saniracion 
lservice delivery and roles of governmenC and privace 
'5eccor. 

1 
1 
1 

1 
1 
1 
1 
1 
1 
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productLon of secCor Lnputs (pumps, p~peâ, stc.). 

(b) subz ~dy by HMGN ~IL- TNCO; of‘ SLIP~~LL~> oi: sp,,rc!:~ <IL- 

other Lflputà (HMGN product,on, rnakLng subsLiiLrtici jparùs 
avaLlable LII some cases Lnvolves admLnLstratLve hurdles CO 
securing access, but sLinultanrously rzducer pr1vace 
LncentLves to stock spares, resulting Ln poor àervLces). 

(C) as a subset of (b), HMGN subsLdLzatLon of supply of 
technLca1 staff through the DWSS (whLch tends to reduce tne 
Lncentives for potentLa1 demanders to engage scaif on che 
market, or for technLca1 personnel to offer therr servLces, 
especLally Ln more remoce areas) 

(dl Lgnorance by prLvate traders or manufacrurers of 
demands for sector goods or servLces. WhLle C~ILS is not Ln 

the fLrst Instance a pol~cy constraint, HMGN may Os abla to 
help overcomLng thLs constraLnc through polrc~es on dasLgn 
standards, publLcLty to relevant enterprises, or possLbly 
temporary pump-prLmLng subsidies. 

te) lack of demand because of Lgnorance of potential 
users, LmplyLng need for approprLate educacLona1 Lnpurrs at 
local levels, and 

(f) Lgnorance by manufacturers of possible Lmprovemencs 
(again, not a pol~cy constrainc, but an area possibly 

requLrLng additiona HMGN R&D or LndustrLal excensLon work. 
ThLs study would be related to studLes on Lmproved 
technologres). 

3. IncervLew relevant market partLcLpant5 (tradcrs, 
manufacturers, technLca1 professLonals, coops (whlch are 
Lnvolved Ln subsidized dLstrLbutLon of some spares), HMGN 
offLcLals, NCOs, WUC members) to assess the LncLdence of 
LdentifLed LneffLcLencLes. Assess the exrent to whLch 
LneifLcLencLes are general, or vary geogra?hLcally. 

4. Reconunend pol~cy Lmprovements to ensure thar privace sector 
makes more constructive contrLbutLon to dellvery of 
services. RecommendacLons may Lnclude: 

(a) specLfic polLcy recomrnendatLons 

(b) types and levels of actLons requLred (e-g., Ln 
traLnLng or extensLon work), and/or 

(Cl addLtLona1 feasLbLlLty work to be carrLed OUTI by 
other studLes on specLfLc Ltems. 
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6. Special Sactor Monitorrng Study (US$ 0.23 million) 

5.29 The study woul:: Lnclude funding for speclal seccor monLEoring 
acIzivltlas which would be mtillaged by NPC. It would monLtor and evaluate SO 
Lmplsmentation performance and prolect Impact. Specific studies would be 
carried out durlng the entire Prolect period to generate Lnformation on 
successes and faLl.ures to provide Lnformatlon to define future polrc12s anc? 
investment decLsLons. 

7. Preparation of a Follow-up Project (US$ 0.31 millLon) 
5.30 A preparacion package to deveiop furcher foliow-up 2rograms 
incorporating lessons Learntand experience galned from che presenc communlty- 
based approach. 
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vx. SUPPORT ORGANIZATIONS AND SERVTCE AGENCIES 

A. Institutioaal Partners of tha RWSS Fund 

6.1 This chapter revlews a sample of organlzations currently engaged 
in RWSS and/or related activities to assess thelr capacity to underrake RWSS 
sub-prolects. The institutiona partners of the RWSS Fund have been defined 
according to three categories: Support Organizatlons (SOS), Service Agencies 
(SAS) and those organizations that combine aspects of boch Support 
OrganLzation and Service Agencies (~O/SAS). 

6.2 Support Organizations (SOS). SOS are organizations that would 
assLst beneficiary CommunLtLes to take a leading role in the decision making 
process concerning the identification, design, implementation and maintenance 
and operatlon of their water supply and sanrtation scheme. They Lnclude local 
governments, nongovernmentnalorganizationsand community-basedorganLzatLons. 
SOS would meet established elLgibLLlty criteria (see chapter IX) before they 
qualify as SOS for the RWSSP. 

6.3 Service Agencles (SAS). SAS comprise Lnstitutlons that prOVrd2 
specralized services to strengthen the capacity of SOS and cormnunicies CO 
amplement sub-prolects. These functions rncludetraining, the developmênc and . 
supply of software materlals, monitoring, evaluation, technlcal assistance, 
and the supply of hardware materlals. SAS would also provide technical 
servLces directly to tha Fund in ar2as such as communLcatLons, materLa 
production, research and development, monitoring and evaluatlon and conducting 
speclal studies and impact assessments. 

6.4 Support Organizations/Service Agencies (SO/SAS). A iew 

organizations combine aspects of SO and SA, working ]ointly in partnership 
wLth the communities and at the same time offer technical services co ocher 
agencies. 

B. Support Orqanizations 

6.5 Nongovernmental organizations (NGOs) representlng national, 
reglonal and local, çommunity-based organizatlons (CSOS) and village 
development committe2s (VDCs) were assessed on their approach to service 
delivery, organizational structure and management, sustainability, stafrLng, 
and lnstitutlonal capacrty to amplement RWSS sub-prolects (~22 Xnnax 6 for 
detaL1s). 

1. Nongovernmental Organizations 

6.6 There are 3 groups of NGOs that have the pot2ntralto function as 
SOS. These are the national NGOs, regional NGOs and local NGOs. Their nature 
and implementation capacity are highly variable (Table 6.1). A large malority 
of NCOs are weliare orrented, theLr main purpose being to "s2rve the community 
and the underprivileged". The emphases on f.ulL 52r;r LC2 d2livery ha5 
encouraged a beneficlary-benefactor relatlonship. This type of relationship 
has not fostered the growth of communrty capacity for self reliant 
developmenc. 
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067 Most NGOs ,IL'B typically managad by il v,-,Lunteer ex.=cutlvu I\oar(J 
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tward orten consiscj of tha cornmunlty elice. The Board momba, ï drd 
roopona Lble cor rlcc~or L-1 t L Ill with rurldLllc] aye11c LJS Jllil ,upL?‘-“” I!?L) 

implementation. When a Proposa1 LS funded Board members or‘can funccion a5 
paid staff of their NGOs èxcept In the case of national NGOs. Many NGO 

members are politlcally motivated and cn~oy considerable influence within 
thtilr own com~~~un~ty. If 1-l qu LCti ~oIlu11ofl 1LIr 311c LI1I1LVLdUcll ca tJF: ..l nlclubr’L- JC 

cwo or three NGOs. 

l5.a National NGOs. National NGOs are organizations that bave 
c‘hapt2rs in a11 districts. They generallii have a well institutionalized 
manacjamant Gtructute, are CI -dn bureaucraclc and allow Little auconomy for 
their dLstcict chapters. As a result pro]eccs are often target-ori2nt2d. 
TheLr malor strlrngth LS the avarlability of sector specific expercrse and a 
well established network. 

6.9 The Nepal Red Cross Society (NRCS) with chapters Ln a11 75 
districts 1s the leading national NGO Ln the watêr sector with 10 years of 
experience. WLth its present staffing it has tha capacity to Lmplemènt 10 
schemes per year on average. Many chapters of NRCS have Lmplemented over 100 
water supply schemes. They have the advantage of being able to tap the 
resources of thez parent organizations. 

6.10 ReqLonal NGOs. Regronal NGOs are organisations that operaca Ln 
multLpl2 districts rither from the tenter or from district headquarrzrs 
through fLelding of supervisory and field staff. A few larger regional NGOs 
consist of professionally qualifled 00-z d members in contrast to local NGOs. 
A malor advantage of these groups LS ?:r abLlLty to appropriate skilled 
professLonals on demand, and to serve as a bridge between the RWSSP and 
grassroots organisations. Their Lmplementation capacity at present ranges 
from 6-10 community-based schemes. 

6.11 Local NGOs. -- Lc. -1 NGOs are organLzations that work Ln only one 
district. Thay are active and effective in mobilizing community resources to 
undertake a wids rsnqo of development activities. One institutiona weakness 
of the malority of local NGOs LS most of their staff are volunt2ers. 
Nonetheless, Lt LS the smaller local NGOs that are able to raise resources and 
mobilise tha commun~ty for collective work. They are flexrble Ln adapczng to 
local conditiony, t!n]oy good rapport wlth the comrnunLty and cari render micro- 
assistance. In addition they are aDle to mobilize voluntary work from thelr 
members as and whsn neaded. A few larger local NGOs bave the ability CO iocus 
in one area wlth a long term perspective. This has been attributed LO support: 
from êxternal organizations and leadership withln the NGO. 

0.12 Most Local NGOs do not seem to have spec1fLc crlteria for 
selsction of pro1ect.s. Decisions relating to selectionof projacts ars LLkeLy 
ta be made on the basis of persona1 knowledge or representation from specifLs 
Board members. Small2r local NGOs do not have good book keeplng practlces 
which are required for larger prolects although they keep records of financLa1 
resources mobL1Lred internally such as membership fees, and procerdu Ssom 
charrty and cultural. activLtLe;. 
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mrce : Consultant's Assessment. 

6.13 Water supply prolects undkr-r_ -.-en by local NGOs have been small 

primarilydue to financial limitations and weak managerialcapabillcies. Mosc 
local NGOs do not have technlcal staff. However, they have demonstraeed 
abllity to recruLt techniclans on contracc or tap technical assistance from 
their members and/or district lune agencies. Informa1 concacEs LS a 
contrlbuting faccor îor de:-dloplng the linkages between an NGO and the line 
agencies. Many local NGOs utilize DWSO technlcal personnel izo design wac2r 
supply syscems through non-officlal channels. The cechniclans are recruited 
for a speclflc assignment and are paid a fee for thelr services. Local NGOs 
have the capaclty to lmplsment 3-O communLty-bassd schemas. 

2. Communlty 13ased Organizations 

6.14 CBOs are genera“.' Lnformal organL=ations and therr members arc? 
themselves beneficlaries of ,121r actlvities. There are three types of C~OS: 
Lndlgenous, self help and exrernally formed (see Annex 5 for detarls). TF.2 
performance and capaclty of a CBO for service delivery depends on how 
represèntative 11: is of the communJ.E:/. Indigenous and self-nelp C~OS are 
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Centers OP community interaction and tha CocLrl point of ~<JcI.~~,II\ m.ll\l n*>, 
nludlGICLull .îlld cunLLu1. UIIlLkC ~xi~cllully LLJcnlr'd CU05 t hzy ilLci ;rbLti CJ 
mobilize financral and human resources, and are willinq to undercake actendJnt 
obligations to the prolect. Capacity within C~OS LS lack~ny in Einancial 
management systems. For actrvities limited within the beneficiary cormnunity 
the informa1 accountinq system LS perceived as appropriate and suificienc to 
ensure frnancial transparency. 

6.15 There LS a growlng trend among CBOs within a locality to form an 
associationwith a more forma1 structure to improve services t-0 thair members. 
The association LS manaqed by a conunittee made up of representatlves of 
different CBOs. CBO associations show considerable potentlal CO function as 
SOS as they would be able to utilize resources more efficiently than 
rndividual CBOs. Individua CBOs have the capacity CO implemsnc onè drinking 
water scheme. 

3. Vrllage Development Committees 

6.16 Village Development Committees (VDCS 1 lack dsvelopmenc 
orientation, have llttle track record and have less capacrty than other SOS. 
Personnel management are often poor and staff incentlve LS inadequate. At 
present VDCs have minimal human and budgetary resources with which to carry 
0ut RWSS actLvitler. There LS also the danger that the genuine desire of many 
VDC members to carry out development work could be mingled with policical 
considerations. 

4. Manpower Assessment of SOS 

6.17 DetaLled manpower assessment were carried out for a sample of 7 
NGOs, S C~OS and 1 VDC to assess tneir capacity to Amplement RWSS subprolects 
(Tables 6.2-6.3). WLth the exception of the CBOs and VDCs a11 tha NGOs bave 
at least a conununrty development worker or a HSE personnel on staff. Most 
local NGOs generally do not have technical staff such as enqineers/overseers 
except for the more experienced organisations. Most local NGOs operate wich 
a smdll tore staff usually a coordinator and 1 or 3 support staff. They 
generally do not have staff with speciallzed skills. Exceptions to thls are 
a few Larger and more experienced NGOs who employ a pro]ect coordinator or 
speclalist staff in health/conununity development. Larger NGOs have a few 
technicians on staff. 

6.18 Conununlty activLtLes undertaken by dlfferent SOS vary in intensity 
and duration ranç:ng from 2-6 weeks. Activrties Lnclude needs assessment, 
community organisation and UC formation. Those organlzatlons that seek KO 
encourage broader participation of the community tend to invest more time. 
The SOS reviewed use water as the entry point from wnich otner activities 
develop. 

6.19 The malority of SOS are ludqed to be weak in nyqiane and 
sanitacion education (HSE). Person days spent rn HSE and ralatsd J~CLVLIIL~S 

range from l-4 weeks per scheme. HSE and related accivltias arc' net well 
rntegraced with water supplies. \ 

6.20 Most SOS reviewed complete construction in one season wnLch take 
2-6 months per scheme depending upon scheme size and type. Smaller local NCOs 
do not provide VMW tralning and do not as a rule have a sanitation component 
t0 complement water supplies. 
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C. Servrce Aqencres 

6.21 Servrce agencles (SAS) revlewed mclude governmenz, prlvate, and 
nongovernmental 0rganizaLLons. The SAS are broadly cacegorized Lnto 4 areas: 
training, monLtorLng ,ind evaluatlon, materLa deveiopmenc and 3uppl~ers and 

manufacturers (Table 0.4). 
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1. Training Institutions 

tj 77 . -- Tralninq LS ofL.red throuqh government 1Lne aqencles, bLLâc%ral 
an+ muLtLlatera1 donors, national and Lnternational NGOs and prlvate tra'ninq 
Lnstltutlons. DetaLLed manpower assessmencs were made on a sampl? of 10 
trsining LnstLtutions (Tables 6.5-6.6). Some training organizacLons conducc 
training only on'hardware such as plumbing, ierrocement tank cons~ruct:on and 
O&M, whLle others on NFE, HSE, leadershlp building, and fLnancia1 and 
management training. The capacLty of governmenc training Lns~:~u~;ons co 
oifer s.ervLces ho the RWSSP LS LLmlted, both by the regular worhioad of tL1eL.r 
staff and bureaucrat1.c procedures lnvolved 111 provlding Lncentlves i0r 
government staff. They gener3lly do not render trainlng services CO NGOs. 



‘L’Llblu 6. 5 : ,-,.Ill~OW~LT ,,~~U~~"ldllt Ot 'rL-~illLIl~J s,%rr - 

;1;f3-uuU pH3 
I I I I , 1 
~2~sAP+paL~LtGl 
l I 1 I I I 
;3;ulRC ~Privare 
I , 8 8 , l 
; 4 ~N3HoPJn~m 
I , I I , I 
; 5 ;uAc w 
I , 0 l I 0 
1 6 ;tlTc w 
I , I l l I 
;7;süu #GI 
I l 1 I , I 
; 8 ;IFCD W-J 
I I I 
I l l 
; 9 ;DE0 It= 
I l 1 I , I 
; 10~HlRDfc IPrivate 
I , 1 
1 1 I 
l I # l I I 

6 1 
I 
I 

81 
I 
1 
I 
I 
I 
1 

1 I 
I 
I 

3 I 
l 
I 

1s ; 
l 1 

2 I 
I 
I 

2 I 
1 
I 

15 ; 
I 
l 

2 I 
6 
I 
I 
1 

* NFE facllitators recruited for 6 months 
Source: Dlfferent Sources. 

0.23 Training services offered by 1 NGOs and private trainLng 
LnstltutLons are better able to expand their trainlng capaclty to meet demand. 
Most private training Lnstltutlons are able to orqanlze speclalized courses 
to meet the needs of a pacticular client. 

6.24 Bllateral and multilateral donors, on the other hand, are more 
flexible and would be able to expand theirtrainlng to Lnclude tecnnical staff 
working with SOS. 

2. Institutions for Material Development 

6.25 There are only a handful of organlzatlons that are capable of 

producing partlcrpatory materrals to support RWSS related actLvlt:es. The 
Health Education Section of the MOH LS responsable for producing health 
education marerlals. The section has not been able to recruit personnel ~-11th 
creatlve abLllties to produce Lnnovative work. 
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Source: DLfferent Sources. 

6.26 Three potential I,dngovernmentalSAs for materlals developmenc were 
reviswed (Table 8.7). These organizaELons develop health and NFC macerLa?s 
for new LLterates. A ifew also train government and nongcvernmcntal 
organizations on prxnary health tare. Al1 three organizations have qualifled 
staff and have che potential KO develop materlals for RWSS related accLvLtLes, 
DU~ would need guldance wlth contenc and presentatLon. 

3. SAS for Monitoring and Evaluation 

6.27 The organizaclons Lnvolved In these servLces Lnclude privata 
consulting flrms,. NGOs and INGOs. There are many qualifled private f:rns chat 
are able to carry out forma1 evaluatlons of prolects and to conduci special 
studies. Many wculd also bs able to provrde technical personnel to asslst SOS 
to desLgn and conscrucc wacer supply schemes. 

6.28 six SAS representing gc.,dr,::nent, nongovernment and privaca 

LnstltucLons were revlewed for research and developmenc and H&Z a2rvLces 
(Table 0.8). Government lune aqencles are primarily Lnvolved Ln conducting 
H&E of thelr own proqrams and generally do nos render ser*lLces EO NGOs, C~OS 
UCs and VDCs. 
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Table 6.7: Manpowwr Asswssmwnt of SAS 

Involved in Materral Production 

;sN.;sks; \ Type I I SOFM :S+ç~r: xaif ;Total; 

I 

; 1 ~RCflK~EQ), Health 121 121 ; 2; 2; 81 
1 , IParenal pr& i i 1 i l I I 8 
1 , I 1 0 l 
II I l , ’ I , 1 1 1 I I I I I l 
; 2 IIFCD il432 Traimrg & I31 1; ; ; 1; 2; 7; 
1 , INFE Haererial Pr0d.l I 1 i I l I , l l 1 I I I 
l I I b 0 8 1 I 0 I , 
I , 1 I 1 , I l 1 I I 
; 3 #IF INa, tblch 131 1213 1 ; 2; 10; 
l , (hxerial Pred. i i 1 i I 1 1 l 0 I I l I f 

Source: Drfferent Sources. 

Table 6.8: Manpower Assessment of M&E/R&D Studies 

I 
I 

I 1 1 
I I 

; 2 #lRC i Privare 1 1 
I l I I I I I 
; 3 ;DDc ;ID21 gm. I I 

I 1 I 8 I 0 1 
; 4 ;Dl3 pwllre qlcy 1 
I 1 0 l I I I 
15 ;?ïwFslS #33 I 

0 
1 l I I I 1 I I 
;6 Du93 ~m;/llne q3xy ; 
I 1 l 1 1 , l I 
; 7 ;DFHl ItWllne agency I 

17 ; 
I 1 

61 
0 l 
I 
, 
I 
I 

41 
I I 

11 ; 
, l 
1 I 
I 
1 
I I 

1.6 I I21 a; a;a2 1 

1 I l , , , I 
I I l I I , I 

I II 51 I I I I 

10 ; xl; 
I I I i 

I 71 
1 I I l 

3; 10; 
l 1 
I I 

9; 15; 
I I I I 

3: 27; 
I l 0 I 

7; 51; 
I l I I 

a; 15; 

Source. DLfferent Sources. 

4. Suppliers of Hardware Materials 

6.29 Private manufacturlng firms are able to complemenïz government 
service dellvery systems. Host manufaczarers conform to ISI standards but 
there LS wide varLety Ln the type and quallty of handpumps and ficzLngs 
avaLlable In the market. Pipes are generally Ln the market but che SOS would 
have to place orders wlth sufflclent Lead tome to have macerlals avallable Ln 
time for construction. 



a.30 Two potentral suppl~er3 werc rev~ewed for tho stctcly (T,II~I~~ r;.g) 
SupglLuca cJUll"rL1LLy CUCLULL-C -~a-*iulB JLJWII p4ylnlzlIL upon pLacC3nt:I~L UC tiL'deï. 
However, no down payment LS requlred for well reputed institutions. In such 
cases full payment is made upon delivery of goods. The analysis of S.Is 
provrding hardware components LndLcates that there LS sufficient capacity in 
Nepal to meet the requiremencs of the RWSS Pro]ect foc popes and handpumps. 
The one area Ln which Nepalese producers are weak 1s in Eittings, the 5~11; OC 
which contenue to be Lmported from Cndia. 

Table 6.9: Manpoirer Assessment of Suppliers 

Source. Different. Sources. 

1) . Supporr DrganizatLon/Service Agenices 

0.31 A number of experienced support organisations have begun to share 
their expertise by offering training and technical services to other SOS, 
brlateral, multilateral, INGOs and HMG, thus serving the role of service 
agencLes (Table 0.10). As a group, SO/SAs represent a fairly strong set of 
Institutions. Although the number of SO/.SAs LS not as large as the numoer of 
SOS or SAS, when taken individually they have substantial capac~ty to 
Lmplsment water rupply and sanrtation projectr. 

Table 6.10: - Qualitative Assessment of SO/SAs 
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6.32 Altllougl~ IIIULIL LNtiO3 d 1-C working LI-I pdrcntic>hlp wlth 10LdL 
organLzations, only a few of them have Lncorporated water SUPPlY and 
sanitation Lnto their programs. A number of NGOs who work direccly in 
communitLes have begun to provide servLces to other organL=atLons. They bave 
the capacrty to Lmplement community-based schemes themselves and have adequace 
technicalmanpower and capacrty to monitor and evaluate sub-pro]accs on beh.~Lr: 
of the Fund. 

6.33 DetaLled manpower assessments were carried ouc on a sample or‘ 5 
SO/SAs rncluding government, nongovernment (national and Lncernaclonal) and 
bllaterals. Four of the SO/SAs revLewed are directly lnvolved Ln 
Lmplementation of water supply servxes, while one LS more rnvolved In accLon 
research activltLes which alm at creating awareness among rural peopla of che 
need for self-help development (Tables 6.11- 6.12). SO/SAs Lnvolved in RWSS 
typlcally bave rpecLallzed staff in cornmunLtydeveLopment, HSE and enqineerLny 
and are able to provide training for thelr field staff and to other SOS as 
well. None of the SO/SAs reviewed have used NFE ln their programs. Of che 
SO/SAs reviewed HELVETAS whlch has a more Intensive programto enhance women's 
par=LcLpation spend longer tome L;I assesslng needs and organLzLng cht- 
communlty. Compared to the SOS revlewed SO/SAs give more emphases to the 
software component, and HSE Ln particular, LS more lntegrated wLth wacer 
supplies. 

TaLe 6.11: Pwpxr 1z'ffppm oftusswaredsJ/s& 

1 , I 
I I l 1ca-d ;H% ;NFE iTq.1~~ $W~~~E~~~S~SX ;Tem;lpc.;w f j 
1 I l l I I I 1 , 1 Ib I , , w I Islperl I I I I I 1 , 
I l l I 
i 1 ~tELVETAS~INI0/Traini~& i 2 1 7 i ;2;-;- ;2;2;-;1;2; 2;ao; 
1 , I I ~lrrpL~rarirn 1 I 1 I I l I I I I I I I 1 I , , , , I , l I , , I 1 
I , I 1 1 , , , , 1 l I 1 1 , I I I I I I I I I , l I I I I 1 I 
1 2 ;ms ~M)/Acrim ; 4;- ;_ I- , 114; a;- l-1 - I I I- ; 4; 13; tr8; 
I , I I , , I , I I I 8 , ;Research I l , l I I I , , , , I I , 1 I , l , 
1 1 I l l 1 , l l I I l 0 l , I I , I I l I , , , , l I , I I , I I 
; 3 ;s.wKls ~N;O/TrdlnlIKJ ; 7 ; - ; - 1 3 ; 1 ; 6; 2f2; 2; III 3; 27; 
I I I& Inplarrntarim[ l l I I I I I , 1 I I I , I I I , , l I I , I I I , I 1 
I I I l I I I I I 0 1 I l I l 1 , I I 1 1 I 1 , I l l I I I I , I I 
/ 4 ~FNUM ~BiLarrral/ I - ; a;- 1 b;- 1 - ; 11-I - ;_ ; a; 42; 65; 
1 I 1 , , 1 , I I 1 , I I iTralnl*Irrpl. 1 I , , l I , , t , I I , 4 1 , 1 l 
l l 1 I I 1 , I , l l l I , I I 1 I I l I l l I l I l l 1 I l , l l 
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Sauce. Diffenmr Çx-cn. 
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* Schemes are large covering the entlre VDC. 
NB. Frgures wrthin parenthesis Lndrc, -verage no. of schemes lmplemented 

w year. 

E. Staff Requirements for RWSSP Schemes 

0.34 Exp~r~tinc~ tram wat~tr iocu ,IKI SO/SAu -iuch LIS HELVETAS, FINI4fDh drid 
WaterAid show that rmplementatron of RWSS servrces requxe specialrzed staff 
to supervise community organLzatLon, HSE, and survey and desrgn. The SOS 
rrvrewad fa11 short on appropriate software Lncerventions which would enable 
communLtres to take a leadrng role Ln the decisron maklng process concernrng 
the Ldentrfrcatron, desLgn, Lmplementatron and maintenance and operatlon of 
therrwater supply and sanitatLon scheme. A stronger software component would 

be requrred to complement warcr supplies than LS currently pract-ced by the 
SOS revrewed. 

6.35 Prel.unrnary estlmatlon of staff rnputs for development phase là 
presented Ln Table 6.13. A Community FacLlLtator (CF), a Hygiene FacLlitator 
(HF) and a hardware personnel would be requlred to asslst the communlty 
develop an understandrng of the lrnkage between water supply, sanrcatron and 
hyglene educatron and Lmproved health. The communrty wrth assistance from SO 
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facilrtatorti would iduntrfy problème dlld dC]L'JrJ 011 Kd.AJ Lblc> J~LUCLC)IlS 

considering technical, financral and socio-cultural conditions (see chapter 
IV for details). Assuming COmmurUty srze to be 50 households in tha hi113 anii 
100 households in the terai Lt.1~ estimated that a community (hi11 & terai) 
Ln the developemnt phase would require 3 months time of 1 CF, 2 months Lnput 
of 1 HF and about 26 person days of1 overseer, in addition to supervisory 
Lnput (Table 6.13). In the implementation phase Lt is 2, _i and 4 months C~L- 
the CF, HF and technician respectively, in addition to supervieory staff 
input. In the post-implementation pnase it LS 2, 3 and 1 for the CF, HF and 
the technicran (Table 6.14). Person days required are baâed on likely tirne 

needed for each activity. This would need to be revrsed and updated in the 
Final Report as staff inputs in JAPPAS supported schemes are processed. 

Table 6.13: Estimate of Staff/Days Required in the 
Development Phase 

I ACTNITIES I I 1 l - I 
I I I 
1 I I 
I 
I ; CS/ 1 CF/ ; HS/ ; HF/ ; NF-; Erg/ ; Os/ ;Te&/ ; 
I 
l I%s ;*s ;*SI *SI *s IWsl *s I *s I 
I 6 I 
1-M l 

I 

1 1. Gmmity tiilizatlm I 
1 
I l CAP ses1u-s for WC ; 

I rollmt1m l 
I 

1 1 
I 'MJC Tiavw-q I 
I 
, l mltonmltiircdrlal~~ 

I 
I kpk3l) l 

I 

; 3. ttyglrn & i3l1rancfl ; 

I "Ws.s.svns~orHSE 1 
I 't&lthKAp I I I 
I 
l * Parrrc~paroryHSE 1 
1 
I * HSE srrarqy I 

I 

I 
1 
I 

16. Derallrd %-vey & ceslql ; 

I I 
1 'Resurce -1q 1 
I I 0 * sarrce se1ecT1m I 
0 l I *wwss1oIs for I 
8 1 &sig-~/senncelevel i 
I 
0 '01sau.1msuluse/ ; 

I I 
0 l-au2 ot titer I 
4 
l fkpzgr~lwluuvy ; 

I 
1 'Eqlneerlqcksrgl ; 

I I 
l l 

1 s. UImLnlry Acnal PM ; 
l , * Prqnrancn of W as 1 

I ptrçnsal Ter lrQ1. & 1 
I 1 pxx-lnpl. @Ee5 f 

1 I I 
I 

I I I 1 I 
I I I I I I 1 I , 
I 
1 

Source. Consultant's estimate. 
** Where NFE LS being supported the NFE Superviser (NS) would be responsable 

for HSE activitres and would functlon as the community's HF (see chapter IV). 
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t I I 8 

I ; cs/; CF/; HS/; t~F/;h~':w ;TM 
I 1 I d;ys I chys ; days 1 ci%+ ; Lys j ays I days 

I 
;ïlSlBfNAmW I I I 1 I I 1 l 0 1 1 I l I 
: 1. kirer Sqply & Sairaricn~ I 1 I l I I l l I , I I 

: * cumullry nrztx11mml~ ; 10 ; I61 1 1 I I 
l 1 
1 * W Trainiq 1 
: l Gnst. s.çervisl~n i 

I l but-ce pmtecna1 l 
I 

I l I&n rrdrnug I 
l 
I l brrrne onsf~~ticn i 

I l WC tra1mfg I 
I l 
I I 

f 2. t&lm-e & tilraarlal 1 
0 I 
I l HSE Tralmrq l 

I l Parciclparory HSI: 1 
l I l HSE to Sd-ml ch Ildrm; 

f w-rota1 . ; 6 ; 60 ; 8 ; CU ; 10 f 2S ;lM ; 

;FUSFDR8esrr;nor FtWE ; 

i 1. Uarer SIFpLy E S;mratlmI 
8 l o& I I l 
t * lïmineCcrstruccia7 1 
I l I 0 
; 2. ItyqlrneE s3l1ranm , 

I 
6 
I + Rerreskr tSE Tniniqf 

I +mtlqBrqHsE 1 

l * posr bim w l 
I I 

; 3. aqm? servlcesto'~~ 

I ' s!cl LL l!lhmcallnt Trq. ; 

I 
l * SpxlalUms7 Prqm 1 

1 I , 
; 4. WC Rqlscrarlal , 

l 
1 I 1 1 
: 5. t+xl1ronq & sqm-dl~;lcn ; 
I t 
I I 
I I 1 I 

l 

I mT#u ; 10 ; 123 ; 16 ; I&l ; 12 ; 'cl : 150 ; 

Source. Consul tant o s Est udte. 
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6.36 Assessment of potential SOS indicate that in a year a national 
NGO cari undertake 15-20 schemes, a distrrct NGO about 8-10 schemes, and a 
local NGO 3-6 schemes. VDCs would be ble to manage 1-2 schemes while CBOs are 
capable of implementing 1 scheme a year. In ths f~rsr: year of RWSSP 
implementation 125 schemes are antrcipated (Table 6.15). 

Table 6.15: Exoected number of SOS and Number of Schemes 
in the Frrst Year of RWSSP 

--------------------------------------------------------------------- 

No. of SO No. of schemes Total 
schemes 

per SO 
-----c--------------------------------------------------------------- 

National Level SO 1 15-20 15-20 

District Level SO 4 a-10 32-40 

Local Lave1 SO 10 4-o 40-00 

VDC 9 l-2 9-19 

CBO/CBO Association 6 1 6 
---------------------------------------------------------------- 

30 102-134 
---------------_------------------------------------------------- \ 
Source. C~onsultant*s Estimate. 

F. ODtLons 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 
ptior experience in Lmplementing rural water supplies. WLthin each cacegory 
there LS great diversity in tsrms of approach, experience, methods of 
operating and technical competence. Whether SOS have delegated sufficlent 
authority and turned over enough control to enable beneficzary cormnun~~~es bo 
take Joint responsibLLity for scheme development and OLM of their completed 
syscems LS yet to be assessed. 

6.38 Reglonal NGOs by virtue of Lt being based in Kathmandu or in 
district headquarters have the ability to recruit on demand the kind of staff 
recon-unended for RWSSP. Two have a track record in rural water supplées the 
other two are strong Ln particular areas such as NFE and credit groups. They 
have the potential to expand and are net limited to a particular geographical 
area as demonstrated by SOLVE. They usually work through fielding of 
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 che 
regional NGOs they live in the service area and operate Ln only one district. 
They are likely to Lncrease the number of activities in a district tnan 
operate in multiple districts. 
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6.40 Smaller Local NGOs dlspLay CharaC:teI.LsI-les of Cnos, are str:~~~~~,~ LII 
nlobLLLzLIIIJ thrr ~ZUIIUIIUIILI;~, Il.lVtJ LL Jrnclll LOCUJ dLtiLL, but l.Ick tectll1LYUL d.nd 

managerial competence. Thev vould requ LrT-- substantral Fund staff Lnput. 
IndLcations are they would \l?l-d to work Ln conSortLA wlth NCOs oc pr~vdica 

firms Ln order to manage the SO function of the RWSSP. At present their 
grow-th LS limited to the xrunedlate community. At the other end are private 
frrms, technically capable but 1ackLng linkages wrth ths community. 
CoLlaboratLons between these two groups would complemenr one another and 
simultaneously reduce direct Fund assLstance In terms of developing proposais 
and technical desLgn. 

6.41 The JGFFT pro]ect rn Lts prellminary set-up phase LdentLfled 
several possible service combLnatrons. These Lnclude: 

1. RWSS funds a lead NGO who would work directly with users and 
smaller local potential SOS to deliver servLces. 

2. RWSS Eundr A national NC0 to support several local NGOs and 
strenqthens one or two to _ - me a lead SO. 

3. RWSS funds a number of weaker SOS directly and hel?s arrange the 
services of SA for technical support. 

6.42 \An assessment of the cost effectiveness of the dlfferent 

lnstitutLonalxarrangements lwould assLs.t Ln determinlng ths best feasible 
options. This would be updated Ln the Final Report. 
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VII. ECONOMIC AND L-INANCIJLL ANALYSIS 

7.1 The proposed RWSSP would be IustLfied on thr basis of suscainable 
haalth and hyyiene benefLts accruing to the rural undei.servsd popuL,ttion 
through Lmproved water supply and sanitation SB~VLCSS, and improv~ment~ in 
income through time IavLngs for WOIU~~II L+s w.tttir I J brouc)ht iL3JLJC ta tt1cr 

dwellrngs in a cost effective and sustainable manner. Ad?Clu;it? CLnd 
quantifiable data on health benefits of water supplies do not BXLSC. Data on 
tome savrng benefits exLst but are sub]ect to varLdtions between schames 
(gravity and tubewell) and location 1.e. terai and hill. 

1. Ob3ectives of Economx and Financial Analysis 

7.2 The purpose of economic and financlal analyses are to: 

(a) establish criteria for apprarsing the economlc viability of each 
scheme; 

(b) provide inputs into f rnancial estimates and affordability 
criteria; 

(Cl esfimate the economic viability of the RWSS Pro]ect as a whole; 
and 

Id) recommend what additional data and analysls are needed during 
Prolect preparotion and Project execution. 

2. Proposed Framework for Economie and Financial Analysis 

7.3 In order to achreve the above oolectives, aconomic and financlal 
analysis would establish criteria to assess long term sustainability of 
schemes rncluding community willingness to contribute towards capital and OtXM 
costs. Economie vrability of schemes and the RWSS ?ro]ect as a whole would 
be established from Renefit/Cost analysis, and an acceptable economic race of 
return using IDA (World Bank) method and Program Budgeting mechod of the 
Ministry of Finance (MOF). Maximum cost criteria LS determined for a given 
service level for each technology choice i.e. gravity flow, shallow tubewell, 
duqwell and spring protection (see chapter IV). 

7.4 Economie analysis would utilize information gathered on malor 
benefits of water supply and sanitation in terms of trme savings, increased 
watar consumpt ion, improved water quality, energy savings an.2 other health 
benefits associated with different technology choices. 

7.5 Sustarnabrlity crLterLa would focus on community willingness to 
contributetowards capital and operation and maintenance costs. Affordaoilicy 
for differenc servLce levels would be assessed and community COSC 

contrLbutlons for sustaLnability would be suggestad. 

A. Benefits from RWSS 

1. Benefits from Tome Savings 

7.6 Tome savings in fetching water LS the malor benefit of RWSS KO 
rural people, especially women. Fetching water LS primarily =he 
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reopone Lbillty of womon who sp~nrl na f.:lilTh ag c; hh3\11*B na&-h d.ay <I%l L Il'] t-11 L :1 
.îctLvLty Luc I~ou~chold mdLnLendncc. 

7.7 HiLlS. -- Time savings from RWSS vary considerably from scheme CO 
scheme dependinq upon water point location and service Level. Studies show 
variation in estimated time savings from water supply schemes (Table 7.1). 
Bannie and Partners (1990) ,-rudy of 322 gravity schemes in the Central and 
Western hi11 districts estimate averaqe trme savings of 7 hours per housshold 
per day. This could bave bcen exaggerlted as actual quantity or' wclttiz 
collected per household and time spent were not measured. 

7.8 The feasibilrty study of community water supply pro3ects (ADBN, 
UNICEF and WaterAid, 1991) report average time savings of 3 hours per 
household per day. Another study which reviewed water supply prolects 
implemented by Lutheran World Service (LWS) in the hills of Western 
Devalopment rsgion lndicatl ,arage time rav~ni~rj of 2.5 hourx per housohold 
par day. 

7.9 A sucvey of DWSS/FINNIDA prolects in Lumbini, Arghakhanchi (hill) 
indicate that at 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 pro]ects implemented under Rapti 
Integrated Development Pro]ect estimate time savings at about 4 hrs per 
household per day. 

7.10 A review of a sarnple of 23 gravity flow water supply prolacts in 
the Central, Western and Eastern districts estimate time savings of 1.9 hrs 
per household per day in the halls and 1.3 hrs per housenold per day in the 
terai (SASCON, 1992). The AIIHP study (1992) revrewed 16 gravity schemes in 
3 hi11 districts of Central and Weste-n reg-ons and escrmate averaqe time 
savrngs of 2 hrs per household per day. -.-?ld visits to a few gravity schemes 
supported by Red Cross (Bhumi Dada) in .dvre district indicate time savings 
at about 3.3 hrs per household per day. 

7.11 Terai. There exists no detail studies, to our knowledge, on -- 
quantitative ass'essment of tome savings from tubewell schemes. Evaluation of 
73 tubewell schernes undertah,n by NRCS in Bara, Parsa, Rupandehi, Kapiloastu, 
Banke and Bardia districts indicates average time taken to fetch water (per 
round trip) reduced from 24.7 minutes to 8.3 minutes (HSC, 1992). Since 
houoaholds mdko about 6 trLps (each dbout 15 Liters) time ravLnq3 frorn 
tubewell schemer LS estimated at 1.6 hrs per household per day. Similarly DDP 
(FINNIDA, 1993) data of 348 tubewell schemes in Lumbini suggests thac in 
Rupandehi, Kapilbastu and Nawalparasi districts the average time taken to 
fetch water before and after improved water supplies are 21 minutes and 0 
minutes per trip respective13 . This emplies time savings of about 1.5 hrs per 
household per day. 

7.12 A srudy of terai tubewell schemes (Acharya, 1987) indicaces 
households spent 10 minutes (round trip) before intervention to fetcn water 
from open Wells and consumed 16 lcd 1.2. 91 Liters per household pèr day. 
After installation of tubewells average tirne spent per round trip was about 

' Service level one 1s defined as a protected source 
providing more than 45 lcd at less than 15 minures walking 
distance and more than 6 hrs supply a11 year. 
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5 minutes and per capita consumption of water increased to about 24 liters per 
day L.e. 137 Liters per household per day. Tima savings for tubawell schrmas 
corne Larqely from reductlon in congestion. These f~nci~nqs CO~~UL- with UNICEF 
evaluations of terai tubewell schemes and our fiald visits to Lumbini. 

Table 7.1: Tune Savings from Water Supply Schemes 

----------------------------------------------------------- 
Study Location Type Average Time 

Savinqs/hh/day 
----------------------------------------------------------- 

Binnie & Partners (1990)* Hull GravLty 7 hrs 
ADBN/UNICEF/WaterAid II II 3 hi-s 
Lutheran World Service *' II 2.5 hrs 
FINNIDA/ Argakhanchi II II 3 hrs 
RaptL IRD II II 4 hrs 
AIIHP/DWSS II II 2 hrs 
SASCON II II 1.8 hrs 

Terai II 1.3 hrs 

HSC/NRCS (1992) Terai Tubewell 1.6 hrs 
DDP/FINNIDA (1992) II II 1.S hrs 
Acharya (1987) II II 0.8 hrs 

------------------------------------------------------------ 
Source: Different Sources. 

7.13 Improvements in RWSS have resulted in reduced water collection 
time for women and increased water consumption. The AIIHP (1992) study report 
households consumed about 19 lcd before pro]ect implementation. Higher water 
consumption in the halls may be due to inclusion of water hauled for livestock 
watering and bathing/washLng. After implementation per capita consumptLon 
increased to 32 lcd. Increased water consumption 1s used prlmarlly for 
bathing, washing and llvestock maintenance activLtres wlth Lmpllcatlons for 
hygLene and sanitation. 

7.14 In the hills average water consumption per household before 
improved water supplies was 113.56 liters per day. The averaqe tome spent in 
fdcchingwdtsr wac 3D4.4 minutes per dccy dnd tome COS~ of water collection wa~ 
2.68 minutes per LLter. With improved water supply household consumption 
rncreased to 191.93 liters per day, and time spenc for water collection 
reduced to 177.72 minutes per day. Therefore time cost of water collection 
after prolect implementatLon LS 0.92 minutes per l~t2f. 

7.15 Time savlngs assoclated with initial level of water consumption 
1.2. 113.56 litars per household per day LS about 199.9 minutes and benefics 
from Lncreased consumption of water LS about 08.9 minutes. In tha hills 
tocal [ILme savings benefit from improved water supply (gravlty scheme) IS 
estimated at 268.7 minutes per day or 4.478 hrs per household per day. 
FLgure 7.1 depicts tome demand for water before and after Lmproved watar 
SUPPlY. Elasticity of water demand LS estimated at -0.5 which LS consistent 
with established elasticicies of -0.2 CO -0.7. 
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Figure 7.1: Time Savings Benefit frorm 
RWSS in the Hills (Gravity Scheme) 
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7.16 Ifl the tera tlma cocIt OE watuc COLl~~Ct Lon bufor 
intervention waa 0.84 minuta per LLter (Archaryd, 1987). Wlth improved udtèr 
supply (tubewell scheme) time cost of water collectLon is reduced to 0.47 
minute per llter. Time savLngs associated with InitLal level of water 
consumption 1.e. 91 liters per household per day LS about 38.2 mLnutes and 
benefic from lncreased watsr consumption LS about 9.7 minutes. In the terai 
total time saving benefits fcom Lmpcoved watec supply (tubawells) LS s-Lirun.atc~l 

dt 0.8 hr pcc Iiou~lehoLd prr ddy. FLqura 1.2 ciep1ctà tLLllc: dtinr.i1\d Of iJ4CCf 

before and after improved water supplie:. The estLmated elùsticity of demanù 
foc water ~9 -0.6 whLch LS antLcLpLltc s LnccJ .3lternaclvti >r311 C.‘IJ.l .I cc) Ill0 l.-r) 

likely to be avalldble In the teraL tl. in the hills. 

7.17 Value of Tome SavLnqs. Studies demonstrate tirne saved from 
Lmproved water supply 1s used mainly ln farming accLvLtles, livèstock 
maLntenance, household maintenance (Lncluding childrearlng) and sleeping. The 
evaluation of NRCS drinking water project (HSC, 1992) concludes thac as much 
as 38% of tome saved 1s used Ln Lncome generatLng actLvities, fasmlng and 
llvestock maintenance. The AIHHP study (1992) estimates 30% of tirne saved LS 

used for economlc activrties such as farming, 1Lvestock maincanance and 
cottage Lndustrles. Another 16% of time saved LS used Ln household productive 
activrties such as chLldrearing, housekeeping and kitchen gardening. The 
remaining tome saved LS used in non-economic actlvltles such as sleeping, 
playing and socralizLng. 

7.18 For economic analysis the value of tlme saved LS derived from 
proportions of timê savsd used in economically producclve and non-productive 
actlvitles (AIHHP, 1992). Economically productive actlvltLes such as farmLnq, 
1Lvestock maintenance and cottage Lndustrles have been valued at prevailLng 
economic wage rates for women In rural areas as of January 1993 (L.B. NRs 40 
per day for a nrs of work). Alchougn rural wage race tend CO vary ciepenaing 
upon the nature of work, gender and naarnass to urbùn canters, fisld vLsLts 
to Kavre (hall), LumbLni (tecal) and JAKPAS pro]sct sites Lndlcate wage rarze 
at NF&. 40 per day (oc NRs. 30 per day plus afternoon snack worth NRs. 10) LS 

consLstent with wage rate foc farm labor durlng normal seasons. During the 
peak farming season and for labor Lnvolved Ln digging, trenching etc. wage 
rate are hlgher (about NRs. 60 per day). Thirty percent of time saved used 
for economic activltLes LS valued at full economic wage rate. Anothef 10% of 
tome saved LS used in household productive activlties such as housekeeping, 
kitchen gardening, and chlld rearlng and have been valued at 50% of economrc 
wage rate (sLmllar valuation 1s done &I SriLanka (World Bank, 1992). The 
rernalning S-l'b of tlme saved LS used in non-economic activLtLes such as 
sleeprng, playLnc;i, soczliziingetc. whLch provide conve.nLencc bencfLt3 leadinç 
to Lmpcovemtints in the quallty of 1Lfe. These benefits hdve been ./dlued dt 
25 percent of economic wage rate. Such valuations have been ]ustLfLed Ln 
transportatLon studies as wetl. 

7.19 At January 1993 prices the esclmated value of tome saved for 
gravity schsmes (Ln the halls) LS NRs. 11.53 per household per day lncluding 
benefLt worrh NRs. 2.96 from lncreased water consumption. Assumlng 0 persons 
pet household In the halls che estimated annual per capota beneflc from iLme 
saved 1s valued at NRs. 701. Similarly for terai tubewell schemes total t xme 
savings beneflt LS valued at NRs. 2.00 per household per day or NRs. 115 p2r 
capira per year assumLng an avarage household àLze of 0. 
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Figure 7.2: Time Savings Benefit from 
RWSS in the Terai (Tubeweil Scheme) 
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2. Benefits from Eneryy Savrnqs 

7.20 Nèw water supplies are designed to ensure that users would have 
more convenient access than their previous supply. Convenient access would 

have the effect of significantly reducing effort and energy expended rn 
hauling water for household maintenance. An alternative to measuring time 
saving benefits LS to assess savingr in energy exprnded through t~nw L;JvLngs 

from rural wat2r ~upply pcùlectr. 

7.21 'l?hij Ai [HP (19'12) titudy LIlVC;JtlLJdtJLi tl1e L--s,L.lcLdllillLp bctwtJr>1r 

energy saved in hauling water and improvements in health conditions of women. 
Women in rural areas suffer more from malnutrition, anemia and loss of energy 
due to their heavy work load of which fetching water constitutes a major task. 
Water hauling tasks are reported to result in stunted growth and development 
of children. Loss of energy from water hauling LS directly related CO 

depletion in health conditions of women who already suffer from inadequate 
nutritional rntake. The study estimates average energy expendrd by a 
household to haul 113.50 liters of water to be 590 K cal per day in the halls. 
This emplies energy cost of hauling water was about 5.2 K calorie per liter 
before the water supply. With improvemencs in water supply, energy expended 
by a household in collecting 191.93 liters of water is estimated at 238 K cal 
per day. Energy cost of hauling water LS reduced to 1.24 K calorie per liter 
after improved water supplies. 

7.22 Benefits of energy savings occur from reduced cost of energy in 
hauling water at the previous level, and enerçy savings in consnmptian of 
additional water ~.e. a measure of consumer surplus. Figure 7.3 illustrates 
totalbenefit from energy savlngs and energy demand for water beiore and after 
the prolect. Total benefit from energy savings LS 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). 1 ncome 
required to maintain this dLet LS estimated at NRs. 200 per capota per month 
(World Bank, 1990). At January 1993 prices, Lncome requlred CO meet a diet 
of 2250 K cal per person per day LS NRs. 498 per capota per month. This 
emplies the rmputed value of 604.9 K cal energy saved per household per year 
LS about NRs. 1606 or NRs 267 per capota per year assuming 6 persons in a 
household. 

7.24 From the above analysis, although time saving and energy saving 
benefits may not be additlve, energy savlng benefit accounts for 38% of 
estimated benefit from time savings. Therefore, itcan be concluded even when 
there are no economic opportunities in rurslareas ~0 realize the fui1 benefit 
oftime savedthere exist convenience benefits associatedwrth enerqy savings. 
This bas 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 banefits. 

3. Health Benefits 

7.25 In addition to time benefits, there are directs health benefits 
from improved water quantity and quality. Lack of data and SS~LOUS errors in 
measurementmakes it difficult to quantLEy health benefits. There LS however, 

increasing evldence chaïz improved water supply and sanrtatron concributes to 
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Figure 7.3: Energy Savings Benefit from 
Water Supply 

Kcal./Li t. 

449,7 

112 

97.2 

6 1911.93 
I 

Lit. 
aouror: AIHHP, 1982. 
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better haalth by reducing diarrheal morbidlty and mortality (Esrey et al. 
1985). MorbLdLCy and mortality froc watsr borne dls.edsrs in Nt?pal ij very 
hLgh. As much as 140 thousand children under 5 years die each year of 
diarrhoea and dehydration. The incidence of water-fecal diseases such as 
diarrhea, dysentery, typhoid, round worm, stables and sore eyes have to some 
extent been reduced with improved water and sanrtation services (HSC, 1992). 
Similar statements were made by the communltLes dursng the consultant's i:eld 
trips to Kavre, Kaski and Lumbini. Thr persistence or‘ water borna d~se,ise~ 

Ln the rural areas Lmply that mere provision of improved watar and sanicatian 
facilities ~111 not improve the health conditions of people unless relnforced 
by a well Lntegrated hyglene and sanitation education (see chapter IV para 
4.26-4.27): 

7.26 The only study undertaken in Nepalto assess behavioral and health 
aspects of sanltary Lntervention (Acharya, 1987) concludes that tubewell 
program rn the eastern terai district have Lmproved the quantlty and quality 
of drinkrng water and has reduced water borne diseases signlficantly. The 
study documents substantial reductions Ln the occurrence of diarrhaa and worm 
Lnfestation among children 6 to 72 months as a result of wator supply 
Lnterventlons (Table 7.2). 

Table 7.2: Prevalence of Water Related Dlseases and Worm Infestation Among 
Children 6 to 72 Months LI-I Eastern Terai District of Nepal 

--------------------------------------------------------------------------- 

Dlsease Before Intervention After Intervention 
% % 

--------------_------------------------------------------------------------ 

Trachoma 2 1 
Conlunctivitis 30 20 

Stables 6 s 
Dlarrhoea 53 33 

Hookworm Infestation 54 35 

Roundworm Infestation 76 54 
-------------__------------------------------------------------------------ 

Source: Acharya, 1987. 

7.27 Diarrhea among children 6 to 72 months LS reduced by as much as 
20 puçcunt. In Nopal the 1eadLng cause of chlld rnorbLdLcy and mortality LQ 

water borne and water related dlseases. The above data shows that healtn and 
hygiene benefits of watar supply and ïanitation are more sLgnif,can: in Che 

tdral. 

7.28 Value of Health Benefits. One way of measuring health beneiics 
of RWSS id to ustimdce the cost of SLC~ KLrnL’ Lost or to impute savlngs Ln co~,t 
of treating water r elated diseases due to poor water supply. Thls cari be 

determined from annual reductlon of disease eplsodes and the unit COS~ of 
treatment for each episode. Such data, ~10 our knowledge, do nec 2x~st LFI 
Nepal and hence efrorts to quantify health beneiit LJ not attzmpttid. 
Furthermore many of the dlseases s.uch as worm Lnfestations and sien or ays 

dlseases often go without medical treatment. Treatment savlngs would be 

gained only for those cases where complications lsad to hospitalisation and 
or treatment (WHO, undated). Households in the terai report reduction ln 
treatment costs from as much as NRs. SU0 to NRs. 1000 per capota per year. 
Existing data on health benefits from Lmproved water supply although limited, 
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Anfactions that hdve constiqutinces ior morbidity and mortalicy or‘ childran dnd 
womsn. This indlcdies cho magnitude oi htialth brJnaiLtr thJt r--.111 br: re.~l~ztici 
from improvecl water supply and sanitation whLch may very welL rurpass tha 
value of time benefits in the context of rural Nepal. 

8. Cost of RWSS Servlcas 

1. Capital Cost 

7.29 Cost of water supply scheme is built from the cost components for 
material, porterage, labor (skilled and un-skilled), transportation, technlcal 
assistance foc dtisign, s-p~?L‘visiOn ùnd ovorhtiad cor tiastr techni,LùLJy type: 
chapter IV section D for details). Accordingly, per caprta cost or graV:ZG _ - 

and spring protection are estimated at NRs. 1157 and NRs. 455 respectively for 
schemeswrth present population of 300. SimLlarly per capota costs of shallow 
tubewell, deeptubewell 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 protection schemes. 

2. O&M Cost 

7.30 The MITS study (1990) estimated average annual maintenance COS~ 
at 2% of capital cost. Binnre & Partners prolect preparation study (199û) 
estimated COS~ of routine operation and maintenance at about 2.1% of capital 
cost for gravity schemes, and 1.78-2.27 for tubewell schemes excluding labor. 
These estimates are basically for rolitine operation and maintenance and does 
not caver malor repair and maintenance that would occur during the Llfe of a 
system. 

7.31 Allowing for such major repalrs O&M cost estimates for RWSSP are 
built from norms adopted in the MITS and Bannies' studies. The unit O&M cost 
estimate is presented LT? Annex Table 91. It is estimated that 3% of capital 
cost would be required for annual O&M cost of gravity schemes (Annex Tables 
88-89). However, dependlng upon scheme type it may vary from 2% to 4% of 
capital cost. During the early stages of pro]ect lmplementacion O&H COS~ 
would be minimum but wrth the passage of time Lt would Lncrease gradually. 
Communitymust be made aware of this and encouraged to make an adequate annual 
contribution Ito OGM towards a revolvrnq Eund. 

7.32 The estimate' annual cost of O&M for RWSSP tubewell schemes LS 
about 4% of capital cost (Annex Table 92). Regular OLM cost may be lower 
suice replacement of nuts and bolts, washers and valves cost less. However, 
handle, pump head and platform repairs cost much more. The COS~ may vary from 
1.8% to 5% of capital COS~ depending upon scheme type. Annual O&N COS~ for 
spring protection system containing 1 sprrng intake, 1 reservoir of 1 CU m. 
(required when yield LS extremely low), 1 Km. pipeline and 1 tapstand 1s 
estimated at about 4% of capital cost (Annex Table 90). 

7.33 Sustaina- LLtyof schemes depend largely upon the avaLlabLlity of 
sufficient funds for ,I aiid repair. 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. 1t 15 recommended that JAKPAS rupported study on O&H cost 
generate such data Ln time for RWSSP implementation. 
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systtm Capital 12251 k-Nalc&l bst Pw caplra hlELwl 

Per sdxm GsrkqJ1ramr 

(In a..) il 3% of a 4% of 

CapnaL a+ - ~-2qllraL CQSK 

(In NRS 1 (In ms.1 (In NRS.) 

Grawlty a-la-m 347lM.W lw+l3.W 34.7-l 

hallar TLce kkll 1ZXO.W 48% 8.16 
DeqT~&kLl 765ax.00 22?3.m 33.25 
DlKJ UeLL 51o;oo.W 1SXO.W 25.50 

Spnq Protectlm 13sul.w 5-a 18.îQ 

Su-u: GrwLtmt’s Estlnnte. 

7.34 For economic analysis, Ot2M and repair at 3% of capital cost LS 
used for gravity flow, deep well and dug well. For shallow tubewell and 
sprlng protection 4% of capital cost LS used. 

7.35 Cost of software components 1s built from norms used for staff 
requirements (see chapter VI Table 6.13-O-14), material, technical support and 
overhead by differentagencies implementing RWSS (ses chapter IV for detalla). 
Software cost includes the cost of community mobilization, hygiene and 
sanLtation education Lncluding trainLngs, NFE, VMW training, WUC training, 
mason cralnlng and women's skili enhancement training for a11 schemes (ses 
chapter IV for detallr). NFE LS rncluded in only 50% of communities (sec 
chapter IV para 4.54-4.58). Estimated per capota software costs for qravlty, 
shallow tubewell, deep tubewell, duq well and sprinq protection are NRs. 467, 
NRs. 306, NRs. 305, NRs. 305 and NRs. 467 respectively. 

C. Benefit/Cost Analysis 

7.36 Basis for Economie Analysis. Economie analysLs of water supply 
and sanitatlon prolects and RWSS Prolect as a whole LS carried out usinq the 
Program Budgetlng of the Mlnistry of FLnance (MOF) and the IDA (Wcrld aank) 
methods. 

1. MOF Proqram Budgeting Method 

7.37 The Program Budgeting Manual (1989) of the Minlstry of FLnance 
provldes guidelines on procedures for economlc analysis of developmenc 
prolects. The method uses discounting costs and benefits to present value. 
Opportunity cost of capital LS used at 15%. Economie cost and benefits are 
derrved from flnancial costs and benefits. Financial ~OSES are converted 
uslng shadow price factors recornmended LX P:sqram Budqeting Manual as follows: 
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Shadow Price F ,-4 1: 1: il r 
r'occign Exchanqe 1.20 
Unskilled Labor 0.75 
Skilled Labor 1.00 
Other Items 1.00 

The tut-off ERR for an acceptable pro]act LS 1S'b (hnnax Tabla 101). 

2. IDA (World Bank) Method 

7.38 'l'htl IDA rwttlod ~~xPL";"s-'L~ dl1 pr1ctis 1nt3 " uo L dd L- Pr Lc‘l2-j" . 

AccordLnqly a11 domestrc costs and beneflts are factored at 0.9 of nominal 
prrce. The tut-off ERR for an acceptable prolect is 108 (Annt~x Table 100). 

7.39 Benefits and costs of each type of water supply scheme have been 
forecasted over a 20 year norLzon for grsvity and spring protectLon schemes 
(hrll) and 15 years for w '1 schemes in the terai (where population growth LS 

more than 3%) at January 1993 border prices. Border prices are calculated 
using the Standard Conversion Factor of 0.9 for domestlc costs and benefits. 
Opportunity cost of capital LS used at 10 percent. The MOF method LS likely 
to assess benefLts more conservatively than the IDA method. On the other hand 
local costs (especially labor and materlal) are undervalued while capital LS 

overvalued undcr the MOF method. 

7.40 Tables 7.4 and 7.5 present summaryof Benefit/Coât ratLos and ERRj 
for base case and percentage change in base case costs and beneflts under IDA 
and MOF methocs respectively. The analysis also includes estimates of 
Benefit/Cost ratLos and ERRs for a11 water schemes and for each scheme type 
eg. gravity and well systems. The BenefitJCost analysLs of RWSSP as a whole 
is also carried ‘out. Benefit/Cost analysis are also carried out under 
dlfferent scenarios wrth percentaqe change in benefits and costs to test for 
sensitLvity. 

'\ 
7.41 ' Comparison of time savinq benefits with direct cost of water 
schemes (including community level software, design and supervision, support 
organizatron overhead, and hardware) for a11 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% respectLvely. High ERRs suqgest economic viability of sub-prolects. 
Sensitivitytests suggest robustness ofthe estimates. Onlywhen the benefrts 
decrease by more than 30% and costs Lncrease by more than 30%, che expected 
JconomLc rdtd of return (for a11 watlzr rchcmeu combLnc=d) fdllJ bciGw tile 
acceptable ERR under MOF method. 

7.42 SLmilarly economic rates of return under the IDA method for 
gravity (Annex 'Table 95), hallow tubewell (Annex Table 96), duq well (Annex 
Table 98) and spring protection (Annex Table 99) are 42.7"b, 28.2%, 9.2% and 
11.3% respcctively. HLqh ERRs on shallow tubewells compared to other 
technologies relate to lower per capota costs of shallow tubewells compared 
to other well schemes. 

- 

- 
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1 
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Table 7.4: Su~:uu~ry of Uunufit Cost Rdtior; and EIJItr; Undar IDA Math~d 

---------------------------------------------------------------- 
Scanarlo B/C Ratio ERR 
---------------------------------------------------------------- 
Base Case AL1 Water Schemes 2.99 37.2 
Base Case AL1 Watar Schemes (excl.software) 3.91 51.1 
Base Case RWSS Pro3ect 2.13 24.5 

GravLty Scheme 
Base Case 
cost up 20% 
Benefit down 20% 
Cost up 20% & Benefit down 20% 

Shallow Tubewell 
Base Case 
cosc up 20% 
Beneflt down 20% 
Cost up 20% & Benefit down 20% 

Deep Tubewell 
Base Case 

3.43 
2.86 
2.74 
3 79 -.- 

2.21 
l.as 
1.76 
1.47 

42.7 
35.5 
34.0 
28.1 

28.2 
23.2 
22.0 
17.7 

Cost up 20% 
Benefit down 20% 
Cost up 20% & Benefit down 20% 

Dug Well 

Base Case 

0.67 3.3 
0.56 0.5 
0.54 -0.1 
0.45 -2.8 

Cost up 20% 
Benefit down 20% 
Cost up 20% & Benrfit down 20% 

Sprrng Protection 
Base Case 
Cost up 20% 
Benefit down 20% 
Cost up 20% & Beneflt down 20% 

0.96 9.2 
0.80 6.1 
0.76 5.4 
0.64 2.5 

1.08 11.3 
0.90 8.3 
0.86 7.7 
0.72 5.1 

Sensitivity Tests - Water Schemes 

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 

Sensitivity Tests - RWSS Prolect 

Cost up 20% 
Benefit down 20% 
Cost up 20% Beneflt down 20% 

1.77 20.4 
1.70 19.5 
1.42 15.9 

-----_--_-_--_--_-_------------------------------------------- 
Source: Consultant*s Estimate. 

VII-13 



Tnblu 7.5: shurIn~ry of U.>rlufit/Co~t I7.a tioa anal KRI<LJ Undor MOF 

Mathod -_- -- 

-------------,--------------------------------------------------- 
Scenario B/C Ratio ERR 
------------_--------------------------------------------------- 

Base Case Al1 Water Schemes 2.31 33.0 
Base Case Al1 Water Schemes (excl.soitware) 3.08 52.0 
Base Case RWSS Pro]ect 1.60 24.9 

. 
Cravity Scheme 

Base Case 
COSt UF’ 20% 
Benefit down 20% 
Cost up 20% & Benefit down 20% 

Shallow Tubee'ell 
Base Case 
COSt UFl 20% 
Benefit down 20% 
Cost up 20% & Benefit down 20% 

Deep Tubewell 
Base Case 
cost up 20% 
Benefit down 20% 
Cost up 20% & BenefLt down 20% 

Dug Weil 
Base Case 
Cost llp 20% 
Benefit down 20% 
Cost up 20% & Ber clt down 20% 

Sprrng ProtectLon 
Base Case 
Cost up 20% 
Benefit down 20% 
Cost up 20% & Benefit down 20% 

2.67 44.0 
2.22 36.5 
2.13 35.0 
1.78 29.0 

1.72 28.4 
1.44 23.4 
1.37 22.2 
1.15 18.0 

0.50 
0.41 
0.40 
0.33 

2.5 
-0.3 
-0.9 
-3.5 

0.74 9.2 
0.62 6.1 
0.59 5.3 
0.49 2.5 

0.84 11.9 
0.70 8.9 
0.67 3.3 
0.56 5 .o 

Sensitivity Tests - Al1 Water Schemes 

Investment Cost up 20% 1.93 31.6 
Benefit down 20% 1.85 30.2 
Benefit down ?O'L Cost up 20% 1.54 24.9 

Sensitivity Tests - RWSS Pro]ect 

cost up 20K 
Benefit down 20% 
Cost up 20% Benefit down 20% 

1.33 20.7 
1.28 19.8 
1.06 16.1 

---------_---------------------------------------------------- 

Source: Consultant's Estlmate. 

