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D. PROJECT RECOMMENDATIONS 
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PART II A. PROJECT DESCRIPTION 

" ... Th~ gre~t~st constr~int to moderniziog ~nd commcrci~lizing th~ 
small~ tr~dition f~rming oper~tions in th~ rur~l hill r~gions of 
i~ep~l is the inacc~ssibility of mcrk~ts for both th~ purch~se of 
~ssenti~l ~gricul~ur~l inpu~s ~nd the selling of surplus production. 
Littl~ progress c~ be ~xpactad until motorabl~ ro~ds, improv~d 
trails ~nd br1dg~s, as well ~s other inexp~nsiv~ me~ns of tr~nsport 
e:m be ~d<.;l a.vaila.bl~ in thase ragions". 

"On~ 'oJf HMG1s III.:ljor d~velopmental goals is to intagr~te isol~t~d 
rur~l ~conornics ~nd peoples into th~ ~conomic ~nd political lif~ ~f 
th~ na.tion". 

Tha !lboV'a 9-uota.tions from the Food ~nd Nutrition Sector An~lysis of th~ 
1974 USAID/Ncpal D~v.=lopm~nt Assist~nc~ Progrwn (DAP) ·:tnd the fifth FiYd 
Yda.r Pl~n (1975-00) of the GON pr'Jvidd the context within which th~ Tr~il 
Suspl:msion Bridg.: Project (367-0119) was conc~ivc1d a.nd designed. 

Approximc.t-=ly four - fifths 'Jf N~p~l (1974 DAP) is mc.dd up of hilly; 
mount~inous tl:!rrain, which is c:,mplatdy isol~ted from 'Jthcr r.:gions of 
th~ n~tion during the thrc~ to four month monsoon s~a.son. At best, th~ 
60% ~f N.:.:pal' s p'oJpullltion which inha.bits th~se regions can dep~nd only 
on long, a.rduous and ~ng~rous treks to th~ n'-'lrest motor~ble road or mc.rket 
town ~d th~n only during th~ non-monsoon s~~son. 

As ..:mc :nc~ns of d.!v'Jting top n~tionc.l priority t~ t.h~ ~llcvi~ti::m of this 
cruci~l tr'lnsp~rtatL:m ~nd d;;:vdlopmdnt problem) q03- has t::st~b1ishdd the 
Suspension Bridg~ Divisi~n (SBD) of th~ Minist~J of Public Works ~nd 
Tr~nsport as w~ll ~s th~ Loc~l D~velopment Department (LDD) of thd Home 
~n~ P~nch~y~t Ministry. ThdSd governmdnt~l units are concern~d ~rith 
differdnt aspects of the task of constructing ~d ma.int~ining a n~tion
widd tr~nsportation and communication network. As the gOVeTnment's 
cc.p~bilitidG to dd~l with this qUdstion has improved~ an lncrda.sing lev~l 
of fin~ncial, III.:lteri~l ~d politic~l support has been ~de ~va.il~bl~ to 
thes.; vita.l gov . .:rnmdntal units. The GON has thus conclusiv.::ly dclmonstra.t~d 
OVdr a period of ye~rs .:l cont.inuing collllIlitment b a.lloca.tc n!.l.tionc..l 
rdSOW'C<i;!S and energy to the resolution of this b~sic dev~lopmantal problem 
of Nepal. USAID ~s part of :l progr:lIll of assistanCe and supp:Jrt f'~r the 
GON' s ~ff'Jrts to improve the qWllity of life ::if th~ "PoQr Majority" ,:,f :.ts 
pdople, has designed this project with the sp~cific goC!.l~f " ... Incr~a.sing 
th~ flow ::if goods ~nd servic~s to .:lnd from the rura.l :::.reas 'Jf Ndoal by 
improlnng th.= no.tion-widc bridge ~nd tr~il nctwor~nnd th~r~by oromoting 
b~la.ncd integr!lt~d no.tiQnnl d<:!vel::lpmen~jj. 

http:a.lloca.tc
http:a.vaila.bl
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At pr,:sl::nt, "t}-,c G01:' s ..!fforts to :l.ddNS s this problem o.Te being supported 
by two f:.>rl::ign donors. The Swistl g:>Vertlln.:!nt is providing technic~l 
~SSls~~n:1:: :l.nd limlt~d f~n~nci~l support through the Swiss Ass:>ci:l.ti:>n 
f:>r T",d.nic~l J.:;~in.:tr:.ct: (SATA). Wnile th~ Uni t~d St:l.ti:.lS is pr::>viding 
Pco.::~ C:>rps V::>lun·.:.-::~rs t~ work \ori th gove::rnmcnto.l personnel :l.t the l::>c:::..l 
l~\~l ~n bridf~ d~~ign :::..nd c::>nstructi::>n. 

Du-: h:mc\'cr, t:.> Nepo.l' s RLDC sto.tus a.nd the c:.mcomita.nt dema.nd ::>n v~ry 
hoi ted d..:vd::>pr:;;;nt l'cS::lUrCeS the GON ha.s found incre:l.sing difficulty 
in p:-::>vldin£ tht: budg;;:t:::..ry support essentio.l to meet o.n c.lmost unlimited 
dc~nQ f:-::>~ b~th thl! rurc.l p::>pulo.tion o.nd the n:l.ti::>no.l plo.nners. As 0. 

r~sult th~ CON ho.s o.s yct been uno.ble to fully dev~lop the mc.na.gemant 
:'.:chniquc~ necesso.ry t:> initintc :l sta.nda.rd ::>per:l.tiona.l proc-adurc f::>r 
dth~r bride.: sit..! surv..:y a.nd selclctJ..:>n or f::>r the csta.blishLlent of a. 
c:lI:Ipreh-.:nsi Ve bridge mc.intcno.ncc progro.m. Nor ha.s tht! GON been a.ble to 
de-\r:>tc e:dcquo.tc D..ttcnti::>n to the requiretlents ::>f the diverse: n.;!twork ::>! 
tr~.ils which :::..re ~n integro.l pc.rt :>f a.ny n:l.ti!'\n-wi.ie trc.nsport:l.ti:>n c.nd 
cO::l!':nmic::.t:::.on system in NepD..l. 

Th~ pUrpOSe. th~re!~r~) of thJ..s USP~D pr~j~ct is to c::>nc~ntro.te ~n 

a.ssisting the: CON t::> upgra.dc the existing instituti::>n:l.l cc.p:l.city ::>f b::>th 
th 2 LDD o.nd the SBD in the eVE~luo.t ion :::..nd selection ::>f future bridge sitc!s > 

o.nd T.::> :-nt,:rblly supplement th;;: c::>nstruction , Do.inteno.nce o.nd plo.nning 
c~:oa.bih ticS ::>f th~s~ gOVert1l!lentc.l units. 

Bnckn:l"::>und, 

SinCe the inccpti::>n in 1953 ::>f 0. GON progro.m t::> c::>nstruct bridges 
throughout the na.ti::>n, the U.S. ho.s been the mo.jor foreign d::>n::>r concerned 
with this ~ff::>rt. To da.t~ USAID has provided ~ssist~nce thr::>ugh thr~c 
s_T:l.ra.te projects. Th~ lo.st ::>ne being c::>mpleted in 1975. This pr::>p::>s~d 
IT 1978 project is vieWed by.b::>th USAID a.nd the -GON o.s the nec~ssa.ry 
culmina.ti~n of ~ zucc~ssful bilc.tero.l pr::>gro.m ::>f ~ssist~ce in Nep~l. 

In 196h the GON. wlth the o.dvise ::>f USAlD, esto.blished the SED o.s the 
5::>Vernrn~nt:::..l unit cha.rge::d with the ~j::>r resp::>nsibility f::>r the overa.ll 
supervision o.nd c::>::>rdina.ti::>n ::>f the na.ti::>no.l bridg~ c::>nstructi::>n progro.m. 
SBD ~~s t::> c::>nstruct nod ~into.in bridges throughout the n~ti::>n) a.s well 
a.s i~rov~ the ~ppro~ch tra.ils within 1 kilomet~r :>f the bridg; site. 
SBD w~s :l.ls0 se::en o.s a. technica.l o.nd ~terio.l res::>urce f::>r ::>thcr g::>vernmento.l 
unHs inv::>lved in the d~velopment of ~ no.ti::>no.l tro.nsp::>rtc.ti::>n c.nd 
c::>mcunico.ti::>n system. 

SinCe its csto.blishment the SBD ha.s gra.du~lly gr::>wn in size and in ability 
t::> p~r!0rru successfully. The prop::>s=d budg~t for FY 1979 reflects ~ 
subst~nti~l increa.se in'th~ nurm~r ~d type of government pers::>nnel 
o.ssign~d t::> the diVision a.s Well as the Rupees all::>c~ted by the GON f::>r 
the t::>to.l constructi::>n pr::>gram. 

http:increa.se
http:overa.ll
http:nec~ssa.ry
http:s_T:l.ra.te
http:upgra.dc
http:c::>nc~ntro.te
http:cO::l!':nmic::.t:::.on
http:n:l.ti!'\n-wi.ie
http:e:dcquo.tc
http:sta.nda.rd
http:necesso.ry
http:St:l.ti:.lS
http:J.:;~in.:tr:.ct
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While SBD h~s gradUAlly bdCQmc thd n~tiQn~l fQc~l PQint fQr thd cQnstructiQn 
Qf lar~e sc~l~ regi~n~l suspensiQn bridgds, the t~sk Qf CQQrdin~ting the 
c:>nstructiQn :If th~ innum~r~bl~ lQc~l SI:lO.ll sc~ltl b't'idg~s raquirdd in 
Nepal h~s bddn d~leg~t~d tQ LDD. By WQrking clQscly with lQc~l ~nd 
district p~chny~ts the LDD c~ncentr~tds uPQn th~ cQnstructiQn Qf small 
sc~lc prJjdcts utilizing l~c~l p~rticip~tiQn whenev~r PQssible. NQr~lly 
such bridg.::s will nQt exceed 70 lllet13r in length (.~lthQugh thdrd a.re 
exc~ptiQns) C".nd will bd CQmpll:!ted in Qne CQnstructiQn s~:J.SQn. ShQuld. th~ 
10D determin~ that thcl prQject propost!d by thcl district loc~l panch~yat 
requirAs a bridge btly~nd it's technical cap~bility) the SBD is br:>ught in 
fQr tdchnic~l and rnat~ri~l SUPPQrt. Onc~ a surVey Qf the sitt! is cQmplet~d 
SBD will eithdr prQvidd its p~rsQnndl tQ cQnstruct th~ bridg~ Qr it will 
~llQc~te S~r.lc limit\:!d mt~ri~l SUPPQrt b LDD. In this !IlIl.tlIler Gorr h~s 
prQvidcld fQr thd ~ssenti~l cldments of a n~ti~n-widd c~nstructiQn prQgr~. 

At pr~scnt b~th Qf these governm~ntal units ~re r~ceiving ~ssist~nccs frQn 
fQreign uQnQrs. SnD has ~ number Qf highly skilldd Swiss engin~drs 
working in K~thm~ndu in thl:! divisiQn's -lesign and cngine~ring units. ThdSe 
technici~ns a.re assisting SBD tQ stcn~rdize their bridg~ designs and tQ 
imprQve thd tIi visi:ms prQcurt!mcnt) fabricati:::n, CQnstruction a.nd maintdnanCe 
QP~r~tiQns. In a.dditiQn SATA is prQviding lioitcld fin~ncial a.ssistancd for 
thd purc.l.lase Qf cdrt£l.l.'l bridge building I:l!lterials ·'lnd instI'U!:1dnts. The LDD 
for thu l:J.st f~w y~ars h~s be~n utilizing U. S. Pc:J.Cd CQrps tQ wQrk ~n the 
cQnst!~ctiQn site with lQc~l peQple. The VQluntetlrs are nQrmally recent 
univ~rsity gr~du~t~s ~bltl tQ supply the limited technical knQwlddge rcquirtld 
fQr such lQc:J.l sr.l:J.ll-sc~ltl und~r-t~ings. Thtl PCVs haVe alsQ prQven to be 
invaluable aids in Qrganizicg.thd ~ssential lQc:J.l participatiQn for such 
projdcts. 

Th~ $ 3 milliQn USAID grant envisiQndd in thcl projdCt is ddsigned to 
provide vit~l fin:J.ncial ~nd limited technic~l ~ssist~c~ tQ en QngQing 
GON prQgr~. By cQnc~ntrating attention Qn D. number Qf specific prQblems 
(Sce Administr~tive Fc~sibility), the prQject will subst~ntially imprQv~ th~ 
GON's institutiQn:J.l cap~city tQ selclct bridge sit~s. ~nd then cQnstruct and 
mint.:lin th.::sc: bri'lges. The prQject will ~lso begin to study !lnd apply a 
classific:l.tiQn syst..:m for th~ n~ti~nnl tr~il nctwork~ which sarVdS a.s the 
only tr~sp~rtatiQn and cQmmunicatiQn linkfQr th~ majQrity Qf Nap~l's 
PQPu~tiQn which lives bdyond ~ny ~ctu-~l Qr prQPQscld network Qf motor~bld 
ro~ds. By initia.ting such a study USAID plans tQ prQ1uce some pragmAtic 
r~cQmm~ndD.tiQns which will assist thd GON to improv~ end dev~lop thc 
n~ti:Jnc.l 'tr~il n<.!twork in thd future. 

Th<.! 	 mnjQr Qut puts ~nvisiQneu fQr thc proj~ct include: 

1. 	 Dwv~lQpmcnt Qf an QparatiQnal systalll Qf Sitd survey and s~lcctiQn 
fQr futur~ bridga cQnstructiQn, based Qn Qbj~ctive cngin~~ring~ 
~dministr~tivcl, SQci~l a.nd dCQnomic crit~ria. 

http:SI:lO.ll
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2. 	 An incr~,=-sd inv.;ntory of bridglo! pc.rts to b~ utilized by SED/LDD in 

c·.:mst.ructing :!on lncr~o.scd nur.lb~r of bridgl.!s resulting from th.: us~ 


of th~ op~r~tion~l site surVey system, 


3. 	 D.;v~lopm~nt of ~ n:!otiono.l tro.il n~twork m~p o.nd clo.ssifico.tion 

system, ~n.l 


~ . 	 D~v~loprn~nt of o.n opoJra.tiono.l system ;Jf bri i'~.:· u..int~n~ncd a:n 1 tr~il 

impr~v~m~nt, including tro.ining of loco.l techn1ci~ns, in both SBD 

cnl LDD. 


Durin:; t!'"!C p:-~ject d~sign proc~ss, ~>:t.;nsive consulto.tions W';r.:! h.;lJ. betw'::en 
c..ll p:!orties involvd in th~ project (GON lI..inistries, SATA o.nd Pt::o.ce Corp) 
inor:l~r t::> :let<!rr:li.n~ the m::>st o.pproprio.t.; m~thod of providing c USAID input 
int::> th~ ongoing progro.m::>f brijgc construction .. The Fixed Amount 
R~imburs~ment (FAR) system Wo.s chosen :!os the b.;st m~thod du~ to the fo.ct 
th~t it is the cost o.pproprio.t~ meth::>d t::> fino.ncia.lly supporting the typ~ of 
instituti::>n::.l building envisioned by the project dclsigners. Approxi~tl:ly 

't..-,-thirrls of the toto.l projact c::>stz ($2,665 Million) will b-= o.llocCl.ted to 
the rcimburs~~er.t of ~J's bridg~ construction costs. Under FAR the GON, 
in colbbor~tion with SATA o.nJ. USAID, will survey =mJ s~l~ct the brid6~c sit~s 
o.ccorJing to previously o.grl:';u upon ~ngincering> a.dministro.tiv~ o.nd socio
economic criterb. SED will then procure, fo.brico.te :md tronsport th~ 
-=ss~ntio.l bridg..:: pa.rts o.nd th~n construct. the bridges. USAID will then 
inspect the c~~l~ted bridg~ o.nd rcimbur~e the GON cccorling to pre
esta.blish..::~ o.nd ~grea:l upon ..::stim~tes of the cost. By utilizing FAR in this 
~nner USAID will insur.:: tho.t obj-=ctive ~ngineer1ng, cdministra.t1v~ o.nd socio
econo~c surv~y criteria. nre the ba.sis of the sel~ction of the bridge 
sites. 

Inor:l~r to provid~d licit.;l fina.ncio.l support to the LDD progr~ of bridge 
construction~ ~?proy.i~t~ly 10% ($250 thouso.nd) of th~ monies o.lloco.ted to 
SED und~r th~ FAR syst~m, ho.ve be.;n eo.rmnrked for use by LDD. USAID, 'in 
conjunction with the ~fforts ::>f SATA o.nJ. PC, will fin::.nce under the FAR 
syst~m the costs for Mini-tool Kits for loco.l mo.intenance technicio.ns, o.nl 
st.;el c~bl~s. Th.;se will b.; utiliZed in·tb.; construction ~d ma.int~no.nc~ of 
loco.l sma.ll-sco.l.= bridges o.s po.rt of the LDD progro.m. LDD bridges ::.n=1. sites 
will b.; ~xpect~j to mei!t a. modified stondard of the SBD/SATA crit~rio. for 
sit.; Selection nnd bridge d~s1gn o.nd construction, prior to their being 
ncc.;pteu for FAR reimbursem~nt. Thd results of this portion of the project 
~nil be c~refully monitor.;u o.nd thoroughly eva.luo.ted in terms of on increo.sed 
futur~ USAID involv~ent in th~ operation of the LDD. 

Another p::>rtion of th~ tot~ project costs ($250 thous~nd) will b~ devotc~ 
to the initio.tion of the no.tion-wid~ clo.ssifico.tion a.nd survey of the Tr~il 
Network Syst~m. It is exp~ct.;d th::.t c contro.ct for the initio.l survey idll 
be Lignu.i ~lith 0. non-governm~nta.l consultnnt ond the resulting recommcnu.ations 
will provide 0. firm direction for further C'..Ctivities in this area.. 

http:contro.ct
http:ma.int~no.nc
http:technicio.ns
http:thouso.nd
http:fo.brico.te
http:Pt::o.ce
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Th~ pr~ject will ~lso financ=($lO thousand) the costs ~f ~ stuJy af thd 
tro.Jt!m.."'.ll which ho.v.-.: be..:n di~pla.c~.J., 0.3 0. Nsult 'Jf the construction of 
bri(lg~s in th~ Po.st. (Se~ Socio.l SounJncss An~sis o.nd EAST r~port). 
The.: stuJy is bdng pL:mn~J. so ~s to r{~sult in rl!comm~ndations, which co.n 
b~ utiliz~l by th~ GON to dt:l'felop the mcans of l.::::.ling with this probl~m on 
0. nation~l leVel. i. <!. tro.ining programs in cottc.gi::! industri~s =tc. 

Thl.! r~m.c.ining r:ortion of th~ pr~ject costs ($75 thousand) have bd, .. 
do.rmc.rk~d for th~ c~sts of 0. c~ntinuing progro.m ~f bridga site insp~cti~ns 
o.nu pr~j~ct evaluati~ns. Th= inspdctions will be =ssentio.l to the successful 
USt:l of th~ FAR systam, whila th~ continuing process of ~vo.luation c.n~ r~vision 
is ~n intdgro.l cldment of the iqpldm~nto.tion of th~ pr~jdct. USAID has 
th~rt:lby provid=d r~om for not only th~ find tuning such an institution~lly 
orientcJ projt:lct rcquir~s, but has ~lso provided for the qualitative anu 
qu~ntitc.tivc meo.sur~ments .;sscntio.l for any subs~qu~nt progr::un of brilge 
construction which USAID may wish to considcr. 

http:cottc.gi
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PART m - PROJECT ANALYSIS: 

A. TECHNICAL ANALYSIS 

1. History of SED 

The SED was established in 1964 to coordinate, design, and im~lement 

the trail bridge construction program of the GON. The division is 

responsible for developing £In "in house" construction capability to carry 

out the construction of those bridges which 'lCre designed, approved and 

designated for completion in each fiscal year. Results have been mixed. 

The ai'vision required assistance in the technical and manngement aspects 

of the program. This need hns been partially addressed by SA~ in the form 

of technicians who have been assigned to the SED, since 1972 under a Swiss 

program of foreign ns:istance. 


SATA recognized the need for change within the SED, assisted in 
implementing changes li1 the procedures where such changes were agreed to 
by the SBD. One example of such improvements is the pre?aration and 
publication of 0. set of stand.ard bridge drawings for the vnr:ious size 
spans which are encountered in the SBD programs. An updated revision of 
theSe dr~wings is now being completed which incorporates improvements 
3enerat€d by field use of the original data. ',These drawings have simplified 
the deSign v~rk required to fit a bridge to a specific site. Standard 
bridge element quantity lists are included with each standard plnn, thereby 
greatly facilitate the cost estironting procedures. These ~ta greatly 
reduced the time and cost of deSigning a bridge for a specific site. 

SATA by standordizing Inruly of the required elements of bridge hardware 
cnd cables has mnde it possible for SED to stoC'k ronny bridge parts, conse
quentlY construction can often be implemented soon after a final bridge 
deSigns is completed. The procurement of stock items has not been 
altoge·~her successful as is noted later in this sectbn of the Project Paper. 

