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The Trail Suspension Bridge Project has been designed by USAID-

Nepal in line with HG/iN's development objective of± increasing the 
quality of life of the rural population of Nepal by providing necessary 

trail net work system in their areas of living. 

In order to achieve this objective, the project concentrated on
 
upgrading flMG/N's institutional capacity 
to improve the methodology
 

for propar bridge site selection. To 
 that end, USAID-Nepal has prepared 
an initial ranking scheme (IRS) which has been described in detail in
 

the TSB-Project Paper.
 

This study was conducted to test the applicability and validity
 

of this ranking scheme 
on ten bridge sites and on the basis of the
 
experiences and knowledge 
 gained during its application prepare a 

standard field sito vurvey manual to be utilised by the SBD survey
 

team in future bridge site 
selection. 

This report presents the outcome of the ranking survey on the said 

bridges and provides the findings of the study as well as the reasons 
for introducing significant changes in the initial ranking scheme. 

It also provides a report on the Instruction & Field Training 
Program conducted by EAST Consulting Engineers on the use of the draft 

site Survey Manual to conduct socio-economic site surveys of trail 

bridges Jn Nepal. The course was meant specially fbr enabling the SBD 
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Survey staff to properly utilise the Manual in future, and also for 

receiving constructive comments, if any, for the refinement of the 

Draft Manual. 

A seperate Chapter (Chapter 7) gives the details of the changes 

made in the Draft Manual. The report consists of two annexes. Annex I 

provides copies of notes of meting of all important meetings held 

during the course of the study. Annex 2 is the site survey Manual in 

its final fbrm. One hundred seperate copies of this Manual have been 

submitted to USAID-Nepal as per the contract terms. 
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COPM 	 OF SERVICE6
 

he scope of services, in 
 general, envisaged the requirement of 
conducting the survey and ranking of ten specific proposed sites 	for 
suspension bridges, utilizing the Ranking Scheme developed in the Trail 

Suspension Bridge - Project Paper. 

The 	 services constitute four different phases which are as
 

follows:
 

l. 	 Provision of a score of each of thenumerical ten specific bridge 

sites, utilizing the socio-economic Ranking Scheme developed in 

TB-PP. 

2. 	 Provision of 100 copies of a brief. step by step, bilingual 

(Nepali/English) Field Manual for utilization by 5BD personnel 

surveysin future and ranking of potential bridge sites. 

3. 	 Provision of instruction to SbD personnel so as to enable them to 

utilize the Ranking Scheme during future surveys of potential 

bridge sites. 

4. 	 Provision of 10 copies of the Final deport incorporating any 

recommendations for changes in the Ranking Scheme. 

- Additionalservices requestedand-hangesmade-dring the 

5e 	 Provision of 45 copies of the Draft Manual in English. fbr 

distribution to 13D survey team during instruction and field 

training program. 
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6. 	 Provision of 3 oopies of the Draft Report on Instruction & Field 

Training Program. 

7. 	 Provision of 10 copies of the consolidated Final Report including 

all aspects of the study, instead of the Final Report mentioned 

in /+above. 



CHAPTER OnE 

I.- INTRODUCTION 

The Trail Suspension Bridge Project represents a collaborative 

effort between HMG-Nepal and USAID-Nepal to upgrade the HMG/N's insti

tutional capacity to rationally improve the national suspension bridge 

and trail netvork, system. 

Achievement of this purpose will be based on a sound process of
 

surveying and ranking potential bridge 
sites prior to final site
 

selection, design and construction of bridges by HMG/N's Suspension
 

Bridge Division. 

The initial designs of this ranking and surveying procedure are
 

outlined in 
 detail in the iJSAID - Trail Suspension Bridge Project Paper 

(TSB-PP) extract of which from pp 39 - 54 is given in Chapter 2 of this 

report. 

USAID being desirous to refine and develop this initial ranking 

procedure, with the aim of incorporating them eventually into the 

standard operational Site Survey Manual to be utilized by the Surveyors 

of Suspension Bridge Division in future surveys and ranking of poten

tial trail bridges in the country, entrusted EAST Consulting Engineers 

to conduct experimental surveys on ten pre-selected bridge sites. The 

bridge sites selected are of 700 series scattered from east to west of 

Nepal, as shown in the location map attached at the end of this report. 

The bridge sites and their location are as follows: 
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TABLE: T. 1 BRIME SITES AND THEIR LOCATION 

S.No. Series No. Location Name Rivers Districts 

1. 717 Leguvaghat Arun Kosi 	 Bhojpur/Dhankuta 

2. 718 Nibuwa Banchare Nibuwa Khola 	 Dhankuta 

3. 	 702 Bimere Likhu Khola Okhaldhunga/
 
Ramechhap
 

4. 719 Manthalighat Tama Kosi 	 Hamechhap 

5. 713 Benighat Trisuli 	 Gorkha/Dhading 

6. 705 Thinsikot Madi Khola 	 Kaski 

7. 708 Rimnaghat I Thulo Bheri 	 Rukum/Jajarkot 

8. 710 Janglaghat Karnali 	 Achham/Surkhet 

9. 712 Tikhatar beti 	 Doti 

10. 706 Jaljibi Mahakali 	 Darohula/and India 

The objective of the study is mainly twofold. First, to derive 

weighted scores for all ten bridge sites and rank them in order of 

priority by applying the initial ranking procedure (see Chapter 2) 

second, based on the field experience and knowledge develop a standard 

biligual site survey Manual (see Annex 2 of this report) to be used 

in future surveys and ranking of bridge sites by SBD' a survey teams. 
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This is a consolidated final rep2ort of the whole study and includes 

the ranking of all 10 bridges based on their weighted scores. Chapter 4 
provides the numerical score for each bridge site and their ranking in ord

er of priority. Apart from some interpretations and minor changes 

made in the .Q.itial ranking procedure prior to the field study, all 

calculations and methods to derive the weighted score for bridge sites
 

are completely based on 
the initial ranking scheme. The minor changes
 

(as given in Chapter 3 of this report) were discussed and approved
 

by USAID-Nepal 
 prior to the beginning of field investigations. 

A separate Chapter 5 of this report is also being presented which 

precisely describes the findings of the field study and reasons for 

making significant changes in the initial ranking scheme. The changes 

were proposed based on the experience and knowledge gained during the 

field applications of the initial ranking procedure. 

Based on the revised ranking scheme a draft site survey Manual was 

developed and complied by EAST in July, 1980. An instruction course 

and field training program was also organised by EAST to deleberate upon 

the draft Manual. Chapter 6 provides a detail account of the delibe

rat-on and about the field training program. Some important points 

were raised by the participants, in this instruction course, and based 

upon the outcome of this training program some minor but important 

additions and alternations (see Chapter 7) were incorporated in the 

preparation of the final Manual which is attached at the end of this 

report. 



CHAPTER TWO
 

INITIAL RANKING SCHME (IRS) - EXTRACT6 FRag TSB/PROJECT PAPFR
 



C-APTER TWO
 

2. INITIaL RiAKING CHBME (IRb)* I 

PART III C. Site Selection Procedore and &bamUles of Aplication 

General Methodology 

Given the large number of discrete sub-projects involved in the trail 

suspension bridge project and the desire to take social benefits into 

account, standard quantitative analysis which compares alternative projects 

in terms of present value, rate of return or other similar measures, is 

neither financially nor technically feasible. The project selection proce

dure which has been devised for the suspension bridge program minimizes 

these problems by focussing on a set of factors which, are easier to measure, 

and can be expected to correlate with the ultimate economic and social 

benefits being sought. In addition to the advantage of expediency, the 

procedure which has been developed also affords an advantage of flexi

bility since it makes it possible to take into account factors of an 

intangible and qualitative nature which -ould remain outside the scope 

of normal quantitative analysis. 

The relative importance to be given to each factor mustj however, 

be arbitrarily decided; and the final score or value for each sub

project will depend on the choice of factors and relative weights. It 

is important to recognize, therefore, that the final value assigned 

to each sub-project has no significance other than to provide a 

comparison to otlrv.' su,.r.pro c .ts wihich have boen vlued- on exactly 

* Extracts of Page 39 to Page 54 from USAID Trail buspension Bridge -
Project Paper (367-0119), August 1979. 4 
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the same basis. This limitation might suggest that any such ranking 

and used dnly ;s pre-screeningprocedure should be kept very simple a 

todevice for selecting those projects which can then be subjected 

more intensive quantitative analysis. In the present case, however, 

given the extensive study and analysis that has already been carried 

out with respect to suspension bridge in Nepal, the nature and 

much better 	known. A ranking systemimportance of the benefits are 

therefore been developed which isfor the suspension bridge has 

to serve as a final site selectionsufficiently comprehensive 


procedure rather than simply an initial screening device.
 

the attached t&)1e, the ranking procedure consistsAs shown in 

the set of factors to be examinedof five components: (i) criteria or 

for each bridge site; (2) the respective units, e.g., rupees, man-days, 

can be measured; (3) the range oftons,etc., by which each factor 

values for each factor's measurement unit; (4) a common rating scale; 

and (5) the factor weights which determine the relative importance of 

each factor in the overall score. The criteria, which are discussod 

in detail below, must be arbitrarily chosen, as must be the respective 

score.weight each 	 criterion or factor is given in the total The 

units, range of values and common rating scale are meansmeasurement 

by which each criterion or factor can be translated into terms of a 

for a final score. Mechanically,common denominator and added together 

the value actually observed in each case is compared to the range, 

converted into percentage terms and then multiplied by the factor 

weight. * 

* ee next page 



,ieasuzxmenlt Urit P -ntcrof Co2.e.3ona:'?. i&~ht 

I* Fegnomic_ ztr 

to 

0 
fp 

1. 

2. 

Cost 

Ti savings 1&or 
tlirough tra ffic 

Tobal 

-L 

.pr 

finacia! cost 

srtorge 

-rmnum 

.2, OCOP00 

h3. 200, 000 

0 to 10,000 t 

to 

0-10 

0i. .... 

4 
3. Loc l 

b:.sic 

.0'oe~ction of 
food crops 

Tons pir nnuiI 0 to 4OC3 O-l'X .J. 

•4. k:.-jo. loc:-1 e t: s (Cash rupoes per n 0 to 3,00, 0-IC 

p 1I. Social Servicos 
(...) 

5. Local population No.of persons withir. 
O .0ou rige 

5,000 to-0,5000 t- . 

6. Improved access toh:a1th fc.cilitieS Noeof additional personswithir,'3 hour walk, of 0 to 10,000 0-100 .05 

7. Improved access to ado.ofaditional school 
__educcatior f'aciliti.)S ajg ck ildrsn w-ithinwalk of facility 

2 4r. 0 tu 1,500 O0-lOC.C 
8. T.. ,vd aeaess from

a-inistrativ-- f ociities 
-.-. of addtionail v)rsons
,ilhin 4 -.ours of near. st 0 to 16,000 0-I00 .05 

n._str-%~IVco C n __n__r 



Cwz 7;TZL 	 YMeasuz ement Unit 

Or'-he icactors 

9. 	 acciC.-nt pr-v-)ntion Thiported drownings

darinE; past 5 years
 

.20. Local !,uppori' of' project idn3of pagst, salC-
volp a-nL, lik-DLiood of 
local trail ztnd bridge 
pned-atprnance 

Ia. Land ownsrshi-o 	 .-.rc,12t oz siizUL1 fa,. 
(l1w , r esox withi 
1 1Ri of bridge 

12. 	 of~:-:0intogratcd Inclusjcm of bridge
aurz1 develoj2 Pn--nt Li~ ir ivral elv. 
pro,.rm :)ro gram azrsa 

Rneof o1o Y.co 

0.5 

0 to 10 c-l00 .05 

high 1c 
medjim0 1.5 
lov 

C 
0 to~ 100 0 to iCO 

Yes 
plann-d 
withiii 2 yrs, 

100)
).02 

50) 
VTO 



9 
e:XjQlr,i' Can '..ooulaticn i,ithin the ].oc.l area oL J!euc* 

o ech br'-0 site hats ben c-oGfen art one o" tha factors and 
6.,:Tig~id weight .05. .i4-iit;tc.a t o" L' ca"se of bridge site A local 

t. .po ruation is estimnated at 259 000 w,hich i: n ar the lower end l
 

th.i r-'1t, this site t,; core on t, e 
popu!ation crit,-zrioi; is 33
 
p-rc -nit ancd its weighted score for the population criterion is
 

(57(.05)=2.9. L-, in the case. of bridge site B, local populzli.ion
 

is estimated .tt 3F,000, ,:ite 13 obtains a 
scor-, of 86 percent for the 

population criterion ,.nd .. w'Aght,&;. ;core for population of 4.3.
 
When -the wolilghted scores 
for each ol thf,- other factors are similarly 

calculated2, th values can th'-n be totalled to giv.e an overall score 

fox each bridge, site. 

* The conversion formula iE vwu.actual observed less minimum 

v-Uue of the range, drivided by the edff'ercnce between th, wuximw-, .nd 

minimum valur. of the rang%-i In the c -.:se of the cost factor, holevir2 

Eor which a hitcher amount constitutes a disadvantage, the conversion 

fotuala nr.is be modified. In Lhis case, the cost of particular 

bridge should- be substracted from the iwcirm of the rankle Qnd the 

diffoar'nce th:n e;reossed as a percentage of the dL-ferenca betw-een 

-be .n. minimum of the ran,;e.ma:riu". 4 
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IdealJlyP ELl- potential bridge sites should b-3 surveyed ancl Lh.3n 

th:. range o:: values for each criterion -:stablished to fit the actutil 

minimum ane, j.UriuMm values obsetrved.. This 'ould provide thI broadr>st 

dispersion of weight -d scores and maximize the clifferentiation waong 

the' totPl nmb r of bridges. owover, as a practical matter this 

would be too t.ine consuming. As a raolistic compvoise, it is 

therefore proposed that dozenonce a sites haveor so been surveyed, 

the tentative range of values be readjusted to fit the actual range 

of observed values. 

9_i:ter.ia. Altogether twelve criteria or factors have been selcted 

for the evaluation of ea-.h bridge site. S=o3 of the criteria, e.g., 

bridge cost, arro readily quantifiabl-. and specifically represent the 

factor which should b) taken into account. Other criteria, such as 

access to health facilities, serve as proxdes for what would.one 

actualLy like to measure in this case, health improv.went. Since. the 

practical difficulties of evaluating health improvement are too great, 

a smbpler proJr measure has been chosen based on the assumption 

that a reduction in travel time will induco more people to utilize 

health service posts and that the treatorinta provided will bi of 

positive benefit. The only real limit to tha number and variety of 

criteria to be taken into account is the practical consideration of 

finding a useful measure which can be' used to differentiate the 

d'igre- to -JUich the factor i present or q)p rative at each potential 

bridge site. The twolve criteria with their relative w.eights are 

outlined as ollows i 

http:9_i:ter.ia
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(:1) :L- 252. All oIh-r things being equal, the site 
S:loctiorn l'oCss should obviousily £nvor thosi crossings which can bo 

!u,nr.Inc a' ep-,nse, The iportanc-Lw' - of this factor i3 such
 
th' it iz 17--ight)d to conti,17t., 25% or? overal1
th. score for each 
r-g_, site, Of th.. total 1inancial cost of each bridge, portragj 

of' mat .ric-EIs co the site is tha cost component which varies the most, 

and in the cc-. e of more remote sites, .portor.. can'constitute us much 
aIs 5W6 o2 Ur! total cost. of construction. Since the ore remote sites 

will, tend to conPrise smaller and loss advantag.d populations, tho 
o rterago component haa b,.en eliminatd fror.l the cost comparison 

on grounds o.17 social-equity. The range of valu:es for tho cost
 

factor has bneen 
 set provisionally at R3.200,00 to Rs.2 million. 

(2) .T5.dainsfor throug ( .) Through traffic is
 
dofine.-d 
 to include all travellers for whom the origin and tho 
destination of trav3l lie outside the local arn.,a of influnnc--., of tho
 
bridge site. Sinc-
 the majority of propos.d bridges ar) expected
 

to be on eisting trails, 
 the economic ii:?ortance of thrugh trafric 
should, in most case.s, be substantically greater than that of loca3.
 

traffic. This crit!,rion is th,}refore also given 
a weight of 25%
 

in the overall scor-.. The 
 time saving for through traffic is 

calculat.:d as pproduct of' total crossings i.ultiplied by the
 
- v.rage 
 du.y which occurs in the absen, of the bridge. Although 

conc@ptuajlly .ixle, actuea derivation of th, trafric and d.ly 
factors coivtitutos tho moat difficult part .f the vhol-,. s: ' selection 

procedure. The tr.ffic estimate ehould be basAd on a traffic count 
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supploimjntc by wztensiv:- local interviewing to adjust for seasonal 

variations. 111- n.vorage delay estimate similarly requires oxtonsiv, 

local interviewing in conjunction witbh a high degree of educated
 

judgment to detormin- the next best alternative means of crossing.
 

In the simplest case, this will be an ixisting ferry or ropewray 
 for 

which waiting time may vary from an hour up to sev-ral days dopsnding 

on traffic volume and river conditions. In other cases, delay may 

amount to as much as a week as a result of lengthy detours daring 

periods in which the crossing is completely unfordable. Conv,,rsely, 

during any period in which the crossing is fordabl-) by foot, delay 

should be treated, as being negligible and total tim savings counted 

as zero, regardless of how high traffic flow may be. similarly,
 

delay and t:ikw savings 
should be counted as zero irrespective of the 

crossing dolay during any poriod in which the trail may be impassable, 

due for exnmplop to heavy rains or snow.* 

* Th special case in which a trail realignment may be planned 

which would eventually divert traffic away from the crossing should 

be tak..n into account by adjusting total tim- savings downard in 

proportion to the remaining useful life of th-. bridge as opposed 

to the normal o..3-ctad lifo of 30 years. A similar adjustu.nt 

should also be made for criterion 9 cono :rning accid'jnt Ir-ivention. 

http:adjustu.nt
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to adequatply, reflect such variations, traffic and delay figures should 
be etimated on a month to rionth basis, and even on a weekly basis 
during perioci of peak traffic o. peat: delay. 

(3) LcJ. )roiUction of foodros 10(.1. Existing production of 
basic foo' crops in the area of influence of the bridge site is high
lighted as a factor since this is the major economic activity in the 
hill area and warrants priority attention given the present trend of 
declining yields. As discu3sed in the overall economic analysis, major 
increases in production depend on complementary efforts that might be 
carried out in conjunction with the improved crossing. Even in the
 
absence of such 
 investments, however, the crossing improvement can
 
provide som3. stimulation in 
.texms of improved access to purchased
 
inputs and marketing of output. 
 Given the very substantial amount of
 
survey work wiclh would be required 
to project complementary
 
investments and -resultant cromp 
 increases, .-existing production is taken_ 
as -. proxy of tie potential for agricultural improvement. For purposes
 
of comparison, 
 the agriculLral area of influence is arbitrarily
 
defined as tiat nicou passed within tezt
a kilometer radius from the 
bridge Site. As a general presumption, only the -area on the side
 
of the river farthest from the 
nearest principE.l market center should 
be considerid. Thus the inaxdmum area would be dafined by 2X(II r 2 ) 
or approdimately 16,000 hectares. Th . s, cond step is to estimate 
within this total area the amount of a ah?. land. for the entire) 
hill area, thl3 ratio of arabJle land to total land iB on the order of 
1:16. Each bridge site may of coursn-¢,try sultantially from this 
average. Aerial photography would proviAe the easiest means of 
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assessing arable land and should be used when available from the 

Canadian photograaphic mapping mission. Otherise, the assessment must 

be based on a oombination of local int-rvi.wing and data available 

at panchaynt and/or district headquarters. The third step, on the 

basis of arable land, is to estmate production, also through loeal 

and panchay.zt contacts. Implied yields above 4 tons per hictare 

indicate that further survey work is requirV. to 'e-oheok te data 

since average yields in the hill area are on the order of 2.0 to 2.5 

tons per hectare. 

Maioa low-l eorts3 (.05) 4na.lation of lowal xports 

*an be a significant benefit ensuing fom. 1 pzooed orQR4ng faolitie , 

ilthough th:.e sam3 could be said of imports, the latter can be aassmed 

to b- su~jio-:ATly limit by 4ox onrrAins- tat JoWZ po 4 a 

from the ara of influan. merit special attention. The export 

estimate also serves as a rough proxy for pgssible locw stployre. 

effwcts, The first step in estir'tinL eqports is to determine the 

three or four main commodities, if such exist, which are being 

produced locally and marketed outside the area. For each commodity, 

a tonnage estimate must then be made on the ba%-is of information 

gathered during the traffic eount in conjurmtion with local interviwts. 

The third step is to convert the veight estimates into monetary terms. 

Although actual commodity values may vcry significantly both seasoncaly 

and geographically, the sai set of priges should be usd for all 

bridge sites, These prices should be derived from national average 

retail price data, rounded off and eoprossed as averages: e.g., paddy 

http:panchay.zt
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"lnd potErto OSsRs.1.75/kg; wheat, maize, millet Rs.2/kg; frift and 

vog-tablo ,3kg;: / herbs and spiees Rs.5/kg; ghee Fs.30/kg; co;-'.tge 

industry prodUot," Ii.40/kg. 

of bridge construction 

(5) _LoA2,4puJation servyd (.05). Iocal population wit -hine 

area o2 influence has been included among the set of eritnria as a 

general measure of the potential loc:il inrpact 

on all sphere- of activity: economic, political, social and eultuhaix 

Tho area of influence is again arbitrarily defined in terms of a 

10 Rm radius; but in order to provido a better reflection of.the 

?ote l aociaj and cultural interchangos between the two sides of 
the crossing, the whole 10 Jm circle should be included, Populatien 

within tho area may be estimated from local pa hay4 gp L%.ata ad4 

if avaiLLaJL -from a~ia .roC~na~a&n*e Ph±otSrphr (uain& a 
gri4d&WJ.in- zount technique)o The latt,,Dr would also. pxozid the 

bost means Zor wtimatIAg Improved access to hoalth. edougtlon and 

administrativf facilities as discussed under tho following three 

criteria. 

(6) k er accgs .2 health acli s . Sevral studies 
that have been carried out in Nepal indicate that travel time is a key 

factor in the frequency of utilization of rural health facilities.
 

Analysis of data on attendanc at hospitals, health posts and ayurvedis 

centers shows the.t the majority of pati:!nts live within a madenum of 

throe hours walk from thn facility. Tis tinie limit is th-rofore 

adopted as th parareter for purposes of assessing this criteria. 

http:gri4d&WJ.in
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Since distanoe travelled within three hours will vary Irom site to site 

cpending on the difficulty of thr, terrlang the first step is to 

convirt time into distance, o.g., thrj- hours equals 8, 10 or 12 Im 

according to local conditions. econd, the distance from the local 

hoLLith facilIity to the crossing is doected as is the distance value 

of the avorag: dolay which has been estimated for tho crossing, The 

remainder, if positiv,), establishes a perim-tor on the far side of the 

crossing which comprises the population presently within the three 

hour limit. Fina-llyJ a second perinetr is Oxawn beyond the first 'to 

represent the additional distance value of the time delay to be 

eliminated by the bridge. The ostimatc.d population withjn the two 

porimeters is the vabe which is thm usod to ,e nsao 

access to health facilitioa as a result of tho bridge. If a hospital 

is used as the fooal point, the time factor sould be inczeaed to 

5 hrs. If aerial photos are not available, the ave'ag population 

density of th. area from panchayat census data should be used in the 

calgulations. 

(7) ae~s. oedeationfciljtes The benefit&pe-s .05). 

of an improved crossing in terms of access to education is similar to 

that for health and the same method shotld be used to estimate the 

rumber of additional potential beneficiaries. Hoever, even though 

many oldildren malk eotraordinary distances to attend daily schools, 

a two hour distance limit should be imposed in order to deal only 

with the area for which the influence of thri bridge can be evrected to 

bo reasonably significant. Only primary (grade 1 through 3) and lower 
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that for health and 'xucation. HIoever, the perinmoter rqa inujz is cAhWfim 
four hours trCvelling distance,2.s 

t'- longer time bein- justified in 

thi cast) oil rounds that the tro.v;,l ia being performed a; part of the,,
official 's ities rather than on personal initiative, Any ovorl-ppinU 
area should be oxcluded as in the case of education and health 

facilities. 

(9) n~t reventio.n G05). Although accidents as a result 
of crossing unbridged or poorly bridged rivers do not appear to be 
any more significant than most of the other hazards confronted in 
rural Nepal life, there are periodic reports of drownings aa meJ 
as loss of livestock and goods. Given the isolation of hill and 
mountain areas such occurnanes may in fact be amh more freqult 
than ia commonly known. Each site survey Ohould investigate the 
occurrence of drownings over the past five years to provide a 
representative period. An average number should be taken in the event 
that conflicting reports on accidental drownings appear equally 

knowledgeable. 

(10) & .roectLOS).ouppor of tQ,:4 The degree of local 
support of the project can provide nLrle.-cellent indication of the 
importance of the project to the area and an indirect measure of the 
economic and Locial benefits it can be expected to gen-rate. Local 
financial contribution to construction, co-its and/or ooimiteaent of 
voluntary labour would be readily quantifiable ineasuros of local 
support but would introduce an impractical consideration given the 



secondalty (grM.a 4 t,-rough 7) schools should be oowAidered. This ago
 

group comprises spproximately 25% of -Bpalls population and unless
 

local panchay;t census 
 date suggests -. higher or lower proportion
 

25% should be used to estimate the nmber of school age children 
out 

of the totli population within the additional area of influence, Given 

the fact that there are many more schools tiuh health facilities, a 

further test should also be applied in order to avoid counting as 

potential boneficiaries those children who are already within two 

hour distanoe of If, all ofsim.ilar schoole for example, those on the 

far side of' the crossing who are brought within two hours of the school 

taken as the focus are already vithin a two hour range of a school on 

their own side of the river, the edugation factor would bo given a zero 

awge for this particular bridge site$ 

4~roye(Ja ~tnlt~. oL MALsfo 
impaot of a bridge with respect to adminiatative servioes is more 

difficult to specify given the variety of services in question and the 

differences in the real or perceived need for such sorvices. If the 

question.is viewed in terms of travelliLng f an admainistrative center, 

tho ohoice of an appropriate time-distance factor is too uncertain 

to provide a useful point of comparison. Accordingly for this 

criterionp the concept is reversed and attention focussed on travel 

the rol;vnt admiistrativo center to the area of influeneeo 

Wthat is being gauged in this case then is the increaeed access to the 

population on the part of o.fficials locatod at Uie administrative 

centers niral Cvewlopment advisors, agricultural eLtension agonts, 

police; ete. kieasureient of this criterion is uxactly the assome 

http:question.is
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tehioal and manpojwer re.ire,.tent3 of SBDi azOdbridges the private
 

contracting procedures 
which have beon aqpted for co 'st3v.ctiou.
 

Therefore th-e criterion o.i 
locLopi l io based on a judgexiint on th,

part of tie survey tepal with respect to the likelihood of local trail 

and hridge -aintonance. In arriving at the assessment, particular
 

attention should be 
given to evidence ,,past efforts on th, part of
 

the nearest panchayats or villages to 
improve and maintain other local
 

infrastructure. i'leaourement 
 of local support is then wcp'essed in
 

ternis of three alternatives: strong, medium or poor.
 

(2 ownership (.03), The degree of conoentration or,
 

distribution of land ownership 
 has been included as a ritexion on
 

grounds of social-equity and the fact that the advantages of an
 

imqproved crossing lead tocan increased land values, asp-cially in the 

immediate vicinity of the oro,,,ing. U,&ing one bectare as the 

definition of small holding, it is Stite likely that all sites will
 

-,uore the saii.a v 
luo for this criterion given the high degree of land 

fragpentation in the hill area. In this case, the effect of this 

criterion on tho overall score for each oite will be neutral. Howevr, 

in some cases, thereI may be higher degreea of land concentration 

and the p-'rcentage of small farmrs should be graded dowrniard accordingly. 

Is9 a practical sFinplification, only the area within one I:lotneter of 

tho bridge site need b conisider,-d Since the area closest to the 

bridge ia wh zr the iavct on l.v:d velus and economic rent will be 

the greatest. Ihe qu-stion to b-.:considerd is how much uf this 

ara i n bLnclividueas owing one hectare or loss. 
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(12) Preseie or intezrated niral developm;nt pro'rM (.
 

'hetiher or not the bridge sit.- falls lithin an 
area co.v.ed byi a 

major, orgnizrd rural d.:, n p'qogrm:I has been incJ..,ced arz a 

criterion on grounds of the pot-ntial. intrrolationzhips that can 

e:Pist rral 

activities th.t -way h.-Jlp 

betwe.-i t,. improved crosling an. o ruhe- develoQ .rr, 

to promote riany of the potential ben'-fits 

inherent in the bridge. 'ieasurerient of this cri.terion is limited to 

a aizple tlree possibility response (yes/no/planned within ti o years) 

in order to avoid the rifficulties involved in a subjective cor-parison 

of the compre1hnsiveness and effectiveness of different rural! 

development programs. 



3. MIfOR CHANGES MADE IN. 'IRS' PRIOR TO F.D 	SURVEYS 

During the development of Interview Schedule s in February 1980, 
it was observed that some minor changes in the Initial Ranking Schedule 

developed in the TSB-Project Paper necessary and that some clariwere 


fication on the interpretations of the critaria was 
necessary prior to 

the field surveys. 

Main issues discussed And conaclugion reached were te followng 

1. 	 Since construction cost 	is an Important decision variable in the 

choice of suspension bridges, it was decided that if the constru

ction cost of a particular bridge exceeded the maximum factor ranga 
of Rs 2,000,000/- a negative value should be assigned to such a 

bridge. 

2. 	 In the case of time savings, I4o negative values were assigned even 
if, in some cases, the bridge construction resulted in considerable 

detour i.e. addition of travel time instead of time savings. Also, 
while calculating the time saving criterion, delay time should be 

based on a 10 hour day. 

3. 	 The influence area should be delineated on the basis of a 10 Km 

walking distance instead of a 10 Km radius circle drawn on the 

map. It was observed that the 10 Km map radius not only resulted 

in the inclusion of very large area into 	what may be called an 
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effective local influence area but it also provided greater possi

bilities for the existence of an alternate crossing facility in 

the nearby rot permitting the given area to be totally repre sentd 

as the local influence area of a given bridge. Thus it was thought 

more logical to take a 10 Km walking distance limit for the local 

influence area of the bridge, which then eventually would narrow 

down the map radius. A 6 Km map radius was arbitrarily assumed 

to 	encircle a 10 Km walking distance from the given bridge. 

4. 	 On the case of land ownership criterion a limit of j hectare 

instead of I hectare was considered more realistic to denote 

smallness of farm per family. It was reported that the National 

Planning Comission figure was also hectare, which is justified 

because of the high degree of land fragmentation ob served in the 

hill areas of Nepal. To be mcre reasonable it was decided that 

the 	closeness of the area to the bridge site where the impact of 

land value and rent increases should be narrowed dou-i to-a circle 

of * Km radius instead of 1 Km radius. 

.	 Although accidents as a result of crosing unbridge rivers also 

cause loss of livestock and goods, its accurate asseament was 

thought to be practically impossible. Thus, no consideration was 

given to such loss and only drownings resulting in the loss of 

human lives, although vaguely determined by field enquiries, were 

to be considered. 