7.43 Economrc rate of return on gravity scheme is the highest because 
of higher trme saving benefits compared to tubewell schemes. Deep tubewell 
schemes do not seem to be aconomically vrable (ERR LS less than 4%). For 
this, time benefits alone would noT- ]ustiiy the cost of investment. Such 
schemes would have to be 3ustified from health and hardship consideracions. 
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Cost of deep tubewell seems rather hLL]h to bo econom~cally v~abla. CJW cost 
drilling or well-sinking methods need LO be Lnvestigated. Dug well schames 
aremore vulnerable to Lncreases Ln COS~ and decreases Ln beneflcs. When COS~ 
LS Lncreased by 203 and benefit 1s decreased by 20% LE LS not economicall} 
viable (Annex Table 97). 

7.44 Estimated BenefLK/Cost ratio for RWSSP as a whole (when a11 ocher 
costs such as, Fund establLshmenc, and studies are Lncluded) undar the IDA 
method ir 2.13 with ERR oL: 24.5b while Lt LS 7 1.9~ under thti 1\iOF meth3d. 011Ly 
when cost LS increased by more than 309 dnd beneflts are reduced by more chan 
30% the economic rate or' return of RWSSP as J wholz fa112 balai< tha JcctiptabLti 

rate of 10% under the IDA method and 15% under the MOF mechod. 

7.45 Given the part-ai measure of beneflts and the robustness of the 
ERR wlth respect to substantLa1 dlfferences in benefits and costs, Lt cari be 
concluded that RWSSP would yleld larqer economic beneflts than COS~. ThLs LS 

nonetheless, sub]ect to rlqorous adherence to the proposed scheme desiqn and 
selection CrLterLa. 

D. Economies of Design and ServIce Options 

7.46 In order to provide community wlth cholces, economic analysis of 
dlfferent desLqn and service options LS undertaken for gravity and tubewell 
schemes. 

1. c- Gravity Scheme. 

7.47 A typical gravity scheme w-t? transmission and distributLon prpe 
length of 3.5 km and othsr features s~.-,ar to the or.e :ecrrrmended fer RWSS? 
(Annex Table 44) is consrdered (see Annex Table 75-77 for dasLqn). cost or 
a scheme provldrng 45 lcd LS estimated at NRs. 378280. The astrmaced tirne 
savings benefit assumlng 32 lcd consumpcion at round trip 10 minutes (300 
meters) LS NRs. 241632. The expected economlc rate of return (IDA method) 1s 
47 percent. 

t 

B 

I 

1 

7.48 If the service level LS reduced to 25 lcd, scheme cost LS reàuced 
by about 11% (19% reduction Ln pipe cost and 29% reduction In reservoir). For 
details refer Annex Tables 79-80. Benefits from reduced water supply would 
decrease by about 23% resultinq in ERR of 39 percent (Table 7.6). SLmiL;rrLy[ 
when the number of taps LS decreased to 5 (1.e. 10 households per tap), scheme 
cost LS reduced by about 6% and beneflts from tome savLngs is dLmrnLïhed by 
13% dt 45 lcd service level. When the service level LY reduced to 25 lcd and 
the number of taps are decreased to 5, scheme cost LS reduced by 13% and the 
benefits are reduced by about 24%. L1kewLs.e an additiona tap would Lncrease 
the scheme cost by 3% and reduce the benefLt by about 5%. An addLriona1 
prlvate tap would reduce the cost by about 5%. Prellminary analysis Lndicaces 

optimal service option to be 45 lcd wlth 6-7 households per cap. 
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Table 7.6: Designi and Service Level Options for Gravitychamo -- -~-_-.~~----._ -._ 

--------------------------------------------------- ----- - -_______ 
No. Tap HH/Tap Lcd Design Perrod cost Benefit/Yr ERR 

Yrs NRs.000 NRs.OOO 
------_---------------------------------------------------------- 

7 7 45 20 378.3 24l.U 47.1 
7 7 25 20 338.0 184.6 39.1 
7 7 45 15 374.1 241.6 47.1 
5 10' 45 20 355.0 209.8 42.9 
8 6 45 20 390.0 254.9 48.4 
8 7+1* 4s 20 398.1 241.6 45.5 

--------------.--------- ----_------------------------------------- 
* One private 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 descrrbed in (Annex Table 45). Scheme COS~ LS 

estimated at NRs. 122400 and the estimated economic rate of return LS about 
27 percent. Alternatively when the scheme LS designed wlth 13 shallow 
tubewells (one shallow tubewell per 8 households) estimated ERR LS 25 percent 
and wrth 23 shallow t"'- -,ewells (one shallow tubewell for 5 households; E,RR LS 

reduced to about 21 percent (Table 7.7). 

,I. 
Table 7.7: Dasign and Servxa Level L,cLons for Tubewell Schame 

--,,-,,-,--,,,,--,,--------,,,,,----------------------------------------~-----~ 
Design Period HH/Tubewell No. Tubewell B/C Ratio ERR 
-------------------------------------------------------------------------- 
15 Yrs 12 a 2.26 2ô.7 
15 Yrs El 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 5+5* 1.61 19.8 
20 Yrs 20 10 2.22 26.2 
--------_----------------------------------------------------------------- 
* Fivu tubewelly now dnd 1. tubewells after 10 yrs. 
Source: Consultant*s EstLmate 

7.50 Similarly when tubewell scnemes are designed for 10 years with a 
service level of one rhallow tubewell per 14 households (present households), 
the estlmated ERR LS about 26 percent. Likewise if tubewell schemes are 
desrgned for -20 years wrth one tubewell per 10 households (presenn) the 
estLmated ERR LS 26 percent. When the servLce level LS reduced to more than 
20 households per tubewell, the scheme does not seem to be economically 
viable. Comparrng a scheme built wrth 5 tubewells (present) and S added after 
10 years to a scneme burlt with 10 tubewells (present) the former would be 
cheaper slnce the present value of the real cost LS less but the latter yrelds 
hlgher economic rate of return. From the above analysis Lt seems that 

I 
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desrgning terai tubewell schemes for 15 years with a service Level of one 
tubewell per 12 households at present would be economically opcrmal. 

E. H1llinsness to Pav 

7.51 Corrununity willingness to pay for improved RWSS LS contingent upon 
many factors besides income. Predorninant considerations are perceived 
benefits, household characterrstics, convenience (level of service), 
relrability and percerved quality of -IYLsting and proposed watsr supplies. 
Women more than men would be wrlling ter pay for the JSL-VLCBS (sea chsptsr IV 
section B). 

7.52 Wrllingness to pay for RWSS LS dlfficult to assess from surveys 
whrch ask directly how much communities are wrlling CO pay for the services. 
Direct questroning would grossly under-report communicy willLngness to pay. 
A more appropriate but indirect way of assessrng demand is to gather 
information on community water use practices and desired servLce level. A 
comblnation of direct and rndirectmethods of assessing wLllingness to pay has 
in recent years been recommended. A number of studies have tried to assess 
willingness to pay for RWSS services (Table 7.8). 

Table 7.8: Wrllingness to Pay Estimates (NRs per hh per month) 

----------------------------------------------------------------- 

Report 1993 price 
Average High Average High 

MITS (1990) 6 20 8 28 
Bannie & Partners (1990) 6 21 a 29 

SASCON (1992) 5 15 0 17 
Cowl Consult (1988) S 20 8 34 
----------------------------------------------------------------- 
Source: Dlfferent Sources. 

7.53 A socle-economic survey of 20 villages conducted by MITS in 1990 
Lndicates community willingness to psy NRs. 6-20 per household per month. 
More than 80% of the community indicat-z1 :!Rs. 10 per household per month as 
acceptable tariff as long as adequate water supply LS provided. A sLm;lar 
study conducted by Bannie and Partners (1990) Ln connectlon wlth Worla Bank 
funded project preparation activlty for 80 new rural water supply schemes 
estimates community wrllingness to pay at NRs. 6-21 per household per month. 
The study concludes that Lt is reasonable to increase the stated level of 
willingness to pay to allow for people's natural reluctance to commit to a 
deflnite figure. It LS very llkely that stated willingness to pay would be 
Lower than true demand for the service. 
7.54 The study by CO~L Consult (1988) conducted in 6 districts 
indlcates more than 50% of the peopla are wLlling to pay NRs. S-20 per 
household per month. People are wllling to psy more for household 
connections. Another study conducted by SASCON (1992) in 23 communit-es Ln 
the halls, terai and mountains also conclude that households are willing to 
pay NRs. S-15 per month for operation and maintenance. The study indicates 



thnt communitiee would be WLL~LII~ to psy mot-e for unintorrupted oervice thon 
is tha casa wLtl-1 DWSS Lmplernrntrd systems. 

7.55 FLeld vrsits to Kavre, KaskL and Lumblni confirm willingness to 
pay and contrlbute where real need LS demonstrated. Households are found t-o 
pay more than what is being requLred by most agencies providing water supply 
82rvLctls. Moot houecholdu are willlng to pny NRs. lS-20 par month Or’ wattir 

~upply ir reliable. F~eld virits conl! ~:II tll,lt CUIIUIIUIIL~~ will LII~JIICAS t3 p.1) 

LS dlcectly related to percelved benrtlts, real nead and relLdbllLty ot' 
servLca. IE communItLes are made awarp 7' ;ILL the potantLa1 benat'lts of HwSS 
they are willinq to contrLbute more for tllc JCL-VLC~. Will LllCJllLz>S t3 p.1y LIl 

our view, 1s not an issue where there LS felt need. Communities report 
contributLng upfront NXLI. 100-200 per housc?hold (Ln sema castis as hLqh as NRs. 
500) towards a "Euture maLntrnance runci” LT~ dddlt~on to ù m~n111~um Ni<>. h-10 

per household per month and grain equivalent to NRs. 20-40 per year to caver 
regular operatmn and maintenance costs. 

7.56 These estimates Lndicate communltles are willingto pay about NRs. 
8-30 per household per month at 1993 prlces. Since wrllingness to pay for 
water supply depends largely upon percerved needs, benefits and rellabillty 
of services a comprehenslve study to assess willingness to pay to determine 
demand for dlfferent service levels and technology optrons needs to be 
undertaken during the JGFFT prolect and RWSSP Lmplementation. 

7.57 Our estimates of benefits from tome savings due to rmproved wacer 
supply indlcarre householas receLve addixlonal benefics equivalenc ~0 about 
NRs. 2 per household per day in the terai and NRs. 11 per household per day 
Ln the halls. Assuming people would be wllling to pay at least 10% of the 
benefits of Lmpcoved water supply, wLllingness to pay would be NRs. 6-33 per 
household per month, which LS less than 3-5% of Lncome for the lowesc decrle. 
In our opinion thls would be a realistic measure of demand in vLew of the low 
elasticity of demand for drinking water whlch is estlmated at -0.2 to -0.7 
(World Bank, 1993). 

7.58 Willlngness to pay would be higher among some members of the 
conununity and would also differ for dlfferent service levels. Households 
desiring higher service levels would be allowed to do SO provlded they pay 
100% of the Lncremental costs for Lmprovements over the standard service 
level. Field visits LndLcatethat somc households would demand higher service 
levels (i.e yard connection). Allowin.: ..,gher service to households who would 
pay 100% of the Lncremental cost over and above the delivery of standard 
service leva1 would provida additiona reourcei to the community whlch could 
be used to cross-subsidize households that are unable to make cash 
contributions. 

F. Communxty Contribution 

7.59 As Ln most developlng countrles cost recovery Ln water supply and 
sanitation ~9 a recurring issue. Cost recovery is a new policy Lntroduced by 
NGOs implementing RWSS schemes with communitÿ participation Ln whlch ussrs 

contribute towards capital and operatlon and maintenance costs of the scheme. 

Cost recovery policy LT IustLfied from both efiLciency and equity 
consLderatLons. When users confribute little or nothing to the service there 
LS substantial LnefficLency Ln resource allocation (i-e. wastage and 
misappropriatLon) and use (1.6~. services do not meet user preferences). 
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Similarly when government LS lrmited by resources and users pay very llttle 
or nothing, a large part of the population would be under/unserved by the 
services. Therefore, Lf communLty based RWSS LS to be sustainable the 
communlty must feel ownership towards the scheme and contribute che maximum 
towards Lts cost. 

7.60 HLgh capital COS~, lack of consumer affordabllity, poor water 
supply servLces and the notion that water LS a “free public good" bave baen 
used to explain political resistance to greater cost recovery. This attrtude 
has rendered most government-run RWSS schemes LneEfLcLent and unsustiinable. 
COS~ recovery Ln RWSS LY not feasible since communlties are coo scatcsred 
which would make the cost of cost recovery prohibitive. Therefore the pol~cy 
would be to enable maximum communrty cost ContrLbutLon. 

7.61 A revrew of RWSS schemes lmplemented by various agencLes (NCOs and 
donors) with cornmunLty participation LndLcate communitres contribuce 10-35 
percent of capital cost In gravlty schemes and 10-26 percent Ln tubewell 
schemes LncludLng cash, labor and local materials (Table 7.9). CommunitLes 
are also responsable for 100 percent of O&M cost. The large variation Ln 
community contributLon depends upon cost recovery pollcLes of diiferent 
Lmplementlng agencies and the degree of communlty Lnvolvement. 

7.62 Analysls of component costs of schemes Lmplemented by dLiferent 
agencres indicate that unskilled labor lncludlng porterage and local materials 
comprrse 24-59 percent Ln gravity and 15-19 percent ln tubewell schemes. The 
estimatas for the ?ro]act are about 30% and 19% respectlvely (Annex Tabla 37). 
CommunLties are usually wrlling to contribute a11 labor (unskilled) and local 
materials. 

1. Capital Cost Concrlbucion 

7.63 The Phase 1 report (East Consult, 1992) sugqested a minimum 
community contrLbutLon at 20 % of construction cost which LS low. DLscussions 
wrth communLties durlng fleld vlsits Lndicate community wLllinqness to 
contrrbute more towards capital and O&M Lf they are assured of system 
rellability. Communities also expressed thelr wlllLnqness to contrLbute 1 or 
2 percent of construction costs in cash for gravity and more for tubewell 
schemes. A community rn Kavre (Ugrachandi VDC, Ward 8) raised as much as 55% 
of the capital cost Ln cash and additiona 17% in labor in a gravity scheme 
supported by NRCS. Households contributed NRs. 500 up-front cowards scheme 
constructLon. Thls clearly Lndrcates real need and realization or benrtLrs 
of Lnproved water ser-/:Ces cari generate 5. L q h e r levels of community 
contrlbutlons. Therefore, we suggest RWSSP require communities to contrlbute 
a11 unskrlled labor, local materrals and porterage and 100 percent O&M coscs 
for a11 schemes. 

1 
D 
D 
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Tilblo 7.9: ColnlnunityContribiiCion to Capital and OICM Cost of --- - A--_-- _--_I__c_-~~- 
Wdtcr Supply Schamtts 

--------_-__----------------------------------------------------- 

Agency Capital (%) O&M (a) 
________________--_---------------------------------------------- 

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: Dlfferent Sources. 

7.64 We believe that requiring communities to contrrbute minimum 1% of 
capital cost (gravlty scheme) in cash would instil Ln them a sense of 
ownership and motivation to seek low cost solutions to their water supply 
problems. When they are requlred to make a cash contribution, cornmunitiss 
would focus mor'u c~rot‘ully on approprlate dosLgn s.Lnce canh ~3 eelatLveLy 
scarce in rural communities. Precedents exist for cash contribution in some 
NGO run programs. Since local material and labor components of tubewell 
scheme LY lower and community afEordabLlLty LS higher in the terai (Table 
7.11) total contribution to capital compatible with gravity scheme would be 
conuidered,to ensure high commitment to the scheme and to enable RWSSP budget 
to stretch further equitably. In tubrwell schemes communLtLes would be 
requrred to contribute minimum 12% cash towards scheme construction (15% of 
capital cost net of local contribution). Discussions wlth communitles and 
experience from JAKPAS lencl support to requlring a higher cash contribution 
Ln the terai. FINNIDA LS also currently requiring about 30% community 
contribution to capital (tubewell schemes). 

7.65 No software cost would be financed by communities on grounds that 
communitres would be less able to appreciate the benefits of hygiene and 

VII-20 



sanitatlon uducation thon wirtcrr supLi LU-I. 

2. O&M Cost Contribution 

7.66 When users make a financial contribution to the pro]ecc they show 
keen rnterest in operation and maintenance of the system. They show a hiqher 
WLL LLnqnouu to p4y for operat ion .~;icl 111.1 intclll.tIlut1 cotit J -III<~ Cc>w.11.~i3 Jti~ll~*~nr~ 
improvernent. 

7.67 DLfferent studies estimate household contribution requiredto meet 
O&M costs and suggest a range of rates for cost recovery in O&M. ainnie and 
Partners (1990) study suggests that madium si ted gravity schsme would prob~bl! 
support greater cost recovery, morethan 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 wlthouc 
sufficient community funds for O&M they are likely to return to FINNIDA or HMG 
for repair and mainrzenance. Our estimate of constructLon and OLM COS~~ 
suggests that existing cost contribution towards O&M are inadequate to sustain 
the system. 

3. Revolving Fund 

1.68 A Revolvlng Fund policy has been introduced by different agencies 
Lmplementing RWSS to meet the cost of spare parts and periodic rêpair and 
maintenance, but the approaches adopted are dlfferent (Table 7.10). ThLS 

pol~cy LS Important for scheme sustainabillty and cari be used for flnancing 
capital and O&H costs of community RWSS through Lnvestments in bank deposits, 
government bonds and even loan to lts members. Lutheran World Service 
requirss the community to put up Rs. 500 per handpump for tubewell schemes, 
and 5 percent of construction cost excluding community contrtbutLsn for 
gravrty system. United Mission to Nepal requires 5% of capital cost for OsiM 
upfront in a revolving fund. Nepal Red Cross requires communitles to deporit 
Rs. 300 per tubewell and Save the Children/USA collects Rs. 200 per tapstand 
from the community towards ta Revolvlng Fund. FINNIDA assisted RWSS schsmes 
require communities to make upfront concrlbution of Rs. 1000 per tapstand for 
gravrty schemes and Rs. 500 per handpump for shallow tubewell which os 
deposited in a bank in the user committee's name. 

7.69 Differences ln revolvinq fund policies adopted by different 
agencies have created doubts and uncertarnties Ln communities towards this 
policy and ai5 d rosult they tend Ko be reluctant ro bear l:he co;t of 
construction and O&M. The RevolvLng Fund policies adopted depend upon the 
Lmplementrng agency and user declsions. However most agencles ;ITE requrrinq 
d Onu C~m3 upfront contrLbuLion of N!~LI 100-200 (LI-I L;omc C~Y~LI a3 rnuch ;il: IJRi;. 
500) and a regular O&M contribution of NRs. 5-10 per month to the revolving 
fund. The revolvlng fund LS either maintained in a bank or by che WUC Erom 
which Lt edrns Lnterert from the flxed depouLt or Loans are made to the users 
(in which case it earns a higher Lnterest). The present experience wLt2 
revolving fund policies of most agencies suggest that contributions towards 
revolvrng fund LS not adequate. Most communities durrng our field vrsit to 
Kavre Lndicated they would be increasing the monthly O&M ContrLbutLon to dbout 
NRs. 15-20 per household. 

7.70 -4 more realistic estimate or construction, and operatlon, repair 
and maintenance should form the basis for calculating upfront contributions 
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for a rovolving fund. Aonumlng a houoohold SLZ~ of 6, C&M COS~ at 3% of 

cdpital cost would rnedn monthly household sontrLbucLori 01 NRs 17.35 (ycdvity), 
NRs. 19.13 (deep tubewell) and NRs. 12.75 (dugwell). Slmilarly, OLM COS~ at 
4% of the capit‘il cost would be monthly household contributLon of NRS. 4.08 
(shallow tubewel.1) and NRs. 9.10 (spring protection). Accordlngly a tapstand 
wLth 7 households should raise about NRs. 1460 and a shallow tubewell wlth 12 
households should raise about NRs. 600 per annum. We suggest that 39 of 
capital cost for gravity, deep tubewell and dugwell and 4% oE capital COS~ for 
shallow tubewell and sprln- protection snould be collected upfront Ln a 

revolving fund for O&M whicll would be maintalned Ln subsequent yesrs. 

Tabla 7.10: Commun~ty Contribution to Revolvinq Fund 

----------------------------------------------------------------- 
Agency Revolvlng Fund Amount 
----------------------------------------------------------------- 

LUTHERAN WORLD SERVICE RS. 500 per handpump and 5% of scheme cost 
contribution of LWS for gravity syscem. 

ACTION AID Users deposlt a mlnLmum amounc of Rs 10 per 
household. 

DISVI 

NEPAL RED CROSS (NRCS) 

SAVE THE CHILDREN (US) 

NFESC 

UNICEF 

WATERAID 

Rs 250/tubewell and Rs. lOO/tubewell for spare 
parts. ii. 'OO/tapstand for gravity scheme. 

No revolvlng fund in gravlty syscem. Rs 
300/tubewell LS collecxed. Fund deposLted Ln 
bank. 

Users deposLt Rs ZOO/tapstand. 

Rs 5 to lO/hh/month for schemes wlth 30-35 hh 
& Rs lOO-200/hh/yr with sctlenles more 
households. RS SO/month/tapstand to psy r'or 
caretaker. One caretaker per'scheme. 

Rs SOO/hh Ln the revolvLng fund. Spareparts 
provlded by UNICEF & Wages for maintenance 
workers paid by community. 

RB 300/tap3tancl for tiparey,arts a nd Ri, 
S/hh/month for caretaker. 

FINNIDA/DWSS Ro lOOO/tdp3tand and R3 SOO/tuhcwell. 

SAPPROS Rs l/hh/month for repalr and maintenance 
-^---------_---------------------------------------------------- 

Source : DLfferent Sources. 

G. Affordability 

7.71 The ability of rural pc- l!zitlon to pay for RWSS depends upon 
household Lncome and willingness tc pay whLch heretofore has nec baen 
adequately assessed. MITS (1990) estimates affordable tariff based on 
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commonly accepted criteria that households cari afford on average 3.5 percent 
of income for water supply and sanitation services. Bannie and Partners 
(1990) rndicate water supply LS affordable if charges do not exceed 3-5 

percent of income or the poorest group i-e. bottom and second decils. 

1.72 The Multi-Purpose Household Budget Survey (MPHBS, 1988) provldes 
comprehensive data on household incoma according to whLzh only about 25-33 
percent or rural housèhold Lnc0rn.z conslsts or‘cash incomz (Table 7.11). Rural 
households could be hard-up for cash but since some of the contributions to 
operation and maintenance of water supply systems cari be made Lt-t kind and 
labor, affordability does not appear to be a maior ~ïsud for mort type Of 
schemes (with the possible exception of deep tubewell). Five percent of cash 
rncome or 3 percent of the total household income would be affordabla to most 
rural households. Based on income data from MPHBS (19ea) and aicer 
adlustment for inflation to January 1993 more than 90 percent of rural 
households would be able to afford NRs. 12-20 of their cash income per month 
or NRs. 30-40 of their total income to contribute towards improved wat2r 
SUPPlY. 

7.73 Household income varles from community to conununity. Estrmates 
based on regional average would not reflect true affordability. Each WUC 

would need to workout an acceptable and more flexible tariff structure 
dapending upon household income Levels. A tariff structure that providss 
cross-subsidy frorn the wealthier to poorer users who are able to contrlbute 
In kind (i.e. material, labor) in lieu of cash LS one alternative which WLJC 
members cari agree upon. Communities are found to Se mak;ng 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 inwater supply management. 

7.14 Information collected by MITS (1990) in therr socio-economic and 
spot checking surveys of 20 villages indicate more than 80 percent of the 
communities accept NRs. 10 per household per month as acceptable water tarif? 
if supplies are reliable. Discussions wrth user groups in Lumbini concurs 
with the MITS study. A monthly water tariff of NRs. 10-20 psr household LJ 
affordable to most households in the community. 

Ii. SustainabilAty 

7.75 Sustainabilityof system and service depends upon availability Of 
adequate funds for operation and ma-ntenance. In rural wacer supply and 
sanication services satisfactory resource arrangements have net been made, 
especially in DWSS and most NC0 implemented schemes. HMC would need to make 
a claar pol~cy statement to ensure full user responsibility for OLM. Ensuring 
~mplementation of even a limited principle of consumer payment of OCM cost 
would Lnvolve changes Ln paut practices. 

7.76 Sustainability of scheme would not be assured only by community 
taking responsibility for operation and maintenance. Cornmunitizs must Se 

wllling to contribute more towards construction investment and feel ownershLp 
towards the scheme. This LS possible only when communities are ampowered t0 
take responsibility for planning, design, construction and maintenance of 
their water supply system (see chapter IV for details). This would imply 
transforming users from beneficiaries to consumers and mangers who would taks 
full responsibility of their water supplies. 

X711-23 



Table 7.11 Monthly Rural Ilousehold Incomc and Affordablu -_I_ - 
Tsrlff (N~<S.) 
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97 

13 
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2l7 
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’ Flglres ixu-ded to Nl7.s. 5 
salrœ: FiH-as, 1933. Thz Nepal Rasna Ba-lk. 

7.77 SustainabLlity of communlty-based RWSS LS enhanced by requiring 

upfront communlty contribution to system operation and maintenance. Such a 
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practice would motivate users to focus on smaller and more manaqeable schemes 
rather than large schemes such as thosa favored by DNîS. Xore maaning~ul 
participation by communities In making decisions on Lssues of service level, 
technologychoices, sitings, modes of service delivery options and maintenance 
would rmprove sustainability of servLces. 

7.78 Scheme-specLfLc charging pol~cy for rural wacer supply would D=z 
a more eïfecclve method for ensurLng sustarnability. The present practlee of 
rnost community schemes 1s to collect fartds ad-hoc snd to mdlnthln a orna11 
fund. A more regu las systcm 0E chargt+n jhould bd ansour-igeci co slL0w 
generar Ion of surpluses in the early years to help caver higher expsnditures 
as the systam ages. 

1. ..“,illty -- 

7.79 Certain members of the community especially tha ultra poor and 
margrnal farmers may not be able to bear the full COS~ of wa=er supply. Xn 
such cases communities would have to devise a cross-subsidy systam from ch@ 
rich to the poor and ensure availability of minimum service to tha graup rn 
return for in kind or labor contribution. One way of doing this would be to 
allow for households desiring higher service levels i.e. house connection CO 

PY iuli additlonal cost and generate addLtLonaL tarlff to suosid~ue 
disadvantaqed group within the community. In no circumstances, dtsadvaotaged 
sectioff of the communlty would be excluded from water supply and sanication 
servxces. 

7.80 There LS efficiency and equity consrderations for subsidy oi 

capital cost of rural water supply and sanitation ower and above the health 
issues due to heavy transaction cost of a system to recover capital charges 
from rural communLtLes over tome for such lumpy Lnvescments. However 
subsidies would have CO be properly targeted. The case for subsidy would be 
more convincing LE economic benefits of specific schemes are Setter understood 
and are quantifzable as perceived by the CommunitLes thsmselves in terms of 
sacrifices they are prepared to make. 

7.81 GLven the very unequal distribution of Lncome in Nepal, chere LS 
probably an equity case to subsidsze ruralwater supply and sanitarion. Under 
the CLrcumstances, chargrng substantzally more to consumers with betcer 
YervLce (urban or rural) would probably Lmprove efficiency, sustainabilicy and 
equLty. 

J. Economie and '*t\..tainablllty Criterra ._ ^.. 

7.32 As stated Ln the TOR (Appendlx A} ail water supply and âanicarion 
schtimds Ln addition CO othér criteria, would be relccted bciued on econom~c 
viability and sustainability (see chapter LX). 

1. Economlc Criterra 

7.83 Economie viabillty of sub-prolects would consxder COS~ of RWSS psr 
capita are below or does not exceed agreed ceiilng or that beneiics exceed 
costs where achisvlng certain standards LmpLLes higher costs; and demonsrrated 
community wlllingness to contrlbute to scheme cost and pay Pot operarion and 
maintenance. 

VII-25 



7.84 Maximum Schcrnti C,:;t PUL- I\anoÏiciag. --.--- _--- -_ BLloctd On tiJtirn.rtc!-; ot’ 
econom~c costr dncl benefits of differdnt schemes, ceilrngs for maximum par 
capota cost of scheme (including costof construction, design and supervision) 
that would be economically viable have been derived (Table 7.12). 

Table 7.12: Maximum Cost Per BenefLciary for Different Schemes 

______________-_________________________------------------------ 

Scheme Type Present Population Haximum 
/scheme Cost per capota 

---------_-----_-_--_ ------------------------------------------- 

Gravity Schemes 300 NRs. 1312 
Spring Protection 300 NRs. 540 
Shallow Tubewell 600 NRs. 244 

Dug Well 000 NRs. 1020 
Deep Tubewell 600 NA 

Source: Consultant's Estimate. 

7.85 The above estimates on maximum per capota are derived from 
Benefit/Cost analysis of water supply schemes with design standard and service 
levels proposed for RWSSP. A benchmark of E/C=l.S LS used to )ustify for 
RWSSP viability to allow for risk and uncertainty which may arise from 
d&fferences in assessment of actual costs and benefits. If schemes involve 
higher per beneficiary cost, either the design would need to bo rSvLs-d to 
achieve cost standards or Lt Will need to demonstrate that economic benefits 
exceed scheme cost in excess of l-5:1. Communltles would be required to 
contribute 100% of the incro>mental scheme costs for improvements over the 
stszdard servroe Le.:el. 

2. Sustainab~lity Criterla 

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 contrlbute a11 unskilled labor, 
local materials and porterage which would result In CornmunltLes 
contributing 25%-50% of the cost of gravity schemes and 15"b-20% 
of the cost of shallow tubewell schemes. 

(b) communitias would be required to contribute minimum o 1'" of 
hardware, design and supervision torts in cash for gravity and 
spring protection schemes. Since tubewell scheme offer llmited 
opportunities EOK in-kil 'ontribution, a rn in imurn 15% of 
hardware, detiign and supervision costs in cash contribution would 
be made in shallow tubewell schemes to ensure higher commLtment 
and to erinble the budget to stretch further. 

(C) communitles 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 in a revolving fund for O&M which would be maintained In 
sub.i-cIlient years. 
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K. Additiona Research and Data Required --_ 

7.07 Although Lt LS desLrable to have more reliable data and 
Lnformation, the framework presentci! in the analysis cari bs ~mplsmanted. 
AddAtional research on economic, social, Institutiona and technologLca1 
LSSUOS would provlde useful Lnsights to pol~cy makers. Research needs are 
identlfied in the Zollowing areas: 

(a) one obvlous area for research LS developing a bettar 
understanding of the factors thac determlne dsmand for water and 
sanitatlon services. Thlà would facllitate better assessmenc of 
demand and wlllingness to pay for different levels of RWSS 
services; 

(b) one of the controverslal issues surroundLng 1Lnkages between RWSS 
investments and health LS not SO much a lustlf1cacLon for 
Lmprovements but of determLnlng the role of water supply and 
sanltation lmprovements Ln health programs. Given the existence 
of some level of water supply there LS a need to look at how and 
Ln what ways hygiene and sanLtation program would contrLbute to 
Lmprovements Ln health and the cLrcumstances Ln whLch such 
benefits are realized. Research LS needed Ln thLs area SLnCe 
verylittle informatLon exist pertalnlng to experiences ~ft Nepal; 

(Cl no data exlsts on actual ccst of OâM for dlfferent RWSS scheaes 
making it dlfiLcult to reconunend a specLfLc pol~cy for cost 
contrlbu*-Lon. A survey to assess cost recovery ~01~~~2s adopted 
bydlifs:ent communities under different conditions would Lmprove 
the chance for a reasonable degree of cost recovery; and 

(dl research on low cost labor Lntensive technologres allowing 
different design standards and speciflcations would provide 
service dellvery optrons to cornmunitles rather than deliverlng a 
standard level of service. 
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VIII. ENVIRONMENTAL IMPACT ASSESSKEXT 

8.1 The proposed RWSS Prolect would amplement a total of 900 water 
supply schemes. In the hills 642 gravity schemes and 33 spring protection 
schemes for a population of 300 would be constructed to benefLt 0.2 million 
population. Similarly in the terai 183 shallow tubewells, 21 deep tubewells 
and 21 dugwellschemes for a population of 600 would be constructed to benefit 
0.13 million population. It LS antrclpated that in the fL?zSC year of 
implementation, 89 gravity schemes (26700 population) and 5 spring protection 
scheme (1500 population) benefiting 28200 population would be built in the 
hills. SLmilarly 25 shallow tubewell schemes (15000 population), 3 deep 
tubewell schemes (1800 population), and 3 dugwell schemes (1800 population) 
benefiting 18600 population would be built in the terai. Each year 
thereafter, 50, 75 and 100 more schemes are liksly to be addrd. 

8.2 Rural water supply and sanitation prolects, in general, do not 
have significant adverse environmental impacts due to theLr small sire 
although their cumulative effect cari be substantial. Proper planning, design 
and implementation of schemes cari considerably mitigate negative efiects. 
Analysis of environmental impact is necessary to minimire likely negative 
impacts. Initial environmental screening within World Bank gutdelines 
lndicated that this would be a category B prolect. In light of this likely 
Impacts from RWSS sup-prolects are carried out and mitigation measures for 
negative impacts suggested. 

A. Positrve Environmental Impacts 

8.3 Provision of safe and reliable water SUPPlY closer to the 
housahold, improved environmental sanltation and Lntegcated hyqiene and 
sanitatron educatLon would have a positive impact on the health and quality 
of life of the people in the prolect areas through improvements Ln economic 
and hygiane and sdnitatron conditions. Positive impacts from rural watef 
supply and sanitation arise from: 

(a) 

(b) 

(C) 

(dl 

(e) 

(f) 

(cl) 

(h) 

trme and energy savings for women and children; 

Lncreased opportunity for women to utilize time saved towards 
economic and productive activities; 

effective use of water for bathing, washing and cleaning; 

better family planning practices due to reduced morbidity and 
Lnfant mortality; 

improvements in hyglene and sanitation practices; 

reduced bacterLa1 contamination because of controlled disposa1 of 
human wastes; 

better envLronmenta1 management sncluding catchment protoct'on; 
and 

increased communlty C;IpdCLty through participatory aducation 
leading to self-reliance and community Lndependence. 
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6.4 Time and wn~rqy uav~d ecolll fotcllill~J \J,I7tF9L- WI,\, Id 11e ut I I r.oecl t',lX 

butter cIILLd c’drt!, t~~nily welfare, agriculture drid other Lncome iJ”~~rdtLnLJ 

activities. Tome savings in the halls is considerably more than in the terai. 
Est imated average tirne savings from water supply 1s about 4 hours per 
household in the halls and about one hour in the teral. Additional beneflts 
would be Lncreased water consumption for cleaning, bathing and washing. The 
estimated total benefit from tome savings and increased use of water LS about 
NRs. 11 per household/day m the hills and about NRs. 2 per householdjday ~2 

the terai. Estimated tome savlng beneflt of the prolect is about NRs. 187 
million per year. Time savings benefit In the halls would be about NRs. 148 
million per year and about NRs. 38 million per year Ln the terai. 

8.5 Energy savings from fetchingwater LS estimated at about 600 K cal 
per household per day Ln the hillr. Women in rurJ1 areas rufiar more tram 
malnutrLtion, anaemia and loss of energy due to their heavy work load of which 
water collection LS a major task. Under such circumstances, energy savings 
of the above magnitude would significantly contrlbute to the health of women 
and children. Effective hygiene and sanitation education is likely to lead 
to better hygrenic practices leading to Lmproved health of the family. 
Reduced morbidity and infant mortality 1s likely to reduce fartrllty behavLor 
wLth implications for better family planning. High infant mortality LS a ' 
malor factor for high fertility in Nc; 1. 

8.6 Increasing communlty awareness of the importance of a clean 
envlronment and controlled disposa1 of human wastes through hygiene and 
sanitation education would reduce bacterral contamination of the environment. 
Catchment protection through conununity tree plantLng would lead to becter 
environmental management. It would also provide fuelwood and fodder for the 
community. 

8.7 Coaununity educatron would contrlbute to Lmproved literacy. 
Increased opportunities to practice problem solvlng skills would permit women 
to acquire confidence and greater abillty to organize for cooperative action. 
Trainings such as VMW, mason, primary health tare and other support services 
to women would provide employment and income earning opportunities for the 
benefrciaries. Skills leó ‘t would leadto increased opportunities for future 
employment Ln other sectors as well, such as agriculture, forestry and cottage 
industry. 

B. Negative Environmental Impacts and Suggastad Mitigation Measuras 

8.8 Top soi1 erosion LS a common phenomena in the halls of Nepal. It 
1s accelerated by haphazard harvesting of fuelwood and timber, and by 
encroachment of steep slopes for cultivation and grazLng. This has resulted 
in a continuous reduction of ground water resources as reilected by lower 
yields in sprLng fed rtream and water Wells durlng the dry seasons. TO ensure 
source reliabllity over the life of the scheme, it 1s important to protect che 
catchment area by proper land-use. Community tree planting is an effsctrve 
measure for catchment protection especially Ln the halls where deplerion Ln 
source yield LS hlgh due to rapid de3ïestation. 

8.9 Pollution of water source due to industries and sewerage syscems 
upetra.Un dru Icro LLksly Ln rural dfeaY Of I4kpdl. Lack of proper tr,lnittition 
practices, haphazard defecation along the banks of streams, litter especially 
fromagriculture, livestockand human activlties such as bathing, washing will 
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pollute drrnklng water sources. There 1s also a possibility of chamical 
pOllutLOn entering the stream system and ground water (Springs) fsom the use 
of chemical fertilirers and pesticldes In agriculture. 

8.10 Precautionary measures ~OU. 1c-l be taken wLth respect to the area 
surroundLngthe water source. Clearance of Woody vegetatlon ac the Lntake and 
maintenance of proper drainage to protect Lt from LntrusLon of surface runoffs 
are requlred to minlmlze the possiblllty of contamination at the Lncake. When 
spring sources are developed in or near spring beds, surface draLnage would 
be diverted around the sprlng protection chamber SO that contamLnatLon would 
not take place. 

8.11 PotentLal areas of negative envLronmenta1 Impacts due to rural 
water supply and sanltation prolects are: 

(a) 

lb) 

(Cl 

(dl 

le) 

(f) 

(9) 

8.12 

erosion and water logglng problems due to overflow or washout 
from water SUPPlY system components (specLfLcally from 
reservoirs); 

pollution problem due to increased water use and Lnadequace waste 
water dlsposal; 

ground water pollution from Lnappropriate sanltatLon units 
(latrines) or from lmproper well construction techniques 
(allowing surface drainage Lnto the well); 

adverse eff2cts on health by bringlng contamrnated water closer 
to the hous2hold and hazards of using polluted source; 

increased water use for domestic purposes may deny other users rn 
the future 1.e. agrLcultura1 and other alternative uses; 

rapid expansion of settlement areas due to availability of 
lmproved water supplies may lead to over congestion and 
envlronmental pollution; and 

erosion due to construction actLvitL2s such as quarrying and use 
of access roads, where undertaken. 

GuLdelLnes for environmental impact assessment of RWSS Prc]ect 1s 
presented Ln Table 8.1. MLtigatron measures for any adverse Lmpacts durlng 
planning, desrgn and Lmplementation phases of the scheme LS suggested. LLhely 
negatrve envlronmental impacts from rural water supply schemes are also 
Ldentifiêd in the District Development Plan (Arghakhanchl). Short-ter-m 
Impacts related to construction actLvltLes and long-term impacts relaced to 
operatlon of the water supply system LS LdentifLed separately. 

8.13 SLte clearance and earth moving for citlng syst2m components 
durlng constructLon eg. Lntake, treatment units, reservolrs, and pipe layrng 
could leave rhe site pronc to eroslon. The consequences of such actlvities 
üre lik2ly to ba s2vere Ln steep hi11 slopes. Construction durlng tha monsoon 
would be avoided slnce the rate of eroslon is high at thls tirne. Proper 
compactLon would be don2 Jfter excess 50~1 1s dumped and popes are buried. 

8.14 Deforestation to some extent 1s likely Ln the process of cLting 
system components and provlding timber for construction. However, such 
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requirements are low. Cutting tr33_ from Atuep sLopes would bo ~~VOL~& to 
prOV6Jnt tiroUion. Encroactmlunt oL‘ 311~' 11~]or1;1d L)~CI~IL)U would bu ~lvu~cItiiI JS wtill. 
Alternative citing for system components would need to be considered CO 
minimize forest damage. Where cuttLng of trees LS inevitable (eicher bec;use 
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 contribution. 

8.15 Quarrying for construction macerlals especially stones in tha 
hilly slopes may leave the site prone to erosion and landslides. 1t LS 

important to avord unstable slopes for quarrying. Excess wacer flou and 
clearance of vegetation along the track could occur. In such cases proper 
drainage system must be maintained. 

8.16 Properly pL . ..ned construction activrties and appropriate SLtè 

selection for system com,,nents 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 wrth low flow rates may divert the entire water supply. 
These would be studied carefully and proper planning and site selection to 
mLnimize such effects would be adopted. The key issue is not to disturb the 
existing agro-ecological system. Source disputes where they exist, would be 
resolved by ccmmunity dialogue and community consensus. In the case of 
ground water extraction, reduced ground water level coulddry exrsting shallow 
Wells. Ground water table and safe yield would be rnvestigated. 

8.18 Erosion and water LoggLrÏ~ due to Lmproper draLnaye of overflow and 

washout from leakage Ln water suppl;! Yystem components are likely. Drainage 
system around the structure would be designed and maintained. 

8.19 Ovarflow and inadequate waste water disposa1 from tapstands or 
handpumps could create 1ocalLzed problem of mud -puddles irmnediately 
surrounding the structure. Disease vectors breedrng in stagnant water would 
pose health hazards to the surrounding area. This would create hygiene, 
health and aesthetic nuisance. Well water could be polluted in cases whers 
Wells are surrounded by sullage. A proper drainage syscem to drain waete 
water from tapstand or handpump to a safe place near a field or soakage pit 
would be incorporated in the design. Waste water would be used for kitchen 
gardening. Integration of hygiene and sanitation educatron to women and 
corununity awareness for Lts upkeep would reduce any likely negative Lmpacts. 

8.20 The use of -ow-cost sanitation units (latrines) could pollute 
ground water. Citing of Latrines would consrder such factors as SOL~ type, 
depth of water table, drainage patterns in the area (i-e. no nearby water 
source would be down hi11 from the latrine) and proximity to water supply 
facillties. The platform of a latrine would be raised if the water table LS 

high. Another option would be to provide a horizontally elongated pit with 
Lmpervlous floor with walls that allow movement of Lrquid. 

8.21 . Source pollution due to improper design and site selection would 
bz avoided. In a11 cases source would be protrcted. During epidemics use of 
a common contaminated source would be disastrous. 
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8.22 Where water quality is not routinely teated and without proper 
provision for disinfection (Ln-home treatmsnt of household storage tanks, or 
source treatment) it LS possible that in some cases contarninated water would 
be brought closer to the households with predictable negative impacts. If 
water quality is not tested for bacteriological contamLnation provision for 
rn-home treatment of water would bs requxed. Integration of hygrene and 
sanitation educatlon for proper handling of water to avoid post collection 
contamination at the household level would be imperative. 

8.23 Improvadwater supplies byproviding water closer tothe household 
would Lncrease 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 Rapid expansion of settlement areas as a result of improved watèr 
supplies could result ln overcrowding. This cari be avoided by proper planning 
and cooperatrve community action. 

Table 8.1: Guidelines forEnvironmenta1 Impact Analysis of Rural Watèr Supply 
& Sanitation Schemes and Suggested Mitigation Measurrs 

E' POTEN:npL;;ITIVE POTENT;;;Ai;i,4TIVE fiITIG4TING MEAWRfS 

:ONSTRUCTION/IflPLEMENTATION PHASE 

'. SlKe c!earwcr oncl 

carth nwlng tor 1) Employmenr a) Ledve zlw prone to d) 

clting system + generation for local erosion. 1 As rhe rare of 

components q., people Consquence 1s eroslon during 

inrake, treatmrnt severe ln sreep rainy se333n uiL1 
unir, reservoirs and hllly slopes. be hlgh avold 

pipe laying. construction during 

mnsoon period. 

11 Dump excess sol1 If 

nearby depressed 

arex and do net 

leave che soi1 
loose. 

111 Compacr the soi1 
afrer pipe 

laying & 
refilling. 

b) Deforesration from b) Requircmenc IS lou, 



AcrlvirIL:. IHl'ALr; I'OltNIIAL POilTIvt 

T--- 

POILNIIAL NuiAllvt Ml I’lWI INLI rltA!AHts 
- Negarive IMPACTS IIIPACTS 
+ Posltlve 

2. Quarrylng for 1 Employmenr: Site prone ro Avoid quarrylng 
construction + generarion through eroslon and sxnes requirrd for 
rrarrrials. use of local landslides, consrrucrlon froc 

manpouer especlally in the unrtmle stopes _ 

hllly slopes. 

3. Use of access road 1 Employment Erosion due to Proper drairuge 

for transportation + generation through clearance of sysrem along thr 

of mterials. the use of 10~~1 veget3rlon and road should be 

manpouar uacer rtuu c41ony dCSlLJI\d dI1.1 

the rrack. rrraintained 

il Bovement of . 

and services 

VIII-6 



I- 
1’ 
1 

v 

I- 
1 

& 

^““““” DOTEN;III~;ITM POTENT;;A;;ATIVE HITICVTING HEASURES 

, 

3PERATIONAL PIIASE 

1. Source tapplng from: 

4. Spring/stream uater 

source causing 

reduced uater serpage 

surrounding intake 

area and reduced flou 

dounstream. 

t A. Potable uater A. A. 

avai table a) Change in the a) Proper planning 

narura 1 and site 

vegetatlon and selacrion. The 

reduced amount effect 1s 

of uarer for negllgrole uhen 

WI ldlife and tapping a srriall 

carrle. flou for rural 

uarer supply 

sysrems. 

b) Uhen using spring b) Plan net to 

sources, because disrurb rhc 

of lou flou èx1sr1ng agro- 

rates, they may ecological 

be diverred sysrem. 

almosr complerely 

to the potable 

uater system. 

c) Diversion of Mater c) Source dl .putes 

irom lrrigarion nefs TO oe resolvea 

by communlry 

dialogue to promord 

communiry 

parriclparion. 

. Ground warer 

extraction 

causing reduced 

grwrd uarer lrvrl 

+ 8. Porable uater a. Drying of existing 8. Proper planning and 

aval table shallou Wells. invtsrigations of 

ground vater Table 

and safe yield. 

The small amount 

exrracrrd by hand 

pucps my have 

insigniticant 

eTfecrs. 
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PCTlV[rIEh 

!. Ovcrtlou, uashoucs 

from uater supply 

system components, 

and lrakages. 

. Overflou ond u45ta 

Mater disposa1 from 

tapstands or 

~+wJs 

use of Lorcost 

sariitarion unifs 

(Latrlnrs). 

INI’RCT: 

- Negatl\ 

+ Posltlb 

+ 

+ 

- 

re 

fe 
- I 

IJO~EN~IAL wur~vt 

IMPACTS 

1. Incomc gcnerat don 

through ki tchan 

gardenlng if 

jrainage uater 15 

used in I<itchen 

gardening 

Reduccd 

bacterlologlcal 

contamlnarlon of the 

envi ronment 

11. Controlled 

disposa1 ot human 

POICNTIAL NEGJ~TIVE 

IIIPACTS 

Erosion and 

uaterlogging due 

to lmproper 

drainage. 
(Amour~s of overflc 

uater 1s. houèver. 

considerably less 

than monsoon 

dr3 1 wge and 
eroj,on ot natural 

channels due KO 

extra flou from 

water supply 15 

rnlnlmum) 

Lac4 11 rd prob Lcm 

ot mud and puddLe 

immediately 

surrounding 

tapstands or 

handpumps 

F Ic&i UJ and 

mosqu~to breedlng 

posing health 

hazards in thr 

surrwndlng areas. 

1 Hygienic and 

aestheri c 

nul sance. 

UelL uater 

pollurion 

Ground uater 

pollution. 

-r 
IV 

7 1 

11 

11 

-Ii- 

1 

Propcr cltlrry 07 

ueLLs dnd 

Latrines 

consldering the 

s.0~1 type and 

proximity to *dater 

supply facillr~es. 

1 Need to raise 

latrlne plattorm if 

uater table 1s 

hlgh. 

nrllwllki tlICAuJMkS 

Thr rbrurdl 

drainage system 
alcmg ulth overrlou 

Mater drains around 

the structure 

>houLd tK 

incorporatti in 

design and 
bllIlt~lnLd 

A pr3pc’r .I~JIIU.JC 

system to drjln 

vaste uater Tram 

tapstand/ hand purrq 

to a saie place 

near a ileld or 

soakagt- pi t shou Ld 

be incorporatrd in 

rhe design. 

Re:pcnLlble u-e of 

system and lts 

maintenance should 

be encourdysd 

through people’s 

participar.ion. 

1 Hyglene and 

sanitatlon 

eciucarion 10 

uomen. 

- 

-- 
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ACTIVITIES IHPACTS 

- Negative 

f Positive 

_--_ 

POTENTIAL POS!iivi; POTENTIAL NEGATIVE IIITIGATING tiE&XlRES 
IMPACTS IMPACTS 

i. Use of cor~~11-7 source - 1. Source pollution 1. Follou standard 
due to lmproper deslgns, protect 
deslgn the source, avold 

Landsllde arcas. 
Catchment 
protection through 

community planting 

11. Vithout proper 11 Avoid srlcct Ing 
provlslon ot the source 

dlsinfectlon, lt susceptible to 

1s possible that pollution, Take 

in some cases surficlent source 

(eg. stream protection 
sources) measures, and 

contaminated ensure that the 

uater could be source uater 1s 

brought closer to free of pathqens 
housenold. During and 

epidernics the use tb3ctcriologiwl 

of a conw3n contaminarions 

contamlnated before Select ion 

source may be or educare the 

hdrurdou; user: CO use 

conlpdrcd wth the disintrct dnd dt 

use of several housrhold 

scattered storage 

sources. 

1 

3 1 hîltdbltlty Of + 1 Tlme and Enrryy 1 Increasrd use of 1. Conmunir/ educatioi 

Improved Rural Water - saving for uomen and uarer and on use of uater anl 
SUpptles Young girls addltlonal uater invo Lvemenr of 

resources In community on every 

11. Opportunity for domesrlc use wy step of prolrct 

economi c deny other users cycle. Community 

activities from 1.e. future understanding of 

rime saving agricultural or source méasuremmt. 

alternatlve use. use of and suppLy 

and demand of the 

Mater 

111 Improved hygi ene ii Rapid expansion of 11. Proper planning 

and health from the settlement area for coverage or 

frequent harhlng, may promote rntl re conunun1 ty 

uashing and orher congestion, 

sani tary envi ronmenta 1 

activities. pollution. 

IV Reduced morbidiry 

w<l mortUl~t~/ from 

uater raldted 

dl sedses 
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ACTIVITIE~ IWACTS 

l--y- 

I'OTENI LAI. WjLTIVI: I'OTtNrlAC NtGArLVE HlTldl 1hLi fil.h~UIILj 
- Negarlve IMPACTS IflPACTS 
+ Positive 

7. Connnunlty tree 

pl3nting 

+ 1. Betrer catchment 

protecrlon and 

envi ronmenral 

management 

11. Aval Labi li ty of 
fuetuood and 

fodder for 

comuniry use 

8. Hyglrne and + 1 Improvemenr In uater 

sanitdtion éducation and sanl ration 

behavlor 

ii Improved hyg: ,. _ 

use of uarer 

111 Reduced 

bacteriological 

contaminarion or 

the envi ronment 

promot ing 

controt huwn 

uaste dl;po-al 

IV lictrcr cnv1ron/llcrll.rl 

management 

” ?.educed ch 1 Id 

morbldlty and 

nwrality leading to 

brsrer fami Ly 

planning 

9. Community managed 

uater supply prolect 

+ 1. Greater abilicy of 

corrununiry to apply 

problewsolvlng and 

organizarlonal 

skllls to lmplrmenr 

susrainable uarrr 

supply pro] erxs. 
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IX. ELIGIBILITY CRITERIA FOR SUPPORT ORGANIZATIONS AND SCHEMES - 

A. Suuuuary 

1. Support Organizatlon Eliglblllty Criteria 

9.1 The Fund will Select support organisations (SOS) accordinq to th? 
following criteria: 

(a) legal registration; 

(b) constitutional provision to engage in RWSS and/or community 
development activities; 

(Cl proven track record of at least 2 years experience in RWSS and/or 
community development activities; 

(d) accounts audited and certified; and 

(2) staffing capacity to carry out the proposed services. 

2. Scheme Ellgiblllty Criteria 

9.2 Each pro]ect Will consist of two contracEs, one for the 
development phase financing, and the other for implementation and post- 
implementation phase fina?cing. Criteria for selecting schemes for financing 
includes the followiny: 

(1) Developaent Phase 

(a) 

(b) 

(Cl 

Felt need: potential tirne savings per day/household LS at 
least 2.0 hours for gravity flow; or widespread use of 
polluted source(s); or water consumption LS less than 15 
lcd; 

Technical feasibilLty: proposed source(s) yield LS 

sufficient to meec 45 lcd or meets demand for ât least 25 
lcd; and 

Sustainability: more than 50% of the households indicate 
willingness to participate and contribute. 

(+) Implementation Phase 

(a) Need: reconfirm need for improved services; 

(b) Technical feasibility: undisputed source, water quality 
meets WHO standards, proposed source(s) yield LS sufiicienr 
to meet 45 lcd or meets demand for at least 25 lcd; and 
compliance of engineering design with established Fund 
standards; 

(Cl Sustainability: a representative water user ColNnLttae 

(WUC) ; assurance that there is complet2 coverage within 
communities; contmunity commitment to provide a11 lbbcr, 
material, porterige and minimum 1% (for gravity ar?d sprincj 

I 
1 

1 
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te) 

5.3 The 

protection) and 15% (for tih~llow tubewell) of hardware, 
dusign ctnd supervision in cash; minimum 39 (for grdvity, 
dugwell and deep well) and 4% (for shallow tubewell Jnd 
sprlng protection) of capital cost upfront 111 cash in an 
OEM fund which should be maintained in subsequent years; 
100% of incremental costs for higher service levels; 

Economie vlabilzty: scheme cost per capota does net exceed 
EiS. 1312 for gravity, NRs. 546 for spring protection, NRs. 
244 for shallow tubewell, and NRs. 1020 for dugwell; or 
economic benefits exceed scheme cost in excess of l-5:1 

Environmental soundness: appropriate mitigation measures 
for any adverde environmental impacts; 

8. Project Review Process 

main oblect lve of ellgibility critêria os long term 
sustainability of schemes. Each project would have a cycle of 12 to 18 months 
andwould consLstof the following four phases: pre-development, development, 
Implementation and post-implementation. TO ensure economies of scale one sub- 
project would consLst of 3-6 schemes (see chapter IV for details). The 
duration of each phase would depend upon community capacity and past 
experience in cooperative actions. 

9.4 Two contractual agreements, one for the development phase and the 
other for the implementation and post-impl?mentation phases would be made to 
qualifying SOS to implement projects. The developrnent phase contract would 
be signed at the end of the pre-developmeni L Jse, and the rmplementatLon and 
post-implementation phase contract ~111 be slgned at .the end of the 
development phase, SOS and schemes 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 Selectlon of Support Organizations: The selection of SOS entails 
the following steps: 

(a) Review of SO Applications. Support organizations would be 
required to fil1 out a SO Assessment Form (Annex 7) to prequalify 
to work for the Fund. This would assess the SOS 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 potentiai SOS to assess their 
institutiona capacity and strengthrning needs. 
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Figure 9.1: RWSS Schtimc Fi~vit~w Proccw 
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(b) Site VLsLts to Previous SO ActivitLes. Fund staft‘ wouLd conf~rm -- -- 
SO track CL’COlCd in colrlrlill"~cy-b,lc,~d HWSS .illd/JL- iolluIIulI Lcy 

dovelopment work by VLsltLng communitics whère thti SO hdJ 
prev1ourly WOL-kcci. 

9.7 SO applications would be appralsed by the Fund's Technical 
Appraisal Committee (TAC). Qaalifying SOS ,+.3Uld be Lnvrted to partlcipate III 
a a-day SO orientation and Lncroduction to participatory developmenc workshop 
(see chapter II para 2.31 and Annex 11). 

9.8 Scheme selectlon for Development Phase Flnancrng. The selection 
of schemes for development phase financing WLLL rnclude two activicies, one 
at the community level, and the other at the Fund level. These lnclude: 

1. Preparation of PrefeaslbiLrty Studies. At the community level 
the pre-development phase would entai1 undertaking a 
pKefeasLbil1ty study (Annex 27) whlch would be the basis for the 
SO to prepare proposa15 for development phase financrng. The 
prefeaslbLlLty studies would be undertaken shortly after 

quallfylng SOS complete a 8-day orlentatlon workshop (ses chapter 
II para 2.31 and Annex 11). For each community the SO would 
prepare a community profils whlch would Lnclude Lniormation on 
socLo-economlc characteris--:s, community needs, source adequacy 
and reliabLlity (Annex la), conununlty capacity, and communlEy 
willrngness to contrlbute and particlpace (see chaptar IV for 
details). 

Output. Key oucputs of the prefeasrbillty study would be a 
request for lmproved services and community wLllingness to 
partlcipate and contribute from more than 50% of the households; 
and a proposa1 for developmcnt phase financLng (Annex 12). 

2. Scheme AQpraLsal for Development Phase. Appralsal would Lnclude 
sLte VLSLCS by Fund staff to a sample of proposed schemes of each 
subprolcct proposai to confirm felt'need, requert for Lrnproved 
servLce5, source measurements, and communlty willingness to 
particlpate anr ontrlbute (Annex 30). Site appraisals would be 
undertaken In the driest season (April/May) to confrrm 
relLabLlity of potential sources. The appropriateness of 
software Lnterventlons would be assessed based on narrative 
descriptions of cornmunlty capacity to organize, Lts experlence Ln 
cooperative actions and literacy levels (sec chapcer I'J Tabla 

4.1). 

9.9 One Fund staff member would be held responsable to present a 
report of the appraisal to the Fund's TAC. She/he would be the contact person 
in the Fund for that particular SO. Recommendatrons by the TAC would be 
forwarded to the Fund Board for approval. 

9.10 Outputs. Key outputs durlng this phase Lnclude selectLon of 
support organizations and contrâctusl agreements for development phase 
financlng. 
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2. Devulopmont Ph*lse 

9.11 In the development phase conununities, in partLcular wdmdn wsulcl 
develop the willingness and capacity to manage their own water supply and 
sanitation system. Key actLvities include: 

1. Community organization (with SO assistance) leadii?J to chz 
formation of a water user committee (WUC); 

2. Preparatlon of a cornmunity action plan (CA?) for conununity-based 
RWSS services with SO assistance; and 

3. Selection of schemes by the Fund for implementation and post- 
implementation phase financing. 

9.12 Conununity Organization. At the conununity level SOS would 
facilitate local people to mobilize and organize leading to a representative 
water user committee (WUC), identifl.r+tion of VMWs, the ~012 of women, and 
training of WUC members to take on management of the improved sysrrsm. During 
this phase the process for registering the WUC would have been lniclated. 

9.13 Preparation of a CAP. The CAP would include the following: 

1. Cornmunity resource maps showing location of proposed schemes and 
time saved for each group in the community. 

2 Narrative descriptions of ma]or design and planning decisions 
such as zholce of source, servLce level, number and locarion of 
tapstands/wells, options considered and user awareness of 
expected differences in reliability, convenience and healch 
benefits, cost implications of each option considcred and 
arrangements for making contributions to capital and OCH. The 
description would also contain information on how the WUC was 
formed iLnil Lta compoaLtion by gendcr. 

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 
appraised 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 re]acLion, 
but may take the form of a recommendation to re-design at which point it would 
be re-assessed to ensure it complies with established criteria. Only 
potentially contaminated sources such as sources where animais also bathe and 
drink, sources downstream of habitation would be tested for bacteriological 
quality to provide a basis for deci.=i.on making (see Annex 13 for detarls). 
This would be reviewed as che Fund gains experience. 

9.15 The Fund would require SOS to provide a description of the 
process, a11 information specified in Annexes 13 and 19, and timetable of 
implementation. SO institutional capacity would be reconfirmed to see that 
it has the required staff to carry out the implementation 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 
pro]ect proposa1 would be sent to the District Development Committee (DUC). 
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Thio would allow the DDC to updatu ~III~ .lvold drlLll i c.lt Lcin c)F RN:;> ,bcl;~v i t i.e4 

in thw district. 1 

9.16 0utputs. Key outputs at the end of thrs phase would be a 
representative WUC with at least 113 women, a community action plan (CAP) as 
a proposa1 for lmplementation and post-implementatron phases which would 
Lnclude a scatement of community contributions for capital (cash, labor, 
material and porterage), and a contractual agreement betwesn the WUC, Fund and 
SO for implementation and post-implementation phases. 

- 

m 

- 

3. ImplementatLon Phase 

9.17 This phase would include mobilization of local resources and 
supervision of constructLon of water supply and sanitation schsmes, d mûr2 
rntenae hygiene and sanitatLon education (HSE), training of WUC members, and 
VMW and mason trainings. 

- 

n 

0 

9.18 Arrangements would bemade by the Fund totest groundwater sources 
tapping shallow aquifers less than 10 meters desp after developmenc and 
disinfection. Sources which are not frse of fecal coliforms would ba capped 
ta ensure that a pump cannot be installed. Similarly enclosed and protected 
Springs would be tested before final selection to ensure that they are free 
of fecal coliforms, i.e. O/lOOml. 

- 

I 

9.19 Outputs. Key outputs include improved water supplies managed by 
a representative and trained WUC, increased use and construction of latrines, 
and trained women's groups for HSE. 

4. Post-implementatLon Phase - 

9.20 ThLs phase would rnclude follow-up and operation and maintenance 
activitles, continued HSF zralninq and other related activities auch as 
nronthly meetLnqs with women's groupa, sklll enhancement traLning to women, 
follow-up health KAP and/or healthy home surveys, and 1atrLne construction. 
The SO would help the WUC and women's groups to establish linkaqea 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 report. 

9.21 The Fund staff Jould visit a sample of schemes to establish 
conformity with initially approved scope of work. The Fund would reviaw 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 interventions 
on a sarnple of communities to identify cost effective measures to improve 
rural health and sanitation. 

9.23 outputs. Key octputs include sustainable RWSS, hygienic and 
optimal use of wùter, and increased access of women's groups to the forma1 
credrt system. 
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C. Support Orqaalzat:.on El1q1bLllty Critaria 

9.24 ~U[l,-Nl-t OI-C,.ll~L:JtLOIl E L L.kJ Lb L t L(.V L‘L- I (I<:L’ id, 
-- C&l1 poL~llt L.Il drrk’pur L 

organLzatlons would be required to meet the following crlterla to praquallZy 
for financrng by the Fund. These lnclude: 

(a) 

(b) 

(dl 

(2) 

(f) 

Leqal status 

* Local governments are automatLcally legally recognized. 
Nongovernmenizal organisations and CBOs would ba currently 
registered with any one of the following: che SocLetl 
Registration Act, Social Welfare Act, Cooperatlve Sociecy 
Act, Company Act, Water Resources Act, or ths Pr'vatè F1r.m 
Registration Act. 