2. Sequence of Bridge Construction 

Site surveys requires experienced profess~.onals to accurately evaluate 
soil conditions, river course stability, choice of anchorage best suited 
to each Site, and design span lengths. Also there may be several locations 
which must be studied to determine ~hich site best meets cost, engineering, 
and socio-economic criteria. 

Anothe!' example of S.Q..TA' s work, aimed at improving the SED operation, 
i2!! the development of Cl manual of "Guidelines for Site Survey Teams." A 
draft of the manual is included as an Annex to the Project Paper. The 
initial manual, which will be utilized in training SED site survey teams 
for'the coming construction season, will include the socio-economic 
criteria developed in the Project Paper. (see Social Soundness Analysis 
and Econonic Analysis Section of Project Paper.) Thus the in1.tiDl site 
surveys will take into account engineering, administrative; and socio-economic 
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criteria. The resulting data will be utilized by SBD to prioritize the 
list of bridges to be constructed in :mY'?,;i"ren year. The use 'Jf this 
data Will :llso playa 'rital r'Jle in the USAID deciSion to r<:!imbul'se the 
costs 'Jf .':my oorticul:lr ~ridge under FAR. The pr":),iect has scheduled a 
joint evaluation 'Jf th~ initial :lpplic~tion 'Jf these criteria, in 'Jrder 
to insure th:lt necessary revisions and :ldaptati'Jns can be incorporated 
into the m:lnual pri'Jr to the initi:ltion of a sec'Jnd stage 'Jf site survey: 

-The socio-ec'Jn'Jmic criteria to be utilized have been derived from 
the research done by EAST Consulting Engineers, Ge~~ Consult, SATA , 
as well as the'Jry ~nd pr:lctical experience. A ~re detailed expl:lnation 
~f the criteri:l can be found in the aC'Jn'Jmic AnalYSis and S'Jci:ll Sound
ness secti'Jns of the Pr'Jject Paper. 

Once the necessary site survey data is delivered to the SBD Kathcanc 
office the design section will d'J the full bridge design including the 
c:mstructi:>n dr:l.wings. They will :lls'J prep:lre the C'Jst estimate for 
bridge ~~torials to be supplied, the C'Jst estimated for delivery 'Jf 
pr'Jject nnterinls to site, the lcb~r costs estimates, and l'Jc:ll materials 
C'Jst estir.m.tes. In short an itemized esti::!lllted cost breakd'Jwn and 
ca.terials list" 

Once the onterials list is available, the SBD will issue all standar 
items from their wareh'Juse stocks, and 'Jrder the materials t'J be delivere 
t'J the briuge site. Speci:ll items will be contracted f'Jr with a l'Jc:ll 
f:lbricator and delivered to site when fabricated. 

An experienced bridge erecti'Jn crew 'Jf SBD empl'Jyes is then sent 
t'J the site. Such:l crew norc:llly consists 'Jf an engineer, a work 
f'JreIllll.Il ~nd an acc'Juntant. A constructi'Jn contract is then Signed with 
n firm or individual for the provisi'Jn of labor, both skilled and 
unskilled. As a result 'Jf the Pl:lnning C'Jrnmissi'Jn's latest directive 
the SBD is n~w required t'J sign a larger percentage 'Jf such construc
ti'Jn c":)ntracts with loc:ll firms 'Jr individuals. Thus insuring that a 
greater share of the expenditure f'Jr the bridges are channeled to the 
l'Jcal people of the area. Once construction has been completed an 
inspection by SBD/GATA/USAID will be heJ.d and up'Jn certificati'Jn of 
results p~ents under FAR can be instituted. 

Since 1972 the SBD has made rather remarkable pr'Jgress in producing 
stand:lrd plans and i~p'lem~nting the bridge constructi'Jn program. As 
~vidence 'Jf this improvement, l list 'Jf the bridges completed since 
19'i7 is given shown below: 

http:f'JreIllll.Il
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TABLE 1 

Period 

19::;7 to 1962 7 

1%2 b 19r:;5 6 

1965 to 1970 12 

1970 t:> 11)7 5 17 

FY 1'177 13 

First h~lf FY 197,g 8 

-)!- Source EAST Consulting Engineers Interim Report. See EAST 
C~nsulting Engineers Final Report Vol.l p. 38 for table of 
USAID Finnnced Bridges. (total 23 by 197~). 

Inforoation on SBD budget figures is ovnilable in Table 3 of the 
Fino.ncia1 Analysis Sectbn of the Project Paper. The budgct shows the 
increaseo e~phasis being given to the trail bridge progrruo by the GON. 
The success ~f the SBD, and the rec:>gnition of the high priority :>f the 
bridge ?r:>;Tao in the devclopment planning :>f Nepal is reflected in ~y 
ways, but n:>ne os iJral'lO.tic os the budget expenditures sh:>'Wll in the 
Finonciol Anolysis Section of the Project ~per. 

3. Procureoent Pr:>ble~ 

SAT,A, in :>rder to get the constructior~ progro.t:l mving, in 1977 
financea Q large :>rder of bosic steel stocks for construction. These 
stocks of steel and cable were fabricated int:> bridge ports by local 
business~s c:>ntrocted with to ~ufacture ports for warehouse stock, 
(stand~rd·parts). or speciol ite~ for a specific bridges. This proce
-.'lure w:>rkecJ quite well even though there wns D. portion of mterinls lost 
in warehousing and fabrication. The quality of the steel wns c:>ntr:>lled 
b:{ bulk ordering. As a result of this procedure PQI"ts were available 
in the GON wQI"ehouse, :>r could be quickly fabricated for any po.rticular 
structure. 

The SED is n~w purchaSing bridge parts for which the fabricator 
su~plies the steel, or at other times BBD orders stock steel through 
GON procureoent ~rocedures. In either case the quality of the steel is 
1ifficult to control) and the reeultQrlt bridge ele!:1ents QI"e generally 
inferi~r. In addition thc l~crs of approval authority during procure
nent have Slowed the procureoent process to on unacceptable degree, and 
have increased the cost of ~ufoctured products to an olnrcing level. 
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S::;,ne r:eth:Jc "Jf' effective pr:Jcureaent nust be devel::;,ped early in the life 
:Jf the rr:Jject ·,.,hich Will ceet quality, tice, and c::;,st requirec.ents,. 

ThiJ questi::;,n :Jf nr:Jcureoent hQs n:Jt QS yet been fully res~lved but 
~ nucber Jf r~ssible s:Jlutions hnve been ~r:JDosed. As an initinl method 
:Jf denling ~nth this issue, the Project Pnper is proposing that the 
;·rocurer:el1t "Jf ra.w !:1tlterbls (Le. structura.l steel, susnens:!.::;,n cables 
and cecent) "Ilrchased frol:1 internatbnal s:Jurces, reI'!ltlin With GBD. 
Assistance ~th international tendering pr:Jcedures is presently received 
fr:Jm SATA technical advisors wh:J nlso assure tha.t ~Irocurement delay::! d::;, 
n::;,t st~p bridge construction. A requirement f:Jr fi~subm1tting tenders 
:In bulk steel :md cnble is n mill certificnte attesting that the steel 
and c.:lble ooet s"ecifico.tions. Material !'1urchnsed ~rith these ·'roce·i.ures 
is rut into SATA controlled warehouses where quantities are br:Jken d:Jwn 
f::;,r inriividlUll f~briclltors under contract by SBD. . After fabricnt i, n the 
pnrts are sent t::'l bri'lge construction, sites. r-fainta1n1ng this systec 
using SATA technicinns, in c:Jnjuncti:Jn with :In-the-j:Jb training :Jf SBD 
rers:Jnnel, will .:lssure thnt quality steel is being used in bridges 
r::!i.r:lbursed by USAID's FAR. Thus the project w:Julrl continue t:J "'Mvide 
~ cntalyst for im~)Mving the instituti:Jnnl capability ::;,f GON, while 
ca.intnining quality contr:Jl. 

Should such .:l ~'r:Jcedure :~rove una.cceptnble an nlternative oethod 
would require that nll l!lD.terials be l?r:Jcured by AUJ/W from 93'i countries 
under AID/W pMcedures and meeting specific~ti:Jns W:Jrked :Jut between SBD, 
SATA and USAID. Such 0. InF;!·thod cight well increase certnin c:Jsts, result 
in fewer bridges, ca.use long delays and r.l::)st certllinly will insure "':hnt 
minicUl:l standards are met. Although beneficial in r:mny wIlY'S, such 0. 

I!lethod ::;,f i?r~curement w1ll not necessa.rily upgra.de the GON' s cn~.Ja.city to 
construct bridges ~ver the long term and will place n 3re~t strain ::;,n 
USAID in te~ of pers"Jnnel etc. 

Theref::;,re, the Project fInDer proposes that the initial phase :Jf 
procurecent be d:Jne f:Jllowing the first approach recommended above and 
that an eYnlunti:m of this cethod r]ete~ne, early :In, if revisbns nre 
r~quired. If such revisi~ns nre required, USAID will sea~ an nppr:Jpriate 
waiver in 93S countries. 

4. Project Tnrgets: 

One :Jf the obj~ctives of this ~roject is t~ systecatize the ~eth::;,d 
:Jf selecting bridges to be constructed, so ns to maximize the s:Jcio
ec:,mooic c:msidera.tions, and to r.rl.ninize "olitical pressures in sett ing 
constructi~n l'rograc vri:Jrities. To this end selection criterin a.re 
now inc~rrora.ted tnt::;, the pr::;,ject so as t::;, assure that engineering nnd 
s::;,c1:J-econ:J!:lic conditions nre fully nddressed ~rior to estnblishing 
which bri(lgc3 will be funded under FAR. Theref:Jre the exact tn.rgets, 
(mmber of hri:1ges to be c::;,nstructed, or t::;,tal ~eters of co~pleted 
structure), will be estnblished only nfter the SBD has ~roD:Jsed bridges 

http:cn~.Ja.ci
http:upgra.de
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vhich neet the selecti~n criteria, and USAID has given a~pr~va1 t~ their 
sela.:t1~n. The FAR systco "''ill insure that USAID funds are used ~nly 
!~r th~sc briugcs vhich ~e ~f the ;~ghest s~ci~-ec~n~~c pri~rity. 
Scttin~ uefinitive targets in teres ~f nucber ~f bridges t~ be c~nstructed 
inhibits the Pr~ject's ohility t~ rr~I:l:)te the basic ~bjective ~f establi 
shing Q r:lti:lnal selectbn pr~ced.ure and il:nr~ving the instituti:mcl 
c:lpocity ~f the GON. 

C;. LDD Bri:lge ~~n:;tructbn: 

/is nort ~f the :lVeroll pr~ject 10% ~f the t~tal pr~ject c~st is 

being set aside t~ pr~cure bridge coble!haruwore and Nini-T~~l kits t~ 

sup~")~rt the LDD )'r:>grCI:l :>f l~col bridge c:>nstructinn. These funds will 

be ch:mnelcd thr~ugh the SED, wh::> in turn su;:'\~ly tecbnico1 SU;)P~rt t~ 


the LDD. Here o.goin individucl bridge c:>sts will be reimbursed under 

the FAR SYStclO. C:>st .sticcted and designs w:>uld be pr~duced by PCVs 

"'~rking with LDD pers:>nnel ~d agreeoents "'~ll be re~ched in te~ :>f 

technical fcosibility in c~nsultatbn with SATA and SBD engineers. 

WA.ID ""ill then o"pr::>ve the estimtes f::>r FAR and reimbursement c:>uld 

be I:L:lde u::~n cor:jJleti:m and inspectbn ~f the C~mlJleted bridges. 


This phose ~f the pr::>ject is being designed o.s a first li.%!lited 
eff::>rt t:> supp:>rt the LDD. It is expected that c.fter a th:>r::>ugh 
evoluotbn :>f the initial perf::>rmonce, additi:mcl supp~rt mtl.Y be 
c~nsidered. Should an cyaluati~n deterz:dne that such a pr::>cedure ~f 
su;;>p::>rt for LDD is n~t feasible tbe eo.rmarkecJ I:l:)nies w~uld rever t~ 
SED f::>r use in financing adUiti::>nal SBD bridges. 

The LDD has been assigned resp:>nsibility f~r c~nstructing the rela
tively sh~rt sp~ l::>co.l Trail Bridges thr::>ugh::>ut Nepal. This pr::>gram 
drows heovily ~n l:>co.lly ~nllted supp::>rt end participati::>n. DeSigns nre 
prepared, whereever: '.1~ssible, t::> inc~rp:>rate l~cal c~nstructi:>n meth:>d.s 
in ~r1er t~ more fully utilize such l:>col skills and capabilities. 

"The LDD has on their staff 12 PCV's wb::> are active in identifying 
appr~priQ.te projects, and mobilizing l:>ccl support f::>r them. These PCV's 
are able t~ pr~vide the essential tecbniccl skills f:>r the pr~jects. 

The selection :>f o~propriate designs f:>r local bridges ore d~ne in 
c::>llaboro.ti:>n with SBD and SATA. The PCV's suuervise c:mstructi:>n in 
c~njuncti:>n with 0 district engineer. This nr:>gram ho.s proved very 
effective, and hos the p~tentio.l :>f becoming 0. mj~r element of any 
subsequent USAID nr:>gram :>f aBsistence in bridge c:>nstructi:>n. 

A SATA engineer, W':Jrking in c:>njuncti:>n with an Ex. PCV, is n:>w 
d.esigning 0. :nanuo.l including a set ':)f standarQ l:>co1 bridge designs. ~is 
%!IQIlllal will be utilized for sh:>rt SmID, l:>ccl cr:>ssings. This pr:>cedure 
sh~uld greatly f3cilitate the p.r~ject ~~lementnti:>n pr:>cess, and provide 
the :>pp::>rtunity t:l st:>ck standard bric1ge elements within c:>untry so as t:> 
~.~dite the c::>nvtructi:>n pr~cess. 

http:appr~priQ.te
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6. Trail Bridge Maintenance: 

Given the fact th~t the Jnly nointenance In bridges is nJW d~neJn 


en ecerGency basis, the entire structuring Jf the oaintenance system 

needs t: he re~rg~izeu fr~c gr~und zer~. There is ~ line item called 

Re:'air n.nd r1nintenance in the SBD bui;3et ~f a.l!pr~xirntely US $ 97,000, 

(20'{, ')f th~ t~ta.l ;uclget), h~ever this is used mainly f~r bLlilding 

naint~na.ncc and ~ther n~n-hriUge ~intenance 'lr~jects, end virtually n~ 


r,utine l)rL~~e r.ulintenance is Derf~r!lled. T::>o :Jften, the first news 

r~cei"et! 'lt the SnD ~f revair needs is an alert that a structure is in 

i:::c1nent need ~f repair inorder to rre1rent t~tal collapse. This crisis 

r.uul!l.,';encnt style is very eXDensive, and diverts SED constructi,n eff~rts 


to ecer3ency w~rk. thus reducing scheduled c::>nstruction ~rk. 


Thus an~ther elecent ~f the D~ject is t~ assist in the establish
went ::>f Q systen ~f ~reventative ~tenance, which w~uld include a 
c~er~nent ~f: training sem-skilled pers~nnel fr~c within the district 
panchaY·:lt where a SED bridge is bC::ltec1. Each train~e w~uld be suv~lied 
~r.lth a t~~l kit f~r caintaining the structure ~n a r~utine basis. Each 
::m.intenance Clan selected will be tr~nec1 t~ obserre potential briJge 
daca.ge si.:,"Ils, an:i will serve as the tri,'5ger of an early warning system 
t~ the SBD for specialized assistance. 

As a first step in setting up such a system, it is pr~p~sed that 
an indi'riduaJ. be selected fron each district level agency in charge of 
~ SBD bridge, fJr In-the-job training. He will be secJnded to a SED 
bri'~e c~nstructi~n crew, (i.e. a working cecber ~f that c~nstruction 
crew) until he had participo.ted in the c~nstructi~n ~f one maj~r trail 
bridge. WJrking as a eecher ::>f the construction crew, he 'w~uld bec~me 
faciliar rNith c~nstruction methods, and under the gui1ance ~f the 
construction superintendent he will be instructed ~n r~utine maintenance 
pr~cedures, as well as warning signs indicating the need for a oaj~r 
~·reventati're naintenance effJrt. After training, the individual 'Nill be 
issued a nnintenance tJ~l kit which he will take bo.ck to his local area, 
t~ be useu in ryerf~rning yearly bridGe naintenance rNithin the l~cal 
g~verncent's jurisdicati~nal .'lreo.. Previ~usly USAID funded bridges will 
he addressed in the first stages ~f the training program, h~wever this 
training systec sh~uld be started iccediately, and c~ntinued indefinitely 
to assure the c~ntinuo.ti~n ~f ~reventative ca1ntenance on all SBD 
hri.~es. District Panchayats, as a first stage of such a revised 
maintenance l?r~grac will be aSlt to subt:lit t~ the SED an annual invent~ry 
~f bri~es in their areo. including ~ brief check list n~ting the bridges' 
~Tcls~nt c~nditi~n. 

C~UDlc~l with this a. secti::>n ~f the SED will be established t~ r,r~Yi.le 
~'lerbdic site inspection services f~r each hridge every 4 years or at such 
frequency as is ,leececl apj)rJDriate. This insl;ection service TNill evaluate 
the effectiveness of the lJc::J.l maintenance technician, schedule peri~dic 
ret~airs such as rec~eckins, and evalu.:J.te the need f~r foundnti::>n :-rotection 
a.ujustm~nt, river traininG devices, ~r other structural adjust~nts 
requireu b ~'r':)l:lng the life of the structure. . 

http:evalu.:J.te
http:r,r~Yi.le
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The centr~ize~ SBD unit will als~ be resp~nsible f~r resv~ndins t~ 


cills f~r t~chnicol assistance tr1G~cred by thP local governmental groups, 

:md f~r ossistin3 in crids c~nstructi~n to pI-event collc,pse ~f a 

structure uue t~ fl~:>ds ~r ~ther unanticipateu emergencies. 


All tro1nins f:>r this section ~f the project will be performed under 

tbe llrectbn ~f SAT1\. US/J:D will fun.l the tool kits as port of the FII.R 

c~st ~f the bri~1~ construction on which the technicians ore trained. 


The sol=u-y "o.yment f::Jr minten:mce technicians while in tr:l1ning and 
ofterwar1 ~~ll be vorkeu out on a case by case basis by the local s~vern
ccnto.1 ~:~.3nnizctbn onu the SBD. Other orgonizati:mol ond finnncio.1 
dcto.ils n.:w hove t~ be foced as the systetl develops. Als~ 0 trail 
1cpr~veI:lent an~ nnintenancc systeI:I sh~uld be launched os s::J~n DS the bridge 
Mointenance functi~n is seci-~~erati~ns and the first results ~f the 
Noti:>no.1 Tr~l NetWJrk clossificnti~n study ore available. ~s in ~ther 
elcr.lent :>f the ;'r~ject, cn evclunti~n ho.s been schecJuled early in the 
life :>f this pr:>p:>sec1 pr:;.ject clel:lent, b orc1er to oll~w for essen tiel. 
reodjust~nt and revisi~n ~f the re~rganiznti~n of the mointenonce 
rr:JgrD.!l. 

7. Nnti:>nnl Trail Network Survey and Classificat1nn System: 

The pr::Jject includes 0 sub-activity which will pr~vidc Q bose ~p 
:>f the existing trunk trc.ils cncl satellite trails which t:lOlte up the 
cu-~ent Nati~nal Trail Syste~ ~f Nepal. 

Such 0. base cop ",O:Ul o..llow for the systemo.tic st~ring in a filing 
s~~tetl, by trail n~er, all inf:>r.ontion on trail conditi~n, briu~e 
l:>cn.ti~ns, their c~ndition and any needed trr:dl 1npr~ve!:1ents. It will 
o.1s~ pr~\~de 0 base mo~ for trail bridge plnnninS and 0 ~ans of 
prioritizing c~nstruction project thro~ut the nntion. 

With:>ut such D bose no rationcl system can be devel~ped for 
planning constructbn, pMject1ng chonges dictated by other infrastructure 
construction, or systematically setting pri~r1ties for c~nstructi~n ~r 
it1?MveIlents • 

The cop will be l"Mculgatec1 fr::Jtl recent aerial phot~gropby :>f Nepal. 
Currently use-' trails will be pbttea on nn ex1stingtopographic mop 
~f Nepol The t~pograph1c nmp, drawn to a scale of one inch to a t:11le, 
is c:msiderod accurate enou,'3h for trill class1f1cotion end study 1?1ll'T'~ses. 
The troll systen sUl.'\erimlj~sed ~n the bQSe mop, will be interperated t~ 
~r~ject a trunk systetl which appears t:> roost rationally serve the r~ 
area ~f Nepal. When the mp is prepared, it will be checked with the 
SBD, SATA anu PC in Kathcondu f~r l~cal inruts (Knthcondu ~nly). This 
peri~a ~f review will n~t ~ceed e colender weeks, Dosed ~n this review 
the Noti:>nal Trail System will be corrected, nnd the trunk satellite 
trail syste~ Will be nucbered using a flexible tronsp:>~ation system 
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L'lath:Je! c.lbwin.g fJr expnnsi:Jn Qne! futura c.djustcent. The I:1:lP and 
:l.CC:lI:1po.n:".-i.'l13 inf:Jrtl:ltbn will be utilized in c:Jnjunctbu with maps :Jf the 
exist1n.]:lnd ~)lc.nnec1 rail r.,ad, ~ir, Cll'l r:lpewc..y infr::1structure systec, 
in :Jrder tJ r·r:lvide useful planning lata t:l iPverncental institutbns 
:!ond. FarSJnn~l inV':)l ved in NCDal's c1evel:Jpcent effJrts. 