40
 

6. 	 In serving values for local administrative units it was decided 

that the factor weight should be based on the number o r different 

kinds of administrative units present within a 4 hour distance 

limit. For example, if only 1 effective administrative unit is 

reported, it will secure 1 percent score, if 2, 2 percent and so 

on up to 	a limit of 5 percent for 5 units and more. 

7. 	 In cases where rivers over which the bridge is being constructed 

act as the boundary of tuo districts, the movement of officials 

of one district to the other district (except fbr bank and post 

office facilities) for official purposes can very easily be consi

dered nil. Thus, in such cases the effect of administrative units 

except for bank and post 	offices, should be taken as nil. 

These 	 considerations and minor changes were discussed with UAID-

Nepal and were approved by them prior to the start of field studies. 

A letter of confirmation dated February 22, 	 1980 from USAID was 

received.
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CHAPTER FOUR
 

4. REULTS OF SURVY AND PRIORITY RANKING OF TE TRAIL BIg& 

Table T-2 shows the results of priority ranking. Detailed weighted 
scores are given in Table T-3. In the TSB-PP, the factors are divided 
into three categories - Economic(a) factors (65%), (b) Social factors 
(20%), and (c) Other factors (15%). In table T-4, Land Ownership and 
Presence of IID Program included in other factors of the TSB-PP are 
grouped with the Economic factors, whereas, Accident Prevention and
 
Local Support are groupped 
with the Social factors, thus, setting up
 
only two major 
 factors i.e. economic and social. A study of Table T-4 
shows that economic factors play the major role in deciding the overall 
priority ranking of the bridges. The only exception to this is the
 
Tikhatar Bridge, 
 which is ranked in number three position because of
 
the social factors. Due to the effect of social 
factors the position
 

of other bridges does not to
seem vry much in the ovcrall ranking. 

German Consult Study on Trail Suspension Bridge Feasibility (cost
benefit) has grouped the studied bridges into three categories in order
 
of economic priority. 
 The bridges at Jungalaghat and Manthalighat fall 
under high priority, the bridge at Madi Khola falls under medium prio

rity, whereas the bridges at Benighat and leguwaghat come under low 
priority. Almost the same priority ranking was obtained in the present 
study also. This indicates that the present study methodology is also 
primarily dominated by economic factors as in the case of cost-benefit 

analysis. 
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Moreover, a study of Table T-3 shows that the cost factor is the 

dominant economic factor in the total weighted score of each bridge. 

Weighted score of each bridge due to cost factor is almost 50% of the 

total weighted score, the only exception being the Jungalaghat and 

Leguwaghat. 



Bridge Name 

1. Manthali Ghat 


2. Jungla Ghat 


3. Tikhatar 

4. Madi Khola 	 (Thumsikot) 

5. Bimire 


6. Nibuwa Banchare 

7. Beni Ghat 

8. Rimna Ghat 	- I 

9. Jaljibi Ghat 

10. Leguwa Ghat 


TABLE -

Bridge No. 

719 


710 


712 


705 


702 


718 


713 


708 


706 


717 


T.2 : RESULTS 	&F PRIORITY RANKING 

River 	 Span in 

meters Type of Bridge 

Tama Koshi 124.60 Suspension 


Karnali 143.80 Suspension 


Seti 98.20 Suspension 

Madi Khola 56.60 Suspended 

Likhu Khola 14.6o Suspended 

Nibuwa Banchare 69.60 Suspension 

Trisuli 151.40 Suspended 

Thulo Bheri 88.60 Suspension 


Mahakali 	 182.60 Suspended 

Arun 	 310.80 Suspended 


Weighted Score 

45.83
 

45.13
 

40.18 

35.26 

33.75
 

32.56 

28.39 

27.85 

21.96 

10.03
 



TABLE T.3 DETAILED WEIGHTED SCORES
 

I--
CRITERIA Nos. LEGUWA 

717 
NIBUWA 

718 
BIMIRE 
702 

MANTHALI 
719 

BENIGHAT 
73 

MADIKHOLA 
705 

RIMNAGHAT 
708 

JAIMALA 
710 

TIKHATAR 
712 

JALJIBI 
766 

1. 
2. 

Cost
Time -5.00 

o.64 
17.40 
0.00 

18,72
1.20 

18.93 
6.4o 

15.00 
1.34 

21.75 
0.78 

15.83 
1.15 

5.50 
25.00 

16.8. 
1.10 

i11.1 
0.00 

3. Crops 3,.78 4.00 3.57 5.12' 1.55 3.76 0.54 1.03 1.76 0.50 

4. Exports 0.96 2.01 1.31 1.20 1.00 0.44 0.82 0.86 0.71 1.34 
Total of Economic Factors 0.38 23.41 24.80 31.65 18.89 26.73 18.34 32.39 20.38 12.95 

5. Population 2.41 2.85 2.35 4.35 2,70 2.16 0.76 2.74 3.32 1.56 
6. Health 0.13 0.00 0.99 0.93 0.96 0.42 0.00 0.00 0.00 0.00o 
7. Education 0.52 0.00 1.65 3.72 0.99 0.-9 0..75 0.00 2. 0.00 

8. Admn. 0.17 0.00 0.50 0.55 0.33 0.11 0.00 0.00 0.94 C.00 
Total of Social Factors 3.23 2.85 5.49 9.55 4.98 3.68 1.51 2.74 6.80 1.56 

9. Accidents 0.00 0.00 0.00 0.00 1.00 1.00 0.50 0.00 4.00 I.O0 

10. Local Support 2.50 2.50 2.50 2.50 2.50 2.56 2.50 5.00 5.00 2.50 
U. Land 1.92 1.80 0.96 2.,3 1.02 1.35 3.00 3.00 3.00 1.95 

12. IRD 2.00 2.00 0.00 C.0 0.00 i.z0- 2.00 2.00 1.00 2.00 
Total of other Factors 6.42 6.30 3.46 4.63 4.52 h.85 8.00 10.00 23.00 7.45 
G. TOTAL 10.03 32.56 33.75 45.83 28.39 35.26 27.85 45.23 40.18 21.96 



TABLE - T.4 : INFLUENCE OF ECONOMIC & SOCIAL FACTORS ON PRIORITY RANKIM 

Overall Ranking Ranking based on Economic Rarking based on Social 
(A+B = 100) Factors only (A = 70) Factors only (B = 30) Remarks 

1. Mathali Ghat (45.83) 1. Jungla Ghat (37.39) 1. Tikhatar (15.80) A. Economic Factors (70) 

2. Jungla Ght (45.13) 2. anthali Ghat (33.78) 2. Manthali Ghat (12.05) 

1. Cost (25) 

2. Time S (25) 

3. Tikhatar (40.18) 3. Madi Khola (28.08) 3. Beni Ghat (8.48) 3. Local Food Production (10) 

4. Madi Khola (35.26) 44. Nibuwa Banchare (27.21) 4. Bimire (7.99) 

4. Local Exports (5) 

5. Land Ownership (3) 

5. Bimire (31 75) 5. Bimire (25.76) 5. Jungla Ghat (7.74) 6. Presence of IRD 
Programme (2) 

6. Nibuwa Banchare (32.56) 

7. Beni Ghat (28.39) 

8. Rimna Ghat --I (27.85) 

6. 

7. 

8. 

Tikhatar (24.38) 

Rimna Ghat - I (23.34) 

Beni Ghat (19.91) 

6. Madi Khola (7.18) 

7. Leguwa Ghat (5.73) 

8. Nibuwa Banchare (5.35) 

B. Social Factors (30) 

7. Local Population Served (5) 

8. Improved Access to Health 

Facility (5) 

9. Improved Access to 
Education Facility (5) 

9. Jaljibi (''1.96) 9. JalJibi (16.90) 9. JalJibi 
_Facility 

(5.06) 10. Improved Access to Adm. 
(5) 

10. Leguwa Ghat (10.03) 10. Leguwa Ghat (4.30) 1O. Rimna Ghat - 1 (4.51) 11. Accident Preveuntiom 

12. local Support (5) 

(5) 



'iame MAN.TiALI 'GEAT Bridge No 719 
Type S-USPk2S)N 

Location MANTHALI 

Village Panchayat BHALUWAJO. . 

31.,an in meters 124..60. 

River TAMA KO. 
(Left Bank) CHISA AN. (Right Bank) 

Dl.strict/s . A EC WiHA . . ft Bank) RA EC .A. . (Right ard ) 

:resent 

L1nch 

Crossing Facility BOAT 
T

I mile Map No0. 

(Dry Season) 

Coodiao 

DETOURING FROM
BAA RE BRIDGE 

(N 3t 

(Wet Season) 

02 

THOSE, JIRI 

0/11 /PURANAGAON 

PAKARBAS ' 

\CH0SAPAN Q KATHJOR 

MANTHALI GHAT ," SALU 

,RP., O"""QMUNG 

TA R 

TO, '-C'.~. ' SUNARPANI0 

,0/ o.,KHALHUNGAS, HOJPUR 
'I BH AL UWAJOR 

/' 6UKHAJOR
 

-" 
 RAMEAHHAP
SINDHULI /" 0
GHARI # 

Sketch showing Bridge site location 

PRIORITY RANKING NO.L Total Numerical Score 43. S.
 



BRIDGE NIAM : MANThALI GHAT BRIDGE NO. 719
 

CRITERIA/FACTORS 	 -Measurement Unit 
 Actual Value observed Factor CR_V
or calculation Range 	 % _7V
 

1. Cost 	 Financial cost minus
 
Transportation cost in Rs. 6,37,578 2,00,000 75.69 0.25 18.93 

-20,00,000 

2. Time Savings 	 Mandays/annum 
 2,558 0-10,000 25.58 0.25 6.40
 

3. Local Crops 	 Tons/annum 2,046 0- 4,000 51.15 
0.10 5.12
 

4. Local Exports 	 Rs./annun 7,19,313 0-30,00,000 23.98 0.05 1.20
 

5. Local Populations.. 	 No. of Persons in the 
 5,000
 
influence area 
 35,466 -40,000 87.05 0.05 
 4.35
 

6. Improvod Access to HF 
 Additional Benifitted
 
population 1,850 0-10,000 18.,50 0 0.93
 

7. Improved Access to EF 
 Additional Benifittod students 1,116 0- 1,500 74.40 0.05 3.72
 

8. Inproved Access from AF 
Additional Benifitted persons 8,821 0-16,000 55.13 0.05 0.55
 

9. 	Accident Prevention Reported drownings in past 
5 years Nil 0- 10 000 0.05 000 

10. Local Support Evidence of pa-': self-help Medium -50% 0%,50%,100% 50.00 0.C 2.50 

11. Land Ownership 	 Percent of small farms 
 71% 0% -10% 71.00 0.03 243 

12. 	 Presence of IRD Inclusion of Bridge site in
 
IRD Program Area 
 No - 0% 0%,50%,100% 0.00 0.20 0.00 

CRV : Common Rating Value HF : Health Facility TOTAL WT IG1!TED SCORE: 45.83 
FW : Factor Weights EF : Education Facility 

WV : Weighted Value AF : Adm. Facility 
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.B.i. N. 0..
Bridge No 7...........................1........... 


Type .................. 


Bridge Name J.U iG.LA G A ....... ............. 71.0........
 

SU. M.N . .......... Span in meters 43 ,8 ...............
..N......... .0 


Location ........... GHAT. R ver .KAR.NAL.I..............................................
JUNGLA ......... 


Village Panchayat CHHAPRE (Left Bank) BAGHEPANI..........- (Right Bank)
 

stt/s...........U............. ...: . ! ................ .....
..
D~c ........ .......,eft Bank).....G .A............. (Right Ba nk )
District/s ..... I.........SURKHET etBak. ACHHAI (Right.Bank
 

(Dry Season) CABLE ........
Present Crossing Facility. BOAT .. W.AY (Wet Season)62 H( )285_.....( ).. 0 4 
I inch -1 tfile Map No. ........ E) ................ .8.O23,4
Co-ordinator (N)28.54,2. 

Dt~ALI 

ACHHAM 

J4R46A GAT0 
.... 
 ..........
 

c.wom 
/ ..
S URKCHET0. 

Sketch showing Bridge site location 

PUIORITY RANKING No.( 2 Total Numerical Score 45.13 



BRIDGE NAME : JUNGLA GRAT 

H2IDGZ O0 710 

CRITERIA/FACTORS 


1. Cost 


2. Time Savings 


3. Local Crops 


4. Local Exports 


5. Local Populations,. 


6. Iproved Access to Y-F 


7. Improved Access to EF 


8. Improeod Access from AF 

9. Accident Prevention. 


10. Local Support 


11. Land Ownership 


12. Presence of IRD 


Financial cost minus
 
Transportation cost in Rs. 


Mandays/annum 


Tons/rnun 


Rs./annuiz 


No. of Persons in the 

influence area 


Additional Benifitted persons 


Additional Benifited students 


Additional Benifittod Persens 


Rerorted drownings in past 


5 years 


Evidence of past self-help 


Percent of small fars 


Inclusion of Bridge site
 
in IRD Program Area 


Measurement Unit 
 Actual Value observod Factor C!V
 or calculation Range , V 

16,03,945 2,00,000 22.00 'J.25 5.50
-20,00,000 


43,973 0-10,000 100.00 0.25 25.00
 

410 0- 4,000 10.25 0.10 1.03
 

5,17,500 0-30,00,000 17.25 0.05 0.86
 

5,000
 
24,159 -40,000 54.74 0.C5 2.74
 

Nil 0-10,000 0.00 0.05 0.00
 

Nil 0- 1,500 0.00 (.C5 0.00
 

Nil 0-16,000 0.o 0.0c5 
 0.00
 

Nil 
 0- 10 0.00
 

0 005
 

Strong-!00% 0%,50%,1O% 100.00 c.0z 
 5.00
 

10 % 0% - 100% 100.00 0.03 .00
 

Yes - 100% 0%,50%,100% 100.03 0.20 2.00 

CRV 
 Conmon Rating Value 
 h-F : Health Facility 
 TOTAL WEIGTTED SCORE : 45.13
 
F' : Factor.Voights 
 E : Education Facility
 

WV : Weighted Value 
 AF : Adm. Facility
 

http:2,00,00022.00


Bridge Name .....T.IKHATAR................. Bridge No 712
 

Type SUSPENSION ...... Snan In meters ....98.20.
 

Location DA .G River SETI ............... .
 

Village Panchayat. TIKHATAR... (Left Bank) "TIKHATAR (Right Bank) 

District/s .......... .... DOT , t Bank) .....T.).OT.. ..................... (Right Bank) 

Present Crossing Facility BOAT (Dry Season) CABLE WAY .. (Wet Season) 
inch I mile= Map No27 62- Co-ordinator (N) .9.. (E) .1.0inch1 mile Map o....A ..... ... .... 7. ..........- 2 .... ...... ( ) .8.°0 . ..
 , 

DOTI .ACHHAM 

04 

DODO% T I9P 4 0 

o o 

DOT IPit 0rdg0ocatonSketc~r sPt 

Sketch shavjng -Brid#ge site location 

IPRIORIY RANKING No.( 3I Total Nunirical Score 40.18 



BRIDGE NAME : TIKHATAR 
BRIDGE NO. 
712
 

CRITERIA/FACTORS Measurement Unit Actual Value observed 
or calculation 

Factor 
Range 

CRV 
% _W WV 

1, Cost 

2. Time Savings 

3. Local Crops 

4. Local Exports 

Financial cost minus 
Transportation in Rs. 

Mandays/annum 

Tons/annum 

Rs./annum 

7,89,878 

438 

704 

4,26,000 

2$00,000 
2,00,000 

0-10,000 

0- 4,OOO 

0-30,00,000 

67.23 

4.38 

17.60 

14.20 

0.-

0.25 

0.I0 

0.05 

16.81 

1.10 

1.76 

0.71 
5. Local Populations... No. of Persons in the 

6. Improved Access to HF 

7. Improved Access to EF 

8. Improved Access from AF 

influence area 

Additional benifitted persons 

Additional benifitted students 

Additional benifitted persons 

28,221 

Nil 

762 

7,L78 

-40,000 

0-10,000 

0- 1,500 

0-16,000 

66.35 

0.00 

50.80 

46.73 

0.05 

0.05 

0.05 

0.05 

3.32 

0.00 

2.54 

0.9h 
9. Accident Prevention Reported drownings in past 

10. Local Support 

11. Land Ownership 

5 years 
Evidence of Past self-help 

Percent of small farms 

8 
Strong-100% 

100% 

0-10 
0%,50%,100% 

0% 100% 

80.00 
100.00 

100.00 

0.05 
0.05 

0.03 

4.00 

5.00 

3.00 
12. Presence of IRD Inclusion of Bridge site 

in IRD Program Area Planned -50% 0%-50%-100% 5Coo 0.20 1.00 

CRV 

FW 

WV 

: 

: 

: 

Common Rating Value 

Factor Weights 

Weighted Value 

HF 

EF 

AE 

: 

: 

: 

Health Facility 

Education Facility 

Adm. Facility 

TOTAL WEIGHTED SCORE : 40.18 
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705..'..............
Bridge Name ..MADI .K.OLA.. Bridge No ...

Type ... SUFSPLIDED .. . Span in meters 56..60 

Location THUMSIKOT. River . MADI.... 

Village Panchayat SAIMARANG. (Left Bank) MAJITHANA. (Right Bank) 

........KAS.4.I ......O.............. KAUK ........................ , eft Rank ) ....... (Right Bank )District/s ............. 
WOODEN 
-,rsent Crossing Facility BRIDGE (Dry Season) .WCODE'. BRIDGE.. , (Wet Season) 

-- ~ ~~~~~~~~~~~~.......................o al: o ()(N)0 ,8 8(E)...... - .. ( 8.0 :.°1 ............,.0 .
Co-ordinator ,
I inch mile Map No. 71 


of 

op.",, 
.5 NMIAMRDANDA 

GILUNG 
0 

---

J°"44"" 

-/ 

ASKI 

Thumaikotf 

-0 

MAJThA4A 

, 

"Proposd 

HANSAPUR 

bridge O 705 

,, 

Sketch showing Bridge site location 

Total Nuerical Score C35.267PRIORITY RANKING NO. 4 



BRIDGE NAME : 
MADI KHOLA ( THUMSIKOT*) 

BRIDGE NO. 705
 

CRITERIA/FACTORS Measurement Unit Actual Value observed Factor CRV FW WV 
or calculation Range - F%- --

1. Cost Financial cost minus 
Transportation cost in Rs. 4,34ioo9 

2,00,000 
-2,00,000 8700 .29 2175 

2. Time Savings 

3. Local Crops 

Mandays/annum 

Tons/annum 
312 

1,505 
0-10,000 

0- 4,000 
3.12 
37.63 

0.25 
0.10 

0.78 
3.76 

4. Local Exports Rs./annum 2,62,200 0-30,00,000 8.74 0.05 0.44 

5. Local Populations.. No. of Persons in theinfluence area 20,122 5,000 
-40,000 43.21 0.05 2.16 

6. Imlproved Access to HF Additional Benifitted persons 833 0-10,000 8.33 C.05 0.42 
7. Improved Access to EF Additional Benifitted students 298 0- 1,500 19.87 n05 0.99 
8. Improved Access from AF Additional Benifitted persons 1,673 0-16,000 10.46 0.05 0.11 

9. Accident Prevention Reported droinings in pas5 years 2 0- 10 20.00 0.05 100 

10. Local Support Evidence of past self-help Medium-50%a 0%,50%,100% 50.00 0.05 2.50 
11. Land Ownership' Percent of small farms 45% 00%-100% 45.00 0.03 1.35 

12. Prcsenco of IRP Inclusion of Bridge site in 
IRD Program.Area No- 0%. 0%,50%,100% 0.00 10.20 0.00 

CRV : Common Rating Value HF : Health Facility TOTAL 17EIGHTE5 SCORE 35.26 
FW : Factor Weights EF : Edication Facility 
WV : Weighted Value AF : Adm. Facility 



Bridge Name BI RIU QGHAT .. ridge No 7.02. 

TYPe .SUSPENDED Span in meters 104. 60 

Location UIBIhX F iverCUAT LIKJU KUOLA 

Village Panchay,)t KBIJI "±eft Bank) bi.UJ. (Right Pank) 

DistrictIs ... AECIiHAP (Left Bank) ..OK,HALDU.NGA .(Right Parh it 
BAMBOO Df 0URING FROM SATTALPULC-A'.,

Present Crossing Facility aRIDGE- (Dry 5Season)BRIDGE (Wet SeasCr") 

=I inch 1 mile Map No. 72 Co-ordinator (N)2 7°2 8 . 4 (E) 86'1.7.7' 

Trail to [AGAMjTH]
Those/7 
Mechan/Jiri ,
 

PRITI

0 

Shuji ', 
JANAKPUR "b 0 

BHUJIoKHIJI- : KHIJI-CHANOESHORI KhI P AN.ATE 

RAMECHHAP .0
 

W~IRE,/ ' 

RANre 

' CL ocal bridge " 
.arai maintenance requied)

" "Trol 0to 

- -. OKHALDHUNGA Salleri/ Phaplu," POKALI Okkoldhungo 

..Trail to
 

Nawalpur GOat Chsoa . -


Sketch showing Bridge site ,location 

PRIORITY RANKING NO.E 5: Total Numerical Score C33. 75 



BRIDGE NAME : BIXRE 

Bridge No. : 702
 

CRITERA/FACTORS Measurement Unit Actual Value observed Factor 
 CRV
 
or calculation Range % FW
 

I. Cost 
 Financial cost minus 
 2,00,000
 

Transportation cost 
 6,52,461 -20,00,000
 

2. Time Savings Mandays/annum 
 480 0-10,000 4.80 0.25 1.20
 

3. Local Crops Tons/annum 
 1,428 0- 4,000 35.70 0.10 3.57
 

4. Local Exports Rs./annum 
 7,84,990 0-30,00,000 26.17 0.05 1.31
 

5. Local Populations.. 1o. of Persons in the
 
influence area 
 21,417 6,000 0.05
91 2.35
 

6. Improved Access to HF Additional Benifitted persons 
 1,981 0-10,000 19.81 0.05 
 0.99
 

7. Improved Access to EF Additional'onifiti-4 students 
 495 0- 1,500 33.00 0.05 1.65
 

8. Improved Access from Additional Benifittod
 
AF 
 persons 
 3,971 0-16,000 24.82 0.05 
 0.50
 

9. Accident Prevontion Reported drownings in
 
past 5 years 
 Nil 
 0- 10 0.00 0.05 0.00
 

10. Local Support 
 Evidence of past self-help Medium-50% 0%,50%,100% 50.00 0.05 2.50
 

11. Land Onership Percent of small farms 
 32% 0%-100% 32.00 0.03 
 0.96
 

12. Presence of IRD Inclusion of Bridge site
 

in IRD Program Area 
 Nov 0% 0%,50%,100% 0.00 0.20 
 0.00
 
CRV : Common Rating Value HF : Health Facility 
 TOTAL WEIGHTED SCORE : 33.75
 
FW : Factor Weights E? : Education Facility
 

WV : Weighted Value 
 AF : Adm. Facility
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Bridge Name 1IU3UWA BANCG ARE Fwidg No 71.3 

Type SUSPENSION . ... Span in meters 69.60 

Location NIBUWABANOHARE- DOBIiAN River NIBUWA BAN CHAR E 

Village Panchayal TANGKIIUWA .. ft Bank) DHAI,1K TA T"P (Right Bank) 

istrict/s .DHANKUTA .(Left Bank) .BanJ..KUTA 
LOCAL 

-r,:sent-Crossing Facility BRIDGE 
(Le.t.Bank)....RgUn

(Dry Season) LOCAL BRIDGE (Wet Se-aon) 

inch I mile Map 72. Co-ordinator (N) 26409.2.4 (E)87°22.2'7' 

A / 

0%*1
 

,I,
 
DHANKUTA z 

P POSED BRIDGE, 

Sketch showing Bridge site location 

PRIORITY RANKING NO. 
 6 Total Numerical Score ( 32.56 

0 



BRIDGE NAME : NIBUWA BANCHARE BRIDGE NO. 718 

CRITERIA/FACTORS 


1. Cost 


2. Time Savings 


3. Local Crops 


4. Local Exports 


5. Local Populations 


6. Iproved Access 

toNil 


7. Improved Access 

to EF 


8. Improved access 

from AF 


9. Accident 

Prevention 


10. Local Support 


11. Land Omership 

12. Presence of IRD 

CRV : Comnro 1 


Measurement Unit 


Financial cost minus 


Transportation cost 


Mandays/annum 


Tons/annum 


Rs./annum 


No. of Persons in the 

influence area 


Additional benifitted
 

Additional bonifitted
 
students 


Additional benifitted
 
persons 


Reported drownings in
 
past 5 years 


Evidence of past self-help 


Percent of small farms 

Inclusion of Bridge site
 

in IRD Program Area 

Rating Value HF : 

FW : Factor Weights EF : 


WV : Weighted Value AF : 


Actual Value observed 
or calculated 

Factor 
Range 

CRV
% _W 'V 

7,47,460 2,00,000 69.58 0.25 17.40 
-20,00,000 

Nil 0-10,000 0.00 0.25 0.00 

1,599 0- 4,000 40.00 0.10 4.00 

12,05,800 0-30,00,000 40.20 0.05 2.01 

24o969 5,000 
-40, 000 57.05 0.05 2.85 

0-10,000 0.00 0.05 0.00 

Nil 0- 1,500 0.00 0.05 0.0C 

Nil 0-16,000 0.00 0.05 0.00 

Nil 0- 10 0.00 0.05 0.00 

Medium-50% 0%,50%,100% 50.00 0.05 2.50 

60% 0% - 100% 60.00 0.03 1.80 

Yes - 100% 0%,50-,100% 100.00 0.20 2.00 

Health Facility TOTAL WEIGHTED SCORE 32.56 

Education Facility 

Adm. Facility 



Bridge Name B..' . .hAT .......... .... Bridge No .,. 

Type SUSPEDED. . . Snan in meters 15.-40 

Location . BENI GHAT. River TRISUL!I.. ..... 

Village Panchayat BENI GHAT (Left Bank) GHYALCIHOK (Right Bank) 
District/S.Oistrict/s .... . DDHADING! . ....... . ft Bank)Ba k . ... .... .(Right.. . .£ ... I Q .. ....... .............. Bank) 

IPrc;sent Crossing Facility BOAT_ (Dry Season) .... BOAT .... 

...GORtKii.....(ih n) 

(Wet Season)A 
1 inch =-I mile Map No. 172.3 Co-ordinator (N)27- 0 8.5....... (E) 446.6 

... 84.466 

GORKHA DARW 

BILICHOK 0 DHADING 
0 SALANG 

0 

BENIGHAT AHADPOKHARA NtKTHAD 

JOGIMARA MAHADEYSTHAN 
o 0 

PROPOSED BRIDGE 

Sketch showing Bridge site location 

PRIORITY RANKING NO.QL7 _j Total Numerical Score 283 



BRIDGE NAME : BENIGFUT-RI-- E NBENGA BRIDGE NO. 713
 
CRITTERIA/FACTORS Measurement Unit Actual Value observed Factor CRV 

or calculation Range % W IM 

1. Cost Financial cost minus 
 2,00,000
 
Transportation cost in Rs. 9,20,028 -20,00,000 60.00 0.25 
 15.00
 

2. Tine Savings Mandays/annuu 542 0-10,000 5.42 0.25 1.34 

3. Local Crops Tons/annum 620 0- 4,000 15.50 0.10 1.55
 

4. Local Exports Rs./annum 6,0,ooo 0-30,00,000 20.00 0.05 1.00
 

5. Local Populations.. 
 No, of Persons in influence ae
area 23,896 -,000
ara-40a000 2,9 ,0
 54.00 0.05 2.70
 

6. Improved Access to HF 
 Additional Benifitted persons 1,921 0-10,000 19.21 0.05 0.96
 

7. Improved Access to EF Additional Benifitted students 
 296 0- 1,500 19.74 070 0.99
 

8. Improved Access from AF 
 Additional Benifitted persons 2,655 0-16,000 16.60 U05 0.33
 

9. Accident Prevention Reported drownings in past
 
5 years 2 
 0- 10 20.00 C.D5 1.00
 

10. Local Support 
 Evidence of past self-help Medium-50% o%,5o%,100% 50.00 0.05 2.50
 

11. Land Ownership Percent of small farms 
 34% 0%- I00% 34.00 0.03 1.02
 

12. Prosence of IRD Inclusion ofBridge site 
in IRD Program Area No - 0% 0%,50%,1000 0.00 0.2) 0.00 

CRV : Common Rating Value HF : 
Health Facility TOTAL WEIGHTED SCORE : 28.39
 

FW : Factor Weights F : Education Facility
 

V : Woighted Value AF : Adm. Facility
 



Bridge Name RIMA.GIAT.: . ........................ Bridge No ...7.08.
 

Type ..................... Span in meters ..... 88.60
SUSPENSION ........................ 


Location . RIMNA GRAT...............River THULI .RERI.......
.... 


Village Panchayat. G.AR.AL (Left Bank), KHALANGA (Right Bank)............. 


District/s ............. (eft .JAJAR.. ..............(Right Bank)
RUKUM Bank) ... 

Present Crossing Facility, B.O.AT.. Dry Season) CABLE.WAY .............
(Wet Season) 
1 inch 1 mile Map No. 62 L . Co-ordinator (N)0 ..(......... .
........ ............t r N 2 .8 ...................8 2 .... ' 
.... ia 4 2 ( E ) ....... 7
 

L AHA KHALCHAUR. 

0 ATHSISOANDA 

8, 0 RUKUM
JAJARKOT
 

PRlOPOSES O E 

Sketch showing Bridge site location
 

PRIORITY RANKING NO. Total Numeri.cal Score 27.85 5 



BRIDGE NAME RIMNA GHAT
 
BRIDG i 0. 703
 

CRITERIA/FACTORS 
 Measurement Unit 
 Actual Value observed Factor CrzV
 
or calculation Rnng- % 17V
 

1. Cost 	 Financial cost minus 
 2,00,000

Transportation cost in Rs. 8,80,529 -20,00,000 63.30 0.25 153
 

2. Time Savings 	 Mandays/annun 
 458 0-10,000 4.58 0.25 i5
 

3. Local Crops 	 Tons/annum 215 0- 4,000 5.38 0.10 0.54 

4. Local Exports 	 Rs./annum 4,91,901 0-30,00,000 	 16.40 
 0.05 0.82
 

5. Local Populations.. 	 No. of Persons in the
 
influence area 10,297 5,000


-40s000 15.13 0.05 0.76
 

6. Improvcd Access to HF 	 Additional Fnifitted persons 
 Nil 	 0-10,000 0.00 0.05 C.OO
 

7. Improved Access to EF 	 Additional Bcnifi7 d students 
 224 0- 1,500 14.94 0.0'; 0.75
 

8. Improved Access from AF 
 Additional Benifitted persons 
 Nil 	 0-16,000 0.00 0.05 0.00
 

9. 	Accident Prevention Reported dromnings in the
 

past 5 years 
 1 
 0- 10 10.00 0.05 
 0.50
 
10. Local Support 
 Evidence of past self-help 
 Modium-50% 0%,50%,1000/ 	50.00 0.05 2.50
 

11. Land Ownership 	 Percent of small r.-rms 100% 0% -100% 100.00 0.03 3.00 

12. Prosenca of IRD Inclusion of Bridge site in
 
IRD Program Area 
 Yes -T00% 0%,50%,000,% 100.00 
 0.20 2.00
 

CRV : Common Rating Value 
 HF : Ealth Facility 
 TOTAL VTEIGHTED SCORE :27. -5
 
FW 
 : Factor Weights 	 EF : Education Facility
 

V : Weighted Value 
 AF : Adm. Facility
 



Brid .......... ..........I ......................................I..........r d e N ..7.0 .....
ge Name~~~JA . ....... ........ ..;...
Bridge Name *4ALJIBI Bridge No ......7..6 .... 

pe S...USP ... .......... Spa u .. .. ................. E.........D In meters
..................... 1 


Location JALJIBI .RiverMAHAKA..I................. 