ConstLtution 

f SO constitution and by-laws would permit Lt to engage Ln 
RWSS and/or community development actlvLtLes. 

Track record 

* proven track record of ar. least 2 years In RWSS and/or 
communLty development activLtLer. 

Finance 

* Adequacy of finances would be assessed by a review of 
audLted accounts. 

Staff 

* The organizat Lon would have sufficrent staff or 
demons~rated ablllty to recrult appropriate staff. ThL- 
Lncludes demonstration of software and hardware 
backstopping of field level staff to supervise design and 
constructLon, M&E, sanitation technology, hygiene and 
sanitatlon education and lntegratlon of gender Lssues. 

D. Scheme Ellglblllty Crlterxa 

9.25 The Fund ~~11 Select schemes for financlng developmeat phase, and 
LmplementacLon and post-Lmplementation phases. 

1. Development Phase Ellglblllty Criteria 

9.26 Scheme eliglbility for development phase would Lnclude need for 
Lmproved services, sustainabllity and technLca1 feasLbilLty. Indicators to 
determine need, sustaLnabLlity and technical feaslbility Lnclude the 
following: 

(a) - Need. Need for water would be demonstrated rn terms of tome COS~ 
In water collectLon, or widesproad use of contaminaced wacer, or 
water consumptLon is less than 15 lcd. Indxators Lnclude any 
one of the followLng: 



- 

c pocantlal tima SdVlngs pdr housdhold/day 19 ht leas~ 2.0 
hours for gravity flow. Households Ln the hi11 make abouc- 
6-8 trips per day Ln about 30 minutes (round trop). 
Providing service withln 10 mLnutes would save at least 2 
hours. The benefit from tirne saved would ensure economic 
rate of return required to lustlfy lnvestments (sec chapter 
VII for economic IustifLcacLons); or wldespread use of 
contaminated sources such as use of sources where anlmals 
also bathe and drink, and sources downstream of habitation; 
or water c@nsumptLon LS less than 15 lcd. 

(b) Sustainabillty. Indlcators Lnclude: 

*‘ A request for lmproved services and communlCy willingness 
to contrLbute and partLclpate from more than 50% of the 
households. 

(C) Technical crlterla. Indlcators Lnclude: 

* Proposed source(s) capaclty 1s sufflcient for 45 lcd CakLng 
Lnto accounc water demand for household maintenance, 
domestic animais, persona1 hyglene, wastage and leakages. 

I In cases where the proposed source(s) cannot meet J5 lsd 
the lowest per capota consumptlon acceptable LS 25 lcd (see 
Annex 15 for detailsj. 

* surface water, lncludlng sprlng fed streams, would not be 
used as a source (see Annex 18 for details) unless the 
surface water and its catchment are unllkely to be 
contaminutrd and an Lnitial fecal collform test gives a 
level less than lO/lOOml, or effective In-home treatmenc 
cari be Lmplemented by community members. A study on Ln- 
home treatment would be carried out by the Fund before thls 
option LS generally applled. 

* other water quality parameters such as levels of Lron, 
fluorlde etc. would not be routlnely tested unless problems 
are suspic -cd. But Lf calcrum deposit 13 a problem such 
source would not be tapped. 

* water color, taste and odor are acceptable to the users. 

2. Implementation Phase EligibLllty Criteria 

9.27 Scheme crlterla is concerned wlth need, sustainability, technlcal 
and economrc viabillty and envlronmenral soundness of schemes. Impl2menCaKLon 
phase proposals would be required to meet a11 established crlterLa. 
CrLterla/indlcators Lnclude the following: 

(a) Need. In the development @hase need would be reconflrmed wLth 
more accurate measuremencs of Clrne saved, levels of waïzer 
consumptron and use 0, polluted sources from a representative 
sample of each group In che community. Tome savings would be 
determined from rcJ-urce I;:~X?. _ IndLcators Lnclude any one of the 
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* Potential timc savrngs pcr d.ly/hnustihold LG dt lud..ït 2.0 
heurs tor gravity flow (3ee chdpter VIL for ec01131111c 
3ustLfication), or fecal coliform of existing sources is 
more than lO/lOOml, or water consumption is less than 15 
lcd. 

(b) Sustainability Criteria. The potentlal for conununity management would 
be determined by the level of community organlzation and willingness to 
contribute and participate. It has been observed that in areas where 
the level of need/demand is high there is a greater interest and 
willingness to contribute (see chapter VII for details). Information 
on rural household Lncome (MHPBS, 1986) indicates more than 90% cari 
afford to pay Rs. 12-30 per month for water supplies. Affordability LS 
not an issue and a small cash contribution towards scheme construction 
would enhance community ownership. For scheme sustainability complete 
coverage of a community LS Lmportant. Data from the District 
Development Plan (DDP) of Lumbini (FINNIDA) indicates there LS at least 
one point source for each settlement in the hi11 and 10-12 point 
sources in the terai for each settlement. In light of this Lt is 
unlrkely that two communities would need to share the same source. It 
is more likely that settlements within a community would have to share 
a point source, hence the practicality of using complete coverage 
wlthin communities as a criterioil. Indicators include tha followLng: 

* A representatrve WUC to srgn lmplementation agreement with 
thr Fund and the SO and assurances there 1s complete 
coverage in the community. The WUC would be aware of 
proposed source(s) capacity and that it is sufficient for 
45 lcd or meets demand for at lesst 25 lcd. 

* Signature from a11 households that the entire community 1s 
covered. 

* For schemes which provide the standard service level, 
communities would contribute the following 

a11 unskilled labor, local materials and porterage. 
This would result in communities contributrng 25%-50X 
of the cost of gravity schemes and 15%-20X of the 
costs of well and tuoewell schemes (see chapter VII 
for details). 

cash contribution of minimum 1% (for gravrty and 
spring protection) and 15% (for shallow tubewell) of 
hardware, deslgn and supervLsion to foster a sense of 
ownership and to encourage communities to seek low 
cost design solutions. 

communities would take fuli responsibility for 
operation and mainten&nce. They would deposit 
minimum 3% (for gravlty, dugwell and deep uell) and 
4% (for sh&llow tubewell and spring protection) of 
capital cost upfront Ln cash in an OCM fund which 
should be maintalned in subsequent years. This 



prcentdgti irJ brlUc)+ 011 currtint I~BC~III-ILC:~ 3t diinual 

06;M COSts (3Ee ChdPWL. VII fOK d fllO~Tt! CletaLLJii 

discussion), and would be subIest to L-OVLJW ami the 
Fund gains experLence; 

* Communities would contribute 100% of the lncremental scheme 
costs for lmprovements over the standard service level. 

(Cl Technical feasibllity. TechnLcal feasibLlLty LS concerned with 
source adequacy, questions of physlcal scale, deslgn, layout, 
location of facllLtLes, scLr--Lce levels, technoloçy ar.d therr 
approprlateness to local c.ci,,ditLons. IndLcacors lnclude the 
following: 

* Signature of a11 WUC members that the proposed source LS 
acceptable and that there LS no source conflict wLthin and 
between nelghboring communlty. 

* If source is on private land srgnature of owner agreeing to 
use of source. 

l Signature of a11 households that design of tapscand and 
layouc LS acceptable. Thé resource map would show hou the 
scheme would improve services to each group/sectlement Ln 
the commulY-,y. 

+ Signature of technical officer who surveyed and prepared 
deslgn to ensure that deslgn is technically feasrble and 

\ complies with established design standards (Annex 15). 

For gravity flow syscems the location of tapstand 
would be wlthin 150 meters for any household. In 
spasrely populated areas with no compecLcive 
traditLonalsources 250 meters distance is acceptable 
for location of tapstand 

In the tera one tubewell would s2rve 10-20 
households within a radial distance of 150m 

conformity of dosign standards In relation to 
provision of di -,ige and sullage around schemes and 
system cornponents. 

Id) Economie Crlteria. Economie appralsal 1s an actempt to 
establish zhe value of a prolect to partrclpatlng CommunLcLes. 
Schemes would DL >Vide adequate beneflts to ]ustify Lnvescments. 
The ccst of RWSS per capota would be below or does not exceed 
agreed celling, or that benefits exceed where achieving cerzaln 
standards Lmplies higher co;ts. Indicators/criteria lncludes any 
one of the followlng: 

* scheme cost per caprta does not exceed NRs. 13i3 for 

gravity, NRs. 546 for spring protecrlon, NRs. 244 for 
shallow b,,' &ll, and CJk, . 1020 for dugwell; 
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t Acceptdh', tl ecorwmlc rate of return (GRR=15%). ThL3 Will 

Ill~lLC cl: IUWclllLL 1t.J~ CI-IIL dlld ullc.eCLaLIILL~ \.JII LLll ,,,;,y cACL3C 

fromditterences Ln assessment of actual costs and benefiEs 
(see chapter VII). If schemes Lnvolve hightzr per capica 
costs it would need to demonstrate that economic beneflcs 
exceed scheme cost in excess of 1.5:1 

te) Environmental Soundness. Mitlgationmeasures to addrtiss posslbla 
negative Lmpacts of Lndividual schemes would be lncorporaced Ln 
deslgns to ensure that they meet agreed criterla. If any threacs 
exist appropriate mltlgation measures would be carrled OU~ by ch2 
communrty. 

t Mitigation measures for any adverss environmencal Lmpact 
that may threaten the source due to construction and 
operation of actlvitres such as landslides, deforestation 
Ln catchment area ari3 pollution due to human acCLvLtles Ln 
the catchment area complies wlth establlshed mLtLgation 
measures (see chapter VIII for proposed mitigation 
measures), provrslon for source protection. 

E. Criteria for Prioritizing Competing Subprolects 

9.28 Priorltization of schemes would be necêssary only of the numb?~ 
of proposa15 that meet escablishedcriceria exceeds cne capacicy of E'und sr;afr' 
to handle them. Thls seems to be unlikely Ln the flrst cwo years of RWSSP 
implementation ln ~L~‘AI of the number of potentlal SOS (see chapter VT) capable 
of implementlng commlnLty-based RWSS services such as chat envlsaged by th2 
Fund. Ir‘ Lt becomes nt-zessary to prLorL ~LZC competing proposais criteria chat 
would be approprLate for priorltizing competing proposais lnclude che 
following: 

l sub-prolects servlng a cluster of communities wlthln conciguous 
areas (see chapter V); 

* schemes which obtain conununity commitment for capital and O&H 
contrlbutlons over and above the mlnlmum (para 9.27); 

f schemes with low per capota lnvestment and OGM costs; and 

* schemes that serv2 low service level areai where ti-era ~2 
demonstrated felt need for RWSS. 
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TERMS OF REFERENCE 

UPDATING OF FINAL PREPARATSON REPORT (PHASE III) 

1. BACKGROUND 

1. Contlnuinq low coveraqe Ln rural water supplY and sanlration, couplèd 
wrth the fact that many previously completed schemes suffer irom 32r~ous 

problems of disrepair has raised concerns over the effectlveness and 
sustainabilicy of exlscing approaches in the sectsr. 

2. PreLiminary preparation studies for a proposed IDA-flnanced rural 'clater 
sueply and sanitation project wefe completed Ln October 1990 by an 

international and local team of consultants led by Blnrtie & Partners. 
Followinq sLqniiLcant change ln HMG Directives for the Lmplementation of rural 
water supply and sanLtatlon proleccs, furtner preparation workwas carried out 
by a team of local and LnternatLonal consultants managed by East Consult 
resultinq Ln a Final Interim Report Phase 1. 

3. Phase II of preparation was carried out by a team of local and 
International consultants led by Development Alternatives Nepal. Phase II 
took into account recent events that took place in Nepal, partisulariy HMG'ï 
decentralization LnLtiatLves, new legislation for development at rrhe vLllag2 
and District levels, reconunendations for admlnisrratlve reform Ln Che CLVL~ 

service, a new openness toward the Lnvolvementof NGOs Ln service delivery and 
a high levei governmenc declsion to pursue tne establisnmenc of a central 
Rural Water Supply and sanltatlon Fund (hereinafter called che Funa) to 
finance communlty based lnltlatlves in rural water supply and sanlcation. The 
malor tasks under Phase II were a continuation of the work under-dken under 
Phase 1 of preparation and Lncluded the flurther defLnitLon of: 

(a) pro3ect organization; 

(b) legislatlon, rules and operating mechanism for rhe creatron 
of the Rural Water Supply and Sanitatlon Fund; 

(Cl project components; 

(dl cost estimates and phasLng; 

te) economic and flnancial analysis; 

If) Legal Lssues; and 

(q) envxonmental Lmpacr assessment. 

4. Phase II was cDmpleced in July 1093 with the zxbl~caz:cn of a final 

prolect preparation report. Pro3ect pre-appralsal was carrièa out by IDA in 
June 1993. 

5. Phase III which LS flnanced by a Japanese Grant, scarted Ln !?arrh 1993. 
It primarily conslsts of ELeld testing of rural water supply and sanl:arLon 
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to delLver services. The fleld testinq prolect has yust signed LCS iLrst 
LmplemenKation concracts wLth several Support 0rganizat:ons. Phase III also 
Lncludes fundlng to update the final prolect preparation report ~'1 lishc sr' 
the fLndings of the field testlng. 

II. Scope of Phase III Consultancy. 

6. The updated final preparatlon report ~111 covet a11 aspects of the 
proposed prolecc lncluding, but not llmited to, prolect descripclon, cost 
escimaces, financinq plan, criterla, processlng arrangements and analysis of 
benefits. A number of key actions have been ldenclfied below to upaace 
preparation in tome for the appralsal mLssLon currently scheduled fOK 
November/Dect?mber 1993. It LS essential that the consultants work closely 
wLth and Lncorporate the experiences of the Fleld Testlng Ln addresring these 
Lssues. ThLs Will Lnclude participation in evaluation of Support 
Organizations proposals and field V~SLCS. The startlng point of this exerclse 
LS the Fanal Prolect Preparation report published LA July 1993. ‘or this 
reason comments have been provided below on each chapter of chat report and 
form the scope of work for this consultancy. 

Ch.ipter rC. 'rhe Ru v-.1 1 W.1 Ler Supp Ly .IId SaI1Lt.~t~olr Proluct. 
--_-. ~ - _ ---_.. 

7. Terms of reference should be prepared for a11 studies, 

8. FLnalLze the monLtoring and evaluatLon (M&C) framework deveLopmenE Ln 
che final report. SpecLfic acELons Lnclude: 

(a) Prepare the M&E action plan to caver the following areas: (L) the 

purpose and users of M&E;, (LL) types and levels of MLC requlred 
and thelr main components; (~11) monrtorLng Lndicacors (CC) rafLne 
thc LndLcators 1Lsted Ln Rnnex 21), and (1'1) the MCB sysr_ern Ehar_ 
needs CO be developed whrch ~~11 caver: 

(1) Th'e types of Lnformatlon to be assembled and the for-nacs for 
assemblLnq the Lnformation wlthin and oucstde the ?'und; (2) 
Lnformation and lndlcator, roqulred CO be collecced ac Lhe 
community L(evel (communiLï ,n~nLtoring); (3) arrangementâ and 
freqcency of repcrting and :h.e :nszr;men:; anc! the ,-sscrz:?ç 
feedback to be used; (4) the staffLng and responsiDLLLc/ for 
monitoring needed both at the Fund and community levels; (5) 
outlLne and topics of tne Lmpacc evaluatlon; and (6) acz-an ?lan 
to establlsh tiie M&E lncluding local and foreign cecnnical 
assistance required for methodology, daLa gathering and analysls 
as well as tlming. 

Chapter III. The Rural Water Supply and Sanltation Fund 

9. A system of unit costs and prices to asslsc evaluarron oi Suppo:: 
OrganizatLon scneme COS~ proposals needs to be developed. 

10. The dr;rtt ;ubsLdL.lry ;L-Jnt aqreement needs to be prcpared. 



Chanter IV 

11. Complete the InstLtut tonal Manpower Ass<-ssm*nt. r I 1 c' UplAced t 1'1.1 L 
report should (a) caver more SAS, (b) complexe che ru11 analysls of data on 
manpower, and (c) present Lnformation Ln a summary table/matrix Lncludiag: 

(1) number and size of SOS, SAS and SO/S.~5 ; (11) SCilff 
composLtlon and characterlstics (gender, educacron snd skilis;, 
salary and length of experLence; (LLL) estLmat2s JC a<tuJl t~mz 

spent ~fl work activities ( for government staff roL;Lne 
activlties); (LV) estlmaced tirne avallable ~0 work fOS ?und 
activltles; and (v) speciflc suggescLons for lnvolvemenc in RWSS 
actLvlties (specially the governmenc sector poïzenzlal SAS). 

Chapter V 

12. FLnalize the Hygiene and Sanltatlon Education (HSE) Framework CO covef: 

(a) clear HSE oblectives and activitles; (b) organizaclon and 
delivery; (c) approach and strategy lncluding communlcacions scratagy; and, 
(d) linkages with the sanitatlon strategy and demonstration lacrlnes program. 
From the experlence of other NGOs/privace groups a more decalled 
LmplementatLon action plan should be prepared which would focus on ac=~v~cles 
to support; 
(1) target groups and indivlduals and attitudes and behavior; (LL) approach 
ta encourage behavlor change and CommunlcatLon channeis to b* used; (LILj 

scraceqy for materla development and program for 3rLèlicd~lon ~nd t%orkshops, 
and speclfic trainlng for SOS, government health staff (as appropriace), and 
the cornmunity; (LV) HSE Ln the schools; and (v) costs of HSE. The action plan 
snouid Laenclfy clear accLvLcLes, roles and responsioLLLcLes as LE reiaces CO 

the suo-prolect cycle activities. 

13. FLnalLze details of the Sanitation Support Program which would Lnclude 
recommendacLons and arrangements for the prrvate latrrne prgqrïm, cerms and 
conditions. 

14. 111 thé' context 01 envlronmental SanLtatLon, the consultants WLLL a-séss 
the demand for small scale community drainage, examine possLole technical 
solutions and determlne necessary Inputs Ln terms of cechnlcal support, 
CommunLty OrganiuatLon, materLa Lnplll:;, etc 'L'he consultantz ,MLLL recQrnmcnd 
whether thLs component should be lncluded. If SO, the consultants should make 
appro?rlace reconunendatrozs 0;1 crsts and rnplemer.crcg the co.<pcrzer.E. 

15. Frnallze meKhodology for the Community Development sub-componenc 
lncluding a summary table/matrlx of a11 oriencaclon, workshops and izraininq 
to be supported by the proposed prolect at the Fund (program) and cornmunic-( 
levels, responsibility, Lncludlng types of trainlng and methodologies, number 
of targeE audience or parciclpants, rnputsto be provlaed (trai?Lng materials, 
cost of trainLng etc). 

15. Prepre de!zdLI; ot =hc technlcal S~~~OL-: sez~::e~; i;r ~ol:l'l -I-; 2zb:r-:bzd 
Ln Annex 1, para 8 Lncluding cost estimates. 

17. Revzew Annex 9 on the Process of Reglstering Water User's Comrnlrtee rn 
the light of the FLeld testing experience that uould lnclude a ztep by acep 
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18. Prepare Draft Prolect Guidelines twhich ~~11 LncLude the dbove anneses 
along dlch oEher formats, crLterradeveL.,?ed for revLew durlnq appraisal. The 
mlssLon recorrunends that arrangements be made that the resulcs of the field 
testing acrrivltLes beLng carried out be taken IIIIZO account Ln che prsparacion 
of the proIecE guidel*nes Ln par:Lcular the crLteL-La, prosesses, t-arUKs, 
contracting procedures and procurement arrangements for; (L) reglsce--r!g Jnd 
selection of SOS; and, (LL) preparatlon of sub-prolect proposa:3 - 1 3 L- the 
development phase. 

Chapter VI - Costs 

19. The cost estimates will be updaced Ln the IL¶ht of new componenrs, e-g. 
tcchn L,-.I 1 Sll~‘p‘,C’r ZIZIYVLCIY.~ for womer~, .lncJ poz;~bLr changez Ln th<z rrILX of 

scheme types (see para 28). Guidellnes should be developed to assL5t SOS to 
produce accurate and complete costs whLch would facllltate cqst compar,scns 

by the SO and the Fund. Thc >nsultants should asslst the F’leld Tescinq and 
the SOS to test the guldell!les and the results, 1ncludLnq exemples of each 
type of scheme, should be presented Ln the report. 

Chapters VII and IX - EligibLllty Criteria and Economies 

20. It 1s desirable that the crrteria LdentLfLsd and proposa1 forms 
recommended Ln the Draft Final Report be thorouqhly tested by the CLeld 
Testinq, and appropriate modLflcations, be lntroduced In the IighL of 
experience. SpecLal attention needs to be paid to securinq accuraza initial 
LnformacLon on likely need, prLme facie evldence of potentially v:able 

schemes, and then lndicators of benefits. Capacity of Support OrganizacLons 
to estlmate ERRs for a sample of prolects should be tested. In adaiLion, 
willinqness to pay must be tested by ensurinq that appropriate concribuc-ons 
are paid. 

21. Cr :zerLa to PrioritLze or to Ac-~7.: Proposais. Qne Issue on ,wnLch 
experlence ~~11 be qained and recommendaclons made Ln the report concerns the 
number of proposüls, their quality, and the capacLty of staff to handle chem, 
and hence the extent to whlch Lt ~~11 be possible to approve ail proleccs 
whlch mret crLterLa, OL- whether crLterLa WLLL also be needed tg prLoritLze 
acceptable schemes. 'rh LS ~~~11 have hi sLqnifLcant Lmpsct on the nature of 
LndLcators to be used, and also processing procedures (since usinq cr:Lerla 
to compare prolacts wLth mach ocher, mener Kh;tn d(:rLned 3rancIcir’I2, Llnp 1 LI:S 
periodic rather chat contLnuous revlews of proposais). 

22. Area TarqetLng: It needs to be derermined whether there should be some 
tarqetinq Of speclfLc communities or areas, or whecher complece reliance could 
be placed on selecting from proposals comlnq irom'che field. The pro) ect 
would aim to pursue a "bottom LIP, demand-d-rven" approach, which Lmplies the 
latter. On the other hand, t..zre may be reasons to consider carqeciqq cerzaln 
areas or UnderprLvLleged communitier whlsh might stand to bsnsflc hLqhly from 
schemes but be overiooked unàer a pure àemana-àriven approacn. The repor= 
should take Lnto account, Lnter alla, the crLcerLa being developed ior ~he 
proposed poverty allevLatLon fund. 

23. The only comprehensive data knowr! to the mlssLon which are qvallabie to 
enable relatively rapid analysis of this Issue have been collecced by che 
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be dn~lyzed in some detdll L Il the updatzd fLlIdL report. Iàsurb to be 
Lnvest Lqated are d~fferenccs LII c--ov~?~-.~~~e .II~I,>II~~ cailt L<J,,<>us c‘c,,,,,,,~,,, LT. ~i>j i .,L-o 

there pockets or‘ dlsadvantaged CommunLtLes?), the excent to wh-ch cl~ifrcenc 

communities must share common sources, what practlcal Lndicacors cari be 
developed to enable the Fund to ]udge whether there Là .=A need for mor2 
atcentlon to contLguous areas (e-g., content or maps Locacing sshemes to be 
provided In the pre-development phase), estimates of cost savlngs which mighrr 
occur from clustered versus dispersed sub-prolects. Many lndlcarors may 
dlffer Ln different areas (halls, 'Terai, Lnner Tsca~). 

24. Sanitatlon Component: The consultants shallmake recommendatLons on the 
s.Lze of sanitacLon loan funds In the light of approprlace sub-loan amouncs KO 
communLty members, and the number of times the fund should be ex?ecIed KO 
revolve before a11 famllies who want latrines have them. 

25. Heasures of Need and BenefiLs: 1t 1s Lmportant that the schemes under 
the FLeld TestLng attempt to test the usefulness of Lnitial lndicacors of need 
and potential beneflts, not only the nacure of the exLscLng situation, bUC 

also the IikelLhood that Lt cari be Improved, (L.e, carne ïavlng, more 
availaDLlity, cleaner supplies, etc.). The extent to which thz lnformacion 
cari be efflciently refined duringdevelopment phase should also be tesrLed, and 
the ease with whlch Lt LS possLble to quanclfy benefits. ThLs may have 
important consequences for determining mlnlmum information gatherrng to be 

requLred LnLtLally by the Fund. The consultants shall revLew the Lnitiail 
experience of the FLeld Testlng and lncorporate their Elndings 1x-l the 
recornmendations. 

26. For the updated fLna1 report there should be special efforts ho secure 
becter estlmates of tome savlngs Ln rrhe case of Terai schemes. 

27. Economie CriterLa: The threshold crLterLa need to be revlewed Ln che 
light of better LnformatLon on costs and benefits (from FINNIDAjDWS.5, FLeld 
Testing), and the number of prolects which would exceed per capota COSK 
thresholds should be estimated. 

Desiqn Service Lave1 Standards: 

23. Thect? 1:: a need t_o examen,-2 the l.ncrr-rm:ntr i L coss13 0 f d 1 F f 5-z 1: 83 r-l 5 cl L- '3 i.q n 
LII..III~I~II-~I:~ (mot-~: I)I- 111wa’r l/c/cl, #II II .III~ (: I , ,,,,I t..,l,::~- I~I(I I r, ~ir,(~.:i.lj~,l’~.:, ~J(-~I.:I ‘a/ 

of Wells). Thi5 analysls cari be basrd upon comparLson of dlfferent SCherneS. 

It may Lnvolve engineering exercises. This should also be useful Ln 
ascertaining the possible Lncremental ContrLbutions for conununitles wânclng 
higher than standard service levels. 

29. Before appraisal, Lt would be desirable to have a Setter anal:/sLs of tne 
quancltative relatLonshlps between deslgn servIce levels and ERXs. In 
addition to examininq cost LmplicacLons of service levels (para 13 above) rrhis 
Lnvolves examining benefits as well. Speciflcally, the fewer ~~11s or taps 
per household, the lower the costs (bure. also the lower the beneflc). riore 

IuscifLcacLon LS requrrcd for thr assumed 100 househoLds per s!l~-lllsw tube weL1 
and 200 per deep tubewell. ExploLtation of izhe LurnbLnL zone dacla should be 
Lnvaluable Ln th:s regard. The beneiits associaced wizh che standard s2rv~c2 

level of 45/l/c/d for design population needs to be examined. The A:I?X 
(1992) scudy flnding, whicn confirmed that oi ocher scudies, of consumpcLsn 
wlth schemes of around 25 L/c/d "wltnour;" schemes, suggescs thls scanaara LS 
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mdny years bt! cven more ~XC~SSLVQ (depc+nd~.ng on qrowth r,3te ancl ptannLnq 

hocLion). 

30. The appropriate planning horizon needs to be consldered, and be 
neqatively related to growth rates. WLth growth rates of over 3% Ln the 

TeraL, a planning SorLzon of 20 yedrs emplies provtdlng ~JCL~LCL~S dt roughl} 
twrce the standard (for present populatLon). ThLs seems excessive, wherz 
resources are scarce. 

31. Source ownership: Satisfactory evidence for effective access CO S~U~C~S 

needs to be clarified lncluding the issue of shared access to sourc2s by 
competlng users. There should be further examination of past pracci:e in r-hls 
Lssue, leqal precedent, and 1Lkely and desirable legalchanges (Ln che concexi 
or the new W;rter Resources Act and draft rcqulacLons) in thLs reporr. 

32. Cost EstLmates tor Schemes: Ne4 to be revLewed Ln the lLghr_ of market 
conditLons (and experlence of the Field Testing and other prolects). This 
should apply equally to software as well as hardware elemencs. Specral 
attention should be paid t'o deep tubewells which appear to have excessive 
costs Ln the DFR. 

33. Proposed ML>: of Scheme Based on revlew of need for schemes and !Lkely 

benefics, the consultants need to revlew the estimated mix of scheme types and 
Lncorporate resultlng changes Ln cost and phaslng. For example, ~5 gravrcy 
schemes are a'larger proportLon of the whole, adminlscration coscs may need 
to be more targeted to smaller disadvantaged conununitias, Ehere may be Eewer 
economles of scale than assumed Ln the DFR. 

34. Studies: The list of possible studies Ln the aide-memoire needs CO be 
refrned, lncreased or decreased, terms of reference drafEed, and eszimares 
made of professLana1 Lnputs and costs. 

III. Staffing, Timetable and Reportrng 

35. The consultant team should be experlenced Ln the following areas (some 
team membess may caver more than one area): 

- rural anthropoLoqy/socLoLoqy; 
- L.Jw; 
- Lnstituti-anal reform; 
- economlcs and flnancral analysls; 
- sanitary engineering; 
- communicy developmenL; 
- Nongovernmental organizatLons; and 
- trainlng. 

36. One of the above team members must be designaced as Team Leader to 
manage the work. 

37. The consultant will submit the followlng reports: 

I 
I 
i 
i 
i 

- 
I 
1 
I - 

(a) Draft- Updated Fanal 
PreparatLon report phase III..........13 weeks after 
concracz slgnatuze. 
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38. FLfteen copies of these reports ~~11 be prepared. The reports will be 

written in the EnylLsh langusgr. 
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THE RURAL WATER SUPPLY AND SANITATION PROJECT 
ANNEX 28: DRAWINGS OF TYPICAL SCHEMES 
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ANNEX 30 





THE RURAL WATER SUPPLY AND SANITATION PROJECT 
ANNEX 30: APPRAISAL FORM FOR IMPLEMENTATION PHASE PROPOSAI, 

1 Proposa1 Recewed date . . . . . . . . . . . . . . . . 

2 Staff making assessment . . . . . . . . . . . . . . . . . . . . . . . .._ 

3 Assessment made on . . . . . . . . . . . . . . . . . . . . . . 

4 Name of SO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

5 Project Name. . . . . . . . . . . . . VDC . . . . . . . . . . . . . . . . . . WN _,. 

Check Cnteria . 

.4 Commitment for additionai costs 

for hlgh service If demandcd. 

.5 Complete coverage of community 

Page 1 



Commmtv cc)ntrhution ; 

All Labour 

AH Local MatenaIs 

,All Porteraqe 

Communrty coritrhution In kind 

of total W/S cost in % 

% of total cost 

Economie crlteria : 

Per capita cost (designl 

on Wls cost only 

on Total bofrware COS~ 

on Total cost 

Indicator 

B/C ratio 

on total cost 

on wls cost only 

ERR 

on fora1 cost 

on wls cost only 

C:lterla Met Criteria Unmet Rernarks/ Decislon 

inv~ronmunral Soundness 

source Protection 

Irainage, Sullage 

8 RECOMMENDATIONS 

Page 2 
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SITE APPRAISAL FOR IMPLEMENTATION PHASE 

Schcme Name 
Prcsent Popul;~t~on 
Nus OI’ 1 U I by ~NIIIIC kq, 

VDC 
Dsslgll 1’0plllJt1011 

Ward No 
SO NllIlC 

lhlillCl 

PROPOSAL ASSESSMENT SITE APPlt~IsAL. 

2. Tchwal Fcluhllity 

2.1 Structures (Dcs~gnn)) 
Prolilc (Yes/Nu) Lay-uut Plan (Y( 
Sourcc Protection Kquucmenr 

r-\ppropri;Ltcncs~ of prupwxl 
IntAc: Structure 

l l‘rdn~ml~sion Al~gnrnenl 

:>/Nul 

Elcv ;LL bluul-cc (IllJ 

Total Pipe Length (m) 
Pipe Typc,lla , Pr Chhb JC I,crlglll 

- 



l’lpc Ilrlc pas lhrougl~ JllliL;uIl Loncb l’Cb/NO 
Proposcd ‘4mgatlon Mcuwes 

l l 
l I 

l 01hcr Ylpscll) / / 

Res cq.l’LLs’ 
Elev. (mi 
Type 
Ollicr mi0 

I 

L3nd ownsrs dgrccmznt ifdppliçsbk 

Problcm ul dranmg ovcrflow \vaLcr Il 
Distnbniwn Al~grunent 
l%v.lllon .I[ tiips (m) 
l’.ql I l‘apj 
l-dl’1 T‘Ip6 
Tql.i T~p7 
Tdp4 I-Jpx 
‘l-+Y \ 
1’11)‘: Imc pilb5 thruugh dlllicull LOnta 

IROCh 

Dcnd Forw 
I~L~c~~~~Gullv Crossmq 
Ldrc Slldss 
OtllLr ~~lwlcrly 

BP 1.j !C Lounon 

ilev ar last tap (ml. 
‘utaI I’lpc Lcngth (m) 
‘11x Typc,D~a ,& Pr Glass 

YCSINO 
roposed 

I~V (m) 
~stancc (m) 

YZSJNO 

+xopnatencjs of Mc:~surcs 

Nai ~iT.ipw~Is. Ls c~grcccl 
15 l‘qaand Lowuon IS agreed w~th 
2r1mmunilv 9 womsn uscrs 
I’.lIIILILLlLIoII III C’onllllwlll\~ lvl:Ipplllg 

lb WAC Wur DrJmugc l’roblcm EWSI 

II~~I~ CIIWML<I .md .~crecd wd~ ubers 
I~c:lcliclJncs conlnlcn~~ OIl 

r.IJ’~lml 

Ib4VOlf 

Ollws 

1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
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1 

1; 
l 

1 

L 

1 
. 

i 

1 

1’ 

Sdnltilllon 

Gcneril SnniLq Condmon 0t‘Area 

Dcmsnd for Dtamdye 

Dcrnand for In~utut~on~l LLL~~IIIC~ 

Dcmad tor HH LAIIVA 

Ikn~nd lor utlwr Swaary LLIIILIC~ 

3. Subtam.abdity 
3.1 Water Uwrs’ Commlttce 
1s Wnlcr Usw’ Commitrce Lormcd 
TA Nos ot’ Ivlcmbers 
Nos ol’ Women mcmber 

7 
YkNo k es, No 

Nos ot mcmberb tram mmorltv uroups 
I:I~I~ group LII murontv WIIILII Icprcxntcd WIJC 
WI JC IC~L’JIIJLIOII pruccased 

1 low WUC tjnned/ 15 11 reprcwntanve 

Yed-No 

1s l‘.~pstand Group l~-~nctl Y cs/Nu 1 [YdNo 

3.2 OLM Fund .d C.~prtal Contrhdiun 

C)&M FUlld C&cwi 
A111011111 c0IIccIcLl II?> ) 
I> I . .I\ \ 

YedNo 

1 

CJ~ILII Contrlbutlon collccred 
Al11uunr I Rs ) 

Rccpir~d Amount i Rh ) 

Y es/No Yzs/Nu 

lt ri111 drnounl ot OLurfvl Fund and Capital contnbuuon IS no[ collected. 
LVlicn wmmumP4 qect I[ 10 Ix collected (datcj 

Is VMW sclccrcd Ycs/Nu Y ~/NO 
IfNo when’) 

3 3 Communrty Cummrrmcnt fur Cuntrhurwn 
1 

‘L4JlClldS 

%nd 
I .ilL.llltlll 

YeslNo 

Dlslulcc lir?lll SILL: l Kll1.l 

slorrc 
I .w.111011 

lh.mx tram SI~C: (Kiiil 

~\~~~IClx11: 

Lwalloll 

Di\ixwc Irom SI~ tKniI I 

I’onrcriigc 
kd Hcrld Ltxn~~on 
I~uaJ I IC~I IIhu~iw Irorn SI~ (Kmi 

Yes/No 

_. 

I ’ 

1 1 
/YcllNIIj 

I 1 



Mqxwx 
Av.lllJbrlllv 01 Skllld L.lbor 
LV,IW Rau t Ks /mdj 

‘.bd<r: KNC ut’lJu~k~llcd Labour 
Mcn i Rh~cll 
WlrlllLII (KbP /IIId~ 
I’~~LI mrl ( ICh /nul) 

La~~IIvil:rom~~uls~tlc 

1 
Constructwn 

1s LI~cI-c JcnxmJ for dcl~~ioii~l ~-Viccb 

<Llkc Pnuw Connectlon 1% Descrlbe) 

, L~~llll,lUIlllV WJdV 10 IIJV ddl~lOlld 20\1 

s thh .~c~rnOblc 10 u)mmumlv 

i.-l CO\ crage 

YdNO 

YdNO 

Y &NU 

Ll ,\II 1 II-1 Ill cAmurllly Cuvsrcd 
l 

!suons for no1 mçtudmg OLher adJouung arctiffh In th1.5 zçtleme (II‘ an\) 
V1llnge ELhIllC 

Name C?oup 
Appu No 

1 U-l 
Vlh@ Elhn1c :\ppx hu 
NJITlt2 Group 111-l 

ILl.\\U11, - 
LICIILI hill \OLIfCC 

du didwgc 
10 nccd uÏschcmc~ 
h111c Lanlllcb 

-. 
I 
1 

Ktl~lS Ii Jll)’ (1% Spdy) 

/ l 

3.5 -\tlccluaxy/ ~pproprwtcncss of wftw;lre actwihes 

lln&;~,~hr: 111 DP 

-i 11’ 

-i\ .ll’ 

-IlSi, 

-.%lIILIII0II 

-Wi :C -rralnlng 
- L1SF. 
- r4l.i: 
- Oth:rs Spwty 

(lh~,hI‘ILII 11, II’ Lkl’lP 
l l l 

-C.\I’ 

-t IhF 

ALllll.llltlll 

-WI IL l‘l.Illnllr: 

-\‘MLL 1’1<11111111: 

- SkIIl I&v ‘rrLllrullL! 

-M.h~~i’i I’rauiinc 
-\ (“:J . - 

D 
D 
D 
1 
1 
D 
D 
D 
D 
b 



r 
D 
D 

ï I 
i 

4. Ewnumlc Vidhddy 

1%~ Captu Cost (LICSI~II) 

- Wls cost only (I-hdwarc) 
- To1i11 Sohvarc 
- Tuul COQ 

Bic Cd110 

- Tul COU (Dw +lmp +Pobt) 
- wh colt (I-iJrd\VJrc) 

IXK 

- To~i Cost (I)~V +Lmp +P~~C) 
- W/s cost (I-lardwnre) 

3. Enwrunrncntd Sountlncss 
Adqttxy ufEnvuonm~:uuI nutlgLltlon 1 
rnrnsue~ if requred \ 



6. Cctriimenld Conclusum~: 

1. Need 
i 4v Tunc Rquued ter Round Trop tncl WJIU~ cIme 

( 3ncmi Walcr Quhty 
\ hratcr xloquxy 

7 ! I’CL~IIIUI~ Fçwbhty 
2 ! I sllurce AdqlUCy (Ipcd) 

2 1 C,~mii~cnts 00 CIçsign und cokAng byhkm 

- 

i %Il .IdlllJt>lti~y 

3 I 1 a A'IJC IOIIIILJ s: IC~IWIILIIIVC 

IIIq~rcscnIcd by wwicn Jnd mlriorq group) 

3 1 (35-M FunJ, CapurI Contnbution. Future O&h/[ management 

.: i Cdniiilwlly C01ili Ihilioi~ 

3 4 Çovrruge 

( ~C~rnpkte coverage 0Pcomrr~1~ty) 

3 5 :\Jsyuzcy/ Appropnd~cncxi ut’SoliwJrc .IC~IVIIICS 

C" +mcntcd m DP and Proposed 111 Lp& PP) 

4. tkunomlc V~~bility 

5 

0 ( WICI colnlnsnls 11’.1ny 

Sll 1~: ;\ppr~ibal Tram Mcmbers 

Dalc ul’sitc VI~I~ 

I 
I 
I 
1 
i 
I 
B 
1 
I 
I 
D 



IANNEX TABLES 



i 

- 

- 



1 
L 

I- 

L 
1. 

1 
. 

t- 
1” 

-- 

r 
t 

-- 

!3 

-_ 

E 

-- 

g 

-- 

B 

_- 

IE 

_- 

E 

_- 

i: 
5: 
-- 

i -- 

% 
-_ 
z 
6 
-- 
5 
6 L 

4 
-- 
% 
5 
-- 

i 
-- 

4 
_- 
; 
5 
-- 

1 -- 

4 

-. 
j 
-. 

jj 
_. 

4 
-- 

3 
-- 

i _- 

4 
-- 
j$ 
_- 
6, 
b fi 

4 
_- 

5 

-- 
a 

5 

._ -- -- 

kl 6x0 z 51 E E 
h r- & a .9 x 
~ __ x ~ ~ -- ~ -- -- -- -_ -- -- 

B ii 
^ 

w c ““$xfi ““;i 
__ -‘- _- __ __ __ _ _ L __ __ __ -- -_ -_ 

;/;;a i/ I;I: ; y 

_ _ _ _ _ - - - - - - - _ _ - - - - - - _ _ - - - - - - 
8 b; 5: h 2 P Q 5 
c C6$$ “a$ 
-_ __ _- -- -_ __ _- -- __ _. _- -- -- -- 

-- -_ __ -_ -- -- -_ -- -- -- -_ -- -- -- 

“I%f3 ;/ 

BI 6 B 

” 
P c 2 

-- __ _- -- -_ _- __ -- -- -- -- r- -- -- 

R 8 3 Q 

2 
s$ 0,; “Un: 

-- 1. 

i 
-_ -. 
2 
3 
__ -. 
a 
ii -- -. 

__ __ __ __ __ L -- _- -- -- -- -- 
SRCP 3 3 A % 
“#E g z la 6 
_ _ _ - _ _ _ _ _ _ - - - _ _ - - _ - - - - - - 
9Ri!lE ZLa: 
“Afi $ - B 8 
_ _ - - _ _ _ _ _ _ - - - . _ - - _ - - - - - - 
8z38w a (Y E e 
“F)$E 0-E 
_ _ _ _ __ _ _ _ _ _ _ - _ _ _ _ _ _ - - - _ _ 
9351 9 8 63 
“)gLi g f 5 ; 
__ -- -_ __ __ -- -- _ _ -- _- -- -- 
568 6 6 E 
sbgg “6 
__ __ __ __ __ -- -_ __ __ _- -- - 
&81? R 8 8 
0” K” O- _ _ - _ _ _ _ _ _ _ - - - _ _ _ - _ _ - - _ - _ 
Fr=‘D a1 h 9 
k?EWW “6! 
__ -- -- -- -- -- -- -- -- -- -- -- 

_. 

__ 

__ 

-- 

-- 

__ 

__ 

__ 

-_ 

-_ 

-_ 

__ 

__ 

__ 

__ 

-_ 

__ 

1 -- 
l -_ 
-- 
-_ 
__ 
-- 

~$Ça B Y1 $$S is 
.Jo.-m 10 rcr. ul 

;EiY--k __ -- >- _. a, egg--T&--- 

9"s" 0 2"" $j 

__ __ __ __ __ -- 2- -_ __ -- -- _- -- 
AIC”S 5 
si 1:’ R ri 

\r,rt-- w 
\l I :i’ i‘jb’! 0 
__ __ __ __ _- __ __ __ __ -_ __ __ -- 
L-x 2 p; r= 3 3&2 2 c _1 
id -k--s!Jd K% R 
_ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ - _ 

YBràr; 

I 

3 
ROPOD 6 )CI _ - - - - - - _ _ _ - - - . - - _ _ - - _ - - - - _ 
PrnFl6 5 

Nrn w.--z â 
__ __ _- -- __ __ Je __ __ __ __ __ __ 

I 3 

__ -- __ __ __ -- 2. __ __ _- _- __ __ 
c 
16 

_ _ - _ - _ _ _ _ _ - - - _ _ _ _ _ - - - - - - - _ 
4 
6 

_ _ - - _ _ _ _ _ _ - - - - _ _ _ _ _ - - - - - - _ 

g E $ r P 
& s 

E 1 
p ;A ri; 

s a?! 2’ pj 1 gsg 5 g y 
p ;Ci g ,-k d 2 _- -- -_ -- -- -_ __ -- :- _ _ c. _ _ _ _ u _ _ __ __ _. -- __ _9 -_ __ __ __ -- VI _- 

s 
R -- 
B 
P 
-- 
e 
3 __ 
s 
R s __ 
2 u a -- 

; __ 

ii -_ _- 
i. 
__ 

!i __ 
$ 
g 
__ 

Fi -- 
R 
e si __ 
a 
% -- 
; 
_. 

ii -- 
6 
k 
-_ 

; __ 

; __ 
N 
$ __ 

i __ 
3 
s __ 
ta 
E __ 
æ 
5 __ 

a Y d 
z E 
.- -_ 



_- -- _. 
P 
5 T 

!l 2; -- __ 

~- -- ~ ~- ~ -- ~ _- -- ~ -- ~- -- a _- ic ~ s ~ __ ~ _- i ~ ~ __ ~ -_ 

Kl --uzp i 0 .7 3 yo-EY m .-Oh 4 
4 -- $ k g -- ~ -- -- -- -- -- _- -_ __ -_ 

m mm5 8 l 

~ ~ si ~ ~ s ~ e ~ ~ a Ri 

” .2 fi I b,“pIV 0. R”U 3 

Sj;g; i ~~~~~~~Jj;~j~~;] ii;--;-- 
-- -- -- -- -- _- -_ -- -- -- -- -_ _- _- -- -- -- -- -_ -- -- -- -- -- -- __ _- -_ 
q;;; ;/ z : $:: q;*: ; 
..- -- -- -- -_ -- -- -- -- -- -- -_ -- -- -- -_ -- -- -_ -- -- -- -- -- -_ __ __ -_ 
q;;; ;) E ; +;;; ;/SE; 6 
-- -- -- -- -- -_ -- __ __ -_ __ -_ __ -_ -_ -- __ -- __ __ __ __ -_ __ __ __ __ __ 
!A R38 R 
b “&;J, E -- -- -_ -_ -- -_ -- 
a 8Y$ s O;oX a _- -- -_ -- -- __ -- I *x47 31 

“?Fi g 

-- -- -- -- __ -- _- -- __ -- -_ _- -- -- -- -- -. -_ -_ -. 

il 

0;6DK! 8 &IRPi s 
pq g Su,& s 

-- -- -- -- __ -- __ -- -_ -- -_ -- -- -- -- -- -- -- -- -- 

;9 R FS EEFS? c? 6r6.x $3 
!a A g prc, Ft; s=iy 6 

-- -_ _- -_ __ _- __ -- -_ -_ -- __ -_ -- -- -_ -_ __ _- -- 
8 Bi 0 qzxu R cm” 8 
- ;o @ EG#R A F:G 4 

__ -_ _- -_ __ __ __ -_ __ __ -_ __ -- __ -- _- -- -_ __ -- 
xw riz 

E ; ; ep,ig ; 2; c; 
-- _- -- -- -- __ _- -_ -- - 

-- -- -- -- _- -_ Y- -- -_ -- -_ __ _ 

$8$ai a 1~s 2 
R 

.-DC & yom y. 
r 

-- -- -- -_ __ -_ _- -- __ __ __ __ _. 
S(Rlü6 $2 ES“ 6 
CNRb $$ aas g 
-- -- -- -- __ _- __ -- -_ __ __ __ _. 
d6fiZ 

l 
z 

6’“Q c 
-- -_ -- _- -_ -- 2- -- -- -- __ __ _. 
dZk?S 
=>O r=- u I 

L? 
8 -- -- -- _- -- -- _- -- -- -- -_ __ _. 

rnrn;oR I-” 
s”Ng te 
- - - _ _ _ _ - _ _ - - _ - - - - - - - _ _ _ _ _ _ 

po 
z 

-- -- -- -- -- -- -- -- -- -- -_ __ -- 
FI 

I 
b- 

-- -_ -- -- __ -- _- -- -_ -- __ __ _. 

/ s 6 



-- -- 

2 
ta 
x r 

- 

m 
2 

-- 

8 

_- 

E 

I_ ! 

E 

; 
ii r 

-- 
5 

,g 
-- 

1 

-- 

s 
P 
-- 
a 
u 
22 

i 
-- 
z 
I! 
-- 

f 
-- 

4 

3 
g 

i 

; 

ii 

- -- 

5 

-- -- 

Fi 

-. -- 

F 

.- _ .- 

-- 
3 2 
-- 
a ü 
L -- 
I 

3 2 
-- 
6 2 b -‘- 
1 
- 
z 2 
-- 
5 
: -“- 
T 
J -- 

s 
0 
5 

-- 

.- 

-- - - -- -- -- -- -- -- -- -- _- -- s 
iz -- -- - -- I __ - -- -- -- -- -- -- 
4 z _- -- _- -- -- -- -- -- -- _- -- -- -- 

-- -- -- - - :- -- 1- -- -- -- -- -- PR 
? -- -- _- - -_ -- - -- - -- -- -- -- 
i;.;;i; : 1 / _- -- _- - -- -- -- -- - -- -- -- -- 
i;;;gg $ 

1 l 
x 

_- _- - - -- -_ -- -- - -- - -- - 2 R F - -- -- -- -- -- -- - - -- -- -- -_ ; s q R 82 
$ 3kiyS3 E I 1 __ -_ _ - - -- -- -- - -- -- -- -- 
;g;;:; : I I __ -- __ -- -- -- -_ -_ -- -- -- - -- 
z -- -- -- -- -- -_ -- -- -- _- -- -- -- 

-- _- -- -- -- -‘- -- -‘- - -- -- -- -- 
$6 6 SS: 

;EaBQ - 
l I 

0 

-- _- -- _- - - - -- - - -- - -- 
c 
” m -- -- -- -- - -- _- -- -- -- -- -- -- 

$6 6 68 
;?v-w3 - 

I I 

a 

-- - -- - -- -- -- I - - -- -- -- 

; : 
__ __ __ __ __ -_ -_ -- -- -- -- -- -- 
6 
3 -- -- -- -- -_ -- - -- -- -- -_ -- _- 

i P 
- -- -- -- -- -- -- -- -- -- -- -- -- 

6 
2 

- -- 

_ -- 



# ! 
I I ta. of lh1ts I #nr bsc ;Lh1t sosr: I i 

I 
, I 

8 I 
1 I 1 [Il-l 1593 ; I"l%5 1 % ; % Ilrzal ~cutl~ 2 ) 

0 
1 Rlrt1cutars ;lh1r ;1%5 ;19K ;1??7 ;1%3 ;1999 :m ~bcal ~~~LIsxCUJI ~<usI.oP)~ Laa1 ~Fore~g~~Excl. Tw ;Ta~s ; Total ] 

1 l 
1 
;Ri&s Fur, 
I I 
; GplCd cet 

I 

;A.Vhicle 
t 
l 
; 4uDLo-gbheelB3se 

; 9uf-t Upel Drive 

; sd3lc.w 

; nmrcyclcs 
I 
0 

1s mrprca wprenr 

I 
; trrprrerMi5 DX.24 C+G) 

; GnpJtuMtbare 

; NenakBmrds 

i Capnu PnnrsWS) 

i laser Prinrer 

1 a)T tmrix Pnnrer 

; PLotru 

; Ftocaqry wadlrne 

; k-erarœs 

; luIl Vlwal Eqqmnr 

; Farrkrdllrn 

I 
1 

Ic. trsn1wu ad rlklurua 

l 
, 

: kks 

I chlrr 

1 %l1a sets 

: flllrq Cabrmcs 

I 
1 

;D OCher assets 
4 
I 
; BlcyCk 

; Elecrr~c Fas 

; tremxul haarrvs 

: ~ladaras 

I -/ l?m 
: fuset PurbasePrwrsrm 
I 

3.88 ; 16 CtI!; & CR!: 1 I I ILfi 357 
I 1 1 , 1 ii 3.m 

I 
1 
, 1 
I 
I 
l 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 1: 1: I ! 11 I I 2;; sco; SLB 

I 11 II I I I I 1;; 70; 775 

: II 1; I I 1: : I 2;: 150; 1.69 
I I l l I I 
l 1 1 I l 1 

; I I 

II , 1 
l 1 ; I 

I 
I II I l 

3.33 
091 
022 
2.61 

1.30 
2.17 

3.63 

33 ay 67 02:: 

17 cm' 15.aJ; 83 av' a5 cq -1 

16 CtYCi; gr. CR!I 

16CIK; &i.CLX; 

16.fXX; fY..CtK; 

27.q 73 CII!; 

24 (xy.; 76 CU!; 

Paz; tdcq 

4l.arq 53 arq 
l l 
1 l 
1 
l I 

I- ;-;-:-;-;-;-;--' 
' I 1-i-, 1-l-1 

1; 12; 1 ; ; ] ; 12;; 

j 1 

016 ; 019 ~92.cq aaz; 

i a1 I I I I I a41] CIlhi' I 0.05 ; 72 az!' a av' 
III21 ; 1 ; ; ; 2:; 0.24 ; 029~92ar!; a,; 
; 1; 10; ; 1 ; ; 1 '01; 020; 0 24 ; 92.m:; a ~KE; 
I # 

I I 
I I I l I 

1 I 1 1 1 I I; I I 1 I 
I 1 I 

I 
I 

; Rearrrenc Car 

, 
;A Staff Sshrla 

_\ 
# 
: E.waJ-clwc statfs(S1 
: npFnrt Statfs(6) 
: LcLer starts(7) 

ci 003 
6;; 2m 

! ; 

1; 

-I ; 

I ;- 

; 1; 13; 13; 13; 13; 13; 13; Fi;;-;-;-;-; 

I 1 ] 13 1 13 ] 13 ; 13 1 13 1 13 1 78 1) 2 40 ; 3 La ;lm.m~ Our!l 

1 1 1 13 ; 13 ; 13 1 13 1 13 ; 13 1 78 ;; 1 &y ; 

; 016; 

f 

I 

I 

I 
1 

I 
I 
I 
I 

I 

I 
l 

4 
1 

, 

I 
I 
I 
1 
I 
I 
4 
9 

I 
, 

1 
# 

I 

I 
I 

I 
1 
1 
I 

I 
I 

l 
1 

l 
l 

, 
4 

1 
1 

I 

, 
I 

t 

l 
, 

, 
0 

l 

t 
, 

I 

1 
l 
6 
1 
8 
I 
, 
1 
l 
, 
, 
I 
l 
I 
I 
I 
1 
I 

l 
I 

1 
I 

I 
I 

I 
, 

I 
, 

l&r~md fnm Tabls12-26) 

4 



Tcbk 4 Ltlll CQSU 1mlnl-u.. 1 

I 
1 l M. of UllTS 

1 t 
1 I ;Lm ccsm: ;lm; cm; I , 

4 0 # 1 
I FWTldXS ;Lfm y595 ;19x ;1597 ;wE )19?? JZM, ;Tmal ;1n 193 I In 15% ; :: 1 :: ILog! ;bmcr: L ! I 
1 I 
, 
I )Us cm) :1uss cm; bal ~fw3g-l;Lxc: Tar ;Taxez : 1r-a! I 

;E Trwd ALL- 
l 
I 

; Lslty ALtchwa 

; TIX~AL- 

~C.wilcc qm7m-g L.qmSeS 

4 
1 

I CHlR RenT 

1 bemr ad clnnc1ry 

t- 
; PrlmIrgrfdsrancrrary 

; Telex. Fax, Telcpme 

I Legalw== 

1 ki Cqms% 

I cm.dpeeT1rQcRu 

I Pr;ge 

I trsJ<-rgcs 
I 
I 
l 
I 

ID Repris d mv-xmmcc 
, 
l 

I ccqutcr rep.li nulnt 

1 vdicte mp 6 rmm. 

1 attw rep S rmini 

1 

:F.*Dcuel4lmlt site qzpaltil 

l 

;G.kiru adlry leil 

1 I l I 1 I I I l I I I l 
I I 1 I I I I I I I l , l 

i-f-l- i-;-I- i-f- i- 1-1-;-t 

; 1 ; 12 ; 12 ; 12 ; 12 ; i2 ; 12 ; R I 0 Zl 1 0.0 ;lm.oI:; 0.CX.Z:~ 

; 1 ; 12 / 12 ; 12 ; 12 ; 12 ; 12 ; R I 0.D; ; 0.a ; 5c.m:; s0.M" .I 
I 1 4 I I I l I 0 t I I I 
, I I l I I I 0 I I l 4 , 

I I I I l I , I I I I 
I I l I I I I 1 I 4 l , 
l I I l l I I 1 ;: l 1 I I 

I 1 0 I I l I 1 0 l I 
;-;-;m ;-l-;-;-;-:j-;-1 s-1-1 
; 1 ; 12 ; 12 ; 12 1 12 1 12 ; 12 ; 72:; om; 0 56 ;im.aq 0 ca:: 

1 1 ; 12 f 12 ; 12 ; 12 ; 12 ; 12 ; R II 0.15 ; 0 18 I1m.M:; 0.M:; 

] 1 ; 12 ; 12 1 12 ; 12 ; 12 ; 12 ; 72 ;; 0 0: : 0.05 ;im m:; 0 a:; 

; 1 1 12 ; 12 1 12 ) 72 1 12 ; 12 ; 72 ;I 0.33 1 0 40 ;lCCl M:l 0.M:; 

; 1 ; 12 ; 12 ; 12 ; 12 ; 12 ; 12 ; R II 0 07 ; 0.a ;1m.m:; O.cIx~ 

; 1 ; 12 I 12 ; 12 [ 12 ; 12 ! 12 ) R '; 0 (x \ 0.06 ;lCD.M:; 0.M.; 

~1~12~12~12~12~12~12~ RI 0651 0.X) ; 10 M” .I R, M' ., 
1 1 ; 12 ; 12 ; P f 12 1 12 ) 12 ; n,; ou: c.55 ;lm.ax: c ca’1 

/ 1; 12; 12 ; 12 ; 12 ; 12 ; 12 ; 72 ;: 0 Ly ; 0.05 ;im (XI:; 0 Mi; 

; 1 ; 12 ; 12 f 12 ; 12 ; 12 ; 12 f R II 0.(x 1 0.05 po3.m:; 0 m:; 
l 4 I I I I 1 8 1 , I I I l I I I I I II I I I I 

1 
l 
l 
I- , _;. 

i 1 
; 1 

; 1 

I l I , 
I l I I , 

, 1 I I 
I II I I I I 

1 I I I l I , I I 
l I I 1 1 I II 1 I I 1 

-1-f- 
1 

+-l-/y 
I I- ;;-;-I-/-I , 

12 ; 12 1 12 ; 12 ; 12 ; 12 ; % :; 0 10 ; 0.11 ' ULM': ffi.rJT */ 
12 ; 12 ; 12 ; 12 ; 12 ; 12 1 72 II 0.a ; 02~ ;lm.m:; ocrrf -1 
12 ( 12 [ 12 ; 12 ; i2 ; 12 ; 72 II 0.15 1 0 ie :7m aq 0 (XT:; 

l l # I I 1 I I I I I 
I I I l I 4 I l II 1 l 4 1 

) 1 ; 12 ; 12 ) 12 ; 12 ; 12 ; 12 1 -c II 0.52 ; O.Cil ;lcD M:l 0 02:; 

I-I- I- I- I-i-!- ‘-::-’ ,-‘-I-; 

1 1)125;175;250;3%; ; ! 9Jl II 12aE ; 152 % ; 55 M!l 5 ca:; 

12s ;Vs; 2% Iz2.3) ; ; no,: b;m; 7i w ; Bl.(xI.; 20 (x1.: 

!H.l?mlronrg a-d kçewls,rn 

; otk‘Y+rOJmr. 
I 
I 
, 
I 

; Lnrnrml~: LebKAcprmr 

; Trarmq tco- h-d srati 

: b-tlt S Evat OI id 

1 l.qnct Ewlunxn 

I Tccm1.d Ass1sTxc.c 

; Id. ASI bal. 

; FlhLlClKy 6 Inl 

;-1-;- ;-;-;-;-;-Il /,-;-f-l-; 

I ' ' 
, 1 1 

I I :: I I I l I I 
: 1 ;Y25 13q 550; mi ca,;3so/ 

l l I 

m :: w 03 ; t16 69 ; 55.Mi; 5 (I;i; 

1-i- ;-;-;-;-;-- ;-;;-1-;-;-; 
I I I I I I I I I 4 I I 1 I 1 l I I II l I I 
1 I l I I I l I 

II 
I I l I I I 1 0 l I I I I 1 l I 

I- ;-y-;- ;-/-/- ;-/;-;-/-f-; 
l I 0 4 l I t I II I I l 4 
I l 1 I l I I I 1 I 1 1 
;-;-;-f-l-;-/_;-;;- -, 0-I-I 
1 1; 1; 1; 1; 1; 1; 1; 6 II 2.56 1 Z-C!2 ; 2k.M!; 7a.M:; 

I ‘I 1 ; 1.5 ; 2 ; 2.5 : 3 ; 3 5 ; 11.5 ;; 4 40 ; 5.27 ;lm.M!; 0 La:; 

I II ; ; ; 1 ; 1; ’ II ix m ; 143.~1 pm.m:j 0 ay 

1 1; 17; 12; 10: 1 1 ; Y II 13.3 ; li 18 : o.mi;1m CR’l -, 
; 1; 1; 3; 15; 5; e; 3; 3: ;; 9.03 ; 10.60 ; 85 ca!; 15.m: 

I II 1 ; 1.5 Il.65 ; 3 ; 3 ; ; 10.15 1: 3.50 ; L. 62 ; 9J.M:; 1O.M:; 
1 I I I 1 I I 6 4, I I I 1 
, l I l I 1 , l I 1 l I I 

(Rrlvedtm,D Table 12-Z%) 

5 



Tde I- mr cacz (CrnKlne...) 

I I ta. 0' LnlC ' 'UllC CmK JthlK UXJ; l I 
I 8 l I ! 8 1 I l 
I 1 -j ;In 1573 ; 1" 19% : x ; ;: :Loc;al ;Ml= 2 ; l 
l 1 
l 
I h-cla.ltars ;th1: ;1595 ;19% pn 11% ;1559 pn ; ;tus$CCO> ~kiSMl)~ bat jFc.mg$Exct Ta ;Taxa ; rorrt ; 

;a SYDIsns , 1 I 1 4 1 , I 1 I I I I I l I I I I , 8 I I I , 
l l-]-;-;-;-;-;-;-’ , ;-;-1-*-j 
; 92 (T1arranm ; 1; 2; 21 2; 2; 0; 0; 81 I 3.y. ; le.03 ;1m.m:; 0 m:; 
; krdn*5EFudExC.Prq. ; 1; 1 ; 1.4 ; 2;23;2a;2.a; 12.8;: 043: 0.51 :lm.M!; 0 ay 

: r&r Tramrg : 1; 2; 2; 2; 2; 0; 0; 8: i 0.81 1 0.97 1103 m:' 0 ax3:; 

; Rsqmmc C-s Tra~mrq ; 1; lj 1; 1; 1; 0; 0; 6;; 0.m ; 0.56 ; 55.1111; 5 0.2:; 

; FmmcialfWqsmmr Tra~mq ; 1 ; 1 ; 1 ! 1; 1 ; 0; 0 1 b' , , ' 0.92 1 1.10 1 5S.a:: 5 CC:; 

; T~~c~enTq.mS~rveyDes~g,~ 1; 1; 2; 2; 3; 0; 0; 9;; 22; 3.3 ; io aq 1o.ax; 

; Trcmic~aTq.mCcnsr.&Slp ; 1; 01 1; 2; 2; 3; 0; tl; ; 1.28 ; 1.52 ; xl.az:; lO.ax 

; CFs Tra~nv-q 

; WsTra~n~q 

; flE Fot~Tralmrg 
, 
, 
:C mnmels hzgmrn 8 ce. 