The services :Jf an en(Sineering :3e::>bgist are required t:J :;>r:lperly 
evaluo.ta the ~aJtechnical hazards Jf any candidate bridge sites. He 
c:Julu .~voluo.te evidence :Jf D:ltential Slides, stability :Jf r:lck masses 
at IJI1ch:lrc-;c '":lints, 1::':lssibUity Jf river under cutting :Jf ~ridgc 
fJun1at1:Jns, channel a~gre~o.ti:Jn due t::) slides abJve :Jr bel:Jw the river 
crJssin3, ,'lnd ch:Jice :Jf exact l:Jcatbn based :In the di:'ferences in 
f:Jundatbn hozcds Qn-J C:lsts at alternative crJssing sites. SATA will 
bc finllllcin,z thc c::)sts :Jf such 0. specialist W':lrking with SED, in :Jrder 
tJ dcvel')~):lppr:Jprio.te GON prJcedures as well as train the necessary 
SED pers:Jnnel t:J Jt>ero.te in such 0. co.f)acity. Sh:JulJ. SATA bc unablE'" t::) 
pr:l,ri·le such financial SUltD:Jrt USAID sh:Jul·l 1)e a.ble t:J assist by 
utilizing the IQC ceth:Jd. 

http:Jt>ero.te
http:dcvel')~):lppr:Jprio.te
http:evaluo.ta
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B. ENVIRONMENTAL ANALYSIS 

Envir~ncent~l jegrnJ~tion in the hills ~f Nep~l is ~ sever~ problem. ~ver 
popul~tion is continuing t~ incr~~s~ th~ int~nsity of l~nd us~ ~1ell b~y~nl 
ec~l:lgicc.lly s:Jun1 limits. D~foNst~tio!l, Jvergr:l.zing) o.nd farI:1ing on 
IIl!:.rgin~l l~~ls in r\!sulting 1n c~nsi'l~r~bl~ soil ~rsoion on the st~ep 
m:Junt:l.ln sbp~n. This ~rosion c~ntributcs to low~ a.griculturo.l yi~lJ.s 
which ~r~ furth~r lrlcr~c.Sel by th~ growing necdssity of using ani~l manure 
for fu..:l. 

In r..:l:.ti.m to .m ~nrironm~nto.l probl<.!m of this mo.gm.tuie, th.:: smll 
n~g~tivl! envir~nmento.l imp~cts which could. pot~ntio.lly occur o.s ~ r~sult :Jf 
this ~r:Jj~ct b~C:Jmd lnsign~ficant. Of significance) however, is th~ f~ct 
tho.t this proj~ct could ~lay o.n i~orto.nt positiv~ r~le in f~cilit~ting 
n:l.ti~n-wil~ efforts t~ conSerVe th~ environm~nt ~nj chcck its wil~spre:l.J 
l~g~o.lo.ti~n. R~c~nt n~tional o.nJ int~rn~tionnl ~war~ness of environmento.l 
J~src.Jo.t:on in N~c.l is curr~ntly being tro.nslo.t~i int~ sever~l larg~ 
conservc.tbn l-'rojects (such o.s USAID's Resource Consdrvo.tion o.n1 utilizc.ti:m 
Pr:Jjcct) whose eff~ctiveness will be ~nno.nccl by th~ o.vo.ilo.bility of better 
tro.nsportc.tbn f:l.cilitics in th~ Nepo.lesc hllls 

Th~ princil-·lc n<::go.ti V~ envi~nmentc.l impc.ct iu.l.mtifi~J by Eo.st Consulto.nts 
Engin~~rs, c.s being jlrectly c.ttribut~blc ~o the construction :Jf susp~nsion 
brilg~s, is th~ incr~:l.sdd fuelw:JoJ o.nJ foller collection which cOon take 
plo.ce c.cross 0. riv~r in arco.s which Wdre prdviouslY'~re ino.cc~ssible. (S~c 
f.nnex Im:?Ooct Il..!ntifico.tion o.nj Evc.luo.tion Form (lIEF) D. 3) Conceivo.bly this 
soul,] result in soml! reduction of ~ riv.~rbo.nk' s n~tur~l j~fenscs (Sc~ Ann~ 
lIEF A. 2) o.s wcll o.s som~ OojjitionOol l~~~ cl~o.ring Oocross the riv~r (See 
Ann~x lIEF A 1. c), ~lth:Jugh this latter ~o.ct is unlikely giv~n GON 
r~strictions on n~w lanl clearing ~s w~ll ~s the insignlfic:l.nt ~unt :Jf lo.nl 
c.vOoilc.bl.:! f:Jr this purp:JSe o.nywht:?re in the hills of Nep:l.l. 

In fc.ct. it is Joubtful Whether this increOos~d usc of for\!st proJ.\..cts ~cross 
ri \'~rs from some bri.lge sitas .loes o.nything more tlmn cU.t~r the :pl~ce theSe 
'P~lucts c.l't: coll·~ctel. ThOot is, th~ totOol OlJl:)unt of defordstOotion clo~s not 
incr~~s~ throu3h tne construction of 0. bridge; it m~rely shifts from the l~ss 
convclnient,n~~r side of the riv~r to the oth~r sid~. This altcraJ nOoturo.l 
r~sourc~s USc coull thus s~rve th~ b~n~ficial purpose of l~asening tha 
l'r~ssur~ on forestry pr:>·lucts in o.rdQ.S where they :l:I'e 'I!lOr~ intcnsiv~ly use.l 
nnl thus r~~uc~ th~ r~tc of enviornmental J~grOodntion ~n ~r~ cnio.nger~l 
~~o.s. It is th~rdf:Jre not clear c.s to whether this Ooltarc.l n:l.turo.l 
rcsourc~s USe is~ in b:l.lo.nc~~ ~re nego.tivc or pOBitiv~. It is cl~~) 
how~vcr. tho.t eVen if there is ~ Oct incrt:?~s~ in Jcfor=stOotion-o.n~ 00 

slight lccr~usc in the no.tur:l.l defcns~s of the riv~r, the tot:l.l ~unt of 
such o.n incrt:?Oose or dccrao.s~ is r~l:l.tivcly ~nLBculc o.nj is much more tho.n 
offSet by the brijg~'s pot~ntiOol future role in promoting the sprc~d of 
conscrvo.tion Q.Ctivlt~~S sponsorel by gov~rnmcnt projects. (Se~ Annex lIEF. I). 

http:b:l.lo.nc
http:c.vOoilc.bl
http:insignlfic:l.nt
http:v.~rbo.nk
http:n<::go.ti
http:i~orto.nt
http:r..:l:.ti
http:m:Junt:l.ln
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As is liscuss~-l in the 3l:cti:ms :)n social ~nu eC:)n:)mic c.spucts :.yf th.J 
pr:)jact, it is anticipc.t~l thc.t th~ c:)nstructi:)n :)f briJg~s in high 
pri:Jrity l:Jc~tion.s will .::ffdCt ·~c:)n~IJ.ic anJ ~mpbYt:lant pa.ttarns 
(S~..! Ann·.lx IIEF. F. 1) ns w~ll c.s s~md cultural pa.ttdrns (Sad Annex IIEF 
F 3) . B~th 'Jf thes~ 3~ts 'Jf impa.cts ere percdiv~d by thd govdr~nt a.nu 
most ~f th~ p~~pld c.s fc.vorabld. 

Among th~ chc.ng~s in econ~mic anl ~lQ~nt ~~tt~rns tha.t ar~ a.ntici~:ltdl 
ard: incr..!c.sr:lJ. oericultural pr:)uucti:)n through incr~a.s\'.d :J.cc~ss t:) 
agricultur:J.l J.~v~l~m~nt inputs, increa.s~J rura.l ~mpl~yment thrQugh ~asi~r 
all-y~~r aCCdSS to :J.raas where ~l~ym~nt is a~ilabld, anu incr~as~~ 
incQm~ through Brclat~r aCCeSS to m-~kets. Changds in cultUral pntterns 
inclul~ th~s.J which will st<.:m from ~reat~r :J.cc~ss t~ educ~ti~nnl faciliti~s 
:J.n.l nl:)ldrn h~:J.lth faciliti..!s (Scl..! Ann~x IIEF G.3 a.) 0.3 wel'. as grcc.t.:r' 
socinl i:1t~ra.cti~n with p.:~pl~s .'lcrQSS unf~rl:J.blr.! rivers frQm .Jc.ch uther. 
TNhil~ s~m~ tra.liti~n~l m~~cal hdaldrs may p~rcclivcl s~me of thclS~ chan~..!s 
:lS a .lilutbn ~f culturnl tr:lditi~ns) !:!lOst p<l~ple pclrc~ive them :lS 
bcln~ficial nnd it is verI J.~ubttul wh~ther bri,lges "U caUSe any mo.j~r 
cultural uph..!:lval. 

In a.1J.iti~n t~ improving tho;: rurnl p~pul:ltion I 13 hi;!~lth by increc.sing mord 
pcl~plcls' acc~ss to health faciliti~s (Se~ AnneX IIEF G.3.a), ~~iUge c~nstruc
tion will c.1SQ hav~ the positive impact ~f r~ducing the loss ~f lif~. 
(Sec AnnclX IIEF G.3 b.)', Although statistics ~re unavailable, frequdnt 
t1;:wspc.p~r rep~rts att~st to th~ Nlativdy high loss of life that n~w 
occurs at SQm~ sites as th~ r~sult :)f J.ugout can:)~ f~rries ov~rturning 
~nJ. ina:l..;qUQ.t~ brU6~s collapsing. Tho.: construction of sc.fe bridges will 
dliI:linatd this bss in ~rclc.s sdrv~u by thl: bri,lgd. 

In StUllIllQ.ry, this prQjcct is not ~dctel t:) Nsult in c.ny significo.nt 
neec.tivcl cnvir:)llmental impac~while it is ~xpectad to pr:)viicl the me:lns 
f.or :J. numbdr of p:)sitiv~ envir:)nmentc.l impa.cts t:) t.::tk~ plac~. 

http:significo.nt
http:StUllIllQ.ry
http:c:)n~IJ.ic
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C. ECONOMIC A'NP.LYSIS 

In 1975 :l.n1 1976 0. G,~rm:l..'1 consortiUI:l, German Consult, under 0 contro.ct 
:f\m:!d by thl.l Unitd N~tions D~v~lopIWnt Progrmmne, mdt! n stujy which 
inclul~J ~ l~t~il~l ~cononic/fin~ncio.l o.nolysis of 42 s~lectdd briJG~ sites 
u~inc; IT\!t ~r.:s~nt V:l.luc on:l Int~rno.l R:l.te of Return critdri:l. for r:mking 
future b:-i-lgt:!s o.ccorJ.ing to their feosibili t~r. Germnn Consult's ono.lysis WD.S 

b:.seJ purely on ~conoI:lic rull fin:l.ncio.1 costs nni b.:mafits. Sociu ~ncl 
cultur:l.i costs onl b~nefits w~r~ not t:lk~n intoc.ccount exc~pt in two 
~xtr~m~ Cc.St:!S of ob\~ous 10.ne~r :l.Dd hariship. The possible ben~fits of 
improvd occ.::ss "to c.nu from c.JI!linistro.tive centres c.nd. medico.l. c.nd 
~lucc.tional fb.cilities" (Garm:::.n Consult, Vol 4}). 40) wer~ inclucle:l in th~ 
c.nalysis only to extent tha.t thd titlr.:! o.nd. cost of tro.vel wo.s quo.ntifie'l in 
us~r tir.l.: s~vings. Tht: stud~r I::l.d~ th~ explicit o.ss1l:2ption tho.t, "in Ben~ro.l 
1 t is .loubt.;J \o:h~ther the toto.l unquo.ntified anJ unquo.ntifiable bancfits 
from bri'lgd construction woull OJIlount to m:>N thc.n 0. s'1l:l.11 porportion of the 
lirt.!ct b,mefits which ho.vc b.;en qU:l.ntifiel "(Germc.n Consult, 4.4.4.p.30). 
Th~ Gd~n Consult stuJy o.ssertcl th~t it is "extr.mlely doubtful wllether the: 
construction of bridges :l.t~~ sites stuiied woulJ., in the o.bs~nce of oth~r 
NquiN:l in?uts. h:l.vc o.ny signifj.cc.nt :1~vclOPI:l.;nt impact" (Germ:Ln Consult 
4.4.4. ~. 29 :l.n1 p 24). 

This virtu:l.l disre;,unr.i of the pos5ible socio.l c.nJ. levelopmentc.l benefits 
to b~ l\!rivad from briJges led to 0. 1977-78 stuJy by the Eo.st ConsultinB 
Enginddrs of K.o.thm=l.niu. This stuJy of 12 briolges constructe.i by USAID 
over th~ y~:lrs shows that~ lapcnaing on th~ loco.tion~ 0. number of 
benefici:l.l socio.l ~nd culturo.l eff~cts hc.ve and cnn t~e pl:l.c~ o.s the 
result of bridg~ construction. SinCe the two studies ~loyed Jiffclrant 
mathoJologies :l.n1 reo.Ch~l somewho.t iiffarent conclusions it is import:l.nt 
to note 0. conv~rgence of results indicc.ting that the vc.lu~ of bendfits is 
contin~ent up~n the sites selcctei o.nJ. tho.t the opplico.tion of suitable site 
s~ldction critaria to proposel briige sites is iniispensible to maximizing 
b~n~fits . 

Th~ pres~nt proj~ct ilesign builds upon this rasao.rch by plo.cing ampho.sis upon 
l~v~lopment ~nj refinement of bridge site selection criteria, which incorporo.te 
both social :l.n1 economic methojologi~s. The optimum set of criterio. woulj 
~~imi~e soci~l raturns to trail briJg~ construction. Prelimi~ry criteri~ 
h~vc b~~n work~J out by GON, USAID and SATA personn~l, liro.wing upon th~ 
German Consult an1 EAST reports nnd the GON/SATA experi~nc~ in th~ fiell. 
Th~Sd critorio. will be o.pplied and refin~~ utilizinG. the FAR system of 
reimburscment. 

For purposes of quo.ntito.tive ~no.lysis~ this institution builling c.pproo.ch 
unfortuno.t~ly me:l.ns tb:lt the ~ject Paper c:l.lls for tha construction of an 
ind~finite number of brijg~s c.t 0. variety of sites throughout the nation. 
An :l.tt~~t ~t this time to preciSely ~cfine either the number of bridges to 
b~ constructad or their loco.tions, would proluce eith~r r~sults th~t c.re 
so hypoth~tic~l tho.t they woull be inopero.ble or woul·l :rorce the o.ctivity to 
fit ~rtificio.l o.no.lytico.l rt:!quirements. Therefore, this section exnmines; 

http:c.pproo.ch
http:incorporo.te
http:import:l.nt
http:signifj.cc.nt
http:4.4.4.p.30
http:s'1l:l.11
http:contro.ct
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l. 	 Th~ ec~nom1c cont~xt of suspension and susp~ndad bridg=s. 

2. 	 How such bridges fit into Napal's ~conomic planning, 

3. 	 Th~ =conomic b~n~fits to b~ invclstigated in thd an~lysis 
of such bridges) ~s w~ll ~s thd analysis ~f individu~l 
bridg\ol sit-.ls. 

Economic Context 

B~c~us~ of larga demands ~nd low~r costs to bridg~ up-country riv~rs, 


construction of suspension and suspendad bridgus und~r this projdct 

is anvision~d only ~t 3it~s in th~ hills and mount~ins of N-.lpal. . 

Th~ hill economy of Nepal may be char~ctaris~d as a stagn~nt agricultural 

~cono~- of low l~or productivity~ in which animal and human pOWer 

provild ntJo.rly all th~ i.mcrgy inputs. The region is made up of a gr~o.t 


mny Nlntiv..:ly isolated.. tr~ditbnal vill.a.ga ~conomics ~ mat ~f which 

ho.v~ b~~n sdttlad for a ~ng ticu. R~ccnt growth patt~rns in h~n an~ 


ani~l populations hav~ led to an incraas~d exploitation of ~rBinal 


agricultur~l lands anJ forest r~saurc~s~ and to larg~ sc~l~ sd~sonal 


migration by o.u.ult ml.:s s~dking unskilled .;mployco::nt CLS a sU],Jplcment 

to th~ir very low agricultur~l incoc~s. Thd hills of N~pal recdivc 


. rdnfall l.:l.rg.~ly in tht:: months of July I August and Saptembdr, while 
rivers start to rise fro~ snowmalt runoff in May. The paried of 
cnxicum riv~r flow (mid May to mid - October) coincidcs with th~ 
period ~f peak on - f~r.m l~b~r dcmanu., and thus thd l~w period in 
scasonal cigration. 

Th= ll1llJ~r link buh'cdn th~ thousands of villc.ge economics ~f Nep~ is 
some 10 i 000 kilometdrs ':Jf foot trails which cross and rt:cross huntlrOOs of 
rivdrs , strd~ anu. gorgeS. Mbvern~nt on th~9d tr~ils is of necdssity slow. 
Transport is li~taJ to a maximum pcr/pi~ca weight ot somu 60 kilQgr~ 
and to lengths of roughly tWelVe f~~t. Howev~r, construction and ~intcnancd 
of trails and transport along thesd trails is well suit~~ to ~ l~bor s~lus 
dconomy with low per/praductic~/unit tr~~d. Lack of roals and railroaJs 
Cdo.ns hanvy ~nd. bulky prolucts> wh.;n ddm::mdcl, ca.n b~ transportdl by air, ~t 
vc~J high costs) to on~ of thu 35 STOt a.ir-strips or one of th~ 20 l~n~ing 
strips locat~~ in or n~ar th~ hills. Atc~r which, th~y must th~n aithdr b~ 
broken -:low and tr~nsportcd. by portars on th~ foot trc.ils or l1fteJ thd 
fin~l l~~ of th~ journdY by h~licoptcr. Th~ f=w roaJs in thd hills haVe a 

http:villc.ge
http:vill.a.ga
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v~ry 11mtcld 1mpc.ct ::md than only on c.r~c.s nac.r th~ ro:l.d c.l1gnment or :lot 
th~ roc.1 tercin~s. Trc.il networks c.re rc.rcly improv~d bayona tha bc.sic 
r~quir~mants of ~ sinbl~ p~sc.se by c. lc.dan porter. At rivars, some typ~ 
of crossing is c.lways c.vniUl.bl~ dXc~pt c.t times of high flood (which 
rc.rt!ly exCdt!U 60 d!l.ys n yac.r). Most tro.de is in smll lots, often for 
pclrsonc.l c.ccount c.nJ cc.rr1~j on c. pe.rt-owner's be.ck. There e.r~ v~ry few 
proicssionc.l porters c.nJ few full time trc.l~rs. 

Econocic Plcnning 

Ther~ is no set of trc.il network cnps or trnil clc.ssificc.tion sch~tic 
0.vc.ilo.bla for Nepc.l. No comprcmensiv~ mc.pping or inventory of existing 
ferry e.nj briuge crossing fe.cilities ~sts. Ther~ c.re no nntione.l, 
reaionc.l, zonc.l, district or locc.l plc.ns (~ccpt for Be.glung District) 
which irncorporc.tc improva~ river crossing f~ilities into c. g~nerc.l 
sche.c~ of development. Thdre c.rc uncoordin~tad notions c.t c.ll levels of 
the GON e.s to the c.p'proximat~ 10ce.tions wbere improved crossings shoulu 
b~ inv~st1sc.tcd or built. There is no effort to plc.n entirely new trc.il 
routes (p~rhc.ps including riv~r crossings) e.s pe.rt of regioncl or locc.l 
d~vclopment progr~. The suspension or suspenU~d tre.il bridges constructcJ 
by tht:! GON C.N eith~r vieweu e.s locc.l (GON grants through the Loca.l 
Dcvelop~ent Depe.rtment) or ne.tio~GON turnkey vin th~ S~~~nsion Bridges 
Division). Ther..! Core no systemtic polici.es to encournge 10ca.l inputs 
on turnkey projects or to provile for periojic.~intenc.nce or to encourc.g~1 
discourngc toll collection. 