Village Panchayat .... . (Left Bank) . INDIA..... ....(Right Bank)LI.KU ...................... 


District/s ..... R.U.... (Left Bank) .......INDIA ...........................
PARC..U.L.A....................... (Right Bank)
 
SUSPENSION
 

Present Crossing Facility BRIDGE (Dry Season)SUSPEJSON._ RI.DGE(Wet Season) 
......z... ...... 

inch 1 mile Map No. 62 Co-ordinator (N) ...0.46............(E) ... .80.221.. 

Irk MALIKAEJM 

0 

Pueoeed 

JALjI0I 0HNC$P 

tJKUt 0 DARCHULA 

wAR FHlRITHACHAUpATA 

0 

Sketch showing Bridge site location 

PRIORITY RANKING NO. 9 Total W rical. Score 2196.9 



BRIDGE NAI : JALJIBI 
BRIDGE 10. 706 

CRITERIA/FACTO9 Measurement Unit Actual Value observed Factor CRV FW WV 
or calculation Range 

1. Cost Financial cost minus 
Transportation cost in Rs. 12,00,000 2,00,000 44.45 0.25 11.I1 

2. Time Savings Mandays/annum Nil 

-20,00,000 

0-IC 900 0.00 0.25 0.00 
3. Local Crops Tons/annum 199 0- 4,O0O 5.00 0.10 0.50 
4. Local Exports Rs./annum 8,02,530 0-30,00,000 26.75 0.05 1.34 

5. Local Populations No. of Persons in the 
influence area 15.912 5,000 31.18 0.05 1.56 

6. Improved Access to HF Additional benifitted persons Nil 
-40,000 

0-10,0000 0.00 0.05 0.00 
7. Improved Access to.EF Additional benifitted students Nil 0- 1,500 0.00 0.05 0.00 
8. Improved Access from AF Additional benifitted persons Nil O-16.000 O.00 0.05 0.00 

9. Accident Prevention Reported drownings
past 5 years 

in the 
2 0-10 20.00 0.05 1.00 

10. Local Support Evidence of past self-help Medium-50% 0%,50%,100% 50.00 0.05 2.50 
U. Land Ownership Percent of small farms 65% 0% -100% 65.00 0..03 195 
12. Presence of IRD Inclusion of Bridge site 

in IRD Program Area Yes - 100% 0%-50%-ioo% 1O0.00 0.20 2.00 

CRV : Common.Rating Value HF • Health Facility TOTAL WEIGHTED SCORE :21.96TOAEGTD_____1-

FW : Factor Weights EF • Education Facility 

WV Weighted Value 
 AF : Adm. Facility. 



Bridge Name LEGUWA GHAT.. Bridge No 7.7 

Type SL...SENDED .......... 3.Span Iin ters 310. 80. 

Location LEGUWA GHAT.. River ARUN 

Village Panchayat. LEUWA.......... (Left Bank) JAHAYOTAR .(,,h, 13a. 

District/s JHjANKUTAst~~~ct,is .. .4H ' . ...... . T- ft. Pn)1,.,. p' . , . k ....}: , UR. ... ...... ............ U (Rgh &tdR(a .Ri.,, 

Present Crossing Facility BOAT (Dry Season) BOAT (Wet Sancqi 

I inch = I mile Map No. 7 Co-ordinatoir (U2?°08.7. (E) 87o1..1, 

0 
cHARIBI ANKNISHAIN 

JAR AYO TAR CHANUWA- DANAGAUN 

YAKU 0 
BHOJPUR LEO -' 

DHANKUTA J1TPU R- ARKA u 

LEGUWA GHAT 0 

GNORLIKHARKA0 SANNEO 

Sketch showirj, Bridge site location 

PRIORITY RANKING NO. 10 Total Numerical Score 10"037 



BRIDGE NAME : LEGUWA GHAT 

BI-DGE h0. 717
 

CRITERIA/FACTORS 
 Measurement Unit 
 Actual Value observed 
 CRV 
 WV
 
or calculation 
 Factor Rangce -p. _ 

1. Cost 
 Financial cost minus
 
Transportation cost in Rs. 
 23,60,998 
 2,00,000 (-)20.00 0.25 
 (-)5.00
 

2. 
Time Savings Mandays/annum 	 254 
-20,00,000
 
0-10,000 2.54 
 0.25 0.64
3. Local Crops Tons/annum 1,510 
 0- 4,000 37.75 0.10 3.78
 

4. Local Exports Rs./annum 5,75,070 
 0-30,00,000 19.17 0.05 0.96
 
5. Local Populations 
 Ho.of Persons in the
 

influence area 
 21,879 
 5,000
-40,000 8.23 0.05
.2 005.4 2.41
 
to HF
6. Improved Access Additional benifitted
persons 
 255 	 0-10,000 2.55 0.05 0.13
 

7. Improved Access Additional bonifittedto EF 
 students 
 154 
 0- 1,500 10.27 
 0.05 0.52
 
8. Improved Access Additional benifittedfrom AF 
 persons 
 2,758 
 0-16,000 17-.18 0.05 
 0.17
 
9. Accident Preven-
 Reportd drovmings in the
 

tion 
 past 5 years 
 Nil 
 0-
 10 0.00 0.05 0.00

10. Local support Evidence of past self-help medium-50% 
 0%,50%,100% 
 50.00 0.05 
 2.50
 
11. Land Ownership 	 Percent of small forris 
 64% 
 0% -100% 64.00 0.03 
 1.92
 
12. 	 Presence of IRD Inclusion of Bridge site
 

in IRD Program area 
 Yes 100% 0W/50%-100% 100.00 0.20 2.00 
CRV : Common Rating Value HF : Health Facility 
 TOTAL WEIGHTED SCORE : 
10.03 
FW : Factor Weights EF : Education Facility
 

WV : Weightod Value 
 AF : Adn. Facility
 



BRIDGE SITES IN PICTURE
 

-'.. 

Construction Camp at Bimere 
bridge site. 

Dimere April 16, 1980 

, :b, .. 

Dry season existing crossing 
facility at Binere. 

.Bimere AWril 17, 190 

Local peoplo beinr interviewed 

at village Prad3-a, Panchats 

O1use. 

i:ere April ,, 1980 

A well-built 
bridge site. 

a dug  out. 

Legu a 

boat near Tegura 
Mueh safer thnan 

March 3, 1930 

Previous Page Blank,
 



• - ..
 

Traffic Count, being conducted. 	 Trying to arrive at a group
 

opinion.
Benighat March 30, 1980 


Beniehat March 31, 1980
 

OaY 

A conmDarativel.y miich safer Locally made cable crossinr for 
tempor-ary locb! bridge made the use of wet season, does 
for dry season use. reflect local initiative taken 
ITadi khola March 2C, 10,8Q and intensity of the project 

need. 

Tikhatar March 159 1f .-



A difficult trail pertien between 

Tikhatar and Jungalachat. pheto

shows the Fiel4 Crew handling 

their persenal luggage. 


Near Ledeghat March 17, 1980 

1d 


IVI 

SociO-,vconorn.c Nuestionna.rc 
beinc admrn..stered, to a .rouip 
of loca., knorledable meonle. 

iinaghat - I April 8, 1980 

Sheeps are mostly used as
 
local commodity carriers
 
in most parts of Far Western
 
Neal.
 

Junralaghat March 23, 1980 

-I
 

Local children using a 
traditional life-belt to
 
cross tho river. A common 

practice in Far Western Nlepal. 
for crossinr rivers. 

innaghat - I Aril 7, 1980 

http:Nuestionna.rc
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iAlp 

A very poorly maintained existing bridge.
 
No wonder, many people ford the river
 
than to risk crossing this bridge.
 

Nibuwa Banchare 
 March 11,1980
 

People being ferried across Tamakosi
 
River in a dug-out.
 

Manthalighat April 2,1980
 



CHAPT&R FIVE 

5. -STUDY FINDINGS AND THE REASONS FOR REVISING TH& INITIAL RANKINGI - ' CHEME 


The initial ranking scheme which has been fbrmulated by UbAID-


Nepal on the basis of the wealth of information and data already made
 

available on trail bridge s notably by the German Consult Study, and
 

EAST's previous Research Study, although conceptually simple looking,
 

nevertheless entails considerable manipulation in obtaining the
 

required data, the availability of which is made more complicated by
 

the need to depend on more subjective judgements which have to be
 

inevitably used in establishing the correctness of field information. 

Validity of the field information and the difficultie s encountered
 

in obtaining objective ficid data, presented as one of the major problems 

in the application of the initial ranking scheme.
 

The mist difficult task duriig the study was thu collection of 

reliable field data which required arduous efforts. Although the
 

initial ranking scheme aims at focussing on a set of factors which are
 

much simpler and easier to measure, our field experiences has indicated
 

that they are on the contrary sufficiently difficult to measure in the
 

field conditions currently prevailing in rural hills of Nepal.
 

Firstly, while the approach to employ a set of objective criteria
 

decidely represents an innovation in the field of bridge site selection,
 

some of the criteria suggebted in the initial ranking scheme have been
 

25
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found to be operationally difficult to apply in the existing situations 

as indicatid above. becondly, it uas also been found that the weights 

given to different criteria in terms of percentage ratios needed some 

changes so as to bring them closer to reality. Thirdly, some of the 

concepts employed in the criteria needed sme refinement which resulted 

in the change of their nomenclature as well as in the indicators employed 

for measuring them. finally, the field application also strongly 

suggested that some of the criteria be dropped and others be instituted 

in their place. 

The amary sheet on the following page shows the revised set of 

criteria, their indicators or measurement units, factor range, factor 

weight etc. As shown in the summary sheet, the main features of the 

revised scheme and the reasons behind such changes are briefly presented 

below: 

Cost: For all the bridges under this study, except the bridge at 

Jaljibi, accurate cost data were available as the detailed estimates 

of all the bridges under study were completed. For the bridge at 

Jaljibi the cost data had been figured out on the basis of its 

given span and cost figures available for other suspended trail 

bridges of the study. 

However, for certain bridges to be surveyed in future, cost 

figures will have to be roughly calculated as described in the 

Manual which will not be as accurate as those used in this 

study. 



SUMMARY SHEET: PROPOSED RANKING 


CRITERIA/FACTORS 

Economic Factors--


1. 	 Cost 


2. 	 Through Traffic 


3. 	 Local Production of 


Foo' Crop

4. 	 Major Local Experts 


I. Social Factors 


5. 	 Lo-.:.iJL Population 


Served 


6. 	 Presence of Health 

Facilities 


7. 	 Presence of Education 

Facilities 


8. 	 Presence of Adminis-

trative Facilities 


Measurement Unit 

Total Estimated cost minus 


total transportation cost 


Non-Local Traffic in AADT 


Tons per annum 


Rupees per annum 


SCHEME FOR TRAIL BRIDGES
 

Range ofFactor Values 


Rs. 2,000,000 


to 200,000
 

0-500 


0-2500 


0-1,500j0C0 


No. of persons within 10 km 
 5,000-40,000 

walking distance from bridge
 

site
 

Hospital (within 5 Hrs. walking Limit)

Health Post (within 3 Hrs. walking Limit) 

Ayurvedic Clinic (within 3 Hrs. walking Limit) 


High School (within 4 Hrs. walking Limit)

Middle School (within 3 Hrs. walking Limit) 

Primary School (within 2 Hrs. walking Limit) 


- Agricultural 
Support Offices(within 4 Hrs. walking Limit) 

- Banking 
Institutions (within 4 Hrs. walking Limit) 

- Law Courts, Land 
Revenue Offices 
Cottage
Industries (within 
4 Hrs. walking Limit) 


Common RatingScale-Percent FactorWeight 

0-100 

(0.50) 

0.20 

0-100 

0-100 

0.15 

0.10 

0-100 0.05 

0-100 

(0.30) 

0.10 

0-100 

0-100 

0.03 
0.02 

0.01 

0.03 
0.02 

0.01 

0.02 

0.02 

0-100 0.02 



SUIMMARY SHEET contd...
 

CRITERIA/FACTORS 

III. OtLr Relevant Factors 


9. 	 Risk Factor 


10 	 Local Support of the 

Project 


11. 	 Type of River 


12. 	Presence of the Main 

Trail 


13 	 Presence of IRD 

Program 


Measurement Unit Range of 
Factor Values 

- Post Offices (within 4 Hrs. walking Limit) 
- Other Govt. 
Offices (within 4 Hrs. walking Limit) 

Degree of Risk involved in high 

using the existing crossing medium 

facilities 
 low 


Nil 


Degree of intensity of high 

local bridge demand + Local medium 

Initiative for building and IoT: 

maintaining the existing Nil 

crossing facilities
 

Major 

Medium 

Minor 


If the bridge site lies Yes 

in the Main Trail No 


inclusion of bridge site Yes 

in the IRD Program area Planned within
 

2 years 

No 


Common Rating 
Scale-Percent 

Factor 
Weight 

0.01 

0.01 

(0.20) 

100 
50 
25 

0 

.04 

100 
50 

25 
0 

0.04 

100 
60 
20 

0.08 

100 
0 0.02 

100 

50 
0 

0.02 
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To attain a more balanced distribution of factor weights 

betweon economic and social eLonts it was felt necessary to
 

reduce the cost factor weight from 0.25 tu 0.20.
 

Range of factor value although seemingly within the factual 

limit, would need correction in view of the inflation rate in
 

later dates.
 

In cases where the actual cost figure for a certain bridge 
exceeds the maximun estimated range, a negative value is obtained 

It has been decided to take zero value as minimum value in such
 

cases.
 

Time Saving for Through Traffic: The actual derivation of the 

annual average delay factors tuonstitutes the most difficult part 

of the whole ranking system, and this was also admitted in the
 

initial ranking scheme. An accurate assessment 
of annual average 

delay time considering wet & wy seasons presents considerable 

difficulties based as it is on many variables such as, traffic 

volume, river conditions, crossing facilities, detours (difficult 

to judge accurately in the field) and also on the whims and moods 

of the people who man the mode of cro sing. All these variable s 

are very difficult to ascertain, even to approximate acceptable 

degree of accuracy. 

The best estimate for average delay factors throughout the 

year can only be made if sufficient time and resources are available 
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to conduct traffic surveys for at least 3 days each during wet, 

dry and peak seasons on every site. However, within the present 

context of BBD's limitations such as budget, uncertainities in 

hill logistics and finally insufficient manpower, we felt that 

it was not worthwhile to recommend such an expanded traffic survey. 

Thus it was felt that the simpler non-local annual traffic volume 

could represent this criterion, the avoidance of the difficult 

measurement for delay factor for time saving calculations would 

also reduce the chances of error.
 

This necessitates the nomenc.lature of this criterion to be 

changed to Through Traffic only, the measurement unit being the 

annual average daily traffic including all seasons et, dry as well 

as peak (if any) and the factor range being suitably adjusted to 

0-500 annual average daily traffic. 

As the delay factor is eliminated, all bridge sites would now 

score traffic points depending directly upon their traffic volume,
 

irrespective of the nature of the rivers to be spanned. Thus a 

river even if it is fordable througiwut the year will score propor

tionate traffic point which is not a justifiable proposition. Hence 

the proposed scheme has introduced a new criterion - River Factor. 

The traffic factor eight is reduced from 0.25 to 0.15 and a factor 

weight of 0.08 is suggested to be employed for river factor esta

blishing a direct interrelationship between traffic and river 

factor.
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The rivers are defined as major, medir- and, minor broadly 

based on EAST's previous research studyts recommondation.
 

Local Food Production: Measurement 
 of this criterion i.e. the 
assessment of accurate quantity of existing food production in the 
area of influence, itself present.ed difficulties in the absence of 

reliable local information. No raliable data were available at
 

local panchayats or in
even Dstrict Headquarters. Local inter

viewing could with some degree of accuracy supply only names of
 
local crops produced in the area. In sm, most of the 
data 

required were to be obtained ft"°m secondary sources (i.e. from
 

the tAgricultural Statistics of Nepal 
- 1977, published by the
 

Ministry of Food and Agriculture/MG).
 

The cropping intensity (the ratio of harvested area to the
 

cultivated area) which was left out in 
 the initial ranking scheme
 

was taken into account 
in the -alculation of foo. production, as
 

it was an 'important factor.
 

Based on the actual values observed during site surveys, the 

maximum factor range was changed from 4000 tons/year to 2500 

tons/year to bring it closer to present field sitEations. 

.ajor orts: Arriving at the best estimates for major 

local exports for a whole year presented even more problems than 

f,0od production, because of the lack of secondary data. The 

estimate of this factor had to be based on the local inquiries. 

http:present.ed


However, high d~gree of educated judgement is necessary on the
 

part of the 
surveyor to accurately establish this figure. Also 

observed was the invalidity of the national average retail price 

to be applied for such a small area of influence of traila bridge. 

A more reasonable figure would be the district average retail price. 

The maximum factor value of this criterion was found to be very
 
high in the initial scheme, i.e. 30 lakhs thus was 
reduced to 15
 

lakhs based on field experience.
 

Although the accessnent of the quantity of major local 

exports created some complications during our first survey it was
 

felt that it 
 cau be improved hopefully in later surveys. 

Local Population berved: Before commenting on this factor and on
 

other related social factors 
such as access to health, school &
 

adirnistrative facilities, the concept of influence 
area as defined 

by the initial ranking scheme nust be made clear. 

It is assumed arbitrarily in the scheme for want of simpli

fication that 
a 10 Km radius circle (modi£lud later in clearmore 


terms as a 10 Km 
 walkina distance around the bridge equivalent to 
a 6 Km map radius circle) would define the influence area of the 

bridge. 

Our experience during the study reveals that the influence 

area for local impact, in reality, would be defined by a random 

perimeter composed of about 10 Km valking limit from the bridge 
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site for an average local hill dweller. 

a day's walk 

Assmption made in our 
surver for hill walking was 2 iA/hour, and thus with 10 hours walk 
lb a day, an average person can traver Thusse 20 Emn. 
back and forth from the bridge site should define the limit of 
local influence area which does not necessarily have to ooncide 
-with the circumference of a circle on a map (whatever may be its 
radius) and thus cannot be defined by a circle but actually makes 
an ieregular and usually an oblong shape having larger dimensions 
towards the upstream and downstream sides of the river. 

The next problem encountered was the correct determination 
nf the population within the defined area of influence. This was 
because of the unavailibility of reliable area maps defining the 
boundries of village panchayats which are changed frequently because 
of political reasons. Population detezmination from local inquiries 
created even more uncertainties hence the figures were collected 
from the CBS-census figures of 1971 corrected in terms of the village 
panchayats' bouadry adjustments of 1976. An annual increase of 
2.5%was taken as the national average for population increase. 
fractions of population served were also taken to arrive at a more 
correct assesannt by the use of wards of a village panehayat. 
Although the correctness of these arbitrary figures is open to 
debate; no more reliable assessment could be made either. 
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In future surveys, however, the situation is likely to improve 

considerably. For one reason, the 1981 census is imminent and this 

data for the village panchayats would be useful at least for some
 

more years to come.
 

The criterion, although fraught with aome minor difficulties 

mentioned above, was found to be satisfactorily measurable for the 

better reflection of the potential andsocial cultural interchanges 

between the sections of population residing on both sides of the 

river, although local traffic figure assessment ass found to be 

subjected to much more uncertainities as explained earlier than 

the assessment of population figures. 

Thus the concept of influence area is more clearly defined in 

the revised scheme. A more easily and reliably measurable influence 

area is proposed taking into consideration the field situations. 

However, all other elements remain the same. 

Other Social Factors: Benefits accruing to the local population as 

a result of improved access to the existing Health, School and 

Administrative facilities were the other factors considered signi

ficant in the initial ranking scheme, but unfortunately the pres

cribed method of their field measurement involved many difficulties 

and the vraldity of the concept of its measure is also questionable. 

During the course of the study certain useful observations were 

made on its measurement concept and on how" far and well the concept 

of their measure would reflect reality. 
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First of all the representation of areas by the use of concen
tric circles for reflecting au2.icnal benefitea population 44as 
very difficult to establish precisely and did not present a true 
picture of reality. As already discussed in the preceding paragLra.
phs of local Population Servedi the circular definition of area of 
influence is itself invalid in the field situation, 

It i;as our experience that the exact determination of any
 
overlapping population as potential beneficiaries, was found to
 
be practically impossible 
 to calculate accurately. Efforts were
 
made to acquire inforzuation on this during field 
surveys but this
 
mathematical exercise 
had been discarded later during data processing 
as being redundant. While the suggested method seems academically
 
precise and respectable it 
 presents many difficulties in actual
 
application In the field and does 
it produce the desired result. 

The most difficult part of the calculation is to arrive at a 
reasonable figure of local oulation density. As already said, 
panehayat figures on population uiere debatable and in the absence 
of village panchayat maps showing accurate area demarcations, the 
determination of population density figures presented no less 
difficulties. This, being a crucial item in the calculation of 
all these three social factors discussed here needs more attention 
if the same concept of measure is to be folloved. 
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Our field experience, during the course of the study has also 

indicated that the increased use of the existing facilities by the 

local population depends not only on the elimination of the travel 

delay, but also on the quality and capacity of those facilities.
 

It also depends, specially in the case of schoolp, on 
the nature cf 

the terrain leading to the schools. Apart from the saving in travel 

time, the quality of services offered by the facilities and their
 

capacity are the main determinant for the increase in 
 their use
 

after the construction of the bridge.
 

The difficulty and unreliability of the measurements of accu

rate delay time, population density, and the ineffectiveness of the 

suggested method in arriving at the values .of additional benefitted 

population, have all made this criterion vulnerable to controversy, 

and thus a simpler approach is recommended. 

It is therefore proposed hat additional scores be given to a 

bridge site on the strength of the presence of those facilities 

within a specified distance from the bridge site that can be compre

hensibly measured and informed by the local villagers. he revised 

procedure for measuring these social factors, mould then be much 

easier to operate and closer to the field reality than the prescribed 

one,
 

The factor weights have been modified to reflect their relative 

need and importance to the local rural poor. 
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Other Fctors: Othar factors constituting 15% of the total score 
are accident prevention, local support, land ownership and presence 
of the IRD program. Our observations on the use of these criteria 
as effective measures in fixing priority ranking were as follows: 

Accident Prevention:
 

The criterion by itself and 
 the reasons for its inclusion 
are notworthy but again the assessment of the accurate figures 
is very much problematic. Most of the local reports are self 
conflicting and not reliable although different knowledgeable 
sources claim to have a hundred percent knowledge of this. 

Drownings covered over a period of p generally do 
not represent the actual risk involved in the existing crossing 

facilities. And the cases where mishaps or accidents had 
occured prior to the period of 5 years causing many deaths 
warrant attention and can not be neglected merely because the 
accidents had happened beyond the 5yearslimit. In the case 
of Jaljibi, the present bridge poses a big risk for the people 
presently using it, because of its very bad condition. It 
would not be surprising in such cases if a boat crossing or 

any other alternative involved less risks. 

As this criterion does not clearly reflect the risk 
involved in the present mode of crossing, it is thus extremely 

difficult to assess properly. 
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As discussed above, the factual determination of drownings 

poses problems. Also adoption of thethe past five years as
 

the cut-off point to measure 
 the degree of risk involved in
 

the present crossing facilities is subject to controversy.
 

Thus, this criterion is given a new nomenclature in the 

revised scheme i.e. the Risk Factor. The degree of risk factor 

is to be measured on the basis of the visual observation of the 

surveyor supplemented by the history of accidents in the present 

mode of crossing, be it a boat crossing, cable crossing, rope 

crossing, a badly built local bridge, or even the fording of
 

the river.
 

Local buDnort of the Prolect: 

This criterion is introduced to measure the degree of 

local support for the proposed bridge construction project 

which should provide not only an excellent indication of the 

need and importance of the bridge to the local people but as 

mentioned in the initial scheme, an indirect measure of the
 

social and economic benefits it 
 can be expected to generate. 

It is our observation that this can be more precisely ascer

tained by observing the history of the bridge demand, i.e. 

the measurement of the popular participation in demanding the 

bridge, the sumation of activities for the indentification 

of needs, organising for representation and other neoessary 

actions'takeia for getting favorable decisions made. These can 
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be found out from local story of the bridge demand, ub stan
ziated by official data figures (like petitions for the demand 
of the bridge) mostly available in 66D or IDD files. The 
assessment of this criterion can also be made additionally by 
observing the local initiative in erecting and maintaining 
existing crossing facilities and this would be more represen
tative than the assessment of evidence of past local efforts 
to improve and maintain other types of local infrastructure 

as prescribed in the initial ranking scheme. Our experience 
in assessing past local efforts to improve and maintain all
 
other local infrastructure correctly within the time limit
 
of 3 days at each site was not self convincing. Therefore,
 
it was the opinion of the study team 
that the efforts made
 
by the local people 
over the years to get approval for the
 

bridge could 
not be ignored, nor could the initiative in
 
installing and maintaining the 
existing crossing facilities
 

be overlooked.
 

For the reason it is suggested here that future surveys
 
should properly record 
 the history of bridge demand and the 
local efforts in installing the existing crossing, as the 
indicator for recording the local support for the project. 

land OwnerhiRp, 

We experienced much difficulty in explaining to local 
respondents what as being asked for. It was that even when 
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they understood the problem, the informants themselves were 

not very sure of their information. Thus it was extremely 

difficult to obtain even approximate accurate figures on this 

criterion. 

Also the assumption that an area I or * Km round the
 

bridge site 
 should be treated as the immeidate vicinity of
 

the bridge, where land value 
may rise due to bridge constru

ction is not true, as we observed that the area where the
 

land value might increase would be more 
 reasonably represented 

by a 150 - 200 ft. wide strip of land along the approach
 

trails of the proposed crossing on both banks.
 

However, the information on the percentage distribution 

of snall land holdings is difficult to obtain except by means 

of a separate household survey which falls beyond the scope 

of a survey like this, 

Also the assumption that the land value would increase 

following the construction of the bridge and that for equity 

reasons the bridge site with a relatively larger number of 

small holdings in its vicinity should be given priority has 

not been borne out by the field work. On the other hand it 

was found tht the plots of land other than the snall strips 

in the near vicinity of the proposed crossing do not record an 

increase in price. 
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Thus, it was the consensus of tI.e study team to drop this 

criterion altogether from the scheme. 

Presence of IPD Program 

Although the measure of this criterion in simple and 

objective, many of the IRD programs now in operation as well 

as those under consideration in tLa country cover such large 

areas (Anchal) that it was found difficult to accurately 

determine the exact nature of interrelationship between an 

organised IRD programs and the bridge. However, it feltwas 

that such a relationship does exist. Thus, it was decided to 

keep this criterion as it is. 

Presence of Main trail: 

Hoever, during the surveys, it was observed that the 

construction of a new trail suspension bridge phoul4 be aimed 

at improving certain existing main trailp rtther than random 

construction of bridges throughout Nepal, 

Thus, the revised scheme hap introduced a new factor on 

the presence of main trail which has been given a weight of 

2%.
 

OVERALL PRIORITY RANKING PROCE 56 AND ITS LIKELY FUTUREIMPACT 

Finally, few words on the future overall impact as we see it from 

the result of the application of the revised priority ranking scheme on 

the nationwide selection of suspension bridge sites will be in order, 

and are as follows: 
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The way the list of criteria is structured, it is invariably likely 

to result in higher priority for mid-hill bridges at the expense of 

those in the remote mountain areas. Therefore, a regiona. conside

ration should achieve an advance Parcelling of re sources. followir 

which the interreiaonal priority ranking should be undertaken. 

Secondly, politics and popular decision-making process should be 

allowed to play their proper role. In other vords, the order of 

priority for different bridge sites in a district should be left 

to internal sorting out of criteria, explicit of implicit. Once 

this has been done, the ranking scheme should be applied at the 

national level in order to indentify priority bridge s from the 

list submitted at the district level. 'When the districts discover 

over time that their priority demand list is wbjected to a set 

of more objective, measurable, rational and nationally applicable 

criteria, their own approach to the district level selection process 

is likely to be gradually objective, tempered and re'asonable. 



CHAPTER SIX 

6. REPORT ON ONEDAY INSTRUCTION COURSE AND FIELD TEST ON DRAFT MANUAL 

The B-WWTM of the instruction course and field training program 

was to give an orientation regarding the use of the Manual fbr sonducting 

socio-economic site surveys of Trail Suspension Bridge sites to all the 

technical staff of SBD, who will conduct the site surveys of suspension
 

bridge s in future.
 

Another aim of this training course was to open a deliberate discu

ssion on the draft Manual by the future users so as to clarify all doubts 

raised by them and to incorporate necessary modifications if found 

reasonable before preparing the final Manual. 

The field training program was specially arranged to help the SBD
 

survey teams in visualising the actual 
 field conditions and the problems 

likely to be encountered during the future field data collection process. 

Both the courses were jointly sponsored by SBD/USAID-Nepal and orga

nised and conducted by EAST's -personnel who actually took part in the 

development of the draft field Manual. 

The instruction course was held at Hotel Blue Star's Seminar 

Hall, in Kathmandu on 5th September 1980. 

The field training program was conducted in Benighat Bridge site 

on 7th September 1980. 
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List of participants and some glimpses of the course in photographs
 

are given at the end of this Chapt(.r. 

The details of what transpired during the class room course and
 

field program are given in the succeding paragraphs.
 

OPENING REMARKS 

The int+ruction course was formally opened by Mr. ".K. Dhungana, 

the newly appointed Project Manager of the Suspension Bridge Division. 

After the opening of the course, he requested Mr. 5.B. Pradhananga, 

buperintending Engineer, Department of Roads to say a few words. 

Mr. Pradhananga said that the Chief Eh3ineer could not attend this 

function due to other pressing matters. Mr. Pradhananga said he was 

glad that such instruction courses were being conducted and wished all 

success for the seminar. 

FIRST SESSION 

Introduction and enumeration of the objective and scope of the 

Manual. 

15eaker| Mr. P.C. Johi 

Mr. Joshi thanked Mr. A.K. Dhungana and Mr. S.B. Pradhananga for 

their remarks. He began his speech by outlining the objective of the 

study as a 'hole and of the Manual in particular. Mr.. Joshi traced 

back the history of the study saying that different people and firms 

had conducted studies on it. He referred to the studies conducted by 
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German Consult, &ATA and EAST Consulting Engineers. He said that the 
present Manual was based upon the scheme developed by USAID-Nepal and 
the test study done by EAST Consulting Engineers. 

Mr. Joshi, then, emphasized the need for constructing bridges in 
the correct locations. He want on to say that, without proper studies, 
if the bridge was to be located even some hundred meters upstream or
 
downstrean of the traditional crossing point, 
 it would not be optimally 

utilised. 

Referring to the scant resources on the one hand and the demand 
for large numbers of bridges on the other Mr. Joshi said that this was
 
the primary reason why an objective priority ranking scheme had to be
 
developed and utilised in deciding 
the priority of trail bridge locations. 

IvMr. Joshi, then, enumerated briefly the criteria selected in the
 
site survey Manual. He emphatically pointed 
out that the Manual had 
been kept deliberately open so that changes could be easily incorporated 
into it, should there be any need frr them. He said that it had been 
presented in a draft form and vis open for discussion in this seminar. 