I 
+UBl WPLY @Ml SWITATICH 
I 
I 
;A.P--P FTssc 

; -clqmsK mdles 
I 

~fl.oevo~r h3sc 

; su- 
, 
, 
~C.lrwtmmrarim R-UC 
! 
I 
; uaere sqly 
; Px7mlrP~nilal 

; ssllladtlm 

:- 
I 
, 

;LLPcsr Lnptamm2.n.n k-rue 
1 
I 

; SmrKarlm 

; DraHul~Pmrccnm 

a- 
, 
I 
:mDrEs 

I 
; mdrnh+pzSPpy 

: Imcm km- TrwKnmK 

) tndmsr KedKmtqy 

; DeKaltedcbn-admdlcs 

; Pot1c.Ko PI-Mole m.sec 

; Prrpe. ot rottw Lp pro,. 

; SecrortmluwlqDrvetcprml 
I 

) 1; 2; 3; LI 51 0; 01 lb I ; 2 59 i 3 10 :1co.ax o.(Iz!; 

; 1; 2; 3; 4; 5; 0; 0; 14:; 342; 6.03 :1mm; 0 mi; 

;1~0~2~2:2;2;0~ 8;; 081; 0.97 ~lal.fxrq o.a& 
I I I I 0 I : 1 I , I I I l I I I I , 
I 1; 1; 1; 1; ; ; ; 3;; 

I 8 
1000 1 11 DL / 30 ax; n.aq 

I I I 8 I I I 4 , l 1 I I # I I I I , I I , 1 I 6 
c I I 0 4 I I 
1 4 I 1 I l I I I t f 

I I I 
1 I t 

I l I I l I I 
1 , 1 j 1 I 1 I t I 

1 I 1 I 
1 1 8 I 

. 1 1 I I I 
1 I , I ! I 

I I I I I I I I , l 
I 1~125~175~zo~359~ ; 1 ml;; Ul.34 ; 68.07 ; '65 CCZ: S.M:; 
;-;-/-s-;-1-;-/-1 I ( ,-;-;-'-' 

l I 4 I 
( , 1 , I 

I I I 
I 1 I I I 

I t , 4 
I 1 I 

; 1~12j~17s~zO~335o~ ; Im11 I I ; 55 031; 5 M:l 
;w+-;-;-;- I- I-;-I i-i-, 

I-I -1 
, , , , 4 
8 , 0 I I 

I I 
I I 

1 I 1 I I 
l , I 15 (J-F/' .I 

I 4 I l I I I 
l I , , I I I I 1 

1 
1 I l , 

I 1; ~125~175~zxl~3550~ : sm;; I 
1 ; aaz:; acq 

I 11 ; 12 ; Ii5 ; Ed ; 3% ; Im11 17S.Q ; 137.54 ; 5s.MJ:I 5 m:; 

I 'I ; la ; 175 ; EJJ ; SM ; i-11 I : oj m:; 35.ar:: 

95 M!l 5 D’ *, 
, 1 I I 
I I 
I I I 

6S.M!: 55 M!: 
55-M!; 5.03” *r 
%.UE; S.03:; 

/ I 4 0 I 1 1 
, I I I I 

4 I I I 
I l 1 , , I I 

1 I 1 I l 1 I / 
I I 

/ I I 
, I I l 1 I / I 

;-;-/-j-;-/-f-_I--I 6 4 t 
I , 1 I I 

; 1; 1; 1; 1; 1: 1; 1; 6; ) -.-;-i-i 

I 1) 31 1) 11 I I I j!; 5333; %81:30M:;ïum:; 
; 1; 1; 1; 1; 1; 1; 1; 0; I aa); tz 03 ' 30 M!' PJ 03” 

III IlIlI I Il ,, 2" 10 a, ! 11.01 ; xl oa:; io.Mll 

;1; ] ;II ) ; ] 1;; 5Q.m I SS.22 1 3l.M:1 70 ML! 

j 1; 1 1 1 ; 11; 1;; Mm; 5S 22 I 3o.a; 70 M" '1 
; 1; 1; 1: 1: 1; 1: 11 6:; xzpao; ma7;~ax:7ucq 
I 4 

I I 
, 

I , 
, l I 
I I I ! : arn; 29.29 ] Er3.m:; a2 M" -1 

. 

hn-wd T~UE Tùblrlt2~) 

6 



1’ 

I- 

1, 

i L 

1 L 

I- 

I i 

I- 

l- 

I- 

ï- 

1. 

1 

1 

1. 

1 

1 

1 
17 L $ 

Tela 5: i%earmlK a-d LplLal car rf Kvs Fud 

lnt6x'aDtLwCnsrw?5) 

th1r ccst LnlK cmr 

In lw3 1" 1975 :a31 

Pam1aJws +ln Huss am ;Us ao,; 15-s ) 19;e ; 1597; isrw; 159; a33 f bal, icngl( Toca ;: kmlp;'. TA\C5 : 

I , , 
, , I i 6BBB: %A?61 Q5.311 7LSiR; r19B: LB171 2LB15I; r;icj; jLï2Cr: a.1z:; 

1-;-,- (-~-;-~-;--;--L~~c 

I I I ; 163f.; 2rq; 2.û ; lua?; /a/ 24i; 155 132 : 177 31 ; X3 a : 52.x.zr.l 
b I l I I 6 I I 1 I 

, t l 0.m; 00; 93m; 0.0) ; 0.m : 110.x : s Ji ; lb13 ; 3 7C" ., 

:RasP.M 

/ 

; Qmal Gar 

;*.vmlcLa 

1-1-i- 

! 2 ' 1 50.80 ; Sa.22 

; 2; 1413; 1é.U 

I 2: 13 a ; 1s a7 I 

; 4; 1x); 165 
, I 

4 , I 

1 I 8 

-i-d- 

fa.22 ; 0.m j 000 
1,544; 0.0: om 
15.(x ; 0.m ; 0.03 
356; 000: 0.m 

0 

---.-I-r- 

58.22; omj 003; nrp: L5 '1 ; 110.i3 

162; om; om; 1903 1 13n; 72 33 

1507; 003; 000: 17.9: 1232; 3 5 

3%; 0.m; om; 2s; 3%; 07 
4 4 I 4 

533; 0.0: om; Dz: %Ti 117 .? 

-t 

39 (13:; 

u 0x; 

A2.x:: 

59 Lr:; 

Yl 2C.I 
-8 

: ~b-ghelB%a 

; m weel Lrrve 
I SaEncar 
I mwcycls 

6;.78 1 orni 0.m W-PJ- WP- 
, 
4 

: lzlqana(& nx.ZL m7.J 

I Carprr-- 

ItbeMl-6Boarcls 

: bp-ca PrlnKcr(ml 

; Laur Prima 

] mr rern~ ~I~LS 

; Pkrrtr 

i t?uay~ bcrwa 

; kn2mrm-a 

; AAllO Vlsd EqJ1pr 

; FM iwsllrn 
1 I 
;c. hml1m an FI- 

I-j_ 

; 14; 

I 1; 
) 14) 

; 14; 

I 2: 
; " 

I 21 

-;- 

357; 3.88 

sm; 333 

0%; 0.9l 

o.aI ) 022 

2ul; 2.61 

13; l.jo 

2 10 ; 2 17 

-t-1-;- 
-/- 

27.13 ; 0.m / 0.m : 27 13 

3.0; 003; om; 0.0) I 
, 

6391 003; 00); a.59 

1.52; om: 00); 1 52 I 

2.61 ; 0 m ; 0.07 ; 2 61 4 

261; 0.m; OUI; 2 61 4 

217; 003; 0.m 1 2 17 

-I- 

om: 0.m 
om: om 

00): om 

00; om 

om; 000 

oal; 0.m 

. 
5;3; %+Ca:; 

3.B ; 07 ils:; 

12 ?a : s.xI:: 

32: Q 33:: 

5 3 ; a; XL!: 

52l: 3. xc:: 

4x1 4 Lx’ 

8.d 

1.70 

2.17 

OU 

0.3 

033 

0.59 

45.77 

2.3 

10 51 

2% 

sz.3 

:32 

3rj 

j3.l 

Kc? 

527 

1.c.. 

om 

om; 1% 

om; 2d 

om: 2~2 
OaI] ‘2 

1 

7 2, 

îO.56 

77 

1.X 

73 CU; 

/c xl!; 

ti 31:: 

59 if:: 

I I 2 ’ J!oa; 3.a; 363: 

: 2’ 5.d; 54; 5.a; 

] 1; 70); 7.E ; 7.n I 

; 21 1%; l.cil; 1LB; 
, I I 
, 0 , 
I 4 
I I : 713; 
;m;-;-;-;- 

; 12; 0.16 ; 0.19 ; 2.a ) 

; a: ou; offi; 15%; 

I 2: 0.2L ; 0.23 ; on; 

; 10; 020; 0 24 ; 2.38 ; 
I 

4 I I I , 

I I I : 3.9: 

0u3; 

om; 

0.m ; 
om; 

0.m ; 

000; 

0.m : 
0.m : 

3 a5 ; 

5Ld; 

om; 
1s; 

000; 0.m ; 003; om 0.m 0.s 7 13 3.02:; 

-‘-1 

1.23) acq 

113; as; 

0 13 ; J tu.; 

r.z.3 ; 3 ai:: 

16 10 : o.%I 

-/- I 

Ih 

! omn 

; Maseu 

; Flllng czblmcs 

om; 
om; 
0.m ; 
0.03 ; 

omj 
om; 

0m: 
om: 

2.ü) 1 

O.CIl 

O.CIl 

0.03 

0.m 

0.m I 2 :o : a ie 
003: 175; 0 15 

0m; OS?! OC6 

0.m ) 2.19 ; 0.79 

ocrI: 

om; 

om; 
0.0) ; 

1 53 I ?Q 
;-1-;-;-)-L 

; 6; ou; oa; 013; om; 

I 81 0.10 ; 011: 0Jg: 0.m ; 

I 81 0.m; om; on; om: 
, , 0; om; om: aa3; om; 
; 3: om; oa3: 0.10 ; 0 m I 

I , 0 ’ 2m: 2.a; 2q 240; 

-i-,-‘-l. 

0.m : 013; 003: om: 
000; om; 003: om: 
om: 0.03 ; om: 0.50 ; 
0.m ; 0.~0; om: om: 
0.m: om; 00); om; 

210; ?a; 24: 2u); 

_L. -;y - 

022; o.'rj j 33 CIY!; 

0%; 033: 01 a:: 

0 18 ; 0.27 ; d xx 

a:2 323; 59 !II!: 

0Cti; 0.10 : 59 X.: 

0-m 1 14 xl ; O.Qz., 

I 

; Elcycle 
: Elarrrc Fax 
1 KR5mrmtm 
; LlaAldM 
1 bT==Y Llym 
; r\rrsc Fvuax PrwlSlal 

O.U. 

0.35 

OF3 

0.03 

0.0. 

1L 39 
I , , I I 4 I I I 

l I I I I I I 
: I : 191.93 ; 241 29 ; 312 m ; 7% 19 ! 3% a ; 2!2.2& : lx? n 1111 xl; lMB.iDj é 311': ] rbzammK!ixK 

I- ;-l-i-;-;-l-I-I-; ,-,-.--. 

I I 
I ) 7334; A& ; A.aL ; 73.3L. : 7J.34 : 73 &. : u.3.u; 003: wa; 0.x:: 

J-J-)-J--;-;-/ ~~.~~~ 4-I 1 
; 78: 2%; 340; 45 ia : 45 18 ; 45 18 / 45 18 ; 6.10 : c5 18 ; mm; om; rn z ! 0.x:’ 

IA Sut-f htarles 

I G.@aTlM !Jmns(5) 
I 

IpTlvcd tram Tète 1126 B u kErlUca Trum Ï‘aLC Z-26 ê 4) 

7 



TmkS km,-m% .dCaplcatCosraf IbisS FUI~ (m-~lru.... ) 

lnus'mBaucL6c(1595) 

u-l11 car lnli cosr 

In 1Y73 1" 1975 IOUl 

pMlpIL3i-5 ;thn ;uJss.a-Jl) ~ussax)~ 15% ; 15%j 1997; 19%; 15EJf xm; Lcai ; hxerq ; Tout ;T h-c~q~;.T.ucs : 

: Lcfmi-r swtfsta) 

: Leur sL3ttrl7l 

13 TravcL ALloeut 

[ cu11y AL- 

; Trswct At- 

I 

:c.clrtrcc c+xa-anKJ Lqn-Iw 

: orflcch¶x 

; u3rcr a-a etaTr1crty 

; il- 

; rrb7nrg dd S~I- 

; rrtu. Fa, kLqYve 

: iryrt-- 

; FUlapns5 

; braaox1qasu 

I w-s 

; d=oranFs 

;o kla-ll BO Palm- 

; ccnpner w a wmr. 

: vsncte l-q. a rn,“L 

: - rep. k mmt. 
< 

;E ~lsc.et- ELprrur 

IF rl-ecnem Slre &p-ak3ll 
I 
I 

:G.uaraQatlryTLSt 

Im1 1.68; 201; 26 17 ; 26.17 ; 26 !' ; a, 77 1 h, 17 f ai.17 ; 1!57ti: OUI: X?L.; 0.0s:; 

In1 0.16 I 0 19 ; 2 49 ; 2.49 ; 247; 249; 2s; 2 49 ; 14 92 ; o.al ; 1L.P ; 0 ax; 

1 I l / l I 1 8 0 1 , , I 1 
, , , , l 
0 , 1 I 8 # I 0 I l 4 

, I I I I : 3%) 3.5; 3,: 3%; 35.5; 3%; 1975 1 1.G : 2l.33 ; 7%; 

;-;-;-;-;-;-; -;-J-;-I-I-I-; 

I w 0.n ; 0.23) 302; 302; 3.œ; 3œ; 302; 3.02 ; 18.12 ; 0 c13 : 18.12 ; 0.01:: 

; RI 004: o.c6 ; 0.54 : 054; 0.54 oy; 0.54 ; 0s ; 1.a ; 15; 3s; 5302.; 
1 I 1 I I 1 I I I 
8 8 l I I 1 1 I 6 / 
A , 1 6 1 , I I 
, l I 4 4 I , , 
I , I 
I , I ; 4536; 453 ; 4s.s ( 453 ; 45bI sb; 23079; 2.2s : -321tl; .( 10 SÏ-' 

;-;-;-;-;-1-; -;-;-;-'-'-;-; 

09); 0% 

0.15 ; 0. ta 

004; 005 

03; 040 

0.67 ; 0.80 

0.0: ) 0.0s 

065; 070 

0.46 ; 0.55 

1 
I 

, 
I 

I 
I 

I 
I 

I 
, 

1 

I 

I 
I 

ll.M ; 11 xl ; 11.50 1 11 Y) ; 11 32 ; 1l.Y) 

2.10 ; 2.16 ; 2.16 : 2.16 ; 2.16 ; 2.16 

0%; 0.53; 0.s; 058; 033; 053 

4.75 : 4.75 ; 4.75 ; 475; 4.75 ; 4 75 

96L; 9.61; 9ti; 9.a ; 9q 96L 

053; 058: 0.58: 054; 053; 053 

-!J ) a.co : a431 aul; 0~3; aa 
~2; 62; 66?; 662; 68: 6&? 

0903: 002; 69a 

1294; oaI/ 12 % 

3.45 ; 0.m ) 3.f-5 

23.47; 003; 204 

na: om: 57 a-l 

345; 003; 3 45 

s.w: 4533; 50-2 

3969; om: 39ri) 

0 0x/ 

0LE: 

0 or; 

002; 

0cc:; 

0.a: 

m.cfI:: 

OU’ ‘I 

; R; 0.01.; o(15; os; o.yI; 0%; 05.3; 0.s ; 0.5a : 3c5; om; 3 45 : 0 ar:: 

; R: 004; 0.05; 05-a; 0%; 053; 0523; 053; osa; 345; fltm; 3.45 ; 002; 

t , , l I I 0 I ! I 1 l 4 0 l 6 1 
I I I l , , I 1 I 
1 , l 4 1 I I 
I 1 I 

I ; 637; 6.37 1 6.S ; 6.37; 637; bY; Fa.2 ’ 423; 5325 12 2%; 

1-, ‘-;-;-f-]-; -;-‘-;-j-;-;-l 
I RI 0 10 ; 

; R; OZU; 

I n: 0.15 ; 
I , 
I , < 

1 RI 0.Y) ] 

1-1-p 0 I 

;m: Ta8 I 

011 : 13 ; 1.34 ; 1.x ; 1.34 ; 13) 1% 

0.24 ; 288; 2.53 ] 2.m ) 2m: :m; 28B 

0.18 ) 2.16 ; 2.16 ) 2.16 ; 2.16 ; 2.16 ; 2 16 
I 

, I 
I 

I 6 I 

0.m ; 7 19 ; 7.19 ; 7.19 I 719 ] 7 19 f 7 19 
-;-;-1-; -j-/-i. 

lQ.94 ; 19 12 ; 25.77 ; 38 24 ; 53 53 ; I 

3z2: 4;Q; aos; m cc' , 

l?.;b ; 0.m ; 17 b ) 0.03.; 

12 % ; o.cn ; 12 9; : 0 ay 
I I , 

I 8 I 

4314; om; 431.: 0 a:; 

-.-;-1-1 

130.78 : 6& ; 137.i6 1 5.02: 

6403 7450; 951; 13.12 ; 13 74 ; % 24 ; I 

, , 
# 

1 
I I I 1 I 

lIpQ3: 2l669; 27 11 ; 65.07 ; 18, -9 ( mm; 13013 : 75 91 ; jh31: 293: iB.ï9 



TAa 5. Rmm-ux m-dCeprwl Gxaf FUS bd cmrm~. . ..) 

lnlis'arJthaccarm?5) 

UllK ccnr LhlC car 

1" lç% 1” 1% IOC.31 

fi 
I P.%-Kl<rrL%-5 ;tl11K ~tuss.cul) ;Kls.01)): 1%; 19%: w7; 19% IFn; 913; LIWL : -v I Tout ;ï. kxc,s~;" T.,xa ; 

I I 
I 4 f 

I , 0 I 

;lmrMlaat cwewr 1 
I 1 ; zs9.as xn.03; 411.31] 17203; lML7; 235; w 643 ; G47 7: : 151: 5: ; b5 si!; 

h 
I 1-n 1-;-;-'-;-;-;-;- t-1-1-/-; 

;r.sulff 1ra1mq ud hmrrrrq ; ; I ; neil ; 244B ; 3bÏO 
# ;-;-;-;-j-;- 

; Tralnlq ta Fud staff ; 6; 2ï%; 399: 23œ; 2302; SC2 

; RlllK & Ebat. ot Fud il3.5 ) i 40 ) 5.27; 5,1) 791 ; 10 55 

; tups EdraKlal I 1; 1m.m ; 106l ; 0.m ; om ; 0.0 
; Tun-lllal AU1sm t 541 13 3 ; lb.18 ; lïu 33 I 170 B ; 14: SS 

103.0) ; 

-;_ 

2aœ: 

13.16 ; 

0Ol; 

o.ïa ; 

lU.51 

aœ 

15 9 

om 

0.m 

22210 ! 013 OJ I 0SO.h ; 1Z 39 ; 52 2:: 

--I-.--f 

aœ ; 435; 12777; 1G112: 76 a=!; 

18 9 ; 77 ia : 0.m : i-.:1 ; 0CXTC; 

143n : 1utl : 0.m ; 14J5-l: 0CE; 

0.m : om ; e2.21 : e2 2 : 703 oq 
; Id. Ad. EvaL ; 15; 903; 10 m ; 1om; 31s; 1595,; sic; z&.sl ' , 31 5‘1 I 315 -7 I 3 0Ï : Ii7 '5 : :> X' -3 

; RbllSny & ht. 1101 ; 3Io; L.62; 42: 0.93; 753; 13 do 1 1x6 ) 0.m : 2.22; id?; s9l; 10 ClJ':; 
I I I , 1 
l 

I I 
I I I 1 0 I & I l l , 

4 t 1 I I I 
l I , l I 

I 6 8 I l I L 
;bxl/sa I I I 

I , I ; y3 10 ; 2.17 ; a 13 ; d.m ; Y.% ; 1x1 , 1wE3; L.19 1 nlB5 ; LX:; 

6 
I-‘-(-j-(-l__I___;___I___.___I___;___I-I 
6 I 

: thnpmr ON Trulnlq ; i; 9b-l; 0% 

; flt-~~atwt hmrg : 4: 092: 1 10 

; Tcanlclal rrg. al SJrvq LklrJl ; B ; 2.n ; 33 

; Tccn-llclmlq.alGrÿr Lrg ; 8; 13; 1.X 

; CFr Trallllly 1 lb; 2 59 1 i 10 

; I!fs Tml1q I11.i 52; LW 

; IDS œ1emK1m ; a; 3%: L.m ; 7 59 1 7.94: 79); 7.59 ; 0.m ; 0.m; 397; 000; 31.97 : 0 os!; 

: aIlla %In & FIA-d GK.rlq. 112.6 I ou; 0.51 ; 051 : 0.R: 103; l.ÿ.! lu; 1;;' ( 6%; 0.00; 6%; 0CfC; 

; t&E Tmmq f 81 o.&l ; 0.97; 1%; 1%; 1%; 1.~1 om; om: 778; om; 73; O.‘xx~ 

; 0.76 ; O.% ; 0 95 0.96 0.a ; 0.m : 165 ; 0.19 ; 3 6 ; 5 X!' 

j 110: 1.10 ; 1.10 ) 1.10 ; 0.m; om ; S.18 ; 022: LA3 ] 5.m; 

; 3a; 6.42; 6Q ; 963) 0.0 ] 0.m ; a.io ; 2ï771 25.67 : lO.aI! , 

: om: 1.52: 31x ; 3.cx ; L SS ; 0.m ; 10.93 : 13: 12.14 : 10 uz; 

; 0x: 9‘3: 12.29 : ~5~9; om: O.CU I un ; 0.m ; w 3-7 ! 0 cc:; 
; 019; 12.2a ; 16.37 ; Pu; 0.m; om ; ,750 : 0.m ; R.3l I 0 q 

i ML5 FotLsucp TrallTlq : 8; 0.31 ; 0.97; 0.m I i A ; I 94 ; :.9L: 1% ; om: 778: om: 779; 0 ca’ ., 
l I , ! I 

l I 6 0 I I 1 I 1 I I I , I 
:C.R3KemeLs zkqarrm b Dev. : 31 10 CO ) 11 OL ; 11.u ; 11 OL ; 11a; 001; 0.m; om; 9%; 23.19 : 33 !3 ; m x:; 

b53-lvuifw rabte I2-268.4, 

9 



;Fs.s tu3 

;A vmrcla 

; p.: E f i.% l.3 ; 9f.n : W Be ; 61C17 1 Q7 45 ; 3UT.4: ! 1'55Lf ; 45' 49 ; E.+ 

:C_l~!-l-l-l-l-t-/-/-I 

; 1P;.m; 2m; 315 ; 15534 ; 3.51 1 3.76 I 1513.5E ; aLm ; UP ?E ; 50 ai; 
4 I I I , , I I I 
I l I 1 8 6 I I 

; 107.G 1 000 I 0~); 12415 ; 0.00 ; 0.m ; l416: I 5015: ai.75 ! ?a 911; 

;-1-;-; -;-;-;___1__,___;__I 

: LuJl.Lrgudrme 

: Su-lu-eLDrl~ 

; -cm 

; reM cjr10 
I 

16 aIawTcT @llpml 

0 

: Lnxuur(~Dx.24 m;) 

:--f-f- 

;hzwnw 

; bpmr mmerws) 

; - hlnter 

; WlrutnL. mmcr 

; PImur 

; R%imupfMrm 

1 [mrmcrr 

; LuloVlOLOIElplpml 

; tu kallrc 

I 

:c. turn1n.m ad Fwnnm 

I 

] tee 

; o.lin 

; Y11but.s 

; FtLlrQ cuJv-cu 
l 

:o m- 
6 
I 

; Blcyck 

: ELecrrlc Fa-as 

; b-crmulhWrn 

; LnLoJraron 

I b*psry LwQ 

; ~FLuxmePluJlslal 

8 

8 

;kccrwnmcan 

, 

;4slatf selsne> 

, 

: ha.mH SvJttsü) 

; 67x1 om; 0.0); 77.m ; 0.00 
; 1901; om: om; a.p3; 00) 
; 1742; o.al I 0.m ; au? ; 0.00 

; 380; 000; OOD! 4%; OUI 
b , I 

I 8 I I I 
; 73a; o.al ; 0.00 : 6) 68 ; 0.00 I 

0 

;-;-;-; -;- .;_ 

om: 9115; 539?; 145 15 ; n.aI!: 

o.al ; 24 4?. I 16 42 

osn 1 22u ; 15 Ca 

00; 353; 4-n 

10 11; 
cl.15n; 

57 1c:; 
I , 

79.1s"' -1 
-1 

62 92 

6&; 
En SO!' 
8: a!; 

63.92; 
62.92; 
a qjv0 .I 

I I I I 
o.al ; P.34 ; 11.1 gc 

0.03 ; 0.m; 3440; 000 

om; o.a,; 000; O.Ol 
003; 00); ~11; om 
000; 0.05; 192; om 
0aJ; 0.03 ; 3.30; 00 

0.w ; 0.m ; 330; 003 

o.co ; 

om; 
Li cp ' 

.-; 

ocn; 

0CQ; 

0CO; 

1261 ; 15 ul 

307: 3.65 

5zJ; 0.n 

5.33 1 on 

i..Y ; 5.a 

0.33 ; 8.8 : 7, f.z:: 

991; l3.2î3 ; 7: 51:; 

5%; ete; t77!; 

2.?d ; 4.12 ; 51 us!; 
l 

I 0 

065; e33; 7 7c:: 

0.m 
0.m 

0.m 

O.CD 

O.a, 

I 
-;- 

000; om 

om; ou) 

om: osu 

0.00 ; OOD 

om 
0.0 

Oa, 

0.00 

om 

OC0 

OCD; 252 

003; 330 

OCOi 2% 

0CD; 1.77 

-I 
7 7Q' .I 

i 7E" ., 

7.7E" a, 
7 76':; 

I 

.;. 
c.71 

cl 17 

O.(a 

OZ? 

0.m ; 0 a 

l 

oal; 000 

oa; om 

0.m ; OSQ 

3.15 : ? 51 3.54 

;-;-;-; -;- 
; 015; oal; o.al ; 0 17 ; 0.00 
; 1.03; om; 003; 0.m ; 0.03 
; 0.33: cm; ou); 0~; om 

; oz; 0.0): 003; 00; 0.00 
; 012; om; 003; oo; oca 

1 
1 

+ 

1 
I 

8 

1 
l 

I 

1 
I 

: 281; 2.B ; 3.15 ; 3.y ; 3% ; 3 76 ; 10.59 ; 0 03 ; 19.59 : O.CE; 
9 I I 

I I 

I I , I I 4 I I 

1 m.37 ; Eh49 I 4cs.o : FL?27 ; 39112 ; 323.6? ; 7.3m70: 12&L9 j n.55.15 ; 5 Tr!i 

;-;-;-;-l-l-l-j-l-;-l 

266 

2.22 

0.67 

2R 

2k 

2.0: 

0 61 

2.56 

3.7t , 
4 1.25 I 

.:. -1-i- 

om; om; Oh I 
I 

003; 04-l; oa 

000; 0 10 ; ta I 
I 

003; 610; OG I 

0.w; 005; 007 

; k5.50; 9169; m19 ; lcE(IJ ; m.2l ; 115 76 ; 6Lc?a ; OUI ; tE.35 ; 0 az!] 

I-1 -1-i -i-1- -;-j-;-; 

; 5293 ; %lo; 59.47 ; au ; t6.&? ; 7Kl.E ; 35919 ) om: 36419: 0 m:; 

hrrwltw1abtc 5) 

10 



Ta~la6 ~hurma-dCapl~lCosrdiMSFvd(m~nel .) 

Ill Ifs 'cm Ulm cmnrgmcrs 

TOU.1 

I 
I ParrlclAars I 1595; 15%; 19?7; 19%; 1%9; xol; Local ; fol-eql : TOUL ; Fo-Tlgl ;‘: Tut. j 

1 
; Qm@xrt Ws(6) 

: bm- sTalfsL7) 

i 
;a. Trmet AL- 
, 
1 
; Iblly ALL- 

; Tram1 ALLoaxe 

I xlio; P.so ; 34 45 ; 36.52 ; 38 71 ; il m ; zl3&3; om; 2l3 -3 

; 2.91; SC91 32771 347; 36.3; 350; iu32; oa; 33.2 
, I I I I I I 

I I I l 1 I I I 
l 
I I f 

1 6 I 
I I l I I I 

1 4.16 1 441 ; 466; 493; 522; 5s2; 2693; 2.05 ; 223.99 

;-;-(-)-j-/-;-l-: 

; 3%; 3.75; 3%; 121; 4.47 43' ( I 2cel; oa; 2b ;a 

; 0.63; 065; 0.23; 072; 0751; 078; 22; 2cq 4.2 
I l I I I I I I 
I I I l I 8 1 
I , I , , 4 4 
I I # 1 I 4 
1 v.?u ; 55 ï9 ; YJ 53 1 d.E I 65.61 ; t9.a ; 308 SB ; l& jj 

/ 

, 

I 

I 

4 

.,. 

I 

I 

I 
I 

I 

I 

0.m:; 

0 M!I 

I 

I 
0.92:; 

wflec klr 

Larer a-d elcctrlclry 

Prlnnrg~ sranrrar/ 

Tctu, Fd, Tdcuue 

Lcgdi=v-= 

FLd m$mEa 

m EeTlrg mL5 

t=- 

b-F 

/ 

0 M!i 

47 3%!1 

I 

1 

15 277:; 

;-f-1-; -I-I-;- - 

) 1343; 1L 3 ; 15.N ; 16.05 ; 17ce: 18.0: ; LX~; 000 
; 253 ; 2.tB; 2.81 ; 3.01 ; 319; 338; 17.~ ; 0 m 
; 0.67; o.-n ; 0.761 Omi 055 050; :n; 000 I 

; 5%; 583; 63; 0-Q ; 7.m ; 72' w-a 00) 

; 1129; 11 m 1 12 03 ; 13 n ; L.-i ; 15 11 ; Ta.73 ; 0.a.l 

OxpJTs rrp.& wmr. 

m-WA l-q. & wlmz. 

aucr ml & rnl”C 

Pmlcplrnt sire 9graal 

;G. bmr- QB1n-y Tcsr 

;H.>%nlunq a-d Q.qaeMSlol 

; C!fbB+“,JCS 

-t-I 

x01 : 0.m:: 

17 3 : 0.M:; 

.;o; 0 aI.1 

3Ll; 0.m.; 

Ïsz; 0 Lx.; 

; 007; o.Tl ; 076; 033; 0.35 0x-l; -Tu; o.al ; 4Y-c I OM.1 

; 9.5s 1 950; 10-a I 10 58 ; 10.94 1 11.32 ; La7 ; 5507; dh; rN az!' , 

I 775: 83; an; 9.23 ; 9.78 ; 10.x : 5l.m ; il OI : s..cn : 0 CU:; 

) 0.07 ; 0.7-l ; 076; OEO; 0.85; 092; L;OI 0.0) ) ;Il; 0 ay 

I 067; 0.7l ; 0 76 ; 0.8) 1 ot5 ; 0.90 ; L.ID) ool; L.70 : 0 M:i 

RaxvlS sd mm”m-kmlm 

4 I 1 1 I 1 I 
I I , 1 I I 4 I I 4 
l I I I I I t I / 
I I I I 
: 7G: 786: a301 a77 927; 9aI 45.51 I 5.92 I Sl G : 11 SC' .I 
;-;-;-; - -;. -;-;-i-l-lyI 

; 15.4; 1 61 ; I.63; 17s 1s: 1.m; L?a; 59; 10.31 ; - .( Y7 ‘7’ 

1 337; 3.s7; 379: 401 4.3; Lsl: a%; om; 2359; 0.W' .I 

; 2.53; 24; 2841 3.01 ; 3 19 ; 3.38 I 17.a I 0 00 ; 17 a ; 0.(xzI; 

, I l I I l I I l I I 
l I I 0 I I I 1 \ 

I 0.4; an; 9~6; 1003 I 1063 I 11.27 ; %76; OCO; % 76 ; o.a!; 

;-;-;-; -;-f-/-j-l-,-{ 

! 2236; 3315; sQ13; 74.îa ; 0 m ; 0.m ; I?l d I a.3 1 17992 ( i 61::' 

:-;-i-i -;-[-;-;-;-;-; 

; 1091; 16 11 ; x26 I 35 B ; 0 03 I 0.03 ; 70 95 ; 16Z j a7 10 ; 18 6%; 

I-i-;-; -; -I_L;-/-.-I-l 

I l I I l I I t / 
4 I 4 I , 

; 31.a ; 33.56 ; 1% 36 ; ï3.3 ; 191 78 : va.03 ; 7x79; 3535; a115 ; -.L.S:; 

tamvafrcn Table51 



Txdo 0: Rctul-mr sd Gpral cmr OT wss Fud bncld... 1 

ln M ‘an Ulm anr1rpslc1r. 

Tcml 
- 

I 
I ParrlaAars ; 15%; 15%: 1597; 15% I 1593; iclx 1 hxa1; Fa-ergl; T-1 ; Fa-elq ::!Taxes ; 

I 4 I I I 1 I 8 I ’ I I I I I / I 
f Insrlmrlcral Dwdqmllr I 25688 I 357% I 51926 i 235 Y ; 2l5 51 ; Xc5 ) 11427L 1 E2b.3 ; 792-753 '1 X!i 

-I 

L? &q 

-I 
y& G-" 

*, 

0.E:: 

-t. -;-- 

I a723 ; 74L M ; 1667 11 

.)_ -1-i- 

I 
I 5493; I%x; 2ll51 
I 
I im.60: 0113: 103 a 

.I. 
, 

I-;-l-j-f- 

;A.Swtl Tmlnlq ad km~rlrcrulq 

; Travm-qtcr Fud Ratf 

: m-or. .s Fat. ur h-d 

; lqxr Evalumm 

; Tcanrd ASSIS~~~~ 

; L-d. Ad. Eva1 

1 FuallSlry B lnt 
1 

! 2489 ; mcn ; ~35.28 ; x6.18 ; iu5fn 4 
I 

;-;-;-;-;-* .1- 
6 

I Y.03 i 3327 1 Y.55 t 35 83 ; 3726 1 
1 

; 0.w ; 9 a? ! 13 53 1 7839: D;O 1 
, 

Xl 79 

39.70 

2893 

0 
, 

:a. wD/sps 

; 0.m ; O.W, OW; OW: 003; aj:j; ~5:s: om; ?3.L5 : ù m:; 

; isrc72 I is9.a); in IL; om 1 om ; 003; 0.m ; ca.% ; 523s; lrnaq 
; 123s; 39 16 ; X6 76 : R.ï-8 ; X2.¶ ) a 70 ; cLcl3; ta7l I 52.73 : 13 oc.!; 

I 5.40 I a.56 955; 19 13 : a.!3 I 0 a] ; ï752 ; 57b) d3; 3 la:: 

9% 

I 
I 

.I. 

Y.M 

993 10.52 
/ 

002; 

2.13 ; 

0.m 1 

om; 

om: 

0cO; 

bb5 I 

003; 

om; 

?E71 
I 
I 

0.m ; 

002; 

226; 

om; 

0Cf.l 

003; 

003; 

om 1 

om; 

0.m : 

000; 
I I 

om; 

002 
OW; 
om; 

0.D ; 

02b; 

3c9; 

1.51 : 

0-m : 

ocn; 

om; 

I 
27 14 ; 

4 ~.b : 

9 :i ' 

9%; 

f.92; 

52; 

053: 

10 67 ; 

2.R ; 

7L 93 : 

10 56 ; 

QS; 

9 2L ; 

9%; 

1. 67 ; 
SS5 : 

30.8 ; 

15.17 ; 

5b.R ; 

7L 93 ; 

10.50 ; 
l 

12.36 1 

3% Drm-irac~m 

-lsa.&FdExcPlq 
ti 1rmn1q 

fkn=qsmr oci Tmmq 
F~rcncvsl Paapmx Tmmq 

0 cc.1 

0 CLE; 

0 ay 

: CO.; 

L boy 

9 2s:; 

9.q 

o.ay 

0 0x; 

0 oz:; 

1 

ta n:; 

ota; oEt91 1.35; 201; 

2zs; 2.u ; 2.a; 2rl; 

1.12 ; 1.19 ; 126 13; 

13; 1.56; lu; 13: 

375; 7%; a.38 : 13 B ; 

003; 187 3%: L 19 1 

726; 11.x 1 lb.31 ; z1 61 : 

9.59 ; 15 25 ; 2l 55 i a.55 i 

003; 241; 256; r?l 
I I 
I I 4 

12.65 ; 13.16 : 13.69 ; 0 m ; 

Tecm~c~m Thj. LTI Sxvq Dtslg, ; 

Tmnlc~m Tqm Crnsr & 40. 1 

cçs Tralmq 
1 
1 

HFo Tnrnq 6 

ml5 Follaa+ 1r.31mq 0 
, 
I 
1 

~C.ma-1elr k4lranm g ce I 
I 

(dcnved tronTiotc5) 

12 



1 L- 
I 
1 
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l’ 
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Table 7: uilter wlyd Çnlticvn Cst of RJSS Prqect 
In USS 'ou] h CG~ (IWj) 

I PaKlclrldE ; 19% ; 15% ; IW 1 1933 I 1933 Im ;Total l l 
l I , I 
~PRL~DtVWWNT PIME 

;Prr-Oevelqnknt sttdles 
I I 
;MMLDR(B(TRIAsE 

;LzJftbare 

I l 
I l 
1 6.01; a.41 

I I 
I , 
! 1 
4 I 

; %.al; 135.37 

I- :- 

; c14 c;tl ; 'Al 76 

I- I- 

1 24.61 ; 34.55 

; 10.77 1 lS.CS 

; 17.16 1 24 ce 

: 12.zu I 17.13 

12 CL? ; 16.93 
I 
I 
I 

: 
l 
I 
I 
I 

I 
I 
, 

.l_ 
l 

I 

192.95 1 270.37 
-l- I 

lîxnull~ Ml 11zat1al 

HSE 

NE 

UIC Tlalrnrq 

la! VI ; I&l 13 1 l 
l ; f&.I>3 ; 

-I -1 -1-i I 
I 1 

49.a 1 a, 12 1 I 
l ; 177.49 ; 

2142; 30.m ; l 
I 1 77.-T ; 

3395; 47 67 ; I 
, I 122.ïv ; 

24.39 ; 34.26 ; I I ; a7.93 ; 

curmslry f+d111zat1m 

IisE 

NFE ' 

UJC Trainiq ' 

CeqTL6RpllsSchBIE 

canwlry wtJ111zat1m 

H5E 

NFE 

UIC Traimq 

cq Lells sd#rr: 

CaTmnlty W111nt1m 

ME 

NFE 

WC Trainiq 

Spnq Pmtectim Sdwre 

hlmnlty f-t01 11mnul 
t!sE 
NE 
UIC Traimq 

I , 0 l I I l 
I I 1 I l 1 : 

; 23.a I 32.95 1 45 76 ; 65.SP ; 1 I 1 167.Jo ; 

I- l-i-, I-1 -I -1-l 

) 6.41 ; 9.95 ; 13.8 ; 1991 ; I l ; 53.59 1 
1 3.01 I 4.33 ; 6.G ] a.67 ; 1 

I ; a.02 I 

I 9.92 ; 13.73 ; 19.a7 1 27 46 1 , 
I ; 7017; 

; 3.w 1 4.93 ( 6.85 1 9.07 1 1 I 1 25.m; 
I 4 I I I 1 1 I 
l l , , 1 8 I 
I 3.13 ; 3.66 1 5.49 i 7.32 1 1 

I ; 19.Kl ; 

I- -1 -;- I- I-j -I-f 
) 0.83 ) 1.11 ; 1.00 ; 2.2-l ; 8 I 

I I 537 i 
1 0.36) 0.4a 1 0 72 ; O.%i 1 I I I 2 53 ; 

; 1.53 ; 1.53 ) 2.29 ; 3.05 ; I l I , a 39 ; 
1 0.41 ; 0.55 ; 0.82 ; 1.10 ; 1 I 

I I 23; 
I 1 I I , I , I , I I l I I l l 
; 3.13 3.65 5.49 1 7 32 ; I I ) 19a3; 

I- ;-;-1-;-;-)---I / l 
; 083; 1.11 ; 1 cd I 2.21 ; 1 0 

l I 521; 

1 0.36; 048 1 0.z 1 0.56 ; l I l 8 2 53 1 
1 1.53 ; 1.53 ; 2.8 ; 3.05 I I 1 

l I a.39 ; 
; 0.41 1 0.55 1 0-z / 1.10 1 I 1 I l 239; 
1 I I I I I I I 
I I I I , l l 
; 3.81 ) 4.35; 725; a.70 ; 1 I ; 7410; 

I- ;-;-;-;-; -i-I 

; 1.33; 1.s; 2.2; 3.2 ; I l I I 9.12 ; 

; o.a, ; 0.72 I 1.a ; 1.44 ; I \ I I 3.97 i 
1 1.14 ; 1.14 1 1.91 ; 2.29 I I 0 I 1 6.LB ; 
1 0.69 ; 0 a ; 1.37; 165; t I # 1 L.J -2 ; 
I I I 1 I 1 I l 
1 4 I l I I I ! 

I 
I I 

;Sb-Total@wetqrmtbse) ) ick.01 1 14378 ; a.97; 28719 ; l 1 ; 73955; 

&rwedtmn Table 2ï-31 tw sofhare oust; Thle 47-51 for uxer SI.#~ ~XX, d Tible 69 for snltatlm ccst 



r*tu 7. ubrw Q+@y sd ti11wcrm CC&C of IJd!ii Plu)cct (caxlrud...) 

In us 'cm Le CmK (15%) 

Parclculars ; 1m ) 1% f 1937 ] 1933 ; 19% 1 ZXO ]Tord ; 

; IFPLEHNATICN R+ASE I 
;!Axer SqqJty 1 I 
:- CnsK I 

I 

: 
1 
I 

I Gravlry s.XhRm I 
I l 

1 Swllar Tikwdls schan 1 
1 

I 
I De!p Tlkn.eLls SM I 1 
I I 
I R.q iells schtme , 

I SpnqPmc~lm Scbre : 
I I I 
~Cardmmt Pmrecnm 1 I 

I I 
1 1 I Gravlry Sdwmz I 
1 I SpnqPmwcwn schane i 
I l 1 I 
]Smiratim I I 
;t+adare CnsK 1 I 
~larrinês for Sctxda-d tkdlth Past I 
l 
1 Gmlty Schmz 
1 I shalla, TL&+ALs schem 

t Deep TLbRLlls Sd-em 

I Lq !.elLs %+Mm? 

: spnt-g Pmteixlal SdB-k 

I 
:5Y- 

Grciwq Sd-em 

Glrlwl1l-y Mxllwelul 

lis 

IX Trauvq 

WA Trainlq 

9ull.m TikadtsSchere 

Cnmumy ~~llmt~rn 

Ii% 

WC Tralmq 

W Tmmq 

lkp Tlhells schare 

cnlmnlry wiJ111nnul 

w 

WC Tralnlq 

W Tmnlq 

I 
1 l I l I l l 1 I I I I I I 
1 , I I 4 I I I l ! I I 
; Es.% 1 123 97 1 1 17ls7.m 2L67.93 ; ] 1 6352.J 
I- I- I-I t , 1-1 

; m.69 1 9x.76 ; f 1419 38 1993 52 1 1 ; 5119 35 

1 70.30 1 ml 23 1 ; lul.m m 16 ; ; 51L.59 ; 

1 52.R ; 70.30 ; 105 65 
; 35.15 ; L-5.87 ; 7u.M 

I 15 68 ; 1882 1 31 36 

: I 
, 
I 

; 12.93 ] leœ; 25% 
I-I- P 1 1 

I 12.24 ; 17.19 

I 0.69; 083 
I I l I 
1 I 
’ 28.al 1 39.52 

I- 1- 

14o.m ; I 35907; 
93.73 : I 246.05 ; 
37.63 1 ; 103.3 ; 

, 1 I I I I 
36.w 1 ; 9i.a ; 

-I : i I 
Y, 39 ; ; 85.30; 

IX] 165; 1 L.Y ; 
I I l I 1 1 I I 
l I I I 

56.4Q ; FJ.cn ; ; a13.12 ; 

-1 1-1 I I 
1927; 2708; 3853 

6.33 ] 912 ; 12.67 

0.76 ; 1.01 : 1 52 

0.76 ; 1.01 1 1 22 

103; 130; 2.17 
l I 
I I 

; 164.28 1 2X.16 ; 328 55 

l 
I 

1 
I 

l 

, 
, 

, 
I 

I 
I 

54.11 : ; 133.5% ; 

18.24 ; : LA.35 : 

2.a3 ; : 552' . 1 
2.03 ; I 5.32 f 
2.m ; 1 I 7.1L ; 

I 1 I I : 
4a31 1 1 1183.30~ 

'- --: -1 -;- l- 1-1 4 

I ; 111 24 ; 1% 23 ; 222.8 ; 312 f.6 ; ; m39; 

I- l-;____]___;_l_l___l 1 1 

I 30.03; G?.a ; m 18 : ; 151,s; 

I I ; 76.33 1 107 a ; 152.s ; 214.41 ] I 5cA.m 
l I ; 12.â) ; 1713 : 26.39 / 34 26 ) I a7.98 
l I ; 1.29 1 1.81 ; 2.57 1 3.61 : I 927 
I I l t 1 l , , , 1 t 
I l 1 na; S.L.48 1 75.66 ; lc&% ; ; 276.93 

, I-1 -1 -l-;-;-f- 1 
I , ; 6.Q 1 a 07 1 12 04 

, , ; 27.Ll 1 j9tii %SI 
I ! ; 343; L.9q of5 

l I ] 0.93 ; 1.42 1 1.97 

1 I I I 
, 6 l 6 
I 
l 1 LB; -! 8% 

I-1 
'-;--'- 

l .1- 

78 33 ; 1 23x.01 f 

937; 1 25.113; 

2.s ; 1 
I 7q 

l I 1 
4 l 

11 % ; 1 34 
-i-i 1 

I 
, I 1 0.72; O.% ] 14 f 1.93 ; I 1 5.05 1 

: 1 3.29 ; 4 39 ; 6.54 ; a.77 : : a.c2 ; 
I ; 0.41 ; 055; 092; 1 10 ; I I 2ss; 
I , I 0.a ; 0.03 I 0.72 : 0 76 ; 1 , 0.61 ; 
I I , I l 1 1 1 
8 l l 1 I l 1 I 

kkrwd fran TabLr27-31 TOT torture axr; Tzble47ijltor wxw wly mt, xd TdAe69 for sa?lLaatlm C&I 
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1 
1 ._ 
c L. 1 
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I 
i- 
1 
1 
1 
1 
1 

1 

T&le 7: Uarer %@y a-d Smitatim Car of RJSS Pmpx Kmrirud. .) 
11, IJ’.L ‘(Y11 ua;a 1LslC (l'/lJl 

I 
1 PWtlOAXS 1 15% ; 19% ; 1937 I w% 

I &LJ dis Suun? I 1 I 4.8: 5 93 ; a.56 1 
1 
1 I- I- I- 1-I. 

I Gmnniry kbr Linnm I I 1 0.72; O.% ; l.u 
: tuE I I I 32991 439; 658 
I I WC Trainiq I 1 1 0.41 ; 0 55 1 0.82 

I kW Tralmq I I 1 0.05; o.as ; 0.12 

II.95 ; 1 31.37 ; 
-1-I-i l 

1.93 ; I 4 502; 

8.n 1 1 a.œ ; 

1.10 ; , I 2.33 ; 

0 16 : I 0.41 ; 
I 1 I I I I I 1 1 
I 8 I t I I l I l 

I Sprlq Pmrecrlm Shw I I 6.25 ; 7.50 1 12.a 1 15.03 1 ; 1;1.2& ; 

I l-1-1 I -;- ;-;-;-; 
1 bnn.niry rtbilimrim 1 ; 1.a; l.u ; 2.fbl f 2 89 1 I I 794; 

I HSE I 1 ; 429; 5.15 ; a.53 1 10.29 1 1 28.30: 
I 1 UIC Traimq I ; 0.69 1 0.82 ; 137; 105 1 I I 4.52 1 

I MU Trainlq I 1 0.07 ; 0.09 ; 0.14 ; 0.17 ; I 0.4a ; 
I I 1 l 
IEUsToral (hplenmraanm phase) ) ~l@i3.ç5f 152lt-d; 2mço~ 3x3.2af ; 7a31.79; 

(derlved fmn Table 27-31 for sofnare cmr; Table 47-Y for tarer wçply OXK, ad Table 69 for sxar1rn 00s~. 



T&[a 7. Ueror *$q(II./ 1.1 '-~111al,1<11 ILS?, -11 IN!!* I'rn)al (~UlllI\mt .,l 

b-l us5 'an lhe GbC (1995) 

Particulars ; 15% ; 15% ; 1997 ; 19% ) 1% ; ZOI jTora1 ; 
1 
I 

;FG5T WLBENTATICN PHASE 

~Simrzaarim 

;l+aemam est 

~kkuskotd brrines 
, 1 Gravny Scluw 
I 
1 hallo* TuseLLs Sdkstt 
I 
1 Dsg Trhurlls Schme 
I 
1 LUJ l.eLls sd-me 
1 I spnq Pmtecrim Schxe 
0 

~Cxd-nmr Pmraicn 

I 
1 Gmwry sd-me 

I 
I spnq Pmrecnm Schrnt: 

]softsre 

I 

I 
1 

, 
l 

1 

l 
l 

I 
I 

l 
, 

l 
I 

/ 
I 

1 
1 

1 
1 

I 
1 

1 
I 

1 
1 

I 
1 

I 

1 
1 

I 
I 

1 
I 

4 
l 

, 
1 

I 
1 

I 
1 

I 
1 

6 
I 

1 
1 

I 

1 
I 

0 
, 

I 
l 

Grmlry u-erre 

1 I I 193; 2.57 1 3.8 1 5.14 1 13 ..s ; 
1 1 , I I 1 0.57 ; 0.63 1 114; 137; 3.76 / 
I I , , 1 1 1 I l I l , 1 

I 
I 

l , I 1 l 5.17 ; 7.21 ; 103; 1441 ; 37 13 1 

I- I- I- 1-;-;-; I 
1 

1 I I , 4.90 ; 6.83 ; 9.79 1 13.75 ; 35.32 ] 

1 1 1 1 p2 , 1 I 0.23 1 0.n ; 0.55 ; 0.65 1 ; 
l I 1 4 I 1 I , , 1 l I 1 1 , 
1 I , I ; 13926 ; 195.10 1 na.51 ; 39oïQ ) lcn3.07 ; 
1-;-;-; I -I 1-1 I I 
1 l 1 1 ; 9388; 131.a ; 187.77 ; 263.R / 677 23 1 

cm~ity kbillwrim 

HSE 

y<111 ~tvelcprerr Travvq 

shallar TLLXWlls Mare 

Gnnmicy fkixlizarim 

HSE 

Sklll lwe~@lwlr Tralnlq 

1 1-1 -l-;p;-; l 
1 1 1 1 ; I&l.&3 ; 26,>2 ; 37 76 ; 53.m 

1 0 1 1 I Y 95 ' 77.16 f mJ33; ' 1 15432 
1 I I 1 ; x-J.L, 28.18 ; 40.13 ; 56.37 
1 l , 1 I l 
1 l 1 4 1 1 
1 I 1 I ; 32.34; L6.56; 64.67 1 93 13 
I-;-;-;-, l 1-i- 

I i I 1 1 I 5.30; 764; ; 10.61 15.27 
I I 1 1 21.11); 3081; 4279; 61.62 
I l l 1 1 , ; ; ; 5.64 a.12 11.27 16.Z 
I 1 1 , I 0 
0 I 1 I l 1 

Derp luM&lls scharr 

Gnmmry rtbilinnm 

HSE 

Skllt C43dqenr Tramq 

cq Wllb sd-baw 

cammty rd31 lirmim 

tts 

sk7ll Drvekplmr Tmmq 

Spriq Pmtecrim Sciwmz 

1 1 1 
1 1 1 3.m 

.I. l-;-1- , 
l 1 4 l 
1 1 1 0.64 l 
1 l 1 
1 I 1 2.n 

I 
l 1 
l , 0.68 

I 1 1 
1 1 
I I l 
1 I l 3.a 

.I. l-)-l- , , 
1 i 1 1 
1 , 1 0.G I 

I f d 
1 I 1 2.n 
1 I I 
, , 1 068 
1 l I 
1 1 1 
H l 1 
l 1 I 5.27 

bmnity kbi lizacim 

H5E 

Will k4cprmc Traimq 

1-;-;-;-, l-]-1 I 
1 / 
1 l , l 1 I 1.06 ; 1 27 ; 2.12 ; 2.55 I 7.û3 ( 
1 1 1 I 1 1 3.m ; 3.70 ; 6.17; 741; aï7; 

l I 1 I I 1 1 13 ; Î 35 ; 2.26 ; 2.n; 7=; 
I 
1 

~Sb~ToralWst Inphmrarlm Fi-ase); 

I I 1 
I 

1 I l 1 1 Xl.59 
1 .I. I ;-;- 

1 

t 1 I 6 1 10 12 

I 1 1 ; 16.05 

i , l I 1 1 1.93 

1 1 I 
1 1 1 

I I 
I I 1 0 

43.15 1 61.18 ; s.3 1 m 2l ; 
-;-;-; I I 

14.22 1 a.25; 234; 73.03 ; 
a.11 1 32 03 1 46.22 ; 117 46 ; 

2.57 I 3.85 1 5.14 ; 13 4a 1 

-1 
, 

, 
I 

.l. 

5.17 1 7.76 ; 10 35 27 16 I 
I 

.l 
l 
I 
l 
1 
, 
1 
1 
I 
I 
I 
l 

-1 l-i-) 1 
1 

085; 127; 170; 445; 

342; 5.14 ; 0 95 I 1797) 

0.90 1 1.351 laIl 4.74 1 
I l I I 
I I 1 1 

6.33 ; 1055; l2.&5f 348-l; 

I- -;PI-, 

055; 1.27; 170; 4.3 

3.4 ; 5.14 ; 6 2S f 17.97 
0.45 ; 1.35 ; 1.80 ; 4.74 

1 1 1 I , 1 
5.17 f 7.76 1 70 35 ; 27 16 

I 
/ 

r ; 17so2f 245 45 ; 350.03 ; L434) 1 1261.=1 I 
_I 

;Toral ; la 232.73 1 143165; 27lo5.4; 339332; 440431 sgz3151 
. . 
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T&lo a : user qty d !kJllLlclc#l rinr of Rus Prn~ocC 
In U’J ‘WI Ulch UmCIILpI‘IU IUWl 

l 
1 pal-ClOJh-S ; 19)Lj I 1% 1 1937; 15% ; lç59) ala; Lcm1; ïamql: Toral / iorelg ] 
1 I 
I , 
t I 1 I I I I I I I I I 
I I I I l , l L L I ! 1 
;ME'7 WPLY AND WITATICN i 121.65 ~15U3.7l [ 2W.07 i 353.45 i 4207.51 i 757.23 I 9764.12 ; 3532 51 1 lZ%t3 / 33 J7' ,., 

i I 1 I t I 1 I 1 I I I 
I I I l I l I / I I 

IA. PreDnrelqmmr Rase I I I 1 I I I I 6 I 
, l I I I I I 1 I I I 

I , P~elcpnmr Sndies 1 7.a 1 10.41 ; 15.76 ; 23.26 ; 0.m ; 00; 53.55 : 2 51 ; Z-i.55 ] 4 ;1;/: 
8 I I-t- I I-f I -t -;-/-;-;-;-/ 

;a. Llwdqmmt Ftase I I l I I I I I I I I 
I I I 0 , 1 1 I I I I 

I zabam ; 114.2 ; 16762 ; 252.92 1 375 al / 0.00 ; 0.0); E8.2 ; 41.s : 410.36 ; LOT!~ 

i I-I- 1 f- I-f-;-;-;-I-;-; 

;c. IRpLmmrar im f+ax ; 0.00 ; 1x5 fi3 : 1945.93 1 2e.zi ; 42s.86 1 0.03 ; 7lR.G3 ] cz.27 ; l(x%.;Tj f 31.S:; 
I I I l 1 , I 1 0 1 1 I I I I 1 I l l 1 I I 1 

I !ael- %@Y I 0.m ; Ion.94 ; lPCI.16 ; za.70 ; 3150.23 ; 0.m ) 5xL?.24 ) 3154.i9 ; &w.a ; 37.y;:~ 
I 1 CmanEflrPmecclul I 0.m 1 16.01 ; a.62 ; 35.89 f 52.95 ; 0.m ; :z.ïu ; 3 - -' 10 1 123.47 ; 4 4%!: 
I I sm1mr1cn ; 0.00 f 34.31 1 50.50 1 75.7-l ; 111.41 ; 0.00 ; la3 07 ; a.27 1 27-l.% ; 2 Qq 

l 
1 1 0-m; XB.41 1 301 70 1 455.93 i 676.28 ; 0.m ; lW.86 ; 7jti; 165732 I 4.4%; 
8 I I I , 1 l I 1 I I I 1 I I I 1 I I l 1 1 I 
10. tbhsr: hp~aren~tl9-i m ; 0.m ; 0.m ; 223.41 ; 538.67 ; 510.65 ; ma 1 1659.27 f 165 69 ; 1~2.4.96 ; 9.0x:; 

I I l l l , 1 I 1 I l I I 
1 0.m i 0.m / 

I I 
57.92 ; a.23 ; 

I , I I I 
I I SallMlal 39.0) ( 127 a7 ; 212.05 ; 9.11 ) 311.17 ; 31 .S" ., 
I Canmmr Pmn2cnm ; 0.03; 0.0; 0.78 ; 10.01 1 15.19 1 22.41 ; 52.01 ; 2.3 ; L.3 I &.jT!I 
a I - ; 0.m; 0.03 ; 18?.%L; 2ÏQx ; Lu918 ] xb.Q : 1a.n : 0; 9; 1Lo9:1 ; 4.57; 

kkrwd vao TaLe 7) 



TrnLC 7. G2sr ut srull6 ICT Rd!3 Prn)ect 

lnus ‘CmBaseCmr (15%) 

Li-llC cosc lh1r Gxt 

In 1?73 1” 1595 TOIa 1 

lal-clarLa-s :lhlsJhsum)~tus.m,~ 19%; 1566) 1597; 1933; 1593; XIIIJ; Loal ; ïcrelgl ! ïml ;z iocercJ-lij 

b I 1 I 1 I I / I I 1 l 1 t 1 I I , I , 
:m.mEs I 1 0 I , , ; 1Oul~ I%LL] mm; 77.76 ; 77 1L ; 3ll.a ; 370.b : 585.52 ; %l w ; 03 ?.q 

;-1-;-;-t ~(__/___;_I;-;-;-l-;P-; 1 

1 t-l~w=W , 0; 3355; 5551: 3354; 35.5-l : 36 h-l ; 30 SI ] 36.sl: YJsl~ 50s ; IL 59; z.x.c!-e : iu cc ; 

; Lwrm bara Treaumlr ; 5; 903; 203; oa&; z? 0) ) ‘9) 003; oa: 003; R 13 ; i: u : IlJ 3 ; Tu dz; 

: Lcucnsrt-~ I 61 1o.m ; 11 LYI ; 11 D; ) llLx; lb.1 11 a 1 11 QL ; 11 0; ; 13 23 ; &B 1 cixm : m 03:' 

; k-La1Lu.l Lan-d mAle ; 2; SaoO; 55.72; 003; 552; 5jZi 003: 0.0); oa ; R13: 77M[ 1!03: ;Oc& 

; n11c CO Prrmrxe Pn.wc ; 1; Mcq 5522; om; 000: 55~; om: 00); om; lo.ïa ; 3;isj 0 , ssz?: 7o.m:; 

; ma. CII r01l.m w p-0,. I 1; 2200; m.07; om; om; oa: 000; 0.m ; m 07 ; CO.~?2 ; lb 15 : 23.07 : 73 az) 

; kctccnnl~rg DMlcpmlr ; 0 1 acn: 2329; ??a; 233; 293; .B23; 323; B29; 1% 3 ; 3 15 ; 17-5 73 : rU.CE:; 
1 0 I I I / , I 4 / 1 I 8 1 I I I 1 l I t I 



t Ta~le 10. C~C of '.~ul~cea for M;J P,-,J~N~ 

In usi 'uu Ulul ar~lmp-ul6 IULIL 

t 

I 
1 PartloJkrs ; 15%; 15%; 197) 1% ; 1srff: ml Lail ; rae1y1 ; TOUL ; rolY1g1 ) 

I 
, I , I I l ; I I l I I , 

I I I I 1 I I I I I I 
;.SkDIES ; WL.78 ; 185.11 ; 251.:9 ; lffl.&fi f I m s I QI? 09 I 518 10 1 73 Ul ( 122 10 i j,js:t I 
: ;-;-;- 1-I : l-;-;-;-'-'-' I 
; kalm hrt say 1 42.16 ; w 87 ; 45.02 ; 47 &5 ; I 49x ; -39.37 1 07.X:( 

In+brekerTmrmnr 1 75.89 
In4 ust T -QY 1 , 12.65 
LkUlLd cTm3-d snnles 1 0.m 

Po11c.m Pmmre h-c.sec I 0.m 
Prq. or to1tcu Lp pro]. I 0.03 
Ssxor f+meoriq ketqntnr ; u.EJ 

I 
i 

as.32 ; 27.35 ; 0 m / I 0.m ; 0.a ; LD 2: ; 39.35 1 l-E.59 : SLS5::; 

13 16 ; 13.09 ; 11.24 ; 1 IL81 ; 15 LT! ; 27.07 / %%J; Ei97; 67.X; 
6s.m ; 63.u ; 0 00 ; I 0.00 1 0 m ; 423; 91.23 ; IYB ; &&fg, 

*, 
0.m 1 6a.u 1 0.m ; I 0.03; oco; 2la2( Ljs; sj.z I , s3.1i':; 

0.03 ; 0.03 ; 0.m ; I 0.m j 311 ;1 ; 1a.9l ; xh49; 311.L: ' 00 31::' 

35.55 i 37.91 ; 3948; I 42.17 ; L-4 a ; 19l.lo ; f33; z%ja; 18.35:; 
I , I 

i ' 
I , , , , i 

1 1 I I I I I I 

t 

1-l 
I 

(uw1va3 fmn Tablr9) 

1'1 



Tit>lell- Car Esrmmeol' Cnmn~ry mrrhrmn (Base amrlÇ55 pr1c.e) 

Ill II'.% '111) 

kxer S.çpLy 

Gmty 

cash 
Klrd 

YP2 ur3 Yr4 Y6 Yro 1owi ;: or Towl 

Cmt - 

255.Zl8 357.a 510.G 7l4.813 1837a7c 29% 

Zl7.8Ï-5 3oj.035 435.751 6i2.m 15-l 039 3l.m 

4% 6.977 9.935 13.955 35 835 0.X?% 

32.507 ,zB.c!z a ais sRB.055 1535.81y YJ ax 

Spnrg 5.c-G 6 52-l 10.869 13.W.3 35.&7 u 66: 

cal CLIC3 0.124 0.337 0.248 0.6% o&iY 

KW 5.531 6.37 10 662 12.7% 35.1N Y a?x 

SXlllo* 2l m 31.m 43.7% 63.(360 

cash 8.541 12.-S 17.UB 24.559 

Klrd 13.37 19.234 26.713 3 467 

160.293 31 15;: 

62.5z 12.1s: 

97.77-I 19 ïu: 

axp 2.a 3.z24 5.7% 7a a.077 . 54G 

bsl 2.077 2.7m 4.155 5.540 14.31 3.31'. 