Syst~~tic iu~ntificc.~ion of possibl~ bridge sitas for construction hc.s 
b':en un·iertoken to J.o.tc either using nntionc.l security..consiJ.ero.tions or 
following whnt could be tarmad e.s the "Bottleneck Hypotbesis", This 
hypotbesis is thc.t, the e.bsence of c.rl e.lequc.te river crossing on c. trail 
constitut~s such c. s~ver~ bottleneck to trc.nsport c.nl movement, thc.t the 
efficiclncy of the ~ntire tre.il network is substnntially lower th~ it 
woulJ be if c. bridGe ware constructed. BriJge sites then becnme obvious 
to..rgcts of opp0rtunity for construction. It must be observed tbe.t, eVen 
When the nbsence of bri:ige does constitute n severe bottleneck, without 
complem~nT,e.ry inVestment in th~c.ssoci~ted trc.il network the bridge inVestment 
us~lly is not optimized. 

Th~ recent investig:lotions cc.rrioo. out by EAST ConsultinG Engineii!rS ani 
<ri!rtltI.n Consult suggest tmt th~ tim~ bo.s p~ssed when bridg~ sitm: c~n be 
routinely locnteJ. throughout Nepc.l tl.S obvious "Bottlenecks". ~"'....... of 
twelv~ construct~a brilges th~t w~re invdstige.ted by EAST were found to 
hc.v~ only nomino.l economic or soci~l vnlue. The German Consult l'~"port 
founl only 18 (of 42) bridges to hc.v~ n positiv~ N~t Present Vnlu~, in 

http:complem~nT,e.ry
http:e.lequc.te
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http:c.vniUl.bl


- 23 

an a.na.lysis which ws haa.vily biaset! towa.rt.ls th~ "B:Jttl~n~clt Hypothesis" 
approa.ch, utilizing tra.£fic Jela.y t~e ~s th~ mnjor benafit v~riablc. 
In f~ct, 16 of the 66 bri·lei::! sit~s iJ~ntifi~·l in 1975 for possibla futur~ 
construction, W.;:N founJ. to ~lave adl.!quatc bri.Jgds alrea.dy =.n plc.Cd. 

Th~ IBRD ha.s sueg~st~J (r~ort 1973a-NEP of 3/16/78 pps. v. anu 21) 
tha.t vro~a.m or sclctor a.ssistance to impro',~ ~cc~ss to anJ from th~ 
hills b~ consi1er~. Tro.i1 improv~ment a.nJ sUb~~nsion bri1si::!s ard m~ntion~l 
in this cont~xt. The logica.l next stap is to consiJ.er suspension and 
suspanJeJ bridGes as components for improvemant of a vital ~lcment in 
rural infra.structur~ - the tra.11 n<.:twork. Wh~n a.na.lyzeJ. this wc.y> to 
optimiz.:: inv~stm.::!nt in tro.il bri:1g.Js, complementa.ry inputs in othar 
componduts of th~ tr!l.il nutwor1: wol'll be required. Ex:lIIlPlas are trail 
w1J~nins; reJuction in cxtr~~ tr.i~ gr~ients, ~rovements in trail 
alignm~nt) construction )f cattl~ r~s at W'O.t~r's eJge to facilitate 
h.::rl crossing W'hcln the !:dUgt:: desisn :loes not IJarmit such loads, improvd 
riv~r crossings ~t other points on th~ tr~il n~tworks (briJge or f~r~J), 
culvdrts ant! sliuc ba.rri~rs at points wher~ tha rf&k of washout/slild is 
dxtrd!:l~, an.l mint.;manc~ trc.ining. Only W'h..::re a bri..:lge repla.cds an 
in~j.:qua.te crossing syst.;:m on an oth~rwise a.d~quat~ trail natwork would 
th~ optimnl infr~structure invclstment consist of the bridge: a.lone. At 
the othe:r .:xtreme, construction of a briJgc or a naw route without 
completion of the through trail n~twork obviously woulu be implausible. 

The pNsent project ·lesign. I:1oves beyond i..lcntification of britlge construc
tion sitcs as "Bottl.;:n~cks". through the use of site sclluction crit~ria 
which lncorporatt:: th~ brilge into the oVe:r~ll rurc.l infrastructur~ of the 
tc.rgdt a.rea. The P~ject Jesien assumes thc provision of ~ss~nti~l 
complt:m~ntary invdstmcnts .:!ith~r by oth-=r GON proBrllmS or by the intarnc.tiou:ll 
lonor cOIlllIlUnity . BrU8eS ar~ recogni.l~d as gan.::rating Illllrginal incrdI:lI;mtal 
b~nafits insof~ ~s they replace or supplamcnt ~xisting riv~r crossinG 
systems. 

Ilaally, clach briJge investm~nt shoul~ constitut~ ~n incr~ental input 
to a r~Gional or locallevelopmant plan. Givan th~ pres<.:nt ~bsenc~ of such 
r~gional or local plans, briiG~ SitdS will continua to be iJentifi~J in a 
numb~r of ~ys, chi~fly through tht:: politica.l proc~ss. 

As ~ first st~p, identified bridge sit~s shouLl be screened ~t the 
national ldYel through a s~arch for obvi~us "Bottlen....:ck" siti.:ls. This 
shoull be lon~ utilizinS ~ss.::ntially thcl Garman Consult proceuure) 
giving sUbsta.ntial weieht in the N~t Pr~sent Valu~ caJ. Internal Rata of 
Rclturn Analyso;!s to tr~v.::ler l.::la.y time. Howave:r, thd ~I'!!l:I.n Consult 
methoJoloBY shoull !:Ja mo..l1fid.l by: 1) allowing (p~rha.ps m.o.ximizing) local 
contributions to construction antI IllIlintenancc a.nJ, 2) incluJ.1ng nn initia.l 
inv.:lstigation of cOIn't?lcl!D.ant'!I"'J investmant necassary for the tr~il n.:tworlt. 

http:p~rha.ps
http:in~j.:qua.te
http:complementa.ry
http:bri:1g.Js
http:consiJ.er
http:alrea.dy
http:approa.ch
http:towa.rt.ls
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Thd 	sccon..l step in scretlning possible &ites shoull b~ COo:l,'J.inc.tion with 
~x1sti~ ~n..l cert~in-to-be-built ro~l5 ~nj ropdwuys. This h~s bd~n 
lond for ~ number of sites in the Ge~ Consult met~odology. 

At pr~sentJ the ~~ Consult investie~tion h~s r~nkeJ 42 briJges for 
construction. Thos~ with ~ positive Nat Pres~nt V~uc should be consider~~ 
for FAR reimburS~dn1 unler this project without ruther economic or soci~l 
stu..lics. The poss~~ility of cost reluctions th~ugb loc~ contributions 
to construction ~nl ~intenanc~ ~nd the investig~tion of complemcnt~r,y 
invcstm~nt IZl !l.ssoci~to;!j tr~l networks should be conlllcteJ for e~ch bridBe. 
It shO'J.l·;l be:! noted tlmt in this ~l'ltQn Consult priority rtlllking ~re > six 
suspend~·l brila~s. 

The third st~ should be 0.. let~ileJ site inveBtis~tion utilizing th~ sit~ 
sc::!l~ction criteric. workcl out by th~ GON in consult~tion with USAID on·;i 
SATA. Guildlin~s to be us~d in ~v~luotion of possible economic benefits 
ore list~..l below. Th~y shoull be us~J by incorporo..tion into the over~ll 
sito selection criterio.. for both briJges c.nd ossoci~te..l improvement in the 
troil network of which th~ bridg~ is on~ component. (See below for detoilei 
outlin~ of soci~l b~nefits, soci~l sounJn~ss an~lysis ~nl preliminory 
operc.tion~l site s~lection criteric. seztions). 

1. 	 R~luction in tro..vel~r lelc.y times. 

2. 	 Reduction in totc.l trip times (opplieJ to new routes and to divert.~l 
trc.ffic) . 

3. 	 Incraose:!d Agriculturc.l Proiuctivity. 

A 	 R~lucel inventory fluctuntion. 

B. 	 Reluc~l risks. 

i. 	 input sU]?ply 

ii. marketing sto.l:>ili ty 

iii. losses through spillo.gc. 

C. 	 Enhc.ncei loco.lized dx;ploi t~tion of compc.r~tiv.: c.gricultur~ 


o.iw.nto..gc. 


i. coils, ii. water, iii. sun ~osure, iv. community forests. 

http:o.iw.nto..gc
http:spillo.gc
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D. Incr;,:o.s\3·1 .:ffici~ncy of Mimal utilizrt1on. 

i. fl~xibl~ grazing patt~rns. 

ii. flaibl~ utiliza.t1on of :lr!lft IlrW:lc.ls Uuring monsoons. 

iii. rc:duct;!u inciJ.mct: of injury. 

4. R~'luc~J. cost of goods soW. 

A. Incr~ased. wt:!ight and/or V'.)lum.:: pdr unit of transport 

i. rdluc~ risk crossins riv~rs. 

ii. r~Uuc~u trail gra~i~nts. 

iii. incrd~s~J trail wiuth. 

iv. use of n~w tra.nsport mclthous. (hors~s, mules ~tc.) 

B. R~UUCdl risk. 

i. y~~ rounu IlCCclSS. 

ii. incr~as~u oa.rk~ Ilvai~bility. 

a. .:limino.tion of tro.il block.:l.gas. 

b. incr~o.sdu conto.ct'of p~rsons in markut. 

iii. 	 pr.lbability of decrea:Jing waste. 

0.. on-the trail. 

b. in storo.ge. 

C. ReJuce,l fluctua.tion of inventory. 

1. tl~crdaSeu. wet season storo.gd. 

11. 	 incr~se'l llUlI'ket inf'ormntion. 

http:storo.gd
http:storo.ge
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5. 	 ~v~lopm~nt of Servic~ Cent~rs. 

h. 	 Tr~fic s~n~ration. 

B. 	 ReluccJ Barket imperf~ctions. 

i. 	 incr~~s~d cocp~tition. 

ii. incrd~s~l mark~t info~tion. 

C. 	 Reiuc~d risks. 

i. 	 compl~ent~ry :prou.uct aVD.ilo.bili ty. 

ii. complement~!j' service ~vc.ila.bility 

6. 	 R~luced pricd inst~bility. 

7. 	 Increo.sed health. 

A Wet season o.ccess to health facilities. 

B. 	 crop iiversification. 

C. 	 incrdoscl ovuiL~bility of food. 

8. 	 EnhllnccJ. "Notion buillinS". 

A. 	 NJ.uceJ. vi1l.:l.e;c isola.tion. 

i. 	 broo.lanad mc.rrio.gd ],'lo.tterns. 

ii. broolendJ. religious exposure. 

iii. broo.J.enei linguistic ~osurc. 

B. 	 Increosed Jl'~rtici:pa.tion in P:mchoya.t ond .:listrict activit1~s • 

C. 	 Incr~a.seJ. GON :presence in ini'rQ.struotur~ development. 

D. 	 Increo.sed looo.l :politica.l activity. 

i. 	 toll collection, 

ii. lis:position of toll revenue. 

iii. cotmnlnity construction o.n·1 mo.inteuo.nce. 

http:mc.rrio.gd
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D. SOCIAL SOUNDNESS ANALYSIS 

Gdner~lly, an ~n~lysis of ~ proj~ct's soci~l sounJn~ss is conc~rn~'l with 
~sw~ring thr~e re~t(!'l questions: ~) soci~l fc~sibility (is it ~CC~l)t~blc), 
b) listribution ~f benefits (who benefits), ~nl c) spr~~J ~ff~ct (will ~ny 
bl3nefits ~ccru~ to ~'->Qplt! outside of th~ imm~J.i~t~ proj~ct :l.I'~~'!), In thd 
c~s~ of the Tr~ils Suspension Bridg~s project, thd question of socinl 
fc~sibiUty is ~~sily rcsolvd. Bridges of vc.rious kinds ~nJ. v~rying 
,l.!Br.!~s of t.!chnological sophistic~tion MV~ bedn constructed by loco.l 
hill p~opl~ throughout th~ history of N~o.l whenev~r th~y hav~ haJ the 
r~sourCeS and requisit~ t~chno108ic~1 skills. Th~ N~po.les~ hi~ aconomy 
has always J.epcnJ..:l on a. high le~~~ of mobility for tr~,Jc a.nl seasonal 
employment, ~nJ. the prclsdnt int~rmixtur~ of ~thnic groups o.nJ. network of 
na.rri~5~ p~tterns throughout th~ c~unt~J testifies to ~ history of hieh 
social lZlObil1ty. Th..:re is no qUestion th~t th~ rura.l popula.tion of 'the 
Ncp~le£cl hi~ ~nts ~J. will ~Ccept a.ssist~nca in buiLling briJg~s. 
Conc..!rn~l gov~rnmt!nt offices ~~ pil~d high with petitions a,nj requests for 
~ssis'i;.:l!lc.; in buil'ling briJg~s a.nJ. a.lJ:J.ost eVery where, wh~re it is within 
th~ir m.:~ns) the locnl people a.r~ constructing smnll bri,lg~s in their own 
a.r~a.s-~!V~n though r.mny of thlJs~ mlst be r..!construct.:-l ~a.ch yl!.~r following 
the monsoon torrents. 

An important a.Jlition~l indicator of the social feasihility of suspension 
bri1g~ projects is fo'unl in th-.l high J.":l!I'ed of local participation which 
is clasily gclnera.tdd. BrUges constructed by th..: Local Vev~lopmcnt D~pa.rtoent 
(oftdn with th,'! a.ssistance of P~~CI!. Corps Volunteers) uS1Ul.lly oove a~ ':Jf 
the non-skillel la.bor, incluJ.ing.thc transportation of ma.t~rials from 
railh..:als or a.irports, J.o!lQ.t~'l by thd loca.l villLlg~ pa.ncho.yo.ts a.s volunta.ry 
la.bor. As 10cUI:lente,1 by the EAST Consulting Enginedr IS stuUy' of BtlG1unl3 
briJg~s, thei..::gNo.: of local pa.rticipa.tion in the construction of loca.l 
tYJ?~ bridgeS that is possible wh.::n tllere is strong locc.l. leadershiJ:), is 
ph~nomennl. In fact, the Baglung ex~le of loc~l participa.tion is so 
succ~ssful toot th~ government is pr~sently s~cking wys for extclnllirl6 
this killd of activity into othclr sl)h~res of aclv~bpI:1\:!nt, anJ. it is pla.nncJ. 
tha.t ;:h.d Suspension BriJg~ Depc.rtm~nt a.lso J.~vot\l some of its buu.get to 
constructing local "pa.rticip~tory bridglJs". 

Socic.l Impect 

Therd a.r~ threo;! groups ot people who will be tlirectly, at'fectel 'by the 
~onstruction of briJ.g~s. First, all ot the la.borl.!rs (both ski~eJ. :lnd 
unskille~) who will be arnploy~~ f~r the tra.nspurta.tion :lnJ. construction of 
bridg~ componcnts will b.::nefit 'lirectly be Nceiving ~cployment ~n the ' 
project. SinCe, except for c. f~w highly skille~ technicians a.n~ engin~ers, 
thes~ will consist ~ntir~ly of loca.l f~ers, fc.rn la.borers, ~d low c~ste 

http:volunta.ry
http:pa.ncho.yo.ts
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t1rtisc.ns, this benefit will be of direct vc.luc to th~ loc~ pcoplti!, 
c.lbcit on a one tim~ bosis. Given the severe problem of un~~r . 
eI:2ploymcmt of the rural population of Nepol., this "Public-Works" 
aspect of the project should not be und~r-r~ted. 

S~conJ, the ~st rdport d~nstrc.t~s that bridges benefit women 1i~~n~ 
in th~ir ViCinity. It is w~ll known (~though exnct lata awuits the 
rcsults of the USA!D fina:lceJ status of Women Project) toot WOJI),.m are 
the primary collector's of fuel and fodler rcsources, By short~ning 
th~ time r~quired for this lc.borious yeQr-long chor-c, women who ere nbl~ 
to ~ollect folder anl fUelwood froe across a riVer have more time to 
Jevote to other activities such as cottage in1ustrics, childcarc, food 
pro:q:lo.ration, and social1zinc. In aJ.lltion, briJges o.llow women to ma.rry 
closer to home across rivcrs end to attenJ more market and religious 
fairs. This in turn m~ans mor~ opportunities to visit their percntal home 
(which serVes as a refuge from the hard work end low status ~ssociated 
vith their husband's home) ani b~ further integrated into public life. 

Finol.ly, there is on~ group of people tho.t will be neBatively affected by 
the proj~ct. These ere the families of traditional ferr.r.m~n (often 
members of the specio.l "rivemen" cc.ste known c.s Mo.jhis) who will be put 
out of work by the complation of thE:: bridge.· The Eo.st report shows that 
while in SOt:le cases, theSe people o.r~ abll:! to ma.ke the adjust~nt to new 
forms of ~cployoent, in others, the f~rry men were forc~J to migro.te. The 
East r~~ort hc.s sUBgcstel tho.t sp~cial progr~ (such as cottage industry 
training) be devised to assist these people. This is a laudable recommenJo.
tion, which, while beyond the scope and capacity of the present project, 
shoull be seriously addressed during th~ project period so that a long term 
approach can b~ l~vised. 

SinCe, in contro.st to most of the moin ethnic groups in Nepal, there is 
practico.lly nothing known about these people except that they spe~ 
0. lnnguagd belonging to the Tibeto-Burman family anJ that they make 
their living through fishing and f~rrying throughout most of the rivers of 
Nepal, it is proposed tha.t c.n cxtremly modest reseQrch stu~ be funJ.ed 
through the project. Tbe pr~ purpose of this anthropological study 
woull be to iu.entify appropria.te forms of a.lternnte income gencra.ting 
stratagies for these ferrymen so tho.t appropriate tra.ining and credit 
i'o.cilitieS can be proviled. to the families displ.o.ced by the:! bridal;;! 
construction. T.h~ recommeniations G~nerat~d froc this study would be 
turneJ. over to the GON for us~ in their future suspension bridge builllng 
operations. It is envisioned that the study coull ~ither be conluctel 
unlar c letter of agreement with an o.pproprio.te rcsea.rcher in Tribhuvan 
University (such as (;ra-luate stuu.e:!nts or stc.ff o.t the Research Centr~ for 
Nepal and Asian StUdies) or by loco.l contract. 

http:o.pproprio.te
http:appropria.te
http:contro.st
http:migro.te
http:Finol.ly
http:t1rtisc.ns
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Social Benefits 

Social benefits can be conveniently divided between those in which the 
bridge can be the critical variable and those in which the bridge can be 
an important infrastructural first step, but is not necessarily th~ 
cirtical variable (~conomic b~nclfits h~v~ been discussed above, S~d 
Economic AnAlysis). 

Social B~n~fits in ~ihlCh Bridga can b~ Critical V~r1abla: 

--Incre~scld acc~ss to ~mploymen~ post~biliti~s. 

--Time and labor s~v~d by wom~n in fuul ~nd fodder collection. 

--Stimulus for cottag~ indust~J dcv~lopmunt. 

--Incr~as~d accclSS to ~ducational faciliti~s. 

--Increns~d ccc~ss to h~alth f~ciliti~~. 

--Dclcr~asu in ~ccid~ntal loss of lifr.. 

--Incr~3Sd in soci~l and rdliglous int~raction. 

Bo:!nefits in Which Bridglo! C::m Be An Import~m' 2 But Not Nec~ss~rily Critical 
Variable: 

--Adoption of new agricultur~l pr~ctic~s. 

--Spread of devdlopm~nt institutions. 

--Improvi;!d gov~rnm~nt s.;rvic~s, including mcr~ mobility of governm~nt 
offici~ls and cxt~nsion ~~nts. 

--Stimulus for d.;v~lopmcnt of additional ~loyment opportunities. 

--Incr~ascld us~ of improvjd liv~stock br~~ds. 

The construction of needed bridges also tends to produce a crucial, if 
difficult to measure, attitudinal bclnafit which is ond of tha keya to 
dev~lopment in N~pal. By Serving as concrclt~ ~videnc~ of government 
conc~rn and willingn~ss to assist th~ p~pl~, th~ construction of high 
prioritjr brid.g~s helps to bring about a postiva attituda to d~velopment 
~d :nod..!rn inputs in a country whura mc.ay of th~ pi.!opl~ have yut to blJ 
convinccld of th~ govarnmant's ability to help them. Sinc~ ther~ is ~ 
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~ne-st~nling N~~lese tr~i1tion of local persons sponsorina th~ construction 
of bri'lcl!s to 5a.in r\:1lieious merit, it is nnticipa.ted tha.t this proj ect will 
b~ lJ~rticul~ly dffective in this reg~rl. As notli::l in Ea.stls r~ort, 
"Becc.us~ theN is no mteri:l.l exploitation Jh:!rceiveJ., moJ.ern brilg~ buil.ling 
is in conson~nce with the r~ligious v~ues wh~rcby Bponsorc aerive spirit~l 
m.::r1t", 

The bcndfits list~d ~bovc cnn be said to npply equa.lly to all of th~ rurc.l 
~opulc.tion s~rve1 by ~ pa.rticulc.r briJee. Since the vust mnjority of 
thds~ peo~pl~ ~r~ sma.ll agriculturc.lists with !nnd hollings of. l~ss thc.n an 
c.crc per family) the ma.jority of th~ people ben~fitc:i c.ccorJing to anyone's
lcfini'tion,c.r.: "e~-:;' mu.::h ·th.: rurQ.l. poor. 