Mr. Joshi also enumerated the range of factor values assigned to 
different criteria and their implications. He explained that the Manual 
had basically tw parts, one part dealing with the explanation of the 
objective and scope of the Manual which will be useful to the new users 
of the Manual and the second part consisting of the specific instructions 

to the surveyor for the proper conduct of the survey. 
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Mr. Joshi, then, wound up his speech by saying that further detailed 

discussions on specific disciplines would be conducted by the concerned 

experts. 

DI6CUSbIONS 

Mr. A.K. Dhungana enquired whether all the participants were cogni

zant of criteria, factor values and ranges, and weight attached eachto 

6riterion. No response came from the participants. However, Mr. Joshi 

said that the individual experts could discuss and answer the questions 

raised on a particular aspect. He, then, introduced Dr. Mahesh Banskota 

to the participants and requested him to speak. 

SECOND SESSION 

Economic Aspect of the Manual. 

Speaker: Dr. Mahesh Banakota 

Dr. Banskota started by saying that the Manual should not be taken 

as a foolproof Manual. He said it was very difficult and almost impossibe 

to develop a foolproof Manual in the coutext of the present stage of 

suspension bridge development in Nepal. 

Dr. Banskota said that investment studies like economic feasibility 

studies incorporating cost-benefit analysis required modifications in the 

context of Nepal. 

Dr. Banskota, then, briefly discussed the economic component of 

the Manual -nd said that a total of 50% weight had been given to economic 
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factors. He said "Giving weight has been discussed by the study team 
for many long hours and given the 2act that our economic structure is 
what it is now, we have cbosen 50% as the weight for economic factors". 
He mentioned that there was hardno and fast rule about it and added
 
that after gaining the necessary survey experience during future 
surveys, 

the weights could be changed as necessary. 

Dr. Banskota, then, explained the different economic factors and 
weights given to these factors. He said that the cost factor had been 
given 20% weitht. The cost computation should be taken as total Post 
minus transportation cost. The second economic factor had been taken
 
ae non-local through traffic in 
 annual average daily traffic. The non
local traffic had been defined 
as the traffic crossing the proposed
 
site farther than half a 
day's walk. Dr. Banakota explained that as 
the concept of time of the field informantswas difficult to ascertain, 
a different approach had been employed in the Manual. 

Regarding the local production of food crops, Dr. Banskota said that 
it was difficult to collect data on it in the field . It would entail a
 
detailed household survey but time constraints would not permit it. 
Therefore, the secondary data published by 'Agriculture 6tatistics of 
Nepal' for production had been extensively used. And *he recommended 

that this practice be followed for the sa)'e of uniformity. 

On the question of major local exports, Dr. Banskota said that
 
only the prices of major export commodities should be taken from the
 
publication of Agricultural Marketing Information.
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Dr. Banskota enphasised the importance of socio-economic data 

collection. He said that the socio-economic data collection and analysis 

was such more complex than technical data collection and analysis. He 

added that while technical data collection involve- physical factors, 

the socio-eonomic data collection involved human elements and social
 

enviroment which are relatively more complex.
 

Dr. Banskota said that the information collection task was a very 

difficult cne. Therefore, he advised the participants to be very careful 

while collecting information. Information received in the field should 

be cross-check whenever possible, because information easily available 

may not be very useful and in some cases erroneous. 

Dr. Banskota, then, said that on analysis of data and ranking 

computation Mr. Ghimire would speak in the later session. 

DISCUSSION 

Interesting questions were raised by thq" participants and lively 

discussions followed. There were questions on why primary data should 

not and can not be collected, why household surveys should not be under

taken, and on the use of aerial photographs to determine the area of 

arable land etj. Scme participants also raised the question whether 

the cost factor should be eliminated altogehter. Following discussions 

on these questions the concensus reached was that, should better data 

be available in the given enviroment and constraints it should be 
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taken, and if factors and factor values needed to be changed it could 

and should be changed in future, however for the present situation the 

Manual prepared should be strictly follovied. 

THIRD &diSbION 

bocio-Cultural Aspect of the Manual. 

Speakers Mr. B.K. 6hrestha 

Mr. 6hrestha began his talk by saying that he being a social scien

tist himself approached the question of thc Rispension bridge site sele

ction from the social point of view, although the subject matter sounded 

highly technical. He also cited by was of example the story of 'the 

blind men and the elephant to emphasise his remark'. Mr. Shrestha added 

that the suspension bridge construction was one of the important factors 

in the overall national development plan. He said this Manual was 

expected to help the decision making process and added that it would 

pave the way for the decision makers in future to determine the course 

on investment of scarce resources in a rationale way in the country's 

development, because it was the call of the time that the main issues 

involved in the development of Nepal were the distribution of funds and 

investments that this Could be examined in the regional context. 

Mr. Shrestha, then, moved on to the social factors considered in 

the proposed ranking scheme fbr trail bridges. He said that the social 

considerations that had been envisaged were the indicators of the 

living condition of the rural population. 
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He said that much depended upon the validity of the data collected 

or in other words the reliability of the field data. heTherefore, 

emphasised that the data collection should be done very carefully and 

hone stly. 

He said that the proxy variables such as loca& population served 
by the bridge, presence of health facilities, presence of education 

facilities etc. had been taken as factors contributing to the enhance
ment of the living conditions of the rural population. Mr. Shrestha 

then enumerated the social criteria. In respect of the local population 
served, he said that it should be taken from census data but the influence 
area should be determined the bon asi ons of group opinion a half day's 

walking distance from the bridge. In this connection Mr. Shrestha also 

mentioned the lack of time concept and different distance measurement 
units used by local people, like Shyoole Kosh etc. The participants 

were advised to use their own judgement in administering questionna. es. 

Regarding the presence of health facilities, Mr. Shrestha explained 
the rationale behind subdividing the facilities into hospital, health 

post and ayurvedic clinic facilities. 

Similarly Mr. Shrestha explained the remaining social factors e.g. 
presence of education facilities, presence of administrative faciities. 

Dealing with the questionnaires he explained how to administer them and 

how to collect data. 
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Mr. Shrestha also explained the rationale for considering other rele

vant factors such as risk factor, local support of the project, type of 
river, presence of the main trail and of IRD programs. 

DISCUSSIONS 

One of the participants asked whether this Manual would be used
 
only for those bridges to be financed by USAID-N or 
it would be applied 
to other bridges also. Mr. Dhungana of SBD voluntered to reply this 
question and said for the present this Manual would be used for the
 
bridges to be financed by USAID-B 
 and as far as its application for
 
other bridges was concerned it would 
 be decided later. 

Also asked by the participants were other interesting questions
 
such as whether the application exercise of this Manual would be 
 as 
futile as in other HMG projects like the family planning program, the 
new education plan etc., whether SBD was aware of the preparation of this
 
Manual by EAST and whether SBD was 
consulted during the preparation of
 
this Manual etc. Replying to 
 the last question Mr. Dhungana said that 
SBD was aware of the Manual's preparation and that this seminar was in 
essence, one of the processes of consultation. He added that this 
Manual was still in a drait form, and therefore comments and proposed 

improvements etc. were welcome. 

Relevant questions were asked on health facilities and regional 
parity versus resource allocation. The questions were well taken and 
discussions were held. The concensus reached was that the Manual was 
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open to changes, and if necessary, changes could be introduced after 

future field application and on the basis of experiences gained in 

the field.
 

FORTH SESSION
 

Collection, processing and computation of data and priority 

ranking of bridges. 

Speaker: Mr. L.P, Ghimire 

Mr. Ghimire opened the afternoon session by saying that he would 
explain how to administer the questionnaire and would acquaint the 

participants with the questionnaire form and computation thereof. He 
first explained that in the questionnaire form oftenone comes accross 
the word "right and left side of the crossing",. For uniformity, to 

determine the right side and the left side, one should face towards the 

stream flow and his right hand side and the left hand side will be 
termed as the right and left sides of the crossing respectively. 

He explained the Interview Schedule (A) for traffic survey and said 
the form designed was simple. He pointed out that a copy of the Nepali 
questionnaire was attached with the Manual deliberately for instruction 

purpose. Mr. Ghimire specially dealt with the note accompanying the 

schedule where tLQ instructions are enumerated in detail. 

Similarly, Mr. Ghimire also explained the Interview Schedule (B) 
for social and economic surveys. He explained the rationale behind the 
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assesmaent of the cost of the bridge, wherein the transportation cost 
had been deducted from the total cost. By doing so, the social equity 

span should be produced by SBD for 

and to some extent regional balance in distribution of bridge sites cou.ld 
be achieved. He also noted that the cost of the bridge would not be 
available to the surveyor for a new site. In such cases, Mr. Ghimire 
explained, a graph of cost versus 

suspension and suspended bridges from their recent cost records and 
this graph should be used to estimate roughly the cost of the said 

bridge with the known span. 

The Mr. Ghimire explained how to achieve group consensus in 
extracting the traffic figures for local as ell as non-local traffic. 
Mr. Ghimire also explained that knowledgable and related persons should 
be gathered and the consensus on traffic should be arrived at on the 
third day of the survey. By then the actual traffic count figures 
would also be available for cross-checking. He also explained that 
three traffic season e.g. dry season, wet season and peak season 
traffic and said that peak season traffic might not exist in case 

of many bridges. 

Mr. Ghimire went into the details of how to admimister the questio
nnaire and collect data for different factors like ;ocal food production, 
major local exports, etc. He explained how to determine the principal 
market centres and the influence of the bridge vis-a-vis the market 

centres. 
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Dwelling on the population data in the influence area, Mr. Ghimire 

said the 4afluence area of the br.dge had been taken as the area covered 

by half a day's distance from the bridge in all directions and pointed 

out that in effect it would be of irregular shape. But for want of 

simplification in the case of local food production only it has been 

decided to take a circular area covered by 6 Km map radius. 

Mr. Ghimire read out each line in the questionnaire form and explai

ned the issues involved. He said that the questionnaire form was made 

very simple and was self-explanatory with the foot notes included. 

Mr. Ghimire, then, drew the attention of the participants to the 

worked out examnle on Tikhatar Bridge which was distributed to them 

alona with the questionnaire form in Nenli script. He went over each 

step and computation thereof. He explained the factor range, comon 

rating value (CRV), Factor weight (FW) and weighted value (WV) etc. 

in detail. 

Referring to the cost criterion he said the cost of the bridge 

was the total cost minus total transportation cost, He also said 

that the factor range of Re. 200,000 to 2,000,000 should be amended 

in future due to inflation and the inflation rate should be uniformly 

applied as determined by 5BDIs design office as and when necessary. 

He also explained that in the case of negative CRV value, which is 

possible in certain cases, the participants were instructed to take 

zero as the minimun value. Regarding through (non-local) traffic he 
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explained how to compute and correlate the traffic count figures and 
interview f'igures. He also underlined the need for taking into account 
the three seasons for computation of the trafiic volumes for whole year. 

Similarly, he described all the steps involved in the use of
 
primary data and secondary data and the computation methcd.
 

DISCUSSION 

Participants showed great Interest and raised many questions such 
as how to ascertain the local export quantities. It was felt that the 
answers delivered were to the satisfaction of the partlcipantJ6 The
 
consensus reached was 
 that the surveyors must make a thorough desk
 
study and should more 
 or less know the range of data that can be
 

expected during the field 
survey. 

CLOSING RMARIKS 

Soeaker. jr. P. Pradhan
 

Summing up the 
 issue raised in the previous sessions Dr. Pradhan 
mentioned that if any new methods or procedures were to be employed 
in any system it is always the case that the first instinct would 
be to reject them. Saying that it happens in any descipline and system, 
Dr. Pradhan cited examples of how people start by rejecting the new 
ideas and methods, which after thorough examination and experiences 
gained, would be accepted if they proved to be useful for the system. 
Therefore, he said that it was but natural that one would have a 
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negative view on ne, methods, but one should also try to understand
 

the neoes. ty and usefulness of th-se 
new methods to bring fruitful
 

results. 
 Dr. Pradhan also referred to the questionnaire aspect of 

the Manual and requested the participants to be careful while utilising 

the present Manual, which is an open one and can be amended as need
 

arises.
 

Speaker: Mr. I.R. Onta 

Mr Onta said that in, ach gathering someone is always entrusted 

with the task of extending thanks to all participants. He began by 

saying that he could see the keen interest taken by the participants 

in the seminar and that the discussions had been very lively. He 

thought that the issues raised in the discussions had been very 

interesting and stimulating, as vell as fruitful in making the final 

Manual more meaningful. 

He said that the time had come for the technicians to come out 

of the confines of the technological aspects and grasp the whole 

spectrum of the socio-economic system while planning and peparing 

for a technical project. 

On behalf of EAST Consulting Engineers, 11r. Onta thaned the 

participants for their active participation in the semina ', Mr. A.K. 

Dhungana, Project Manager, for opening the seminar and for his active 
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participation and Mr. &.B. Pradhananga, Superintending Fngineer (DOR) 
for his wluable remarks. Mr. Onta also extended tharn)s to the
 
speakers for their valued lectures and to 
SBD and USAID-Nepal for
 
sponsoring this instruction course program on the use 
of the Manual. 

Lastly, Mr. A.K. Dhungana informed the participants that the
 
field visit program for practical application would be held 
at Benighat 
on Sunday Sept. 7, 1980. He also informed them that a USAID bus would 

pick them from the predetermined stops. 

FIELD TRAINING PROGRAM 

- _Re 2Wip to Ben~i~hat Bridge bite: On 7th September, 1980, as 

planned earlier, a USAID-Nepal. Bus picked up all interested 
participants of SBD from various points in the city and proceeded 

towards Benighat Bridge site at about 9,00 AM. A seperat- ieep 

alongwith EAST's training personnel and the project personnel 

left at the same time. 

The whole team reached the site at 12.30 l,. The constru

ction of the bridge at Benighat had been completed only a few 
days ago, and the team could see the tar painting work on the 

bridge deck being carried out. 

-. Field Survey Procedure: Exlained. Although the draft Manual was 
self explanatory and gave all necessary details on how to conduct 
the field survey, it -as felt that an explanation of its details 
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to the participants before the start of the sample survey was 

neceesary. The participants jere devided into four different 

survey groups and were asked to choose the team loaders. Engineer 

4r. Koirala, iv . Upadhyaya, Mr. Adiga and Mr. Gyawali vere selected 

to guide the survey teams. Copies of Interview Schedules A & B 

were distributed to the team leaders. These interview schedules 

were printed in Nepali language so that both the surveyors and 

local informants could easily understand them. 

The job of explaining the process of administering the 

questionnaire to the local informants was undertaken by the 

Project Co-ordinator Mr. P.C. Joshi. He said that though the 

procedure was explained in the draft Manual in detail, the process 

of adhinistering the interview sehedules could be a little confu

sing, hence he advised the participants to be very careful and 

vigilant while obtaining information from the interviewees. He 

emphasised that cross questioning and cross-checking of tho 

information gathered was vitally necessary utilising the surveyor's 

own judgement. Then he explained, step by step, the use and appli

cation of the interview schedules, to generate information from 

the local people. 

Actual Field Survey by the Participants: The four different 

survey teams formed as stated earlier, were then clvisod to start 

tho sample survey. 



about 2 hoirs, EAST' sDuring the survey which lasted for 

This gave an opporeach team' s performance.personnel observed 

tunity to the trainers to visualise the difficulties, encountered 

any mistakes madeby the trainee surveyors and also to note down 

by the trainees. At the time good suggestions from thesame some 

certain parts of the schedules were
trainee s to modify or refine 

also noted down. 

suryeyors on both banksFor example, it was found that the 

from both sides,of the crossing were noting down the traffic 

whereas the Manual had prescribed one way traffic count on each 

was noted down that a foot-note clarifying this
bank. Thus it 

should be provided at the end of Interview bchedule A for avoiding-

such errors in future svrveys. 

found that the people were always inclinedNext the surveyors 

provideto give peak season traffic even when they were asked to 

season traffic. Thus it was suggested to ask Q.No. 2.1
dry and wet 


- B only after asking Q.No. 2.3 on peak

of Interview Schedule 


season. This needed a rearrangement of the question numbers.
 

4 on Major local Exports. AonAnother note was made Q.No. 

of the participants was if the major local
question raised by one 


animals, should they be included? The question
exports included 

was vell taken and a foot-note was added at the end of Q.No.4
 

stating clearly that the animals exported should ,also be taken if
 

they are one of the major local exports. 
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It was also observed that the field participants were trying 

to convert the local waights inuo tomnage and because of lack of 

conversion table in the hanual, they had difficulty in doing so 

in the field. They were advised to do this conversion exercise 

in their office after the survey, as It we s not necessary to 

indulge in this conversion exercise in the field. Thus a specific 

note about this was added at the end of Q.No. 4. Besides, it was 

also deeideal to include a conversion tablb in the final Manual. 

After finishing the field survey exercise at Benighat it 

was decided that discussions should be held at a suitable place 

on the way bak. This allowed the participants to exchange views 

on their field experiences while in the Bus, without lossing much 

of travelling time any more, as it was already late for a return 

trip to Kathmandu.
 

Discussionss An open discussion was held between ,he participants 

and the trainers, at a suitable place (photo No. 8) on the way back. 

Participants showed more interest in the whole scheme now than 

they had shown during the class roam instruction course in 

Kathmandu. Varied but relevant questions were asked. Mr. Adiga 

had doubts about the defination provided for medium river on 

page 16 of the Manual as he thought it was little confusing. 

This was well taken and it was decided that suitable modification 

on this should be made in the final Manual, All other questions 

vrere interesting but they were answered to the satisfaction of 

all the participants. 



91
 

LIST OF PA"TIOIPANTS 

Seminar ilbir 
A. SBDIs TECHNICAL STAFF 

1. Arun K. Dhungana (I) PP 

2. Dipak Chalise (AE) p P 

3. M.P. Upadhyaya (AE) p P 
4. Gopal Das Shrestha (OS) PP 

5. Surya Pd. Shrestha (OS) AP 

6. Shivaji Pd. Ghlmire (OS) P 
 A
 

7. Indra Gyawali (A.) P P 
8. Kalyan Gyawali (AR) p P 

9. Chhabilal Roy (OS) P A 
10. Lokesh Joshi (0S) P P 
11. S.N. Manandhar (AE) P A 

12. P.1. Adiga (AE) p P 
13. Rajendra Pradhananga (AE' P p 

14. S.N. Thakur (0S) p P 
15. Krishna Gopal Shrestha (OS) P P 

16. Mohan Aatna Tamrakar (0S) AP 

17. Bharat Man Shrestha (OS) PP 

18. S.B. Cuaai (oS) P A
 

19. Dev Nandan Roy (OS) p 

20. R.B.L. Karna (OS) P A 

21. Dhana Raj Sapkota (AE) p P 
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Sminar Field Trip 

22. Asha Man Tandukar (AE) P A 

23. Narayan Khanal (OS) P P 

24. Dhana Raj Sapkota (OS) P P 

25. C.B. Bhujel (OS) P P 

26. N.B. Chand (OS) P P 

27. Indra Pd. Paudyal (0S) P A 

28. Ruplal Shrestha (OS) P P
 

29. Ram Babu Shrestha (AE) P p 

30. N.K. Koirala (AE) p P 

B. DEPT. OF ROADS
 

1. S.B. Pradhanang (SE) A 

C. SATA 

1. D. Panchitto (CE) P A 

2. A. Grob (Ch;) P A 

D. EAST CONSULTING ENGINEERS 

1. P.C. Joshi (CE) P P 

2. Dr. M. Banskota (Economist) P A 

3. B.K. Shrestha (Social Scientist) P A 

4. L.P. Ghimire (CE) P P 

5. Dr. P. Pradhan (Projedt Adviser) P P 

6. I.R. Onta (CE) P P 
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Seminar Field Trip 

E. _AI- WAL 

1. b.J. F&eundlich (PDO) p P 

ABBRVIATIONS 

P : Present 

A : Absent 

PM : Project Manager 

AE : Assistant Engineer 

05 : Overseer 

CL : Civil Engineer 

bS buperintending Engineer 

PDO : Project Development Officer 
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GLIMPSES OF TRAINING PROGRAM IN PICTURES
 

CTutside view of the Seminar Hall at Blue Star Hotel
 

Photo showing the training consultants of EAST just aftar opening
 
of the course. Mr. S. B. Pradhananga, Mr. A. K. Dhungana from DOR,
 

and Mr. S. J. Freundlich are also seen-in the picture.
 

Previous Page ,lank 
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3 

BD's Technical staff ( Participants ), 
Seminar with keen interest. 

taking part in tho 

Civil Engineers from SATA taking part in Seminar are seen 
in
 
background.
 



EAST CUNRJLTINr tN' oorti

0
 

Consultation among the EAST's training personnel just before the 

field training program at Benighat Bridge site.
 

6 
SCD's personnel engaged in actual field survey interview with
 

the local knowledgeable people. 



F-ST C"SULTIrNG ter.INrift! 
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.Mr. Sapkota, a civil engineer of SBD9 collects the socio

economic field data from local informants.
 

Group discussion followed just after the completion of field
 

survey by the participants.
 



CHAPTER bEVN 

7. IMODIFICATIONS6.ADE IN TL DRAFT MANUAL 

Some minor but important modifications (additions and alternations) 

were made in the Draft Manual on the basis of the observations made by 

EAST's personnel during the instruction course and field training 

pilogram. No formal comments were received either from USAID, fromor 

SBD. However, Project Development Officer Mr. S.J. Freundlieh of USAID 

informed verbally that there were no comments and the draft manual was 

approved, with minor modifications to be done as noted down in training 

course, 

The modifications which were incorporated in the preparation of
 

the 
final Manual are as follows: 

1. Definitions of the river types have been more clearly elaborated 

now, to avoid any ambiguity. This was one of the minor but 

important observations made during field training by one of the 

participants. 

2. During the field training program, it was observed tha.t the traffic 

count was conducted on both way traffic as it was not clearly 

mentioned in the questionnaire. Specific instction for taking 

only one way traffic on each bank has now been given in the 

Manual (Section 3) as well as in the foot notes of Interview 

Schedule - A.
 

A
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3. 	 lention has been made in Question 1 of Interview Schedule - B 

about the method of calculation of the rough cost estimate, in 

case 	 the detailed design and estimate of the concerned bridge 

have 	not been completed. 

4. 	 During the field training program, one of the participants noted 

that the local informants were more (or always) inclined to give 

the peak season's traffic even when they were asked to give the 

normal traffic of the year. Hence it was proposed that questions 

should be asked on peak season traffic first and then on the 

traffic on the rest of the season. Thus the questions on Q. 2 

of Interview Schedule - B were rearranged. 

5. 	 In the draft Manual, Q. 4 of Interview Schedulq - B did not 

mention whether to take the animals as major local exports (if 

such animal export existed). This was an important issue raised 

during the field training program. Thus in the final Manual a 

specific foot note has been added. Also during the field training 

the participants expressed difficulties in converting local measure 

into tonnage weight. Thus a conversion table has been provided at 

the end of the Manual. It was also observed that the participants 

were conierting the units in the 	field, an exercise which should 

be ob~Aously done more precisely in the office. A note to this 

effect has also been added in the foot 	note. 
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6. Some relevant changes have been made in the design of the work 
sheets to make them easier to handle. Necessur blank spaces and 
appropriate columns have also been provided in the final Manual. 
Lastly all typographical and other errors which were observed in 
the draft Manual have been corrected. Hovever some errors have 
still managed to creep in and an errata has been attached. 
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ANNEX 1: COPIES OF NOTES OF MEETING HELD 	 DURING THE COURSE OF THE STUDY 

Meeting No. 1
 

Notes of Meeting (6 pages) 	 Date: Feb. 27, 1980 

Time: 6 PM - 8.30 P14 

Expert's Pannel Meeting
 

At the office of lAbT Consulting ,iugineers
 

Pre: ent 

1. 11r. 5.J. Freundlich 	 7. Kr. P. 5ubba 

8. Mr. L.R. Onta2. Mr. P.C. Joshi 

3. ix. L.P. Ghimire 	 9. 11r. A.A. Uhrestha 

4. Mr. .h. Shrestha 	 10. Miss S. Iansakar 

5. Dr. ii. Bsanskota 	 11. Mir. K. bangam 

6. Dr. H. Bista 

1,r. Joshi, Project Co-ordinator, briefed the pannel on the deve

lopment of the study so far achieved. He particularly emphasized thb 

point that after a through review and discussion on the project parler, 

questionnaires had been designed. The questionnaires were pretesteri 

at 6eniLhat. Included in this exercise vere the senior consultants 

who spent two days in the site. Main difficulties encountered ere 

in the area of (1) Concept of time (2) Concept of distance. 

10 
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In far as the first conce' 

significant changes 

so was concerned lo .al people had 

different ideas about the concept of time and so also 'ith the concept 

of distance. The degree of variation was tremendous. Therefore, 

these field realities reinforced the need to make 

in the questionnaires and introduce derivative methods. Thus with 

respect of the first one the concept of time block has been introduced 

rather than hours of travel time. Time block essentially emplies 

block-s of time in terms of 2 or 3 hrs; 2 or 3 hrs naking one time 

bloci spread over the whole day of 10 hra. imilarly with regard to 

distance, for example, instead of asking local people about how many 

panchayats or population fall within a 10 la radius it was agreed 

that first the village panchayats will be identified in the map within 

or apporximately 10 Ym radius and the question would be rephrased 

something like this -- what are the names or 'VP that can be reached 

from the present crossing facility in half a day or to and fro from the 

present site. 

Mr, Bihari bhrestha briefed on the questionnaire one by one 

indicating how and why the questions are included. Regarding the 

population statistics lr. Steve mentioned that CDO's office records 

could be fruitfully utilised specially with regard to population and 

VP within the district. Mr. Banskota agreed by saying that if CDO 

has these information the lower units like the VP must have these 

information which could be used. forTherefore, these information 
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three alternatives 1ll ba applied (1) Ititing letters to send the 

population information (2) ODO's information source (3) Population 

censuse 

Finding out population density is complicated. But this is inten

tioned mainly to ascertain the number of people that would be served 

after the construction of the bridge facility. 1Ir. Joshi elaborated 

this theme by draing graphs and figures in the map. Population of 

all VP with one day's to and fro distance on the either side of the 

river will be taken. Density will be the product of total populatiun 

on either bank divided by -- 7 x 2, hr. Ghiziire demonstrated the i--e 

of population that would benefit from the bridge to reach health po.t6 

etc. in the board by drawing the Slustrative diagrams. 

Mr. Steve suggested that planned institutions in the area shouild 

be included. But it was rejected on the ground that it mould be only 

tentative. So ID will be mentioned as an indication for future ict

vity. 

Mr. Steve hinted that the phrasin% of questionnaires should be a. 

simple as possible considering the fact that thebe will be used by 

relatively untrained personnels in future. Scoring of the Institut.on 

available within the influence area was als discussed. 4o also loca'l 

support of the project vas discussed. r, Steve mentioned that local 

projects need to be defined clearly in the manual. 

http:Institut.on
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Dr. BLnskota briefed economic questionnaire. '.hree points were
 

discussed:
 

(1) Time bavings 

(2) Food products
 

(3) Exports
 

For (1) traffic survey will be conducted. The concept of toll
 

has been included to identify local and non local traffic. It was
 

observed that people within 5 hrs distance paid in kind and beyond
 

that distance paid in cash. It will be further checked depending on
 

areas,
 

For (2) type of products will be collected from field but produc

tion and yield rates will be calculated from the secondary data. 

For (3) local information as well as judgement will be used. 

Mr. Steve also agreed that exportZ data are fairly difficult to collect. 

During traffic count pack animals count will also be done and will
 

be used to derive porter numbers. Other animals will bz taken as export 

commodities.
 

It was also stated that information on accidents resulting in 

loss of animals and properties would be difficult to ascertain and if 

it is gathered it would be incorrect. Thus only drowning (human
 

lives lost) will be taken.
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Dr. :-nakota said that secork ry data source wi..l be used to 

recheck economic informations.
 

On the question of ownership of land holding Hr. Steve mentioned 
that 20 ropanis is too large per family to denote smallness of farm.
 
He suggested that it could be lowered to reasonable limit to fit local 
condition for example i0 ropanis and less, 
Mr. RR. Shrestha pointed
 
out that NPC (National Planning Commission) is also using 10 ropanis
 
as small holdings in their su.- vey, Thi6 minimum limit to indicate
 

small farms was agreed by all pannel experts.
 

Mr. bteve asked if the tonnage information will be cross checked
 
from field information but 
it was mentioned that production estimate
 
will be made 
 on the basis of secondary data only as the field informa

tion on this seems very misleading.
 

Main issue5 eiscussed andaareed uon are a follows; 

1. No negative value to be assigned even if the construction of the
 

bridge results in additional travel time in certain cases because 

of detour.
 

2. 
 It was agreed to narrow down the radius of influence area which
 
is to be drawn in the map. 
As a 10 km :'adius in a map means much
 
more travel distances in hills because of rugged topography.
 

About 5 to 7 km map radius would be approximately equal to 10 km
 

travel time.
 

(0( 
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3. 	 9mal'l farm limit of 10 ropan.' s will be taken. 

4. 	 5core of value to be assigned to different administrative faci

lities. It shall vary from .01 to .05 according to the nunber 

of facilities available. 

5. 	 Use of official sotuces to collect population data, Use of CDO's 

office and population census all will be used according to condi

tions.
 

6. 	 Loss of property and animals while crossing will not be taken. 

7. 	 Negative value only in case of construction cost will be taken. 

Note: Copy is sent to Mr. S.J. Freundlich for confirmation. 

Confirmation received. 
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Ifeetii i-No. 2 

Nores of'Meeting (5 Pages) Date: June 3, 1980 

Time: 6.30 Hi 8.00- PH 

Expert's Pannel Meeting 

Re: Discussions on tt Pro sed Chanees in the TSB-PP initial Ranking
Scheme.
 

Place: Office of EAST 
 Consulting Engineers, Keshar Mahal, Kathmandu. 

Present 

1. Mr. S.J. Freundlich Project Dev. Officer PDIS/UAID/N 

2. Mr. P.C. Joshi 
 Project Co-ordinator EAST. C.E. 
3. Hr. L.P.. Ghimire Deputy Project Coordinator EAST. C.E. 
4. r. B.h". Shrestha Sr. Consultant/Sociology EAST. C.E. 
5. Mr.. I.R. Onta Sr. Consultant/Engineering EAST. C.E. 
6. Dr. XI. Banskota Sr. Consultant/Economics EAST. c.E. 
7. Dr. F. Pradhan 
 Pro act Adviser EAST.Co.
 

The meeting was arranged to evaluate the proposed changes made 
by EAST's study group, in the initial TSB/PP ranking scheme, based on
 
the experiences and knowledge gained during the application of initial 
TSiB/PP ranking scheme in 10 pre-selected bridge sites. Ihe evaluation 

and decisions were made to make way for the preparation of the Draft 

site survey Manual. 
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The discussions were focused ainly on the draf report Part 2,
 

presented to USAID by EAST, entitled "Report on Study Ob servations and 

Proposed Changes in the Ranking Scheme". The report along4rith the
 

Part 1 "Survey and Priority Aanking of Ten frail Bridge s" were submitted 

to PDIS/USAID/N on May 30, 1980. 

Main issues discussed (Criteria wise) and decisions made were as
 

follows:
 

1. gost Factor 

i.I. 	 Revised Factor weight of 0.20 is O.K.
 