Kld o.El 1054 l.XP 2.m 5536 l.Z! 

as 7.142 9.523 14.2a5 19.046 49.?K al.E? 

hsl 1.167 1.556 234 3.112 a 169 3.32: 

Ku-d 5.975 7.x7 11 951 15.934 41 328 17.m. 

~11rac1cTl 5.040 71xX3 11.m 15m la 9,>n 

Klrd 

Grwiry 3.853 5 411 7.m 1o.m 27.793 a3.aY.m b-ml 

wrg 0.2ls 0 2a 0.433 0.519 1.43 ZlWM 

halLaI 1.265 1.84 2.Jsl 3.a7 92ï-l 20. Wlarrine: 
ahp 0.152 o.-a 0.m 0.45 1.Q5.4 al.cïz 

as 0 152 0.m 0.3% 0.G l.w roaz! 

Total In C&i 

uatw SLFpLy 16.857 a.727 33.34 47.453 121.750 192% 

Tocai U-I Ku-d 244.an 341.580 4s3cJ2 a3160 1750.7Lï 3 <Tz: 
- 

uxel- SLFpLy 23351 m.tBo 470722 0733 17lblB 27.0X: 

Snifarim 5.00 7 cccl 11.2m 15.m as2 9 5-z 

TOL3L ZQ.859 355.37 Pl.;76 7X0.613 Ian 4% 27.n: 

al 



Table 12: Cos Estmare of Prdk~elqmmr Site ~EII~L (For 6-schm=s~ 
(I@II~ b"115111 4I "f I*n.; Ik,d - Idrlc 31 

(1593 pnce) 

111 2 , I 3 ;4;5;6; 

;A/c; PWtl~L3l-S Itb. of PeEm~Days/Lhlr IRarePer IAmrnr 1 
l l , 
1 I I I ; us ; Rs ; 

: 
, l 

; ;Allwce of Ergmer I 
I 

I I 1 
I 1 I I 

1 ~adPrqmOtricef I l I I I 
I I I l l 

1 , , , t B I 
1 , 1 l l I I 
l I - hlary 1 
, I I 2 I 10 f Km; .xJm; 
I , - TA , , 
! 1 I 2: I Mo; 1m; 
, I I 
I 4 - DA 1 21 9; 5a; cm; 

1 ~JfninlsKratlm qm33 I l l I I 50031 
l I I I I , I 
I , l 1 l I l 

I ;sLL) Total I I I 
l l I ) 3m 

I I , l I 
1 I 

I I 1 
; ~kkilatm1qcosr 1 I I I 

1 1 1 ( 35a.l 

1 
I I 

I I I 0 
l , I I 

. I iTo%d I l 0 
1 I I==l 

I , 1 1 I I 
I , I 1 I 1 

. 

Sa~c.5 Cuwttznr’s Esnmxes. 

rue : lO&ys rprrof 2pm0-1 for a d-pqect of Oschares 1s exmrd 

Table 13: tour Esrmm of 6ac~er~ola~calUarerûal1ry Tesr (for 6 xhmd 

(for Ream-ent COS~ of ii%/% Fu-d - T&le 5) 

m93 prlcd) 

;s.ti; kcripricn ;umry ~Rare (tdk;Amnr 1 
I , I I 8 l 
1 , 1 I , Rs , 

I I , ;PWXXl I-@=/wI l l 
I 1 

I 1 
1 I 
1 1 ;sql1e colltK-clal 

I I 
I l 25; mol ml; 

; 2 ;Te% Unrge I 
0 I 3; 33; 75al; 

13 IDA l I 1 I 81 5m; 4cm; 

I 4 ;TA I I I I ; laa ] 10x; 
1 I , I I l I 

l 1 1 I , 
l I 
I I 

I ]UJ-Toral l I I 
I I I ; mal; 

I 
, ;nddm Rum-q cns.5 

I 0 I 
l l I ; 17%; 

i ~Tord l I I 
I I 1 : 1925; 

Scurce: Gnwltmr's Esnmres 

N3re' Inav~s~r 4 urples faa& scherre (25 sarples frm6 scherrs) 

Ulll Le colkcrd sd for mc dutr cesr pl-cuss 1T take5 a Le&. 

n 



Table 14. Cour brmte of Mmicoruy 2 3pw1sm of Sb-pqr~c C%I- 6-szhrorr;l 
(Pn. 1l4<1,11'q,1, 4IIPI t>r IW., 1111l IJbl.7 'a) 

(l‘ïQ5 pr14 

lll 2 I I 3 ;4 ;s;o; 

:wj ParnaAars INO. of Pwsu$Days/Vlir ;Etre Per fAnr;Lnr i 

I I I I 
1 I 1 I I Rs I fb I 

I 
I 
I 
I 
I 
I 
1 
I 
l 

I 
l 

0 
I 
, 
I 

I 
I 
I 
I 
I 

I 

I 
I 
l 

;ALtc&ence of Gqlneer 

;a-dPrapn offlcer 

f - hlaly 
l - TA 

t -l-M 

;Lb Total 

pd lu! lxmlrg axrs 

!Total Cnsrs 

;cascs pzr @JalLLma- 

I 
4 
I 
, 
1 
6 
1 
1 l 
l 
l 
I 
I 
, 
I 
I 
, 
I I 
I 
I 
, 
I 

: 
I I 

i 
I 
I 

I I 
l I 
1 I 
1 I 

2; 45; 
I 81 , 

21 45 1 
I I I I 
, , 
I l 
l I 
, , 
I l 
l I 
I I I I 

I : 

I f 
1 I 1 I 

i Cos per schaw 

; bstpzrJhdscp7~~lr 

Sarce: CawAran’s Esr1n53ces. 

Wce . 45 days irçm ut M persn (1.e. 15 ckfs In es& @use) 15 isrinared 

for nmlronq a d-pmlea of 6 schares (1 e. 5 cbys irprt in 

lb-l cdl ,cnsd 



1 
1 
1 
1 
-1 
1 
r 
1 
i- 
1” 

1’ 
1 
I 
‘11 
I 
1 

1 
1 
1 

T&e 15, CG-H EGCIWP 0f ri~~~ath~ ;III~~ hlr fw ritrI w31f 

(Iuc‘ IUL~ k4fr ~1;111111~J &L ur L&L Ur Iwb fud Iddr >) 

(1593 pncd 

111 2 , I 3 )L;5;6; 

IA/q Parc1al1ars !Lb of Perm~Days/Lhlr ;b,e %r ;hmnr ; 
I 
I I 

l l l 1 ;as; HL ) 
I 1 I I 
1 
I 

I 
l 
1 
l 
, 
I 
I 
1 
l 
I 
4 

I 
l 
1 

I 
I 
1 
l 
l 
, 
I 
8 
1 

I 
I 
, 

~Execmlve Saifs 

: - TA 
I l -DA&orkfcharges 

;Toral 

;qpx-t surf 

I - FK 

I - TA 
I I -DA 

;Total 

~GrdTmlbsrof Fuds 

I-ff 
~CnsK per Exeomve sCa7-f 

Ic=tFerti 
ICOSK pet- zqp3-r Staff 

;costw* 

buce. bl.sulKalK’S Esr1mres. 



T&e 16 Gxt Gmmtc of ftilwcy ml Inkmmtm 
(ru- hllLIJ1 lUb11 ü.volqnll LUZI r>r wx2 IUJ Irl>Lc ,, 

(lW> pr1cr) 

111 2 1 1 3 1415;6] 

IA/CI Pamarlxs itb. ofPersal~kys/lhit IRarePer ~bxxnt j 
I 1 I I 1 I , l I t fa I lb , 
1 I l 1 
; ;Re~rrrcrs Prrm Allnzxm ; , l 1 I I I I , 
0 I , , I I l 1 , A l I 1 l 

l I I - TA , l 
I 21 I 503; 1m; 

I 1 I 1 , -CIA I 21 7; KD; ïml) 

1 ;Loyst1c 5Lqm-t 6 I l 1 I 
l I I I I 

I ;Tout I , , I l I I mf 
8 , 1 l 1 1 I 
l I I I I I l 

I ;kkl1u! rtlxmKJcosc5 I I , 
I I I I ml 

; ;Toral bsrs I 0 I 
l I I 

1 @JyJ 
1 

; :bsts pef eddl~Knr I I I 
I I I I -1 

i i-tpercfdy I I l 1 l 1 p.571 
I 1 I l 1 I I 

I 1 I 

2 wsrrs ad RbllC BeeTlrxj 

I ’ I 2 I 
, 3 ;4;5;0; 

;AK: h-tiahrs ira. otPerxn~Days/Lhi~ \Me Pet- IibrxnK I 
I I 1 l I 

I 1 [Rs ;R5; 

f ;Resa~ces Perxn Altwmce ; I l l I l I I 1 
1 
I : 1 I I l I 

1 1 I I 
I I - TA I 21 I 
I l , 1 5al; 1m; 
I , 
I 1 - C'A I I 21 4; =XII; 4ao; 

I ;lLq1st1c açp3-t I I I I I 
I , , 1 1 

i IToral I 4 I 
l I , I =IJI 

l u 1 I I I l l , I l r 4 , 
I IkU IUL thmirq bar; # I , 

I I l ; m; 

; ;Towl Casrs l # 1 
l I I ; 5m; 

I ~C43sts pr evaluxor I 
I 

1 
I l I 27501 

I Il-tpr* 
I I , 
I I I : ta751 

I I 
l I , l 
l I l I I 

kurce. Caxiul~t's Estlnera. 



1 

I- 

1 
1 
1’ 
I 
m 
I- 

I- 

1’ 
I 
1 

I 

1 
1 

Td~le Ii': Cour Escmacc of brkihg for Orimtatim of 33s 
(for L~tttuiloul tkwlqma~t uc or IWbb !-mi rd& 5) 

8 days Traimq for 30 parncip3-m 
(1‘9% priccr) 

1'1 2 I I 3 ;4;5;6; 

+fc; Pafnarlars ~bb.af Perzxn~Days/lhir iRareP.3 ~Armnc ( 
I , I I 
I , I 1 ;Ps ;Rs; 

_L I 

IResaxces Pers Allcumce 

I - s&ly 
I - TA 

I - DA 

(Tramrs Al- 

I 
I - TA 
I - DA 

I 

~h3wf~als Cmrs 

~Reirehms 

#!311 chqes 
I 
I 

[Lb Total 

pLKllCKHEmSt 

;Toral Cmrs 

;cosrs pr p-mlp-xs 

I 
I 

I 
I 

11 ) 
I 
l 

ai 
1 
l 
, 
I 
1 
1 

71 
I I 
I 
I 

81 

81 

: 
1 
I 
I I 
I I 

I 
I I 
I l 

Wte . 3 &ys prep3raCKn for rexurce pr5ms 1s cmslckrd. 

Cmsi&ingZ perscn's p3mciparvn frmeachrm SO, 

2 Q-~u~st~cn Wkhzq ~111 br ccrrircrd p1d-1 yw 



TELlla 18. Cisc bclrmte of IL*url II>rk’Jn h.t>-#rjT I’rqlmn 
(fur lhr~~uLlub21 Ucvel+mdc W-L ut INb; hud Id& 5) 

(1993 pnce) 

III 2 I I 3 ;4;5;6; 

IJVCl Pamculars Ibb. of Perm7~Cuys/lh~t ~Race ?er ihmni 1 
I 
I I 

! I I I 1R.s ;Rs.; 

IlCesxirces ïkrm ALLoLarce 

1 - Salary 

I - TA 
I 
I -DA 

ITramers allamce 

1 

1 
I - TA 
1 I -CIA 

l 

pLxrr1als cilxs 

~Retr&mwvs 

:Field Tnp Ca~s 

;Ml umrga 

I 
l 
pfnlu! Bmlrq axs 

:Total Cars 

;cosrs per p3rtlClpmS 

5alrc.e. cmwl~mt’s Est1mres. 

tbtc. lhls 1s for m-ut rw7e.4 mec1rq of FU+%I; O-a? pers frun tich 

S ~111 preicilu-lce ti ~~kvrir~j, Xl ‘-a'~ IS dnric+tcd In tirst /tdr 

tkrety inc~to?@.nrw in the4tiyear. 



Table 19: Gar Gt~mce of WiL Tmmrq for 93'3 
(1w lluclluLluul LwFLqIICIIL tic or lila hJti Idh 1) 

s cbyb 30pdrK1c1palr 

m53 prlcd 

111 2 1 
I 3 14;5;6; 

;Ad; Particulars pbof Perzcl-;Days/mr ;RmPw ;rLTant ; 
I I 0 I I 
1 , I I r:3 I Rs I 
I 0 
1 
I 
I 

I 
I 

l 
I 

I 
I 

l 
l 

l 
I 

I 
0 

1 
I 

I 
1 

1 
I 

1 
I 

l 
I 

I 
l 

I 
l 

I 
1 

I 
1 

I 
l 

I 
l 

I 
, 

I 
, 

;Resouces Pers~ Allmce 

I 
I 
l - s3lal-y 
1 
I - TA 

I -DA 

~Traners Atlmce 

I 
l 
I - TA 
I 
, -DA 
I 
l 
plarem1s tosrs 

IRefrdmmrs . 

~t411 a-erges 
I 
I 

;ab Toca1 

#kl la! ru 4351 

;Tord1 bsrs 

;costs per p3f-clclp-lrs 

Scurce Gndtm~‘s Gnnmes. 

tue: cawckr1q 2 prT1c1plr frull mdl 33'5, tu3 na1mrg UlLL k OrylllZed 

in mch yw u-ml Srh yw 



T&lo a3 CcnC brrnre of I%,rqpvmt Ibwdynn~t rrîwII\J s>f 'ah 

Clor frbt~rut~okd Ucvd~~mc fïbc 01 fw:b I‘uti Ide 2) 

3 cbys; 2u parrlClpmCS 

(1933 pnce) 

I ' I 2 1 , 3 141516; 

IA/Cl partl4drS ~k2.otPerxn~Days/lhir ~bn*Pef l.k-mnr 1 
1 , 1 I 1 1 I , l 1 :- , Rs , 

1 
1 

0 
1 

, 
I 

l 
1 

1 
1 

1 
1 

I 
1 

I 

1 
1 

I 
1 

I 
1 

1 
, 

I 
I 

I 

l 
1 

1 
I 

1 
1 

1 
I 

I 
1 

I 
l 

~ReYurces PersaI Alloaxe 
l 
1 
l 
1 - Salar/ 
1 1 - TA 
1 I - DA 

~Tramer~ Allca&nce 
I 
1 
I 
I - TA 
l l - DA 
l 1 
~t%xerials bsrs 

;Ref-ts 

;Na11 o-aqei 
1 
1 

;pD Toral 
I 
I 

pcîi1ad Funlrq msts 

;Toml Cases 

ICnsts per parriclpmts 
I 
1 

1 t 1 
I , I 
I 1 1 
1 1 I 

I 1 I 6: 
I l 
I 1 I 

1 1 1 I 2; 
1 I , 
1 l 1 
I I I 
I 

1 l a; / 
I 
1 ai 21 
I 1 1 
1 I 1 
I l 
l a1 1 
I 
1 a! 3 I 

1 I 1 31 
1 i 
1 f : 
1 1 4 
1 1 8 
1 , , 
I l I 
: 1 

l I 
1 , l I , 
1 l , 
I I 1 
1 0 l 
I 1 l 

SouCr: Gnuttu-x's E>nmxes. 

Fbcc . Q-e rr.iinin] vil1 h arruq2 tucn yfflr 

lhr trmn~rq IS CJIV~ m cnty ~IIOL.C '9's Jo dre wak in thx NW. 



t 

,t- 

t 

t 

t 

t 

t 

t 

l&le a. CGC btlmtc Uf FlMCldt KnqurcSt Tromnq ta- 91. 

(ter b-6r1tut1a-d C-mlqmnc C&C OT HUSS Fu-d TSLe 5) 

5 U/S, a plT1clpIc~ 

I ’ I 2 I I 3 1415161 

$/Cl ParUculars IFb of Pefm;rays/Lhlt ;Fare Per fbhxnc 1 
l , I I 
I , I 1 ; Rs ! Rs ; 

i 
0 
I 

~Rescurces Pefsn Attaace 
1 
l 

1 
I - hlaly 

I 
I - TA 
, I - DA 

;Tra~rers Albxbce 

1 

I 
I - TA 
I 
I -LU 

I 

~IQterials Casts 

; Retl-dlmlrs 
1 
I 
;LU Total 

1 

#n lu! RuTmJ axsts 

;Total Cmts 

$%sts prr paft1c1p3lts 

f 

I- 
, I 
! GuJ 
/.i.GcO 
1 mo 
t l 
I I 

sarrce. cm!ultzrlr’s Esrlrares. 

bte : hz tra7mq wll be arrarge mach year 

lhis trainq 15 gwtn to mly rhe 935 4-0 are vaak In thls af-03. 



T&lo Zl; ikr L-stvmre c,f ~‘IIL-V 131 Ehrynmlr Trairrrq II~. ‘AI-A 
(TOT hr~~~~a-ul kelq~mc COSK oi FWS Fti T&Le 5) 

5 eays; 20 prt1c1pMts 

I 1 I 2 I I 3 ;4;514; 

;A/c; Patwarlar-5 ~tb.ofPersn~Dz&.h~~ IRarePer IArmnt 1 
I I l 1 
t I I I I Rs I Rs I 
1 I A I 
l 
1 

I 
1 

I 
1 

l 
l 

1 
1 

4 
I 

1 
1 

I 

l 
l 

I 

1 
I 

I 

I 

I 
1 

, 
1 

I 
I 

I 
1 

I 

I 
1 

~Resarrces Perscn Alla;nce 

i 
1 
1 -hlary 
1 
1 - TA 
I 
I -DA 

~Tramer~ Allaarce 

l 

I - TA 
I 
l -oA 

4 

~hrwials Co~rs 

~kfl-&lEll~S 

I 
I 
:S+~I Total 

I 

pcki1a4hmlrq oxrs 

;ToLal Cmts 

;Gz&srs prr p3rt1c1pmts 

Scurce: bsukmr's Esnmres 

bte : 0x2 trmmq ~111 be arrargr eah year. 

lhis rrainiq 1s givtn to mly rlnse Wr d-0 are wak In chu are.3 

. 

n 



t 

t 

t 

t 

t- 

t 

t 

t- 

t 

1 

c 

* 

t 

1 

t 

t 

t- 

t 

t 

1 

Table a: COS[ Estlwte of Tttdmc~m Tralmrq m Gnxtrufllrn ~.qtv~s~m of 9% 

(fw llulllulIuul t!.cd~IcI11 LU>C ur Huxl luil 15lc >) 

6 days, M p-t~c~pmrs 

(1973 priu) 

Il: 2 l 
I 3 ;k;5;6; 

IAfCl Partlailars Ilb of Pwsm~kysAhit :Rit? Pw l&nxnt i 
I 

I 0 
1 I I l ; I<i ; Hb ; 

! 1 I 
I 
I 

I 

1 
I 

1 
1 

: 

I 

I 
l 

l 
1 

I 
1 

I 
I 

I 
I 

1 
I 

I 
1 

I 
1 

l 
1 

1 
l 

1 
1 

I 
l 

1 
1 

I 

~Reswres Persm Allmce 

I 
I - Wary 

I - TA 
I 
I - DA 

;Tra~ners Altosice 

1 
1 
1 - TA 
I 
1 - DA 
I 
l 

;f+xer~ats Ci6ts 

;ReT-KS 

p311 a-mys 

I 

;ti Total 

I 

#il laz fbll;g axxs 

ITutal Cours 

;c&sts pzr paft1c1pmts 

I 
I 

sxrce: cAsulmr’s Esnmces. 

Mxe: lhls rrainiq 1s givtn to mly thxx So's du are Lwk in thl; arcfi. 

31 



T&lr 24. tarmniry Fac1 lltxws Traimq 
(tir‘ ll\rLlluLl<~ul Ihwlqua,l L.sL LJf lu!.:, IL,11 libls 3) 
8 %s Trcnfllhg fW M parCIClpdS 

WZ pncd 

'1'1 2 I I 3 ;4;5;6; 

;nlc; part1aLTS Ifb. of Persm~Dqs/lhl~ :Rate Per ;Mut71 1 
I 1 1 I 
I , l 8 ;Rs fR2.i 
I 1 , , 

~Remxces Perwn Albwce I 0 
, I 

1a;u; ucm 
93; xcn 

_; l-xal 

I 
1 - salarf 

I - TA 
I 
, - DA 

1 Tramzrs Allmmce 
, 
I 
l 
1 - TA 

I - DA 

~tkiterlats Casrs 

; fteirmrs 

;k311 cwges 

Isba Total 

1 
#kd lu! lai mst 

;Total 'kits 

~Cnsts p-5 pomcipmts 

I 
, 
1 
I 

; llnn 
, 
I 
1 llal I 

, 

' 1-w 1 

;32312.5 ; 
1 I 
I I 

sauce. Cmsultalt’s EsKlnEc~ 

bte. 3cLysprepmt1cnlor rr;aucep-sms 1.5 ansldered. 

knshmc~1 CF U-I rmxje 3 m4 sd-mes; Ln rota1 14wd-1 

tralniq wtt be oxdicrcd uirhin 4 ymr (Yr 1 to 4). 

32 
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t 

t 

t 
A 

t 

t- 

1' 

t 

t- 

t 

t 

t 

t 

1 

Table b: t&SE lramiq for HF'5 

(tcw hntumd DrJdqm-x cm or Russ b.i rdh 5) 

14 cmys Tramq for 22 ~rtqxr~ts 
(1923 pnce) 

111 2 1 
1 3 ;4;5;6; 

IMCl h-tiwlars itb.of Perscn~Days/lhlt IfbtePer Ikrunt 1 
, 
I I 

I I 
1 l ;Rs ;Rs; 

_I 

Illscurces Perm r\llmce 

1 
1 - Salary 
I 
I - TA 
I 1 -DA 

;Tramer~ Allaaice 

l 
l - TA 
I 
1 - DA 

I 

Ikxerials Cnsrs 

;Rd-ts 

I 

;%II Tout 

;AciJ la% mmlrg msrs 

;Toral Costs 

!G~IS~ pr parmipmrs 
I 1 

l 
1 
I 
1 

14 1 

1 
I 

13 1 

I 
1 
I 
I 
l 
I 

13 ; 

I 
, 
l 
I 

14 ) 

14 ; 

1 
I 
I 
I 
I 
I 
I 
, 
1 
1 

I 

300; 11700) 

I I 
l I 

20; ïml 

x0; 2x.0 

; 155250 
I I 
; 15525 

1 lm75 ( 

pm3.15 f 
I , 
0 I 

Sarrce: Gnwltmt’s Gt-mares. 

kxe: Cmsiœmql CF mmnage3to4 scnemes; In ~otal14 wrch 

trainlq uill tx mdrctd uithin 4 year (Yr 1 to 4) 

33 



Tiblc 26 Cost Estrrmte of MIL follcwl, Tramy fw 3~'s 
(Iw 11u~1utl~14 ted+~b2lt LI.L dr 1(u3 114.1 Id>tc ,) 

2 cklys; al prt1c1F*nts 

1 l'P)5 ,V'l,O) 

111 2 I 3 ;L;s;o; 

#/Cl Pdl-Cl~lXS pb. of Pei--L, ,-Days/Ln~t !bte Per [mnnr I 
I l 1 l I l I 1 ; Us 1 Rs ; 
I l l 1 
0 
0 
I 
l 

I 
I 
I 
1 
I 
1 
1 
1 
I 
1 
1 

I 
I 
I 

1 

I 
l 
I 
1 
1 

I 
1 
1 
I 
1 

1 
1 
l 
l 
I 

, 
I 

I 
1 - Stary 

I - TA 
, 
I - DA 

;Tra~m Att&mce 

I 
t - TA 

l 
l -DA 

1003; aa 

Ko; 1503 

3x1 33x7 

I 
1 
l 
, 

250; 5cm 

3al; lxwl 

)bbrwials Cnsts 

!Retmrs 

pt311 o-arges 

l 

;Sb Total 
I 
l 
:ku llz bnlng oxts 

:Tout Gzsts 

;Costs pf p3rnc1plrs 

1 
1 

Sm-ce: Cmwltmt's Grlrmtes. 



T&ia 27. Ihn sw 
(kW uatur Lqjdly JII :1lILoci”I LCUL I&Lc 1) 

NY. of Shrs tb. of sm Wlth dltferulr Icr1v1tlQ. 

fbst 

Total kv. lnplr Lnple Cannnlry ti7hanm 

Ft-bseRawM 

Deu. r.np. Par 

VI-l 9ravl-v 
*FI 
slalb4 
Deep 
ag 

YR graviry 2l4 125 89 125 as 0 

WW 11 6 5 6 5 a 

Shilb 61 -35 5 36 25 0 

Decp 7 4 3 4 3 0 

a4 7 4 3 4 3 0 

Yr3 graviry 392 lia 125 

4x14 71 10 6 

s-allrm 111 50 36 

aep 13 6 4 

Lkg 13 6 4 

Yr4 gfaaty 

spnrg 

9Iallcu 

Deep 

ns 

ut5 grmnry 

Wlf-3 

ShLlllW 

Derp 

as 

Y6 grwty m 250 0 

wrg 12 12 0 

SalloJ 72 72 0 

WJ 8 8 0 

ns 8 8 0 

mal 

89 

5 

25 

3 

3 

89 

5 

25 

3 

3 

553 250 178 

28 12 10 

158 72 53 

18 8 6 

18 8 6 

a 2% 

22 12 

1.2 72 

14 8 

14 8 

2ïm 

89 

5 

25 

3 

3 

89 lia 

5 10 

2s 53 

3 6 

3 6 

10 250 

6 12 

35 72 
4 a 

4 8 

178 0 

10 0 

50 0 

6 0 

6 0 

125 89 

6 5 

36 25 
4 3 

1. 3 

178 Id 

10 6 

3 s 

6 4 

6 4 

ao 178 

12 10 

72 CA, 

8 6 

8 6 

0 

0 

0 

0 

0 

SUI 

Eu 

12 

72 

a 

8 



Tdle 2.8 Cor.r YsI umcc uf Prelkvel.~~mwnr Stuhe4 uf l3K; ‘hlqn~je~ 1: 

(lut ‘ dWIC-> 

(for !&.Y Sqzply a-d %ltatlm Cnst Table 7) 

mm prlce) 

-_ 

I 1 I 2 I , 3 ;4;5;6; 

:A/C; Pa'rlurks ;Ns. of Pefsal~Days/Lhlr ;Parc Pm- ~AnmlC ; 

l 6 , 8 
, A I I ; II> ; H> I 

I ; 

jA1taac.e ot 52s , 1 I 1 I I 1 I 6 
1 1 I I I l 
, l 1 1 I 1 
I - TA 1 I 

I 21 I SM; 1ax; 

1 DA - 1 1 I 7 1 10 ; 542: 1Lïm; 
, I l I 6 I 
1 l , , I 

;sLb Tout I 1 l , 1 I ; 11cm; 

I 
l 1 l I l 
, I 1 1 1 

+iila! l-umq axx I 1 I 1 I I ; 1103 1 

l l , l I 
l I 1 l 

1 
I 

;Toral I I I 
I , ) 12100; 

I , l 1 I l l , 4 1 I 

1 castperscharr M17 
l 1 
l , 

sarrcr. lzlnulmr:‘s Es~lrmCt^j. 

Ebre: trrek; 1qa-t of 2 pans for 2 sm-pmjêcr af 6 S~WTP 1s es~hranz~ 

H 



1 
1 
I 
1 
1 
1 
I 

1 
I 
I 
1 
1 
1 
1 
1 
1 
I 
1 
I 

T.31lu 9 ;ott!ux D.r ter Gr,ruIIy .rrl :qxvnj Pmtwr%r~ hlrnr. (I~I' .~Inw) 

(InW) 
(for Uaarw SLFply a-d klranm Cos~ Table 73 

For Average Sdnx sue of . 50 H-f lrl HlllS 
rw3 prlce) 

DEVW RIASE 

U1tt-I 

NFE 

Ccmnniry KixIizcim 1lK.o 

wn-Fonral ticat1al I&ll 

UC knters Truw-g 5% 

HSE IUlCJl 

Toral 27450 4YM 

IWLMNTATICN RIASE 

Posr 

bple. L+e. Tout 

cmllullry m111sat1al 10103 &Xx 1m 

catcfnrnt Prutectlcn 57i-l zam 

!&C Mmbws Traimq 57!% SE0 

Km-x- uxkas Tramrgs m5 ca5 

Ski11 Dwelcpmr Traimq tor mxn %a%xl 

HJqlslce & %Jl1ranm EclJlat1cn 

ti5E 13BJ 1381x) 27KIl 

hlL3p kdrs/Sd-d Teachers/bcial Uorkers %78 938 

ME knm gm-ps Traimq ï-l50 n50 la 

tls.E Ewchinp VlSlTS 4950 4950 55ul 

tkms Trauvq a35 K6 

kb-Toral 

Tma 1 

Grsd Total (Yldnn NFE) 

Gra-d TotaL Ulti NFE) 

kkr-wed frm Table X%i?i) 

35% zsm 61884 

58211 Lb.568 lcL7ï9 

13229 

133lw29 (Ud-ox HSE ln Dorelqn=-K -1 

57 



T~AC 31: bftwra Cnsr: fer ~Sh=Alcw Tdm.41 Szhms +Y schtne) 

(In Ml: 1 

(ter Mer Qply id Scmutia? Cns Tde 7) 

For Am-aqe W-em SIX ot . im tti In Twal 

DE'- RU\SE 
- _-~--- 

m93 pnce) 

- ---- 

u1 Ch 

NFE 

CJYmull~ kbl llzKlcal IlaD 

tb-dml Echat1cn xx.in 

WC lkaralxrb Trdmln] 5-75x, 

HSE 10103 

Toul 274Xl 5%3l 

IHPLEtIEMATIcN PHASE 

Camniry E(m1 Ils3rim 

Irrple 

II?I03 

ksr 

InQLC?. Tout 

8-m 1mll 

LU kntws Trâimq 5750 3so 

MainrÉncnce cockers Trav~lqs 1653 109 

Ski11 Cmelqmmr Trainiq for Uaren 94609.m 

lijryar II tiilatim Edxanm 

tlsf l%W 13Bl 27La 

V11Lap Lmders/Sd-ml TsdPrs/Çxlal Uorkt-rs %?a 94x! 

HSE bkxivatws rrain1,63 17-W 17la 7x3a 

HSE Exchsge Vls'rs 4-m 4550 %a 

kms Trdimq a% 6% 

Qb-Toral 459% 357lo dlsa 

Toral by.95 m 1177& 

Gracl Toral tU’d-m- NFE) VS214 

GI-.& Total (Vlrh ME) I!$l?4 (ulrtwc HSE u351 1" Drvèlqmm ïiw..?) 

br~ved trm TAle Q-43) 



Tablr 31: Softwrr Gtst for Oerp Tdmell ad Ch+ell Schms Qxu sd-cm) 

tln Nu,. 1 

(for Water yçply sd Smranm Cost Table 7) 

For Avwqe Schen SIX of KO I+I ,n Ter~ 

wa3 pnce) 

Uldl 

NE 

Gxmnlry kiJ111sat1al 11al 

t4x-rFml mIcanal 3Mx) 

MJC lfcnb2rs Tmnirq 5750 

Total 27L50 SEil 

kst 

LlQk. Inplè. Tora t 

cLxlmnlty wb111saClcn 

WC Henbws Tram-mg 

Panwnmce wrkers Tramqs 

Ski11 Dwelcpmr Tramirq for bkmm 

ttyTplce & sd11rac1cn ticar1crl 

HSE 

Ville b&rs/Sdml Tcdws/5xial tkxkers 

HSE tbtivdCor> Tmimrq 

t!sE Exchage V1s1ts 

Nasns Trainiq 

Uarer k3lir-y Kmrorirq 

1010) 

m 

825 

mil 

978 

l?lto 

4950 

3.x 

8433 1m 

57% 

133x ma 
%a 

17la 3Gn 
G50 m 

6% 
axl h3M 

Sh-Toral CiFx 35910 al5a 

Towl A%59 y270 116959 

Gmd Total (U~tl-ux NFE) ILL339 

Gra-d Total (Ulrh NFE) VS239 (uid-cd HE cust in Pwhprmr: FIme) 

hrwal fmn Ta5trQ-G) 

39 



Tdte 32: Gxt Estmare of Cumuwy I'U,ILI,ZX~I 

(lur :dLhwF Lo..r r&lc Wfrl) 

(1773 puce) 

I I 1 I 
I DC- PI+SE I 1 I 
I ~mrmRs)$hlt~arnnt(Nr~.)f 

1 
I 

IGnmnity Faclllwtor (pr mth)~ XUI.03 1 3 f 6011cO i 

~.Zqxrdislm DA (krra\ days) ; fUlo3; 6; x0.03 ; 

;Syrrv~slo, TA WI. of vislts) ; mm; 3; 1XIJoO: 

~%xerial 8 sqplws MRWAWR) i i 1 smm; 
1 
l 
;Total 1 1 I 1 , ( mLnm; 

1 
I IHPLBWTATICN FWSE ~LteWb)~lhit~Amxnr(NRs.)~ 

I I I 
;Gmmty Fas~lxmr Qer. rrmd-11; XIJJ.03 1 2 ; ~CIB.~O 

;!Aqs?nmm DA (Pwurr &ys, ;anrn;6; w1)m 

~%,XNlSlCn TA &Y of VlsItd 1 5m.m; 4: xm.00 

~Parerial2 SLçpliers (PRAIWUR) I , 1 t I 5cn.m 

;Total I I I 1 , , immm~ 

; POST-WLB'ENfATI~PHASE #wNRs);Lhlt~Armnt(NRs.)~ 

I 
I 
/ 

~ummtyk~l~tator (pr. 1~07th); xx13 m ; 2 ; 4cmm : 

~sl.çefv1s1cn ru (Persm œydl ; a.a,; 4; 24m.m 1 

~FQxn/1s1cn TA M. of v1s11.5) ; 503.00; 4) x0.00 ; 

~Rterlal & Sqzplhrs U?WiM4RI i , 
1 I yx3.m ; 

f 
I 
I 

;TarOl l 1 , 
l , , m.00; 



Tibia 53. Ccst Estlnute of HSE 

(tw Softhur~ Cax ThLe 29-51) 

(15=?3 prlce) 

I OEUBtENlFl-lASE 0 I 1 
I 1 I 

I 
l ~RateMQs)~lhlt~a-funt(NRs.)~ 

1 

~Hmlth Falli~rcr (pr nmdd ; zcc0.m; 2; u1x1.m ; 

~Sçevslrn DA (Pers~~ &ys) ; x0.m; 6; 3xn.m 1 

~Sqervisim TA (tb. of visits) ; 5m.m 1 3; i5m.m ; 

Irtmefial & Ypplias (PRA/SUAR) i I ; 1aIl.m; 
4 
l 
;Total I 1 I l , , io1m.m 1 

; WLEHMATICN WASE ~Rm!o4Rs)pl1tfArmnr(NRs 1; 

I 1 
I 

IGlnnlllty Fac~l~tator @Y mntM; .xm.m ; 3 ; u0.m j 

~S-çewisim DA (Persa dàys) ; 600.0); 8 1 4zm.m; 

~Sqevisim TA (NJ. of visits) 1 M3.m 1 4; xm.m ; 

~Mater~a1 & Zqpliers (PPd/SARAR) i I I , , ia0.m ; 
1 1 
1 1 
;Total I I I l , , wx.00 1 

; POST-WLEHENTATICN W4S.E ~RateWRs)~lhit~Pnunt(Nf& 1; 

I I 

;bmuuty Facllltator (pr rrmrh); x0.m 1 3 ; 6030 m ; 

~npennsim DA (Pewn days) ; dx.00; 8; mm; 

~Sptvsirn TA (Eb. of vibits) ; 5dx.m; 4; M33.m ; 

~flateflal 8 SLppliws (PRA/SARAR) [ I I , , 1cm.m ; 

I 

1 Toal 

sJ.rce~ cimdmt's Est1nme. 

41 



IdILu Y+: bal E~~VJUC~ of HIC kbor: Tnlnln,] 
(ml- saltil-c bat i-cl>10 PI-31) 

CUNXe: : WC Pkatms Lrainw-gs 

m. of Tiau-ee: al 

Perd . 4*s 
(15% prlce) 

IS.NI Drycrlprlm I . CAEIlt1ry ~lutcolKs)~ iulunc 1 

I 
I I 

1 1 
I I 1 WRS) ; 

1 I 
l 1 Pewn I Days I 1 1 1 I 

I 

; 1 ;RHrdTmt I 1 a51 4; 75; 7mlf 

; 2 ;Travrl ~11~ 

i 3 ~ffireflats 
I 
l I 

I 

1 ;tiTucal 
1 l I 1 
1 ;km1q tost(ll3!) 
1 l 
; ;Total 

l 

I COS~ Per Tra~nee &Rd 

I bât per sctkte pèr em 57501 

I 
I 
1 

SaAfco: ccnsul~C/S Esr1trExe. 

Me. Tk rralmq ~111 k glvm anbiniq w Wc’s. T\a sd trainq wL1 

bearrsrged, teicreaxtatrer inphnntatim. 



Tzdr35: Castuf thn-fc+nul~wtim for Differa-dAgMr.~ti 

(for Mtuom Cos T&e 2'+31) 

pgnry Year Descnptim Fb. Rare lh1t TCIQL CGSC CQSC c&t 

of tub. Gsst per Pr Pr 
Glass NRS. Traimq Part1c1pmt ParKlClpmK 

pet- * 

NiKs Rad.s aper= aA 

StdIlcM~ @F-n 1860 

Tead-ws Allchace a@ 00) 

Perro/k- L.S. m 

0cl-WS 1033 

1932 Total 1 793) E348 295 1.57 

2 1m lam 35 

1 lf3Xl llal 373 

1 &m &Xl 293 

2 13033 7273 a38 

15% averq 1 7Ïz8 a2 1.a 

NFESC Raadiq bxerlals 25Ul 3pe-l m 

bialk im 6oCk.S &Xl 

' Trainersrsges 2mmnKh 5m 

Fac111txors allar 103 UXI nmth 24cml 

&l 10 Class/llr: 4L5ml 

(60 11t./cbss) m 25 class/ht Kml 

152 Total im 451cm su51 ïu? 1 35 

Aver* 1 X51 z2 1.35 

LUS 1552 1 m 314 2.m 

trlî 192 '1 11m 477 3 18 

Aver- 1 a13 0 L9 

Szzurce: Oitiertnc Sxrrzs 

w 



T&le $5: C&t Gnrmce fur hnmmry Trac Plants for Catdmwt Pmrccrlm 
(fur kJlII.I,F IrhC IdJlP 3) 

+ClnJ 2 5 * 2.5 m = ICUJ crwdh3 
&Z! Survwal Fur ; 43: rq~ldc~q In Ywr 2 

;S.N; Dr;criptim 
l 8 
1 , 

I 
, I 
1 
l 

I ITree PLinwtrm 
1 , 
l I Year 1 
I , 
I 1 Yerar 2 

I ; (40 % rqblnq~ 

I I clBlt1ty ; k-1 ; 

, 
I ; NRS) ; 

; Pla-x/lb. 1 tkcrrc ;Fbrew?clf I I 
-. . 

I I I I 
I I , f I 
l 
l I&l 1 5 I 0.72; na; 
1 I oü3; 5 I o.z!; 2xX: 
1 1 , I l 
, l , I , 

1 

I , ;Total , 1 I 
l I I 

Sm-ce: B3s.d m @xi kdelqnvnr. Pmlect ESlrrate W?l). 

Me: lhls phtanm uill. be arrqd In v+3bntalrm ad pxt-~nplmmtanm 

pirasr mly In gravis shtm sd sprlq pmtectim scfme. 



brck ttyq1e-e z bllr.itlcm bh3lE¶l’sjTapsrd Gmç 

IA2 nt Trdllwz. 25 

PWlCd 7w 

(1933 pr1cd 

;s 14; ce5cr1pr1m I 
! Qn-lnry ~R3rrwRs); &unr ; 

I I I 
I I l I ;w~) ;.- 

I , I I 
I ! 1 Pefxll I ws I 1 , 

I 

; 1 ~Rrtrestntn~ I 
I 501 7 I 75; l>sx : 

; 2 JTrawt Attcssvz \ 1 t I , 
, 1 1 , 1 

1 3 ~twY1aLs I I 
I 251 I 150; Txl; 

/ I I I I I I 
I , , \ I I l 
I -- -~ 1 
l / 

; /La ;Oral l l 1 
I l I ; 19333; 

l I 1 I I I I 
, , I I 1 0 I 

; ;mmq c!astmx) 0 I I 
I l I ; 1950; 

,I I 
\ I 

1 ;Total I I l 
I I I ; 2lL%j 

I I 
1 1 

i CCEX t%r TraInce NIs) 851JI 

I 

I Cûst pcr sdmw ~Gravlry&rlq PmWCtld pr Klme ns 1 

i Ccst pr SUHW <STu/DlU/Did) pr ~VIT? li?fil ; 

burcz cmmlc~t/s Esr1mte 

irote ‘PI grmry/Sprlq sàxms answier~q 8 partlcqmr irm aam scnse, 

a u-ainiq uilL ke givre axmlniq Partici~ts fmn 3 sdwns. 

In !=tAl s- M parnClp;n~r. frm each sdvsx!? 

witl ty craiwd In me vavuq. 

lhls rrdiniq ~11 h givre in Inpltnmrarlm Phase ti zlrnllar craimq 

u~tt te arrsged In psr-lrrptcmnsarim @b3se as fotlw trainiq 



T,de M- Cost Csriimre !rf Ldwp VI?I~ 

(II11 cIII1*,1’ I‘,>1 I.d,lr ‘> ‘Dl) 

CiAI x. Gd\*rJc ViSlC WSf) 

tb or Tra~me. 

?eflaY 

5 

5cBys 

(193 ,qr~ce) 

I s t4; Dacnpnn 

I I 
I , 

1 
I I 

I 
4 QAiKlry IfJdTurlK ; 

l 
I ~tM7d 1 

(Perm IDavs [ fkare(NRs) ; I 
I 

I 

; 1 IDA 

) 2 ITrmeL Allornce 

I I 
, I 
, ! 
I I 
I I 
I 8 

I- 

I ;5n Tor~t 

l I I 
; ;~hmlf-g Cnsrua:) 

I 

i IToral 

I 

1 CMr per scfiem: prt1m Em ; 

I , 

s3xce Gnwltax’s Esrlnare 

fbTr This visiK .4ill te arr7rqm no nmrs, mce in lnplewnratim pse sd 

mer In psr-lrrplerenranm ,dwse in eact7 sdv3w 



r4c 39 b.r ~~LIRRW 0t :hd rt\31tr~ ./qlinbn I or~~,r.in~’ . II~I- I~~I~~II~, 

( 114 .,,ILTllr Id,_, I d,lc ‘) il) 

ccur5.e ;~r~i r=chrr.,, C+xn~rn Le&~s, Sxl.lt :brkers, TU';, Ira~n~iy 

m of Tra1h-e _ a 

Pend acfays 

(1593 pncr) 

iS.NI 

l I 
I , 
I I 
I , 

Dc,crlptlm I 
I clEnr1cy ;RitdNRs); GJKUI~ 1 

I I 
I I ; CNRS) I 

i Persrn f bYS I 
I I 
l l 

1 1 [Refnsm-mr l 
, 301 81 75; 1a.m; 

i 2 ITravet ALLaaxe 

i 3 ~Patenals 

1 4 ;TA Rt-~~rrc I’LTUL 
l , 
I I 

; ;TOC~~ I I 4 4 I ’ 2gj5 ’ 

I 

; cost Pçr- s- wa I 
I I 
I I 

bru2 Grwlr~r’s Esnrmre 

me cmslderlq a p~lclp;n~s fm 47 sLTIBTr, paf17c~p33rs fmn tirer 

s- ~ILL h? 0n~if-d in rhis rr-ainiq 

47 



,.J,IY 1.1, Irïl I -, ,I,H,- *,( I+îorlc Ilslrrl,y 

(ru U~LWC 1-1 Idilc n-31) 

CAlrrr kds Tra1nh-q 

m otTr-a1nr 

Perlai 

10 

2 diys 

(ls43 pI.1w) 

kscriptlm I I UBlKlry jmm I 

I 
I ~WRS) 1 

fPersm lWS ~Fmews)~ I I 
1 

1 1 ;R~TIYENIHX t 14 ; 2; 77; 2%; 

I 19s Total 
I l I l 
; ;b-mq cnsttlao 

I 

I ;Total l I I I l I 
l l I I 
1 Co~t?er Tralnrr O&s) =1 

l 

; bsrper schm 6x1 

I I 
1 I 

Zcurcr‘ Cmwtrmt ' s Esnrrare 

tbte- Ta prcicipmrs trm ta2-1 5xtm-e 15 anicipared a nainir:j is arrsged 

foros- 



4 
t 
I 
t 
I 
1 
1 
1 
1 
1 

Tzble 41. Cnst Estlrmre OT V11l;qr Ig~nrexnce !h-kers Trwmrg (Hills) 

ctor km-tklre Gxt TALe S31) 

carse- VIL~.+ htw-xexnce brks Trau-urqs 

th. oi Tmm 10 

Pw103 2M 

(1593 prie) 

IS N~Dr;crlprvn 

, , 
I , 
I , 
l I 

I 
I cbmlry ;hunt ; 

I 
1 ;N?s) ; 

IPersn loavs ~Fateow~ I 
l 

l 
; 1 ;Refred-mznt I 

I 14 1 21 ni 275-3 ’ I 

; ;Tocat l l I 
4 I I ; Ml 0 ; 

I 

; Casr Per Tralwe (NM 

tirce LalwtErlr's EsnlTme 

bre IL0 nE3lrlTl3Fcce corker fmn eachgrâwry ard spnq prowx!m schsre 

ui Ll p-ticpre ln rhs n-aimrg 0-e rraimq vil1 be givre axminiq 

pwtlc~pmrs of 6 schares qether. 



- --, 

T&te 4.2. Cri57 C,rimirc ot V1 t t+z Kdlrrh-knr~ ~rLrrr:/f,lr~~t.lh~.r~ (lcr II) 

(ror bxt~r~ L~X rde ,x)-Al) 

Carse. 

m. 0 

Pen0 

Cqxrarvm .dn f3331nte~ce 

K) 

1 days 

( IW pr 1 c-e) 

I I Qkmlty vmnr ; 
I I -----/CNRS) ; 

i Perxn 1 lWs 1 RardNR5) 1 I 

c 

1 1 
1 ;TomL I I 4 I 1 I ; 1650; 
I I I 1 
1 cnst Per Trauwz trw a31 
I 4 
; casrprscnent 1654 ; 
0 I I I 

tirce Cuwltdr’s Esciimce 

tbre: Tro wre taker tnm -ch #+AL wtt prnclpre in this valmrq. 

h tralmq ~111 h‘ arringcd roi each of STU scixz sd M sdms vlll 

tx cmolntd 1" casr OT DTU a-d CU s- s1nce 1135 Of '!AL 1" tl-ese 

4111 Ix m h3Lf chx 1" STU d-mn5 



Table W: Sk111 Dmclcpmt Tramq for htn 

(for sotturc CaIt Tci3Le L-+31) 

3 days; a, p3mc1pss 

cl473 prlce) 

I 1 I 2 1 0 3 14 ; 5 1.5 1 

WC; h-tlarh-s IEb otPerso7~DaysiIh1r ;LltcPcr p4Mt 1 
I 0 0 0 

I l 0 ; Rh ; Rs ; 

1 
I 
I - sddly 
I I - TA 
I 1 - DA 

~Tramers Alhmce 

I 
I - TA 
l 
l -DA 

1 

~Haterials tosrs 

~Reft-edwmts 

phll chîqes 

;S~Y Total ‘\ 
I 
1 
#ckîlax amlrq cm= 

;Tata1 Ca~s 

;Gasrs p?r pTlClplU 

byte. Gmsulmr's Est1nBces. 

hbte: 20 mn37 fmn each sd-em uill te rtard m past-irrplmtat~cn 

phase; lhis is amire lnfomanve ttaimq 50 m allcwmce ~111 be 

grvm to pmicrprs; Ra~ce permxs fmn releva-~ qtncws wrkwq 

in the area ~111 be utilizd. 
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T.lhlu 44: A.:~.urtlpfIiou:~ for Yypic.iL Crnvity Sclic>ukr il\ 11 i 1 L 

(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/ 
Sedimentatlon 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 (SOHH) 
390 (20 years) 
1.3 
20 years 
45 lpcd 
0.22 10s 
17551) ;pd 

7 taps 

7-8 m3 

Total flow demand is 
0.825 1PS considering 
peak factor of 3.75; 
1,: average 7 HH per tap 

Reservoir capacity 
required is 42% of 
daily demand. 

500-1003 m 
32 mm dia. 
6 Kg. HDPE Considering av. 60 m 

level diffzrence and 
2000-2500 m maximum statlc head 
40 mm dia. V=O.4 m/s; 
6 Kg. HDPE HL=10.3 m/Km. 

Spring or 
Spring fed stream (4m length) 

1 No. 

1 Nr. 

2 No. 

200 Km 
13 Km 
200 m 
2 Km 

3 ton 
1 ton 

- 
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Table 45: Assumptions for Typical Weil Scheme in Terai 
(for cost estimate of well schemes Tdblo ad-50) 

Present Population 600 (100HH) 
Future Population 1020 (20 years) 
Growth Factor 1.7 
Design Pernod 15 years 
Demand 45 lpcd 

Hand Pump 8 Nos. (Shallow TW Scheme) 
135 design population PS= 
well; 12-13 HH per TW 

5 Nos. (Deep TW and Dugwell Schemes) 
204 design population Per 
well; 20 HH per TW 

Handpump Type Nepal No. 6 (Shallow TW Schemes) 
INDIA Mark III (Deep TW & Dugwell 
Schemes) 

Depth of Drilling 40 m (Shallow TW Schemes) 
35 m (Deep TW schemes) 

Drilling Method Sludging Method (Shallow TW Schemes) 
Percussion Drilling (Deep Tubswell 
Schemes) 

Platfonn Size 2.0 m diameter 

Truck Transportation 200 Km 
Roadhead to site 2 Km 
Site for Stone 40 Km Truck transport and 200 m 

Porterage 
Site for Sand 20 Km truck transport and 200 m 

porterage 
Weight of materlals 

Convenient 500 Kg (STW) 700 Kg (DTW) 2500 kg (DW) 
Inconvenlent SO KY (XW) 1100 kg (DTW) 100 kg (DW) 
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Table 46: Assum+ions for Typical Sprinq Protection Sch<w~, ,I. 
HI11 
(for cost estimate of spring protection Table Si) 

Present Population 
Future Population 
Growth Factor 
Design Period 
Demand 

No. of Springs 

Safe Yield 

Taps 

Pipe length 

Population 

Truck Transportation 
Roadhead to site 
Site for Stone 
Site for Sand 
Weight of materials 

Convenient 
Inconvenient 

300 (50HH) 
390 (20 ysarz) 
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 

(7 1 

200 Km 
13 Km 
200 m 
2 Km 

400 Kg 
100 Kg 
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Table 47. COS~ Ltlmare of Typlwl Grcawty Sdunt 

(for udcm- qply &NI sm1t.lt1m cost rc.bble 7) 

(193 prlcd 

; ;MSCRIPTICN OF ITENS $NIT$NIT ;RATE IAPIJNT I 
1 1 1 
I , ; p-f p4ffs. IW 1 

6 

i 1 ~Sarrce Deelcpmt 
1 , , 1 

la I Spnrg Inmke 

; 1 crqlr1qtdmtwn 
I 1 I 1 
;2~caNqfmce 
I , I , 

la I Reurw1r 

; ; tlm3llBmryor 

; ; rsrdrerrocannt 

I" I cd1rct1al o-aT&- or 
1 i Inrernptxn/BPT/ 

I i Distnburicn dxder 

, I 
1 I 

Ic I Valve chdxr/!Jashxt 

l I 
1 1 

Id I Pipe Line 

1 I 
1 1 

; 3 ;srrv ce plnrs 

I 1 
1 1 

1 1 Tap~e 

1 
1 

! I 
1 
I ; 13115.5 ; 

1 1 l 
I 1 1 1-1 

;NJ. ; 1.00 ~13115.05 ; lYl15.05 ; 

1 l I I I 
1 I 8 1 I 
I , 1 I I 
, , 1 1 I 
1 l I 8 I I ~2l169l 25 1 

I 1 , 
I I I 

I-1 
a 

pb. ; 1.m #47x16 ; 4.47x.16 ; 

4 I , 1 I 
1 1 I I I 
1 1 1 1 1 
I I 1 1 I 
1 I I I , 
1 1 1 1 1 
I , I 1 1 
1 I I 1 I 

;Fb. 1 2.m; 9lc6.33 ; lEl2.65 ; 

1 1 l l 1 
1 1 l I I 

;NO ; 2.m ; 4&% 58 1 9733 16 1 

l 1 1 1 I 
1 1 1 I 4 

;lGll ;Ee.zJl; ;1392l1 27 ; 

1 , 1 1 1 
1 I 1 1 I 
1 I 1 
I A l 1422l6444 
1 , I 
1 , I 

I-1 
I 

;ML ; 7oO~ta30.52;42ZI644~ 

I 

; ;S&I Total (A) :2?3m.74 ; 

1 
I 

il3 fTmls a-d kqqntn~s CJ32 1 I I 1 1 l ;6l%63; 

1 
;C ;Trxqor~cn 1 I 1 1 1 1 1 1 1 1 

i 1 ;By Ttuk (4tm) ;Km 1 mal ; .lZ.al ; 2401.m 1 
1 1 I 1 1 1 1 , , I I 1 1 I 
l 1 1 I t 1 l L I : 6430.00~ 

i 2 ;By Pwcers (4 tm, 13km) 
l I I 
1 I l 1-1 

I I Cuwffll~nr wxerials(lr) w I 40.00 1 a.co ; 2uI)al; 

; ; Lnanvtmfflt lTarrnals(3r) ;Id ; ï5.m ; a al 1 4sxl.a); 
, I 
l I 
1 ;u Ïotal (0 ) 5m.m; 

I I 

1 ~S&I-Toral (A+IX) 1 1 1 1 0 1 pm9.42 1 

1 1 
I 1 

ID I~I~I, Sq.xrv~~lmOwwhds;Ea! i i 
1 
l 15814388; 

1 I 

; ;Total p.Eim.31 1 

1 1 
I 4 

1 Per C+ira Cos1 (Prezdr Pop 300) 1157.00 

1 Pa CaplIa bst (klql ?C+I. 3xl) 844 52 -0sJ ; 

l 1 
1 1 

; sd-emGx~(7taps) Ytïlal 1 

(&med im Table44 for Typical~~ravlry scheme~~~~~tlm; 

T&Le B-58 for sysmn cmpa-enrs oxt & Tableïl-n for ml1 t-ares) 
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ld>lQ ‘Jl r<>41 I GI ,IRIl= i>r 1),1”7l ‘4,>lI#U Illlu k,l 

ctor UdlCT Wly 3Ll sellcdclm c4Lc rd)tc .‘: 

(193 puce) 

; IDESCRIPTIQY 0F ITBIs ;WIT;LNIT ;RATE I IM I 
l I I I I I I ; ;Cm I I I 
I I I I 
;A ~‘.DUTFaJcTIcN MATERLALS I , 8 I I I 1 I I 1 
;1;cannr $nJs; 75; 239; 17925: 

; 2 ;srmes $3 1 150; 62; m.72 ; 

; 3 1sa-d ;m3 1 1.8 1 247 ; 4G.6 ' 

i 4 Itmvel id 1 0661 414 ; 27324; 

; 5 ~Rtdyndegrde Ik f 1 I 30; 29; 

; 6 iSarm2.5 kgtW Im 1 31 85.1 ; 255.3 ; 
I I 
i ~S&I Toral (A) 1 3736.35; 
l -- , 
;a IlJum l I I I I 

I I I 
1 1 I-r Sk7lld w I 5.27; 85 ; 447.95 ; 

1 2 ;L&xx lhskllltd w I 14 (38 ; 45; t336; 

I 
; ;sLb Toral (6) ; Nm55; 
I I 
;C ~FITTyu;S 
I I 1 , 
~1pmnFvcsdtrap 

; 2 140 mn pvc nw screm 

f 3 p3lmlpvcp1pe 

~4+Omnmncm/fakptor 

i 5 ITaflm T+e (Large) 

; 6 ;43mt.1 plpebd 

I7lW 
I 1 
I I 
; 9 ~Sluiglrg 

I 

; ; skllled IAmlr 

I 1 1 56221 I 
I l 1-i 

1 I a-1 831 
2; 132; 264; 

34 ; 6807 ; 2314.38 ; 

1; 33; 3: 
1 I 66 14 ; 66.14 ; 

3 1 185.66 1 55098; 

1; 22935; zzxJ.5 ; 
I I I 1 

GI , 27.57 ; ll(P.8 ! 

I 1-1 
85 1 233.75 1 

I I Lhsk~l1.d tir w I 1925; 45; 8sz5; 
I I I I I l I 
0 I I 1 I 1 I 
110 ~Slkk~irq for railurt (12.5%) Im I 5; 2757; 137.8s ; 
I I I I 
; ;WI Tord (C) ; W.65 1 
I I 
I l 
; ;TOTAL 1 116m.56 f 

I 
I 

(fmn Table 45 tor tpcal ~11 ~~MIE asurpnm, T&e 67 for +mtiry 

estinnte of slujglq, T&e n-72 for uvt rares) 
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1 
1 
1 
1 

Table 49. Cour Esnmxe of Typical ~11~ T&e Uell (ccnrrruxl .) 

(tw U&LT !iqqty ~111 SmiUcim ht TALe 7) 

w93 pnce) 

I IDEXRIPTICN of 1x36 ~WITpNIT @u-E IM I 
1 I 1 1 1 px-f I 1 8 l I I 
I I 

ID ;Tcots ad Eqnpxnts m I 
t I 

I , ; 934.u; 
I I I I 
IE ~Trarsporcatlm I I I I I I I l I l 
1 1 ;By Tnxk (4 tm) #Jll ~Lmm; 105; ~WtKl~ 
I I I I 1 I l I I I , 1 I 1 
l I I I 1 I l I I I ; la33s~ 

1 2 ;By Ferters Ki33 kg, 1.5 kd I I l 
I , , I-I 

; ;Gnvtmtnr nmm1~6mg) Id I 1.44; xlm; 86.54 ; 

1 I LnmwmmLnr wreriats6lXg) ;Id 1 023; 6000; 13 85 t 

1 

1 ;%b Torat (E) 

1 l 

1 ;W-Total (C+D+‘3 I , I 
I I I ; lrn5.39 1 

I I 
1 I 

IF iksiy, S+etvslm I I I I I 
I I I I I 

; p3erhdsm 1 I I I I I ; 2m.08; 

I I 

; ;Tout ; w54.47 ; 

I I 
1 I 

I (Pres.¶1 Pq 75) 

; Per qmacostaemJlpcp 123) 

a24 l I 
122 78 -Eu 1 

l 

; uetts cost 

I I I I 
1 khem bst (8 wells) IPUX) ; 

(frun T&e 45 for ppical UeLL schemo assurpnm; TAle 07 for qaxiry 

estlnate of sLtcQq, Table 7l-R for tnlr rates) 



T&Le 49. Cosc Esrlnotc of Ty1~1cat axé) nlrrwlt 

Clor b&rçr i#y ~rxi tilrr1c.2rim bx.c lmtc 0 

(lw5 pnce) 

; ;DESUUPTICN 0F ITBIS ;lNIT;INIT ;RATE I 
IW , 

I , ; p-Y I I I , , I I I 

IA. ~DrilLlq sd lnstaltatim I I I 1 
I , 
1 , 
I , 
I , 
8 , 
1 , 
0 I 
1 , 
I , 
I l 
I , 
I , 

I I 
, , 
I , 
I , 
I , 

I : 
1 , 
l , 
1 , 
1 , 
, , 
1 , 
I , 
I , 
I 1 
l , 

1 
I I 
I , 
l 1 

1 
f I 
I , 
I I 
I , 
1 , 

I 1 
1 , 
I , 
I 1 
8 l 

I I 
l , 
l , 
I , 
I , 

I 
I 

kbiilzarim a-d darobilimnm I 

ng nachine ec+ipwr prrsmxts ; 

erc. I I 

1 

Prepxrarlm of siTe, errecrlm i 

ot qnpnmr ad dlurmrhq I I 
afrcr anplrrim ot Ctw ]Cc, l 

1 

Dntliq wfks 8 1/2" dia br&Le~m 

I 

L1tiLq1ca1 lq1q. smpl1q ; 

a-d ekrncal rexrivity I 
I 

Loggiq 01 bore l-de I I 

Installat1al of cas1q pipe 1 

4" dia inro bot-e i-oie (lcqgiq) Im 

Gràvet pjc!aq (wtt g&ed gravel; 

tacks1ck of caslrg pipe 1 
I 

Smrary ScaLiq ot T&LL ulrh I 

Cmnr gfumriq I I 

; ;&Total (A) 

l l 
I I 
I 1 
I I 
I I 
I I 
I 8 
I 1 

1 1L.S : 
0 I 1 1 
l I I 1 

1 1 
/ I 
1 I 

I!L5 ; 

I f 
35; 1080~ 

1 I 
i I 
l 
I I 
I 1 
I I 

1 ILS I I 

I I 
I I 
I 1 

35 i 260; 
I , fi l 
l 1 
l I 

1 iL.s ; 
1 I I 1 
I I I I 

1 1L.S I I 
l t 
1 I 

1 IL.s ; 

1 I 

le. IPlprs ;m.Flrrlqs I I I I i 
I I , , l 

I , I I I I I I , I I I I l 
1 1 103 nm du. 5.4 mn thlck plain tii I 1 I l 

I I I 
; 1 ns pipe tor G3slf-g Im I 29 ; 674.56 1 lW.24 ; 

I , I I l I I 
I , I I , I , 

; 1 im (417 nm ha 5.4 mn ttd ; ; 1 1 I 
1 I I 

. I , I slorred pipe (1.6 mrp7.5 ~34 irni :I ml 55% ; 

I , I I , I 1 
I 1 I I I I 1 

1 i 2 1/2” G.I. Rirser pipe Im I MI 335; b510 ; 
I I I I I 1 I 
1 , l I I 1 I 
I 1 Imla mrk III KUI prrp I I I 1 I 

1 I I I I 
1 i M anptete xr Ib I 1 ; m1.25 1 7acl.75 ; 
I l 
1 
; ;S&-Tcwl (61 I l l 

I , l ; 3%11 49 ; 

(frun TaLe 45 for WlcaL wtt schane vrim; T&e a for cpmriry 

esrwmreti Ptarron; TabLeil- for uns rares) 



rdh 33: tmt LCI~~LU 0t Md kV rbdt (LUIC~..~..) 