In s~ry the su~ension bri1B~ projdCt is soci~lly feasible c.nu contc.ins 
the potentinl for B~nerc.ting c. number of socio.l benefits for women auJ 
po~r hill fc.rmers, The ma.gnituJe of th~ bemefits 19pends on locc.tion c.nu 
compl.::mcntc.ry investments. 

http:compl.::mcntc.ry
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E. PRELDcrNARY OPERI~TIONAL SITE SELECTION CRITERIA 

AID' S conc~rn with tha issue of site s~l~ction criteria in orrl~r to 
1nsur~ that 0. eiven briJe~ is socially anJ dconomico.lly justifieJ bo.u 
ldl to this proj~c~'s use of 0. FAR syst~ in which on~ bridges which me~t 
AID's sdlection critaria will be rdimeurseJ. While tha exact crit~ria hav~ 
y.at to b~ rdfineJ. weicht<.::!J, and tt:std:.!, it is anticipatdJ tht.t th~y 
will incluJe th~ following: 

1. 	 EstiL'lc.t~ amount of traffic by ·.lestinc.tion anI! uSer time savings in 

r~lo.tion to f:stimtc·l briJge construction cost (with COdt of 

transportation of mo.teri~a liscountel for remote locations). 


2. 	 Riv~r clo.ssificntion (i.c. perennially unforlo.ble, ~t senson 

unfor~bl~, ~tc.). 


3. 	 Avo.ilibility of o.lterno.t~ crossing facilities. 

4. 	 Trail clo.ssifico.tion (i.d. main regional trail, local trail) ~tc.). 

6. 	 Dear~e of local inter~st. 

7. 	 Acc~ss to social anI servic~ institutions (health and ~duco.tion). 

8. 	 ~t~ntio.l for increasing marketing and tro.Je an:.! stabilizing ~rices. 

9 	 Pot~ntio.l for incrco.sdd local mability for fir~wood collection, mor~ 


efficient agricultural pro·iuction, ma.rrio.ge ~ o.nd social anll political 

i oteraction 


10. 	 Potential for incrco.sing spread of government institutions. 

11. 	 Potdntial for increasing agricultural p~ductivity through axpand~l 
extension sarvices and agricultural input availability. 

12. 	 Special conditions (i.d. present~ no trail because of lnck of briuga, 
but strong reason to belidve that a bridge would ba highly beneficial 
by creating 0. new tr~da and transportation route) 

The '.ldvalopment o..n:l incorpora.tbn of thase cr:tterio. in the Suspdnsi::m BriJr.;~ 
Division site survey will not only insure that the bridge constructe·l 
through aSAIn financing will be ben~ficio.l to the people, but it will also 
assist the GON. in-the process of a.lloco.ting its own resources in th~ futurd 
sotho.t they will be of mnx~ benefit to the Nepalese hill farm=rs. 
'I'll..: lclto.iled sit.: surv~y Iru.!thouolo6Y shoul:.! not be finalizdd until 
consiuero.ble c~eriance in application has be~n gainad. For example) sdver~l 

http:ma.rrio.ge
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rdlo.tionshil's aPf:.r~nt in ~rmo.n Consult to.blc 4.2.1 (volume 4, paSt! 1+) 
shou11 be investigated in th~ continuing ~ffort to refine the ~rit~rio. of 
~~ch pott!ntio.1 bridg~ls role in the Dreo. economy. Bridges tend to b~ t!ither 
10c0.1 or non-1oco.l, either to co.rry significant numbers of animo.ls ~r 
virtuo.11y no ~imo.ls, o.nd to co.rry fo.r great~r ~ily o.v~ro.ge loo.ls of 
pe~lt:! o.nj o.nimls in the dry seo.son tho.n in the wet weo.son. It my 
be tho.t the ~st difficult relo.tionship will hinge on the finding tho.t 
tro.ffic will r~sist Jivdrsion of even 0. few bundred meters to 0. brid6~ 
cr~ssinG in the dry S~o.son. Tro.ils often crose river~ i~ the dry seo.son 
o.t points where the river bed is broo.d nod the water sho.llow. Such 
sitc~ o.rt:! le~t o.ttro.ctive for bridging both beco.use of cost consid~ro.tions 
o.n1 b~co.use engine~ring problems increo.se ro.pidly o.s bridge spo.ns exce~d 
400 m~ters. It mny be tho.t it is more efficient to construct truss or 
othc~ riSil briJc~G iir~ctly on the tro.il o.t such loco.tions ro.ther tho.n 
buil~ 0. suspension or suspenl~d briJge o.t 0. reo.sono.ble engin~ering sitt! 
more th~ 500 met~rs from the tro.il alignment. 

http:increo.se
http:o.v~ro.ge
http:animo.ls
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.,. FINANCIAL ANALYSIS AJ.'ID PLAN 

~) IntroJuction 

The Tr::Lil Suspdnsion Bri·.l6~ proj~ct is dssc:ntio.lly ~ non-rev~nue proJucing 
proj~ct with Q~n~f1ts to bridge users bding both soci~l and cultural. 
How~v~r, it is ~dCtdd that bridge ~~rs will r~~lize economic benefits 
in the form of transportation time anJ cost sav1ngs~ and batter access 
to a:~ricultural inputs such ~s seeds all'l fertilizer. 

The Mission has Jecided, 1n colla.boration with thcl GON MinistrJ of 
FinanCe ~nd SBD to USe the Fixed Amount R~imburscr:t·:.mt (FAR) methol of 
financing for the briJ6e construction element of the project. This 
1ecision is based upon th~ fact that the achievement of the 
institutionally orientel purpose of th~ Project is best serVed by 
such FAR financing. Th~ Mission has not att~tell to uSe FAR in Uapal 
pr~viously, but conJitions of this project seem ideal for a first 
attempt. The planned op~ration of this ~thod is explaind~ in great~r 
'l~t''lil und~r the Financial Plan Section. 

b) Project Estimatdl Costs 

The ~stimteJ. total cost of th~ proj ~ct is 4.3 million ·lolla.rs of which 
th~ USAID grant will COVtlr not more than 3.0 million dolla.rs. Tc.ble No. 1 
is n castine 04' project inputs and outputs, nn.:! Ta.ble No.2 shows estimated 
~xpdnditure levdls by fiscal year. Since ~ I'roj .:lct or Gr!lnt Agreement '..rill 
proba.bly not b~ dXecuted betWeen USAID and the GON until lat~ FY 1978, 
no ~xpclnliturus a.r~ expdcted until FY 1979 whdn contractors begin their 
sdrvices, anJ th~ first s.:lries of Project Bridges are compl~tdJ cnJ 
reimburs~ment is maid unJer FAR by the Mission to the GON. 

Th.; G.:!rmo.n Consult r·.=port containe~ detailed costing of the 23 brilges it 
consilerel ~conomically fa!lsible to construct. Howdver, since th~ bri~3~s 
to be built unJer this proj~ct hav~ not yet been determic.el, it is quitd 
likely tha.t the overall costs shown in the ~rman Consult report ·will not 
be applicable. Until Project BriJees art! iJantifi<d it is of little 
va.lu~ to calculate estimntaJ costs per bridge, etc. A cursory rev1~w of 
briJgds construct~d during the past two years shows costs have rangell 
from about $101 per meter of span to $1,185 per meter with an av~ra.ge of 
$605 per meter. Future costs can be expectdd to be high~r. These 
flUctuations in costs of bri.:4.,to r:onstruction aN lue to the fc.ct that 
thd location of thd bridge site leterminas the transport~tion costs of 
pms ~tc. Therefore a briJg~ loc!l.tel in an extremely remot~ arc!). will 
have higher costs than one which is clos~r t~ a source of materials, i.~. 
a roal or airport. 

http:av~ra.ge
http:determic.el
http:dolla.rs
http:lolla.rs
http:R~imburscr:t�:.mt
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To.ble No.1 

Costins of Project oUtputs/Inputs Tra.ll Suspension Brillge Prtlject 
(US ~. 000) 

Project Inputs 	 o No. 1 I No. 2 I No. 3 I No. 4 I No. 5 § No. 6§ 
~ I D I 0 ~ ~ 

A. 	 AID i I I I 	 I I ~ 
l. ReimburB~~nt unl~r FAR ~ 0 I I ~ § 

, 
D"tbol of bridge construotion ~ I I 0 § -!
costs 2 66 * ~ I ! ! =1 

2. 	 Contr~ctu~l servic~s for § § § I ~ ~ 
trail classification study 250 ~.I I i ! 	 I I ~ 

3. 	 Stuly of tral~smen lispla.c~J ~ ~ § D ~ 0 ~ 
as r~sult of bridge construc- I ~ § D § 0 ~ 
tion ! 10 

·1 j i 	 ~ ! I 
4. 	 In-lepth project ~valUQ.tion. ~ I I I ~ ~ ~ 

'" 1oco.l contract 0 § ~ ~ ~ 33 ~.... 	 § 
b. U. S. consultant 	 42! I I I 	 I ~ i 

B. GON 	 ~ 0 0 I § ~ ~-	 . 
~ ~ D § 	 ~ ~ ~ 

1. 	A~nistro.tiva ana budg~t 0 I '§ ~200 D ~ ~ 
support for survey t~~. i ! ~ i 	 ~ ~ ~ 

2. 	A±ministra.tive a.nd budg~t ~ 0 ~ § ~ ~ ~ 
support for briJge 0 0 § § 0 0 ~ 
JD:l.intanc.nc~ I 350I I 	 ~ ~ 

C. 	 SMA § I I I .: 
1I 	 I 

~ 2 ~ D 	 I 0 ~ 
1 	 Additio~ contribution of I 0 ~ § D ~ 0 

~teria.ls to bridge ~ I 0 0 § ~ 
construction 499I I I I 	 I i ~ 

D. 	 US Peo.ce Corps 0 0 I § 0 § D 
I § I .a: 

• § I 
l. Technico.l Assist~c~ to LDD I § I 0 I 0 

in bridg~ construction and 0 I t I ~ ~ 
JD:l.inteno.nc~ training I £22 I 0 I- I.&. 0 i 

T 
TOTAlS 	 2 419 250 101• I I IgQQ 	 1J§2 I 12 ~ 

§ 

* This ~unt r~~r~sents the r~~idua.l USAID contribution remnining for bridg~ 
construction nft~r d~ductinB the more r~a.Jily ~st~ted costs for contrQCtuo.l 
services o.nj evo.lua.tion costs. 

http:JD:l.inteno.nc
http:teria.ls
http:JD:l.intanc.nc
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T.:tbl~ No. 2 

Projdction of Exp~nditur~s by Fisc.:.l Yda.r 
Tra.il Susp~ns1on BriUc~ Project 

~US ~ OOOl 

Fisca.l Y..;a.r § AID ~ 
0 -§ 

HMG?N 0 
0 

SATA ~ 
§ 

Pec.ce CO!l2s ~ 
0 

TotOol 0 
~ 

IT 1978 ~ -0 § -0 ~ -0 t -0 § -0 § 

IT 1979 
§ 
Q 755 

~ 
0 135 

~ 
~ 499 

I 
~ 90 

0 
1-1,479 

0 
0 

F'Y 1980 
0
V. 4)O 

0 
~ 295 

I 
§ X 

§ 
~ go. 

o ~ 
~1,J75 

0 
~ 

FY 1981 

TOTAL 

0 
§ 755,-
13,000 
§ 

~ 
0 
d 
f 
i 

l20 

550 

~ 
~ X 

!499 
~ 

~ 
~ 

~ 
~ 

....2Q 

270 

0 
f 905 
4,319 

~ 

~ 
0 
0 
~ 
~ 
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c) An~lr-: is of SWlp~nsion BriJ.se Division Budgl!ts 

Table: NO. 3 presents SBD's bu'leets for its budget years enJing in 
1975 throuGh 1978, anl the proposel bu;'lJJet for the year enJing in 
1979. Actulll tlxpl!nJ.itur~s are shown for years 1975 through 1977, 
a.nJ for the first six months of 1978. 

The ov~ra.l1 SED bulget shows ~ slight l~cline in a.llocations from 
1975 throuGh 1978, a.ltbough actua.1 budget ~ena1tures ha.ve increasdu 
over the s~e period. The budget line item for other Construction an~ 
~int~nllnCe # 12 is of pa.rticulnr interest to the project ns it r~res~nts 
the amount bU~Jetel for brilge construction Juring the fiscal year. 
Des~it~ the lecrcllsing a.~unts bulgetal for construction during thc pa.st 
thre.: yellrs, act'llO.l expenUi turdS have bedIl increasing. Expeniituri;!s 
.;lu:-inc th~ first six ~nths of 1978 arc n.aa.r1y m pf th<: D.!IIOunt budgetcl. 
ThrouGh bulBdt supp1eI:1ents it o.ppea.rs o.ctua.l expenditures will exceed the 
amount bulBt:!t.:::J Oona will be higher than 1977 budget cx:pendi turdS. 

Th~ ~unt proposal for 1979 construction is nt:!a.rly Jouble thc 1978 budgct. 
At tht! prcs~nt time, a. Jefinitc possibility cxists for Il FY 1979 budget 
for SBD which is substantilllly higher th:m the proposed fiBUl'~s. It is 
almost certo.in th~ 1979 bu:1g~t will be si[;,rnificantly ltl.rger than 1978. 

The 1979 propos III bu..Jg~t incluJes Il nearly' 32% increo.se for r,epairs o.nl 
~intena.nc~. This is 0. noteworthy increase IlS mnint~nance ~s not baen 
giv~n suffici~nt importanc~ in the pa.st. Bridge mnintena.nce is coverdj 
in ~re jet~i1 in the ~ecbnico.1 Ana.1ysis section of the Project Paper, but 
it cOon be said hera thOot aJditionOo1 budBeta.ry support will be necess~~ in 
the futurd. 

The SBD was estnblisheJ. in 1964 and ha.s developed into Q reasona.bly wi;!ll 
operating Oonl ma.nll~el entity. The increaseJ a.ctivity resulting from this 
project shoull not yrascnt 0.' burden that cannot be hc.nllecl. by the present 
SBD orgo.nizo.tion. This will be espacia.lly true using the FAR method which 
requires miniml fina.ncia.l reporting by the implementing a.gancy, SBD, to 
tht! Mission. USAID funds will only be released to the SBD upon sa.tisfactory 
cOlI!Pl~tion of i:!Ooch Projl!ct Bridge. This means th~ SBD will be requirecl to 
initiat~~c~~ nmount of fino.ncia1 sta.ndardization in the construction 
pro£;r:un, incluling tha budgeting and allocation of suffic:1.ent funds, in 
orJer to r~c~ive reimbursement from AID in 0... :timely ma.nner. 

http:budBeta.ry
http:intena.nc
http:increo.se
http:certo.in
http:o.ppea.rs
http:ov~ra.l1
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Tablo !lo. 3 - SOO Oudgetll ond Expen,Uturcn for IT's 1975 t.n 1')7A nnd FrC'pMed FY 19-/') Rudr.cl (~l'l\). 

&5USrWSION UIUI1;E IlUI1;J;r;:; 
---'---._ - --_._-----

FY 1975 FY 1976 FY 1977 _ --I~r::1-978 __.fL !9..?3____ 
I'ndget. ElcpendI"ttire Budget Expendltun BurJgot i'.:xl'(;ndlture Burtr.eL Rxpc.ndi lure' Ehl<.lr,ol Expend 1 luro 

c  . . 
Sl.1arv :;>0; 000 ll_QOO 1.0 200 l.O.l00 40 200 28.400 1J..200 
Allowances 2.800 2.000 3.200 3.:' :JO 3.200 1100 4 {)()(I 

T. A. & D.A 32.100 2Q.200 16100 16.0;00 3.6-,-l,Q(l 3_6...J.00 4.4,200 
Services 2.800 0; 000 1..000 1..000 I. 000 2,600 I.. 800- . 
Rent 1000 200 800 700 800 100 I. 000 
Reoair &: Haintenance 2.7:00 ],100 8S:~00 8(.1.00 73 .. 500 42,600 % 800 
EXE£ndable Goods 2.7:00 3.000 2000 2800 2 1 400 2dOO 2.&.00 
Books-II: News PaI!Drs 200 100 200 200 200 100 200 
Fuel for Vehicles 2000 2800 1 600 2.400 2,1.00 2 LOOO 6.400 
Fuel for Other PUr!1ose~ 400 100 200 200 200 - 200 
Other Expendable G2~ds 400 200 i.bo /.00 400 - 1.00 
Contingen£l 140.1.00 175.900 -1;00 900 300 3.800 800 600 800 
Furniture 2.000 2000 800 800 800 800 800 
TransE2rt Devices 8.()()0 B.oeO 1.00 
Tools & Machino,y 12.000 12.000 12.000 '2.•JOO 12 C«J 3.9(0 2C 100 
Building Construction 2,400 4,600 2,40L. 1,6(1() 

&Ifaintenancc . 
Other Construction and , 221 j 8l.'O 626,7CC 1J 2lS.9(:C' 831,400 851,4((' 922,6(Q 842,2({) 753,9(~· 1,61.7,4r r 'JI 

Maintenance .1L 
TurAL ,362,2(0 802,6(;(; 1,304,8OG 923,9lC 1,C49,1.oo 1,12B,6W 1,t21,6('{ 876,5('(' 1,877,1(C 

• EXpenditure a~ of Dec. 15, 1977.Noto: Tho budget for overhead cost \/as included in tho overall budgot 
of Dept. of Ronds. 

8eparato Budget fer 
Survey and Investiga

11 Swiss contribution 
ie t 281,124. 

&I Swiss contribut.ion is 
l6i.2,570 as p'~r infonDn
tion avnilable from SOD 

tion - 136,254 tho tot?.l budget for t.his 
ExPendituro. year is expect.ed to be 

. increasod subst.mtlally. 

Notol 	 Bo.1enco of $ 401,6(06 of SwIss 
contribution \/ill be used in 
FI Bo. 
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ill Host l:ountry Contrib,ttion 

N~~~l is one of th~ worlil's poorest Ra~tiv~ly L~~st Develope..! 
Countri~s (RLDC) c.s Jct.:rmineJ by the United Nc..tions. Despite, the 
sev.:re licit~tions impos~u by ~ ~ck of nnturnl resources, noil n 
short.:l.::;': of trninal ma.n~ers o.nJ. tl!chni~i~s, th~ GON hc.s l:!IQ.ila 
consi~ernble proer~ss in its efforts to mobilize resources to 
develop the nc.tion. Th.: nntioruU. budget ho.s sianificQJltly BI'Own 
in recent yd~S nnil pnrticulBr nttcntion h~s been focuseu on the 
nntionnl briJ.e~ construction proe;rmn. 

~ ~~ totul GON contribution to th~ Project h~s been c~lcu~te~ ns 
c.pproximntely $550,000, ?r 12.1% of the totAl lif~-of-proj~ct costs. 
Thus th~ GON will not meet tha 25~ requir~ent of FAA, section 110 
(n), M~ n wa.ivar is herew1th reguesteu.. Provisions for such wa.ivera 
nre citeu in saction 307 of the Intern~tionnl Development nn~ Food 
Assistnnca Act of 1975 permitting n wniver of tha 25% cost-shc..r.ine 
requireaent for either of the followins re~aons: (n) 0. wiver CllD. be 
Gr~nt~u for ~ projact or o.ctivity, only on n cnse-by-cnsc b~sis (i.e., 
no blnllket cOWltry wnive~s), o.nJ. (b) 0. wc.iver cnn be 6I'QJlted on the 
bnsia th~t th~ letermin~tion of the cO'llltry' a eligibility must be bc..ae~ 
on the ONCTAD list of "relntively leo.st J.evelopel cOWltrias" • 

. The project quo.lifies for such 0. woiv~r Wlder both of the conJitions 
cite1 c..bove. The no.ture of thc proj act prov1d~ 0. strone nreument for 
such n wn1ver, in thnt the purpose of the project is oriental towurls 
enhc.ncing th~ prescnt co.po.cities llD.U cc..po.bilities of M existine M~ 
functionin6 GON o.Bdncy. USAID is convincail tho.t the propose level of 
host country contribution is o.Jaquo.te, given the fo.ct tao.t the annuo.l 
SBD budB~t will continue to grniuo.lly incre~se. Rnther thnn requesting 
nn nrtificio.lly high level of bUUeet o.lloco.tion during the life-of
th~-project, ~ich will not be mintninej once the project is 
co~leted, USAID is requesting n 10% wniver of the requir~ent 
inorder to o.llow the GON to continue its program of grn~uo.lly incrac.sing 
the SBD's nnnunl budget in line with the Division's d.:monstrntaJ 
~bsorbsion cnpo.city nn;1 mno.eement c~po.bilitics. 