1.2. 	Minimum 0RV shall be taken as Zero and not negative even
 
if the Cost of the bridge comes excessively high (i.e. 
more than the maximum factor range)
 

1.3. 	 Cost inflation shall be included. Calculations involving
inflation factor shall be clearly mentioned in the manual. 

1.4. 	 Practical suggestion to be made in the Manual for the 
intra-regional priority ranking, mainly as a policy decision
 
tool.
 

2. Through Traffic (Time Savings) 

2.1. 	The proposal of taking only the annual average non-local
 
daily traffic for measuring this criterion in accepted thus
 
delay time is not to be measured.
 

2.2. 	River Factor, i.e. the nature of the river whether it is
 
fordable, partly fordable or unfordable throughout the
 
year shall be considered alongwith the non-local traffic.
 

2.3. 	The factor weight is reduced from 0.25 to 0.15 and the
 
remaining factor weight 0.10 is to be addressed to river
 
factor. However, as decided at the later part of the
 
meeting, that the IRD progranime area criteria should also
 
be included, we have decided to reduce the factor weight

for river factor to 0.08 and give Q.O2 faotorueight to 
IRD roaramme criteria.
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2.4. 	 The factor range for nc':-local average a. anual daily
traffic will be 0 to 5G0.
 

3. 	 Local Crops Production 

3.1. 	 Based on the actual value observed on 10 study bridges,
the maximum factor range shall be modified to 2500 Tons. 

4. 	 Major Local Eixports 8; Imports* 

4.1. 	 Imports value will now be incudec ror basic essential 
consumer goods.
 

4.2. 
The method of calculating imports value shall be clearly

spelled out in the manual.
 

5, 	 Local Population Served 

5.1 
 Appropriate questionnaires will have to be designed. to
 assess this 
;riterion more accurately, as per the new
ddfinitionof'influence Area. 
 Concept of new influence
 
area shall be clearly discussed in the manual.
 

6,7,8. 
Regarding the Health Facilities, School Facilities, aci 
 Adamihis

trative"Fadiiities', New proposal ha*S beqn accepted, considering 

the many difficulties in application of old concept. 
Factor
 

weights and its sub-division taken are O.K.
 

9. 	 Instead of accident prevention factor, risk factor is introduced 

now. Its measuring procedure shall be clearly defined in the 

manual. Factor weight is O.K.
 

10. 	Local support of the project: 
 The proposal for measuring it
 

is O.K.
 

* However, imports and their values could not be included because
of the absence of primary as well as secondary data. (Hence also

excluded in the Manual.)
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11. 	 Rive Factor: Factor weight now modified to 0.08 from the proposed
 

0.0 	(as explained earlier in Through Traffic factor).
 

12. 	Trail Factor: Though not discussed in the meeting we later on 

decided to include this criterion, on the basis of presence of main 

trails for which the bridge crossing will be a part, instead of 

Trail Improvement Programme. The proposed criterion has been
 

changed slightly now as follows: 

Presence of a main If the proposed bridge crossing Main 100% 

trail lies in a main trail Ordinary trail 0% 

13. 	 Presence of IRD Programe: This was proposed to be deleted, 

but during the discussion it was decided that this criterion 

being very important should be included. Thus keeping the measure

ment 	procedure same, this criterion is given a factor weight of 

0.02. 

The Land Ownership criter on is deleted mairly because of 

the difficulties involved in its accurate assessment. Considering 

the present absence of primary or secondary data uzi 

mainly because of burvey limitations, this criterion, though 

cormendable, have to be deleted. 
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SUMMARY
 

Majority of the proppsed changes have 
been accepted and decisions 
taken. The draft site Survey manual shall be prepared based on these 

changes.
 

It has also been decided 
 that EA$ST shall propose some further 
additional site surveys before the final printing of the manual is 
taken up. This however, will be a subject of future discussions with 

PDIS.*
 

Note: 
 Copy was sent to Mr. S.J. Freudlich for confirmation.
 

Confirmation received.
 

* However on future discussions with eVI, this preposition 
was dropped.
 



(A- 12) 

.eetin o.3 

Nites of Meeting (Two Pages) 
 Date: 	July 7, 1980
 

Time: 	2.30 PM to 3.30 PM 

A joint meeting between SBD, 	 SATA, USAID and EAST's personnels 

was 	 held an July 7, 1980, at SBDts office between 2.30 to 3.30 P.M. to 

discuss the forthcoming training program. 

Personnels Present: 

1. 	 Mr. A.P. Upadhyaya - SBD 

2. 	 Mr. J. KraohenbueU - SATA 

3. 	 Mr. Steven J. Freundlch - USAID-N 

4. 	 Mr. D. Suwal - USAID-N 

5. 	 Mr. P. Joshi 
 - EAST.C.E.
 

Main 	issues discussed and finalise as follows:were 

1. 
 Draft Manual will be submitted by EAST to USAID before 31st July, 

1980. 

2. 	 45 Extra copies of Draft Manual will be prepared in English and 

submitted to USAID. 

3. 	 The Draft Manual will be jointly evaluated by SBD/SATA, USAID & 

EAST before the instruction sessions by EAST's personnel. This 

will be done before August 15. 
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4. 	 One day training program will be organised. The place will be
 

decided in a latter date. 
 This will be done somewhere around
 

the last week of September, 1980.
 

5. EAST's personnel shall join a field training program, organised 

by SBD/SATA/USAID, to be conducted at a bridge site 
near to 

Kathmandu preferably at Mahesh Khola Bridge / Benighat Bridge site. 

6. 
 The final manual will be prepared and submitted to USAID at the
 

end of November, 1980.
 

Circulated to:
 

Mr. A.P. Upadhyaya 
 Project Manager, SBD
 

Mr. J. Kraehenbuehl 
 Civil Engineer, SATA
 

Mr. Steven J. Freundlich 
 Project Dev. Officer, USAID
 

Mr. D. Suwal 
 Program Specialist, USAID
 

Mr. P.C. Joshi 
 Project Co-ordinator, EAST
 

Copy 	 of this was sent to Mr. S.J. Freundlich for confirmation. 

Confirmation received, 

* 	 However, the training program took 	place in the first week of 
September, 1980.
 



ANNEX 2
 

FINAL SITE SURVEY MANUAL IN ENGLISH AND NEPAL
 



HIS MAJESTY'S GOVERNMENT OF NEPAL
 
TRAIL SUSPENSION BRIDGE PROJECT
 

7 Site Survey
MANUAL 
for conducting 

Socio - Economic Site Surveys 

of Trail Bridges in Nepal 

Financed by USAID - Nepal 

for the use of 

SUSPENSION BRIDGE DIVISION, SURVEY TEAMS 

Developed & Compiled by November -1980 



ERRATA 

PaE Line In Correct Correct 

4 10O (Full Stop) (omma) 

5 7 (B:lank) (.2) 

9 3 18 17 

44 7 120 120 ...(z) 

47 23 ** 

50 20 =or lO0 =0 or lO0 

55 20 0.91 x (A) 0.01x(A) 



t
e 

S
 
U 

PREFACE r
 
V
e 

This lnual describes in detail a comprehensive procedure for conducting ; 

socio-economic site surveys of trail bridges so as to ensure a proper ranking A 

of bridge sites in order of socio-economic priority. N 
U
A
 
L

The Manual aims at providing clear guidelines to Suspension Bridge
 

Division's Survey Tea and equiping them with a knowledge of the applica

tion of the site selaction procedure which is called here Priority Ranking
 

Scheme (PR Scheme). 

The Priority Ranking Scheme was initially designed and developed by 

USAID-Nepal on the basis of the studies done by EAST Consulting Engineer3, 

German Consult and SATA. EAST Consulting Engineers, on the basis of the
 

knowledge and experience gained during its field surveys based on the PR 
Scheme on 10 pre-selected bridge sites, proposed some revisions in the
 

initial scheme in May, 1980. These revisions were approved and incorporated 

into the revised scheme on which the present Manual is based. It contains () 

four different sections and two annexes. The first two sections are meant 

especially for those manual-users who need initial orientation of the study, 

whereas the last two sections give specific instructions to the surveyor for
 
the proper conduct of the survey. Models of Interview Schedules and Work

sheets are appended to the Manual as annexes.
 

The Manual is purposively kept open for refinement in future as more 

surveys will be conducted in accordance with this Manual. However, any 

major devictions from the instructions contained herein must be 

satisfactorily explained and approval from authorised person(s) for such 

deviations documented in the Manual itself. 

It is felt that this Manual will make a substantial contribution to the
 

enhancement of SBD's present professional and institutional capacity for
 

selecting and ranking trail bridge sites in the country in a more rational
 

way.
 



The study has been funded by USAID-Nepal, and EAST extends sincere
 

thanks to USAID-Nepal for entrustin, it with such an important task. EASThas put sincere efforts in preparinp this Manual, so as to make it more 
functional and applicable in the present field situations. 

Finally, EAST would like to extend a personal note of thanks to all
 
those involved in this task.
 

NOVEMBER i980 
 EAST CONSULTING ENGINEERS 

KA T H M A N D U 

(ii)
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UINTRODUCTION 

r
 
V 
e 

1.1 The Trail Susension Bridge ProjectY
 

The Project, financed by USAID-Nepal, is one of a series of ongoing 
A 
N 

efforts of the Government of the United States to assist Nepal in those 
U 
A 

projects which directly aim at providing maximum benefits to the rural poor. L 

Suspension bridges in the hills of Nepal are one of those important
 
projects by virtue of which a large section of the rural population will
 
be the primary beneficiaries whose time, labour'and money involved in
 
crossing turbulent rivers would be saved by the presence of such bridges.
 
The suspension bridge project is a socially feasible project which has the
 
potentiality of generating a number of social benefits for the rural poor.
 
However, the relative magnitude of these benefits will depend on the location
 
of the bridge. Thus, one of the primary objectives of this project is to
 
evolve a systematic site selection procedure resulting in a Priority Ranking
 
Scheme (PR Scheme) which is intended to be incorporated eventually into a (1)
 
manual which will be utilized in future by the regular survey teams of HMG's
 
Suspension Bridge Division (SBD). 
 Once this objective is achieved, it is
 
expected that the bridge sites selected thereafter will meet the best of
 
costs, engineering and socio-economic criteria thus ensuring maximum benefits
 
to the population served.
 

1.2 Development of Priority Ranking Scheme
 

The Priority Ranking Scheme was initially designed and developed by
 
USAID-Nepal. 
The scheme is described in detail in the Project-Paper. The
 
proposed set of criteria have a pertinent bearing on the issues involved in
 
the selection of trail bridges and constitute the first systematic attempt
 
ever made to bring together a set of variables which are related to the
 
selection of bridge sites. 
 For details of the initial scheme and its concept,
 
the reader is requested to refer to the Trail Suspension Bridge - Project


IPaper (367-0119) developed by USAID-Nepal in August, 1979.
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It is true that USAID's attempt to design a systenatic objective
 
procedure of bridge selection has decidedly been an imovation in this field,
 
but it is also equally true that its successive development and refinement is
 
vitally necessary. As such, the responsibility of its first application and
 
refinement was entrusted to EAST Consulting Engineers (ECLj. 
 ECE was called
 
upon to carry out an experiment of the new concept on ten pre-selected bridge
 
sites and to prepare a field Site Survey Manualon the basis of the knowledge
 
and experiences gained during such an experiment.
 

Following its surveys, ECE came out with proposals for some changes in
 
the initial scheme and other reasonably viable factors and factor values so
 
as to make them more easily applicable in the present field situation.I) 

The proposed changes and refinement in the previous PR Scheme were
 
discussed and evaluated in a joint meeting between ECE's personnel and PDIS/
 
USAID personnel. 
The proposed changes were accepted with minor modifications.
 

(2)
 
The revised scheme was the result of ECE's surveys and is based mainly
 

on the following basic considerations.
 

To make the field data more eaaiiy measurable in the field and to make
 
it easier for the SBD's survey teams to handle. 

To introduce necessary changes, in some of the weights previously given 
to different criteria so as to bring them closer to reality.
 

To modify the initial range of factor values so as 
to fit them into the
 
actual observed conditions  a point also admitted and referred to in
 

the Project Paper. 2 ) 

1) For more details, see ECE'sFialReport'on. Survey 
of Ten Trail Brides, November ,-180. 

,dPoitRabiking 

2) Trail Suspension Bri41;e - Project Paper (367-0119). 

'lft
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Some of the concepts employed in the criteria needed some refinements, Vr 

and changes are made accordingly in the nomenclature of the criteria as e
 

well as in the indicators employed for measuring them.
 

1A
 
Finally, the field surveys also strongly suggested that some criteria N
 

U 
be dropped and others be developed in their place. A
 

L 

The following Suanary Sheet shows the revised priority ranking scheme
 

on which this Site Survey Manual is based.
 

(3) 

L
C



SUMMARY SHEET: PROPOSED RANKING SCHEME FOR TRAIL BRIDGES
 

CRITERIA/FACTORS 

I. Economic Factors 

1. Cost 

2. Through Traffic 

3; Local Production of 

Food Crops 

4. Major Local Exports 

I. Social Factors 

5. Local Population 

Served 

6. Presence of Health 
Facilities 

7. Presence of Education 
Facilities 

8. Presence of Adminis-
trative Facilities 

Measurement Unit 

Total Estimated cost minus 


total transportation cost. 


Non-Local Traffic in AADT 


Tons per annum 


Rupees per annum 


No. of persons within 10 km 
walking distance from bridge 
site
 

Range of 

Factor Values 


Rs. 2,000,000 


to 200,000
 

0-500 


0-2500 


0-1,500.000 


5,000-40,000 


Hospital 
 (within 5 Hrs. walking Limit).

Health Post (within 3 Hrs. walking Limit)

Ayurvedic Clinic (within 3 Hrs. walking Limit) 


High School 

Middle School 

Primary School 


- Agricultural

Support Offices 


- Banking
 
Institutions 


- Law Courts, Land
 
Revenue Offices,
 
Cottage
 

(within 4 Hrs. walking Limit)

(within 3 Hrs. walking Limit) 

(within 2 Hrs. walking Limit) 


(within 4 Hrs. walking Limit) 


(within 4 Hrs. walking Limit) 


Common Rating 
Scale-Percent 

0-100 

Factor 
Weight 
(0.50) 

0.20 

0-100 0.15 

0-100 0.10 

0-100 0.05 

0-100 

(0.30) 

0.10 

0-100 

0-100 

0.03 
0.02 
0.01 

0.03 
0.02 
0.01 

0.02 

0.02 



SUMMARY SHEET contd... 

CRITERIA/FACTORS 


III. Other Relevant Factors
 

9. 	 Risk Factor 


10. 	 Local Support of the 

Project 


11. 	 Type of River* 


12. 	 Presence of the Main 

Trail 


13. 	Presence of IRD 

Prolram 

Measurement Unit Range of 
Factor Values 

Common Rating 
Scale-Percent 

Factor 
Weight 

- Post Offices (within 4 Hrs. walking Limit) 0.01 
- Other Govt. 
Offices (within 4 Hrs. walking Limit) 0.01 

Degree of Risk involved in 

using the existing crossing 

facilities 


Degree of intensity of 

local bridge demand + Local 
Initiative for building and 
maintaining the existing 
crossing facilities
 

Major 

Medium 

Minor 


If the bridge site lies 
in the Main Trail 

Iaclusion of bridge site 
ita the IRD Program area 

* See Section 2.2, page 13 for defination of River types. 

high 
medium 
low 
Nil 

100 
50 
25 
0 

0.04 

high 
mbAium 
low 
Nil 

100 
50 
25 
0 

0.04 

100 
60 
20 

0.08 

Yes 
No 

100 
0 

0.02 

Yes 
Planned within 

2 years 
No 

100 

50 
0 

0.02 

. %S4Ic" 	 4A 
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1.3 	 Objective of the Manual 

This 	Manual has been prepared to guide the Suspension Bridge Division's
 
Survey Teams to conduct future field surveys of suspension bridge sites on
 
the basis of a consistently defined set of socio-economic criteria requiring

the use of uniform procedures so that a judicious allocation of resources
 
could be made, and subjective and biased decisions could be avoided as far as
 
possible.
 

The final objective of this Manual will be to prepare a priority list of
 
suspension bridge sites at the national level. 
'It is eupected that the surve
 
teams utilizing this Manual will adhere to the basic instructions and guide
lines included therein and all data must be reported in the formats specified.
 

1.4 	 Scope of the Manual
 

(6) 	 This Manual provides necessary background data, data sources, criteria
 
determination, field data collection procedures, data analysis and submittal
instructions for the conduct of the study by the regular survey teams of SBD.
 

The Manual is based on the revised ranking scheme. Altogether thirteen

criteria have been selected on the basis of their relevance to the socio
economic issues affecting th, selection of bridge sites. 
A more detailed
 
explanation of each criterion and its determination is given is Section 2.2
 
of this Manual.
 

Different revised weights have been allocated to each criterion
 
according to its relative importance to the local populace.
 

A procedure for calculating the final score eachof bridge site is 
described in detail in the Manual. 
It is n ortant to rthat
 
the final score agsigned to each'bridg site 	haa nbsinifieanc6 other than 
toprovidea .comparisoncis.hd dgesiteawhichhve'beii valuacedonbr 

thesamebais.
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STUDY ORIENTATION.AND PREPARATORY WORKS 	 r
 
V 

e
 
y
2.1 Main considerations of the Project 


A
 
The Suspension Bridge Project is based on the following main 	 N
 

U
 
considerations: 	 A
 

L 

Economic Considerations
 

The scheme deviates from the usual traffic,analysis approach and
 

adopts the alternative approach used for feeder or penetration roads,
 

which instead of focussing directly on user savings, concentrate's
 

upon the economic consequences of this in terms of increased production
 

and value added.
 

Both users and non-users benefits are considered. An approach has been
 

adopted which examines both situations separately and combines them to
 
(7)
give a net result. 


- A trail suspension bridge project has a unique characteristic that the
 

economic benefits generated for both.users and non-users are virtually
 

independent of the cost of each. crossing improvement.
 

- Induced benefits to the local area of influence are most prominent in
 

the agricultural sector. The crossing improvement can influence the
 

agricultural inputs as well as the total agricultural output.
 

- The net impact on trade of a crossing improvement resulting from the
 

reduction in transportation cost is likely to shift in favor of the
 

local hill economy as opposed to the outside areas.
 

Social Considerations
 

- The demand in the form of requests and petitions for the construction of 

suspension bridges all over the country is so high that there is simply 

L no reason to believe that the local population may not accept such a 
project. If,.-' 
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Local participation in the construction of suspension bridges in general
 
is found to be very high throughout the country. Baglung bridges are
 
the bright example.

3)
 

Given the severe problem of underemployment in the hills of Nepal, the
 
opportunities for employment generated by the construction of suspension

bridges, though on a one-time basis, 
can not be ignored.
 

- The high degree of social mobility existing in the hills of Nepal would
 
amply justify the projects which provide improved access for such
 
mobility. The benefits resulting from the improved access thus directly
 
go to the rural hill population.
 

Previous research studies on the social impact of trail bridges show that
 
major social benefits distinctly observed are as follows:
 

(a) Better chances for availing the benefits of the existing health/
(8)
 
education facilities.
 

(b) Increase in social interactions and promotion of religious
 

activities.
 

(c) Elimination of crossing hazards resulting in the loss of human life.
 

(d) Easy access to farm specially during the period of greater agricul
tural activities.
 

(e) Improved government services resulting from the provision of greate

mobility to government officials into the area.
 

(f) Enhancement of the process of social and cultural interactions amon
 
the local women.
 

3) Refer toTral SusPe1p aionBrideg Sttudy, PART-B: 
 EAST Consulting

Engineers, 1978.
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For a deeper understanding of the project the reader is advised to refer r
 
VIto the Project-Paper (PP 18 - 64). e
 

Y 
2.2 Criteria and their Determination H
 

A 
N 
U.


The criteria selected in the schenza are comprehensive, easier to measure A
 

and are expected to cover almost all issues discussed in the foregoing 
L
 

section.
 

The revised set of criteria shown in the Sunmmary Sheet (attached at the
 
end of section 1.2 pages 4 and 5 are made simpler for measurement considering
 

the field situations, are easy for the SBD's survey teams to handle and are
 

also easily understandable. Their weights have been suitably modified to
 
bring them closer to reality. Some criteria are changed vis-a-vis those
 

proposed in the Project-Paper along with their measurement units.
 

A brief description of the main features of the revised criteria is
 

given below. The aim is to give an orientation of the study to the new users
 

Iof this Manual.
 

Cost: All other things being equal, the site selection scheme should
 

obviously favor those crossings which can be spanned at less expense. The
 

total cost can be accurately determined only after a detailed design and
 

estimate is prepared by SBD's Design Office. The estimate will provide the
 

total cost and the transportation cost separately. The cost to he considered
 

in the scheme will be the total cost minus the transportation cost. The
 

currently prescribed factor range (200,000 to 2, 00,000) should he modified 

every year on the basis of the inflation factor based on previous construc

tion experience of SBD.
 

In certain cases where the ranking of a bridge is demanded prior to the
 
completion of its detailed estimate, a rough cost estimate based on the most
 

recent estimate figures of similar construction can be obtained by using a
 

graph between the construction cost (without porterage cost) and span of
 

similar (suspension or suepended typa) construction. 
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Through Traffic: Because of the unrealiability involved in accurately
 
assessing the time saving criterion, it is eliminated. The new criterion
 
measures only the through traffic based on an actual 3-days' traffic count at
 
the crossing for peak/dry seasons and determines wet and peak/dry seasons
 
traffic on the basis of intensive local interviewing supplemented by the
 

surveyor's own assessment.
 

Through traffic is defined as the traffic passing through the crossing
 
,but excluding all such traffic as is within a 
day's back and forth walk from
 
the bridge site. In other words, it includes only that type of traffic whose
 
iorigin and the destination of travel lie outside'a day's back and forth walk
 
from the bridge site (assumed to be equivalent to a 10 km. walking distance).
 
;All traffic other than this is regarded as local traffic.
 

Through traffic usually indicates an economic purposeof travel. The
 
economic importance of through traffic, inmost cases, is substantially
 

(10) 	greater than that of local traffic. Long distance pack animals should also bel
 
included in the traffic count as 
they serve economic purposes. Usually they
 
!are of two kinds, goats/sheep or mules/buffaloes. About two goats/sheep or
 
lone mule/buffalo is to be taken as equivalent to a porter. 
This will be used
 
Ito convert pack animals into porters (human traffic) in the traffic count.
 

Local Production of Food Crops: 
 Existing production of basic food crops
 
is taken as a proxy of the potential for future agricultural improvement. Thel
 
tagricultural area of influence is defined as 
that area which lies on the side
 
;of the river farthest from the nearest market center which can be covered in a
 
day's back and forth walk from the proposed crossing. In the'absence of maps
 
lor data showing the exact area of Village Panchayats (VPs) in the country, it
 
:has been decided that the agricultural area of influence should be taken as
 
Iequivalent to a semi-circular area enclosed by a six km. radius which equals
 

jabout 6000 hectares. For all practical purposes, the ECE's surveys indicate
 
that the deviation between the assumed area (6000 hectares) and the area
 
covered by a day's back and forth walk on one side of the river should not be
 
!so significantly great as 
to affect the estimate of the agricultural produc
ition to a large extent.
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To estimate production, field interviews should be conducted to obtain 
U 
r 

the names of the basic food crops grown in the influence area and ail other 
V 
e 

necessary data should be collected from the most recent publication of the y 
'Agricultural Statistics of Nepal', Department of Food and Agriculture/HMG-N. A
 
In the absence of valid local data, the district data given in the 'Agricul- N
 

Utural Statistics' should be utilised. 
The book gives total area, cultivated A 
area, harvested area and yield of basic food crops for all districts and from L 

this the local estimate of crop production can be easily derived, as explained
 
in Work Sheet No. 3, page 46. 
 The range of factor values is taken as 0 to
 

2500 tons per year.
 

Major Local Exports: The influence area for exports should be considered
 
same as agricultural area of influence. 
For more clearer defination of
 

linfluence area, the reader is requested to refer the second paragraph on
 
!Local Population Served given below. 
The weight estimate 9f major local
 
iexport is determined on the basis of three or four main commodities, if such
 
commodities exist, which are being produced locally and marketed outside'the
 

area. Extensive local interview should be conducted to collect this informs
tion. The weight estimate is then converted into monetary terms based on
 
prices derived from the district average retail price data evailable in the
 
'Agricultural Marketing Information' (A quarterly publication of the Ministry


Iof Food,Agricultural & Irrigation,Marketing Services/HMG, Kathmandu). 
 The
 
range of the factor value is taken as 0 to 1.5 million rupees per annum.
 

Local Population Served: Local-population within the area of influence
 

has been included among the set of criteria as a general measure of the
 
potential local impact of bridge construction on all spheres of activity,
 
economic, political, social and cultural.
 

The influence area of the bridge will be taken as the area around the
 
bridge site which could be traveled back and forth in a day's walk. 
It is
 
assumed here that the influence area would be defined by a random perimeter
 
(depending on the topography of the area) composed of about 10 km. walking
 
limit from the bridge site for an average local-person who walks 2 km. per
 

ihour and generally travels 20 km. in a day.
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In the process of collecting population data. first, the names of the
 
ivillage panchayats or ward numbers which lie within a day's back and forth
 
walk from the bridge site should be obtained from the local informants. Once
 
the names of such village panchayats or ward numbers are available, the
 
population data for such VPs or ward numbers can be obtained from the census
 
data (1976) available from the Home and Panchayat Ministry. The census data
 
(1976) should be used until such time when the 1981 census data are made
 
available. The population projection should be.made according as 
it is
 
defined in section 2.3, page 16 of this Manual.
 

The whole of the influence area should be iftcluded so as to provide a
 
better reflection of the potential social and cultural interactions between
 
the two sides of the crossing. However, care should be taken to deduct any
 
population which is served by any other.bridge upstream or downstream on the
 
same river within a day's walk from the proposed crossing.,
 

Other Social Factors: 
 (Presence of Health, Education and Administrative
 
(12) facilities). 
 The benefit of an improved crossing with respect to increased
 

use of existing health, education and administrative services by the local
 
ipopulation has been amply demonstrated by previous studies on suspension
 
bridges. Therefore, the3e criteria have been included to reflect the benefits
 
accuring to the local populace. It has also been established by previous
 
studies that travel time is 
a key factor for the utilisation of these rural
 
facilities. Therefore, different travel time limits 
are specified for
 
different facilities depending upon the nature of those facilities and their
 
users. 
 For example, a 2 hrs. time limit is recommended for primary school
 
children, whereas a 4 hrs. limit is prescribed for high school boys.
 
Similarly, a 5 hrs. limi.I 
is proposed for a Hospital and 3 hrs. for a Health
 
Post and an Ayurvedic Clinic and a 4 hrs. limit is specified for all local
 
,administrative services.
 

A very simple measurement method is recommended to assess thene criteria,
 
i.e. additional scores be given to a bridge site just on the strength of the
 
existence of the mentioned facilities within the prescribed travel time from
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the proposed bridge site. The travel time can be convenicitly derived by

V 

lusing the new method specified in the foot-notes of Qs. 6, 7, & 8 of Interview e 

Schedule - B. 
M
A
 

Different weights have been alloted to different kinds of facilities 


depending upon their relative importance and need to the local population. 


However, if there is more than one facility of the same kind on the same side
 

of the river within the respective distance limits, double scoring should be
 

avoided. If the same kind of facilities exists on both sides within the
 

specified time limits, a zero score should be given for such facilities.
 

Other Relevant Factors
 

Risk Factor: This factor has been included in order to measure the
 

relative magnitude of safety achieved in travel following the construction of
 

a bridge. This factor is to be measured on the basis of field observation of
 

the surveyor supplemented by the history of accidents in the presenu mode of
 

U
 

L 

N
 

A


The surveyor after analyzing the history of accidents supplemented (13)
crossing. 


by his personal field observation should express his opinion on Risk Factor
 

in terms of four alternatives, high, medium, low or nil.
 

Local Support of the Project: The efforts made by the local people over
 

the years in getting the bridge listed in the center's demand list can not be
 

ignored. Also the degree of local initiative in installing and maintaining
 

the present mode of crossing will be a good indicator of the importance of the!
 

project to the area.
 

For this reason the future surveys should record the history of local
 

lefforts. The surveyor should then observe the existing condition of the
 

present mode of crossing, and finally record his judgement in terms of four
 

alternatives high, medium, low or nil, to indicate the degree of local
 

support.
 

Type of River: The nature of rivers plays an important role and is
 

generally a key factor in deciding the relative need of an improved crossing
 

4) See Annex 1, pages 34, 35 & 36 of this Manual.
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at a particular place. 
And as the time saving criterion is excluded in the
Irevised scheme which would have otherwise indicated the nature of rivers to be
 
spanned, the necessity of introducting a new factor on river types became more
 
prominent.
 

The rivers have been classified basically as major, medium and minor,
!depending upon whether they can be forded by the porters and pack animals

;in the immediate vicinity of the proposed crossing. 
A simple definition
 
will be as follows:
 

A major river is 
one which is unfordable throughout the year.
 

A medium river is 
one which is fordable at some places (in the immediate
 
vicinity of the proposed crossing) during the dry season with great difficulty
Such river can be spanned by temporary local bridges which are generally found
 
in the immediate vicinity of the proposed crossing.
 

A minor river is 
one which is fordable easily during the dry season.
 

The surveyor, based on above definition of rivers and from his personal
 
observation in the field, should classify the river. 
Being an important
factor a relative weight of 8% is assigned to this criterion.
 

Presence of Main Trails: 
 It can be reasonably said that the study andconstruction of new trail bridges should aim at completing improvements on

certain main trails rather than construct bridges aL 
:andom places throughout
 
the country. Therefore, if the bridge crossing lies on a 
main trail, it
should be given a higher score.
 

Main trails which have been used for centuries as important trade routes
and postal routes, and which may still be serving the same purpose are
 
especially those which have not yet been replaced by wntorable roads. 
These
Itrails connect places of historical interest and are usually wide with steep

gradients mostly stepped by flagstones. 
Most of the main trails in the
I. 
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country have a north-south orientation and this should constitute an r
 
i V

important, if not an obligatory, condition for defining a main trail. 
 e
 
Y
 

AMTherefore, the revised scheme has included the trail factor as an 


important criterion and given a weight of 2%. 


The surveyor with a knowledge of the above definition of main trail
 
!supplemented by a thorough map study of the trail, should be able to indicate
 

;whether the proposed crossing lies ona main trail or not.
I
 

N
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Presence of Integrated Rural Development (IRD) Program: Although the
 
exact nature of the potential interrelationship that can exist between the
 

improved crossing and an organised IRD Program is very difficult to assess
 
because of the very large areas covered by such IRD Programs, it can not be
 

denied that such relationship does exiat. Therefore, a simple measure in
 
terms of three possible responses (yes, planned within two years, no) should
 
be recorded. The surveyor, therefore, should find out the responses from
 

the central co-ordinating IRD office at Shree Mahal, Kathmandu, under the (15)
 

newly (1980) opened Ministry of Local Development.
 

2.3 Background Data Collection
 

Background data needed for the study should be collected prior to the
 

field visit. The data required are as follows:
 

1" = 1 mile Topographical Map of the concerned area pripared by Survey
 

of India. SBD's Design Office has a set of 1" = 1 mile maps covering
 

nearly all of the country. The index map should be referred to for
 

locating the particular map sheet or sheets. A photostat copy of this
 

map is reconmended for field use.
 