Cior !Mer Sqply ad Sa-ntarlm Cost Tdte 7) 

(1593 price) 

; ;DESCRIPTIQY Gf ITMS 
I 1 I , 
, I 
Ic. ~PlatfoInl 

la ~UXSlRUCTIcN f%UEfWLS 

I 1 I5k-d 

12 k3rajd~e 

;LNIT;LNIT [RUE I Im , 
1 pY / 1 I I I 

I 4 I 1 I l I I l I 
l l I I 1 
I I , I I 
;~CI ; 1.9l7 ; 247 ; 473 4');) ; 

w f 0.&37 ; 414 1 22% 418 1 

13 ~EndtderStme 

14 iCww7r 

: 5 IReaJy tWe gnde 

; 6 imo2.5 kg HDP Dranqe 
I I IPW 
l I I I 1 1 
I I I I 1 I 

lb ;IAxuR 

i 7 ~Skiltd Laocur 

; 8 $hsk1LldMnr 
I 
I 

; ;ShToralK) l I I , 1 ;3957aL5; 

, 
i I SbTorat (AW) 
I 1 
ID ;T~AS ad Eqqrmxs @.l% 

I I I 
I I l ;136%9.33 ; 

I 
I 1 

I 
1 1 1369.69 ; 

l 

IE ~Tn-qwtanm 

i 1 la/ Tnxk (4 tm) :Km ;2Mm; 303; &x.al 
I , , i I I I , I I I I 
I , I I 1 I , I I 1 ; 272.31 

; 2 ;By Porters Clm, kg; 2 Ian) I 1 I I 1 I I- 
i ~Gnvenienr RarefialsGQX$ w I 2.691 6000; 161 54 

I i Inarwenimr nnreriats(303kg) Id I 1.85; 60.03; 110 77 
l 8 
1 ;?LAI Tord[ (E) I , I 

1 1 I ; 872.31 ; 

I 

; ;9&-Total (A+B+C+WE) I 
I I 

1 I ~139211 34 ; 

IF ~Cesig~, Qxrvisim I I I I I 
I I 1 I I 

; p3aheds31(2! I I 1 
I l 1 ; 1392-l 13 ; 

L 
I 
1 !Total I I I 

I l 1 ~153132.47 ; 

1 !Per LqntaCnsr (IhiqpcP. LX!&) 750.65 -7% 

1 wetts cost 

I 
l 

1 Schene Car (5 i.etts) 

157zrl 1 

I 
I 

765033; 

(frm Tde 45 for qpv.z11 ~~~11 s- aswpricn, Tdr 65 TOT qmriry 

e5rlnnte of Pladorm; Table Tl-72 for unr rares) 
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rd.Jta ‘53. CllGl L~.llnbm2 III I~Jllxt rq)dl 

Clor Wdlrr xq+ty d11 jdlitatlm ht rdtc 7) 

(1973 pnce) 

1 ;MSCRIPTICN OF ITE’IS IDept[t+m Ilabarr IPKlNT 
8 I , i(m) I 1 I l 1 
I 1 
i 1 ~h3vsrim incldq nq insratt~tim ; 1 I 4 I 
IllO-Sm 151 85; Y.; 22525 
I 2 ;s - 10 m I51 12 5 a 1 54; 5312 5 
1 3 110 - 15 m 

: 4~15-220 

1 !Av rareper me!icznar~m=Rs.~~Rs! I I 

l 
I 23 ; Y3 

; ns; 134 

I l 
I I 

; 74.5 ; 233 

163325; 13410 
I 1 
I I 

5xu; 

5377.5 ; 
I 
, 

197Q.5 ; 
l 
I 

i 2 IRlq tasriq (1 2.4) 1.2 m & (75 mnf I I 1 
I I 

1 I , I I I I 
I I , 1 

I 
I I- /rd ; 0.n ; 3.5; m 

; ;ckmlt IbqI 3511 2391 838.89 

I IRt4ar $9 ; 11.4; 2925; 334.23 
l , 
0 I 

1 , 
1 , 

I , 
I , 

1 IForM.3m 

I I 

1 , 
1 , 

1 , 
1 I 

I h I , I 
I I I l I 

l I 1 
l l I ; 13%.17 ; 

1 
I I : I : 

IRS.. 1 I 
I pB?l 051 ; 

I I I 
I I I f l 

I I I 1 l 
I , 1 1 1 

I I I I 1 
1 , I I I 

I 1 
l 6 

1 ;DESCRIPTICN OF ITEM~ 1 MT; WIT ;RATE 8 IM I 
I , I , 1 pTY 1 I I I I 

I 3 ~Slab Casnqs 1.7 m &, 0.6ïh ?-lckl ) I 1 l 
I 1 l 

l , I I I I , l , I I I 1 

I ~Skittd ldxr Id I 0.3 ; 85; 25.5 ] 
I ~lhs!=zilld L&a- $d 1 1.33 ; 45 ; 59 85 ; 
I ICmtinr #q ; 1.2' ; 89 1 289.19 ; 

l 
I IM ;nl3; 003?; 247 ; a3 254 ; 

I IPggregar- lfi 0.164 414 67 335 ; 

! IRebar lb I 27; 293; 78975; 
l , 
I , ; ;30086; 105925 ; 12524.4; 
I I 1 I I 6 6 
I 0 I , I I 1 

i 4 ~hstallarim 
I , , , 
; ~UxflnlhL 

I ;Pipe ctap 

I ISTtTplmJ k Rd 

; 110 nm dia. 

I I 
I I 
1 tir 

im. 
l 
l 

I kg 

I 
I 

I 
I 

I 
l 

l 
4 

A 
I 

l 
I 

l 
I 

I 
I 

lcm ; 

ml 
I 
I 

12% ; 

i iLdia Nwk III KM 

; ;aKi p1pei & firtlqs 
I I 1 , 

(fmn Table 45 for rypicat VeLl schare assupr~m; T&Le n-72 for u-nr rares) 

i- 

1 
1 



T&e 50 ht Estlrmrr of Tjp101 t-upA1 (cmtv~~d .) 

( l’m pr \Cd 

1 ;DESCRIPTI@d C!F ITENS ;Wtt- ;Lahr ;Pnm-r ; 
I I I I(m) i I I I 

I 1 I 
, l 
I I 
I 5 ~Platfofm 
I I l 1 
; ;Sk~lltd LAor 

; ~bskl11sl lator 

; ~LcllPm 

I I--d 

I IQilwr= 
I I 
I I 
I , 
8 1 
I , 
I I 
I , 
I l 

; ~Total 

1 1 
l I 
I I 
0 I 

61 72.25 ; 

45 ; 173 55 ; 

25’1 ’ 

247 ; 

‘h 1 

61 75 ; 
414 ; xl7 I I 

I I 
la33 ; 1476 55 I I 

I 1 
l 
I 

p3.141 I I 
I I I l I ’ I I 
l 1 I I l l I 

# , 
l I 

ID ;Tmls a-d Erpnpnrs 3.15% I I I I 1 I ; 1214.27 1 
I I I I 
;E [Trxqrrar~rn 1 I I I I 

I 8 l I l 
i 1 i6y Truck (2 6tm) IM ; 2.m.m ; ?a3 
l 1 I 1 1 l l I I I 

1 
I I 

I I 4 1 I 1 
[ 2 ;Ety brwrs CZta, kg; 2 km) I l I I I I 
i ~Cawmimr rmterialsBIK@ ;rld 1 962; 6o.m 

i ~Lncmenimr rrateriats(la3kg) ;nd ; 077; a.00 

w0.m; 
I I 

6303; 

; ;SUI Tord1 (E) 1 I 0 I 1 I ; m333(39 
I I I 6 
1 ;S&i-Toral (A+B+C+D+E) I l I 

I I I ; 8faa.49 ; 

1 I 

IF ~Desq~, Sqervwm I I I I I 
I I I I I 

; pz3m-k&m I I I I I I ; 16%9.70 ; 
0 1 , I 
; ;Tout 1 I I I I I ~101218.18 ; 

I I 

, (PreselK PcplM) ; 1 I I l 
I I I I 
; IPer *ltacnsr(klglPql 204) ; 1 1 4s6.17 ; -Mo ; 
I I 
; kils ri2st 1oxa,; 

l 

1 schemtr cost (5 WAls) 

(fmn Table45 for ryp~caluell sctwre assqxim, Table 7l-R fwmmr rares) 
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T&le 52. Lnmxed C+~al cour bnddx.ns of Typical Sd-ews 

(for !Atm Sqply ad S;mrarlm Cosc Table T) (1593 prrcc) 

~Bxerials ITmls iTrms+ ISkiLLed i-1 ~IhshLLd~Pcrwrin~Des up /Total I 
I 

1 I 
I 18 WP. I IlAxur ~fWerials~Ldxur 1 ;lzuheds;tûst , 

I l 

Typ’cal Gravlry Schr 

, # 
;164m2.15 ;m16.68 ;2axaJ ;5t3otl97 ;Lm 74 ~55-375 23 ~OmJ cil ;%i1ti 23 ;3Gss 31 If&. 

l I 
; 47.241 2 35%; 0 69%; 1.677:; 13 q 15 i3ï-A; 1 CH.1 lb OC" ., 1m (XT:;-: 

; s0.cl.K~ ; 2.m:; ; Jl w:; 1 1; iu.; ILU CU.;-. 

Typ~cal Sixltw T&e !Jet1 
I # 
I I 
; ïm9a~suu+~ CD ; 819 55 ; 14w3 ; 1443,s pm.386 12629 077 p651.657 ;RS 

1 5oq 5.9ïy 2 Il%[ 5 24' -1 9.19%; 9 5x4; 0.647' ., 16.67%~ im a& 

; 58.W~ 
I 
l ; 6tlX; ; 19aq ; 17ax; im.mqx 

Typlcal L&p Tth~Al 

l 
; 3785 59 ;Y.769 6 ; 6’3 ; 85 1 Y23 ; 72c ~272.337 ~XV2l î3 1757676 R ;Rs 

I i 
; 26.49%; th%E!; 0.m; 0 Lx%; 0.74%: 0.47q 0.w; 9.1q im agi! 

i 09.q l ; 0.33; ; 1.55; j 9.m; 103 mi;% 

Typ~cal C+e11 
I 0 
I 1 
pm28291 ;12l4.26 ; 1540 17655.35 1 356.9 116910.59 Iii3 076 ~16869 69 ~101218.18 ;Rs 

I , 55 35%; 1 ZY' -, 154%; . 756%; 0 35%; 16.ïl;:~ 0 62" -1 16.67q im.axfx 

1 5aaq I I ; 8.CXX; ; 17.w.; ; 17 w.; im.mq 

; 39aq 3.6%; ., 1 .SY’ 3 77q 23 8%; 6.E%; 4 29%; 16 67tL; 

; 45.q 0 I 1 4aïq 1 -Ylu; ] 17021; im mc;x 

kkr~ved tmn mst tinnares Tdde 47-52) 
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T&Lc 53 L~III~ILL~ Cosr of '.+wml II~I.~ 
(rw b.k.1 ut IIIWLC 0r rnJlti1 g1‘dv7cy L~UI~ I~JLc 6;‘) 

(1593 price) 

; ;DESCRIPTICN OF ITEMS ;INIT;WIT [RATE Im I 
I 1 , ; ;tlIY ;Nli, ; Nli 1 I 

;-.------ __---__-_.-_- .--- - - --_.. , 

IA ;cms~~ucm .wCmu 1 I I I 
I , I 8 I 

; 1 ;cmt ;th+; 12 47 ; 39 03 ; Ls231 57 ; 

;2;%-d ld I 2.14 ; 1liU 13 ; zjoo.14 ; 

' 3 ~srcre I ;rr3 ; 508; 235.m ; 1193.35 ; 

; 4 ~Grave1 ld I 1.2: ; '>?7 m ; 1209 1Y ; 

; 5 ;rcnl ;Id ; 0 ,i ; xol.23 ; 1350.52 ; 

0 

I ;Sh Total (A) 
l l 
$3 ;lJum 

1 1 ;Skllld 

; 2 ~lhskllld 
I 
I 
; ;Sd Total 03) 

; 9311.76 ; 

1 l I I r I , I 1 r 

w I a.39 ; 80 m ; 671.52 1 

;rrd ; 33.63 j 45-m ; 1514.88 1 

; m540; 

I 

;c ~~Il-rIN;S 

; 1 #DP G-d- 1 IR" 

; 2 ;tfoP Sxrainw 1 1R" 

; 3 [HOP Tee 1 1/2" 

; 4 IFLDP Rtdcer Il/? 

; 5 ~HoPp1peh3ml 

; 0 ;Flxqe set/Brass L~~UI 

1 7 iG.1. PIPI: 1 1.Q" 

; a IG.1. LhlUI 1 1/2" 

i 9 IG.1. Ni@e 1 1/2” 

110 IGate valve 1 1/2" 

111 IG.1 Tee 1 I/F 

II2 iG.1. Eltai 1 l/Z”’ 
I I 
1 ;Sd Toral (0 

I I 
t 

l l 
r 1 l l 

;pc 1 2.m ; 27.83 ; 55.m ; 

Ipc 1 2.00; 45Q.m ; m.03 1 
l I ,p~, 1.00; 50.71; x1.71; 

;Pc I 3.00 ) 16.N : 43 87 ; 

b I 5-m ; 85.10 1 4a.Y) ; 

Ipc ; 3.m; 32.03 ; m5.m ; 

Im 1 i0.m 1 155.6i> 1 1850.00 ; 

Jpc I 3.m ; 12l.n ; 363.59 ; 

Ipc I 3.00 ; u.27 ; 132.al 1 

!Pc ; 300; wu); 2587x1; 

;Pc ; 2.m; M.39 ; w.78 ; 

Ipc i 2.m ; 62.37 ; 124.74 ) 
I I 

; 761689; 

- 

, 

I ;rnw ) 19llS.a5 ; 

(derwd fmn Td~lc 60 for qmtirles TdAe il-72 for mit mes) 
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Table Y Cost Esnmcr of Valve Ow&x 

(ter Car mcmsc ot rypp~cdl cp.rd~ry dm TAC L7) 

m93 pnce) 

; ;DESCRIPTICN OF IlEMS 
I 1 I 
1 1 

$NIT;WIT ;RATE I- I 
1 $llY ;Ni?5 pas 0 I 

I I 
;A ~CrXXWTICN MATERLALS I 4 I 0 I I I l 
;1;cmt +p; 450; 2390; 1075.50 

; 2 ;ssti lfi t 0 !h ; 11n.w ; lKn.3 

; 3 ;sccne ld I 1.79 ; 235.m ; 422.44 
; L ~Grave1 lfi t 017; ç97m; 169 49 ; 
I - -- I -I 
; ;Lb Toral (A) ; 267363; 

I 1 
;e ;iAK.N I I I r l I I 
; 1 ~SklllKi ;ti ; 2.64 i 85 m i 22440; 

; 2 ~Lhsklllrd Id I 9 19 ; 45 m ; 413.55 I 

I I 

; 1% Tord (8) ; 63793; 

1 I 
;c ~FIl-rIm I 1 I I I I I I I I 
; 1 ;G 1. KL'P flay YC 1 1R" IF I 203; zazffl; 6~406; 

i 2 iG.1 NiFple 1 1/2" ;pc ; 2 m ! 44.27 ; is3.k~ ; 

; 3 IG.1. Valve 1 1/2” IF : 1.m; w40; &s.ul ; 
I l I , 
; ;WI Toral (C) 1 1555.0) 1 

I 

1 ;TOTAL (NM 

(cknvd fmn Tiblc 61 for cpmc~ty scvmw, TA& il-72 TOT tm~ rares) 
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T,&c 55 ht E:.tlwltc of Inri~rn~~tim/UPT/Dlsirl~r~rn Ch&er 

CullaLr~n -r 

(for Car esrwareuf rypi<c~Lgravity shses Tzble47) 

wz pncd 

; ;DESCRIPTICN o[; ITEM~ JWT;lNIT ;RATE ~lwwT 1 
I , 
8 , 1 plIY ;w. ;NK. 1 
8 I 1 I 
IA ;CRiSWCTICN MATERIALS 6 , , 1 I I l I 4 l 
; 1 ;cant ;lHJs; 9 ri9 ; ti> cl ' XL5 il 1 

i 2 ~Reinfor-r bar ~~. ; 0.48 ; 23 25 ; 1404 ; 

; 3 #Ildlrq WI-2 ;Kg.; 280; -0oJ; la Yl ; 

; 4 ;s.al ;m3 ; oso~1I~uw~ 103o.sJ; 

; 5 ~sKxw ;m3; 7m;235m; 422.44 ; 

I 6 ;Grave1 ld I 0.17 1 597 m ; 16949 ; 
1 I 
I l 
; ;AI Total (A) 1 4076.M 1 
I I 
I 1 

le I- 
; 1 ~SklLLd 

; 2 $hsk111ed 
l 
I 
; ;u rotai (13) 
1 
I 

, l , , I , l I I 

Id I 5 51 ; 45 m ; 24795; 

;rrd ; ia.ii ; a5 03 1 1539.35 ; 
I 1 

; lz?73l~ 
, 
I 

;c ~FITrrNîs 

; 1 ;G I.Elbcu 1" 

; 2 IG.1. Pipe 1" 

13 ;Bfaslh1al 

; 4 1Ef-d ca 

; 5 )t!DP Pipe 

16 IHDP Rrairw 

1 7 IG.1. Ter 

; 8 ;FLca M~W/ Globe valve 

; 9 ;G 1 Nqqle 

110 IG.1. Lhlm 

I I 
I , 

:Pc I 3.LL 4 

Im I 6.03 I 

;PC ; I 4m, 

!Pc I i.m ; 

Irn 1 500; 

Ipc I i.m ; 

;PC i 2w 

IF 1 2.m ; 
1 , ,PC , 4.m i 

;Pc I 200; 

2n.n ; 

IB 50 ; 

162.80 1 

14 43 ; 

a5 10 ; 

7m.m ; 

xl.70 ; 

4903 ; 

2783; 

65.45 ; 

l 

86.13 1 

741 m ; 

651 20 ; 

144); 

425.50 ; 

1rn m ; 

alaI; 

40303; 

1ll.Y ; 

lxlço / 

I 
, I 

; ;TOTAL (NF%) ; 9lc6.33 ; 

ckr~vd fm TQk 62 tor q.kmcity cin-nxe, Table R-72 for cnir rara) 
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T&Lo 56 bsc ELtirnxe of FIHIC Stad Post 

(for CC&C r,rlInlcc ot rypld grJv1ty d-Hllz r.bte 47) 

m93 pnce) 

; IDEscRIPTI~N of ITMs ;lNIT;LNIT IFME IM I 
I I , 1 ;al-f ;NI& 1* I I 

I I I I 

IA ; CUrSTWClIQi MTERWS I , I I I I 

4 
l I I 

; 1 ;cmr: 5.67 ; ~9 m : 1355.13 ; 

;z;za-d InJ I i.a;ii70m; 15k10; 

] 3 ;stax Ifi I 202; 2hcKI; 

; 4 ;Grave1 Ifi I 0391 93700; 

I 

i ~S&I Total (A) 

l 

(8 ;La 

; 1 ;wUr Sk~lld 

; 2 ;L&xx lh>klllal 
I 1 
; [Sib Total (B) 

;C ;FIlllffib 

I 1 IHDPE plpd 03 1111 

; 2 IG.1 pipe 1/2" 

1 3 IG 1. Etoar 1/2” 

; 4 iG.1. Sxker 1/2” 

; 5 +ss Tq 1/2" 

i 6 120nmBrass Lhlm 

1 7 ;G 1 Nl~plr 1/2" 

; 8 12 1/2" G 1 PI~ 

1 9 ;GLcb valve 1/2" 

r I I I l 
r , I I 1 

im ; 50; n 53 ; 3, #fi 1 1 
irn ; 400; 6503; 2mm; 

;Pc I 2.m j II.88 ; 23 76 ; 
IF I 1.03; 97~: 9~; 

IF I im; w3.m 1 158 m ; 

;Pc I im; 59.40 1 59 UJ 1 

:Pc I i.m ; 11 94 ; 11 94 ; 

irn ; 103; 33350; 330.50 ; 

!Pc I 1.m; 6000; am; 
l I 
I 1 

; ;sb Toral (‘3 ; 13Ll.23~ 
l I 
: ]TOTAL ; rn.'T 1 

kler~vd trm T&ir 63 tor viry tzximre, T&Lr n-72 tor mit rare;) 
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T;tltc V. CO~L C;cvmtc of I'I~w Ir,x 

ICL 1‘lyIrLj .d ,cJ”,‘“, 

(for mst esnmxe of typical grawry sd-me T&e 47) 

(1593 pnce) 

1 ;DESCRIPTXXi OF IlENS 
I l I 1 
t l 
;A ~CDUfiUCTICNIZA~RLALS 

; 1 140 mn 8 HDPE p~,>es 

1 2 132 ml & t!DPE Pli” 

; 3 ;km 
I I 
; ;kb Total (A) 

1,WITJUdIT :RATE Im I 
1 i0l-Y I I I I I 1 

I t I I I I 1 I I I 

Im p5orn~ 35m;ï77Wrn; 

Im 1 512 50 ; na ; 11557.s3 ; 

;1c ; 1.03 1 975; 375; 
I I 

;85357s; 

, 

;e ;Lxm 

I 1 !I&x Skllld 

; 2 ;L&r Lnskllleu 
I I 
; ;Sh Towl (A) 

1 

1 , I I I 
l 1 I I I 

Id I 3.75 ; 85 m ; 31875; 

;lrd ;%625; 45 m ; 4M31.a ; 
, .- I 

; 433so.co ; 

;C ;F~tnrgs 21 15% ot p,p 035~ I I I 
l I I ~12K13.a 1 

I 1 
# I 
; ;Total ;1392l1 27 ; 

(c!envt?d fm Table 6L for w~“nry esnmte, T&e il-72 mr ~IK rares) 
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T&e 58: Cost Estirnwc of Reserwir T~wk 

(tw W-L c=~ 1flw2 or tn>ld ,JI.~VILY ;~KW ulk 4;) 

(1593 pric.3 

; ;DEsuuPTI~Y 0F uns Jlhir~Cbmtiry Itare ;bmmx ; 
1 I I I I I I , I pRs ;NRs 1 
I 
1 I-I 
;A ~c[IvsTRJCTIoV HATERIALS 0 I I 1 I 

I l I I I 
; 1 Icemnr ;b+: 4845 ; a900 I 115i355 ; 

~2~Rabar tb I 48.20 1 29 ï5 ; ILD> ai ; 

; 5 ~Ellf-dlrq Ulre Ikg ; 4x2 ; 35.00 1 173 52 ; 

'1 7 ;Potyrthar bbec ?oon Im 1 6~21 u)m; x333; 
I l 
1 ~WI Tara1 (A) ; 13431.R ; 

: 
/El ~LcnLtmRLALS 1 I I I I 

1 I I 1 I 
1 2 ;stams InJ I 13 43 ; 3ES.a) ; 5173.24 ; 

~3~PqgreqteS-25mn InJ t i77yarn; 217710; 

;4;s?d lfi I 5.32 ;162a m ; 8550.96 ; 
1 
1 
i ~S&I Total (A) ; lKJl1.3 f 
\ 
l 
;c ;L&a7 l I I I , 

I l I I l 
I 1 IUxr Skilld w I 26.m 1 g5 m ; m0.m ; 

; 2 ;unr lk-dlLld Id I 75.03; 45q mm; 

I 
1 ;S&I Total (B) 1 5585.m; 
l I 
;Cl ~FITrINîS I I 

I I 

1 1 [G-I. Strav-er 1 1/2" IF I 1.00 

; 2 IG.1. ELtw 1 IR" !Pc 1 8.m 

i 3 iG.1 NiFple 1 IL?' IF I 60) 

/ 5 iG.1. Eqal Ttx 1 2,7" IF 1 203 

i 7 IG.1. Lhlm 1 lj2" IF I 3.aI 

; a ~Fla-Qz set 1 1/2" I IF I 3.m 

; 9 IG.1. Ed Cap 1 1/2" IF ; ,2.m 

113 IG.1. Plpr 1 1/2" Im I i0.m 

115 IGxe Valve 1 1/2" IF I 3.00 

116 ;HOPE Pipe &III (Dra~qe) Im I 10 m 
I 
I 
1 ;SUI ÏOCJL CC) 

l 
I 

im m ; 1m.m 

62.37 ; 4X% 

44.27 ; 265.62 

G! 39 ; 164 78 

VI.33 ) 353.99 

3ce.q 906a; 

27s; 55.66 ; 

185.66 ; 18% 00 ; 

862.40 f 2557.20; 

85.10 ; 851 m ; 

-1 -I 
1 IL4 SO ; 

I 
I 

1 ;TOTAL ; 42677.92 ; 

k!erwtd tmn T&e 05 tor qcnnry e;Ilnwe; Tdde 7l--72 tor mm1 r?ded 
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rat SP. cmt E,tlnotc of Yg,rlnj Pmrntlm InrC*c 

(klr CUII ebLlnk3Le ut typIU1 L+mq p-aL3xlul T&AC: 51) 

(1593 pnce) 

; ;DESCRIPTI~F~ 0F ITw 
I 
I I 
A 
, 

:A ;CfNSTRUCTIQ( fWV\TERIALS 

; 1 ;cmt 

12;Sa-d 

; 3 ~stcn? 
] 4 :Grave1 
I 1 
; ;ti Toral (A) 

$NIT;UiIT ( ..I-c I- I 
1 JQIY :NR5. ;NR5 I 

l 
I 
I 

I , l 1 I 
I I , I 

;~~zJs; 9.~ 1 .z9m ( m.44 f 

w I i.zs~iinrn~ 14sds; 

;rr3 ; 24z; z6rn; VI.12 ; 

In.5 1 023; 977.03 1 zY31 1 

; LYel52; 

I 

;a 1Lm.x 

; 1 ;Skllled 

; 2 ;b-sk~lled 
, 
l 
I I5.h Total (8) 
, 
I 

;c ~FIl-lmS 
; 1 it+DP Gdc+ 1 1/2" 

I2 II-BP SrrairerllR" 

: 4 ]hDP Ieu~wr 1 l/Z" 

; 5 IHDP pipe 6? ml 

I 6 IFlqe s.er/Erss Lhlm 

; 7 JG 1. p'pr 1 1/2" 

i 8 :G 1. bvrn 1 1/2" 

I 9 IG 1. Ni@e 1 IL? 

110 $ace valve 1 IL?" 

111 ;G 1. Te 1 1/2" 

il2 ;G 1. Eb 1 1/2” 
I 
I 

1 ;F&I Total (0 
I 
I 

; ;TOTAL 

I , 1 I I 
l l I I l 

w I 519; mm; 415.xl ) 

Id I 14 19 1 45 m ; a38.55 / 

; 1053.75) 

I l l , 1 1 I I 1 1 

;Pc I 1.m ] 27.m ; 27.82 ; 

;Pc I i.m ; 4so.m ; 4so.m ! 

IF I 1.a ; 16 29 ; 16.29 ; 

Im I 5.m ; m.10 I 425.50 ; 

IF ; im; 32.03 ; 3X2.03 ; 

IF I 2.al I 1mt6; 3ï732; 

IF / l.m 1 121 33 ; El.33 ; 

I ,pc i 2.m 1 4427; 88.54 1 

;pc ; 1.00 ; t?îi?a; &?u3; 

IF I i.m ; E2.39 ; a.39 ; 

1 ,pc , , 1w; a37 ; 62.37 1 
I 
I 

; m97; 

1 ac5.24 ; 

(frun Table 65 for +mnty estivaux d T&le ï7-ï?? for u?lt tares) - 
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Tùble 60 tirlty Esnrroce for S(x-wq tntake 
(fur CoiC u.itIIIutc uf +f Il-J InLAc I.bLç >3) 

I Canenr9-d Sra-dravel bkxd S~I llcdhskl lld I I I 
;S.N Cescriptim Qamt@l&gs h3) (rd) h3) (rd) L&or L&or Rararks I I 
I I I 1 
i 1 Sire CLa-ea7ce l l 
I2 Lrrhork in EKcavarim 4.64 m3 7% I 1 
; 3 Back fllllrq 2.M m3 0.03 I I 
; 4 Dl-y srm lallng Ulrh w 0.23 m3 oKlo31 0.3 0.w 0 I 
; 5D~S~CXYkUl~ 085d 0.94 Ot5 1 TU alnJ1q u1re 0 17 fg l I 
1 6 Stme t?azury In Cl:41 C/?i Ei3rrar 0.97 Il6 3.08 0.44 1.07 146 4.07 

I 7 Srcm tkbmry m (1 6) C/S brcar 2.52 m3 5 34 1 13 2 77 3 ï-8 10 ?.Y 

i 8 Cmnc Cmcrrrr (1 2 4) in RCC 0.46m3 2% 0.3 0 39 009 3z 

; 9 PCC (1 3.6) 0.25 Il3 1.10 0.12 0.22 025 125 

110 Stael Ibrk in RCC 17 05 kg 0 14 0.20 

111 Cenwrirq 8 tiwnm, b-k for RCC 5%m? on 0.95 1 39 
112 Grave1 Packiq OtiJom3 0.65 1.a) I 

I 
115 &.l mn Cirarlar Meral Wrulr tovrr 1 CII m I 

l 4 

I 
I Total 12.4 214509 1.270~ 8.40 3306 I I 

(denvrd fmn drLHinJ MI 1 WIWX M & TEble 70 for mnwJ 

Ïaoic! 01. MIlKy Eslwre for Valve U-Enœr 

(for oxt esumte of valve chwizer Table 55) 

I 
I 

1S.N Descripnm 

CemenrSad Sccrdravel !Axd Ski 1 ldhsk~ 1 LaJ 

Qar1q4h1usgs (Ils (Ils) (nu) (1161 Unr Limr 

I I 
RdTbrKs I I 

I 

f 1 Eantmrk in Excavana l%m3 123 I I 

; 2 Dry S~OU sO11rq Nth W 0 16 m3 0 11 0.17 0.16 II j, illrdlry u1m 0 10 Lg I 

i 3 Srme t4sm-y in (1.6) C/S brrar 1.40 id 3 22 0.67 1 62 210 5s 1 1 

1 4 Cmmr Cmcrece Cl:2 4) in RCC oalm3 1.23 oc23 0.17 0.3 1 u) I / 
i 5 Steel Uwk in RCC _ 10.65 kg 0.05 0 12 I I 

1 I 

I h Torst 4.50 0.E 1.79 0 17 0 m 2 5.4 ? !? C!m; 

(&nvLdtrundrwrq W 3 b-w 28& TdrïQtor mrd 
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T&e cr7 Ilulllly I:,tllFJle f<# Collm-tI 4, Il.nlw-, nrnlk VI?, VI-I' ~I~lIiW. n,<tr&i< Icll I-l\nily- 

(for k-c dirmcc or inccrn+~lGn, WI, d~>cr~lunoi, wlltir~m ~I&I- T&Lc su.) 

I 
, 
;S.N 
I l 

Drscnpcicn 
Cmmtssd StaxG-âvel '&A Sk~ttedhsk~LL& 

Qm~lryChltaqs Ml) bn3) h3) (d) Lacor L&x- 

I I 
Rmrks I 1 

I l 
1 1 SiW CLcw-ruKr L.S 

; 2 b-th..ork In tixwv~cwn (hsd rail) 3.3 n-3 

; 3 Dly Ste zut1l-q Ulch sad 0.55 d 0.39 0.67 0.55 

I 4 SKne f4bm-y In Cl:41 C/S h3x-t.v 1 53 m3 5 79 0 79 2.12 2s 
i S Cmnt Cmcrrk (1 2 4) In PCC OAld I 20 0 01 0 li 0.X 

I 6 Caux Gncrere (1.2-4) m RCC 0.37 m3 2.361 0 16 0.31 0.55 

I ? Sutel Wrk m RCC 28 kg 0.7'4 
; 8 Fom.ork roi- 1.Y3 m? 0.2; 

; 9 125 mn d-nck 114 cemm plasrer 4.50 ri! 0 49 0 c7 O& 

4 
! 

2 m 3.l Linnu ikJ ) UL ; 

1.94 23. Ehrrd~q ulre (kg) 0.2l ; 
8.10 M h!IPE P1pz Ccnll) 0 3 ; 
0 33 t 

7 I , 
0x l 

.!A3 I I 
0.855 I I 

1 I 
I I 

I 
, 

Total 9.89 _.A 0.48Om 552 2332 1 
1 

kkrived fmndrmq ti. 4Arru<aS& Table70 fcrmnsnxns) 

Tate 63. Qmtiry Esnmte for titic Zsxci pûst 

tror oxc rstmxe of @IC su-d /xtsr T&e %) 

, I 
, CemntSs-d StmeGraveL wmd Sk~lLedhsklLted I 
1S.N Descnptim ^,,Llcyhlr~ (3) hü) h3) (m3) L&m Mm Rmrks , 

1 
I 1 

l 
i 1 Site Clearmm I l 
12 Eamhcrk II-I Ercamrlm 1.58 rn3 2 SI 

; 3 Dry Stüx Sohq uith sad OF2d 0 57 0.83 os! 297 

i 4 Srar pbscnty In (l-6) C/S b-w 1.5 m3 2.18 0.18 1 13 1.54 4.32 

; 5 PCC (1.2.4) OGm3 294OM 0 39 0.46 2.45 

i 6 cartnr Ptascer 20 mn thlck (1 4) 5 16 m3 0.55 0.07 0.98 0 CM 

i 7 Cmmt Poinrlrg (1.3) rd 1 

[ a FotmCfk for Ferra-cemnr rd I 
I 

; 9 Irrattt1al of pipe ad flrclrgs In3 
1 
1 

I I 
1 I 

0 Tout 567 1322œ 039 3.al 13.13 1 I 
I 

(denved frundrzmq Eio. 5 knoi z8& TaDLe70 for rurm) 
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Table 64. -tiry Esnmxe for Pipe Laylq a-d Jou-urg 

ch cm ~CI~~~L’ 0t pp tim I~L ~~IWJ d jO101q rdh 53 

I I 
I Canent5a-d Ssa-airavel Wxd SkitL&sklLLed I 
[S.N Cbcnpcim amnq4h1rBags hm hI?i) h31 (ml9 IAmr IAnr Rawk5 I 4 
I I I l 
11 E/U exuvarlm 1nP1p2 Linz rnrnd 7mm I I 
i 2 Retillug In TrtwA Mxk 5wmm3 23m I 

I 
i 3 Pipe lïrjlq sd Joinirg mmm 3.75 11 zs 1 I 
I I 
I 
I I Toca 375 9x>& , 

I 

(fmn T&e 70 tor brrr>, Tdle U br ~lwt gravi~y ;drnc ax.u~~xwn) 

TabLe65:Qxnrlryesnwteof resenar 

(for oxi ~SCIIM~L: of resemwr Table 5.8) 

l 
l 
;S N. Cescnptlm 

Cawrn Sd Stae GrawL cicud Skllld Wk1Llc-z I 
I 

QmnryLhir: E@s Cm3 (1-6) h3) h3) L&x Limr Rararks I I 

I 

1 1 Sire Cteareace 

i 2 Eardwrk in Excavarlm 

1 3 Dry Stase bllq Ulrh b-d 

i 4 %au Pasnry In (1.0) C/S IW-tar 

( 5 Carart Gncrete (1.2 4) In RCC 

; 6 PCC (1.3 0) 

i 7 Steet Work in RCC 

i 8 Cmr Plaxer 22 mn rhlck (1 3) 

; 9cmm~Rmlq(11) 

4.63 m3 

2.59 d 

9.Q m3 

0.94 m3 

1.14 d 

L8.20 kg 

.a% In.3 

a94m3 

1 I 

I 
1 Towt 48 45 5 32 13.u 1.7 2oo.J 75-m I I 

(denvtxl fmndrwiq TX) 6~n-c~ 223;& TableXlfor tbms) 

‘7 3 



Tabtr66. QHICI~~ Gtlr~e for Sprlq Cardwnr tor ~pnrrg Pmrectlm 

(for asc es1 lnnw of Spnq prorecnm icharr: 51) 

l 
l 
1S.N 

! 

c&3l1L-.: LturGraveL Ilmi !îkiLL&hsk~L ld 

Qmt1q4h1I&cp Ln3) WJ) cm31 (rd) tïbr Labor 

/ , 
Rtnarks I 

i 

; 1 E/U excztvxlm 16Srr3 1.32 I 
: 2 PCC (7.2.4) 0 27 rd 1.3 0.12 0.27 1 35 I 

i 3RR nwnuy(14) 2x1113 6&100.%2Q 2.d 9 2L I I 
I 4 12.5 mn cararr ptasrer (1 4) i2.m rr2 I 30 0.15 2?a 223 

- , 
, , 
9 1 Tors L 9 2 1.21 2.42 0.m 0 03 S 15 14 19 I l m 

kkrivd frcmdralrcj tb 7 (AI-M 28) , Table 70 Ter rarn~) - 

T&le 67 c2tnny Esvrrere of Stdpq ShaLlw Thlt brdule 

(for cnst I~,II~FIW of r,plcal ballui r&uelt Tcblr 48) 

i Skillad br OIs/day) Ecj 1 
l 

1 Lnskitla umr LWAy) 45 I 
I 

I l 
1 1 
i kcnprlm DqL~i,crl I&X ~k~ttdhhttdmt~ adloCaL tbtr 1 
1 l 
I Cm) Rs. Rs PLwtxl- 1 
I 
I I 

I 0-Xlm 20 i.m 7 M 85.m 315 m 2 55 402.55 îu 13 1 

i M-30m 10 075 5.25 63 75 2325 1 91 301 91 30 . 19 ' I 
;Xl-4Om 10 i.m 7 m 85 03 315.~0 2.55 .L 55 43 26 1 
I 1 
I I 

f SUI-Ton1 40 2.751925ZS3.75 SC625 701 110701 27.03 ; 
8 4 
I , 
~43-Y)m 10 1 5010 50 127 50 472 50 383 603.3 60x3; 

i 50-&lm 10 2.aJ14.cJI1nlm 633 M 5 10 905 10 CD.51 ; 
l I I I 
i Torat m 6.25 43.75 531.2s 1953.75 15 % ms.94 41 93 1 

i Pcr m SLdyq Fiatr for &Cl m &pth MIS. 27 6 

(fmn Tale70 for I-CNTK) 

74 



T&e to- Qmr1y i3tlinxc~ OI Plclrloml tor tLlxw11 

Clor ca.1 c;l,",,,C OI Khwcll 1JJlL f&GI) 

i 5 N kcnptlm of bnty lh1T 9-d nggr-qte Stcne an371 140 w RemymxnDPR)mn V1lizcj.z %llLro LJwaLL~ 
l I Lmk m3 In3 ti * ; HS Ewr gnd 2.5 kg/d !Lur Lcnr Lcc3r 
1 

I 1 E/U excavatim 
l I ln Lol&r ml.& 
, 1 Sol1 

; 2 !xz-c fllll~ 
I I 
; 3 kutckr Solllrg 

I 

; 4Lhyst<rp 

: krafy 1:o 
1 I 
i 5 P C.C b&rk 

1 (1:2:4) 

! 
1 6PrebstSLab 

I (I-2.4) 
I i 

I 77î:mnrhlcr. 
, 
I Plastrr cl:41 
I 
I 
1 8CnmK 

I fulnllrg (I:l) 

: 

1.03l-d - - - - : - 

0.352lrz 0% - - - ; 

: - G2s 

1 xc d 0.85 - 1.377 - ; 

I -- 1 .\l' 

03375d 0.15 - 0.5-l on: 

t - 05% 

3 lb 

I< .'l 

1 -2 

0.803 d 0.35 0 687 - 5 17; 
I - 

11.&9 In? 0.16 - - 1.27; 
l - 2 Ii1 I 

11.269 P 1.1%; 

: - 1 ;26 

2 IL1 

l."& 

!9Dranq!&rk (H.DP)m - - - - 1 
, I I - 3 - 

1 10 Re&y n&e Grid m-- - _I 
I 1 I - 1 - 

I mal 1.91 0.687 1.742 8.a’ , 
1 3 - 6.073 10 124 

(hnved frundrarlrg b 8 @n-en 28) &Table70 for ronns) 
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T&le 69 oxt est11~w or h-,ltatlm i.atntw 
A-P---_- --- --.-_- -- .____ -- ._ _ 

[katrlnr qX0 Pm Led Cmt In I%l Prlw N.h 
1 1 
1 
I ~1Zat~naL~~Tr~rwtim~SkiLlaJ~Lhsk~Lled~Toral i Cnst in i 
, I 1 
l I l IL4x-x) L&x) 1 1593 ; 
I i I l l 1 1 I 1 1 1 1 ; Puce ; 
I 
8 

;oKhmry Plt Ulrh I 

Ihuxh flwr l I 
1 I 1 \ 
IPlt Larrn-e ~7th I 

;uncretr St& I I 
1 , 
I I 
IPir Latrine uirh : 

;ancwce SlLdl s p.r ; 
, I 
I I 
~kllrtared Inplwed f 

~lzrifx uirh cmcrrr~ 

;Std tt%JPE PlpI: for ; 

+l~lLaml) l 
I 

: 
! 
, 

;Tw-Plt (Dlrecr PI~)[ 

:Peur FUI Latrifw 1 

;(a -t-de rl~, f 

II pm sliD, 1 piain 1 

;slh) l 
l 

l I 
l 1 
~TbuPit Peur F1uzi-1 i 

ILavire (brick riq)! 

II pbl, 2 phn slab 1 

Ibnck ox&cts ( 

I : 

l l l 
I I , 

12; 349; rw 15 1 
4 I I 1 l 
I I 1 I I I 

9; 197 ; 0378; 
, , I l l 
I I I 1 I , 

59; 2?7 ; 332.al; 
I I I i I I 
1 l , / I I 
I I I 
, I 1 , 1 I 

9; 373; 48051 1 
: 1 l I , 
1 I 1 I I I 
I I l 
1 1 I 
I 1 l 1 I I 
1 1 I 
I I I 

26; 867~1,11689) 
I I l 1 1 l 
I I 1 I I l 
1 1 * l 1 1 
I , l 
l 

82; n91; 
, 

7926 23 1 
I 1 
I : 1 

kurcr: Eaxd m uxer Aid E~~IITWZ 

~?iqxrstructures CcuK In I%?l Pnces N.R5. l 

I I I l 

I ~~ttrrials~Tr~ratirn~~k~I~èd~~kiLlad~TotaL i CCC: in 1 
1 , 1 I I I /L&nrI Labof- / ; 1593 ; 
I I I I I 1 
b I I I I ; Pnce ; 
I l I 1 
;BrlcL faamry I M1 La); 2665; 192 ; 35ip ; 4,614.42 ; 

;!ïtme f%scmry ; 324~ SI; 265; 192 : 3365 ; 4.33i.B 1 

;klicn SCNCKU-e ; 31n ) ; otq la? ! "1 1 ; 5,rm 15 ) 

+ltm SrNCîllR 1 =Jbl xl ; 'xl ; 12 1 U? 1 k-5 & 1 
I I I l 1 l I l 
l / I I I I I I 
l 1 6 4 0 I t I 
I I I I I l I l 

5zm-e. M m ~!&I~I- Aid E~nn~re 



TAle 70 tbm for q.uxrry/u.r c,tlnunnj 

I I I I I 1 I I pmrlirl Irpx 
l I 
I l phsklll ~skllled ; I l 
pan5 axk & ICell 1 mt 1 Labeur 1 Labeur I C0wnr I h-d ~Aggrqxe;st~e~ Eh& ! Orhfr f+3tcriak l I 
I Dexripcim I I ~llwKLry~~~b~~lrl3 ; ri-d ;Cd; b& ~Macrlmt~ unir ; Qrj. ] 
I I I- ‘-1 -i -1 -I -I-I- I- l- i-1 I 
~Ea-th.ork stcavac~m 0 l I I l I I l l l 1 l I I I I I I I I I I l 4 
1 I r l 1 I I I I i , I l I t 1 I l I 1 I I I I l 
;satt sol1 1 m3 ; o.;m; , 1 I I I I I , I 

I 1 I l I 1 , 1 , 
~Hard cal1 (grave1 mixd) ; d ; 0.m; 1 I I 1 l 1 I l I 

l 1 l 1 I I 1 
; SOTT kck 1 ni3 ; 1.4m; I I 1 I I l I I / 

l I I I I I I , I 
~HafdRcck \ ; m3 1 safI; I l I H , I I 1 1 

I , I l I 1 I I I 
I I 1 I 
#xk F11lh-q !h-k I I I I l I I I I I I I ( 1 l l 1 I l l I I I I 
I I 1 1 I I I I 4 l I , 1 I I , I l I I 0 I I 1 I 
~OdlMly solla-d I I l 8 I I 1 l I I I I 

/ mi 
, 
1 0.5alI 

I I I I 1 1 I , , 
IccrrpacSim uirh wrer I l I I l I 1 4 0 1 I l , 1 , I I I 
$udlrrary sol1 a-d I I l I I I t 1 I l / , 

1 , I 1 l l 1 , 4 I 1 I 

ICmpxim ulthxt i.aLBter 1 m3 1 0.m 1 I I I I 1 1 1 , I , l 1 I I 1 l I 
1szf-d v1d-l aqxIcr1cll ; ni3 ; O.ïul( ; , 1 1 I I I I I 

l I I 1 I 1 , I 
1 Turflq ; In2 ; 0.050 1 I l 1 I I I I / l I 

, , I I I I 

I I 

:Dry Fanbrim exwvacim 1 l 1 8 I I I I l 1 1 I 
I l 1 I l I l I l I I I 

i l&toZ m , I I I , I I I 1 I I I l l 1 l 1 I I I I , I l 
I 1 I I I I f I I I I I I l I I I , , , 1 l I I I 
;sJfr soll ; ni3 ] 1.150 ; I I I I I I I I I 

l l I I I I I l I 

ikrd soi1 (grade1 mixed) ; Ii3 ~1.440~ ; 1 l l I l , I I 
I I l I I 1 I 1 

; ktTfbA ; m3 ; 2xI-J; , l 1 l I I I I I 
I 1 I I I I I l l 

1 twdlkck ; m3 1 3.m ; 1 1 I 1 
I I 

I I I l 
I 1 1 I I I l 

I l 

;b-&r CBter Excavar1cn 1 I l I l l l I 1 ! 1 I 
I I I 1 I l I I I I l I 

8 I I 1 , 1 1 I t l 8 1 l 
I I 4 

; 2.250; 
I I 1 l I I 1 I I 

;safr Sol1 1 Il3 I I 1 l l I I 1 I 
I , , I 1 I I I 1 

1lQ-d 5.011 (grade1 mixd) ; In3 ; 2.M3 1 I I I I I 1 1 I I 
l I l l I l I 1 I 

; S~nbck ; In3 ; 3.330 1 I 1 I 8 I I I I I 
I I I I l I I l I 

I I I I 
~Fclrrtatlrn Prepratnn I I I I I I 1 I I I l I l I 1 I 1 I l I -1 I 

1 1 l I I l ( I I I 1 l I I l I I I l I l 1 I I 1 
;snrne sohq ; d ; 3.500; 1axl; l l , , 0 I I I I I I 4 I 4 
~&lck soliq m ftat ; ti ; O.mJ~ 0.050; ; 003; l I I , 

1 ) «a,; I l 1 
[Brick diq m +e I In? ; 0080; 0.m; 1 oce; l I ; ï5m; I 1 1 I 1 I 
I I I 
;Rdhle srax mxmry I I I I , , 1 I I I 1 I I I I l I I I I 1 I , , 
1 I L l I , I I I l I 1 I I I I l I I , , 1 I I I I 
il:4 Cmr m-tar ) m3 ; 4.203; 1.500; 3.03 ; 0.41 ; ;110; 1 I I I I l I 
il:0 Gmnt norrar ; m3 ~4.2m~ 1m; 23; 045; II 10 ; I 1 , I 

l I I I 
;!+.A Mxrdr 1 Il3 1 72x! 1txx; I 1 l I I , 

I I 11 10 ; I I , , 

IW ; d ; 2‘?L; 1.m; I I II 10 ; l l , l i , I I I i 

I 
1 
I 



Tde Kl- rbnlc. for cpltlcy/"~' c5c,m,c,lTJ 

I ! 1 l 
I 1 I l ;rtm--d Il-p.-t 
I I 
l 0 ;lhsklll ~~k~llcd ;--- - 

pam OXE & Iml ; lmt I mnr : Mk3-r I Cew - ; -xd ~Pgrqare~Sccre~ Bnck ; Ocb- IQtrrial~ I 
; kxr1pml I 

1 I-WI*; w I m3 I m3 Id ; rb Iftxeiral[ I~I: \ Qv- I 
I 
0 ;-_- I- I- l-1 -1 -I--- ‘-1 -1-j-1 I 
;PCC'wrk 0 l I 1 I I I l I I I , I i I I I I 1 1 I I I l 
I I 

I I l I 1 I I l I I I I I 1 l I I 1 I 
)l 2:G (Grirk Pfl5) ; m3 ; 5ti.Q; 1coJ; 640; ou; 0.55 ; ) I I 0 I 

I I 4 I 
II 3 0 (Grade Klol ; dl 1 5.M)) 1.cm; 4.40 ) 0.65 ) 0 33 ; ) 1 I ! , 

/ I I 
I 0 / I 
;R C C. hbrk 1 I l I I I l I I I 1 I 

1 t 1 \ ! , 1 , ! l , ! 
0 I I I I I i l l 1 I -: I I I I I I : I I I 
11 2:4 CGR& M5) 1 m3 ; 7.m); 1r;co; 6.Lo ; 0 44 1 0% ;5 55 ; 123; 7 1s ; l I 

, I 
I I t I 
;Relnforcarrnr. Bar , , 1 I I l I I 1 I 4 I 

I I I l I I 1 1 I 1 I I 
I I I , l 

i 
I 1 1 

: 
l , I 

1 l I / I I I I I 1 , 

[!Xrllcrchirq,axtiq,bmdirq, 0 l I I I , 1 I I I I I 
I l I I I I I I l I I I 

;blacq & bvdn-q I Kg ; oln2; 00391 1 l 4 I 8 1 
! I l I ;Blrdlq 1 1 , 

, I I I I l I I l I 1 I I l I I I I f Uire I Kg i 0.01 ; 
I 0 I I l 4 I I ! 
, 1 I I l I I I 1 )nsbar~ q ; 105; 
I I 
l l 
; fbrmLbrk 1 I I , I I I 0 l I I I 

I I I 1 I I I I 1 l I 1 
, I 1 1 ! 1 1 1 

1 l 
1 , 

l , I l 
; Fa-exlul Fom-g ; d I 

I I ~PlalKs~ rn? ) l.ïo ; 

I 
l I I I 1 I 1 
l , l I 1 1 I : 

I I 
I l 

: 
1 I I 

1 I l l l , 
I I I I I I I I I 
1 I 1 I l I I l 1 

~Vertiol u-face or ua114m ; n-2 ; o.no ; 0.144 ; l 1 I I 
l I l l 

8 I f l I I 1 I 1 
l I I 1 I 1 I I l 
I I I I I I I l I 
4 I I l I l I I I 

aattcn~ ni3 ; 001; 

thllS ; lq ; oûj; 
I 
I 

PL?&; d ; 1.00 ; 

a3rceTl ri3 f 0031 

rails I rcg ; 0 10 ; 

I 
I 

I 
I 1 , 0 1 1 

I I I l I I I I 

I Sqm. ; 0 250 ; 0.170 ; , , t 
1 I 1 ;Pla-lKs~ ni? ; 005) 

I l I I I I i I 
I 1 I l I l l I ;redls: tq ; 02551 

, 1 

; Plasterbrk I I I I I I I I I I I I 
I I I I 1 I I I 1 I I I 

1 I I I I l I I 8 I 1 I I 
I I I I I I I I I I I I 4 

112 5 mm ln 1.4 OI ; m2 ; 01'1; O.lM/ 0.11 ; 0 01 ; , I I I I I 
I 0 l l l l 

il2 5 mn in 1:6 C?l 1 n2 ; 0.1% ; 0.190 ; 0.03; oa; I I I I 1 1 
1 # I I / I 

120 mn in 13 M 1 d ; 0.190 ; 0.190 ; 0.11 ; 0.01 ; I I 1 4 , , 
I I I l I 1 

I I 
I l 

ICarrnr Pointiq I I l I I I 1 I 1 I I 1 I 
I l / 1 1 1 , I t 1 

I I I l I I l I I l I I 1 
I I I l I I I I , I l l I 

Ilrl fuia! stm r%?Lcnv 1 1 ; nk? ; 0100; o.im; 012; oc0 
I I I 1 l I 
l l I I I l 

;1n Bld. L#xL 1 1 ; Il2 ; 010); 0.~3 om; oru; I I I I I 4 
l I I 0 I 1 

; CL¶ms F-u-m-g ; id ; 01v; 0.100; 011 ; I I 1 1 I 1 I 
1 I I I l l I 

, I -- I 1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



T;ale 70 h-m for qmtny/amt estmnq bnnrued .) 

0 1 
l 1 
;Fbnm cuk & Item 

I Dscripticn 
l I 

l l I l I I ~Rareriat Irpt 
, I #-sklll ;Skllld ; I I 
I ul1r ILdxurILaOcur~ Ckmnt t Sa-d ~MpqtelSta-e~ Brick ; 0th~ brerials l 1 
I 
I i mrrfay i nwhy 1 kq.5 I rd I m3 In13 1 tb ~PtateimL~ lhit I Qty. 1 

I- 1- 1-i -I -I -;- I- I- ;-;-/ 1 
pmnn I I I 1 l 

I 1 I I 1 

~OQbxq/pbciq/fill~q uiti odlected taLc!ers) , , I l 
ifksh slze 10 an * 10 an I 
1 l , 
Ibx slze Ht.5 ; enx 

I I I 
I I l I 
I I I I 
I l l , 
lf52x size Flrl I 1 
I I ; 20x 
I I 
I I 
I I l ! 
l I 
l I 
;E%u 5120 3’l* 5 ; bx 
1 I I 
1 I 
I l 
1 1 
l I 

: ! , 
#klx s1ze 31w : 02x 
l I 1 
l I l l 
I I I I 

;Il!3 thq; hg ) 270; 

110 Wl kq I 12.70 1 

I 
_I 

1 112 G.944 kg 1 050 

I ;sto-e 1 ri5 ; 1.65 
l I 
I I 
I l PQJF( kg I 3 10 
l 1 110 a& kg ; 2bM 
I 
I 112 id& kLj ; O.UJ 

~GibimfWtres l l l I I 1 I 1 1 1 
~t~lq/pLaclrg/fllllq Ulti wllecred tlxlders) I I I l 
Iksh slze 10 an * 10 an I 

l 
I I I l 
+u s1ze 3*2? 5 I l 
8 l l 1 
1 I I l 
l , I 1 

I 1 I 
IEhw size 4*2* 5 I l 

I 1 I 
I l I 1 
I I I 1 

I I 1 
;~IX SIZC 4*5* 5 I 

, 
1 , 
0 I 
I I l I 
1 I 
I I 
, 1 
I I 
+x SlZP 5’3 5 I I 
I I 
I I 

I 
I , 

I , 
I I 

I I I I 
l I I I 
1 I l 1 
I I , I 
I I I l 
l I I 1 
1 I 
I 

P Gage: kg I 3.a ; 

110 ca& kg ; Y.&l ; 

112 -34 Q I OMI 

;stce ; Id ; 3.30 ; 
I I 
l I 

WGaqel kg I 3.30 f 

110 LU& kg ; 43.3 1 

112 Garpl kl I 0.70 ; 

JSune 1 m3 f 4.a 1 

I I 
I I 

I I 
I 1 

Pr-i 4 I 4.40 ; 
:10 r-i kg f 52 10 : 

112 Gage; kg ; i.m ; 

;stcne ; rd ; 5xl; 



Thle 70: t- for '~>tIty/cu.r C-.CII~I~I~I~ (iwt~rrrtl. ) 

1 I I I I I l l ~kl8rer1al m 
, 1 1 I ~Lhklll ~Sklllerl ; l 

0 
$rTr6 oxk & Item 1 lh1t ILaxuriLabcur ) Limr ) Sird ~Pqgrqxe~St0-e~ 2nd I Oti-er f+xw~als 1 
i Drscripticn I 

l I rrwday; rrcmzy ( kgs : d 1 m3 ; Ill3 1 Fb ;hx~lr3L; Lh1r 1 cq ; 
l l l-i- ;- 1-1-;-;-1-1 l I -I- i-' 
ItiDP Pip hyvq a-d Joinq 1 I I 4 t I I I I , ! I 8 I I 1 I I 6 1 I 1 I 
I I I I I I I I l I I I I , I I I I 1 1 I t , I 
~Oxside pipe diawrer 10, KBLsmn /ICIX ] 3m; 1.0; l I I I I I I phusew I Lrr ! 0 24 1 
~Cucsrie p~pz diawwr Y mn ;ml 'JlJ; laIo1 1 I I l 1 I I I ~huidw; Lrr i 33; 
~Oxslor pipe dl-Ter Lo b 50 mn ~%XII 1 ;.5m 1 1.500; I I 4 ! 1 I 1 ;Kem ; Ltr \ 0.37 ; 
~CUT~I& pipe diazrer 63, E-EU mn/50 mn 13aa; 1axJ; l 1 l I 0 I I 4 ~K3-cm-e~ Lrr I 005; 
~Klmlde plpz dlrlwwr 110 i: 125 nu~:iO ian f L%u; 1ML; 1 4 I I l ~hcl\\nr: I(I‘ ; 0-d: 
~OASI& PI~ diarrrr 140, l~lK1~50 mn ; 6.CCIl; 2.01); I I l 1 

f l I I ~krrsdw; Lrr 1 1.03 ; 
l l 1 I 
;GI PI~: laylq sd ,o,mq I l I I I I 0 8 4 l I I l I I I l I I l I I I I 
I I I I I 4 1 1 l , t l , 1 I I I I I I l 0 l I I I 
;IIE.~& dlanxer of pipe 15 & 20 rirn;Y) m ; 2.m; 0.5m; I , I I l I I 

I I I b I , 1 , 
/Irade diarerer of p'p 25 & 32 mn130 m ; 3.m; 0.50; l I I I I I l I 

l I I I I I 8 l 
~Ins~dedxmserof pipeLC&SOmnJ1Y)m ; &MI 0.79; ; , l 1 l I 1 I 

I l 1 I I I 1 
IhslCk dlanxrr of plp: 65 & BD ~1~30 m 1 sa); I.M); I I I I 1 I I 

1 I l 1 l 1 I b 
;hl&dltmtwOt plp: lmmn ;Xl m ; 6.m; Ii%; l I 1 I , I I I 

I l I I I I l I 
~Iruick diawrer of plpr 12i mn ;zarn ; 703; 2.~3; 0 I I I 1 1 / I 

I 1 I I l , 1 I 

I I I 
$hmzei Ii-m (GI) bcer rcmlq; I I I I I I 0 I l I I 

I I I l 1 I I l h I I 

I I l I I I I I 1 I 1 
l l I l I 1 I I I 1 I 

;Corfuped ht3 rdlrg ; rr.2 1 0.2%; 0.x; 
1 1 1 1 
, I I l {GI Skc; d ; la; 

I I 1 I I I 1 I I 
I I , 1 , 1 , , l8 ;n dia; Eb \ 3.0) ; 
I l I I l I I 1 I l 1 I l 0 l l I I ;J-rux; i-b ; 2%; 
I I I I I 1 l I I I I t I I I I l , i '!JaYtir i tb ] s50; 
l I I 
IPldin sbxr rwflq ; lr2 ; 03xJ; oa; I I 1 

, 1 I l [GI S-IL-~; 12 ; 1.M ; 
I I l 8 I 1 I I I I I I I 1 1 I I I 12 mm ala; r& ; As ; 
I ! ! l 1 , I 1 l l I 1 l 1 l 1 8 l ;J-rb;rc; fa iruylrtd 1 

I , I 1 I I I I I 1 I , , l b 1 / I 'Liiïvw i lb Irw+nra i 
I- I I 
;slare lwflng mcnl x m 512) ; P ; 0.5a] 0.43 ; I I 1 1 I I I 1 i Sl.irc 1 tb I 50-m ; 

I l 4 I I I , I I I , I 
1 I I 1 l I I l I I I 1 

~krenal cnllecncn, shiev~rg: i I l I I I , I l l I , 
l t I I I I 1 I I l 8 

I I I I I I 1 , I 4 I I I I I l l I t I I l I l 4 1 
:th-d ) m3 ;1130; ; 1 , 4 1 1 1 1 1 

I I I 1 I I I I 
$hvrl5coïumn 1 m3 ; 2M); I 0 I I I 1 I I 

, , , 1 I 1 1 , t 
$l-avrl 5 to .a nm ; Ill3 ; 4azo; l I 1 I I I I 1 I 

I I 1 l I I l I 1 
~Grave1 S to a3 mn ; ns ; 5.m; I I I I I I I I , 

I l I 1 l I I I I 
(EkULdrr/til~ 1 m3 ~1.4al; 1 1 I I I l 1 l I 

! 0 I I I 1 / 
I , 
I 1 
~hkin. .~,~~IQJJw/~~~x Ilol~k 0 l l 4 1 I I 6 l I 

I I I I I 8 I I , I I 4 
1 , l 1 L , 1 ! ! ! I , 
1 l I I I I I 1 : l l I I 
$IJJrtgrce mklrq (23 CO la ml) 1 m3 ; 15 am / I I , I 

I 9 I 1 I I 
l 1 \ , I l 

~iiggmpre tiiq (10 to X, mn) 1 m3 ;maKl; 4 1 I 1 l I , l 1 
t I 1 I 1 l I I I 

ilillte sa-w bolck (Eb drgwd) i m3 ; sm; I l I 1 I 1 1 t 1 
l I I I 0 I / I l 

;Sta-e an Lt uw SI& drs& (Vvh; m3 ; 81sq I I I 1 I I , I I 
1 1 I I 1 I I I 

[Stme cur E ce bide drcshul N/O i m3 ; 96x; I I I I 1 I l 0 
1 1 1 I l I I I I 

~r2ta-e bslck uim a-z si* dreslqf m3 ;Mm; 
I I I I 1 I I 0 
, l I I I / I l 

I I ._ . 
l I 

- 
- 



Table70: Nsrn~rar~riry/a~t csrvwlq (anrvud. .) 

1 I I I 1 I 1 1 ~fQw1al m 
I I ;ihskllL ;skllld 1 I 1 I / 
ikxn6 ode & Iren ; Ul1t ~Labcur~Labarr 

i Descripticn I I I-le 
I 1 1- I- i-i. 