In nllition Nepnl hns be~n clo.ssified by UNCTAD "., 0. RLDC nul quo.lifies 
for ~ wniver on these grounls. The 12.710 prescnt level of contribution 
to pr~ject costs is 0. substMtinl invastment ofaxtremely scnras 
resourc~s o.nd to re.quire 0. hif3her level of contribution woulJl 
unJoubto.blly pl~ce greo.t stro.in on the overo.ll .iev~lopment program 
of the C-oN. 

http:overo.ll
http:o.Jaquo.te
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Th~ wiv~r NqU.ast has be~n thor.Jll6hly 'l1scusscu within USAID o.s wdll e.s 
with th.a vo.rious c~ncernca GON aBcnCidS o.nu in view ~f thd strong 
o.rCUJ:1l:!nts f~r such 0. W'o.ivcr :mi thi.! p~j cct I s c.b illty t~ medt sto.tuo.t:)l"'J 
r~quir~dnts, the Pr~j~ct P~~~r firmly supports thd n~cdssity :m1 
ldsiro.bility ~f ~ro.nting ~ 10% wiv~r ~t the h~st c~untry contribttti~n 
:-~quir~I:lt;!nts ~f the FAA. The GON will . then be in a. p~sition to IJtldt 
the 15% host country contr;.butbn by 0. c;ro.tluo.l inCNo.so in th~ pri!scnt 
lev~l ~f the SBD budc~t. 

http:inCNo.so


e) Financial Plan 

1. Fix~J ~unt R~imburs~~nt 

Th~ cajor f1nnnci~ ~lec~nt of this proj~ct, 2.665 million dollars, is 
~~rmnrk~Q for construction of suspensi~n briJges. ~ch bridge construc
tion must :0 throueh ~ number of stepr~ sit~ sel~ction, procur~nt of 
r~w ~teri~ls anl f~bric~t10n of bride~ parts or ~lloc~tion of ~teri~ls 
:md pre-fo.brico.t~ 1 p~s from stored stocks, tra.nsport~tion of pc.rts to 
sito:::, o.n1 construction. Sinc~ ~ll bridges indiviu.\UI.lly must go throu~ 
thes~ steps, ~uch briUg~ cOon be consid~re~ ~ ·l1scret~ subproject. This 
s~ts up ~~ iu,co.l situo.tion for using th~ Fixdd Amount Reimburs~ent 
IJcthod offina.ncinc the costs of bridges. The Swiss ASBocio.tion for 
T·=chnic0.1 Assist~nca (SATA) contributeJ ~ substantial SUPl;ly of construction 
materic.ls in 1977 for suspension brijg~s construction. Much of this 
inv~ntory will still b~ on hand wh~n this proj ect sturts up, o.nd will be 
o.vo.i~ble for project bri1ges. The matari~s on h~nl, plus the f~ct that 
SED's 1978/1979 buJg~t will be finc.lizeJ. by July 1978, will mk~ it 
possible to beGin proj~ct imp1ement~~ion ,rlthout ~n o.'lwncl:! of funds 
frotl AID. Results of the first project evc.lu.a.tion will show th~ Mission 
whether or not the FAR I:1ethod. is working a.s effectively a.s pl.a.nned. If 
not, soma modific~tions will ho.ve to be mnde, such a.s lirect commoJity 
procur.:!ment by ArJ/W or ~'lvances of funds to SBD. (See 'rechnico.l Ano.lysis 
Section of Project P~per) BriUg~s to b~ construct~J. unJ,cr the project ho.ve 
not yet been identifiel. SBD, based on site surv~ys, will select bridBes to 
b~ construct~d) o.nd the Mission will review ea.ch to letermine wheth~r or 
not it I:1e~ts acr~eJ. upon scll:!ction critaria.. If it loes, th~t bridge will 
be incluleu' a.s ~ project brilge. Once the total.esti~ted cost of the 
brid.ge is est~blishel tht! Mission will agree to reimburse SBDunder the 
FAR method for a. percentagc of the estimnteJ. cost. The reimbursement 
perc~ntage w~ll be letcrtlinad from periodiC reviews of SBD's buiBets ~nd 
buJgi.!t performance in order to ensurc a. minimum 15 percent GON contribu
ti.on is minta.inel. SED will procee-l to construct the project brilge usine 
its .own funJ.s and mo.teri~ls. Upon compl~tion of a. project bridGe, AID will 
inspect the briJe~ jointly with SBD, o.nd if founJ. c.cccpt~bl~, ~ll procee~ 
to rei~urse SBDfor tha praJctcrmined ~unt. Th~ SBD, through GON's 
budeeta.ry processes, will th~n h~ve these funis av~ilnble to continu~ its 
brijgc construction prosro.m. As ~n example of how FAR would work in this 
project, we can usc two bridses incluQ~d in the Germnn Consult report o.s 
high priority briJ.ces. These o.re BriJgoa No. 19, on the Sun K::>si, with a 
spa.n of 162 meters, o.nd Bril~e No.6, on the Honeu Kho~, with ~ 33 met~r 
span. I:f SED .leciJ.es to build thl:!Se briJe~s, and if the Mission l.:lteI'lllincs 
thdy me~t th~ site selection crit~rio., they will be include~ ~s project 
bri:lees. SBD woull than obt~in bids for fa.bric~tion of bri:lGe components, 
transporta.tion of the components to the construction site, a.nJ for th~ 
construction i tsel:f'. After evc.l.ua.tion of the bils, contra.cts woul·l be 

http:budeeta.ry
http:materic.ls
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o.wnrlcl-l. M:l.tdrials WoJull then b~ l..:llVdra 1 to th.:: ftlbrica.tor from 
SBD's stock, BC~el::m the cost of ma.tarials ilaliv~rd to the 
fabric:ltor }?lus thd vnlut:s of contra.cts a.wc.rd~l, an t!sti.mzJ.t..:l cost of 
-.!~ch briJel.! coull be jdt.::rmind'l. Thd Mission woulJ th~n ha.ve to 
i~t~rmin~ what p~rCl.!ntaed of estirna.tad toto.l cost ~ull ba r~imbursei 
unl..:r FAR in orler to insurl.! GON's ov~rall contribution to thu project 
is 15%. Th~ GON's contribution to proj~ct costs will incluJe budget 
~dnlitur~s for projclCt support costs, i.d. a.lmin1stra.tive dxpenses, 
w..."intclnanc~, sur'rey t~Ol:lS atc. Th~ GON' s contr~ but ion of 15% of tota.l 
proj~ct costs will be a compilation of the contributions calculated 
for each in.livi.:lual bri·Jecl. As a r..:sult of keepine 0.' 'runni~ account 
of the contributions rna.de by the GON to each bri1ea construction, the..: 
FAR rdimburs~ent by USAID will b~ able to fluctuate in~r1~r to insur~ 
tho.t th~ ov~rall total contribution by th~ GON rdaches the 15% ldvel 
rdquirt:!l by the proj <:!ct. In the caSe of the a.bove two bri16t!s GerI:ltlIl 
C~nsult's estica.t~d coats, projected tc FY 1980 prices ard: 

Cost Cornconent 

Ma.tcria.ls 

~ 

Fa.brication 25.5 	 1.3 
a.. Truck 8.1 	 1.5~ 	 j 

~ BriUecl No. 19 Brid6~ No. 6 
......'1 ~quivtllcnt us $000 ..... Rs . 12.45 to us :1; l.00) 

tH.4 	 73 

~ 
b. Port~rs 19.3 	 11.3 ~ 	 ~ 

Construction 	 0 32.3 6.8 ~ 
~TOTAL 166.6 28.2 ~ 
~ 1 

l:!ascl.1 on its r~viaw of SnD's bu:.lgEolts \~.1 ~enditure l~v~l, the Mission 
!:liGht d.~cile to Nimburs,;: 95 llercant ~)f the tota.l Eolstima.t..:.l cost of 
.::ach. Sinc~ Dri-lee No. 6's spa.n is fairl,y short it coull I-robD.bly ba 
comp10tdd in one construction season. If the USAID a.nJ SnD inspection 
foun1 it accdpto.ble, r~i.mbursemcnt of the equival.::nt of US ~" .26.8 
thousa.nl (95% (Jf' $28.2) coull b d role imm~liately. nriUe~ No. 19 has 
a. lonGer span and. ~ull proba.bly not bl) complete'l d.urin~ a. single 
construction Seo.S011. R~imburs.::munt of the cquivaldnt US $158.3 
thou~an..l (95% ot'$166.6) would b~ m:i.; onl,y c.ftar completion a.nd pa.ssing 
the fino.l inspection. 

All oth..:r proj cct bri~J.ge coats woull be r.::imburSdd in the s::une ma.nn~r. 
If the Mission rf~viclWS of SDD bude;dts indicate a.Uministr:ltivd tlnd other 
project rdl.Q,t~\l ~xp,.m1itur.::s a.r<! sufficient to rnolte thc 15% contribution) 
the c:ntirl: dstiIlltl.t~-l bridg~ costs could be Nimbursdi to the GON. c.t the 
tiDe the finc.l proj~ct bridGd is ii~ntifieu a. fina.l r~v1ew will be ca.lc 

http:bri~J.ge
http:thousa.nl
http:Ma.tcria.ls
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~f SED's 1if~ ~f ~r~juct bulg~t ~xecuti~n in ord~r t~ l~termin~ th~ 
~ppropri~t~ r~i~burs~~~nt Pdrcent~ge t~ use to ensur~ ~ GON 15% 
c~ntributi~n ~o th~ t~t~l pr~ject cost. 

2. Oth~r C~st Elc~ents 

T~b1e N~. 4 pr~sdnts ~ summary ~f estimnt~d project costs ~nJ th~ 
sourc~ ~f funlin~. T~t~l c~st ~f th~ project is estimated t~ b~ ~b~ut 
4. 25 mi1li~n l~ll~rs. The ~stimnted 1. 2 milli~n l~llo.r USAID c~ntribu
ti~n f~r th~ for~icn exch~ncc 81em~nt ~f briJed c~nstructi~n is b~seJ 
on GdrmIl C~nsu1t' s ~stimo.te thnt ~na.ver~ae ~f 45% .Jf!:>ril:,:..: c~:;·ts ~~t''': 
f~r inporteJ c~mmoUities. Th~ r~~ining 1.465 million· lollnrs is for 
l~c~l currency c~sts of f~bric~ti~n of bridge p~rts, tr~sport~tion ~f 
p~rts t~ the brid3c sit~s, ~nd construction contr~cts. The Mission 
p1~ns t~ contr~ct ~ U.S firm to ~e th~ Trci1·Clnssif1c~tion stuJy, 
~na N_~~l~s~ firms or instituti~n to UQ th~ Disp1~cca Tr~lesman study 
~s w~ll ~s to ~ssist 1n the in-d~tb project e~luntion. SATA plnns 
to c~ntinue its t~chnic~l ~ssist~nc~ progrwm with the bJD Qnd LDD, 
how~vcr, we do not h~ve ~vcilnb1~ th~ Jo1~r v~luc of th~s~ ~~rvicds. 

http:stimo.te
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To.bl.:: No. 4 
Summary Cost Estico.tes o.nu Financial Plan 

Tra.il Suspension Bri.Jee 

(us 	$ 000) 

Us~ 

1. DriJecl Construction 

2. 	Tro.il Classifico.tion 
Stuly 

3. 	 Displo.Ccl~ Tro.d~sc~n 
StuJy 

4. 	 SurveY T<.:CJ:l 
c.. A·lmin. Support 
b. 	 Technico.l Assisto.n 

AssisttlIlCcl 

5. 	 Brila~ ~~intdno.ncc 
Co.po.city 
0.. A:.lI:lin. Support 
b. 	T~ch. Assisto.nc~ 
c. 	Tra.inin~ 

6. 	Project Bvo.lu-~tion 

TOTALS 

(Sourc~ of Fun..lin(7) 
A.ID HMG/Neo.pl SA1'A P..!o.Cd Corps--

FY LC ~ LC FX LC FX- -
1200 1465 499 255 

I I 
! 

I 
250 ! 

I 

10 I 
200 

X 

350 
X 15 
X 

~ ~ - - - - -, 
1492 1508 I 550 ~ 270 

Total 

3419 

I 250 

10 

200 

350 
" 15 
t , 

I --12. 
14319 

Footnotes: 

Thd fi3urcs o.bove ho.v~ o.lready takcln posaibld inflation into account. Inflation 
rc.t~s us..:l c.rcl: 

1. Ma.tclric.ls 15%::l.nnu-~lJ.y 4. Construction 10% o.nnually
2, Fllbrication 12 .5% " 
3. 	 Tr~sport (Do.sal on Gcl~~ Consult cost 

0.. Truck 15% , , proj dctions) . 
b. 	Port~rs 10% , I 
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PART IV. n1PLEMEN'l'ATION PrMNING 

A. ADMINISTRATIVE FEASIBILITY 

In ~rder t~ ful~v Qssess the adcin1strative feasihility ~f successfully 
cch1ev1n~ the inst1tut1~nal building purr~se envisi~n by this pr~ject, 
it is e~sent11ll t~ first clec.rly understand the planning and ~peratbnal 
rneth~a~l~~y presently being utilized en1 that nr~p~sed f~r the future, 
11~' the t~r3et GON institutbns. Only up~n c~D.pletbn ~:f' such an 
onolys is, '\01.11 the pr~cess ':If pr~p~sing end nlanning inn~votbns aimed 
at 1::l:)r~\"ing the existing instituti~ns, bec~I!Ie a realistic ond worth
,{hile excercise. Then during the inplementati:m stage ~f the pr~ject, 
the vit:.J. functi~ns ~f adapto.tbn ond OI:lOlgonntbn ~f :1ra~tic realities 
ond the~reticlll c~ncepts con u.1.tico.tely result in the successful 
acll1evcma~t ~f the instituti~n~y ~riented purp~se ~f the pr~ject. 

As a result ~f utilizing the FAR system, the odc1nistrotive de~nds 
which the pr~ject will %:lake ~n USAID/Nepo.l and A!1J/W are mn:lJ:ml. The 
presont US/lID stoff sh::>ulc1 be able t~ pr:>vide essentic.1 IJ:)nit~r1n::; and 
inspectbn pers~nnel thr~uGh~ut the life :If the pr~ject. lJJJ/W will 
be requirec1 t':l pr~vide ~ni~ assistence t~ the pr':lject by c~ntrQcting 
with on orpr':lpriote individual ~r firo f:>r the Tr~ ClQssificQti~n 
Study. In the In1tial and Fino.1 Pr':lject Evo.luotbn AID/W will be 
expected t~ pr':lvide necessary TDY personnel. All other technical and 
odoinistrotive requirements will be filled by the SBD/LDD stoff ond/~r 
the SATl./PC technicians. 

At ,resent the vc.ri':lus elements ':If the GON notion-wide program ~f 
bri~e c':lnstructi~n foll under the jurisdicti~n of two MinistrieJ. 
The r.m.j~r c':lI:IP':Inent ':If the pr~grQI!l is the direct resp~nsibllity ~f the 
Suspensi':ln Drid~e Division of the Deportcent ':If R~QdB which is in the 
Ministry ':If "!~rks and Tronsp~rt. The GON is evoluo.ting a plan of 
decentrolizati~n which ~~ulc1 require SBD t':l divide its res~urces between 
the f':lur deyebo!!lent re5i,ons of the noti~n. Such 0, reorganizQti~n tIllY 
well l:l~sen the central c~ntr':ll and ~nit~ring function ~f SBD while 
at the so..ce time inhibiting the d1vision 's obllity t~ produce the 
require number ~f bridges each year, due to a lack of ndequo.t~ 
pers~nnel and res':lurces. hs it n:w is c~nstituted the SDD has the 
resp:>nsihility t~ c~nstruct Trail Suspension Dri1~es occ~rdinB t~ the 
to.r3ets csto~lisheu by the plQDDing ~cuments ':If the GON end the vori~us 
district pancho..yc.ts of the f~ur devebpc.ent re!Ji~ns. SBD D.ust ~ive 
technicnl advice and material supp~rt t':l the ':Ither ~':Ivernccntal units 
inv':llved in the nati~n-w1de c~nstructi~n pr~~wo. The SDD presently hos 
a technical and odc1nistrotive stc.ff ~f DCre than 130 pers~ns and a 
prop~sed onnulll hud~et f~r F'Y 1979 ~f 2 mlllbn d':lllo.rs. ht this 

http:d':lllo.rs
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wr1t~, there are 1iscussi~ns tmuer way within the Plannin~ C~mo1ssi~n 
.:md the ~t1nistry ~f FL'1ance which will in all pr~hability result in a. 
suhstantiQl increase in the annual ~udqet ~f the SDD. 

Such Q r~ssihle increase is seen I)y USJ\ID as a very p~sitive in1icati~n 
~f the GO~rl s ~rlllina;ness t~ rec~~ize in c::mcrete financial f~~ the 
vital r:Jle SnD on:1 susJ.'ensbn brid;5e c~nstructbn ?lay in the ~vern.ll 
1evel~pcent ~f the nati~n. 

The annual c~nstructbn tar.'~ets :Jf between 20 and 30 ~ri~es f~r the 
SnD are presently esta.blish by the Planning C~mmissbn, as a result ~f 
the :le.conds I~enerated thr~u:'3h~ut the ntlti~n hy bcal and district 
panch~vats. The Dresent vr~cedures call f~r ~nly a limited en3ineerin~ 
survey Jf the c:Jnstructi~n site, Jnce nati~nal bridge l~cati~ns have 
been set by the Plonninr; C:::lI:mlissbn. Once this initial survey is 
c:cpleted hy SnD en~ineers and survey~rs, bridlJe desi.1Il8 and CJst 
estic:J.tes ~e c~m!?iled by the de8i;:;n secti~n ~f the SDD. The cUvisi~n 
then appr~ves these technical elements' ~d earcarks funds f~r the 
necessary raw mterials fr:Jm st~cks previ~usly st~red as a result :Jf 
standcrdized procurement, the fabricati~n ~f the needed standOl'dized 
bridge c~cp~nents, the transp~rtation t~ the selected site and the 
actual c~nstruction ~f the briQ3es. 

Due t~ effJrts ~f SATA technicians wJrking with SED pers~nnel the 
divisi~n has been able t~ inc~rD~rate a certain a.c~unt of standardi
zati~n ~f :)ridlJc desi:~ and bridge comp~nents int~ the Drogram. Such 
standardizati:Jn has ~imized the l~ureaucratic delays inv~lved in these 
crucial steps and has enable SnD tJ st~re a w~rking quantity ~f raw 
materials.tIld fabricated c~cv~nents in Ipvernment wareh~uses. Thus 
~nce the site selection, survey and all~cati~n ~f funds is acc~cplished 
th~ SnD CM {!lOve ahead relatively qui"cltly in its pr:JJl"OJn Jf bridge 
c~nstructi~n. SnD ~perates a c~ntinu~us pr:Jgrac Jf procurement through 
their n~roal channels so as t~ insure that the pr~~r~l can c:Jntinue. 
At prescnt a porti:Jn ~f the funds utilized f:Jr this advanced Qrocure~ent 
is pr~vicled t~ SnD hy SATA under a 1977, 3 ltfil11:m Swiss Fronc :~ront 
in aid. 

The transp:Jrtati~n ~f c:Jcponents and the c~nstruction of bridges ~e 
acc~mplished by standard GON c~ntractin:~ procedures and SnD supervisory 
eIllJineers etc. are aSSigned t~ each site in :Jrder t~ insure the l)r~per 
technical and fiscal can~~ement ~f each Drid~e sub-Dr~ject. Once 
c:Jcpleteu., each bricl~e is sub,jecte1 tJ a. final inspectbn and 0. rep~rt 
is subcitted t:J the divisiJn varifyin~ c~c~letiJn Jf the c~nstructi:Jn. 

In additbn, the rlivisbn has in the post cO:Jperated cbsely with the 
Local DevelJpnent Departt:lent of the Ministry ~f Hoc.e and Panchayo.t t~ 
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technicilly :1I1'1 ooteriolly supprt the LDD hrid·3e c:mstructi:m 1?ro~mn. 
The LDD. lltilizin~ the Qssistance of PCVs and LDD overseers provides 
the cssentiol site selecti~n and survey inforcation for a prop:>sed 
~riQ;e. Funds f:>r the construction are th~n channelled from LDD thr:>u~ 
th~ District Ponchayot t:> the L:>c~ Ponch~ts. Supervision and coordina
ti:m by PCVs ond district engineers are providec1 and the construction 
I'r:>~al:l l!tUizin~ local portic1ro.tion is initiated end cocpletec1. Should 
on initiol survey of the site result in the need for 0. degree of technical 
i:quts or t:l:lteriol sU1.~l'ort beyon1 the capabilities of LDD Mel the local 
ponch~t) SDD is contacted. SnD will then cleter::rl.ne if the subject bridae 
falls withtn its own r-rogro.n of construction and therefore the nbove 
prococlur~s will o.pply ~ or if only liI:1iteJ technico..l anel ooterial support 
fron SDD will be required. In this mnner the GON hos been able to 
odoinister and coordinClte the culti-deport!:lental, Ilo.tion-wide :,~overnment 
pr~~QI:l of b:riu.~e constructi::m end ha.s ~ro·:iuolly increased. overo.ll 
construction copahility. 