Anchal (Zonal) and, if available, District map of the area should be
 

collected from the Topographical Survey Department/HMG, Baneswar,
 

Kathmandu. These maps will be primarily used to gather first hand
 

1/ 
C. 
L 

L 
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information on the survey area and to familiarize the surveyor with the
 
names of the survey area and its surroundings,
 

Population figures should be estimated from CBS 1971 Census Data adjusted
 
by the Ministry of Home and Panchayat (MHP) in 1976 to account for 
boundary changes, assuming the annual growth rate to be 2.2 percent.
 
Once this figure is obtained, the population projection for subsequent
 
years should be done by using the following formula:
 

Pn = P (1 + r) n 

Pn = Population after nth year
 
P = 1976 population figure CBS/M11P* 
r = growth rate (assume 2.2% per year)
 

n = No. of years after 1976.
 

*1981 CBS Census data should be used to estimate population, once it is 

(16) made available.
 

To estimate agricultural production, 'Agricultural Statistics of Nepal'
 
published by the Department of Food and Agriculture, Marketing Services,
 
Kathmandu, should be used. 
At present, only the 1977 publication is
 
available; nevertheless, the latest publication should be used as far as
 
possible.
 

For estimating the monetary value of major local exports, the districtwise average retail price of the commodities in question should be taken
 

from the Quarterly Publication 'Agricultural Marketing Information'
 
published by the Ministry of Food and Agriculture, Kathmandu.
 

For additional information, it is advisable to make reference to the
 
following reports:
 

Final Report on Survey and Priority Ranking of Ten Trail Bridges EAST
 
Consulting Engineers, Kathmandu, Nvember 1980.
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- Trail Suspension Bridge - Project Paper (367-0119) August 31, 1979; r 
V 

USAID-Nepal, Kathmandu. e 
Y 

M2.4 Study of Site Location Map 
 A
#H 
U 

The 1" - 1 mile topographical map prepared by Survey of India is the most A 
L 

appropriate map for the site survey study of trail suspension bridges.
 

These maps are available in SBD's Design Office. In case, these maps
 
are not available in SBD, the next place to contact is either Royal Nepal
 

Army or topographical branch of the Survey Department of HMG-N from where
 

the map can be available on loan. A photocopy of the map should be made and
 

the approximate location of the proposed crossing should be marked.
 

The trail route should he observed very carefully in the map, and whether
 

lit is a main trail or not should be noted. It should also be noted if the
 

river happens to be the boundary of two districts, in which case the names of
 

the districts should also be noted. District or Zonal maps available from (17)
 

the Topographical Survey Department should be used to list roughly the names
 

of the village panchayats around the proposed crossing to get general
 

information about the survey area prior to the field visit.
 

The photostat copy of the map thus marked should be taken to the field
 
for verification of the information already collected.
 

K.i 
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INSTRUCTIONS FOR FIELD SURVEY
 

3.1 Traffic Count
 

Traffic count shall be conducted at the proposed site to estimate the

traffic volume. 
As most of the SBD's technical site surveys are conducted
 
during the dry season and the socio-economic surveys are also to be done
 
simultaneously, it is only possible to conduct a dry season traffic count at
 
most of the sites.
 

These surveys should he conducted at the traditional crossing points for
 
at least 3 consecutive days generally starting at 5 AM in the morning and
 
closing at 7 PM in the evening. Traffic questionnaire (Interview Schedule 
- A

should be used to conduct such traffic surveys. 
Foot notes of the Interview
 

Schedule - A5) should be strictly followed.
 

18) Use 4 enumerators, 2 on each hank for one way_'traffic count. 
Train and
 
supervise these enumerators throughout the first day of the traffic count. 
If
 
necessary, also supervise them during the second day of the survey. 
Count

also the pack animals which are usually goats/sheep, or mules/huffaloes etc,

and convert them into equivalent human porters as per the footnote given in
 
Schedule -
A.
 

At the end of each day complete the questionnaire by totalling the
 
ltraffic volume. 
See that all blanks are completely filled in.
 

After 3 days of counting, find out the average daily through.(non-local)

traffic. 
This figure should be assumed to represent the non-local A.D.T.
 
(Average Daily Traffic) in the dry season/peak season. 
The local traffic

volume is not necessary for the study but it should he recorded for academic
 
interest as well as for future references.
 

5) 
See Annex 1, page 26 of this Manual.
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The A.D.T. of wet and dry/peak seasons should be assessed by using 

Q. No. 2 of Interview Schedule - Bo Because of the time constraint, the 
i 

traffic estimate for wet and dry/peak seasons should be made by intensive 

local interviews with boatmen, ferry operator(s), supplemented by surveyor's 

field impression. 

If the traffic count falls in the peak season, then A.D.T. for the rest 

of the dry season and wet season should be assessed on the basis of local 

interview and surveyor's personnel impression. 
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3.2 Use of Socio-economic Interview Schedule 

this 

This interview schedule is marked as Interview Schedule - B. 

schedule is attached to Annex 1 of this Manual. 

A model of 

The question numbers are purposively arranged to represent the criteria 

numbers. For example, Question No. 5 repreaents Criterion No. 5 on local 

population served, similarly, Question No. 10 represents criterion No. 10 on 

local support of project and so on. 

(19) 

The following instructions should be followed while using Interview 

Schedule - B. The instructions are described criteria-wise as follows: 

Criterion 1: As the accurate cost estimate can be prepared only after 

the completion of the field survey and detailed design, it should normally 

be left unattempted till the detailed cost estimate is prepared by the SBD's 

IDesign Office. However, in particular cases, when the priority ranking of 

certain bridge projects needs to be done prior to its detailed design, the 

following procedure should be followed to arrive at a rough cost estimate. 

i) Fix the approximate span of the proposed crossing. 

ii) Select the type of trail bridge (Suspended or Suspension). 

6) See Annex 1, page 28 of this Manual. 

L 
1.1 
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iii) Find out the construction costs (total cost minus transportation cost)
of 5 or 6 selected bridge types (Suspended or Suspension) from'SBD's:
 
previous construction record. 
Mark their spans.


iv)Draw a graph: Span vs Construction Cost.
 
v) Using this graph mark out the construction cost against the selected
 

span.
 
vi) Use this cost figure to calculate cost criterion.
 

The range of factor values for cost is assumed as 0.2 million to
12 million at 1980 prices. 
Both lower and higher values should be modified
 
each year by the inflation factor. 
The inflation factor will be found out
 
on the basis of the rate of increase in bridge construction cost during the
last 5 years. These data are obtainable from SBD's Design Office.
 

If the observed construction value exceeds the maxi 
 value of the range
resulting in a negative score, take zero value in such a case.
 

(20)
 

Criterion2: 
This questionnaire should be administered to a group of not
more than 5 boatmen, ferry contractor(s) 
or any other person(s) connected with!

the crossing operation, as these people know obviously more about the traffic
 
than other local informants.
 

Dry season generally lasts from 7 
to 9 months depending upon the area's
 
local climatic conditions. 
However, for all practical purposes, 8 months can
be safely taken as dry season for the whole of the country. For the purpose

of the survey, October to May should be taken as dry season and June to
 
September as wet season.
 

The concepts of local and non-local traffic, dry season, peak season
 
(when the traffic is much heavier), wet season, average daily traffic etc.
should be clearly explained to the group prior to the interview. Once the
 
group fully understands these concepts, the traffic questionnaire (Q. 2 of

IS-B) is put before the group for discussion. 
Generally an interesting

debate takes place before they arrive at a group opinion. If the surveyor
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feels that the answer is conflicting and/or contradictory, and differs r
 
V 

considerably from the actual traffic count obtained in the field during the e
 
y
first two days of the survey, explain the questionnaire once again. After a
 

A
 group opinion is formed, the answer should be evaluated by the surveyor on 


the basis of his own field impression and then recorded. N
 
U
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If there is an exceptionally heavy traffic during some specific period
 

(months/days) of the year, note these months/days and the A.D.T. of such
 

period (known in the study as peak season). Peak season is defined as that
 

season.when the traffic is one and half times more than the dry season
 

traffic.
 

Int The A.D.T. should invariably include the pack animal traffic converted
 
!noporter traffic, if such pack animal traffic'exists. The conversion
 

factor is given in the Work Sheet No. 2.1, page 45.
 

Criteria 3 to 8: For the first two days, when the traffic count is
 

being conducted, the surveyor on the basis of his own assessment should (21)
 

identify the knowledgeable people of the area. These people are generally
 

village social workers, school teachers., shopkeepers, local panchayat workers
 
LO 

etc. These people should be invited at a suitable place and time on the
 "I 
third day of the survey. The participating group should not consist of more
 

than 5 persons. However, the interview should allow or even encourage open
 

discussion while forming the group opinion. Observer's frequent comments
 

should be entertained if-found relevant and intelligent.
 

Answers to question 3 through 8 should be entered in the prescribed 

i questionnaire form by the surveyor, using his own judgement at times as 

specified. 

Criteria 9 & 10: The measurement of these criteria should be based on
 

the local information supplemented by surveyor's personal judgement which
 

should be compatible With the information gathered in the field.
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Criteria 11, 12 & 13: 
 These criteria are basically objective in nature.
 
Most or nearly all information sought by these criteria should be determined
 
prior to the field survey, but will have to be verified, checked and
 
corrected during the field survey.
 

13.3 Field Check
 

On the last day of the survey, usually the third day, all field data
 
collected should be throughly checked.
 

The first thing to see is whether all field information desired by the
 
interview schedules is gathered or not. 
See if any information is missing
 

in the schedules.
 

Secondly, see that the reported information is not contradictory. If
 
any contradictions are found they should be marked with red ink verified and
 

22) corrected in the next day.
 

***(
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RANKING PROCEDURE AND REPORT SUBMISSION 	 yr
 
e
 

4.1 Theoritical Explanation of Ranking Procedure 	 Y 
H 
A 

The ranking procedure consists of five components: 	 NU
 
A 
L 

i. 	The Criteria or Factors.
 

2. 	The respective measurement units.
 

3. 	The maximum and minimum range of values for each factors's measurement
 

units.
 

4. 	A common rating scale.
 

5. 	The factor weights which determine the relative importance of each
 

factor in the overall score.
 

The measurement units, range of factor values and compton rating scale
 

are those means by which each criterion/factor can be translated into terms
 

of a common denominator and added together for a final score.
 

(23)
 

The value actually observed during the survey for each criterion or I
 

factor is compared with the factor range, then converted into percentage terms,
 

(common rating scale) and then finally multiplied by the factor weight.
 

The conversion into the common rating scale is obtained by subtracting
 

the minimum value of the range from the actual observed value divided by the
 

difference between the maximum and minimum value of the range. In the case
 

of cost factor, however, for which a higher cost constitutes a disadvantage,
 

the conversion formula is modified. In this case, the cost of a particular
 
ibridge should be subtracted from the maximum value of the range and the 

difference then expressed as a percentage of the difference between the
 

maximum and minimum values of the range. 

4.2 	Worksheets
 

All information gathered during the survey is entered in specified
 

formants known as Workaheets, for a systematic ranking computation.
 
WorahCt. 
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The worksheets will enable the surveyor to compute the score for each
 
criterion in a step-by-step manner. 
This will revult in a systematic
 
computation, and will lead to consistency in result for all the proposed

bridge sites covered by the sur~ey. 
The model of worksheets for use is
 

Iappended to this Manual as Annex 2.
 

For each criterion a step-by-step calculation method based on the ranking

jprocedure explained in Section 4.1 above is shown in the worksheets. The
 
worksheets are self explanatory as most of the explanations needed for
 
completing them are given in the foot notes. 
See Section 2.2 to have a better

idea of each criterion, if necessary, 
Some blank space is provided in the
 
worksheet at the end of each.criterion so that the surveyor can explain any
 
exceptional matters connected with each 
criterion.
 

4,3 General Ins truction$'for.Complet 
 gthe'Workahets
 

(24) 	 Some general instructions for completing the worksheets and arriving at
the overall score are given below:.
 

-
 Collect both the completed field Interview Schedules 
- A & B..
 

-
 Re-check.the field calculations specially on traffic count.
 

Collect all necessary background data as mentioned in section 2.3 of
 
this Manual.
 

Calculate the score for each criterion following the procedure given in
 
the worksheets.. When scores for eAch criterion are derived, re-check
 
all the calculations. 
Compute the sore uptotvoplaces of decimal only.
 

Fill in the Overall Score Sheet (page 42) to arrive at the final score.
 

If it is.felt that the overall score ia too low or too high., 
check all
 
the calculations once .
-e and sea that no error is comi.tted anywhere
 
in the calculation.
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4.4 Report Submission i
 

'e
 
y


Once the surveyor gets satisfied with the calculations, a report
 

consisting of all necessary documentations (completed Interview Schedules, A
 

Worksheets, Maps, etc.) should be compiled and submitted in a typed copy N
 
U 

to SBD's Design Office. 
 A
 
L 

The SBD's Design Office once it collects such reports for all surveys
 
conducted during a year from its different survey tems, will prepare a list
 
of trail bridges in order of construction priority.
 

(**2
 

(25)
 

1'
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ANNEX - 1 

INTERVIEW SCHEDULES - MODEL 

INTERVIEW SCHEDULE - A 
(TO BE USED FOR TRA"FIC COUNT) 

Surveyor .......... .......... 
...at Left Bank /- / Right Bank f-I 
Date ........... Time ........... AM/PM to ........... AM/PM. Sheet No.
 

Bridge No. 
 - - - - - - Bridge Name Location
 
River - District/s 
- (Left) (Right)
 
Villa6 Panchayats--------------------------- (Left)
------------ (Right) 
Present Crossing Mode 
 (Dry Seaso~n) 
 (Wet Season)
 
Toll Charges - Rs./Paisa per crossing 
- - Pathi/Year/Household
 

1. Do you live within a day's back 
 12. If yes, What is the n1ame of your
and forth walking distance from village? 
Also mention .;-ird No.
the crossing facility? 
 and the corresponding village
 
' panchayat? 

Yes No Local Non-Local Name of Village Name of Village

(26) L 
 Non-Loa_ and Ward No. Panchayat (VP)
 

i o t 

z|.ii--
_ 

K -
___ 

- -I _ _ _ _ _ _ _ _ 

- - - - -

i , -

I - -___ 

f • 

Tota 

I 
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Note: 1. 

2. 

ANNEX  1 

If answer to the first question is 'No', the traveller is 'Non-

local', if 'Yes', he is local. 

Local area is defined as the area covered by 10 km. walking 

distance from the crossing. It is assumed that an average hill 

traveller traverses 20 km if he walks 10 hrs. a day. Thus a 

day's back and forth walk from the crossing would cover all 
those 

places that come within 10 km walking distance from the crossing. 
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3. Head counting of all travellers at the crossing will be done from 

5 AM to 7 PM for at least 3 consecutive days. Employ 4 

enumerators to conduct this job, 2 on each bank and supervise 

them at least two days. Also see note No. 9 below. 

4. In case of 

Response'. 

'No Response' from the traveller simply note 'No 

5. If the answer to the first question is 'Yes', ask the secmd 

question. This will be helpful to cross-check the local 

influence area. 

(27) 

6, In case of 'Pack Animals' write PA in the Serial No. column, note 

the kind of pack animals and their number. Two goats/sheep or one 

mule/buffalo are to be taken as equivalent to a traveller. 

7 PUT DOWN IN WRITING invarlabLy, the.ate, Sheet No. and Time of 

Traffic count. 

8. The location of a place, whether it is on the left or the right 

side of the river is determined by facing towards the flow 

(downstream) of the river. 

9. As the traffic count is done from both banks.of the river, only 

one vaytraffic (coming or going) should be noted on each side. 

I. 
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INTERVIEW SCHEDULE - B 
(TO BE USED FOR SOCIO-ECONOMIC CRITERIA)
 

ISurveyor ............... 
 ......... 
 ......... Date 
.................... 
 ......
 
Bridge No . .......... Bridge Name 
.................. 
Location
 
River ............... 
District/s ........... (Left) 
................. 
(Right)
 

1. Cost
 

1.1 
 Contact design office of SBD to get the estimated cost figure for
 
the proposed bridge. 
Enter these costs as follows:
 

Total Estimated Cost 
 Ra. ...........
 ,... 

Estimated Transportation Cost 
 Rs. ................
 

*Cost without Transportation 
 Rs .................
 
(28) 

Note the date of approval of estimate 
 ..............
 

*As the accurate cost estimate can be prepared only after detailed
 
design of the bridge, in 
cases where the priority ranking of certain
 
bridges needs to be done prior to its detail design, use the
 
procedure prescribed in section 3.2, page 19 of this Manual, to find
 
out the cost without transportation which should be filled in the
 
above blank space. 
Put down the name of the person below who is
 
envolved in this estimation and the date invariably.
 

Name "'..'............. 
 Date ... .........
 

2. Through Traffic
 

Ask the follwwn queations to a 'group*of loal ferry operator(s) 
boatmen, onttadtdr.6)*td. 
Afive at a groupopinionamd'enter the
 

result using surveyor' s.own intellectual Judgement. 

'A 
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2.1 Which are the busiest crossing months (peak season) during the 

whole year, if any, and how many people and pack animals cross 

each day on an average in such busiest months? Peak season in 

almost all cases lies in the dry season. 

I S1. ' 1D A.D.T 
No. I Months/Days Traveller Pack Animals 

U 

" 
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N 
A 

L 

3. 

4. 

2.2 How many people cross here every day? 

During dry season ....... A.D.T. ....... 

During wet season ....... A.D.T. ....... 

Local* 

Local 

....... 

...... 

Non-local* 

Non-local 

Note: *The traffic whose origin and destination lies within a day's back 

and forth walk from the bridge site is defined as Local Traffic. 

All other traffic will be regarded as Non-Local Traffic. 

2.3 How many pack animals cross here every day? 

Dry Ceason ..................... . (A.D.T.) 

Wet Season ...................... (A.D.T.) 

Ask question Nos. 3, 4, 5, 6, 7 and 8 to a group of local 

knowledgeable people consisting of local village leaders, social 

workers, teachers, shopkeepers, local panchayat workers, etc. and 

try to arrive at a group opinion before entering the result. Use 

Q. No. 5 before administering Q. Nos. 3 and 4 to get the name of 

VPs of the influence area. 

L un 
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3. 	 Local Production of Food Crops
 

Which is the most frequently used market center closest to the
 
proposed crossing?
 

Name of Market Center ....................
 
Its Location: 
 Left or 
 Right,
 

Name of VP:
 

3.2 	 Is it possible to reach that market center in one day?
 

Yes /--/ No /
 

3.3 
If No, how many 	days are required to reach that market?
 

.......... days.
 

3.4 
List 	the names of only those Village Panchayats (VPs) and Ward Nos.
(30) 	 from Q. 5.1 whose location lie on the opposite side of the market
 

center mentioned in Q. No. 3.1 above.
 

Ward Nos.
 
and their
 

VPs 	 Corresponding
'VP 

1.VP * *. .** .~ .I d.. 

2.
 

4o 9ooooooooesoooo
 

i t 0 0 9 2
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3o*5 	 What are the maj or local food crops produced in the above Vi's 
9 0 6 

and 
Ward Nos.? 
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Local Major Exports r 
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4.1 What are the major local commodities* which 

VPs and Wards mentioned in Q. 3.4 above? 

are exported from the 
M 
A 
N 
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A
 

Quantity in L 
Export Commoditiea local tmit**./ear Tons/year Price/unit 

1. 

2. 

3. 

4. 

5. 

6. 

(31)
* 	 If animals are exported, note them also. 

** 	 Use local unit of measure and convert it into tonnage .wt. Use the 
conversion table given at the end of this Manual. The conversion 
can also be done while completing the worksheets in office after 
field survey. 

5. 	 Local 'Population Served 

5.1 	 List the names of all VPa which can he completely covered in a 

day's hack and forth walk from the bridge site. Mention ward Nos. 

and their corresponding VPs if the whole VPs cannot he covered in 

a day's back and forth.walk. Mark the location of the VP whether 

It is on the Left or Right side of the river and also the district. 

IL 
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Ward Nos. 
Si. and their Location District's 
N Na of VPs corresponding Left or Right Name 

VPs 

1.
 

2. 

3.
 

4.__ 	 _ _ _ _ _ 

5.
 
6.
 

7.
 

8.
 

5.2 	Take the latest available census figures* and enter these in the
 

following table against respective village panchayats as well as
 

wards** mentioned in the above table.
 

(32)
 

Nam of VPs Name cf VPs/
 
No. Ward Nos. Population Ward Nos. Population
 

1..
 

2.
 

3.
 

5. •
 

7. . 

Total Total
 
Population Population....
 

Total Population (Right and Left Banks) ..................... 	 (A)
 

• 	 Mention the census year.
 

•* 	 Include the population figure of the Wards also, in case the 
whole VPs cannot be covered. 
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5.3 Are there any other bridges within a day's walk from the proposed r
 
V 

bridge on the oamv river? Yes /-/ No // If yes, e
 

identify them in the map and write their locations. y
 

N 
A 
N 

Si. Name of'other bridges inthe sameriver" U
 
ANo. Upstre'' Downstrem L
 

2 

3 

5.4 Which of the wards and VPa listed in Q. No. 5.2 above are served
 

by the above bridge? List those wards and VPs alongwith their
 

population in the following table.
 

S. Rg..h... .......... .Served by
t .a.. Left Bank. 


No. VPs/Watd& IPopulation VPs/Wards Population Bridge Name (33)
 
1
 

2
 

3 

4 

Total Total
 
Population '.Population
 

Total Population (Right Bank + Left Bank) ................... (B)
 

5,5 Now"subtract the total population (Right + Left Banks) shown in
 

Q. 5,4 abovefrom the total population (Right + Left Banks) shown 

in Q. 5.2 to get the population of the influence area of the 

proposed bridge i.e. A-k k............... 

m i i
L I 
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6. Presence of Health Facilities (HF) 

6.1 
What are the existing Health Facilities (Hospital, Health Post,
 
Ayurvedic Clinic) within a day's back and forth walk from the
 
proposed bridge site? 
 List them below.
 

Si. 

No. Kind of HF , Left/Right Name of VPs 

No. 
No.Time-*"of Distanc'eInK 

'Ibsac 
1

, 

2 
3 

6 

(34) 7
 

Ask how many times one can walk back and forth in a day

between the proposed bridge site and above mentioned HFs.

Enter the answer reported.
 

** 
 Divide 10 by the number of times reported and enter the result
 
in kms.
 

Note: If the Kms calculated in Q. 6 above is 
more than 6 kms inthe case of Health Post and Ayurvedic CTi-c and 10 Kms inthe case of Hospital, then the Health Facility scorecounted for such HF is zero, as being out of assumed 
walking limit.
 

7. 
 Preaence of EducatonFacilities (EF)
 

7.1 
What are the existing Education Facilities (High School, Middle
 
School, Primary School) within a day's back and forth walk from
 
the proposed bridge site? 
List them below.
 



Si.No. Kind of EF Left/Right_____ 

Name.. 
Name of VPs _______ 

No. of 
TT_______imes* 
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Distance 
in I * 
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1 

2 

3 

4 

__ 

M 
A 
N 
U 
AL 

5 

6 

•* 

Ask how many times one can walk back and forth in a day 
between the proposed bridge site and the EFs. Enter the 
answer reported. 

Divide 10 by the number of times reported and enter the 

result in kms. 

Note: If the Kms calculated above is more than 8 Kms in the case 
of High School and 6 Kms in the case of Middle School and 
4 Kms in the case of Primary School, then the EF score 
counted for such EF is zero, as being out of assumed 
walking limit. 

(35) 

8. Presence of Administrative Facilities (AF) 

8.1 What are the existing Administrative Facilities within a day's 

back and forth walk from the proposed bridge site? List them 

below. 



ANNEX - 1 

Left/Right _ 
No: of AF o., Name of VPs e
Times* in Kms**
 

- -•3

6 

7
 

* Ask how many .times,.,- one can walk back and forth in5 . a daybetween the proposed bridge site and the Admn. Facilities.(36) 
 Enter the answer reported.
 

** Divide 10 by the nubrof times reported and enter the
result in kms.
 

Take only those type of As which is mentioned in the Summary

Sheet on page 4 and 5 of this Manual.
 

Note: 
 If the Kms calculated above is 
more than 8 Kms then the
AP score counted for such AF is 
zero, as being out of
assumed walking limit.
 

9. RiskFactor
 

9.1 
 The Survey team should note'the history of accidents in the present

mode of crossing by asking the local people and cross-check this
 
information with persons directly connected with crossing opera
tions, such as, boatmen, ferry contractors etc. 
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Yea .: . 0 .4.. *.... .0 ...... 

Nof P r o s: ... ..... ...... _tII 

9.2 Accidentsreduting'in the lods.*o 'humianklife 

Mention the year and No. of persons reported to have-.died while 

crossing the-river. 

The surveyor should then indicate the risk factor in terms of four 

alternatives (based on the above information and surveyor's own 

judgement.) However, the surveyor's judgement should be compatible 

with the information gathered. 

/_/ High /11 Medium // Low // Nil 

(37) 

10. Local Support of' ,hProject 

10.1 The surveyor should note down below the history of demand for the 

bridge by extensive local interviewing.alentvs(aeInteaoeifrainadsreo' w 

judemnt)he owve,ureyr' jdgmet soud e omatbl 

C. 
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. .. . . .
 . . . . .
 

(38) ( 3 8 . . . . .. . . . . . . . . . . . . . . . . . . . 

10.2 Based on the above information on Question 10.1, in cases where
 
there are available records of local demand petitions etc. in SBD's
 
or LDD's Office Files, these should be invariably referred to for
 
varifying and supplementing the local story of the bridge demand
 
noted by the surveyor in the field. After varification the
 
surveyor should give his own view on the following space.
 

................
....... .................................
 
.. ...
.................. 
............. ..... 
 ........ ...
 

10.3 Finally the 'localefforts made by the local people in the installa
tion of the existing croasing facilities, as well as their
 

maintenance should Be observed keenly by the surveyor. 
These
 
should be recorded in the following space.
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10.4 Note down the condition of the existing crossing facility/ 

facilities in the following space. 

(39 . 

10.5 Based on above documentation and personnel observation of the 

surveyor, this criterion is judged and expressed in terms of its 

magnitude as 

f-' High // Medium /-/ Low 1/ Nil 

The surveyor's judgement should be compatible with the informa

tion gathered. 

L
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11. Type of River
 

11.1 The surveyor should report the nature of the river at the crossing
 
point based on the following simple river classification.* 

/-/ Major /-/ Hdium 
 // Minor 

* 
 For more details see tection 2.2 page 13 & 14.
 

A Major River is 
one which is unfordAble throughout the year in
 
the immediate vicinity of the proposed crossing.
 

A Medium River is 
one which is fordable at some places (in the
 
immediate vicinity of the proposed crossing) during
 
dry season with great difficulty or with the help
 
of temporary local bridges, if 	such bridges exist.
 

A 'Minor River(40) 	 is one which is fordable easily during the dry
 

season.
 

12. Presence of Main Trail
 

12.1 If the crossing ia a part .of-analready .e-istingMain Trail, this 
should be recorded by the surveyor, by thorough map reading and by
verification in the field. For classification of Main Trails,
 
refer to Section 2.2, page 14.
 

/--/ Main Trail _/ Ordinary Trail 

13. P7:egAneof ID Program
 

Ask the following question to 	IRD's central office (Local Develop
ment Ministry) at Kathmandu. 
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13.1l Does the proposed bridge site fall within the area where any r 

o-ganised IRD (Integrated Rural Development) Program is' e 
Y
 

/- Being implemented? M
 
A
N
U
 

// planned for implementation within the next two years? A 
L
 

-7 not planned? 

(41 

ii.
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WORKSHEETS - MODEL 

OVERALL SCORE SHEET* 

1BRIDGE NAME: 
 ....................... 
 BRIDGE NO.: ...............
 

RIVER 
 .......... 
 . ........ 
 .... LOCATION : ............... 

CRITERIA/FACTORS FACTOR WEIGHT WEIGHTED VALUE 
1. Cost 

0.20 .........
 
2. Through Traffic 
 0.15
 
3. Local Production of Food Crops 
 0.I0 ..............
 
4. Major Local Exports 0.05
 

(A) SUB-TOTAL ECONOMICOF FACTORS 0.50 

5. Local Population Served 0.10
 
:6. 
 Presence of Health Facilities 
 0.06 ............
 
27. 
 Presence of Education Facilities 
 0.06 .............
(42) :8. 
 Presence of Administrative Facilities 
 0.08 .............
 

(B) SUB-TOTAL OF SOCIAL FACTORS 
 0.30
 

9. Risk Factor 
 0.04
 
10. Local Support of the Project 
 0.04 
 .......
 
11. Type of River 0.08 
 .........
 
12. Presence of the Main Trail 
 0.02 
 ... 00........
 
13. Presence of IRD Program 
 0.02 ........
 

(C) SUB-TOTAL OF OTHER FACTORS 
 .0.20
 

GRAND TOTAL (A+B+C) 
=1 /1111 

• Fill this sheet after completing the other worksheets, on each criterion to arrive at the overall score. 
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WORKSHEET NO. 1 $;U 

r 

CRITERION 1: COST* 	 e 
Y 

a) Total Estimated Cost Rs . ............... (x) AM
 

b) Total Transportation Cost Rs . ............... (y) N
U 
c) Cost Excluding Transportation Rs . ............... (x-Y) = (z) A 

d) Factor Range: Rs. 2,00,000 to Rs. 20,00,000 at 1980 Prices** 

e) 	 Common Rating Value CRV***-- 0,00 ,0 00-2,00, 0 0 0 .
~220,00000 - (z) X 100 = . . . 

f) Factor Weight FW 0.20
 

g) Weighted Value WV FW x CRV = ......... = /
 

* 	 Insert cost figure from Q. No. 1 of Interview Schedule - B. The (43 
estimated cost means financial cost. Transportation cost include
 
all transportation charges including porterage.
 

** 	 Modify both ranges whenever warranted due to inflation. Take inflation 
figure from Suspension Bridge Division Design Office. 

*** 	 In case of negative CRY Value, take zero as the minimum value. 

i 
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WORKSHEET NO. 2
 

CRITERION 2: THROUGH (NON-LOCAL) TRAFFIC* 

a) 	 Seasonal Veriation** No. of days
 

Peak 	Season 

. ... (x)
 

Dry Season 
 (245-x)
 
Wet Season 


= 	 120 

Total: 365 days
 

b) 	 Actual Traffic Count (Peak or Dry Season)
 

Equivalent

Travel-
 Pack Travel-


Date lers 
 Animals lers*** 
 Total
.	 (
'Tc2).... - 6W- C)m(2)+(4)
 

First Day ...... ..... *......$... 
 . . .
 
S e c o n d Da y . 06.. . .
.... .... se e s .
 . .. . . . . .. . .
 
Th i r d D a y * *.. S...* & &. ... .. ... ... . . .
... 


(44) 
 Total Traffic of 3 days 
 ........... (A)
 
c) A.D.T. of Peak or Dry Season (Traffic Count Fi(ure)- f ........... (B)
 

d) 	A.D.T. of Dry or
 
Peak Season
(Interview Fig.)
(Inerviei.......... 
'.......**.....*.......... (C
(C)
 

e) 	 A.D.T. of Wet
 
Season
 
(Interview Fig.) 
 .... '"**... ......... ........ (D)
 

f) 
Annual Average Daily Traffic (AADT)****
 

(i) 	(x) X B or C-
 ............... 
.
 
(ii) (y) X C or B 	m *...........
 