~fbrteriq local rraterial: I I I I I l I I 

I I 4 1 1 : 
; (Inc1Ld1q loajlq/ullcdlq) ; I I I l 
I- 1 rd ; 04m; I I 

I ;@ 0.012 in Hlll & 3 0 C’: ln Tcral I 
1 I I 

~&p2ayre, gravel, @x~le 1 m3 ;om; 1 , 1 I 
I 1 ;a 0.013 in ~111 3: a O.C3 In Terai , 

Iblder ; In3 ; 1am; I l I I I I ;@ 0.015 in HI11 S 3 0.10 ln Tersi I l 
;llrlck O&rhrcr) ~IalJ ) 1an; I I I 

1 I I 1.d 0 OI s 11, Il111 P .J 0 0' 111 ICI‘.II 1 

; C~lulC I 4 ; 0017; I I I 13 O.COl In tilt1 2; d 0 LUIA In Terai l 
l I I 1 

I 1 
I 4 
~Pci-terlnj form mi to Site. I I I I , , , 1 l 4 

I I I I I I l I I 1 
I I 1 I t I 1 1 
I i 
~Cuiven~mt bbrerlals llke -r, ~nd/kg/kcd( 

I 8 0 I 1 itbre (1 Kzsn = 2 ,nlLej = 3 Z2 hn) 1 

o.m5 ; I l I I I 
, I , 1 I [Or as pr aisrricr rares ] 

~f1n1rqs etc. I I I I I I i l I I 
I I I I I 1 I I 1 l 

~In~emmt Paremals Like Pipg, Ind/kg/kc&~ 0 035 I 1 l I I i 
1 l I I ;Or as pzr disrricr rares I 

~Rtinr erc. ;rrd/kg/kosh; 0.005 ; I I I , , , I 
I I 1 1 I I I 

;Ebrlq T&~ELL try sluiyq , 1 I I I l I I 
1 1 I I I l : , 1 

iusiq Ul mn dia GI pip- CrmLs 1 I 1 I , 1 1 I 
I 1 I 1 I I 1 I 

iad pla?rs & &ntomire md, fye i I I I I I I I I 
, 1 I I I 1 I I 

etc @ 5% l&r msr) 1 1 I I l 0 I I 
I I , l 1 I I I I 

~0-20 m aqxh pl m ; 7clx); 1.m; I I l I l 
I I I I I 

~axl m *ch 110 m ; 5BJ; 0.750; , , , 1 1 
I l I 1 I 

~S-UlmdepLh 110 m ;7030; 1.m; I I I I ! 
I 1 I 1 I 

~UHOmdeprh 110 m ;10.5a; 1x0; 4 I 1 I 
, I , 1 , 

~'XhjOrndrprh 110 m ; 14.cm ; 2.033 ; I I I I l 
I I 1 I 1 

I 
~&xiq~LLtytumwnwttxd I I I I I I l I I , 

I I I I I I I I I 

iusiq 40 mn dia. GI Pipe I 1 l I I 1 I 1 I 0 
I I 1 I 4 I I I I I 

I 1 I I , , , I I l d 
0 I I I 
10-2.5 m Qprh I2 5 m ; 2.m); OM; 

I I 0 I I I 
I I 1 I I 6 
I I I 1 I 1 

;2.5-5.0 m dqxh ;2 5 m ; 3.m); 1.m; 1 I I I , 
, 1 I I 1 , 

15.0-7 5 m 43th 12.5 m ;4oa3;1m; I l 1 I l 1 
I I I 1 I I 

I I I , l t I I I I I 
1 ! I I l I I I l I I 
1 1 
;TWll Lnsrallar~cn hmq sd 1 I 1 I , I I I I 8 

I l I I I I I I 1 

~InstaLlancn of GI Pipe caslq, 1 I 1 I I 1 1 I 
l I I , : I : I I 

;wll scm, sad rrcp, firnqs, 1 1 I l ! I l 1 I , 
1 1 I l I I I I 4 

itlsrprrp lncldlq crarse ssd 1 I I I I I I I I I 
I I I I I I I 1 I 

+biq arcu-d d-w 41 scr-xn I I I I I I 8 , 1 I 
I I I I 1 1 , 1 I 

Ia-d PCC for saïirav sd arw-d I I I 1 t I 1 I I 
l l I I I I 1 I I 

;GI p'pr (for ax hL1) il T!J 1 2.cm ; 0.m 1 0.15 1 0.70 ITXP a SY! of lzixur 0x1 i 1 
I 

1 I l I I I 1 1 I l I 
I I l I l I t I I 1 I 

~T~&~llchelqnxnt (Rnplq ) I I , I I I I I I 
I 8 I I I I I 

[ter eigdr turs anlnuusly) 11 Tu ; 2.m; I I I l I , 
I I I 1 I I l 

8 I I I l I I 0 1 I I 
0 I I I I I 1 I l 1 1 

~Cmp3ma-1 of plarform site II Tu ;1.m; I , , 1 I I I 
1 I I I I I l 

1 I I I l I I 0 l l I 
l I 8 I l l 0 l l I I 

w 



Table fl. lhic Priu of LAo- ad HI~C~~& ta- US;~ cstmm,>~ 

(15% hwkçt P~IC~) 

1 ;DESCRIPTICN OF ITENS ;INIT ;RMEpcr ;FoREI(E(; TAX 1 
I I I 0 1 I ;lm WL.[ % I%i 

I '-1 

1 IOWTRUCTlCN MATERIAU l I l l I 
I I I I I 

I 1 I I I I I 
1 l I I I I I 

I ;cmnr 1bq.s ; a900 1 4oaq25aq 

1 ~Reinforcmnt Steel /kg ; ï9 25 ; 61 CJX;IS CU:; 

: p31d1q u1l-e ;kJg ; 35 0) I 61 mi:;15 CJX; 

i ~Plain uire 3.5 mn ;lq ; 37 L3 1 61.CD!;15 022; 

; ~awkmUl~&CX) an td I 46.35 ! 61.CRL;15 KV; 
; ;Lkd for romwr-l ; lld ; SC?; : l , I 
; ~?d-u#Jcan Jkg : 33w; , l 

1 I 
1 
l 1-i I 
; ~UXALWERLALS 1 s , I , 

I I I l l 
; #i1lls I I I I I 

1 I , I 1 
) ~Smes Jfi ;236rn; I I 

l 1 

i IKweqa~e w ; 9P.m; I I 
l I 

I , I-d ;In3 ; 1170 cn ; I I 
I I 

i fTera 1 , I l I 
I I l l , 

; ;sTcrrr ld ; 46z.a; l I 
I l 

I kw3= w 1 41400; I I 
, I 

; 1sa-d w ; 247 a3 ; I I 
I I 

I 
, I-: 
1 IlJu337 REWIFtmENf , 1 I l 0 

I I l 1 I 
; )Shrllcd ldul- +.l :85m; ; 

; ~IhkllLd L.hr ind I 45 m ; I 
I 

; ;f+Jrrers ;mJ;mrn: ; , 
I I 1-i I 
1 ;tDPE PIPES AND FITTINSS ;kg 
1 I I 
1 I I 
; ; 22 mn il0 kg) I 

l 
; ; 25 mn (10 kg) I l 
; 1 Pmn(6kg) I I 
1 ; 32 mn (10 kg) I 

l 
; ) 50 I"I1 (4 kg) I 

l 
I I 1 I I M ml (10 kg, l 
1 ; 63 ml (6 kg) I l 
6 0 I I Q Inn (4 kg) fnl 

1 ; a mn HDPE p1p (0 Lg) i m 

; ; 40 ml (10 kg) Im 
; ; M mn (4 kg) Im 
; ; Xl mn HOPE plp (6 kg) Im 
; ; 543 mn (10 kg) Im 
; 1 63 mn (6 kg) Im 
1 1 xl ",ll (2.2 L(j) IlIl 

; ;tWE FITi-INiS I 
I 

l 
l I 

I 
I 

1 #DP srra1m.Y 2" IF 
; IHoPT?e 1:2" !Pc 
I l 
1 I 1" IF 
I t 20 1 
I l IF 
l I 
l I 1 lf2" :Pc 



Table il. lhlr Pnce of Lb- ;rd Kxrnals for axt e~nwtlq 

(1933 tirker Pncr) untlru~~I.... 

; IDESCR~PTICN OF Ims ILNIT ;RATE~S ;FcREIGN ; TAX ; 
1 , 1 l l l ;Lh1rNfb; % ;% ; 
I 
I 1-1 

I 

; piDP l-ehcef 1 1/2"-1/2" IF ; 1629; I I I I 
I I-I 
I 

1 p PIPES MD FIrrINïs l I 
I I 

l , I I I 
I , i I I 

; 1G.I. Pipe 1/2" Im 1 6500; 

1 ~hdlurl) 3/4" Im ; 83.33 
l I I , 1" Im ; 123.50 
1 I 0 , 1 1/4" Im ; 159.50 

8 , 1 , 1 1/2" Im ; 18565 
I I I , 2" Im ; 25866 
l I I I 2 IR" Im ; 33.50 
I I 
I I 3” Im ; 426.66; 

I , 
l I 4" Im ; 612.50 ; 
I 1 I I I I , I I I 
1 ;GI FIllIN I I I I l I 

; IG.1. Elba 1/2" 
1 

I I 1" 
l I 1 , 2" 
1 I 
l l 1 IR" 

; iG.1. Wrc 1/2" 

l I , 1" , 
8 1 , 1 112" , 
; IG.1. NI@~ IL?" 
l I I 1 1" 

I 
I I 2" 

I I , 1 IR" 8 
1 tG.1. e+al Tee IL? 

I l , 1" 1 
I I 1 1 1/2" , 
; IG.1. lhlm IL? 
I t l I 1" 

0 1 , 2" , 
, 1 8 1 112" 1 
; prass Lhlal 1/2" 

; ;i1age stx 1/2" 
I I I , 1" 

I I , 2" , 
I I 
I l 1 1p 

; ;LY+D G.I. lf2" 

I l , 1” , 
I , 
I l 2" 
I 4 I I 1 1/2" 

; IG.1. raircer 1 1/2"-1R" 
I , 
l I 
1 pLvEsAM)ccms 

i IGlcwe Valve 1/2" 

1 ;@EUS Tq, CQ> li2" 

Ipc ; Il.& ; 

IF ; 28.n 1 

IF ; %.14 ; 

;Fc ; a.37 ; 

IF ; 9.79; 

:Pc ; 1973; 
l_ 0 IF I 41 14 ; 

;Pc ; 1194; 

IF ; na3; 

Ipc 1 M.&l ; 

;Pc 1 4427; 

IF 1 1705; 

;Pc 1 40.70; 

!Pc ; 8.39 ; 

lF ; 3150; 

Iw ; 65.45 ; 

IF f 181.50; 

:Pc ; E-l.33 ; 

!Pc ; 5940; 

:Pc ; 155.90 ; 

;Pc 1 E467; 

;Pc ; 4x.03; 

IF ; 3(pcl3~ 

;Pc I 6.54 ; 

!Pc ; 9u3; 

IF I 39.93 1 
I 
IF 1 2783; 

!Pc ; 52.51 ; 
I I 1 
l I 1 
I , 8 
l 8 I 

;Pc ; a.00 1 

IF 1 w3.m ; 



- c 
Thle 71. l.hlt PrIw nf mccrlaI; for I~I r-;r~mtlry 

(I</I5 ?..Y# LCI PI ILC) a#IC IraNI _. 

; ;DESCRIPTICFI OF u-w ILNIT iRhl?-;pr IFC&EIW 1 TILT ; 
1 1 1 I I I p-ll~ WL..; i! ;T! ; 
I I 1-i l 
; ;Gare Valve lfl" IF ; n450; I I 1 I 
1 , 
I , 1" IF ; L675Q; I 1 

l I 
I , 1 If? IF ; w40; I I I , I l 
; iG.1. srla1l-ef 1" I 

lpc I 00.00; ; ; 
I , 
l I 1 v-2” IF ; 1m.m ; 1 I I l 
i IChxk Valve 1" IF ; 4jo.m ; 4 I I l 
I 
I I-I 
; ;P/c PIPE AILl FITrNs I H 1 I ; 63.a&L 
l , 1 I t 1 I , I I I 1 I 
, , l , 1 1/2" Im ; 0807; I I I 1 
1 pa mn (1 l/?l) pvc I I 8 1 I I I 1 4 I 
1 IRibbed bel1 scmn Im 1 i2.m ; I 1 

l I 
; ;48 mn (1 I/F'> Saw Trq, Im ; H8m; I 1 

I l 
; IL8 mn (1 1/2") M/F Il-rd 1 I I l l I I I I 
1 ~scker WpKor :Pc ; 33.m; I I 

I l 
; ~solvelr tcunnt (125 g) IF ;14375; , I 

1 I 
; ;Tallcn Tq ;RDtt 1 6514 ; I I 

I , 
! 1 I-I 
; (twDFu4Ps I I I l ; $Om:; 5 a3!; 
, , I 1 I I , I I t I I 
; ;lDcattwluQ I 

IF I7mrn; ! I 
I I 

; #palbk~ 6 I~ru~rcl IF ; m/ ~ ; 1 l 
I I 

; ;MU furk III IF ; i%'l ;j ; 1 I 
, I 

; ;TARA III IF ; 1so).Crl; I I I I 

l I I 

; ;WQ< TRWfCHTATICN l I 
l l ; 55.qo.c& 

; ~(inctuh-q Lmdirq/vrl0xhq~ I I I I 
, l l I 

; IFrkgi>-rb) [/kg/hl; o.aB 1 ; ; 

tbre: Pncc Llsr 1s based m mrker rares; dlsrnct rates ad 

rxcs akqxed by ocher qtncl~ tes.4 cn averap of bld rare 

Price Inclcdrs 10: sales ixx sd rep-1s ti pnce in rrayx 

ClIles at r+tQ31 
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Tdle 72. ht Pnce of bal btenats (1593 Pnce) 

HILLS 

~s.rb.; DESCRIPTION OF ITEMS ;WIT ;Pl-Y [RATE (Fs );mT Ch.); 

I I I I I 
I I I I I 

;SAND TFWSKh?TATIUd M) 

1 ~Mxefial Collection, Sln/iq 

2 Ibrtcriq 

~b3llap 2.0 Km) 

~Collecflcn of stcn2 

WY P99rrgate 
~Pcrref1q tavel 

~OnAap X0 ml 

I 
I 

[STCNE 

~cnllecnn of suxx 

;R?i-trr1q stax 

~Owlage XII m) 

; 1.43; 
; 2428; 

I- _I_ I- 
; ail; 45 m 
I I l I 

I 

1150%; 
4 I 

; 5.2s ; 45.m 23525; 



T&e ï?. lhlt Pi-lu, of b-1 ~tcn~lr. for. nx.t estlm~CllxJ (15JjJ I>I-IC-1:) CLIKIIUX~ 

tiRA 

-- 

;S&I; DESCRIPTICH OF I-ENS ;LNIT ;Ql-Y ;RATE @..);CGST CRS.); 

I 1 I I I I 4 I I I I 1 t 
8 I 
I 1 

Il ;fwer1a1 cdlectlcn Slev1l-q ;Id ; l.w ; 45 03 ; OL 35 ; 

2 ;Trmq~~rratlm by Truck Ib ; amI o.aF ! I I 

I 
, 
l 1Ks ~ici0.m ; pzî:): ol.50 ; 

I I l l I I 
I , l I I 1 I 

13 ~Porterlq Id ; 1.m; 45m; 81m; 
I 1 1 I I I I 
I I I I I , l 
I I I , I I I I I i ; 2fh685 

STCNE 

;s tb.; DESCRIPTIUJ OF ITEMS ;iNIT $0-f ;PATE (Rs.);UXT U?s.); 
, I I 1 I I I 
1 l I I I l I 
I I 
1 I 

11 ~Mena1 Cdlecticn Slwlq [nd i 1 10 I 45m; c3m; 

12 ~Trmqnanm b Truck IkJn ; u3.m ; o.aB5; 224 m ; 

xmrn; l l 
1 I 

l 1 I 
I l I 
I 
I ; 4sm; 

2R3; 45 03 ; 132.50 ; 
l I 6 
I I 1 

;s NJ.1 DESCRIPTICN OF ITEMS ;HT $TY IfNE (Rs );CfXT (Rr. ); 
I I 1 I I 1 I 
1 0 I I I I l 
I I 
1 I 

Il ~Fatenal Cdlecnm Slevlq lmJ I 1.40 ; ~5 00 ; 63.m ; 

I2 ~Trmqnr'tanm lq Tnxk Ib ; u3.m ; oam; ZL m ; 

I l 11(4 ~l&D.rn ; I I 
I , I 

I I , I I I 4 
I I I I I 1 

13 ~bdly/LhlEdlrg I I l 
I 4 1 45 m : 

14 i Porreriq w 1 1.82; 45.m ; 87 90 ; 
I I ti33l ml I l I l I 
I , I I I I 
I I l I I 
8 I I I 1 ; 413.4) ; 



T&ale 73. Deslq clperv~s~cn Cat Esnmrrte &hllr. Gravlry Sd-cm-;) 

(for ~)CLIC~ ~~c-rvis~cn cwerbds T&e 47) 

(193 pricd 

l I I l I 
l I I I I ; Ff.ïKt ; T-1 ; 
l 
l I Yrl i Yr2 I Yr5 I Toral ; FIR5. 1 NRs ; 

~Tedn~dks~sxnce I I I I 0 1 I I I I I 1 I 
I 
I '-l-;---l I 

8; 10; 

,-i-1-/ I 
; Erq~neerDAhdays) I 

l 2; a; cm; 12xX 
; Gqmer TA h. of ~ISI~S) 1 4 I 61 2 I 12; XII; m 
1 I I I I I I l I I I 1 I l 
! CwfseerDA&dïys) l I 26; 28; 12; 66; xx); 13200 

1 CUetxezr TA Wb. of ~ISI~S) ; 5; 10; 61 21; 503; 10503 
I I l I I I l 
I 1 1 I I I , 
; Tednlam 1 1 I 1 SO; a; 1% ;3m/irms; laIl 
I I I- 1- ;-;- I- i-1 
; Tord 1 I 1 I 1 1 I 1 I 1 ; 56m; 

Tale 74 ksiq ad Sq%visim Cos~ Esnrrare (Terai !4ells) 

(fordesg upwvis~mcwerkds Table48) 

(193 prlc.4 

8 
I 
I 1 
;Teckmol ~ss~srmncr 

I I I I 
I I I l 1 Rare ; Tocal ; 

1 Yrl i Yr2 i Yr3 ;Total;NRs ; t@s ; 
I I l l I I I 
I I t l I I I 

I 
l ‘-1 -I-l ---Y -!--y 

1 Eqlnter DA b-Ays) I 21 l I 
i 1 I 2; 600; ILaI; 

; Erglreef TA CI&. of v1s1rs) ; 2; I I 
l I 2; 32 10x; 

l I 8 I I I 1 I l I , I l I I l 
1 O&rcYTrDA&nhys) l I I I 15 ; 2 I 17; 2031 34x; 

1 (kerseer TA (No. of VIS~E) i I 
l 31 2 I 5; m; Em; 

1 I l I I I I I 
I I I I I 1 I I 

1 Tedn~clm I I I I 153 ; 45 1 1% p4zxxl/llmr~ lçsal ; 
l I ;-;- I- I- I- 
; Toral l I I I I I I l I I 
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T&e76 te,a~-~zl~c caku'anm~ Plpcel~ for Typlcal9rav~ry samm 

c%3d QI Dl-wlq ta 10 k-ncx ZB ml- servlcc lcwl/ 0csq-l zxauard aralys1s) 

e8a-m oMINi LBGTH 0kEwEDREUYID~AlIcHL~LEMLIIPX. rnw PWUYD wn 

RESI- VEID lfcaPuJc .RE?niAs 

m LEvRLPLEw.DNma OIFF STATIC HWD P u CITY G2MiEN-T 

Fma TO (RLqJ) ml cd HbUI AVALA32 Ck Type k3n LEle 

(1) Ul 5) (4) (5) (6) CI) (8) (9) lck-7 lia-712=+7clD.t$ ID twv (17) mn=11 (19) mw-17 Cl1 

(ml (W (ml Cm) (m) Cm) (ml Cm) (ml mn cd mn GI m n UL'SS 0 

1s KV-T 1UCl'Xl Ora, 1CUYCU S'a) lm,Ol lcxD.CO 1l.m 11.0) 11W U 633.ïUtfE 3% 7% 03 W%;NI 

2kvr 1 1mm 0.830 989.m moa qej 03 989m 19 a 19 03 19.03 u) 63 ïutoPE 3.83 15 i2 0 -0 3512 1 

3 1 2 zmrn oa 9ïu.m %om 989.m 58512 1000 29m 2752 32 02630~5 13.- :lm lh viii sa 2 

4 2Lw mm 0150 mol 9Bm 5wm 97l.b 310) 6o.a 42m a bli.soKE 17.s 25 Ll 0.s 5. -1 PT 

5 WT T-7 Lmrn OlY) msm YUJOI 9Bal msal 2900 Bca 30) 5 618.9JWE 111s 1;s 333 y17 52 T-i 

1 1 ii zoo) om 97~112 mm 989 00 585 12 10 00 i9m 5 72 ti b vi.cuw~ 93: 1576 oïl 97573 1; 

2 11 T-2 1OlCD 01% ‘MOI 9bCO 98300 97S79 1LOD GUI 378 a3 b'lf.X~k~P: 863 z1160?& %7 lb i-2 

3 11 T-l mm 0102 mm ~501 93902 55.7s ism GLU ~17s 33 0 IL.~* 4.53 4A S>i 977 -5 r-1 
12 22 anm 03% wm 9x1~0 9sm 9nffi 100) 39a 3~0 xz obsutwip- i. 1703 Jd w ti z 

2 22 B xom 0.2s 9500) 9~sa1 989.m wo3 Sal 44 OI 2203 P 0 13.90KPè 13 05 33 0.3 5s -3 3 

3 23 T-6 ax~m 0 150 455 a, w.cn wcn 95343 500 L9m 13~3 5 bi8.90~~ 1: - - 73. 5s A:% T-J 

12 33 ma 0150 ma3 wm 95x03 9n.oo Xl s) ROJ 31 CO a 6 lL.iD t6fE 17 5 14 -1 0.b y, Ll 33 

2 3ï T-3 ma 01~ ~00 935 a 989m 954.41 SLO %.Ol 19 il 20 6 X.30 WPE 8 t3 1073 0% 9.5 72 T-3 

1 22 T4 iam 0 la, 95003 945.00 ç89m 96108 503 4I.m 2203 a 61450taPE isJ 173 os Te2 -5 7-h 

1 a T+ .?XlCll 0150 9603 93Sa, %T'a) 953.W 1000 YOI 133 a] 61L.SOWPE 173 118 08 9-o 13 T4 

3xnm 39.83 26 08 

me Ap~~œs~~mmctras tmmœvetaq I" y rager p,peoes,ycn sanwbjvar~q u-e serv,ce level tror a-atys~s ,n awwVI1) 

0-e d tas .ahranm carry bklsruxk Fmta t-a b2e-l usd l-te rmb usm are gwe, œ1w 

K=kdL5smm 

i = rrrcr1m axtt1c1inr 

L =kqmlnm 

v l MUIry lrvs 

g = occctm-a~vn tu2 ro grav1ry 1” In/ 

D = alrllCtCr or pp 1” om 

a 9 al;cr\4np IQ 11~ 

A a - or p,pc ,” d 

a- fLV2 - f(7. l*L) v2 
2W 2*9.81* (D/lOOO) 

V=O= Q* 1000 
A 0.25* (22/7) *Dz 

K = ruqres azfflclm 1" m 

R =r-woLd- 

tu = kvvm-anc vwxc,r, 1" AT,?/- 



Tcula 77’; P1r.m CBZIF calcut.~rva~ for l’mwl kiv~ry Ssh,m 
uu&d CI1 lhwmj ILl. 10 ,.J,W 3 ror YfvIcc lmA/ LkalCql 5t3ju;rrri ;IkiL)dlb) 

PIPE USD L,nr Y Rare Amat Au LJeiFTorat 

IklglK 

Glass w 
0 D. 1<4 1.9 HOPE/ 

mn on? mn GI Cm) (Rs /m) (b.1 Kg/m Kg 

TOTAL hDPE 7PEJa 89326.6 EQ.% 

112” 15 GI 0 65 128 0 

3/L" a GI 0 3323 0 16% 0 

1" 25 GI 0 123.25 0 2.sl 0 

ll/C' 32 GI 0 159 5 !: 3270 0 

11R" a GI 0 1mti 0 3.770 0 

7, sa ci1 0 2s865 0 5.zf2 0 

F/2" 65 GI 0 33.5 0 0.a 0 

TOTAL GI 0 0 0 

GWID TOTAL 3850 LYGc266 m5L 
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ldtr 78. -1d Swvtd ad T+ flw rate 

P-r P-1 Gnxch Deily D='Y Per ccpin 24 hr PdpsrEd PC& R~rks 

tb.&uld &utarim Rxe Pend Pcpdlanm ch-a-d r+ rq facror 

Pr w prrap Y! Yrs prr w w flcu flcu 

5 Y) Ii? a 39 45 OCM 0.10 4.92 hlq PF 

1.32 15 37 45 0019 0.10 5.19 hl$ 2F 

1 xl 37 45 0019 0 10 5.19 hlc$ PF 

1 15 35 45 0 cm 0 10 5.49 hl$ PF 

2.52 a 49 45 oc26 0 10 3.92 

2.52 15 44 L5 om 0 10 4.36 hq PF 

10 a 1.32 M 78 45 0 0111 0 15 3.69 

1.32 15 73 45 003 015 3% 

1 al 73 45 0033 015 3% 

1 15 70 45 0 CC7 0 15 L 11 h@ PF 

2 52 xl 93 L5 0 052 0.15 2 31 

2.52 15 a7 45 0.045 0 15 3.31 

14 84 1.32 M ICB 45 o.u3 0.20 3 52 

1.32 15 102 45 0.053 03l 3.76 

1 .a IQ 45 OOG 020 3 76 

1 15 xl 45 0.051 015 2% 

252 M 133 45 om oa 278 

2.52 15 12.2 45 00% OM 3 15 

12 7-l 1.32 xl 92 25 ca%7 01 3.75 for 2stal 

13 76 1.32 15 

13 75 1 xl w 

13 79 1 15 serve a+i 

9 50 2.52 xl 

11 63 2.52 15 

P&W . The a\atysis 1s for grunh rare 1 ~3 2 52X, dgiq pncd 15-B years 

Acczprablr +( facror 34 
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Tdll~ 111 i-b clrl~arlallrl d m7-r,lIy A t rl~m-c91~,l I~~~~,~,,,~ . . 

tkewmr 

Slze 6~6) 

Car 0T Raermir Rs.1 %diffemce ilan o-i 

-v Fer-t 1" cusr or -va 
Fer-r Fer- 

2eservxr Resenmircasr 

1 

2 

3 

4 

5 \ 

6 

7 

a 
9 

10 

a 

lwi? 15 

24116.83 

285%.52 

32nO.30 

35W.62 

3478325 

42677.92 

44X1.37 

50x9.93 

54947.45 

97xrl 23 
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T&e 62: CE.~ Estvmte of ~t-y fksenc.~rs 

(for c.ut ccmpn=.lcn tables ï9-6l) 

(1593 prlcd 

; ;DESCRIPTICN OF ITEM pNIT~RAlE Il d 12 m3 13 m3 ;4 m3 I I 
I I I 1 $xr #aNl pm #UN-r p-i prat4-r ;alY (AaNr ; 
I 1 1 I I I I I I I I I 
;A ~0XSTFUCTIcN MEMAlS 1 , I I 1 I I I 1 I I l I l I I I I 1 I l 
f 1 Ic43Erlr +s; 239.00 116.47 ) 3936.33 : 22.72 : swo.ck3 ; 2x8 ; s37.98 ; 34.59 ; eaj;rm ; 
; 2 IRebar Ik!. I 29.25 #2.33 ; 479.12 12239 1 e-4.91 ; 20.91 1 845.62 ; 34.44 ; xx737 ; 
; 5 ph-dlrg Ulre Iks I Z6.m ; 1.63 ; 58 65 ; 2.24 ; 83.60 ; 2.89 ; lCki.oB ; 3.U ; la.58 1 

; 7 ~PolyedlEne*~5am Im ; 40-m 1 1.54 1 61.to; 2f.d; 97.22; 3.41 ; 130.40; 4.21; ik8.m; 
I I 
; ;9b T0tdt (A) I I L535.73 ; Q62.79 ; 7974.07 ; 9555.36 ; 

le ~wLf,NumLs 

12 ~sta-es 
; 3 pgpq3te5-25nml 

14 Is3-d 

I 1 I I 
1 
I I I : I I I l I I 

w ; x6.23 ; 4.64 1 iaxs9 ; 6~3 ;~us.~ ; a.a ;3089.30: 9.65 ; 3n7.18 ; 

;m3 ;iPo.m 10 59 1 70.70 ; 0.81 ; F~6.30 1 1.04 i 12B.a) i 1.23 i 1512.90 I 
;m3 psa.00 ; 1.83 ; zn 24 : 2 52 : 4102.56 ) 3.18 : 5177.04 ; 3x2 ; Ma.96 : 

1 

; ;scbToralCA) 1 l 5511 53 1 m.14 ; 9545.54 1 llU9.0: 1 

1 
IC ;Lxal I , l I 1 I l I I 1 I , I 
I 1 ILAn- Skllled ;rrd ; .s.m ; 9 m / 

l I I I 8 I I 
765.00 ; i2.m ; i(p0.m ; 16 m 1 13d) m 1 19 m 1 iOis.m 1 

; 2 ;labor u-skllld w I 45.m 126.m ;117o.m ; 36.00 ; 16;3).m 1 45.m : z5.m 1 54.0) : 2uQ.m 1 

1 
; ;WI Toral (8) I l i935.m 1 2u.000; 5385.00 1 4w.m ; 
I 
I 
;Cl ~mrINîs I 

I I I I l 1 I I I 
I 
1 1 

I 1 iG.1. Srtalner 1 lfl' ;pc ; im.m 1i.m; 1m.m; 1.m; 100.00; 1.m ( im a,; 1.m; 10300 

: 2 IG.1. Elbx 1 1/2" ;pc 1 a.37 ; 8.m 1 ~~3.36 1 a.03 ; 4518.96 ; a.m 1 4%.x ; a.m ; 498.x 

’ ; 3 JG.1. Ni@e 1 1/2" ;pc ) 44.27; 6.rn ; 265.62 ; 6.rn ; 265 62 ; 6.rn ; 265 62 ; 6.0) ; 265.42 

5 IG.1. 6q.d Tee 1 1R" ;pc : a.39 12.m; 164.78; 2.m; w.78; 2.m; 1a.78; 2.m; lu.78 

1 7 IG.1. lhlcn 1 1R" ;pc ;iZ1.IJ;3.m; 363%; 3.m; 363.49; 3.m; x3.59; 3.00; x3.93 

1 a ;~~agekr i 1~" ;pc 1302.03; 3.m 1 436.09; 3.00; 505.~9 1 3.m; cxx.ce; 3.m; 5zx.f~: 

; 9 iG.1. b-d Cap 1 V-2" ;pc 1 27x3 : 2.m / 55.45 ; 2.03 1 55 66 ; 2.m ; 55.66 ( 2.m ; 5s é6 ; 

113 IG.1. Pipe 1 1/2" Im ; 185.66 ;lom ; i656.to; 10.00; ia56.60 ; i0.m; iaz.6~1 ] i0.m ; i856.to ; 

115 IGatè Valve 1 lfl' ;pc ; a~.40 13.a ; 2587x1; 3.m ; =.a3 ; 3.m ; 2587zd ; 3.00 ; 2587.a~ : 

116 ;HOPE PJ& t3mo Oauqe) Im ; as.10 ii0 m ; 851.03 ; 10.0) ; 8551.03 1 i0.m ; a51.m ; l0.m ; 851.m ; 

l I I I 1 
l 0 I 8 l 

; ;S~I Total (0 I 1 764950; 76L9so ; 7649.90 ; 7649.50 ; 

I 

; ;TOT& I 1 19a32.15 ; 24116.g3 1 2f554.52 ; 3271030~ 

Ccrwltmrs Estirmre bsal ca des1g-1 of CARE/Nepal. 



Tdrle 82. tust Eslmte OI b~nry Rwemvlrs (t7rr\111rl ) 

< IWJ CylCOi 
- 

; ~DESCfUPTI(N OF ITEM $NIT;RATE 15 m3 16 m3 17 m3 p3 rd , I 
I I l : 1 ;QlY #TUfT ;QT-f #lNf ;Qn IM @-Y pmNT ( 

I I 1 I I t 
1 t I l 1 

;A ~ocNsTF(vcTI~ ~NTERIALS I I I I I I I I l I I I I I 1 8 I 1 I l I 
;1;Curmr ;bqsl z39.Q) i 39 06 I 9IB5.34 i 44.32 ~10592.43 1 48.45 111579 55 ( 49.48 :llSZ.72 i 
~Z~Rrbar tkg. I 29925 141.1X ; lXU.13 ; 4488 ; 1312.74 1 48.2~2 ; 14C9 Ei5 ; M.% ; 1187 S ; 

; 5 ~lhd1q u1I-e ;kg 1 xrn: 4.10 ; 147.60 1 4 49 I 161.57 ; 4.tQ i 173.52 f 5 03 i ItP.83 ] 
i 7 IPolyebe *r %an iv 1 4.00 ; 5.32 ; ry7 Lu ; 6.15 1 246.m ; 6.72 ; 2Ea.a3 ; 731 I xi.40 I 
I I 
I ~S&I Toral (A) I 

I ia?5.87 ; 12312.79 ; 1x3172 / 1m.m ; 
I 
1 
;e ~KaLftaEt?LALs I I I I I 1 l 1 1 I I I , I I I I 1 I I I l 
;z;.smes $8 ; 385.20 1 10.71 ; 4125.49 ; 12.3 ; .i737.% 1 13.43 ; 5173.24 ; 13.53 ; 5211.76 ; 
13iPq3rqate5-255 103 pp0.m ; 1.u ; 1795 80 ; 1.66 ; ay;1.80 ; 1 ï7 ; 2x7.10 ; 2.77 I x07.10 f 
; 4 ;z.ad ;rr3 ;lam ; 427; 6951 56 ; 4.85 1 7895.80 ; 5.32 ; EGO.% 1 6.32 ;10288.% : 
l l 
; ~S.bTotal(A) I I 1287285~ 1&55.% ; lml1.30 ; 1rn.Q ; 

;D ~FIllMS I I I 1 I 1 
1 1 I I I l I 

I 1 IG.1. rCrmw 1 1/2" ;pc ; im.m ; i.m ; imm ; 1-m ; 1m.m ; i.m 

1 2 IG.1. Elkw 1 1/2" ;PC 1 62.37 1 8.m; u-8.%: a.m; 4x9s ; a.03 

1 3 ;G 1. Nl~ple 1 1/2" ;pc 1 44.27 1 6 m ; 265 62 ; 6 m ; 265.62 : 6.m 

: s ;c.r. k+kii k I I/~I~ ;p~ ; 82.39 ; 2.m ; 164 78 ; 2.m ) 164.78 ) 2.m 

1 

;c p8x I 1 I l I I 
I I I I 

l 
I I 

1 
1 

1 1 ;Lhx skllled ;nd I 85.m ; a m f i705.m ; 24.m I aw3.m ; 26.m I 2210 m ; 27 m ; zi=z 00 ; 

; 2 ;lïkcf LhsklLled Id 1 45.m 1 61.~0 1 2xs.m ; 69 m 1 3ic6.m ; 75.m ; 3375 m ; 76 m ; x0 m 1 
I I 

I i9.b Total (5) I 
I 4m m ; 5145.m ] 5585 m ; 5ls.m ; 

I 
1 _ ---_ 

1 I 
I 1 I 

I 
I 

1 imm; im ; 1m.m ; 

; 493.55; am ; 4%.% ; 

; 265.62 ; 6.rn ; 2656.2~ 

; wïa 1 2.m ; EL.78 ; 

i 7 iG.1. lhim 1 1/2” ;pc ;iz1.33; 3.00; 363.99; 3m; x3.9; 3.00; 363~; 3-m; 303.9; 

f a ;njge net I ipl /pc ; x2.03 ; 3.m ; çc6.m 1 3 m ; ~36.w ; 3.m ; %.u3 ; 3.03 ; SC0 09 ; 

; 9 IG.1. Ed Cap 1 1/2" ;PC ; 27x3 ; 2.00 ; 55.65 1 2.00 1 553 1 2.m ; 55 6.6 1 2.00 1 55.65 1 

113 IG.1. Pipe 1 1R" Im ; 185.65 ; i0.m ; vs6.60 ; 10.03 ; 1856.m ; i0.m 1 18s.m ; i0.m 1 185;r.m f 

115 @te Valve 1 1/2" ;pc ; 862.40 1 3.m ; 087 in ; 3.00 1 25.87 20 ; 3.m ; 2587.20 ; 3.0) 1 2587 20 ; 

116 pDPE P1p Lsaml hIalage) Im 1 as.10 ; iom 1 85i.m 1 1o.m ; 851.00 ; j0.m ; 8si.m ; 10 m ; a5i.m ; 

I 

i ;SUI Toral (C) 
I 
l 
; ;TOTAL 

Cuwlt;nts Esrimte b3d 03 deslg7 of C&ff/Nepal. 

% 



1 

1 
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TableSE Cnsr Estmmeof hsmr/ Reset-w lrs (cMr1f-wd.. 1 

(r0r c.m mpmo~~ tdh n-d) 

; ;DESCRIPTKN OF U-ENS ;WIT;RATE 19 Ill3 IlO rd ;a nd 1 1 
1 I , f 

l I 1' 

, 1 I. 
;A ~OWJRdCTIUdnATERLALs ; ; 1 

;1;cmslr w3mw 
IZiRabar ;kg. ; 29.25 ; 

1 5 ~Blrdiq uire ;kg ; 35.03 ; 

; 7 ~RJlysthYx shret 5Ihl Im ; 4.m ; 

m pN3.N-r p2N IM 
I 
1 

, 1 t 

50% &39.s ; 51.60 (m2.&0 

55.56 ; 1619 b3 ; 58.80 ; E-I9 SO 

5.53 ; 199.03; 5.s; axeo 

7.92 1 316.80 ; 8.31 1 X2.40 

I( 

.I. 

I 
I 

l 
1 

t 
I 

, 
l 

I 
I 

m p4mi-r ; 
I I 

1 h 

tO.8 ~1453.% i 

87.14 ) 29.8.85 ; 

8Ï-l; 313.70 i 

IL.03 ; 561 a 1 

I 

I I9.h Total (A) I I 142l4.z ; 14593 50 ; 17959.73 ; 

I 
16 ~Laxr%v-EmLS 

~2~Srcnes 

~3~&pg3teS-ZSmn 

I 4 I5a-d 

I , l I l I I I 1 
l , l l I l l l 

$3 I 385.20 ; 15 69 ; ~%ILE ; 16.76 1 6455.95 ; 31.23 ~lanS.sO ; 

;m3 Iiz0.m 1 3.77 1 wi7.10 1 4.77 ; 5867.10 1 14.77 ;lo167.10 ; 

in-3 ~m3.m ; 7.32 ;Wl6.% ; a.25 ;wil.rn 1 la.2 3324.96 [ 

I 
I , ;Bh Total (A) l 

I 2z25M.W ; ai-%.05 I alz?l%j 

I 
:c pas 1 I I I I I i I I , I 
; 1 ;larr Skllled ;rrd ; 85.00 ; 30.00 1 255o.m ; 32.m ) m0.m ; 57.m I 4a45 m I 

I 2 ILdxx wlskllled Id I 45.00 1 a7.m ; 3915.m ; 94.m : rg0.m pi5.m I 7425 m I 

I 

1 146 Total (8) 6465.m 1 0Qjo.m ; i2znm; 

I 

ID ;FIllWS I I I , 0 I I I I 1 I I l 1 1 t 1 i 
1 1 IG.1. Srmrw 1 l/? ;p~ ;im.m; 1.m; 1m.m; 1.m: imm; i.m:.lm.m; 

1 2 IG.1. Elku 1 1/2” !Pc 1 62.37 : 8.m ; 448.96 ; 8.m : 448.x : a.0 I 49x96 I 

1 3 IG.1. NiFple 1 1/2" :pc ; 44.27 ; 6.00 ; a5.62 ; 6.rn ; 265.62 ; 6.a) : 265 62 ; 

; S iG.1. Eqal T=llp' ;pc ; 82.39; 2.03 1 16478 1 2.m 1 164.78 ; Z.CEI : lfL.78 ; 

: 7 IG.1. U-mn 1 1/-Z" :PC ;121.a; 3.m; -563.99; 3rnl 363.99: 3.m: 36359: 

; a ;FL.ïq sa 1 112" ;p~ ; XE.~ ; 3.m ; ~36 m ; 3.m ; x6.09 ; 3.m ; xn.w ; 

1 9 1G.I. Erd Cap1 1/2" ;pc ; 27.3 ; 2.m ; 55 t6 ; 2.m ; 55.66 ; 2.m ) 55~6 ; 

113 iG.1. Pqx 1 IR" Im ; 185.65 ; 10 m ; 1m6.m ; lo.m ; 1856.60 ; i0.m ) 1656.60 ; 

115 @ne Valve 1 IL?' ;PC ; a52.40 ; 3.m ; 2587.20 ; 3.m ; 2s87.a ; 3.m ; 2587 zu ; 

116 IHDPE PI~E &II (Draw-qe) Im ; 85.10 1 i0.m ; 85i.m 1 i0.m ; 851.m ; 10.00 1 851 m 1 

I 
I I I I 
I l I 

; ;SUI Total (0 1 l 7bL94) ; ïu9.90 ( 76L990 ; 

1 

I :TOTAL 5ûB49.B ; 54947.45 ; 9Eul.69 ; 

Gnwlraxs Estwxe twid cn des19 of GW/Nepl. 



rdk M3. bst Eslitnw of Fernrwwt RP*elwlrrs (f( I II -I Irrq=w~,~~, r41les fil) 
---_-__ 

\ 1-23 ,y-,,s1 

; ;DESCRIPTICU OF n-m $NIT;RATE 11 m3 12 m3 13 rP3 fr. m3 I I 
1 l 
l 4 I I I I ;QN p.mNr px-Y I- ;alY 3-M ;arf ;MXhT 1 
l 1 I , I I I 1 1 I 
;A ~CWlRJCTIQuHATERI,U ; ; I , I 0 1 1 I 1 I I I I 1 I l I I 
11 ;rIfms-lr +qs; 239.m 1 11 34 1 ZlO.50 ; 17.61 ; 4208.79 ; 17.26 1 4125.14 ; 18 85 4x5.15 ; ; 
I2 IRebar Iks I 29 25 1 10.74 ; 314 15 I 10.74 i 314.15 I 10.74 1 31: 15 i 10.74 314.15 i ! 

i 3 ~Plain uire 3.5mn Jb I 37 43 ; 16.52 ; 618.34 ; 16.52 j 618.34 ; Z 93 ; 897~7 f 23.98 ; 897 157 ; 
; 4 ~Chlkmulrern&Xan lob? 1 46.35 ; 14.32 1 63.58 ; 14 Y ; 663 58 ; asp ; 5G.s ; xl.79 ; id 9 ; 

; 5 ~mKilrg Ulre ;kg ; 5.m ; 1.48 ; 53 2!3 ; 7.67 ; CO.12 ; 2.33 1 2 ci5 ; 2.u ; 37.4 ; 
;6+mtm ;p~ ; 45 m ; 2.03 ; m.03 ; 0 m ; 0 m ! 0 m ; 0 m ; 4.17 ; x37.65 ; 
1 7 ~Palyeti-ww 3eer %nl Im ; 40 m ; 2.54 ; 10160 ; 2 x ; im 60 ; 4.15 1 166 m ; 4.1s ; 165 m ; 
; 8 ;G.¶lRmr Fa1nr ;Q ; 3.0; 1.40; 45.x 1 2.s; 87.78; 3.31 ; icQ.23; 4.x) 1 141.x; 

i 9 iuosd for fornwrk w ,,G.m ; 0.06 ; 323.m ; 0.06 1 317.70 ; 0.a ; 317.70 ; 0.a ; 317.70 ; 

110 ;K311s ;Kg ; 0.75 ; 0.37 ; 0.28 ; 0.41 ; 031 f 0.44 ; 0.33 ; 0.8 ; 062 1 
111 IHDPE pipe 0311 Ib I 1 2.37 ; ; 3.31 1 ; 4.31 ; 1 SC&; 1 I 
1 
I 
I iti Total (A) 1 l 492122 1 652.66 ; tQ76.@2 ; Es?.@. ; 
I I 
$4 ~wumTERLALs 1 I l l 1 , 1 I I , I l I 4 I I 1 8 I 4 
:z;sm ilil ; 385 a 1 3 Y ; 1278 &s ; 3.32 ; 1278.l% ; 1.53 ; ziY.36 ; 3.14 ; 1LW 53 ; 
13 +rqxe5-2Smn ;m3 i1M.m ; 0.62 1 76z.a ; 0.62 ; 762.60 1 0 90 1 w.m : 0.80 ; wrn ; 
; 4 ;ssnd ;rr3 ;Il22 m 1 1.47 ; 2393 16 ; 2 53 1 4118.g4 ; 2.09 ; 3up.52 ; 2 18 I 3%9 0: ; 
I l 

I ;St6 T.x.4 (A) I 44x62; 61cio.30 ; 4975.&3 1 572.57 ; 
1 
1 
;c ;uEcH I I l l I I I I I I 1 

I I l l I I 1 1 1 1 l 
; 1 ;Lxxx Skllled Îd I 85.03 ; 14.35 ; <2l9.75 1 lB.CQ 1 1531.70 1 19 47 1 1654.95 f a.59 ; X03.15 ; 

I 2 ILkxr lhkilltd w I 4s.m px.ii 75 ;53+.78 ~16415.10 +3l.27 117157.15 ;2X3 OI i CB7.45 i 
I I 
; ;ti Total (8) I 

I 1wY+.70 ; 179L6.m ; w3l2.10 ; 11wm; 
4 
I 
ID ;FIlTIGS I I I I I 0 1 1 I I I 

I I 1 I I I I 8 I I l 
1 1 IG.1 Eltw 1 ID" 

Il.88 

44.27 

Il.% 

a.39 

17.05 

121.33 

l 

l 

I 

l 

1 

0 

I 

I 

I 

I 

1 

l 

700; ~6.59 1 7.m ; 4x.59 ; 7 m f 4x59 ; 7 m 

1.03 1 11.83; im; II t2 ; 1.00 ; 11.2â ; 1.00 

5.m ; m-35 ; 5 m ; 221.35 ; 5.m 1 zz1.35 ; 5 m 

100; 11.94; 1.m; 11.x ; I m ; 11.94 ; l.m 

i.m ; a.39 ; 1.03 ; 82.39 ; 1.m ; es 39 1 i.m 

i.m ; 17.~5; 1.00; 17.05; 1.03; 1705; i.m 

2.m 1 24x6 ; 2 m 1 242.6 ; 2.m ; 2c2.66 ; 2.m 

4x59 

ll.zd 

a.35 

Il.94 

8.39 

17.05 

242.-s 

1 2 [G 1; E'.h l/P IF 
; 3 iG.1. Nl~plc 1 IR" Ipc 
; 4 IG.1. Nl~ple IL?" IF 
; S IG.1. Equl Tee 1 1/2" IF 
; 6 iG.1. Eqxil Tee 1/2" IF 
; 7 iG.1. lhlm 1 1/2" IF 
1 8 :Flq Et 1 1/2” ;Pc : m2.03 ; 2-m ; 6a.u ; 2.00 ; a.05 ; 2.00 1 ton, c6 1 2.m f a.36 1 

; 9 IG.1. bd Cap 1 1/2" ;pc ; 27.a3 ; 2 m ; 55.& ; 2-m ; 55 66 ; 2.m ; 55.s ; 2.m ; 55.G ; 

110 iG.1. Rarcrr 1 1/2" - 1R";pc ; ;r! 51 ; 1.00 ; 52.51 ; 1.00 1 52 51 1 i.m 1 52.51 ; l.m ; Y.51 ; 

111 IG.1. Bracker 1 1/2" ;p~ ; 41.14 ; 2.03 ; ~2.227 ; 2.m ; a.28 ; 200 ; 82.28 ; 2.m ; ~2.~3 1 

112 iG.1. Mer IL? fpc ; 9.79; 1.m; 9.79 ; 1.00 ; 9 i9 1 l.m ; 9.79 ; i.m : 9 ip ; 

113 iG.1. Pipe 1 IR" Im ; 185.66 ; 10.25 ; ml3.œ ; 10.2s ; lm.œ ; 10.25 ; 193 a? I10.25 I lw3.az 

114 iG.1. Plp I/L?' Im ; 65 m ; 3.~ f 2oB.m ; 3 a, 1 a38 m ; 3.20 ; 208.03 1 3.a) : Me.03 

115 I&+re Valve 1 le' ipc ; 862.44 ; 2 m ; 1724.80 ; 2.m ; 1724~ ; 2.03 : 1724.m ; 2.m ; iRL.83 

116 Ii-OPE Pip 6%rn (Dmnqe)~m ; as.10 ; 10 m ; mi m ; x.03 ; 85i.m ; lo.m ; ml.m ; 10-m ; 851.00 
I I I I 

8 1 1 
; I%n Total (C) I l 6514 % ; 6514 'W ; 0514.w ' ' l 0514 % 

I 
; ;TOT& I 

1 2lmlb?J~ zaï4.44 1 Xx3.10 ; 25939.61 ; 

Cawlwn’s Estirmre bxed on CWSS/CUSS desiq srardxd 1993 



1 
I 

1 

i 

T&e 83. Cosf Esnnnre of Fermcmmt R esenars (for mst mqwisicn rables SI) Caltind... Cl%3 qrie) 

! :DE~IPTIu~ w ums ;lNIT;RAlE ;s m3 16 m3 17 !n3 ;a m3 8 1 
1 , I , I , I I ;QN #KINT ;QN +INT ;QN #KANT ;QN IJJQM t 
, I I I I i : 
;A ~CcNSlTitKTICN MATERWLS, ; ; 1 I I I 1 8 I 

I I I I 0 I I 
; 1 +nmr #gs; 239.00 1 a.46 1 KD5.94 ; 24.78; 59z42 ; 25.95 ; 6xT.u5 : 27.24: 651036; 

; 2 ;R&r Iks I 23 d ; 10.74 ; 314.15 ; 10.74 f 314.15 1 10.74 ; 31LIS 1 10.74 ; 314.15 I 

; 3 ;PLaln Ylre 3.5nm :4 I 37.W 132.37 ) 121161 ) Y.37 ] 1211.61 ; 32.37 ] 1.2l1.61 ; 32.37 ; V-11.61 1 

; 4 ;Qnktn ulre msh 9lcm in.2 1 46.36 1 2a.07 ; ml.33 ; 2a.07 ; 13n.a ; 223.07 ; 13ul.G ; 23.u7 ; 1m SJ ; 

1 5 p1rKl1q WI-e Iks I 36.m ; 3 12 ; 112 2 ; 3.2s ; ii7.m ; 3.41 1 122 76 ; 3 jo ; izsio 1 

;6$nnboo ;pc ; 45.00; 5.10 ; 229.53 ; 5.62 1 02.40 ; 6.01 ; 2ïU 45 ; 6.53 ; FS.85 ; 

; 7 ;Potyerhew skt %nl jm ; 40.03 1 6.15 ; 2U.m 1 6.15 1 246.m 1 6.15 1 246.M ; 6.15 ; 2G.m ; 

1 a ;carrnt Paint Iks ! 33.m ; 4.30 ; 141.90 ; 5.9J ; 194.51) ; 0.52 ; 2l5.16 1 7 33 1 241.S i 

j9;tifarfomuxk ;d 1525s m ; 0 (36 ; 317.70 1 0.05 1 317.70 ; 0 m ; 317 70 ; 0 05 ; 317.70 ; 

110 #3llS ;Kg 1 0 75 ; 0.85 1 0.64 1 0 88 ; 0 66 ; 0.54 ; 0.41 ; 0 57 ; 0.43 ; 
111 ;tiDPE pipe cm1 w I ; 6.18 f ; 681; ; 7.03 ; ; 791; 1 

I 
I I 
1 $i.h Total (A) I 0 92203; m.46 I lœvl.dl~ la!&.&7 ; 
1 I 

le [LXAL fwEMPLs I , I I I I I I I I I 
I I l I I I I I I I 1 

; 2 ~stu!es ;m3 1 35.2u ; 4.25 ; 163710 ; 4 a ; 103710 ; 4.25 ; la37.10 ; 4 r ; 1637.10 ; 

13 pqJrcgare5-25tilil ;m3 ;izo.rn 1 i.ffl ; 1265.90 ; 1.~3 ; 1266.90 ; i.cD ; 12e6.90 1 1.03 ; iato.so I 

14 1Ya-d ;d 1i6îa.m ; 2.78 ; 4525 u+ ; 2.56 : 46s.o~ ; 3.77 1 ou7 51j : 3.85 ; t267 a3 I 
I l 
) ;Su.TorA (A) 0 I 7L29.Eu ; 75co.m 1 5ul jo ; 9ln.m ; 

1 
;c IlAD? I I , , I , 

I 
; 

I I I 
1 
I I 

I 
i I 

f 1 Ilibor Skilld Id I fi5 OI ; 20.59 2wO.15 1 30.45 ; 25E3.25 1 31 76 ; 24% aO ; 33 51 1 EU3 35 ; 

1 2 iL;mr U-akilltd w I 45.m px9 ;1ax3.05 ;z2 01 ;1c4d1.45 p3 z3 ;1us.35 pu5 ;lctxiL2S ; 
l l 

I ;Sb Total (8) 1 
I 12793.a ; 13œs.70 ; 1319L.95 1 W.16.to ] 

I 
1 
$ ~FIl-rINiS , , 

I I I I I I I l I l I I I I t d 
; 1 $1. Eltcu 1 IL?" ;p~ ; a37 ; 7.03 ; 436 59 ; 7.m ; 4x 59 1 7.00 ; 43s 59 ; 7 m 1 436 59 i 

; 2 ;G f. Elba 1/2" IF ; ii.88 1 1.00 1 11.~3 1 i m ; 11.ô8 ; 1 m 1 1l.z~ f 1.m ] Il.28 : 

1 3 iG.1. NI@~ 1 1R" I~X ; 44.27 ; 5 m ; 221.35 ; 5.m 1 221.35 ; 5.00 ; 221.35 1 5.m : m.35 I 

; 4 iG.1. Nl~ple 1/2" ;PC 1 71.~4 ; f.m ; 11.94 ; 1.m ; 11.94 ; 1.m 1 11.94 1 1.m 1 il.94 ; 

; 5 IG.1. @A Tee 1 IL? ;PC 1 82.39 ; 1.00 ; 82.39 ; i.m 1 82.39 ; i.m 1 a.39 1 1 m ; 22.39 I 

; 6 iG.1 Qn1 Tee 1/2" ;PC ; 17.05 ; 1.m ; 77 05 ; 1.m : 17.05 : i.m ; 17.05 ; i m ; 17 05 I 
I 
I 
I 
1 
8 
I 
I 
I 
I I 
I I 

1 7 IG.1. Lhlm 1 In" ;pc ~l.zl.33~ 2.m ; 2~6s ; 2.m 1 242.06 ; 2.00 ; 242.6 1 2.00 ; 24.6 

; 3 ;FLa-gz 3x 1 IR” ;p~ ; -312.a; 2.00; a.s.; 2.m f sd.% 1 2.m f eu.ùs 1 2.m; a.5 

1 9 IG.1. G-d C+I 1 1/2" IF ; 27333 1 2.m ; 55.65 1 2.00 ; 55.6 1 2.00 ; 55 66 ; 2 m ; 55.ti 
110 iG.1. Reucxr 1 IR" - 1/2";pc ; 52.51 ; 1.m ; 52.51 ; i.m ; 52.51 ; 1.m ; 52.51 ; i.m ; 52.51 

111 iG.1. Brad<er 1 1/2" ;p~ ; 41.14 1 2.m ; ~213 ; 2.00 ; 8.2a ; 2.m 1 82.29 ; 2.m ; ~~2.53 
112 JG.l. Bracker 1/2" IF I 9.79 ; i.m ; 9.79 ; 1.00 1 9.79; 100: 9.79 ; 1.m ; 9.79 

113 [G.I. Pipe 1 1/2" Im ; 185.66 ; 10.6 ~15fB.u? Il025 ; 1m.œ ;10.25 ; 1sm.Q 

114 IG.1. PI~ 1R" Im 1 65 m ; 3.a ; 2x.00 ; 3x1 1 a38 m ; 3.a) ; 2m.m 

115 I&re Valve 1 IL?' + 1 862.40 ; 2.00 ; 1724 80 : 2.m f 1724 BD ; 2.00 ; 1724-a 

116 ~HDPE Pipe 6hm (Dfainsp)~m ; 135.10 ; i0.m 1 651.00 ; i0.m ; 85i.m ; 10 m f 85i.m 
1 ! , 
I 1 1 

1 ;9k1 Total (0 I l 6514.B ; 6514.98 ; 6514.93 

I 

.I. 
I 

10.3 ; 1503.02 ; 

3 a ; zi3.m 1 

2m ;izlr.s; 

lo.m 1 sq.0 : 

l 
6514.518 1 

I 
1 

; ;TOTAL I m.25 ; 23422.13 ; ml 53 ; x497.04 ; 

lIraEulrm7r’s kx1nure hatfl al cwss/DAss ckslql 5rdl-d 1393 



Tdh B: CO+I I.;LWWQ of lnrn*u~n~ II.-L.~IV~~O u (f,~r In$-1 ~~rl(w 1 .lC,, LdllQa :II) t I*i:\ ,'( IiLI) 
-- 

: ~~mfu~r~ar IX mm ;LNITIRATE ;9 m3 ;1ù 'Id 19 dl I 
1 8 I , 1 1 I , :QN IM ;QN :- ;QN #ONT 1 
8 1 1 1 # I I 1 
IA ~axTFuJCTIu~ MATERIAU ; ; I I I I 
11 ;cmnr +z+.: 239 m ; 3167 : 7569 13 

/2IRmar Ir(g I 29 a 1 10 7L ; 31: 1s 

I 3 ;Plain vire 3.5mn Iks I 37.43 : 41 ï-2 1 'hyl.ja 

; 4 ~thlkmulremrh5Can w I 45 36 1 36.17 ; 1676 t34 

1 5 ~Blrdlrq !Are ;kg ; 36.m ; 4.z ) 153 m 

;6+tm ;PC 1 45.03 ; 7.21 ; 324.45 

2% 

10 74 

41.72 

36.17 

4.38 

7.63 

1 I 1 I 
7a53.54 ; M 5: :’ 
314.15 ; 10.74 f 

1551.55 ; 63.24 ; 

1676.84 ; 54.B f 

57.68; 652 ; 

34s.a) ; 12.B ; 

12150.76 
314 15 

ze7.07 

a1.92 

z.Lï-2 

544.M 

I 
I 

: 
I 
I 
I 
, 
I 
I 
0 
I 
, 
I 

; 7 ~PolyethenesheerRbn Im ; u3.m ] a.55 : Y.2 m 1 a.55 ; w.m 1 14.52 ; 5a 80 : 

1 a Itemtnr Paint lb 0 ami 7.74 ; 2555.42 1 a.47 1 z7p.51 ; 14.05 1 Lo3 65 ; 

i 9 iwood for fonimrk ;rri~ 15295.m ; 0 05 ; 317.70 ; 0 05 ; 317.70 ; 0.05 ; 317 70 : 

110 $3115 I%l I 0.7s 1 0.a 1 0.45 ; 0.2 ; 0.47 ; 0.M ; 0.a ; 

)Il IttDPE p1p CD11 IM I ; 074; ; 9.31 1 ; 14.66 ; 0.00 ; 
I 
I 

[ [SLb Total (A) 
I 
I 

I I la1472 1 122349c6; 1%15 42 ; 

;e ~lmLk4TERwLs I , I I I 1 I l 8 I I I I I 1 1 I l 
; 2 +-es w hs.22 ; 4.Es;1&322; 485;1&5%n; 0.3;24z.91; 

f3~nggregare5-~nm ;III~ ;LWm; 129~15&7D~ l.B~lS&~~~ 1.97~2U3.10~ 

;4;ssxi ;rr3 ;wa.m 1 4.~ ; n26.m ; 4.57 : 7r39 sa 1 6 50 ;itin.di I 
0 
I 
; 13.42 Total (3 I 

1 ioïm52 1css;.&3: 1550.69 

1 
;c ;lA3x l , I I I I I I l I i 1 
1 1 Ilabor Skiltad Id I a5.m 1 3 13 [ 3241.05 I 39.i~ 

1 , I 
; wi.50 1 a.07 j 5105.95 1 

; 2 +mr Lhuk>Lld ;rrd : 4s.m 1247 15 )111zl.75 )2&61 ;Il187 45 pS.53 ;12%3.85 ) 
I 1 
I , ;S&I Total (8) I 1 14352.80 ; 14561.5s ;- 1mm; 

0 

;Cl ~FITrINîs I I l I I , I l , 
I I 1 1 I I l I I 

; 1 IG.1. Eb 1 1/2" ;PC ; 62.37 ; 7.m ; 436.59 1 7 m ; ~36.59 ; 7.m ; 4x.59 1 

1 2 $1. Cllxrr l/?” II*, ; ll.w ; l.m ; II dl ; 1.00 ; 11a; 1m; 11 %Y ; 

’ , 3 ;G . 1 . NI H>t! 1 1 l/z" IF I 44.a : 5.00 221 35 ; 5.m ; m fi5 : 5 m 1 zn 3: : 

; 4 iG.1. Nl~pLc 1/2" ;pc ; 11.94 1 i.m ; ,,.94 ; 1-m ; 11.5~ 1 I m ; 11.94 1 

; 5 IG.1. i3+ Tee 1 IR" ;PC ; 8239: 1.m: 8.3; 1.00; 82.39 ; 1.03 1 8.39 1 

; 6 iG.1. kyl Tee 1/2" ;PC ; 1705 1 1.00 ; 17.05 ; 1.m ; 17.05 1 i.m 1 17 05 ; 

; 7 IG.1 U-mnllR" ;pf 

; a ;Flzqe sd 1 IR" lix 
; 9 IG.1. En3 Cq 1 l/i?" ;pC 

110 IG.1. thcer 1 lb? - l/.?‘;p 

;Il IG.1. hacker: 1 1/2" IF 
112 1G.I. Brad;er IR" :Pc 
113 iG.1. Pqx 1 If2 Im 

121.3 ; 2.m : 242.66 ; 2.03 

322.03; 2.00; xbv35; 2.m 

na; 200; 55.66 : 2.m 

52.51 ; i.m 1 52 51 ; i.m 

41.14; rm; g2.28f 2m 

979; 1.m; 9.79 1 i.m 

185.66 1 lo.a ; 1933.œ ; 10 25 

242.~6: 2.m : 

mm; 2.m; 

SS&56 2m: 

52.51 ; 1.m; 

82 28 ; 2.m ; 

979; 1.00; 

1m 02 ; 10.25 ; 

24.tis I 

&?4m; 

5S.66 I 

5251 ] 

a2231 

93; 

lm.œ I 

114 iG.1. Plpr 1/2" Im f 6500; 3.~0; a38.m; 371); z3.m; 3.B; xïirn; 

115 IGdte Valve 1 1/2" :Pc 1 kW.40 ; 2.03 ; 1724 m ; 2.m 1 1724.~1 ; 2.03 1 1724 m ; 

116 ~HDPE Pip Cm (Drainqd~m ; a-s 10 ; 10.03 : 851.00 : 10 m ; a5i.m ; i0.m ; 851 m f 
I l 1 - --l 1 1 I 
I !Sh Toral (0 I 1 6514.98 

; 
6514.38 I 6514 33 1 

I 
I 

; ;TOTAL l 
, m9249; Iw2s.59 ; 4xxJ.19 : 

iîmbul~mr's Emmw lxbdl a7 Cl&S/oUSS &sigr swnoard 1593 
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\ 
A’ 

c 
1 - 1.9~10 IX: Ca51 of JMPAS lnptmcul S- 

~lhdcn EstmYtcrl castavdlkble Y) fur) 

s.Ei3.Fsd-lum tia-c 

P-r P-r h'!F MD. of Tramissia~ Disrrit>Jncn T-1 Sd-me Pw CqllKa Pw qnw 

f'cplimm tku&ul.d Pqxhtun Tqx Pipe hl PP Pipe Cm) Cnsr Ns.) Cosr: (IbQs.) car: (tas.) 

[Prrscnr Pcp.1 Ica1q ml 

lArqe.Kavre 47 9 6i 2 747 172 919 x258 14%.s5 1077.79 
~ zcze5uaLar,Kavre 14 25 1% 6 Fi7 93 1741 la554 1293Y 537.m 

\ 3ctakalthJ<, Kavre 439 74 tas 6 2u) 633 a70 223% %J7.& 3i8.35 
4lkaiee,KavR 429 73 592 0 1587 6ï2 z59 4az6 934.5% 677.24 
5 RallW, xavre 161 z 2x3 3 lcpo 1265 En5 161% lCfQ27 m 07 
6 S~IX, Kavre la? 16 141 3 241 150 391 1232-l lE9oz iB3 51 
7E#-wnsetar,tire 312 52 433 5 862 53 lco7 L+a579 d3.84 667.16 
a Brrini, hd-+ la7 a 235 5 24al 650 350 226051 lB3.83 %7a4 
9 Darslrgrar, Rareshap 322 45 383 5 sm ZlaJ 2al 2x573 773.95 610.27 

10 Ehamw, tLbak!x 325 50 477 16 17% 5759 5557 >m 1765.Lo m2.3. 
11a-umAnh,- 234 50 417 13 6% 2619 315 455sll 1619 ü) 11c2.:a 
12 Kahim, Taha zl 40 325 9 ?B 031 ma ,29267) 1323.17 SP?75 

*"er;qe 246 41 341 7 ICI27 118 mo 262a 1150 323 

101 



Tûblo B!à. Cnst cuqwmcs of JIW'AS ~a~,tcmmral scixwr~~ 

u.bd m E~clflnhl uur d”JIlQlr SO ldr) 

s.tb. sa-mlx? Em? 