As a result ::>f the overwhelcing notiono.1 deI!UlIld for briuGe construction, 
the SED has not as yet heen in a position to devote sufficient time or 
personnel t::> the developI!Ient of a comprehensive divisional pr:>.o;rrm of 
nejor onintenonce for brid;es or trQils. The systeo ClS it n:>w exist is to 
Cl certClin e>..'tent au hoc. Minor tlClintenClnce ·to a litlitecl extent is no\; 
carried on by the 10co.1 or district panchayat. Reports concerning I:lO.j:>r 
~intenonce requireccnts especiilly when a bridge is in danger :>f collClDs
in~, ore s ubm tted to SnD ::>y 0. nuo'.:>er of sources. These include; SDD 
survey teoDS ond engineers returninG fr:>n field trips, district level 
ensineers ond ))onchoyo.ts, loco..l ponchoynts or concerned individuQ).s, LDD, 
Peo.ce Corps Volunteers, ond SA~\ technicians. Such reports ore evaluated 
in S~D one) then decisions are mode a.s to pri:>rities. Funds are then 
utilized ~y SDD froo the line itco e~kcd in the budget for su~h 
mintenoncc. The required technicio.ns are then assigned to the sites 
requiring mClintenonce ~~d the necessary ~rk is c~leted. Such an a.d hoc 
pro:sr~ of minteno.nce ~~11 o.t tines necessitate th~t SED divert essential 
,crs:>nnel fro~ ~n5~ing ~rojects thereby causing unforeseen delays in the 
:'\veroll pro3TOO. 

In the brid~e construction by LDD/PC the vast tlo.j~rity of the essentia.l 
r:laintenance con be a.ccomplished by l:>cal or district pe~l'le. Sh~u1rl 0. 
specific ~ria3e require 0. degree :>f maintenance beyond the capacity ~f 
10co.1 res~urces. ~ rep~rt is su~~tte~ t~ SBD. A prioritiz~tion is then 
node in teres ~f the overall no.tion~ requirements and the availability 
of resources) and if fea.sible the necessary funds and personnel ore 
all:>cated t::l the specific l.lri:;J;~es and oointenance is accoopl1shed. 

In :>rder to initi~te the c::mtinuin:s process ~f upgradinG the GONt s 
institutional CQ~o~ility, the GON/USAID Trail Suspension Bridge Pr~ject 
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is rec::ll:JI:lending certain inn:>vati::ms in the existin3 :>perat1:>nal pr::lce

lures :>f b:>th sno and LOO. These c:>ncepts ancl 1nn:>vati:>ns are based 

up:>n extensive ~liscussi::ln with the c~ncernec.l GON agencies, with the 

internati::lna.lbn::lrs a~enciea iJresently inv::llved in the ::Ivero.ll iir:>·3l'oo, 

anJ ~n the verJ th::lr::lu:~h ana.lysis and. rep::Irt written f:>r USAID by EAST 

C::Insultin~ En~ineers ::If Kathnnndu. 


FrJO these discussi::lns ancl rep::Irts USAID c::lncluded that the weakest link 
in the existi~1 adninistrative chain :>f events leading t:> the c:>~leti:>n 
of 0. specific bria1e is f::lund in the initial site selection Dr~cess. The 
existini; syst~m all::lws f::lr ::Inly a. oiniI:!llJ. SDO/LDO input t:> the ultiz:la.te 
~\ri:1ritiznti::ln and selectbn ::If brid1es to he c::lnstructed in any specific 
year. US!~ID' S '1r::lj ect, bMed UD~1n the rec:>mendo.ti:>n :>f the EAST Rel,l::lrt, 
envisi:>ns th~ esta1)lish.t:lent 'Jf 11 C::Iordinatin..1 C::II:lI!littee in the Ministry 
'Jf t'l:>rks and Tr:msr::lrt cOClDriscd ::If representatives 'Jf the SnD and LDD t:> 
ascerta.in the brid~ea thllt each ::If these a!~encies will lll',dertake. Once 
such a leterninati:>n is cade, the Coor1inatin~ C::Icmittee will suhcit its 
annual request f::lr resources t::l the Plann~~ C::Iccission and the Finance 
~anistr.f in the f~rm ::If the prJp~sed annual bud~et. 

The l'r:>jcct envisbns the establishnent ::If a stac~ed selecti::ln pr':Jcedure 
~y the C::I::Irdinatin~ C::Irnmittee. In the first sto.1e a Dri::lritized lis~in~ 
::If the l'ric1ges requestetl by each District is t::l he submittell t::l the 
C::I::Irrlina.tin,~ C:ccittee. Each rflquest is to be acc:>I:1panied by certain 
"'ase-line 'lata c::Incerninr; the pr::lpseu. site and surr::lunding area (see 
Annex: EAST C::Insultin'~ En~ineers, Rep::Irt). Such a oeth::lrbbl3Y' insures 
tha.t the pr::ljects will inv::llve the tarr;et p::ITmlatbns in the crucial 
initial phase: ::If the I!r::l'~a.n. Dased::ln this data anrl the natbnal and 
re1bnal requirements f::lr brid~es, the C::I::Irdinat~ C::ICI:littee will then 
request fr:,o the Plrumin.3 C::II!lIllssion and the Finance Ministry the 
l-Jutl::;etar"J funds for the ]}r::l,!rnn ::If each ::If the ',pvernoenta.l nnits c::lncerneu. 
(S:!D/LDD). Up'Jn receipt ::If a decisbn fr':ll:l the Planninl3 C::Il:l!:lissi:>n and 
the Finance Ministry, the C:>::Irdino.t1n~ Coccittee will assign survey tea.ns 
t::l carry ::Iut 11 IJ::lrc letailed en5ineerin,~/s':lci:>-ec:>n::lcic investi:;atbn ::If 
the vr~p::lsetl sites. The inr::lrnati::ln resulting fr::lc these surveys will 
them enable the C:>ordino.ttng Coc:rittee t::l establish a pri::lritized sh::lrt 
listin~ ::Ir jri~es t::l be c::lnstructed in a specific time frruoe. Then 
each '.pvern.I:!ental unit '-till vr::lceed usi~ established ::Iperatbnal 
pr::lcetlures. 

In terns ::If UP~!l1in.::s the ca.intcnance pr::l~ram ::If tho SDD/LDD the P'rJject 
P~pc::r l'JIlkcs a nUI:l!)er ::If rec::lr.ll:lendati::lns. Thc Technical Anal~rsis sectbn 
::If the Pr':lject Paper ::Iutlines a Drop:>sed pr-:>crrac f::lr inC~rt1::1rat~ 
oaintcnance tr~inin~ anu an annual system of rep::Irtincr fr::lo the districts 
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~ch ~7ill he inc,rp,roted int, the SlID systetl ,f ,perllti,n. In m,st 
coses the c,sts oss~~illted ~dth otn,r CA1ntenance ,f SnD bridges such as 
wnlkwoy re~.~oir, cohle adjustment etc. c,ulc1 be rec,veretl by l,col 
'~onchaY:lts thT::lu~h the r.hD.rgin~ ,f t,lls f,r ill n,n-;bcol trnffic. 
Moj,r :::l:lintenance such os er,sbn c,ntr,l, coble replo.cement etc. would 
still, ,f necessity, he the resp,nsibility ,f SDD. 

The re~c.irs Qss,ciated with LDD bridges W::luld recoin the responsibility 
,f the l,col pe,ple and funclin3 w:::luld Q,~nin he rec,vered fnm t,U 
cho.r1es f:::lr the use ,f bridges. The pr,ject pr:::lp~ses the inc'r~'roti'n 
,f a rno.intenonce trai:ling pr'arOtl as port ,f the Pence C,rps V,lunteers 
1\,":::lrk at a specific hridge. An inJivicluol w:>uld he troin'c:J. in 
maintenance during the building ,f the hrid~e ana 0 tlini.t"l kit W:::lul1 
he j"r:::lvirled upon c'l:lpleti,n of the c,nstructbn and troinins. 

A cruciol eletlent in the estllhlishl:lent ~f 0 vioble and c,ntinu,U! 
pr:::lgTD.r.l ::If tlIlintenance ,f bridges is a cotl1?rehensive listing ,f th,se 
hritl3es which rresently exist in Napal. N~ such invent:::lry n,w exists. 
N,r is thel'e any cleor l,icture., either f,r plnnning :::lr tl:lintenc.nce 
,urp,ses, ,r the noti,n-wide nctw::lrk :::If trails. The Pr:::lject Paper 
envisi::ln that the Troil ClossificQti~n elel:lent ,f the ~r:::lject will 
result in 0 l:lIlj::lr initiol step in the elicinoti,n ,f such pr:::lbleCB. 
Once such a clossificati,n is c,l:lpleted the selecti,n pr,c~dure for 
hri:lges will be pr:::lviJe with on extreI!lely volu:lble t:::lOl in terms :::If 
plonnin~ ona the nati,n-wicle cointenonce pr:::lgrQl:l con begin t::l functi,n 
in a c,nprehensive ana systemtic l:lonner • 

• 
In thot th~ c'nce~ts and inn,vo.ti,ns pr:::lp,sed in the pr:::lject ore os yet 
untestetl in Q fielJ situo.tbn, the progTQtl is desir;ned to pr,Vid.e od.eQllD.te 
'l'p,rtunities t::l test, evo1ullte, and. revise pr,ced.ures end !:1etho:bl'3ies 
thr,u.~h,ut the life ,f the pr,ject. 

http:od.eQllD.te
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PROJECT IMPLEMENTATION PLAN 

I. Grant A~reenent Signed. 

II. Bri(l~c Site Survey: 

/'"_ .. l. 	 SATA technical Ilsaistance in place in SBD. (SATA/SDL).,
Prbr ) 

Design 	~f initial criteria f~r site selecti~n c~mDleted.
'( 	 2.Actilll1 (SATA/SDD) • 

-- - 3. 	 C~mpleti~n :>f initi:ll training r.u:muo.l ~f Bridge Survey 
Guidelines. (SATA). 

4. Assi~nment ':If enD pers~nnel t:> survey teo.ns. (SBD). 

5. Trainin~:>f initio.l survey te~s c:>cpleteu. (SDD/SATA) 

6. C:>mpleti:>n:>f initial fie11 surreys. (SATA/SED). 

-:4- 7. C::>I:1pletbn ~f initio.l s:'te selecti::m. (SBD) (See m 7) 

B. 	 Evo.luati:>n:>f site selecti:>n criteria Qnd survey ceth:>d~l:>gy 
(SED/SATA/USAID). 

9. 	 Revisi::m Jf in1tio.l criteria. and site survey meth:>d:>bIJ'J 
(SBD/SATA/USAID). 

10. 	 CJ~~leti:>n:>f sec:>nd trainin; ~r~~~ fJr survey te~ (SDD). 

11. 	 C:>~)lcti:>n:>f scc~nd field surrey (SDn). 

-* 12. 	 C:>l:l!~letbn ~f sec:>nd set Jf site sclectbn. (SBD/SATA/USAID) 
(Ge~ III B 7). 

~ 13. 	 Ev~lua.ti:>n Jf site selccti:>n criteria and surrey ccth:>u:>l:>gy 
c:>cpleterl. (SBD/SATA/USAID) (See VII). 

14. 	 C:>cpleti:>n:>f revisbn :>f criteria. Qnd survey pr~ce·:lures. 
(SED/SATA/USAID). 

m. 	A. Dri:l;e C:>nstructi:>n: 

.-"- 1. A.:lYertise for t'r~curel:Cnt ~f re.~" mterio.ls c:>1:1pleted (S::3D) • 

Prbr r' 2. Placeoent Jf J!':iers f:>r r::tw ca.terio.ls c:>l:lvleteu (SDD). 
Actbn ___ 3. 

Delivery :>f raw co.teria.ls t:> SDD c:>mpleted (SED). 

4. Bridge rart fahric~ti~n c:>ntracts si~ed (SBD). 

http:co.teria.ls
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5. 	 Raw ~teri~ls 1elivere1 t~ fohricat~r (SBD). 

6. 	 F~bricati~n ~f initial ~Qrts c~cpleted (SBD). 

* 7. Site selectijn and c~nstructi~n c~st estimates f~r FAR syste~ 
sub-rrjjects a~reed up~n (USAID/SBD/SATA) (See II 7). 

A. Fabricated hrilg~ parts deli1ere~ t~ c~nstructi~n sites (SBD). 

9. Estahlishment ~f t~l1 c::>l1ectbn and rudntanance systetl with 
pencho.vot c::>npleted. (SBD/L~cal c.nd District Pc.nchaynt) •. 

10. C::>nstructbn ':If bridges c::>mr'leted (SBD). 

11. Inspecti~n ~f bridges c~mrleted (SBD/SATA/USAr.D). 

12. C~tlpleti:m ~f initiol FAR po.Yl!Ient (USAID/SBD). 

*13. 	 EvoluQti~n ~f initial FAR c~nstructi~n phose. (USAID/SBD) 
(See m :s 7). 

III.B. Driu3c C~nstructi~n: 

'1. Advertise f:>r 2nd tronce ::>f pr:>c'izrement :>f raw mteriD.l.s 
c:>tlpleted (SBD). 

Prbr 
2. 	 Plncc~nt ~f orders f::>r raw ~terials c~mpleted (SBD). 

3. 	 Delivery ~r rnw Dateric.ls to SBD (SBD). 

4. 	 Bridge port fQbricati~n c:>ntrocts signed (SBD). 

5. 	 R~1-1' ~terials delivere(l t~ fabricQt~r (SBD). 

6. 	 C::>rnrleti~n ::>f initial 2nd trance ~f fobricQti~n of parts (SBD). 

7. 	 Site seleeti::>n end c~nstruction c~st estimated for FAR system 
sub-"r~jects (rhose B) osreed upon (USAID/SBD/SATA) (See II 13). 

8. 	 Fabricated brid~e parts delivered t~ c~nstructi~n sites (SBD). 

9. 	 Establishment ~f t~ll c~l1ecti~n and ~tenance system with 
Panchayat c::>mpletcd (SBD/Local and District Ponchayat). 

10. C~nstructi::>n ::>f bridaes (phase B) co~leted (snn). 

11. Inspecti~n ~f bridges completed (USAID/SBD/SATA). 

12. C:>mpleti~n ~f phase D FAR payment (USAID). 

*13. Evaluati::m -:>f !,hase D FAR constructi-:>n (USAID/SBD/SATA) (See VII). 

http:Dateric.ls
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IV. Tr~il Ne~rk Classificati~n and Study: 

Pri::>r 4,. Sc~pe::>f w:)rk dcsi6Ilerl (USAID-TDY). 
J\ctbn 

2. 	 PIO/T issuu~ (USAID/N). 

3. 	 Sterc:J aerial ,hot::>s and nati::>nal base cap oade available 
f::>r use in i'J.D/vT (uSAID/amT), 

4. 	 C::>nsultant's c~atract signed (AID/W). 

5. 	 u. S. ','h::>t::> antI en!? interpretatbn cOJ:lpleted (consultant), 

6. 	 NOl?alese adavtatbn ::>f interl'retati:Jn results c~cpleted 
(consultant) • 

7. 	 Gra~hical rel?resentati::>n ::>f trail classificat1::>n syste~ 
cocpleted (contract::>r). 

8. 	 Eva.luatbn::>f study and subcissbn ::>f recoI:1J:lenci.atbns for 
~::>ssible f::>lbw ::>n progTcn coml~leted (USAID/GON/contra~tor). 

~T. Operatbnel. SDD bridge l:Ulintenance and trail inprovCIlent capacity: 

1. 	 SA'!A technical. assistD.nce in !/lace uithin SnD (SDD/SATA). 

2. 	 Manual::>f procedure and trainiIllJ cOJ:ll?leted (SATA). 

3. 	 District rers::>nncl f::>r training deSignated and aSSigned to 
:)n the joh training (S~D/District). 

4. 	 Training C::>o~lete (SDD). 

5. 	 District ryersonnel reassigned to district (SBD/District). 

6. 	 C::>cpleti::>n::>f initial year ::>f ~ro~ran (SDD). 

7. 	 Evaluati::>n of maintenance program c~J:lpleted (SDD/SATA/USAID). 

8. 	 RcVisi:Jn:)f ~::~cedures c~l!lpleted (SDD/SATP..). 

VI. Operati~nal. LDD bridge co.intenance cal:acity: 

1. 	 Peace C::>rps Volunteer in place in LDD (PC/LDD). 

2. 	 Haintenance and Training oanuel. c::>opleted (PC/LDD). 

3. 	 Selecti::>n::>f l::>cal. technicians for tr~jning (PC/District). 
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1~. Tro.1nin~:>f l~col technicions c:Jr:11~leted (pc). 


S. 	 Assi~ent ~f l~col technician t:J bridle site and p~v1d1:>n 
..,f ~1ini -T::l:>l kit (PC/LDD ) • 

6. 	 Inspect1:m:lf c:Jopleted bridJJe (PC/LDD/USIiID). 

7. 	 Payment f:Jr initial brid3e c:Jnstruct1:Jn c~mplcte (USAID). 

8. 	 Evoluuti~n:Jf =?perati:Jn (SDD/USAID/LDD/PC). 

9. 	 Revisbns in ~r:Jced\ll'e c:>tlpleted (LDD/SDD/PC/L"SAID'. 

VII. Project evaluation completed (AID/W/USIJ.D). 

VIII. 	 t 

IX. Initiatbn of recommendatioI11 ~ 
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D. EVALUATION PLAN 

In that the purpose of the :roject is to upgrade an already existing and 
functionin3 GON institution by utilizing a number of innovations and 
concepts as yet not fully tested in a Nepalese context, the project 
relies hea'~ly upon Q thorough and continuous process of evaluation 
and rofincment, in order to insure the successful adnptation and 
subsequent ~doption of the proposed institutional development. 

The Director of the Suspension Bridge Division of the Ministry of Works 
:md Tronsp:ort ond the USAID Project Manager Will be jointly responsible 
for e\'~uating the progress of the project on on informal continuous 
ba.sis. In this ~er potential problems Will be identified and their 
detriment~ effects minimized in advonced. This c:mtinLu.ng evo..luo.tion 
process will also make it possible to highlight, during formal evalua
tion, those elements of the project which a.re provillg themselves os being 
most effective. 

Each of the five individual elements of the project is to be evaluated 
upon completion of one operational cycle or upon 'completion of the 
element in total. Once these initial individual evaluations ore 
performed by the representatives of the concerned agencies (i.e. SED, 
LDD, PC, SATA, USAID) necess:ll'Y revision will be ogreed upon. Then 
operation~ pho.ses of the individual project elements can continue • 

• 
Such evaluations ~~l be required by each of the following project 
elements: 

1. SBD/LDD Bridge Site Surveys. 

2. SDD/LDD Bridge Construction. 

3. Tra.il Classification Study. 

4. SDD Bridge maintenance and Trail improvement program. 

c;. LDD Jridge mo.intenance program • 

.At the end of the first construction senson, aiter the 1n1ticl FAR 
payment has been made, there will be n project evaluation covering all 
prjject clements. The evalua.tion will concentrate on the appropriateness 
of the FAR system, the utilization of the proposed criteria in site 
selection> the progress of the Trail Net~rk Classification and study, 
os well as the SBD/LDD maintenance programs. It is crucial that the 

http:c:mtinLu.ng
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e\~o.1u:lti:Jn b\.l undertaken as .:1 joint and collaborative eff:>rt :>f all 
c~nc~rned ~~encics i.e. S~D/LDD/PC/SATA/USAID. The rcc:>cmendati:>ns of 
the dvo.lu:ltbn r:>r revisbn will then be l?ro.gmtic and can quicklY' be 
o.dJpted bY' the functional agenci~s f:r o.pplic:lti:>n in the v:lri:>us 
el~~~ts ~f the ~r:Jject. 

The final prJject evaluati:Jn will be held at the c:>C'!91eti:m :Jf the 
proj~ct and ticed s:> as t:> pr:Jvide moximum inputs to anY' subsequent 
l?r:Jgrao of bridge construction USAID ::lIlY' wish t:> c:Jnsider in the future. 
The fin~ cvo.1uati:>n c~rnmittee will include rCQresentati:>n fr:Jm 0.11 :>f 
the JDerati:>no.l agencies c:Jncerned with the project lS well as 
representatiJn fro~ AID/W. In addition the Missi:>n will schedule 
annual internal evo.1uo.ti:>n of the Project as required. 
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PART 	 V. ISSUES! DISCUSSION AND RECOMMErm\TIONS. 

PROJECT ISSUE 

~ae 	issues h~ve n~t QS yet been fully res~lved: 

1. 	 Sh~ul(1 ~ waiver ~f the st[Uld~d h~st c~untry c~ntribuU:m t~ 
pr~ject C~Bts be granted in ~rder t~ nl1~w 0 15% h~st c~untrJ c~ntri
buti~n rather than the etcnaara 2~~ c~ntributi~n? 

Discl),ssbn and Rec~!:!I!lendatbn: 

By c~eful onalysis ~f the SDD :i'r~p~sed annual budget USAID hos 
aotcrnincd thot the pr~jp.ct, by reiobursing c~nstructi~n c~sts 
under the FAR systen ...'ill finance ol'pr~xitlately 85% ~f the costs 
~f the t~ta1 pr~gra.tl. The GON c~ntributbn will include oll 
~dninistrative and SUl'p~rt c~sts :f the existing ogency os related 
t~ the FAR bridges. Given the fact tho.t Nepal is clo.ssified as an 
RLDC bjr UNCTAD and that the GON has c~ntinuo.lly dec.:>nstroted its 
str~ng sUl'p~rt b~th financial and Qdninistrotive t~ the pr~p~sea 
?r,gran, USAID str~ngly rec~coends thot the stand~rd 2'-% h~st 
c~unt:ry c~ntribution be wniverea in the cose ~f the Trc.il SUS1)en
sbn Dridge Pr~ject and that ~ V=;% c~ntributi~n be accepted t~ 
tloet the requireoents ~f FAA Sec. 110(0); s~c. 208(e). 
(See Financial Analysis and Plan f~r c~tll'lete discuss). 