(iii) (z)X D 
 o @oo o*oo i *oo oo o 
 .o o o
 

Total Annual Traffic ............... 
 (E)
 

AADT- Total"Anu1 TrfiC . S365(E) '..........
• 365	 (F)
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WORKSHEET NO. 2.1
 

r
 

g) Factor Range 0 to 500 AADT 	 e
 
Y
 

= (F) 0 X 100
h) Common Rating Value CRV 500 -T 	
A
 
A
 
N 
U 

i) 	 Factor Weight FW 
 = 0.15 AL
 

j) Weighted Value WV = FW X CRV fi......... = / /
 

Use Interview Schedule - A and Q. No. 2 of Intervier Schedule B to obtain
 
this information. Peak'Season isthatseasofhen the traffic is one
 
and half times more thandr7 seasatvtrafic.
 

* 	 In almost all cases 'Dry Season' includes 'Peak Season' also. Hence
 
'Dry Season' means 'rest of the dry season' excluding the 'Peak Season'.
 
Peak Season, Dry Season and Wet Season should add together to 365 days.
 

(45)
 
** 	 Two goats/sheep are to the taken equivalent to a traveller and one
 

mule/buffalo equivalent to a traveller.
 

*** 	 Multiply the ADT of peak season with peak season days, the ADT of dry
 
season with dry season days, and the ADT of Wet Season with vet season
 
days. Add the product and divide by 365 to get AADT.
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WORKSHEET 	 NO. 3 

CRITERION 	3: 
 LOCAL PRODUCTION OF FOOD'CROPS 

a) Main 	Market Center of the
influence 	area* 
 ............ 
 (Left/Right 	Bank)
 
b) 
 Basic Local Food Crops Grown in Influence Area* (Right/Left Bank)
 

c) 
 Harvested 	Area of the District**
 
...... 
 ... . (Year) ...... .......... .. 	District's Name
 

Percentage share

CrArea.i 	 (Heetare) ,eacheroL
-- (12) "(3)
 

1.) ..... ~e ~
. ...... 
 .. . t* 
 . .. e . * 	.
 

(46) 	 3. ****..****** 91146066406 
 00099000000
 

4. eooe 	*eeeeo 

6 e 	 geeee a ao . e eeee 1a.a. ooo eae0* 


7. 
 Other
 

Total .s............A) 
 100.00 (B)
 

d) 
 Total Area 	of the-.District*** 
. .o...................o.... 
Hectares (C)
 
e) 
 Total Cultivated Area of the District***  . .Hectares (D)
(D).... 
 etae 	 D
f) Proportion of cultivated Area -(c 
 X 100 - ............ 
2 (E) 
g) Ratio of Harvested Area in the District - (A). ........ 
 (F) 
h) Area 	 of Assumed Agricultural Influence Area - 6,000 Hectares
i) Cultivated Area within the influence Area - 6000 X CE) .. .ects (G) 

j) Harvested Area in the Influence 	Area - (F) X (G) - ........ Hectares (H)
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WORKSHEET NO. 3.1 S
 

V
 

k) Food Production in the Influence Area** 	 e
 
y 

(Take from Harvested Area (ha) 	 M 
(b)above) Yield Rate = (H)x Percentage Estimated 	 A
Major Crops (MT/ha) share of each crop Projection NT) N 

(2) 	 (3) (4) (3)x u
 
A
 
L 

o) Weighted ValueWV =oFWxoCRV =o..........
 

1 Use Q. No. 3 of Interview Schedule - B to obtain this information. 

Source: Agricultural Statistics of Nepal 1977. Department of Food 
and Agricultural Marketing Services, Agricultural Statistics Division. 
(However, use latest available edition). 

SSource: Agricultural Statistics of Nepal, 1972. Central Bureau of
 
Statistics, Nepal. (However, use latest available edition).
 

jNote: 	 If the influence area falls in more than one district take average
 
data of the involved districts.
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W)RKSHEET NO. 4
 

CRITERION 4: MAJOR LOCAL EXPORTS 

Nm 
 Location 
-m-a

1a) Main Market Center of 

the Influence Area* 
 6..6........ (Left/Right Bank) 

b) Major Local - Exports from the Influence Area** (Right/Left Bankk
 

Unit Price

Commodities Quantities 
 Unit (Rs.)*** nt (Rs.)*... ... **e . .S. -**. geT *e (* ** * ** e e g 

ee e ee 
 e ee eeeoe e~g.e. eoo eeee 
 eoe ee e
 

Co • c c c 
 egee eeee.. ee.eee 
 e*e eee 
ee 
 eee 
eee 
e
 

eoee*e.. 
 *Oe~g S.. *.*** SeSS@. 

(48) Total: Rs. (A)
c) 
Factor Range: 
 Rs. 0 to Rs. 15,00,000
 

d) Common Rating Value CRV = 
 (A) - 0 X 100
 

e) Factor Weight 
FW W 0.05
 

f) Weighted ValueW 
 = FW X CRV
 

Use Q, No. 3.1 of'Interview Schedule 
 B to get this information.
 

Use Q. No. 4 of Interview Schedule -
B to get this information .
 
The unit price should be obtained from Agricultural marxeting Informations, published by Ministry of Food and Agriculture Marketing Services
Center, Kathmandu (latest edition). 
 Take the district average retail
price of the involved district. Take average price figure if
more
than one district is involved. If the district retail price is not
available, use the price figure obtained from local interview.
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CRITERION 5: LOCAL POPULATION SERVED e 

-
y
H 

a) Local Population within the Influence Area according to A 

(Mention Census Year) N 

A 

b) A - B . .......... (C)* L 

c) Growth Rate = 2.2% per year 

d) No. of years = .......... (n) (Assuming census year** as the base year) 

e) Present Local Population within the Area of Influence 

= (C) x (1 + 0 .022)n . .......... (D) 

f) Factor Range of Population = 5,000 to 40,000 (49) 

g) Counon Rating Value CRV D  5,000 

40,000  5,000 X 100 

h) Factor Weight FW = 0.10 

ji) Weighted Value WV FW x CRV ............... - / / 

* As per Q. No. 5.5 of Interview Schedule - B. 

** See Section 2.2, page 12 for more detail on.Census Year. 
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WORKSHEET NO. 6 

CRITERION 	 6: PRESENCE OF HEALTH FACILITIES (11F) 

a) Existing Health Facilities* (Hospital, Health Post, Ayurvedic Clinic)
 
within 10 km walking distance from the bridge site
 

S.No. 	 Kind of HF 
 Left/Right 
 Distance 	inKns
 
1 *".. 	 . *****....
 

b) 	If there exists same kind of Health Facility on both sides of the river
 
within the assumed walking limit (10 km for Hospital, 6 km for Health
3 -e0ooo00600o06o0o$logo$$
 

Post 	and Ayurvedic Clinic), then eliinate those facilities and mention
(50) 	 the remaining facilities in the following table.**
 

S.No. Kind 6fHF 
 'Left/Ristht
 

Coummon Rating Value'CRV -or
c) 10(for each facility mentioned in Cb), 

CRV is 100 or else CRo is zero) (A) 

d) 	Factor Weight NW
 

1. 	Hospital 
 - 0.03 
2. 	Health Post 
 - 0.02 
3. 	Ayurvedic Clinic 
- 0.01 
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e) Weighted Value WV * FW x CRV 	 e 
Y 

1. 	Hospital - 0.03 x (A) - * 

2. 	 Health Post - 0.02 x (A) = . N
 
U 

3. Ayurvedic Clinic - 0.01 x (A) . .......... 	 A
 
L 

Total /
 

Insert information from Q. No. 6 of Interview Schedule - B. 

•* 	If within the assumed walking limits, there are more than one of the
 
same kind of Health Facility on the same side of the river, consider
 
only one.
 

(51)
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WORKSHEET NO. 7
 

CRITERION 7: PRESENCE OF EDUCATION FACILITIES'(HF) 

a) 	Existing Education Facilities* (High School, Middle School and Primary
 
School) within 8 km walking distance from the bridge site,
 

S.No. Kind of EF 
 Left/Right 
 Distance in kms
 

2 ... *o..o. 
 .ooo*eo
 

3 *..000#0*.... 
**.. 

4 *00**.....0*0**. 

5 "**.0600696*...
 

6 *...... 
 **....
 

b) 
 If there exists sae kind of Education Facility on both sides of the
 
river within the assumed walking limit (8 kma for High School, 6 Kms for
 
Middle School and 4 lana for Primary School), then eliminate those
 
facilities and mention the remaining facilities in the following
 
table.**
 

SN. Kind of EF Left/Right
 

c) 	 Coimon Rating Value'CR 
 0 or 	100 (For each acility mention in (b)
 

faclitesandmetio
CRV is 100 or else CRV is zero) .... (A) i th
te rmanin failtie flloin
 

.1d) Factor Weight FW
 

1. 	High School - 0.03 
2. 	Middle School - 0.02 

3. 	Primary School - 0.01 
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e) Weighted Value WV - FW x CRV 	 e 
Y 

1. High School " 0.03 x (A)- ......	 A 
2. 	 Middle School - 0.02 x (A) M M.....- N 

U 
3. Primary School - 0.01 x (A)m ........ w. 	 A
 

L 

Total /-- /
 

* Use Q. No. 7 of Interview Schedule - B to obtain this information. 

** If, within the assumed walking limit, there are more than one of 
the same kind of Education Facility on the eam side of the river,
 
consider only one.
 

(53) 
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IWORKSHEET NO. 8
 

CRITERION 8: PRESENCE OF ADMINISTRATIVE FACILITIES (AF) 

a) 	Existing Administrative Facilities* within 8 km walking distance from
 
the bridge site.
 

S.No. 
 Kind 	of AF Left/Right Dijtance in kms
 

2.o . e. .* 
 * 
 . . ..
 * 
 .
 

3.e....C 
 **....o.eoeeoooo
 

5 
 o o o e e oo Seooe
 

6 

b) If there exists exactly same kind of Administrative facility on both
 
(54) sides of the river within the assumed walking limit (8 k=s), then
 

eliminate those facilities and mention the remaining facilities in
 
the following table.**
 

S.No. Kind of AF 
 Left/Right
 

1
 

2
 

5 **SO..Coo.


4 

c) 	 Common Rating Value CRV -
 0 or 100 (For each of the following
 
facility CRV is 100 if it exists or else CRY is zero). 
 (A)
 

1. 	 Agricultural Support Offices
 

2. 	 Banking Institutions
 

3. 	 Law 
Courts & Land Revenue Offices, Cottage Industries
 

4. 	 Post Olfice
 

5. 	 Other Government Offices
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d) Factor Weight FW 

1. Agricultural Support 
Offices 

2. Banking Institutions 

3. Courts of Law & Land 
Revenue Offices 

-

-

-

0.02 

0.02 

0.02 
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4. Post Office - 0.01 

5. Other Government 
Offices (..........) - 0.01 

e) Weighted Value W = FW x CRV 

1, Agricultural Support 
Offices . 0.02 x (A) ...... . (55 

2. Banking Institutions - 0.02 x (A) .......... 

3. Courts of Law & Land 
Revenue Offices = 0.02 x (A) .......... . 

4. Post Office = 0.01 x (A) .......... 

5. Other Government 
Offices (..........) m 0.91 x (A) .. ........ g=...... . 

Total ' . 

Use Q. No. 8 of Interview Schedule - B to fill this information. 

** (i)If, within the assumed walking limit, there are more than one 
of the same kind of Administrati-e Facility on the same side 
of the river, consider only one. 

(ii) If the river separates two districts, consider only the post 
and banking facilities. 

I. 
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WORKSHEET NO. 9
 

CRITERION 9: 
 RISK 	FACTOR
 

a) 	 Degree of risk involved in using the existing crossing facilities,
 
consider one of the following*:
 

1. 	High
 

2. 	 Medium
 

3. 	 Low
 

4. Nil
 

Common Rating ValueVCRV
b) 0 to 100. Depending upon the degree of risk
 
involved as follows:
 

(56)
 

1. 	High - 100
 

2. 	 Medium 
 - 50 

3. 	 Low 
 - 25 

4. 	 Nil 
 - 0
 

c) Factor Weight..FW - 0.04
 

d) 	 Weighted Value WV -	 IN x CRV - • . - !
 

• Use Q. No. 9 of Interview Schedule - B to 	obtain this information.
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CRITERION 10: LOCAL SUPPORT OF THE PROJECT e 
y 

Local Support for the project, consider one of the following*: Ma) 
 A
N 
U 

1. High /- A
 
L 

2. Medium f-I 

3. Low -" 

4. Nil 

b) Co,,,on Rating Value CRV= 0 to 100. Depending upon the local support
 

for the project as follows:
 
(57)
 

1. High - 100 

2. Medium - 50
 

3. Low - 25
 

4. Nil - 0 

c) Factor Weight FW- = 0.04 

d) Weighted Value WV = FW x CRV - .......... 

* Use Q. No. 10 of Interview Schedule - B to get this information. 
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WORKSHEET NO. 11 

CRITERION 11: TYPE OF RIVER
 

a) Type of River. 
Consider one of the following*:
 

1. Major f-I 

2. Medium
 

3. Minor
 

b) Common Rating Value CRV  20 to 100. Depending upon the type of river
 
Ls follows:
 

1. Major - 100
 

(58) 2. Meditm - 60
 

3. Minor - 20
 

c) 
 Factor Weight FW - 0.08
 

d) Weighted Value WV 
 - FW X CRV * ......... .
 

Use Q. No. 11 of Interview Schedule - B to get this information.
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U 

CRITERION 12: PRESENCE OF THE MAIN TRAIL*
 e

r 

Y
 

a) Indicate whether the existing river/khola crossing lies in a main trail A
M

N
or not:

U
 
A
 
L
 

1. Yes -

2. No -

b) Counon Rating Value CRY - 0 or 100. Depending upon whether the
 

1. Crossing lies in a main trail - 100
 

2. Crossing does not lie in a main trail - 0
 
(59

c) Factor Weight FW = 0.02
 

d) Weighted Value WV = FW x CRV .......... - F 1
 

* Insert the information from Q. No. 12 of Interview Schedule - B.
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WORKSUEET NO. 13 

CRITERION 13: PRESENCE OF IRD PROGRAM* 

a) 
 Indicate whether the proposed bridge site fall within the area where any

organised Integrated Rural Development Program (IRD) is
 

1. being implemented
 

2. planned for implementation
 
within the next 2 year 

3. not planned
 

b) Common Rating Value CRV 
- 0 to 100. Depending upon whether the 

1. IRD Program is being implemented - 100 

(60)
 
2. 
 IRD Program is planned for'implementa

tion within the next 2 years 
 - 50
 

3. 
 lRD Program is not planned - 0
 

c) 
 Factor Weight FW = 0.02
 

d) Weighted Value WV 
- FW x CRV = 

Insert this information from Q. No. 13 of Interview Schedule - B.
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CONVERSION TABLE r 
V 
e 

Land Area (Valley and Hill) Volume/Weight Conversion Y 

M 
A 

1 Muri Mato 

4 Muri Mato 

1 Ropani 

- 127.18 sq.m. 

= 1 Ropani 

= 508.71 sq.m. 

for Rice (Marshi) 

1 Muri = 72.58 kgs 

1 Pathi - 3.629 kgs 

N 
U 
A 
L 

1 Hectare = 10,000 sq.m. I Mana = 454 gms 

Weight Measurement for Wheat 

1 Maund = 37.32 kgs 1 Muri = 62.260 kgs 

1 Maund = 40 Sheers 1 Pathi = 3.163 kgs 

1 Sheer. = 0.933 kg 7.Mana = 395 gms 

1 Dharni = 2.27 kgs 

1 Ton - 1000 kgs 

Volume Measurement for Maize 

1 Muri = 0.087 cu.m. 1 Muri = 63.120 kgs 

1 Muri = 90.92 litres I Pathi = 3.156 kgs 

1 Muri = 20 Pathis 1 ana a 359 gm 

1 Pathi = 0.0043 cu.m. 

1 Pathi = 8 Manas 

L 



Wfimqwq:1j ff .oI:1,q 

fR fwrqi 



toqmt
 

,q;=TT 
TTT 

TW 

lqf * iqf * 

c t3 

Tw fffg-fb-r wu fiqf-pr 

ajf;: M iq=fT. 



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

ft l qq qTfT 5W't M-vTf-q§i iT f W 'qW47r 

iu rur 44m-upll aRgT-A -wRqi 3f%wqit fg-W, quf;r IT"t 

aA 3Tzrf iuTrrrfo - Frfk TTqT-PTr EJ 5 l(eUii q7f4ff lqTqf T

fiqf'Tur 74 ifff4Ut §-T 4TItE I 

o i%-ur Tq' iq-te rFFfZRT;T 59T;f qj -;w 

Tj Z 7 'TI qT# w pTFs Zf TTW f%-4ro-Ne' 4-of5TqfqqdT 

Tqqiqi;T 5ul-f-ft (5T. . PMft) if;Nqit I 

ZF9TU 'qfIt 'TfWqiT 6r4qzFlw# TMTTRT 

RrA ;T-zFt I TV 9T!fqqi 5T..r1.5vn7ftqit afTqTT11T 0-ts;,r 

ql fq T 4f7:;vtmt Q qtET 144 iTt ;Tfw T o '4U 

qrTT;Tqr 5-rc-T ;Tji ai iT al 

3T. .5umftlm (R.' ?- liT jft iwtqi-ff 5T-Trf4 f jT-zt i zft 

-t4ttff q qN kitf ff 3T.r,i T 

I " T T47 rrfwql i q;E,7 qT-T fzT fLT;zf iqfm*w 7 J;e q 

q qf a x w;u 7tr -mw "541VWPT UfJT r ;rfwqrl 

0 -40-F-3 q l T':;4q;f alTt 5T N$qf 4zf TUVJ 311-cTq*ZR i j Plf4i Nt I 

qYqT lqlkaW Otrurqt Tfiq 44TU54T M'f: T ft-urqfflf-dO f4-mr fiftff 

ZR i, " T qjlff F -.9fqwFT iffmi aT f Piu ift-urffi t anmT 
qfk R7 rr;r' qfqi 4qT'CTTW;e 'IqPTTIT 7t zm iifpr;r q"l-oTQ 

ZlTtfigo Tft 3-(Jff JTfcot lz I F -0mart ww quT fffft-icwqT 2 i 
q f*;[ - q TprqjT uf r Nw q f ql V u-- il isialiqi -fqrrr -5qTwr Tft 



q N -um fiz*r TtrY 1:4 fq=i q zr m -Equ v*z 

5T'lfqw Tq-qi;qi;r a*T uf r 50 VTW-Tt gft;f AZT" MW 

444qw Zm lfiffznt aw qft ;Fqrrr 

qq# i ft - qT Z ErTj 

I ZR# 4 Lf W4 "O-RT ?4qMkll I f-d' f-e 

"iffT 4miff 94 1 qft;T Ytwia aiq-c-wwqT 

qu rora qar qiT4qtr T zqw- amwk tp qt icp, ffm Td 

j ;:?qH ZM qiT4CrT 46ri 0 f4 J'qr qi-Tfq-7 T ff;:UjtM 

fqrjT t7-;:WT-q fcT;f qT" I 

ECO I 



~fI q q-q 

4 fT*i 4 tf3ifFfrv 7f qm 0T~ziP 

q~ *vi.r~ 4IT-qrrQ- (iqi-

4. 4 'g;i 

qfi. v. -i f;Nf~r iw~ 

q f 4. , ,; A-&rr-rff 

~fwiwr fiqi 

41i;r~fitr 

7,fT 

q~u -

4. 7u~f i 



qr1Lw q qrffkftwr qi 

5zwaiTvIr- rVmrr a T~q ;; 1Tfqi ir ITTrf~mqqtcf r,' 

~Tftq r~'~;4i i oN iT1r, w f1qEiT wrqT I-mv mzi q3ZT ~ 

f,4Tq~ TrV it~rR 3RM;-qJrt
 

43 Tr Cw7 qfkql-fTr 10vr 1~ ~~w
 

I~~~qcU'f;9-CiZ fqTl ;1. 

qvaiIr) 1 

r1 i- qIqt ziCakji li-z U ;rqTdr jar q# r~ 4SiK T hTI 

pwirf~rar ft~trqi5uRr i i-tr i mT 

qr~,C- 7r-q-a4T1 I ur qfLtjr ufriq fct -o I 
f~iq-qlf qm t;w Tm fqgdqi afTif t m lq 

OT g .,fd & q ot:Tl:~q Tr5 rm? 



q 

,;Tfq qu TwfcTu Wt&ftqTw4 Rz qpf wxq---.Iq Tw
 
T9tEfeq Tr-41WO-l'ar kxqijZ Tk-alt Wq-;TT iqf #
 

pqarfEem tlziTq Tl'+t 57frqqi rprpft T zrq, t qTPIT#
 

mrqirftw i Tfk Wiz. o3F TTT pwWT& - " wm UqT TfM4
 

gq iq Wf aq -q 3T" 

fi-qi r ;Tl wzT u-;wqffw qVm 5 f* q, qpT 
;Tl ZFzW4T94Ycl3- 3WU ZR qh fifMFqrrr 

C % , FT (5c 

FU qM 'qt rq fj zMqtl* TWT fqWq tf fTtM q ;yqA 

i TIt Iqf f Tier% T 7 t 1 qR42 zm# 5qq lq fm-ur 

14 f tMqlt fuT f L (Otfr Uri flr4zt 1 ZM 

r kurr q fmvr qwaT 1 4 wft iTf"mqiT ju ;Tj T qwt 

q-OVrvr4t qIV9-9T 5Tr-ff AT;T aijFR# 4TM-TrM iaU ;f3plo -j-eU 

(.([Tk i -fzo) qm7 qTl wrR# aifqqrTT, 

Tfflwrir mr ?r'mw iqr armw 

JU qd zft srw clw;r -,(twm ft4f FT afft 
e- U"+TRM 5 Z117r ;r 

q qT't Mg , qjT 

I M ;iir;rqrtt*T UTPT'm qzr qrft 

;Uqt *rur mr 5" wr q.-MW tjfAq.,, 

OWC41 ;Lco) 

http:wxq---.Iq


;.;T 

q4 (iq4j-dq) 4)-j 4p- kaqiw f qn f44 

qwj--*q 5wr 1:4ff 4Trq;:rw ( ft q fm;r qfoo fkF aT f v I 

qrr UIWurlwqit qfwT-R gTr# mt 

CT ;Ta 

KT 

Alcirurr e-I oi ff ;aq ql-q jT4 uB gc4ma i 

4 N---f ff-mwar iqfi t f'qwwr qrmwir iTwfcTw4 itv 

- ;RT " vq(RT W an-Rw i TN;r ;T,4 i 

!T 

f 
RR 

iqftqj ol 9T-RqgT 

xrf;RqTqtWiff a19(-Qiorl*fffff tklght ariMWr WrPT 

aiTTfr% ftsi IJIT lq fWTH 75, Z* 49T 
(51tjjE A" q f Tktg ;T ., t T I 

tic;r i 

q f-T * 

Wr 4Tmicot -ti zi i ci rol CP i 

q 3,rfR i 

uA moo m-q 

Awarr-w# ti rturrri vRq ft mNrmurt wr4q 

-q wmrM fcTqifrq 7,4 iql yU WU VRqT 

aiuRTfq zr*r va 5 #krt3rr 51*ew aIT14MU I 

iqf(q"rq 9r-" 04s-o ,W 



iI k ~ ~ urf ~ 1~ *4imiv ~~ OkT;5 ff~ -wfTc~ ~ ~ ~ ~ 

_____-e__j_______ T qt 3( fr)rqff 

3f?~oofo Sf-' !W To. o) 

~r MgT m7- -rfe i IO O-Voo o-9oo 
~*wrf-Tq TrNw-T* 

TM*~I erIft5 fff W( 0 * o) 

5rm frffrfi 19 
VI~l jo 0u60o 



!F ) 0-100 0.0? 

WR ff,~ TV,, i ) - 0-100 C0 0? 

qw ( w-rNT iT1iq~, 
0*0;? 

- Ofq'r irw (w wz~r 1ii 
f~th~I it 

0, 0;? 

-j 

P'i-p 

(w wz~l-r 
(w Epa-

q'r', 
f~ ftii r)M-

Oqo 0 ; 
0.0? 

-----------------
E.it W rat ftC 

atfmwt Rvir 40 di 

?14 O ~ I 



15rf Tifft 5j~f-?R-t ' 

1R-11 oP r4O.Ow 

?o 

l~~~~ ZIq 4&W zfT~~+~~~~~~~~o ~ ~ ~~ ii~irt ~ 0~i0;?q1 



Ifs 

f4 I tirir'qfrfwM qMrqr - ai Ttr WWrft Waf IRM 

iaf~qqt iw- f o~r tri- rfM* wifqm1u'qn~Owc YT~r'wT ft 

tt3 



----------

cfft -



---

qft-rrw rim friT-(frq qi(f'tt 

~ 

- T rrV :rz irf: 

f~r. (u1 ' 7M1 F4r r fk~m aeqA>t 



---

- roluf W" fqqr WIT~~r1~da 

ti W# 5r Rft~ t fT-- I q-Tgo f-TrUMT fq1 wirfiq lu 

- KTP 'qqiqZ-rfl- qq q~'~ f-TWq'1q 5i0w r 

- irT q$TWqfi fcNFi-i iW'P Tii MT# U~fOIrfl~w c1I

;3q~j ~qrff jr IT I 1qtR 4T-ft4T2 g ~rr tKW 

Im 5 :Tt~ wf mm~ 



* (ii) - rum W -*'r 5Trr'rI 

do 3U ZrW~r m T4~limtql~jrf q,,rr n ii ,q f~iaoq ITw 
qWuif Rwlf A RfqTf;Tj 

(it) wrfiiwmqm~iwc-frqi 7e* R3rwT 5qff* 

t.Il11af q f TP 0TUf lfqgT 



t r'-Ot~40 04TI .Iq IW Tft-WF i5T 3z~ 4 1i~ftZ4eP[- 5 

fr i r1'rr~ r4m qT ffiirepiw wr*T) uA *-~* w' 

4f~rfqf vfqwrwq-frur 

-flq - Wzi fO 'flt -z5~ 



* 'i
 

amt~r wrf - arTr 9Nrrft Tr~riri7wr.T aiwmN q~ *-r iT 

iT41TtTf ql~1-T~qTZ q'-Zr 51T q'qzr r~~tf k 50 -i3ZT t~ 

;rfqitT W -ariT j fiw~ izq ~f~i f ru$rmiu iqr 0 

3TZ ff arEaqi 4Mtq. 

qt. jIq ~ [;q0q~rvf~ rrt*q k 



~ooo ~ ~ Wr4rf';R iTj#4-WT U19Tqf r Oft~iP 

Ovrir% qT 5ifr qerinm4 "rTr ;Tcqp wr rN(o wl - ; t 

-qqifqiT9 W$Yqi- fq~i f6;68iT 4Ti T oor tf t 
wft0r1-" Tfs rarmit wgmTro-r'Fr pt ri iR lrr mqt 

ff* q * qrz wr Nr rfi~ r-ta wir~ fr-

Imo kf Roo zi fff 4wr twR~*~it 

5m1'1wftrz f1iW't Tfs 5Ia v~ TP t tir ~Iif4olFtvIwr f-T? 

Utlf 94T I (tiir ilfft-fp fr1~ t Si*T 3jw4r ~'irf q1'q# 



q
 
IR 

I 

tWEht 

grq qi ftT wr f4qTf rrAmzy 

*OrfRi 5qiTW;r) rrr ;3qWaq ffWqk '55T fti-jor 

FkRRT 8ntiTftff ;TfM*. WA17'qTj4i 

or 
vr 

S 

W.T 

kf i u nq u-z:q twi t i 

iTN-E*- rTTN, 

um I:kqi mU " 

f-wNr-qit iqrfq r Wrf-M aj Ritt fqiTr, 5LTM 

fm 

OR 

A 

uii4 qmr'e amTT qTfie# w i 

f u& qq qTq ff ;T4 ff 

-llu:T -vfw), 

5 5 

lwft 59TT Owht 

:j ftt fqZT q-k fcTq# 

o fq*--t Tfr q=Rt 

jo 

a 

f # 

#kTd -fwifzi 

1:4?T fio 

le-q# Rzm 

kfq 0 

ljLiTf-qq zaiii qr f4-qftar ;Tl 5 f* 

fqi';T iMf a[-rqff JT1 rif ;TTi 4qTzrff %ipt 

91ff vm 

j-rj qT qu-rpht 

4; W ;Wfffq -64f" 

quw - 4 qr 5TT-q 

d mi+ mgl p w 

IrE 5Tr-d ;T;T' uM :T 

EFTE 5TMff 7Q qiTj I qWT qT,3 qqTqTffq - ffTi IT 

4:qTqcTff iw 

ii-rqff ri-ATowTz uqwaq Ulff ;PTiT RQMT, ( EA 

i Zt 5197PT;iT (wA) u Ec qit aii;pr;fT 

N. 