% % % 
% Pllled bskllld % -1rY 

bhtefials IAxur L;aur Cuerlxd.5 Cmrrihrclm 

le.~~ &!.4a 3.17 16 18 18.17 16 86 

2 Dcharsar.bvre 47 44 6.61 Pc& 13.91 Y.61 

3 hbt nuk, Krvrc 52.19 7.28 2694 III.9 27.67 

4Rarrche.Kavl-e 55.31 5.29 29 19 10.22 29.78 

5 hicar, tivre 55.94 5.B z.Fz 1s 65 aG3 

6 Snrtar, Kwre 45.16 692 30.01 17.91 30.53 

7 Mskota Tale, Kwre 

8Bhainserrar, Wre 

9 Tlp-Tlpey, tivre 

Sel.50 

50.10 

41 51 

G.7l 

50.05 

43 17 

42% 

3750 

38.55 

52.03 

1.87 

5.86 

3.56 

25.0 

3040 

42.13 

1s 39 

13 64 

12.30 

10 eec1n1, fi.med++ 

11 Lxh-gtar, Rzd-hq 

12 ehanarhzk, IIu-mq, Nwakor 

13 f3waxkh. Wdrarar, thakor 

1A LCIKM, Kibllas, tbzkot 

15 Kard-ini, Ta&, Nwakos 

16ll-al~/PoWi3ri~i 

1.4 

1.07 

41.55 

33.53 

10 31 

10.35 

3.a 3791 15.92 

3.39 36.67 16.% 

3.52 4: 29 17 68 

2 76 39 44 19 a 

2.YJ Y.ta 10.16 

26.77 

30.59 

Gf.55 

42.g 

33.83 

33.36 

37.08 

41.d 

39 81 

35.36 

Hvcray3 4ô.a 4.u2 32.89 14.49 3.40 

I-Y 
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1 

1 

Table86:Averqsofq.mcyscherrmstcka ~u~thxtwrtwds) 

( 1'111 IlrltP) 

Gmlry flw systen 

1 1 I , IRpr IEb. IRpr IPW WV 1T0ra1 ~Buwf~clerles~TotaL IPer IPrr Caplu I 
1s. +pcy IbTe ilarimlof ~larim~kqh Ilergch ;Pipe IcasK ~Pmjecr ;tapm ;Cm 1" ; 

#2; ;krvtd;rgs;pv ITrww-ni- ~Disrn- ;Lqlch;(In "1 ~COSC ;I‘L-Qc i IW Prlce i 
1 , 1 I 0 I I I 1%' Issim (m)~hrcim (m)~(mI 1 ; (NRS. 1 ;wRs.) ; 1 I 

I-I I- I- I- I- 1-l I 

; 1 ~lNIcfF/Duss ; ; ; 1 1141 ; 18 ; 61 1 407s '1 
-1 '-1-l l 

a72 16247 ; ; 4727b; ml a74 1 

; 2 ~FI.t#i1oA/Duss ;zJz!;z; im; 5624; Eu3 ; 74% ; 27 ; mm ; 1012 ; 1159 ; 

; 3 ~tELVETAS/LUSS ;979;17; 79; 1 
l ; 8125 ; 1 797467; 816; =I 

14 1-1 ; 246; 4; 68; , 
1 [lu9 1 24; 13X37; Oi13; %S ; 

15 ;- ; 212; 7; 29; I l 1=Ql 41 ; 195324 ; lb7 ; lu7 ; 

; 6;ws 

1 i' ~WEfJAID\MW 

; a INFEsC 

;9;swPfOs 

110 pacs 
l 1 1 0 

7015; ïwls; 35; si3351 3% 
1 0 I l z3; 2357; 631 
I I l I 23 1 m7.54 ; LT6 

; 1166 ; 41 mi91 ; 512 
1 l I I ; 1-i 415 
I l l 1 
I I I I 

1 I 
1 I Ipcpr IFb. IpcPr ~Dqrh~Brneticlerir~Toral ;cost Ih ;cir>t IPer Cp1r3; 

;s.kx +jency ~larim~of i tanmiof Icosc ;Pmjecr IPer fCaplra~Per '+AL ibsrin i 
1 1 I I ~serVel~l&llS~~ $#ll ;Un %) ;cass ~wll ;cust 11593 Pnu~lP73 Pnul 
I 1 l I 
l I 1 I ;!A1 ;(M) ; ~MFS.) ~MRS..) ~ws.)~mFe..) ~urlta5 1 ; 

1-1 ;+;-;- I-1 -1-1 i- i- o-1-;- 0 I 
1 l 1 I , I 1 6 I l 1 l I 
l I 1 I I I I I l I 1 1 I 
; 1 ;Futm~\cu~s ~mE2; 87; 62; 50; 12; 1245757; vmm; 156; ksi3; in ; 
1 2~tARE/tkpl 1 355 ; ; 1 1 21 47E3 1 1 14i; I 

I ml 
; 3 #4TulAIu\NwJI ImI 48;157; / 4; =mJ;lmd; 79; l-f575 ' 111 ; 

; 4 ;Nnçs ;11Lwo;1So; 122; ; 15 ; VX4176 ; 6361 ; SY ; -fiïN ; hl 
I 0 l 1 1 1 l 1 I I I I I 
I 1 0 I 1 l I 1 l 1 1 l 1 

I 
1 1 I I I l I I I I , I 
I I I 1 I 1 I I I l , I 

I I 
1 l 

;Sa ;,Qqncy 
1 I 
l I 

Ipqu w. ;Pqw- ~Dqxh~&ne~~cwws;Total ;COS1 IPer ;Cuir IPer +Ca; 

~larim~of ~laam~ol ;cosï ~Pmjec7 ]Per ;capiz~~Per kil ira; ;n i 

~seivd~tklls~per ;uett ~Un %) ;Cosr ~Uell ;cûsr ;lq;rj Price119B Pricef 
I l I I 
I I l 1 ~bell ;tn, 1 
1-i I ;_;_;_; -1-l 8 -i-i 

0 1 I I 0 I 1 I I 1 I I 1 I 
1 1 ~FINJIDA\CUSS ;6%0 33 2lo 35 0.95 
0 1 I 1 I 1 I 
I l 1 1 I I 
I I I I I # 1 , I I 1 1 I I 

.I. 

8 
I 

tbre' Allcosrs are cuwerrd into 1593 Jarary pnces usvg G.OP deflaror lhis bas4.E for r( 1% to 85 ad in rhc 

breryearslS.9I, 13.3, Il.a, 8.1%. 11 5%. 9 EZ xd fmn M 91 10% 15%sd axpenr year's IDA asnwreoi1Z. 

L 
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Id& ffi: Avn+ tir -FLy &LJ (ulilwr &CI~&) .41~r4.. 

( 15% prlcd 

cq bel1 

l 1 
I I 

;s.kl pguuy 
l I 
1 l 

t 
I 
I 

Ipcpu- w [Pqu- IDcpUlIlib~tlilrnrsITor-ll ;bsr IPCl- ;Lbc IPer C+I~CJ~ 

Ilarlrn lof i larlm~of ;CL4 ;Pm]ect;Per ;caplta;Per kil (lbrm : 

~servd ~klls~per IueLl ;(In _, [car ;hell ~Cnsr ~1933 Pricellm Pric2; 
I I 1 , $ell ;tfi, ; ;mRs 1 ~w?s.)~cN&.,~cNRs.~ ;tIntas 1 ; 

Spriq Protecria? (point xurce) 

l 
1 1 

1s Ms. $g!incy 
l I 
1 1 
1 
1 I 

IPcqu ;ML of!Pqx- ~Ehxfic~enes~Toral IPer ! Per ;Grsr I Per I 
l 

i Lana, ]Poux ] la~irni CnsI ; Pmpzr jF+xinr: SixircelCapira IPer Poinr ;C+ira 1 

;swveli ~SaJru~pr ;ai-l %) ;tost ;cusr ;ccnr +iru lG93~cosr 193 ; 

1 
I f j xurce~ ]Un N Rs.)f(h N Rs.) ;(In N.Rs );(In. NRs.) ;(In N k.1; 

1 I 1 I 1 I l I I 1 1 1 1 I I I 1 1 1 I I 

; 1 ;Fu+irr~n\ouss I I I 1 I I I 1 1 I I 1 12659 ; m1 l@S9 1 no ; 

; 2 ; WICEF\LWSS I I I l 1 l I I I I I 4 15749 1 2501 15749 ; ao; 

I 3IcARE\Nqral l l ; 2:27-l; 24 ; 17035 ; llun ; 246 ; 14oL9; 3201 
1 1 1 1 I I l I l 1 I 1 
I I , I 1 l 6 I I 1 I / 
I l I I l 1 1 , I 
1 l I l I I l I 1 : I I 

Sauce : Diffwmt yllrt<T 

Fore: Al1 cnsrs are ccnverted inro 155'3 b-uary prlces usirq GDP ckfbtor. livs bas 4.1% fcf FI 1% fo 85 sd in ttx Laser years 

15.9%. 13.%X, 11 a, 8.1%. 11.5%. 9.g! ad fran M 91 M 92 15% sd currmr year's IDA esnrrare of 12% 

lC!4 



1 
1 

1’ 
1 

Tebta 87 ht Ccqmaxn of dlffomt sd-amen lm.sl 1x1 il4m-y &,~a 

Gmmy Flw Sdm-es 

f%xerial Tta-sprr Skllled Wskllled Tora 1 

kimr LSmr 
x % x % % 

umEF\cuss a 3 10 24 % 

FIMIDA\CWS n 13 4 a5 ICU 

u\RE/WL 33 31 3 33 im 

LUS 39 23 9 xl im 

UATEfWD\NEUAH 34 2 5 59 im 

NFESC 59 1 a 32 im 

9nllm Thewll shas 

ttxerial TraryloR Skllled lhskllld Total 

Latnr Lmr 

% 7 . % % i! 

F ItMDA\C'JSS n 1 13 1s im 

LWS 76 5 19 103 

NRCS n 11 15 im 

Material Trmqon Ski lied thskl lled Toral 

Wur L&a- 

% % % % % 

NRCS 43 2 12 xl lrn 

Sauce: D~ffermt scurces 



14Au rY1. rul(rJlal,#1, or rm I~CZl, l icn ,:y !.LlwF, 

&ud m fllT!i - Stdy lk,,.,, 

qma1cQst t4P.s Yzlm 

kfcdatirn Size: 3YX Giig-~ RpAanm) oB3 pme) 

l tbtaial Cost ; Gtlrmrtd Iknrarincet Prru~l ;f+nrhly ; 

I (Ill H.Rs.) ~Capltat Value~ % Factor 1 Cost ; cnst ; 

I 

~Rxenal COS~ I l I I I I 

I 1 I I I I 
~calpmts: I I I I I I 

I I I I I I 
;cw11 srrucrure l 1 I 1 I I 
~CD! of Capital tmr) I 6Ya.m ;0.2s I 

I 
1 I 1 I 1 I I I 

IPlprs 
I l I l 
1 I I I 

;ca!ofschYi??Cost) ; 2a3xa.m ;O.M 
, !..-.i.D ; % 78 

4 I I I I 
1 1 I l 1 

I Tapstds/Values I l I I I l l 1 
~tm!ofsdmwcost) ; 69420 m 10.75 ; sa.65 ; 43 39 

IToral Ft%erlal Cm i I 
I 1 173s.so ; 144.63 ; 

I 
I ; tblDer 1 mthly f Amal ;knmiy ; 

I I 1 I Rate I Cos ; cnst ; 
I 1 I 1 
;lïbx car I l I I I l 1 1 l I 

I- l 1 I I I I I l I 
;Typ: 8 , I , I 

l l I l I 
I 8 I I I 
I I l 

0%; az0.m; 

I I 
~liYinkna7ce bbr!w I I ax3m;ux,m; 

~lhskilld L&x , 
l 010; 833.03; xorn; arn; 

1 txc!ofbMstost) I I I I I 
I 1 I 1 

;Total &IX Ccst 1 I l I 1 57t0.m ; k3.m ; 

4 l 

;Total Gxx I I 
I I ; 7455.50 1 ; 

I I I I 
~Tocal C&H mst pr y-r m I 1 

I I 

;Total cm cost/i+xl~. 552 1 
t 

Sxrce Cmsultax's Gnrrate 

raacerlet cost 0.z of CapltaL COst 

Labw cost 22% of CzpllïiL G3st 

Tata 1 ? 7% of Cap1ral GJst 

rau~cknq nap rtp~rs In c-&ry i )Ltlrz urh la! ot C~~>ICJI ccst 

3%of cqxulcmtprsnm 15 mtd to tu m11ccred fcf 

rtwlvwq fu-d faf qxratlm ti rralnrw 1.e. NF&. IQXD prr Sun 

ptr scheme (1.e. NRs I!X0 pw Tap). 



..; 

Table&? bpxatimof WI-GravIry Scheres 

(bd m 1hw2 mEy - im) 

CgltaL G2de rai 34nm 
Pqxhrim Slzr: XI (Desy Pqculatimn) 

mEJ3 prlce) 

I I 1 w I DEMI ~Paterlal~ 

+?#lt1ty ; ~Cnstffr.I 
! 1 l l Hrs./Yr. ;Un N.Rs; 

I I 
~Sprvq lnrake I I 1 
I I 
~P1pl1nes I I 2.5 

I I l 
~Plpline Ckmb2r.s 0 1 4 
I I I 1 

12.03 

23.25 

26m 

I 
I 5.20 ; mm 
I I I 
1 io5.m; 54o.m 

I 
I I 

1 n.m ;44o.m 
I I 
I I 

iRwr,olrs il Eb. I 3l.Y); - ; I 
1 

I 
, I 

I 1 I l 1 I I I # 
~Fketwir I I 10 ; 4.30 ; 0.70 ;a~rn ; 

I- l I l 1 I I I I 
~Valuule b5t I 

I 
I I , I I I l 

I 1 I I I , 1 I I I 
;T+St.w.i 1 71 3x.$0 ; :iunm I 
l I , 1 I I I 1 I 1 I 1 
~Annnlsttarlm (Flxed) 1 l l 69 m ; ; im.m ; 
I 1 1 l 

1 Total I l ; 525% ; 132.90 14710.00 ; 

I 

I I 

I 
NRS I ; asmi i0a.m ;471o.m j 

l I I I 
!Valu? of C%H tcd I 1 I 1 1 

I l I 1 1 
~(Rcplacmrtnt in 5 yr.) iim I 

l 
I I 1 1 
~TOC~~ C&Y bst Per Year ~~031.m (3 1% of Capital cûst) I 
I I I I 
:Total C&l Cnst/Pkzxh 1863 l 1 

Eurce. Cawltmt’s Gnrrate. 

tbtenal Cnst: 1.6% of cqlltal cnst 

Lhur c&t. 1.5% of GplWl Gxt 

Total 3.1% of C+ita1 Cnst 

* Armral L&X Cost 1s dculated at NRs 6 pzr cd ansdenq 

75% eff~cimcy NF& 8 prr hr. 

Farerlal Cast 15 daiatsd m 1933 price 

Ccns~Qnqti)or RqwrsC:of CgitaL bstprrsrun 1s ~tlnated 

to lx mllected for Re.dvlq Fud for CBM 1.e. NRs 1GXO per &-w-un 

pet- schene. Per S~-BIE (1.e. NRs15COper Tzq) 

(ffunTde85 formltcpxlq'& aostTableL5 fortpcaLgravlrysdwneaswqxlm) 
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L 

- 

IdAo ‘11. Clrll.~ml ,111 I!f IW l-,sl r*M 1,r.J PI.Il.-, I’,, 

UsAd ‘II tillillS s1ury 1irAl) 

c+ltdl Co;r. tW13K13 

Rplacim Size. 56 Khsg7 Pcplanm) 

ws3 pncel 

1 llnpxmt: ; CLwlIl?, ' w.J L@d3Xt ikiCerla1~ 
I 1 I 1 ICasKfYr 1 
I I 4 I I I tirs fir. ;(In N Rs; 
l I 1 1 
;sp-1qIntake ; lb ; 12.60 ; 5.a ; 83.m ; 

I 1 I I I : I 
;Rrxnar 1 lcull 1 0.43 ; o.ïu ; l I 
I 1 I I I I I I l I I I 
;Plpr Clms 1 0.01 km ; 0.23 ; 0.u ; 2.15 ; 
1 I 1 I I I I I l I i 1 

IW sd ; 1 ta. ; u.70 1 ;zxlm; 
1 I 
l 1 
I Toral 1 I 1 I S9.% ; 6.9 ; 2E2.15 ; 
I I 
I I 

1% I 
I ; 479.a ; 44.80 ; 2a.15 ; 

t , I 1 
;Value of CBli Tcd 1 

0 
i (Replace~t in 5 y.1 Rs SO I 

I 
I I l I 
;Tord UM tmt Pet- Yaar a5.s 1 

l 
I l 1 I 
;ToraloBM Cosr/bnrh 67 1 

I 

hrce: Crxx~~lrmr’s Estim[e. 

Paaterial Gsic l.Z< of Qxral Cn5.1 

umr co!x 2.6% of cqmïl1ccur 

Total . 4.x! of cqmal GzGt 

Cmsi&riqw~or ;epairsUof cry -~lmsrperirrun 1s esnrmrd 

TO k cdlecxd icf redviq fud ror cprra~~rn sd rrainwnaxe 1.e. 

NRs.mpermunper$rvKJ. 

(fmnT&le85 for mitqmucy & oxx Table 46 for typlcalspnq pmrecrim sd-ax+awnpr~rn) 

- 
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r 
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1 
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1 

I’ 

t 
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1’ 

1 

1 
I 
1 
I 
I 
B 
i 

Table 91. Esc~rrace of Lhlt @aaclm cnd klnrenmce Cas~ 
- --.- - .---Y- 

1c.m lh1t IrprtPer InadaxeTms bJ-l-ual~ uTs dWrrruL5 (OUI~ ) ~UCecldl~ Wb.) 

wa mur Pr bru lzklxr cnsr ùst 

(hr. 1 (hr.1 Year (hr.1 (hr 1 per w 
T~me ('93 pnce) Year ('93 pncê) 

SPRM INTM 1 pb. 

o-e.% w KO clew 

Cle3-l Chxœf 

ched< for seqq2 

- flcu 

Rtpwr CcrTIiIirn 

Rtparrs 

1 1 1 0 

2 2 0.5 1 1 

0.1 26 2.6 0 

0.15 26 39 0 
2 1 2 0 

14 2a 0.15 2.1 42 s-33 a) 

Toral 12.6 5.2 a3 

sTRE&l INTME 1 tb. 

Clem fi Lrer 7 14 1 7 14 

Cleal &m-itw 0.4 32 12.8 0 
Oxck for erosim 0.15 26 3.9 0 

r433sLlre flcu 0.15 26 3.9 0 
Rw rmJiKim 2 1 2 0 
Repl rs n 1400 0.1 7 14 12n30 WI 

TOral 36.6 154 

P!PE LINES 1 tbl. 

0.5 26 13 0 
Repalr eraim/kak 10 4 1 10 &? zl5 ns 

RW 03 1 03 0 

Tout 8.3 42 215 

-s (a11 rypd 1 ta 

Inspa (mcl. dtamq) in pipes 26 0 0 

Cprare valve(s) 1 4 4 0 
Rrpalr Cl-abs 10 28 02 2 5.6 SM 110 

05 1 0.5 0 

Total 65 5.6 110 

RESEROIRS imM3 

0.8 26 20.8 0 
llvsk d TO cltal 4 2 Y 0 
ckm 14 14 05 7 1 43 215 
PBlntaln gtubs ad dra1n.s 3 12 3s 0 

3 1 3 0 
Tocal flxed 30.5 7 ns 
Total variable u.3 p 
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Table Vl. Ebc~rro:~ of IJlr Cp-arlui xd Kaintm;rice Cb.,t (~~llllllnri. ) 
--- 

Ikm Unt Iqm per Incltice Tuws Alrwl tb3 
ww Luur pY V?u 

(hr.) (ht-.) Y-r (hr.1 

TAP'STMX 1 Fb. 

hpect (lncl drdln) 05 4 2 

Flr nw ql t&ad-w 2 4 a 
Flr rw3 c;p 2 0.3 06 
RrpalrTqxrd 0 
Invrst1gxr prdtm 3 12 35 

Toral 466 

/UMINISTR4TICN ' W 

collecr mThh(y 6es (by WC) 12 0 
Pl-qm-eacmnrsper~ 12 0 
prepaf-e repofl 7 1 7 
O&r rmrrridls 7 2 14 
Al-te-d mr~lq 4 12 48 

Total 69 

-----_ --- 
ur4 ktenals ddtL.1 M3terl41; LNù 1 

Ldxur thc Lxr 
0-r.) per w 

TIR ('9 prlce) Yeer ('93 pr1c.e) 

0 

0 1.5 
0 194 
0 

0 

0 

1% 

0 rm 

0 

0 

0 LOI 
0 

0 

-m 

0 2x-J 

tirce. Eimra k ParCners StL&l%O 
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Table 92: C&l esriwte for Kni Rnp (9~110* Tbwell) 
---- _- 

;S.N. ;1tm ilï6t ~kJ1q ira. uf;kpa1r ]Renerks 1 
I , phlC [Curdim IRtp;nrlCtir 1 l I , 1 
I , ;Nu>. ; 1 INIL I l t , 1 4 l 
I l I 
I 1 IPluger Fax 1115 m 15 Years 1 4 M 1 4bl.m ! , 
I l I l 
I 2 iP.A. Tcp Plate \ 29 CD 15 Years I 4.a 1 116.1X1 1 I I 
I 1 1 I 

; 3 IRlrg 1 23.03 11 Ytirs ~Xl.CIl j 60 CII I I 1 
1 I 1 I 

1 4 ;Ebrrm ; 23.m 15 Years 1 4.m f 72 0) ; I 1 

I 

; 5 ;P.A. U~&S ; 6 m ii/2 YearsIU3.m 1 210.m : 

.I 
; 6 ;hkeeb&,hr (P~C) ; 4600 ~1/4Years~Exl.û3 ; 368000~ 
I 
I 
; 7;Lcckhbr ; i0.m 12 Ymrs 110 m ) 1130 m ] 

I I 

I i3IfbxîPin ; 34 03 Ii Years p0.m ; 1x0 m ; I 1 
1 1 I 
I 9 IFuLlc~a Pin 1 x1.00 11 Years ;lo.m 1 39.0) 1 1 

I I 
~10+ekd%rw 1 7 m ;If4 Years~83.03 ; 5a) 00 ; l l 
1 , I I 
: 11 IFlqp3 Valve ; 27 m ii Years p.m ; a m ; l , 
I I 1 l 
I 12 ;Valve UF 1 i3.m ;I Years ;a.00 ; 2a 00 1 I 

l 
I I 
l 1 
; 13 p+sd Bjlc 1 i0.m 110 Years ; 2.m ; a.03 ; , 4 

l I 

~14p-kdM.it ; 4.m 110 Y=~S ; 2.m ; 8.03 ; l 1 
I I 
1 I 
i 15 (t+azdUahr ; 5 133 ;tR YearsiU) m ; xx) m f l l 
I 1 
l l 

; 16 ;F~A !Jasher 1 4.00 11~2 Yearsi4lCIl ; Item ; l l 
1 1 
I I 
;17+LxKMlt 1 3.m ;a, Years ;4o m : iaD.00 : I I 

I 
I 
, 

; 18 ;m!dl 1 29 m II Years la.03 ; 580 m ; 1 
I 

I 1 

1I9+we ~?lS.l33 120Years i - I - ! , 
I 

1 I 
1 l 
~al]tbdlîmer ~257.apclYmrs~ - ; - ; 1 

l 

I 
I2l ~ttdle I34.m IZOYears I - i - ) 
l I 
1 P ;Base Plate 1214.00 ;a, Years ; - 1 - ; 
l I 
1 !Total Initial CIt OT %p kd ; 195s 03 ; 
I !Total Raintmmcc Cost 1 93s.m ; 

[ ]Per Ymr Rqir Cust ; 4a.m 1 

%u-ce : RUSSP htxrn (FLlNIDA) 1n1591 Pnce 

fw Nrpal MI. 0 (lrrprovd t-=plP 
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c 
Idrle GV. WI 951 IIlFlI~ I$>l Ikll I+N(, ('4HIIIh.J 111?=3rpII1 trrll lIIk21 

I%N. ; Iran ;cost ~l.titlrq IFlo ot:Hqulr ; Ha1urL: ; 
1 I I , $l1t ;Lurarim fRqxlr;Crjc I l 

I 4 
I , p-Ri. ) I 1 I I JNRS. ; 1 
1 I 1 l 
I l 1 I 

I 1 I 
!UQl Cast in lW3 Pnce 1 , 
I I 
l I 

I 1 1 
i IToral Initlat Cast of m h I25u1.m; 1 

l 
I ~Total ~mwnmcc Ccst ;ia55m; I 

I 

I IPer Year Rqmr Cnst ; toDm; 1 I 
l I 

l 
) ;TocalCnstL' ;i53m.m ; I 

I 
1 ~rüinrmmeGxt 1 3.9x ; l l 
8 1 
I I 
I Cuwaeriq plarïorm repir i % of qlraL 03s I I 
I I 1 
1 0 1s snwtd as za-lull Lm cns. 612 ; 1 l 

I I 
I I 

I 1 
I ftnthly Emtmce Cnst 5i.m ; I 
1 1 1 
l 1 , 

Source : RWSSP Lumm (FLFNIDA) In 1491 Pnce for kpl N3. 0 (irrpmxd harf*rrp 

Mxr Lxal tb 6 pnp cnsvi d-e Cess ~rwes~iw, _ ..: :.y me chlrd 

tic for I~NW~ N+a1 Fb. 6 tut WI ~351 ~11 increse by 1 5 tms. 

- 
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T&e m. Gmnniry cmtrikut~m for cqxtal xd C&l fud In JWAS inplewntR;1 schenes 

kkcd Ul c?arlRuc.d IuaC mo1LSLc 3-l IL11 ) 

;scntmrm +&-oLd;Sti pw tGp1ra1 ;% C&l ;% allmnlry 1 
I l l I ~bârGts.)~axr Gs ) ~KW + capiLal)~cmvihrnm 1 

I : I JGnrritxrtim ~anrrikwtim #h-d I 
I , I 

1 I 
I I 

;Lhakatti , 1 74; 2zt5-i; 52w f Zz!] 27 07 : 

~GAlrErar l I 15 ; 1935%; ml 2x!; 1 I 
;Bet1n1 

I 
l 35 ; as51 1 m1 1.77:; 42.03 ; 

I- 
I 
, 75; 4ma5) 8315 1 2 rn![ 2378; 

~Smitar 1 , 15; 1m; 2-1 2 11%; 32.53 1 

~Utrirgtar , I 56; 419729~ m: 1 .W) I 1 
~h-cîqtar l 45 ; 241455 1 4yx); 1 26%; I I l 
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. 

Table %. Tlm~ sav~ty I" JMI'AS ~i@arwwl sd-a~ 

(md in ~,i~~md %C irv~~b~lo A rat) 

;sdEne m ;tb OfI Tlme Requ~re;T,ne 1 I 
i I w I i(min 1 for 1 
1 4 l , I 1; 2; 3; 4; 5 : 6 I 7 ~rcu-dtrip : 
I I 1 I 
;lamcfrda ~22;6;3o;a;a~ta; ; ; 3.36 ; 

;kJ. of HI I I I ]5~81313~31 1 i 1 

~knd-s sascednesl ; 12 1 12 t 12 ) 12 ; 12 ; 1 ; I , 
0 1 I 1 
;Hlkluq l'luh 1 a3~a~5u~10~50;30~ 5;m; 5o.m; 

p42. of Hi I I l ; 12; 12; 14; 14; 29; 2; 3; i 
Ihnrhs zu.wcednesI ) 3; 91 3; 9; 12; 12) 12; , I 

I .--- I 1 
~Tlwlo &zin 1 III 60; : 30; ; ; ; 1 4635; 

IEb wtt4 I l l 161 15; ; f ; ; 1 
Iknchs xurcedriu~ ; 12; 112; ; ; ; ; , 

I I 

ISmltar ; 15; 101 15 I ; I I I I 13.67 ; 

)t&J. ut Hi 1 
l ) 4; Il; ; 1 ) ) ; l 

l 
[f+ndu urrrcedrwsl : 12; 12; [ ; ; ; ; I 

l 

I I 

~Utrirqtar ; 56; Mf 30; 45; l I I l 
1 I l I 43.93 I 

]Ml ofttl l l I ; 11; 15 I 30; ; ; ! f I 
~Pmrhs scurcednes~ ) 12; 12; 12) 1 ; ; I 1 I 

I # 
I--SF a.31 ; 

I 



I 
I 
I- 
1 

1 

I 
I 
I- 
1 
I 

I 

I 

Table 95: dis for Tour &wfir AM(ysis of Gravity Sd-wzs (LDA-M&ccI) 

mtk. 'cm 

- 

(a) Pef C+ita oxts 0.89 NRS. Cd) Valueof Tirn hbril - 30 :: ru11 -,c btnzr1r 
(b)RecurrwxOBM~r 3%of per capita cnst 16 % 543 % eLTxnnlC bceilr: 

(cl sYfKkaf-2 Costs 140.150 NRS. Y% 25 ~%2clnnllC hnrr1r 

PqxLdtlm : 390 33l Present Fqularim 

IJ-Nesomlt Gast 

tap1tatCost 

rtaterials 

L&x Sklllrd 

Lbr Lhsk~LlaJ 

(Xlel-kad 

Tord1 

Smitatim 

CardnmtPmr. 

Total 

knef1ts 

347.m NRS Pdpstd tmnte-mx NR5. hv2are ihts 

% Factor tas. 

4a 1 166623 ReaxrentC@l 10.487 GmnnqElcb. 
5 09 15 620 liWlth/SZillK. 

30 0.9 93.n7 tkrriomat ED. 

17 09 53.105 W Traimrg 

Y9 051 !dJC Tq 
14 15 13.a (35% Btenal) Shlt Cw4cqrmr 

a.079 7.2ïll 

-349 552 Total 

tas. 

3ooa3 

ï-l.% 

16 axl 

0605 

11 xl3 

946 

140.150 

ti]usKed 

NRS. 

273-O 

64.7% 

14 al 

0.545 

10.3% 

a 5;~ 

0.9 Tacmr 

126.135 

Gmlty fhsystan s3Vlqs LhlT: Rate ulll: Vallr Facror JLl]uSKed 

tas. NR.5 /Hl/day tiRs/yew NQs./ya3r 

T~mesavvq 3.m 3 aO ttxrs/~ld/~ oa0 I.nm/Hi/Day O.CI 09 1%.489 140.540 

hcreasezlbeter 1.1.u 1.148 tkws/H-wsehsld/Dq 0 c%o Inm/l+l/Day O.cQ96 0.9 53 %9 Lg 55-L 

Table%: Ezzisfortzr M&it IIML~,ïscff ShalLorTUxwLlc~ (W+W!xd) 

Ms. ‘an 

(a) Per Cap~ta costs 0.12 NRS. Cd) Value of Tirer SavaJ - 30 :: futt ?al-nn,c b3xr1r 

(b) ReairrmtUMmjr 4 % of pr cipita co5t 16% Xl/! t2izaTmIC twler1r 

(cl tirtbarc Cuirs la3.%4 NRS. 54% 25 % dlxDTI,c btrri1r 

Pqxhfim : la3l ax) Present f+larim 

lrlvçs1rN1t C&c 

capital cosr 122.4n-J NRS. rid~usnd t43inrerww NRs Sofhare Costs. WJUSKKI 0.9 fac-cor 

% Factor NI&. N?s. NR5. 

PaBtefials 58 1 70.592 ReaxrmtC&l 6.1U Gzmuvtyti nal 2730 

Lhnr ShIled 5 09 6.610 kalth/~s3llt. %.x4 23.519 

Lmr Lhskilled 19 0.9 a.930 NrrForTlel ED. Pan z3.m 

Oder-t-e& 17 09 la.727 W44 Traimrq 165il 1235 

Total 117.a9 !dJC Tq. 11 m 10 3% 

Smitarim 33.875 36 36 (33 Rterial) . Ski11 IkYelqnnt 946 a.514 

Total 153 m7 Toraal la3.554 16s.xa 

hlltS 

hallor T-11 S.zwlqs lh1t Aare lh1t Valw FdCCOr M]UXdd 

NRS. tas I?+v* NRs/yeür NRs./year 

Tlrrr tii/lng 0 a 0 637 hrs/Wld/ady 0 Go Inum/~H/bY O.O?l& 0.9 ï9 m s.ss 
Increalseduater 0.162 0 162 tirs/hxxfold/Day o.cul Inm/m/Day OK%? 09 15 s.26 13.703 
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T&e 91: &~IL la Caf lLIL711 krllyrr 9 of axF> lumdl sdrra3 (lM+whxi) ------- 
0dRs. ‘au) 

-- 
(a) Pw Cqta msrs 07SNR5. Cd) Valwof Tinr sirwxl - 33 % tu11 PIC &rlt 
(b) RcarrwrWuxc 3 % ot prr cglta mst 10 ': 50 ': ~auu~c inwr:c 
(cl sxn.we Cars 182.739 NRS. 5-b :: 25 ': ~m7zn11c twwr;c 
~lacim . IOXI rm 

Lmrsurult cosr 

Cqmtal Cmt 

baterials 

Labx Skllld 

Lxxx Lhskillrd 

oa-lkw 

Total 

S33itarim 

Total 

Bmei1ts 

765 'XI NRs pd]usred Palntefk3vx 

% Factor iGS 

,a9 1 680.&0 RecurrmrWl 

05 09 3u3 

1.5 0.9 10 303 

9 09 OI %5 

7% 5a5 

33875 36 y8 (35% fWerial) 

792.933 

NRS. sshre cars: 

23.783 CaTmnlryti. 

Hralth/Smlt 

kn-FollTEll ED. 

W%I Tmn~q 

UK Tq. 

Ski II DweLqm3-n 

Total 182 739 

ta.. 

?Qm 

% 3% 

Y.0 

OZ5 

11 SCD 

9.4 

pdpstd 

ms. 

27540 

tjg 519 

03.m 

0 743 

10 3M 

a.314 

0.9 TacTOr 

kq~ TLbcHLI 

T~~.~shnrg 

Lncr&uasrer u5e 

sdv1q Lh1t Pare lh1t Valu Faccor Pdpsrtd 

NRS t@S m-v* NRs/yea nW /pr 

0.637 tixrs/IixsehAd/Day 0.04 Inmrre/~/oay 0.CXYE-L 0.9 59 370 53.233 

0.162 tixxs/IkuxtwLd/Day 3.w Inm/Hi/Day 0.m 09 526 13.X3 
- 

Table W: ièsis for Cosci&w~%rhalyrisof ~LlscheJ (IM+&AI 
.?.a 

ws. 'an 

(a) Rr cplta ast.5 o.sal NFS. Cd) Vallr of TUE bled - Y)% fut1 ~XJ-aillC tuMlC 

(b)RcaurmtcMa.xt 3%atp2rcp1taast 16 % :A % coranlc keflt 

Cc) soirlare cosrs 182.739 NRs. 54 z 25 ;: .TzarcmlC bfz-efl~ 

PcpA.xlm. IUB &Il 

I.rwesrllkalt Co!i[ 

c2plt~l CO;T 510 CUl tu75 

7 Fdctor 

Pimrials 59 1 

kux 5kllld a 09 

IAmr Lhsklllrd 17 0.9 

cAhcrb& 17 09 

Total 

Smtatlm 38.m 

kl~uz~td b3lnta-mce NRS. Safnare Cos; 

iU, 

Z%...A Reurrmt C&H 15.7L8 Gxmnir/ lob 

36.m tkdth/%l1t. 

78.03 MTeomE41 ED 

7a.M) W.4 Traimq 

4Eï3.580 WC Tq. 

35.358 (35% FBrerial) Ski 11 Lhelqnmr 

9dJWeil 

NAIS. tes. 

M.al P x0 

RL35-4 a519 

32.m 2a.300 

0.225 0 743 

11 .m 10.350 

9.4 a.514 

0 9 tacmr 

Tmal 

amef1ts 

524.928 Toral 1Q.739 VAG5 

Wll !svlrqs Lh1t Rate Lkl1t Value Facror ZoJUXEd 

tas. NRS im/* M/yt33r NRs./year 

Tlne sav,q 0.&7 tkxrs/l+xsAuld/Day 0 oc3 :.‘kti/L%,, 003164 0.9 59.sïQ 5ï.533 

Lncreased uxer use 0.162 tirs/!+xs&nld/Day 0 . ~/lti/Day O.CIXG2 09 15 226 13 73 



1 
I 
I- 
B 
1 

1 

I 
1 
I 
B 
I 
I 
I 

I 
I 

I 

TabCePP:~lsforCnirB8lpfitkralysisaf9rirgRotMan~(~ 

WR3 'OJX 

(a) Pei- c2pita oxts 0.350 NRS. Cd) Valw ot Tm Smed - 30 ': tu11 -1c bsrr1 
(b) Reo~rrmr CBIim;r 4%0fpercql1wo2sr 16 ;: 50 *: txo-umc lh5kzflC 

(c) s0fnm-e Cosrs 1bo.lM NI&. 54 ': 25 Y -1c cen+TlK 

Rprlixlal : ml SC0 

lrweatmst c&t 

CaplKal cnsr 136.500 

% 

ftxerials 45 

L&r sklll.33 4 

Ldor Lhskllld Y, 

OJemaid 17 

Total 

sa\lw~lal 14 15 

Cartir Pro~. 8.079 

Toml 

BemflKS 

NRS. Pdy~.redhmmxmce 

Facror NRS. 

1 61.G ReoxrenrCeM 

0.9 4m4 

0.9 41.769 

0.9 M &35 

128 973 

13 CO (35% hxenal) 

72ïll 

149 4% 

NRS. bfnare cosrs: 

5933cammrykb 

Hea1ch/sm1t. 
kn-Fcfml ED 
W Traimq 

MJC Trg 
Ski11 bwelqmmt 

Tow 1 140.150 126.135 

N&i. 

nxn 

ï-l.% 

16 CUJ 

0.605 

11.zul 

91bo 

M]UKed 0.9 rzxror 

NRS. 

27540 

a.786 

14 LOI 

O.YS 

10.3% 

8.514 

sp-lrg Pmtect1cn 

Tlm sawrq 

lrlcreased 'uasrer use 

SaVlqs ht Rare U-Il1 Value Famor WJusrd 

NRS. NJ-s.fwday NRs, ,ar NRs. /year 
0.637 tkurs/Holseh3Ld/ky 0040 rnmreH/Day OCUl.54 0.9 23 935 26.92 

0 162 !tms/kxxfoLd/Day 0.040 !mxlle/HI/Day o.aIx? 03 7 613 0 852 
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Tabla ICI? Gxt Ibwtlt hlysis of %rw %&y Wr~~.nl IM'1 bmpx (Inns~h~l) ~~. ..- I_- -. - _ -- .- ---- __. ._~ 
(HUG. 'WI) 

Gmlry kherrs S-allw T-11 

1 
I I 

I I I ;Toral ;Nrr I 1 , l l I I l I 1 I ] Tarcll ;ter l , 
~Ya3r~Gqllral #tl ;sO-rr /Total ~ee-lmrs ;" :nts~c.p1ta1 jLc?l ~Sxnzi~~Toc~l ~&!%t1rs ~snellc;~ 

t ;GXtS ; costs 1 casrs ;COS1 I I 1 1 I l I ! cnsrs ; COS~S ; cars Iccrsr 1 l I 

I I I , 1 I I l 
1 I I I I l I I I l l I I I I I 

I II 1 1 
I21 30,530 1 
I 31 43,459 ; 916 

141 01,875 ; 2,m 

I5! 86,919 ; 4.076 

; 6; 1.63; 6,033 

I71 1 6.0s 

1.3: ; 0,033 

191 ; 6,033 

; 10 ; 1 6,633 

1 11 ; ; 6,633 

2,x1 I 2,441 ; 0 ; (2,441); 1 
I ; 879; 879 

7,627 1 ?8,157 1 0 ~mi.157)~ 3,159 ; ; 2,674 1 5,&3 

123 ; 5,149 ; 10,jzù 

337 ; 7,310 ; 14,953 

18.894 ; lU?,&9 1 79,391 ;cLl,497); 10,4&5 1 63 ; 6,842 ; 17,%8 

01 aiY) 1 

0 : cs,?m; 

1,SfY ; LS,C-.l); 

4,749 ~ClO,Z3i~ 

8,9-Z ; (9,aX); 

15,-m ; 3.4-J ; 131,778 /113,533 ; 1,876 ; 1,as ; 3.924 ] o,sl 

133,557 ;126,874 ; 1 1,as; 1 l,U9 ; 15,aG ; 14.793 ; 

135,x0 ;12a,m 1 ; 1,049; 1 1,as ; 16,413 ; 15,X i 

137,153 ;130,3Y+ ; ; 1,ck9; ; 1,u9; 17,0X ! 15,555 i 

139,ao ;IL?,350 ; 1 1,m9; ; 1,c%9; 17,616 ; 16,507 ; 

lul,~7 p,m ; 1 l,U9 1 1 1,as; 18.2%~ 1 17,iv1 ; 

142,819 ~136,135 ; ; 1.OL9; ; 1,0i9; 18,907 

144,747 ;1fB,w ; ; 1,oG9; 1 1,049 f 19,sa 

146~7~ ;iu,m8 ; 1 1,as; ; 1,049; xl,-23 

14n,d?2 [141,% ; 1 1,cw 1 ; 1,013 i zl,u?4 

150,689 ;1u,m ; ; 1,049; ; 1,DL9; zl,m 

152,ïZ +6,040 : l I I ml I 922; 22,555 

17,sa 1 

18,539 ; 

19,w ; 

19,374 ; 

~,731 ; 

_7),&3 ; 

154,785 p8,lce 1 l I I nz; I i?z 1 a,377 ; 22b5 I 

156,873 pl,191 ; I I I 419 1 I 419 f 24,aa f 23,~ I 

158,593 ~152,30) t I I I 1 l I 
I I l I 4 I 

161,139 1154,455 1 I I I I I l 
I l I 1 l I 

m,314 ;157,547 ; 1 I I I , I 
1 I 1 l I I 

;a31 ; 4.4%) I 4,464 ; 165,519 ;141,055 1 I 1 I I I I , I I 1 h , 

; 24 ' ; 2,m ; f 2,ic8 ; 167,754 ;105,146 ; l I l l l l I l l 1 1 I 
1 I I 1 I l 1 8 I l I I 1 0 1 1 I , I 1 , , 8 1 l l l l 

I 
IPV ac Disc. Gare of 102 ERQ= ,7.69% m WI = ZB 10% 
I 
I 
IN 155,CWh 39,015 xl.443 244,152 833,079 593,c927 19,142 5,328 18.3y. 42,513 94,47? 51.673 

a/c RaClW 3 43 ajc ~~10; 2.2-l 

sxne~ ccmulrmnt’s Exlffirr 
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Tddc1Or lktBBPhtb(~l~~fLetef+y-d R&iS hJs?Ct ( -1 cLnt1naY 
----.-- --- ---- _L_ 

~111~. ‘UU) 

Derp Tke.ell cq Lkll 
-- - ------ ------ -.-_. ~___ ~_ 

1 l 4 I ;Toral ;tkt ; I l 1 I 0 I I I 1 1 1 ;Tout ;Née 8 
~czplral pl i bfthare[ Toral ;E!e-eflts ~@eeiit ;Capital :QUI ;bfhare;Towt ~Bart1rs :&nrrlrs~ 
1 cuits ;bSrs ; ccsrs ;bst 1 I I I I I I ;Costs ;Cnsts ; cosrs ;lhsc I i 1 
l I , I I I I I I I l 8 1 1 I I I l I 1 I , , l l 

691 
163 ; 

3%; 

493 1 

493 ; 

493 1 

493 ; 

493 ; 

493 1 

493 1 

49 ; 

493 ; 

493 1 

493 ; 

424 ; 

3301 

189 ; 

I 

118 ; 

233 I 
3,811 ; 

5.m I 

7,374 ; 

1,133 ; 

493 1 

493 ; 

493 ; 

493 / 

493 ; 

493 ; 

4% 1 

493 1 

493 ; 

493 1 

424 ; 

=JI 
189 ; 

01 (118) I I 
l 

0 ; (2,Ka)~ 1,497 ; 

zï ; (3,586); 2,074 ; 

5s ; (5,157); 3,@7 ; 

1,049 ! (6,326); 4,147 ; 

1,755 ; 617; 23; 
1,818 1 1,325 1 I 

I 

1,883 ; 1.3% ; I 
, 

1,951 ; 1,458 ; I 
I 

z,u?? 1 1,528 ; I 
I 

2,@4 1 1,tM ; I 
8 

2,170 ; 1,676 ; I 
I 

2,248 ; 1.754 f I 
I 

2,329; 1,ss ; , 
I 

2,413 ; 1,319 ; I 
I 

2,459 1 2.m ; I 
I 

2,w 1 2,lti ; 1 
I 

2,s ; 2,353 ; I 
I 

2.779 ; 2.5% 1 I 
I 

I I 
I I I 
I I I 
I 1 I 
l l I 
I , I 
1 I , 
1 I , 
I I I 
I I I 
1 I 1 
I l 

45 / 

107 ; 

ml 
Y4 1 

Y4 ; 

z.24 ; 

zL24 ; 

324 1 

324 ; 

324 ; 

324 ; 

324 ; 

Y4 1 

324 ; 

=J1 
zl7; 

124 ; 

I 
I 
I 
I 
l 

118 1 

1,= I 
2,7l5 ; 

4.m I 
5,126 ; 

w1 
324 ; 

324 1 

324 ; 

324 1 

324 ; 

324 ( 

324 ; 

324 f 

324 1 

324 1 
CLI) 1 

2l7 1 

124 ; 

I 
I 
I 

I 

01 (118); 

0 ; u,am; 

23 / (2,401; 

545 I (3,493); 

1,w ) K,crïï); 

1,755I 7%; 

1.318 ; 1.494 ; 

l,Zï3 ; 1,559 i 

l,%l ; 1,627 1 

2.E I 1,697 ; 

2,0x 1 1,nu ; 

2,170 ; 1,845 ; 

-,- -,Ts; l,Y%?3; 

2.29 ) 2.m ; 

2,:13 1 2.W i 

2, .,L>? ' , 2.13 ; 

2,w ; 2,JlO ; 

2,cd3 ; 2.465 ; 

2,7B I 2,655 i 

10% ERR= 3.31% lu% El&?= 9 la: 

11,503 2,516 2,îa %,127 10,w (5,265) 7$x 1.6% 2,:ul Il.355 10,35.2 :54x: 

El/C ~nJ= 0.67 B/C FLxlo= 0.5% 
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T.idn lin- (i-t Ihrf11 krrly;r~;l <rf I~I., qtbly *dl- a.1 w.. Ibl)rr I CIIM Wh.1~ t..,, i1ie.l r_-l_-_----_-~ 
-- Nki. 'au 

~---- 

Sprirg Pmwcnn Ouer PmJm Cûsrs 

l I I l 
1 I I I ;Total I*I: ]0rtwr ;Tdd ;A11 ;Nec ;PUS 1 k--r Ldkn.; 

;QJlcal pu ~bttwrvIToca1 ~&ncrirs ~bnfics i.YrnJsc ;a11 sch3w;sd-a ;Eberir~ ;i)arrlïs ;wrltr; ; 

~cmcs ;cats ; ccsrs ;Cm ; I 
I ;ccat ; klscs ;mei1rs #3rer ;Tora~ ;bhX~J ; 

, l 1 I I I I 1 I 
I I l I l l I I I ;AlO-D? ;PmJect ;mKklre ; 

I 
I 

I 

291 
tY+; 

123 1 

1% ; 

1% ; 

1% 1 

1% ; 

1% ; 

1% ; 

1% 1 

1% 1 

1% 1 

l% ; 

1% ; 

1% ; 

1% I 

1% 1 

1% ; 

1% ; 

165 ; 

130 ; 

n: 
l I 

144 1 144; 

4c.u 1 1,115 ; 

755 1 1,675 ; 

1,039 ; 2.m 1 

$55 ; 2.869 ; 

478; 751; 

; 1%; 

; 1%; 

; 1%; 

; 194; 

01 (1U)f 30,&3? , I 

0 ) (1,115); 28,223 ; 

176 ; (1,493); 3s,cn7 1 

392 ; (2,xmf 31,951 ; 

759 1 (2,110); 19.m ; 

1,m; 45a; .B,343 1 

1,225 ; 1,cBl I I 
l 

1,241 1 1,W 1 I 
I 

1,258 ; 1,w ; I I 
1,275 ; 1,m ; 1 I 

3,7a) I Q1 (3,703)) G4,Ya; (0) ; 

49,547 ; 0 I (49,%7); m,sBo); (38,231~ ; 

T7,L12 ; 20,054 ; (57.3533); m,m; (35,X5) : 

111.54) ; 48,% ; (62,594)~ (94,545)~ (32,359) I 

lU,zl5 ; 91,xu; (52,015); G’2,CW; (Z3.7’3) ; 

27,9a ; 151.m ; m,%Gj ; 94.463 ; 139,a3 ; 

a,745 ; 154,261 ; 145,516 I 145,516 i 145,516 i 

0,745 ; I%,rn ; 1&3,a7 ; lLa,a37 ; 143,037 ; 

8.745 ; 159,352 ; 150,Ka 1 lM,aB ; 1W.~ I 

8.745 ; 161,974 ; 153,223 : 153,223 ] 1a.m 1 

; 1%; 1,ti; 1.0%; 

; 194; 1,310 1 1,116 ; 

; 1%; 1,323; 1,133 : 
; 1%; 135 ; 1,151 ! 

1 1% ; 1.3% ; 1,109 : 

1 a.765 

1 8,745 

; 8.x5 

; 3.745 

; Y.?LS 

; 1% f 1,382 1 l,l&kl 1 

; 1% ; 1,un ; 1,ax ; 

; 1%; 1,a; 1,225 ; 

; 1%; 1.439 ; 1,245 ; 
1 1%; 1,m I I&i ; 

; 194; 1,47a ; 1,2% ; 

8.7.5 

4 
I 

1 
I 

1 
4 

I 
I 

I 
I 

16L.648 1 155,XB 

167.376 f 133,631 

170,158 1 161,414 

1R.W 1 Id+,33 

175,!9. ; lO7,!d? 

17!3,cm ; l/D,lti 

8,523 ; ml,.%7 ; 173,EA 

a,137 ; lis,%7 1 176,3lQ 
7.010 1 188.aQ 1 IEQal 

0,mi 1 WI,451 ; 153,lXi 
6,878 1 162,61? ; 153,739 

155,m 1 155,m 

153,631 ; YA,Sl 

161,LK ; 161,Ll: 

1&,3j 1 w.33 

W,I~Q 1 107.w 

, 
1 

I 
I 

l 
l 

l 
1 

1 
I 

liu,lu, ; lm,Ib ; 

li3,k-L ;173,x ; 

170,510 1 176,flO ; 

lxl.233 ; lrn,W ; 

153,>57 I 153,333 I 

155,739 f 155,739 i 

; 16x5; 1,458 ; 1,332 ; ; 5.m I 164.m I E&m ; 15a,a79 I l?a.~ I 

; 13; 1,518 ; 1.333 ; I 4,X94 i 167,037 ] xi?,43 ; 1c2.43 ; ‘M2,uJ I 
I l 71: 1,539 ; 1.467 ! ; 2.679 1 ~19,.m I 1to,o13 ; lia,013 ; 1~0.613 ; 
I I l l I I 1 1 I l 
1 I 0 I I I 1 I I 4 

la! ERR= 11 ..m ERR- 37 m 24 5-C 5l.Z 

- 

3,413 1,127 2.a 7,149 ,7J7 <B 130,935 m , 597 951,937 d.Q,un 553,ltu ï-lo,m 

Al1 S&M -Tord Pm)fl - 

e/c fmlo= 1 03 a/c F.mlo= 2.59 2.13 



Table 101: test h'dir kdySlS of CBter Sqply - ad IL%S b]St - 

wfb ‘am 

III 1 I 1 2,nz 

; 2; Y,?c8I ; 8,474 

; 3; 46,4f%; 93-l ; 15,m 
141 66,188; 2,376; 22,467 

1 5 1 CC?,975 1 4,X? I a3,cRJ 

I I 1 I 1 
1 I I I l ; Ton 1 ;tkt , , , 

I I I 1 ;Tord iP+ZC 0 I 
IYear~Gpiral :C%il ;hfnare ;Total ;Ekneflrs ~Rwrlts~Cglrd pal ;Sottwrc;Tord ~tdwrlcb ~aLn31cs~ 

; ;lîbt> ;Gars ; cobcs ;Gxc # # ;lhts /c&cs ; cobts ;C&C 0 I 
4 4 1 t l 

1 , I I I I l l I # I I 1 I 
8 I 1 1 I l I I I I I I I I 
I 
l 

1 2,nr 1 1 0 I (2,7l2)1 I ' 976 l I I 970 ; 01 (970); 

; 41,lQ 1 1 0 ;(41,182); 3,527 ; I 2.471 ] 0‘4% ; 0 1 (0,4%); 

; 63,374 ; 19,4w ~W,a?6~~ 5.73 1 141 i 5,722 ; 11,593 ; 2,cs3 ] (9,xmj 

I g,@Q ; 47,515 ;G3,515); 7,972 1 3m ; 8,122 ; 16,4& 1 5,-n ;(ll,aI?); 

; 118,XI 1 88,2l2 ;(30,118)j 11,4&3 ; 693 ; 7,KP ; 19,752 1 9.w ; (9,ip)L); 

Grawty sw Sutlod Tktl 

; 6 ; 1,X3 1 7,151 ; 11,070 ; 19,704 ; 146,420 1126,057 

I71 ; 7,151 1 ; 7,151 1 148,397 1141,246 

181 / 7,151 ; ; 7,151 1 lM,IOO ;143,2x 

I91 1 7,151 ; 1 7,151 ; 152,431 ~14s.m 

; 10 1 1 7,151 1 I 7,151 1 1%,4B p.,,5ti 

; 1,876 ; 1,14a ; 4,3a ; 7,z.z ; 
I , ; 1,14a 1 ; 1,148 ; 
l I ;1,14a; ; 1,lLa ; 
I I ; 1,143 ; ; 1,148 ; 
l 
l ; 1,143 ; ; 1.14a ; 

I 8 ; 1,lfa 1 

1 1 ; 1,148 ! 
l 1 1 1,va 1 
I 1 ; 1,113 ; 

1 1 1 1,148 ; 

/ 7,151 1 ; 7,151 1 167,432 ~lxl,z2 ; 

1 7,151 1 1 7,151 ; 169.693 ~162.542 1 

1 7,151 ; ; 7,151 ; 1?-l,%3 ;w,m3 ; 

; 7,151 1 1 7,151 I 174.3 ~167,153 i 

1 7,151 1 ; 7,151 ; 176.658 ;169.553 ; 

1 7,151 1 1 7,151 ; 179,cL3 ~n-l,ct93 ; 

; 6,lïQ ; ; 6,171); l&l,46l ;175,23I 1 

; 4,m; ; 4.m ; 183,9lo ;179,135 ; 

I 2,789 I I 2,789 1 x?6,393 p33,6a ; 
1 I I I I 4 
, I l I I 4 

16,Wl 

17,603 

18.237 

18,333 

19,m 

a.278 

a,m 
2l,?b 

P#W 

D.xQ 

9,- I 
16,455 I 

17,m ; 

17,745 ; 

7a,c5 ; 
19,m ) 

19,&n ; 

a),616 : 

21,359 ; 

a?ll ; 

; 1,lW f 24,-m ; 23,B2 I 

I 1.m: 25,072 ; 244,w 1 
I I m1 25,9?4 I a,196 1 
I I 458; ~,933 ; 26,451 I 
I l 1 t 
I I i , 
I l I I 
I I I I 
I , I I 
I 1 1 I 
I l 1 I 
I 8 l i 
I 1 : I 
I 6 , 
I 1 1 t 
I I 1 I 

1 

[PV at Disc Race of 15% EFR= 4356% 15% ENI= 28.4.4x 
I l 
IN 14O,Cl34 a,915 47,293 213,241 xg,m 355,s 17,513 3,824 17,1& 33,xB 6ii.B 27.752 

e/c Rxlo= 2.67 O/C iracvY= 1.72 

171 



r.iJlo loi- IiGc lbulllt mdyw.. 111 U1ll-r ,rtf>ly WI1.7 .1x1 WY; Ih~llVl (Km-t4ll~8l~ c<rr1 II ,401 -.- - ---- --- ._-- .-.-_~ _ 
M!i 'mn 

- 

CepT~ll bj kil 

I i l I ~Tocal piec I I I I 0 1 I l 1 I I l I ;Towl ;r&c I 
~tcplK31 ;Ca4 i ?oTtLBre[ Tout ~&rwt1rs ;!3met1t ;Cy1ca1 pa ; Sortm-e; Toca1 ;tkk-flCS ;E.mcnr;; 

; ccsrs ; cosss ; cmrs ;Cm ; I I I 
l ; cosa 1 cosrs ; Cosrs ;Cûsr ; l , 

1 1 I , I I 1 I I , l I , 
1 1 l 1 I l 1 I I 1 , I I 

0; (131); I 
1 

0 ; (3,cH); 1,673 ; 

a1 ; (4,am; 2.30) 1 

4% ; w%9)~ 3,451 ; 

1,165 ; (7,485); 4,619 ; 

l,%cl ; 674 ; .X23 ; 
2,m 1 1,437 ; I 

l 
2,CV3 1 1,510 1 I l 
2,168 1 1,525 ; I 

I 
2,246 ; 7,654 ; l I 

2,327 ; 7,744 1 1 , 
2,411 ; 1,za ! I I 
2,448 ; 1,915 ; I I 
2,581; 2,ax) 1 
2,681 ; 2.m ; 1 

I 
2,777 ; 2.7% 

2.m ; 2.36 

01 (131); 

0 ; (2,015); 

251 ; (2.z); 

a ; (3,591); 

1; 1,165 ; (4.5-Ll: 

l,YA ; ah 

2,m f 1.6% 

2,m3 ; 1,731 

2,Ea ; 1,m 

2,246 ; 1,&5 

2,327 ; 1.965 ; 

2,411 ; 2.W ; 

2,4% ; 2,136 ; 

2,587 ; 2,226 1 

î,t&l ; 1,319 ; 

52; 

311 ; 

2u ; 

139 ; 
, 
I 
I I 
l 
I 
I 1 
I 
I 
I 
l 

WI 
311 1 

24 ; 

139 ; 
I 1 
I 
I 
l 
l 
I I 
I 
I 
I 
4 

2.777 

2,677 

2,%-l 

3,m 

2.416 

2,s 

2,739 

2.93 

w ERR= 2.a 15% EPR= 916x 

11.a 1,553 l,?ïT 15,310 7,cn (7 763) 7,143 1,211 7,977 10,m 7,622 (2,ï-lO) 

WC Rxlo= 0 M e/c 2x10= 0.74 



T&le 101: Cm;t earfrt nruly;is of ultu mly ww.mrz srl mn‘i Iiapzt ctn=ekd CalLlnrxd. - ~---- I - --~- ---- 
Wb. ‘Lm) 

sprlfq Pmcccnal O~IW Pm]ecr Gxrs 

1 1 I I 
l I I I ;Tord pet pthrr ;TlJtal ;A11 ;tkr IkC ;Nec S~lE2~ 

;cqwt #H ;ktrwrr;Tml ;tb-d1ta ]Lkmt1ts IPmJccc ;AL1 xhw;Sdum ;t)rrrrlr> ;Lklrrlr> ~lhwrlr, I 

1 Gxsrs ; cars ;ccu;cs ICOSK ; 4 
I ;C&c ; cmts ~Ekencs ;!J&r ;Tor~t ; Edullrq ; 

1 
I I I I 1 1 I I 
1 l , 1 L I 1 #B-V? ;PlO]&ir: ;tiT'Urrl 1 

; 760; 160; 01 (la); 34,313 ) 4,111 ; 01 (4,711); my.21); (0) ; 

' 445; 

3$ 

l,l% 1 0 ; (1,7%0); 31,593 ; !ï3,%9 ; 01 C53;%911 CS,SSl)~ GI.~s) ; 

a40; 1,Krl; 155 ; (7,dv); L2.241 I r- , 2.f. '49 ' ?Jw ; (OI.~)~ ~u,xY); %,lfi) / 

67 1 1,155 1 2,762 ; 436 ; (2,ï26); 35.m 1 127.44 ; 54,439 1 c67,am~uœ,m)~ (Ii3.4131 ) 

129 ; 1,072; 3,0%; a43 1 (2,zm; 22,2l2 ; 155,505 I lU7,2& t 64,17-l); (76,%3); C2.774) ) 

a1 531; 833; 1,343; 5%; 32.m; 30,288 1 168,054 ; 135,367 ; 105,764 I 155,LEJ7 ; 

a1 I a: 1,261 
Dl 1 a4 1 1,379 
2041 I a1 1,3% 

a1 I a1 1,417 

ai ; x4; 1,436 

,=I I ai 1,455 

1,157 ; 

1,176 1 

1,194 ; 

1,213 ; 

1,m I 

l,Z2 1 

I 

1 

I 

I 

1 

l 

1 

I 

I 

, 

9,u7 ; In.un ; 161,rfi ; lLl,G% ; 161.X4 ] 

9,447 ; 174,z.z ; XL,755 1 764,755 1 764,752 j 

9,447 'I 7ï7,Ea ; 167,511 ; 167,611 ; 167,011 ; 

9,447 1 m,9?l ; lïQS24 ; Vo,524 ; 170,524 ; 

9,447 ; w,w 1 173,495 ; 773,4% ; 173.495 : 

a: I aI 1,475 1 1,&z-l ; ; 9,447 

2041 1 zw; 1,495 ; i,m ; I 9,447 

a; 1 204; 1,515 ; 1,312 j ; 9,447 

=l I M41 1,&; 1,132; ; 9,447 

SI ! =I 1,555 1 1,353 ; ; 3,174 

1as.m 

li33,WJS 

192,219 

155.G5 

193,723 

x2,ui 

MS,456 

176,526 1 176,526 176,526 1 

179,618 ; in,018 ; 

182,m ; m.m 1 

16,Wl ; 1m,%7 ; 

189,-Z6 / 769.270 / 

752,301 ; 15?,m ; 

1%,ï5 ; E6.m 

; m,m 

1 7To.924 

1 773,m 

/ 176,rzz 

f 7m,c86 

m,ala 

w,m 

X35,597 

789.2% 

192,901 

l%.ï33 1.34 

1,395 

1,417 

l,W9 

1,491 

1,551 

1 a.764 

; 8,174 

; 7,354 

f 7,3x 

1 6.343 

; 4,911 

m,m ) m,sls 1 XXI,915 

wa,.m ; 170,524 f 170,924 

780,cas f 173,331 1 773,331 

183,125 1 176.7E2 ; 176,z2 

785,597 ; 1m,lx5 1 1m,&35 

vs,239 185,239 ; 

1 15% H-JR= 11 ca! E%u = 33 Qz': 2C.oT! 52.&: 

3.œl 741 2.4% 6.33 5,245 mf9 726,937 283,679 65S,S57 3l.372 244,935 S!i% I 

AL1 Sd-ma -Tarai ?mJm - 

a/c m0= 0 a4 ô/c ?.aClo= 2.31 ;SI 



- 

r 