4-1& 1 ;44Qqi*l 5q%-4ur 

zm I ftrwzht q ft 4 (5-air. w) RT fofttf ;Tfm alprT ;Tftj iq " I 
r qcil aTiqt erTtr i ql-tt 4t-i p iqTf4iff emi:kqi m4T iafiqf R19 

q rm fR F*,4 iw rq-wO Trift4r ; rr tp emluf 5 qTq ;t"i a 

m Mv ;Tfw;st i i R T(-ffrl m Ef Ft)91 ft ql 3Ti kfq V faMt fiUkt 

al-mT afTq l q4 iafc Mft ftT kf4 qTtMI EIT U-UY 91991 314 
,OMT tqT -ZITOel t 4;14 (ai10 1 ZW 
'q -i-Z WMJ 'ql fl I 



TI QT~rirflIP (Tq1Z) fr1r T Pmwr~Rf"lwr'iwr 

I %TT'#'zfOqZ(qM-W ltio ~q 

qf lr' T614~ qftc Mq~rIr W-- 14i *~ftkT4r qf 
I~ I ~ ~WrfR IiT5- 01 a'~3-LT *I4r 'T-OFFT uTf~r zft 

aiq iTur4uqt'JEt ~ qi T-4 "5tv ft -qt ?qe a uqr 

~MiUf49 f 
I 4I 'r-t NlViff UPT 2fq --;f w Pq erw i~tf,4 i ui9-r O 

5-fqif~moiuk "tw fr jNqt p fm ~vf~iO iwA 

I d qITr hirq TffI1 -T f3qqW w~TfW~ 

-r:qTI v-p ,.Fifq uk* ir#,4EMOi 



17T 
ZT 

IT 
Per 

":Kr- 5,tf m: fiTf','ur LiawT Tfr 

qF4fVI-qi 14PT rnR ;T;T'W 0-rfiT ZM arj-q7;3T" pT-)W ;rfMqit I *rur 

qT'T e'4r-iT;T aFTfRTfr A 5 Ni e4l H
 

5qc Wit ; f Wtiiiqlt iT4TTTT ZR Tr qlis't FM rrf qj
 

q4rTrurqivt 4Tf(Ir' 4 1-t 4 1cpi -11 TTZI Taq fT=T arT Urq Tfr qTT
 
f4qw qc* Tt 4 i =7-I ftj q JZ I
 

q fM*ul;jT, 71 rR OT-fiT qllqt 

q. T 'Tf4 f -i,Tf1: m RT fi;W qAW ZITEWN t 

5wrftf qnT;f i-ftw fffqvr ;Tl 

4qT- 'rl T q TTqTa iiir 5 qr iat-t Trw tj f-j -C'M TN§'T i5T ZM 
q f q)-, jTqjlr qTMzpy UU TT t Tqj 

41T ur IT qfTzqw TfT
 

qi fflz ;Tj g
 

M7"t 3[af- -qr 3[qUl"ql;f T# 4' --Njff ';'qff zr ;ffW4t;T*r rrPT qVft:f 4Ttt-9t 

- MT47 Ulaq, q;ZFI fl-rff u W---q Tft 4T fR4srF q0 vwq', 
q!4 I
 

qfRW k * T 

;UTHI --qizlT aTi f4vem afqw @fit T TT tj q-; fiqt Irl qqi 

1uw(Y girt (awk lqu Er;fr.i;y ;T t4 

1;);4iY 54iMTk -Tzr autiT7 -m7jril arrq-fzR;,=rr aift Rwmpf 



rfq~5 t~{f4T~ f H ffTmr qTrrt~ 7Tf - ftzftfz 

17 ;r9T qif'r rFT :q-AT.f *3Th 14Tri 5fre~t T I 

qji w~rsrTr zR 3 I-m 

PT9T mftr r fwt7 rr,T;Tf il 

* qRt;v -cft o qM~lq (f FT 5-wf;i -peq~-;t A 0 
T-waizX qt, ifarf'R tqT fR ;A Wi~ wu1 iqo~i-r qrf-T~r 

Vrrc=,t;mp 5*w4q 3r,;fk 5-z:; lT; lf 
)f uWiT1 qr tlTfIff f 



~ ~Tit i~r1T[T~ iT~ ~1T1 ~~T~tit ~ 
C4 

f#r 

17 

iT~~~~ r~ ~ ~ 

( ~I~T ~~I 

rr,~~i 

f 

~ 

~al 

'OT 

'~ Tri 

f~fq 
ai ua.err r 



GfTqvziqi ffar fTAZ 3TT-q Lleq f qT arT 

(5frf5fq) f -qTft 14)-qg;EFt 5ztqW yr W- Tr U tr4W I 

T 4qq Wo VcW ;TWr Zt#5-r" 5 ;Uj 

fv'T-k, qt VqT, qz Tz 4wr ;rf-q 

Owur ;rl iqN 4TtqiT 51-qf4q 5rr;rfl-tr iq FiFr ,wf - q%-urqie 

IIT 71 ff 44TZM zl -Mz* rIT W qTiqiT 

q;RKr ffqqMTq ElTfmN 
Ifa q-ft f qiTtj -q' zt jqi 5Tti r qkq% 

I R9 Iqzqi 

WqMT qf j q 4 

Qq) qt 

'qT Qnr) 7 T) q-5f q fp 3f;T4-MT 

j 65 ZT7U %TtNjff gff4 jqj + 

4'AT fa qT (ErTf* fMRT qlb 

Wr wKf-Nq q-uf FECRt TqW4 4 gw 

mm*qi uqi3-aq qeqf 

jw;RT UTfq Tif- TWM ;aq tq ;T q!N 

T12mr u-NTq--Rt irr;r 0, wq mr qifsT 1%rqrT, iim7 

IRT 9 WF3RTJanZ 3qiTftff q t fST 914=ft ;3q qt7r 

aMd tiqN I afftl wsts * 'J*Mff m-q 5Tr-zi T, m.rfq OwaT iziTo 

5mff zqt7r irf"Tj qiq I 



FIT 
cr 

q f xr 
Ir 

sT7;T ;T-T'qlT urf , %-qTqqifur
 

4T rl; r,, q qi r3:T r a --FE 5WMT rrrf qi pinq,- fer api
 

l ffT EIR q-Tqk ZR Tk-;:Rj*AT N oj spM 4t;j=,r 
 5.T rr q tj -j 

fT9tfLq=r 5fAqff 

jqqw 

7 3Tqf 

q q W ft Wt k 0 q f ;jT q-1 443 -0 E) WisE 4 E13 E 

;TwT qq zw ft wtk tjpiso -; m Owar w-.qTiqiT ut uqw 

;f W T. I 

fdqT-4--f Wzrfoq&j I UqUaq i j M7f 

zffq ql fil-lsE iwr Tr uquag ;twqlt wg7r, m4 ;T' ql W 

i5ri qlTift -qRft tffT qT qt T(EPT-Ot A f4qM# ZTqTTfki-qii3 

VTU ilEfq . 4t ;rZiffriii, ZFmft fo:f qfl --l I qu ;rzgwi y ch-T-dtqrft 

qjT-Ujj qq-fi 7 5WIM p ap 3T f 7 f:4--zZ UMVj qT& I 

ZR;fafflTqT alitel qrzl-&. kw4hw K -f woi 4e argr 

UT Wtr j q " i 5-; urf:4 p rp qT-dt fqR q " qjj 

gzi rT.;f q 1 Tft 51 f co i iw t f#rrriT gwN+t i fl %i q qf-T 

IF" q zft w=iT ig t ft *PrQurw#r 7i f'ccj q4% i nh - 5pur 



q qT an~ir41Trur 1TN z ~ri-*-iRT--q rw qrw-Oq t4 r~ 

uq~~q I;r1,; qq";t 

ztEJ Miff51-0 )f~ 4 ~ fff7 m '*VTufr 

m q-: ~~i wt5drf iq t'o u T 



'ar 4v-wiqiT uTfir MT;w 

cl 

T t 

Tr9T R qlt cl f;FPT 3[fT;f ;T;'f 5WTftM WF4T RT-ft (?%Tf" ),
 
7UT-TT I W-r k WVT 
 '9A Uld 3TfETfNi --qU #krvrz* pqT rt fqq 

fi3i;-9-r) ;M wqt - urirf,q - wTT ; qw q ;r' ql w#N 
51-f WOWrIT i[M^T qtTT;iT ;pqr rilwixii m-i 3Tf o I 

zfT okrurji e, urrr---wrw f-q-5Tff kf,, uiw- t3 E[k w=i oir 4 
f-q;T iff 5-,C fqff qtj q- -kT;Tj 9-qIr A i3TjW ;Tft iqT I qw 

q-4 Fft ;Tu T9T UTq f 4 ;a*ki -R, ;AT T I" CW 5 ql7f ;Tl 31 -0 

ff ft5zFT (zF) 5zt;T 7r 'q 1 4!; iPdf U f RT 09 qt -z-fflzwqr 

fq4qqT T-UZW- t 4i 47 UM -TT ;T ;Tff' q1rT I 

z; : f TFurrT ai? a4' amwq (q-t:RT v ai;rr ;pTqiff) -eqi 

jqil iqTfr (Wtp ) qlyr-Tr 0-T mTij ieN i RTfr izw ziT;TTwu 7PT;FTI 
q iw -ft;Tqf zfr 
iT q i Tr,* urftm I:kj tq i w fOwtrr 

Tr i ziq f qzt -i r, ftwrt qtwt ti q f;r u;fmk ;ftqti qlTrR
,,qfevmr ;T"'

ff -ctq i rwqrr;T;T 6itul aiimTz- q104 EITF 4qqTu 

i Vift ffot tiff fjT-4r ;T;" i tv 7 UftEFT (qi) qi T-e 

fqq 

qf(qPT 51-=7 qtj 

fftitT (fl zT 5-ct-ii q=iT qTr ;T,4 -ctq i A iRTft aTiff rpfiqrrr Rfmam 

Er T kff;f I 

zR 5fWffz t -qf f I-Rr 4 4, 4V 



ETT a[ qi t 

fq qi f 9T,f Tr f qi 

31- -4qffqT VFPT ;JqTt§ 4tW 

UA iTcfT 5rfT qf--j, zmz t qig ;,rft;T Uqpr kf i i 

UfOqiT 54ff i 5zt7 T'tj Tzffl 7 ;a wV 4T 

rtffq$t 31tU f "qfR m-(Ttr ( Ti" ) 7 Oqiq ;TfqiFT 
zi q4 I qif&;TT t ;T ,T"2 TzTT T 7 iNkq EIT i4iff R-kfm rt iqift ut 

1-4 7T ( Tfth-ql) 3[fT;i 7T7'lW, jTr im7 llc 7r-(Fff -iewf zr 

TffT ijqqqi ar ;T" qu I 

ITT-ft ZIT ZITU,7f;:f ;TUT9T Elft T ftqW qtuqrrr (fqqiltp;f) q-zit 

q qfzFT 71 -TqRz t TltUrl-+T- Ut 3tiiff trf-44i tM I 

qlT ( Tl4i-l qqrq,;T iz;Trf-izi si-.; mTiif 7 *rarnf-4t fiuff isvio 

;T" q'9-qqqit jTqTTFT 

uq,-Ti t 5ztT 

zt ' =r r f ,,-,Mv TqF i 71 T fkz 7 ' 14) ,:;xi ri-r -TT f'wqt i 

I q 9"W Ti Ti ft ftm 'IT ftaRqit i I 
51 i 4w wit-2 'qTT lTf-T, armT7 u-wrew 4 Oii f mv 

r - 4 - Q 

5ftrf4f q ;rl q-ft f WRT -kTfWqiT iU I u-qTi6vrqi iqlTr, 34;T k 14 

-F f-TZF 5 -iT farq ulq ,5qr q-fti ,T aiTqTT Ua 5 f4fiftM ;T 9 v rt 



~ rtrq~( go fiffTrd~i-fj-T qpr 5qt1r fqIow q~3Ti 

qUV i t fq~rrwavtqapimqhqm w 

IM aiq7W(-~Iri *Wf 6TO W qr;rr mTAi p~ q Ipffq f 

(?)fq qp~iFiv 49q ~lqulf m3JTrwmfi 

xIrzrf~ 5-tN, 4;T r'I-~Ai~ETrkt FZ ft frflf qf 

* ~ p fmrtrr (q~t arrT goi4;F I'rr~ 

WTWA 10 ~ ITRW 4T4az i
at.t;l)pw m(fm@4q* o4 

(-qTI)i~i..U # f4Vmq~r pr T-; lA 
t.;q -t (*~f lrgiaf N o 



q rt t,~qr 4fr qqfr q iv,~~ri 4n w(tR mfu awra 

Iq q-m~rf~ qrjfri aw ww rrj ;fr waiip 54hV fqi~vt 
qTI. i ir -q ~~rf~ a -qq - - -m q-- - u---

cw: 3kf ErftT = T%1)If'Mrfq (bt5fW9)r 17 -OUM~lT 5;T~ 

,Uqmro' qtqr u r f wfI a~rfqe q kr~~ Nie0qfr ~ 
I ----------

qw TU~T al1-1I 1) fla l~ i=1 T W? arzi totQ lqr 

4mtfqI ' qi~i-Iqr ~qIa r1~iITr T$P 



I.7 

IFIT 

31t Th-T%qht V7 tqiA rr' qh~r~r~~qr 

f 

u ~ 

qffviriTr 

rkq 

~TT~1 qfj ~r~~rerr% 

q~q4R If~l- 'irWfTz ifT~TETT 

Lf ztqF( f7,kTq 

('fW 

izfrf 

Tf(~ir 

T- ff 



~Vf~uf w i'rlrmtq~Nrr r of; UIrrqw tre wk 

4hrWMuZ f,,yCff 1 -4 A5m~rxqqu %u 

q--qi ~rff-T;Tlflt q zii R wt iij4q , 
- -sr OT 1q 

diq~~~r# % fqfu T~--f ~tfgg 4o Tm 

O u* tiFm~q~qiw, 



V ,Uf -zlif*O t fltf-x %QT~iq WNWqi~ f1qi 

~RrR f~Ar T 

Mrf T-z~iff fv-7rTg Tii4r-i;rl I frqr 

M TrTf aW3;~tff 

(R) g f Xqq rm;Ti1wh 



q--Tqt qTjT Tfr arrqqit jWt- 5fMiff 

(;UTIW-r rrm;l ;Tq T4M qit ;Vqp.l- tj Ftqj-, ' lq% 

FT i 

ffffqiTrrr qiT4 q i -;i qit T) ifMj q!k I 

zm W4 qit Oqrurqi- -qqjqf 

WUQ 314 

TNMt iqi ;TuT;ff Uf4 5 3T Ci M UQMV Wk f U ftiO Icl IPT;TT 

'TI cTf $T qqT-qt T T Ift-urgTTr f;RfW JTfft (A 5-(Uf4; [ p Wor*-W 

qfvrr-9,7 vqi ;wqu -Kr-A qiT4qiW# ffr,RT ZR 

5foqT4i ,qf ftrae j rfT fqiRqjt T I 

PTN q f2T,; q V rrr -aqrT-tiT ;Tft, q r TQq-hi;r 5 fqi q I rf 4TqTftff 

-944 7UT;fT ;Tl f-Tf4 5v q, 4Tzn7qiT W " q3irrr fqwff fqrjT iTiRTRY
tj q-qZ- -iqj -tR-te ri-cqzR

q'T -a4TMlW -E-51ZIIT f-qRqiT 

qttv, 57-ZR airTr7# Trft Wwr ut -qf * i. 
I 4iA lq-i , 5?: R 3FMT-Rt T;=;eq9j , Wr rrft aT iufwqt w, 

5KI17 Oi MfliWft 5-AR afrMlIM (Mf;:9 f ft "Mol qT 31UMT-W 

ai- -wwuq (qf4 qiL t wi-T) -aqr RT ;.f;r, igzft I 

W.. qiTzr lq-ii tj-u ;T-%T uf;r uTrrr---q Wmff rw 

qiAl 3W EL-U q-tPT iuTfir T Ffneoio 0 qTi;qiT ufir ft 

ffU fq;R-- T 

5TT Wi T P !T af-;: Td Cpi ql I 



4T
 

- q7RTq TfW '39T4 ?r Ir (Rr5qu r1tT qi r tr 

9PYTffT q~t fiqT 4 I 5Ali 'iTW T Trf~r 

- ;T qrfm i~iiT I 1r4*Iu 9qM irtfri 5a~r~ Mqr q 

?T9T rfw Ir WA 

5ri-i irrr 1' r.qq1fr

fj~~fcrrqq;
 

rruT~~~m qz tr ** aTr 

V. 

I., ~t q t 3'Z 



( TIl" i~T 5t-f7 IA)
 

K-u~ 

uo~~~q~ ;AirI*rrT 

q-.Ek iIR -TiF ffqqi -qF q T 

RI Z - _ T-q' 5f q tT*5ff _ u q_T' 

Z~EE -l~ R- f-Fi Rq"9 I~tq f 



1W
 
rrr
 

-eq wfrw *r f~rr*rr 	 amt~f' EN- ' 

-Nti iohwirqu gq uqfrm f~lle or 	 r wfq Tr fiuror 

Ir-?qqiT(a qifgi W W Rq r fifg j* Iq f F N I f. 

4-i if tfj;T I41 1~?iifR	 ~~5

qri-% Tr I rfr ai3t 1 q4fm IRj Uq W F11kariv% 14 	 I ,T 

t. 	 q M 5f 5~T;~iaffqt -Rfi TT 
awf;-tfTii mri rfr.r(TnzEq T zo 

t.fw On.uti f HiqfTS ~ rt 



~rf~q~ Irl Zqwt- 3?Ai qrTTr flWff, qTmr 4.(~r~r 

r* f"- 7rrrT 74 O irW r0t lqe aT 4Tqtzrr 0f -tq 
ENT Uqlaf r4ft AM- WR it 49, MTr4 wrzi qf f 

1*TT7 mr qv fcjr q WIi 

Tf~r~rffq artR54 Tf~m qvT ~iTqu50m rwr l) 

-tq Tfl(nkZTw-e TM'MITr 



------- Mr aSfW 4*-. 3TN 

wr 

e 

di f";kqq4 r i U 

1urTr__ ___ __ __ 

* .3r1 ififf j~rfr Trq- 1rr 

++ 

iif + 
;T*f1 n it r 1 



qfrfM 

i. s. qt qrnr iRq;:Tr ait riTfl:mzw j-A Tf(ffT Iff T.T gq - ft xrf qT 

mr qI-tt aj *f alffTERff A 

W2:4TZ 5f rfq;f Tfff 4Tft% UTOTMT wqiff zqrqff rTff 2 

fdqqT kf-w ateff wrfqe 4TO 

A a-49-rz kmi fzr;TTr wmff ifTcTff 3T;r iaf 0 37' 

qTZ XMIR qr4t% wrf-w qrsr (0tw) rrffT W.'T 

?qq T T z7WIFT msrTmTf amqm vift 

rrrft *q i 

qrzzrrz 5 itrfk;f 4ifcT qrtr ;wt*
 

ift
 

qr0 

qT. ar. 



___________ 

;nt urir1f qiW1f, ft"q' qitf ~rw wrf-Tz qir9 t 

~5qt~r q-rtr -ff~r 'jmirff qM9 -( ft 
flTI qvr wraj aifTTT4 I 

~r rrmi~ 

Ift qrniz uW aizn 0 Thr~rr Wrf ;af i? 

t~~iTIqir twrurrp4?T 

rr*%4imrw forrr r~fi Or aT tf r rrr 4rA 

71. 21T________________54;r__________ 



_________ (ew1r-i Tmrm ~ 3ftr (ZPlT) 

5wtft~q cfia3qTpfru*wmurr qp 

iqziMw1~ ErTwfu[t fR A mr) 5rr firqfq 



1'i IitmfoT'rwi mw~ 4 TF 4T&* 54 tq 

arr ffk~ f-r t Tir ufk-T'Tqz w 

,rrT qrzn 

t.6 4 
mfw nzgt'.- t q~-t- qqT5 

,; iflw qqt.wm+ 



~wrrr 

ir *=W f*+ 

5qrI* r :Tqi t eq

_____ ___ _ _r fkf 

4.W5+ k=T5 f f~ [f~5 r gfT' qf 

q'~ - 4k~~' ri r _ _ _ _ 
( f 



q *rqk fry -4;r iqemr aw qm wi t 3Ti,,Tr fq---1 1 

u;TrA 7 ft P-Triwqt ffTR mqt ufowrrrr A i 

4MT 	 61f JW* Wq qwiffit TM 

r-rTftrftR (ilth mf [T (int) 

r-rT fww ;T-r 4wwr aqT qTgiw 

9Ti 4ITZK 4T arTA iTq7 w'Qr loff . 4 TTr ql: Wqir lo-%t 

tRT qTi 44rqu 7 arTA :1 r<Rw al:14.wr I 
qTt) q04 ufo4i &VU LTj,

;Ufo (541 

4rq i;Tqf PF k qTqi f4imT tRT 
iNT 	 - . . 0 0 . 6 1 J-mw 

;r-r,,T qqTqff o;W qT ITr..T lqjrljq ;4;M';W ffTiq
iupEl Tgff 

3F=Tr 	 TWT
 



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

dw juw* (rrrftwt uf iT qrtl:kro 5qrf4 r litl (qTz& + 

qTz(r) q1t qmTr arrft wrimT 

aR 5wf4q wt Nqrf4u qT4 ;aq -Krf-T;4 5i;r4wr fvm o 
5R;T 4. 1. 1 qT kwhqit ;4-=rr amft q;T6warTE 5. 4. . v 

riT (rrrfq) kukat iqqimT Tmj 3j- i zrr 

( e) - ( N = 

5wfm pi t 3qrf4iff itw f4w wrpm IRT% 'ql qqr-rT

3-(UfcTq ju kf(q, 0 ti# an ff imq ;Tl Vtq Nq 0, 

i- quu, arT aq" f*f-W 

F, Lt fff;R*r f e4fff Tri 4iiTwqiY ffTiT w 5-Or i mt 

To*r ?iT f TqT 41 

fqTVP RT4,t TW lqqTzg qit lq- el 5fr 
imT WqwqcT fqi fq 

;Tq qf ---l + 

13
 



q--t~~zi~ ;A qqqTMWq 

i Nm1 q~q-ri (r N.fq ) Tirr~ ~ i.~9 

wrr-e t qT*rf~ fiw -TciirtalT r1!T* * 

s~*e~rf q; T&#r fiF~ ammr rP o f'.f4 r 
im~ft TM I* r tfw4TqfNwr *,N 

qff9 fvri4 f P-fff, Tri rqmft rci PTr gvwf4 



qRri + 
fp ( ~ - r 4 f arf T

~~i'r~;T rfliTg I:*1 

+~~~~~~~r5w~flu ZTWh~ wt" iIE 3iT 
f~-l -Ai _ _ r __RST~fqqff qq 

'.9f~wT -ifg 
_________z~fltff~q 

-I.-qqAfq4 wq:rait w t
f~~91rr rrT~f~r w~ ~T I1W I ff-A~r 



-TqZR#;iT F'TfiT M 

UtiR.4 

~~~r~~r awqi z5f- qw. 4--,qT r 

4 



4++I 

Mq~qr Tf~f qiqf W TT fo 

(Th~ft~i~-O-q~-i ~l-'~t~) 1~ fr 

mw 5q-gfq W----



M-cMqT UjWqj ffif r Wfj t qtj: p 

mgT?cm art;PzH Tft m# iTT7 s 

fcT" rf R41FT fq-lt umv I WT 

fffo 4 =7 

Z= 

5WI:4ff qpql rTfT Yurt ;rfR+t wrfiq 34m 

fcUf JU r 7 3T4+T 5Tf# M Uzq -fWf;fzr 31ffff-E*4Ti 

qif f 5-ITUI%, 3TfWi t fept 7 TM qf-j ;Tf k T z[MTt 

*-ur tltt q lt -(-ewfm aiw-e** fTmp wqn--u Tft 

+uuo- tfwf,0 4 t vqFr ff3# qrfo ar 17 

dO 



qfTFtM
 

o. ip-F7 uqi Y&4 Aq-u-rriT wrfqzr aiimt 
M;Mir ;UVT qito 5 ; %f4uFT alT -(-Wf-izr f4iqi-r;a f4m7 

qr u-rqf=q r ai4 -T.Wuqqr qqkf qTcmT fcTki T f-ff49-ff% 

U 9 Ai* il 04TV tRg (tl t fcTq7uTiW fsMS 

aiTq,---t Affaq ant an-rIT A I 

Gi=;M191 010 5:4tff A UTqff (MR11 jft LW) UrTT- aTffWj 

wrf zi f4k iw2 TT%,, Nfjo;Tj vcqrf4 -iqrf zf 

Ulff flt 4;rTkaff 9q, ; Urq;r f PIUT qqT' 19T MW 

uiwiT Ou ye-rT qi TU N;u amt -fewf47 qTffTr-ft 

Wf aTi qT A I 

;04 ;TJ )-ffTITT 3rT TW4it %q ffqlt 3RIPW qTA 

d! -czfflq-ft iO Zq, fl f4iq-(UT MTT TT;q MOt 

wt 



q IR
 

E"~5w -04 mirqij w + -m 

qivt~~r~~ tzf ru zqr 

fTf# T*- F-n rqTr fwrf r M trrti f4VW 

tT~~Oufi r urr-zr %R ro qi r % 

ff p9-4r(wfiz'p1gn a-ifroqs 

Tft.z A7ffk 

upf~ (5rf~apar.~if

I.m IT ir ~ 



vTrTif a*Trftr 5wrf~f V~ afmT aif t 

?o~~~~~~~~~~ u~r w -t -Tliq.*~s -aqq 

;FT4'4H t rw k(wtToS 4Tw * f 

PF RTv iletZ

zl reqtif-qqq j~iTz W W qa 

4. wft 10gi izftrP-4ra * Tgaqlfm mhN ar 



:I.w
 

wr~f
 

(qi) a[rfVUr4qirT TT 1-r q 0.at 

t ETefr qfcmri~qr o.60 

4. 5TLi TqlT(Z u~qf 0004 

5. 5-rr-z f m00 -w 

qftq 5r4I O~f 40 fT~'q$~oo 

+ rr i r~+ nIt0 qfp 
tI' 

wfq 

aifR. 
~t .it 

5T4 
w4 

'P9 
f~q;r*~i 
0qtfl gfe 499 

TquR
I 2 



(;q) wrt f rrrt 

~ ((f-9-j-)++* ?O9oo1o0o -(f J) 

?09o09000 - ?90O1o0o 

N~) vTW '!TT (wrqr 0:o 

(T) 41 viri ZW ( qT*T. (orr*?)) (;Qrr*'mIT4)// 

4 4f W-

um 

q4ft 

U r~T(;R 5i- rz 

tip~rgi iv 

~iir 4-Rra i 

~ mv f 

+ + , WWriq f Wt ii~ 

4+ + UT 'IT14.it i1'TT Af kT WiT- (tq) ger fo I~
 



WT
 

0!4-em -te On -- q 

(~) r~r'Irir(w jo wt)ri~~ wftmWr qi-O 

- --- - - - - - -- - -- -- ------- ~~ 0 

q m f~r 

mtrvgT9aT ra(;T t.k.9 (f~i 

(j10qT;T ~ i~ I- m 

(t r-rr -lt -m 



-+ + 

[= aT Ni tr A 

*±-i~ a awr~lt. vor wr -------- ~ ~r~ q~ 

ttTlq ka o T O . U 

WW~~vre1ji r-R; 0aT I9T 



q~ 

4ITlq q.4 w 
qi7Sf~rri. WMTMiuWrfM um~iqfqi 

- --.- - W

onT fqwr fq1w tf tbfjG qTTq j7 

- 01 .5 f 4fttR MW 

r--w~t (fi) 

(T ( 

aff gft!.itai 
(a)t.-5~r;-t iw - f%- 90 



* 

(q i~rNjrri fq~ I3itr4Tarr 

Trfnm 77i T~rr 

rifrwrk 

x ( 

~ f~ 

(tfq)~ 

Pii -Pt 0-0 

1-w 

+ ~ 

~ri 

~ 

orqfi 

~ ~ -- -----

xri~ (5tq) 

-Ii----------~ ~ y1~1 ~ 

4 (it. Zq T ) 

iI~ ~ ~ ~ ~ ~:r; ~ ~' wrj~~~ q)fi~i 



---- -- ---

9TIT Wi; 

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

(IT) ~Ir q[ti nh (0T~T4 : 000xo 

ED kT F-Wr IITO(T rniTr M o xiVrfr~f 

4. ' TrW-r 3'1 R*Wr ;ITi 00 it W~r . T~PIf i r 
+ rifr ai~r'--, KTq d ar' ~ 0 -1i 17(T~ 

+ + TIqff1IN 7flfqTR MU~ TfS ;4q- R Z5q~~q 

3' Mt. q iq~T' (q;q iN I5i~ ri kTs 



*-T4qT qraq iW 

3r9 7rTfT 61Ft 

(IT) qf - T __ __ __ __ __ 

(Z~O) 5 qT ; fq~ltrpwf-fq 

I(ii) rrzpriRt Ib~r tN :f VoooIq 

00) QiqrT rr 71' 4-u cuTT --- X~ r 4): --- 0 
Wo ,ooo-4Jooo 

00+ r~rrqTT qrfr iOrTr 

(+-qTV~ ZWOi.r)(grK4mj. W 



q 

or 

iwatnZIT 5T-Czr WriFem NfqqTff 

T 

q tq-rz o fi ftf zii t fiiTht Ift fq'w aiarfW 

Tff + (av(q rm, -iqrtTitf'r, aiT,44 fo fqv f-Tqi) 

im WZl 

flfi4V t 5iM qw I qTziT fri. ZIT) I 

.,,q) ff tr# 54 fcR 4,TTF Fffi f ;64 fEW fqR OM TRRt i3Tt 0 f . 

ww, il-f mr amzfts fwfw t urt 4 flo. fq.) Rft 

UfCNTt* dgftqff W14T -6wff kiftqTlwwf" qfk 

w,;:q qfift 5 mqr *4 r* f1AqTN Mi t U fdqTIIT A I + + 

(,T) urqu Tmi ;Tl Vm (uT*RT.'O) z o ETT ou (ITTfq 0) 'Tr 

T kfaff 5?tRi 

t4i q ;Iqq 0 



j qrf ( T.1-r 

a qtI~ ~Tz (Er TM 0004r* 

k~o) WT~Ti~C i~T) :(~T~q) 0.iTI~) 

4 a~l* 0.ri3T~ o*V0( 

qTIv~ Tr 01r. T T 14~() 4,q~ T 

+ + 4j9ff~N~ra fffrTr f q r qr1- igffrt qiq;q q 



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

+ ~~ ~ii~~~~ ~ ~~l4 ~ TF 

t.eM j +_______ ____ (i 

ff~ TTIZTf.rT Ia:qqt5;T~f 

http:TTIZTf.rT


-y:-1q--. 4
 

fi~f Frr4TINq fciqrP onoox() 

~~-7. ' ZITtiqTA)I 

c(am. 4E.IIJ 
+~~~0 Q4~~srq x 

00 ?I 



-- ------ - --

wr 

WT 

_ _

31= Efif 94iTWT 5 yftTW5Tf ?K34 UIfO'TTI Ult~ ;T I 

(IF fIfTq RTPH ;l #10 (M-T*r3 .)4 o arT oo, 'ir1 (M) Tr Z-fffr
 

fir.
 



(Ej ~ ~ qiTqA)q 

iTfs q-cAz4'7qi~ qfmzr uof 0 I'M 

i.1f~o 41T%qwtuT 0.o0()____ 

arT q% ;T4Rtr qT~r tWI o ()_____ 

v. TT rf)T 
S~qRqrf ffrMff 

iz)9Trr;T1 Tqi 
Tfq 

t1 
0f0o ~~w~ 



~3TIT 

~;qq 

(si) qiftriT( iT* *):, (Urr*)5417r~) t 94EZq iII 

+-w fifr frtNrTfo tk *fqrrrT rwf 

(0 UF qt-.TI M U.xT 4 okk : j 

f~LW 

t.q 



- - - - - -- -fl n - - l -- ------- - -- --

qftyri~ wf ki fT e 7 If r 

~* Tf*T 

fq=Tge w 

W. W~q W 0o 

li. 0.z ow 

(El) tmrri ra ( qr.U.) : (Trwq) x (rrr0): [ 
4



vW 

our 

( q) u~w-ri qTi rTl -e ( Q*T.'iT.4) 4o ~ oo(1 W 

?*~ qITTRT affwqe
 

(vfl~FT '{rt w iT:0o
 

+ 5. kqT 

At. 
tr. 



qT4FI
 

a~) ~rqwr~m-qj ;Tl -O w. qIT0. , o arT ko ( imiTt) 

(IT) 3rT( qrt 4rT, T. 

CE) qTTTT T el aT T x(T.V 

4 W-;fTTd irtET 0) 0, v? q~zwT ;irrmY 1 



-- -

qjT4l1w 

-g -rt -~ tf -q qt-T %f 

( 4) 9W1 r f7C Wgf~ A, 41-FIq f{rr-IT'qT io 

Z. T f4 -ff- 014Ta 

l( WTW:(IT) arTqlT q7 0.o? 

4) qrm TF '-Tr.T iTfW() xFMr.*rr. 

fir.
 



--

iqfaI YM ?rrfl"T
 

ir1fr"1 9TR (NTw q4~Ir ariwrM4 rr 

Fft~~ ?a a0F-- ~e 'Tw(rr 

: ogoEw tTrrr WO 5TR 

~~-a. ? -

I~ (~*r irq 

: ooqrfq. Iwrr 4~V.E 7r7 
qtT1 - -q .OV EfVI 

qTN ~ l9 



TRAIL SUSPENSIO'N BRIDGE PROJECT U N I T E D .S T A T E SAGENCY FOR INTERNATIONAL DEVELOPMENT 
SURVEY AND PRIORITY RANKING NEPAL 

Q AND DISTRICT BOUNDARIES I KATHMANDU 

4- m U U 

.I ...T t .
I!.. 
-- "' All 