2. 	 Will the tl~ntenance pr~cedures proposad in the pr~ject f~r 


a~ptbn by SDD/LDD be sufficient t~ insure that nn adequa.te 

pr,gran ~f bridge and trail t:Ulinteno.nce ...'ill groduolly be 

instituterJ by the GON? 


Discussi~n and Rec~ccendati~n: 

The analysis ~f the SBD/LDD bridge and tro.il mintenance pr~gram 
conducted by USAID and EAST'C~nsulting Engineers hos resulted in 0 
deterclno.ti::m that tho pr~grQI!l is s~rely la.ckinls in bng range 
instituti~nol z:mintenonce capobility. In ~rcler t~ oddress this 
pr~bletl the pr~ject has pr~p~sed 0 number ~f inn~vot1~ns (See 
Technical Analysis Sectbn) t~ the existing system b~th f~r SBD and 
LDD. Given the fact that the GON hos de~nstrateu a great c~ncern 
and willingness t~ itl~r~ve all aspects ~f this Vital p!'~grllll, 
USAID rec~~ends that the inn~vo.ti~ns pr~p~sed in the pr~ject be 
a.ll,wc':! t, stand. .An cvaluati~n of the initial peri~d ~f itlplet:lenta
ti~n ~f these inn~vo.ti:ms 'Will serve o.s the means ~f detemining 
what changes, if any, sh~uld be inc~rporQted int~ the tl3intenance 
pr~::.)~sals • 

http:adequa.te
http:pr~gra.tl
http:pr~jp.ct


FRCJJECT DESIGN SUMMARY Li'c O'P.OIKt: 
f,_ fy 78 'e f'lr-'S2,lL-____AI g .010-.. (1-' IJ LOGICAL fRAIlEVIORK IIM~lRUCTIIIH· IHI: ...... OPTIONAL

'UU'LEMC:IT I FORM WHle .. c..... II UifD .u AN .... P To',,' U.S. F ...... jnn. ),Ia.L'tO
10 OIICAHIZUlIi "A'" ,o~ THE ·PAI D",.P,.par.": tnrll 1. ]918 

P.oject Tit" & N"","" Trail Suspension Bridgea 367-0119 IIEPOI1. 11 MUP HOl ar IIETAlllllI 
OR SUIIiITTEII.I PIoGE I 

NARRATIVE SUMMARy OBJECTIVELY VERIFIABLE ItDlCATORS MEANS OF VERIFICATIOU IUPORTANT ASSlIIPTlOHS 
P • .,1I'- or Sect.. Goal: The ...0 ...... objectI... '0 A ......... Ii.... ,. lIdoi...;,. ..........: 

_iell .hll project cantril....." 

To enhance the quality of Ufe oC the 
rural agricultural .ector of the 
populnUon of NE:pal. 

-Incroalled per capita Inco_ oC 
the rural agricultural population 
during lhe. lIfe of project. 

iAIi records and d1acWlsioDa with 
Local officials of GOH.· 

-Nationall$ integrated and balanced 
. deYeloplDent will enhance the QuaUty 
of 11Ce oC ~be rural bgrlcultural 

-Increased agricultural production 
.ector oC ttle populaU·,n. 

in rural areas. -An !.proYed Datlon-vidB trail and 
bridge network will ~roaote national 
1ntegration aDd balance d"loelo~l. 

Sub goal. -Increased level of food con~ump
Lion in rural ar-,iI. 

-Increasing construction of bridges 
and ..lntenance oC approach trail. 

To increa.. tbo flow of good. and 
Bervlce. to ond froa the rural 

-Incroased utilization of GON 
provide facilities, 

will t.proye the natloD-wida lranspol 
and Ca..uDicatiou 'latea. 

aroa. of Nepal by iI.proving tbe (ie. Health, EducatIon Agriculturt
nution-wid. bridge and trail inputs & ~tension etc.) in rural 
network, and thereby promote arells. 
balanctld Integrated national 
dev;elopMInt. -Increased tranvport of goods yia 

bridges and Tral1a to and fram 
rural arells. 
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To ui'grade the GOO's :'nstitulional 
capacJty to eVllll1~te and select future 
sites for bridge constructien and to 
~ter:lllly suprleMcnt the construction, 
III!Iln' en!lnce Bnd trl: Inin. capabUit'J of 
the SBD and the LDD. - . 

c-.,j;",a ..... will ..Icete,.,.,......... ..... 

_I""'" EM.f ...... "".,a. 

I Percent~:e of brIdges con._ 
tructed by the GOtI utilizing 
agreed upon site selection crllerl 
an~ cost~ reimbursed by USAIO 
under FAR 

GW/SOD re-:I",..ds of clln:;:.r:Jctlon and 
field survu7S. 

US;.IIJ r(!cc,~ds of d ,-e lmlr.f)cllrms and 
re Lruuunr.eDlen t und, r r'_-IR. 

Aa....leaa ......."..........: 

UtilizatIon of objecllve l'IJ'~ ~elec'!'" 
criteria durIng aIle aurweya viII 
upgrade GOtI/SlllJ Inat.ltut.iOMI call{1cll, 
to construct brld::es an·j !1I:If.'ro',e 
approuch fralls. 

Tne Planning eom.das.on viII utl11aa 
SBD aurv~ tea. reco~ndotlont to 
prioritize the national pro~~ of 
urJdge conslrur.tion. 

1.1\-
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OIJECTMLy VERifIABLE INDICATORS MEANS OF VERlflCAnON 

u .... PNiect; 

f,..'Y J!L .. f'r..:§~l~.,...-_ 

T.... u.s. f ....'"! ~ J:OCl2tOOO 

.,. .... L~jl '. 'Wi 

PNW.I 
....TAHT __._ 

A ;Cl"IDall:lt:u, .'t::!"lhed :~t!! ~it.e 

~urVay syste,m fo;- brio, b sit.e 
~electloni bssed en e~Gineerlng, 
socill.l LInd econOl!.1c erl tcria! 
• Cperat10na1 select.len cr1te,'i,.. 
• "'uiflEd S.:U stuff for sUJ:'Ve"j tefUll5" 

• Up.:ruo.ied u:.prouch I.rb!ls. 

.!. 	 it lter1enlshed Invenu>,'y of Bridge 
,~onwonents HeEling Hinll11WD 
::o"cific6tlonSj 

J. 	riationul 'rr ...ll Netllork Giassl1'lcl!_ 
tion Study! 

~se HaT- of tiel,al 
l:lassifiCl!1.1on in!'o!'llll1l.ioo 

4. 	i.Jf~l:lLlced .. CJ.Ut:S I·'.an ~t.US;1 
SI._dy 

no.collllneuda tions. 


'). 	Op&ru t10n&" Ilri<l,;e ClainLenence and 
trei1 illl,,1"1 veJlJenl cbE"ci ty. 


'f:-ELin ....d ~3[J St.bff 

'l'r"inod u,i,; !iLbf1' 

Trained 10cul LtI"nnici"ns 


1. 	l~:nstl"...ctiofl/!iurvei C".,.ci Ly" 
• !iLanoiJd ;;..,lectic-r, Cd le;'i& 

ustaulh,iwd oy 1979 
6 SHU Survey teaIJJs &sslU'i;d 
..lid :n tn", t'hlo oy 19130. 
.! j of Uppl'ol!ch ll'ai 15 

uPel'uded 
l I cOllipleu:d si te surve;,';; C:J 
1980. 

2. 	 InvenLor"j, 
! tons of sleel, . /iDle, j-lul.es 
et.c. ,,'ob! ic&t.~, t.;"b.II!ipoI"l.eQ tUld 
t.:~t:G :0 uria:;e CGll5lruct!(·n. 

3. 	Trbil l:l.,s!:.l'1c/il.ion ",no ::;I.U1'lY 
I I oj' tl'all:; classified on 
- r.1l1 oridEe.. 
1 1-:ap und SLUay incluulng: 

recolllWcnd" t.llJrl" suollLi L I...,d oy 
1st project eVLluuticn 19~0 

4. 	ill spLced ':'r,,,je:. J.!un :>LUciYf 
• ~tuoy anu reccltlllleroUll.tious. 

5. 	Maintenuucel 

l Hof ~U, sL~ff t.rained and 
pC!' l'OI'nU':, .",,-int..,nallcc uy end 
of 19B1. 

l 11 ..01' Locul. peoplo I.raillud, 
;uppli. d i..:"; in IJh,c.., Dlu.illlain
i nl~ !iil!.jI!.i1J Ll'idges • 

.! iJ 	 of U!'I,,'o:.ch 1.I'u.1s 
llilJorovuJ. 

2. 	UShlu inspcction tours. 
GON/SIlC LDD records and Hill 
cert:r!cat.es of 1iU!teria.l 
"pecificat!ons. 

3. 	~. rhcords 
• IIIIlp find litud,y 
• 	 evaluation l:J,d l'ecomenda

tions. 

4. 	USAlD 
:=recordl:l 
• SLUQ,y 

5. 	GCIf/SHD-J,J.O 
- records. 

~ w111, ut1lhe sulect,1on crlte,'1 .. 
and 11111 provilie I.eum:; fc:.:' survey • 

nle GUI 11111 cOnt.ract 1'01' procur_IIL or 
commodities, transl~rt, fuLrical.ion wnd 
construction of lorid.... s in a ti"",l,y 
W!JJ1Jlt:r. 

The QQ!! 1I~1l 1ncorpOral.8 into its pl'ocedu:-,,_ 
the prc!osed iru.ov"t.:ons in procure1Mont Uf,'; 

material sptlcificutioo::. • 

ESluGlish1nr: b cl","sii'ic..llon 5)" LO>IIl 
01' 	 tr":'l,, is I'lJssj[.!t ••1IU s"cn 
classi ric.. tion IIi It aSSiSL iI. 
regionlll und nationbl <-ridge loW 1111n6 
and 	othel' development prolrlllllS • 

Grn 	will utilize lhto "to~ult.wJt rf;tc<>IIlIIIIm<l.. -
L16nii of u lJisr-luced ~'n.des 1-.1./1 ;;ilulV' \,c 

il1stll.ulo. WI Ilppruprillte prog"uJIl Lo bla 
t.hese i-tlople. 

GON/SilD - ~ lIill &ssiln ::.urf1cient 
Blatt and bud~et to porfora _intt;ll:.J1ce. 

http:cert:r!cat.es
http:1.I'u.1s
http:U!'I,,'o:.ch
http:t.;"b.II!ipoI"l.eQ
http:j-lul.es
http:econOl!.1c
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'NIII. 
NARRATIVE-~Y. OBJECTIVELY VI!RlFIABLE H>ICATORS MEANS OF VERIFlCAlOt 

i. 	Sur'ley teams I 
-tllilllnlstrnUve support (GW/SillJ). 

• 	 Personnel 
• Budget 


-TechnIcal Assistance (SATA) 

• 	 IJesign of Survey procedures 
• 	tl1r.i-t.raining course 

~Fjnanclal reimoursenent. ror GWI':'ATJ. 
.xpend:turesl- FAR (USAIlJ) 
• 	 COIlr~od1 t1 e s . 
• 	 {rans, or t.."l tlon 
• 	 Faorication 
• 	 Construction 

3. 	Trail Class1tIogtioo SIstem. (OStIO)" 
• 	FinancIng of atudr of aystem. 

I.. 	DisplaCed Trades Man studY. (OSlIO) 
• 	 rlDanclDi of atucl1 

5. 	Operational bridge maintenance troJect 
Trail iaprovement capacIty. 
• 	Personnel, budget and adainistratiY8, 

aupport (GON/SBD-LDD) 
• T.A. (S~TA) 
• 	 rralning (SAT~fC) 
• 	mni-tool Kits (U~"ID) 

1. 	GOIi/SBD 
12 SBO starf" assigned to sur"/ey 
team ~)O,OOO In sao budget. 
SATAI 
:-r-Site survey mnnunl produced 

1 Tr&ininb course complet.ed 
• 3 	~A1A Technicians assiened 

to SBD 

2. 	USAiD 
! 	quanitity of Steel. cables, 

rIa tes etc. 
GQH/sa~LI.iLl 
! 	, of fabrication contracts 

IIi t.h liepalese firlllS 
III of transport contracts 
I contracts for construction 

J. 	mwR 
1 contract for st·U(~y" 

r.. 	Jl.WJ! 
1 pontract for st~ 

~. 	 G(Jl/SBD-IDO 
30 ataff peDple aaaigned 
t 100,000 in In:dget of SBD/LDD 
SATA 
1 Training Manual completed 
1 	~erson assigned for training 
l£ 
12 	revs aaelgned to IDD 

I· 


1. 	Gorl/SillJ 
• 	 Personnol records 
• DeFa;tmentai uudget 

2ill 

- cornuleted manuals 

- Ferspnnel records 


2. 	U~,:.l{' 
• r£eo~ds of ~nspectlon tours 
GC.I,ill..... LlJiI 
• rcC')rds of procurement. 
• 	 I"(:cc:'ds of rabrlclition. 
• 	 records of t.rans ort. 
• 	 records of constructIon 
• 	mill certIfication of m1ni~ 

~p~cific9tlon of material. 

3. 	USAlP 
• 	 contracts 
• 	 study and reco_ndellon and _p 

4. 	USAlD 
:-;;ontract 
• 	 study and recommendation. 

5. 	~/SiliJ-lJJD 
• 	 records and budget 

SllfA 
:-records and completed manual 
PC 
:-J2 of I"cVe assigned 

USAID 

records of r.\U ch6.se and distribu

tion. 


~ "ill continue to support. t.he 
bridge oullalng pro~ram of S~O 

~_ "ill lIIOin\.Qln It I & present 
level of technical SUpport. IIi U.ln 
GUl • 

~ 11111 ;..roeure on a tl.!ly 0"51. 
Ineceasarj brldge perta, _eLln4 alnl .... , 
speclficatlona. 

lP.ac8 Carns "Ul continue to proylde 
~CVt. for a••I~t In LDD 

http:complet.ed
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CHECKLIST OF STATUTORY CRUERIA 

A. G::!NERAL CRI'ERLA, FOR COUNTRY 

1. 	P.\A s~c. 116. C~n it b~ 1. The Pl':)j(!ct Pa.pl.!r clclc.rly 
l":IIl::mstra.t~l thc.t c:)nt..::mput~ 1 liscussl.!s thl.! m~th:)l in which 
a.~sista.nc~ 'Hill lir~ctly this proj~ct willl1r.!ctly 
benlJi'i t the 111.!..:!J,V'? If n:)t) ha.s b..m..:fit the ntl.:Uy in th<.! Spl.:!C ific 
the l~pa.rtm~nt :)f stc.t~ a.r..:a.s whure br1:lG1.! will b~ bult 
ll.!t~rmin~l tha.t this ~:)v.::rrll:lt::nt in rura.l r~motd a.r<Jc.s :)f N~pa.l. 
hc.s ~n~~~;l in consistent 
pc.tt..:rns :)f ~r:)ss vi:)la.ti:)ns of 
intt.!rn:.tionc.lly r.;c:)!:,;nizi:!,l 
ht.Unc.n ric;hts? 

2. 	 FIl,i, S..:c. :"81. Ha.s it bc~n 2. No. 

l~"t.!IT.lincl.l thc.t the c;::>vo::!rnment 

'Jf Ncipi.;:nt c::lunt~J ha.s fc.ilt;!l 

t~ tC'...lt~ a.lclqua.td ~t.;ps t:) r:·!'av <Jnt 

nc.rcotic3 lru~s c.nl Jthcr 

c:)ntr:)llal substc.nccs (a.s 

l.:finel by thl.:! C:)mpro::!h~nsiv~ 


Drut~ Abus..:! Prclvcnti~n c.n1 

Control Act ~f 1970) ~rQluc~l 

:)1' l?r:)cesl3~l) in wh::>lcl :)r in 

pc.rt, in such c:)untrJ. :)r 

tr~nsport<.!ll thr:)ut:;h such 

country, from b~inG s:)ll 

ill~,.·;~lly within th.;: jurisJic

tion ~f such country t::l U. S 

GJv<Jrnmcnt v~rsonnl.:!l :)r thclir 

ll.:!l-'..:n,lcnts, '.)r fr:)m .:nt<Jrin[E 

the U. S unUl.wfully? 


3. 	 prJ'. St:!C. 620(c.). Dul.!s rccipi~nt 3. NO i a.s fa.r o.s known. 

countrJ i'urnish ~ssista.nc~ to 

Cuba. or fa.il to tak~ c.ppr:)pria.tcl 

st~p~ to prl.!vcnt ships or o.ir 
crc.ft un·lar its fb£:: from 

ca.rryina ca.rso~s to :)r fr:)m Cuba.? 


4. 	 FAA SeC. 620(b). If a.ssistc.nccl 4. Y~s. 

is to a. G:)vo::!rnm~nt, ha.s tht;! 

S.:cruta.rJ of sta.tl.! l..:t.:rmincl 

thc.t .it is not c:)ntr-..)llc·l by 

the int.:rna.ti:)na.l CJrnmunist 

m:JvdI:lc:nt '? 


http:S.:cruta.rJ
http:ssista.nc
http:a.lclqua.td
http:a.~sista.nc
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5. 	F:.J. Sc:C. 620( c) . If o.s&ist:mce is to No such 1uldbtdJness ;,s known to 
c:>v.:rnm.:::nt, is th~ J~w~rnmdnt lio.blt! fxist. 
:l.S l~~tt)r 'Jr unc~m'li ti::m:l.l 
~u:l.rnntor ~n a.ny leut t~ ~ U.S. 
citizen L)r :.;o~.1s ~r services 
fur~ish~l or orl~rei where (a.) 
such citiz~n ~s ~y~a.UstdJ 
a.v:l.il~blc l~~~l rdm~lies a.nl 
(b) l~bt is not l~nicl or 

cJnt~st~l by such G~v~rnment? 


6 	 FAA SeC. 620(~) (1) If assisto.nce No. 
is 	to c. ~:Jv~rnm..!nt, ha.s it 
(inclu hnc: :,'ovl.!rnm~nt c.('T.:!nci~s or 
sublivisi;Jn~) tn.k~n a.ny....o.ction 
which h~s the effect ;Jf 
nc.ti:Jna.1izinG, cX',t-'r',:,pric.ting, 
or 	~th~rwis~ s~iz~nG ownership or 
control ~lf l-!r;Jp~rty ~f U. S.. 
citizens :Jr entiti~s b~ncficially 
own~l by them without ta.king 
st~ps t~ lischurCc its obli~ations 
tow:l.rl such citizens ;Jr 
~ntitics? 

7. 	 FAI, S~c. 620( f); A1.1IJ. S~c, 108. No. 
Is rccipi~nt country n Communist 
country? Will a.ssista.ncd be 
provil~J to th~ D~m~cr:l.tic 
Republic of Vh:tn:llIl C:unbo·lia., 
La.os, Cub~, Uc:anJ~; Moza.mbiqu,;: 
or AnG~lc.? 

8. 	FA;\ SdC. 620(i). In rclcipient No. 
c:Juntry in a.ny wa.y involved in 
(c.) subvcrsi;Jn of, or milit~ 
a.e;gression ~~:l.inst; the Unit~l 
Sta.tclS or a.ny country recaiving 
U.S a.ssis~a.nce, or (b) the 

~l~nninG of such subvdrsion or 

a.ssression? 


http:tow:l.rl
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9. 	 FAA Sec. 620(j). Has the count~J 
permitted., or failed to take 
adequate measures to prevent, the 
damage or destruction, by mob action, 
of U. S. property1 

10. 	 FAA Sec. 620(1), If the country has 
failed to institute the investment 
guaranty program for the specific 
risks of 'expropriation, incon
v~rtibility or confiscation, has 
the AID Administrator within the 
past year considered denying 
assistance to such gov~rnm~nt for 
this reason'? 

11. 	FAA s~c. 620(0): Fisherman's 
Protective Act" Sac. 5. If count~J 
has sciz~d, or imposed any.penalty 
or sanction o.g~inst, any U. S. 
fishing ~ctivities in int~rnational 
waters, 

a. h~s nny deduction rcauired 
by Fish.:.:rmt:n's Protective Act bt::en 
m::.de 

b. has complt::t~ d~ni~l of assistance 
been considered by AID Administrator'? 

12. 	 FAA SeC. 620 . SeC. 50 
a Is the gov~rnm~nt of the 
recipi~nt country in default on 
intdr~st or princip~\l of any _~D 
lo~n to the countr'.!'! 
(b) Is countrJ in dt::fault 
cxcdclding ona year on inter~st 
or principal on U S. loan under 
progr~ for whicp App. Act 
appropriates funds, unless d~bt 
wns earlier disputed, or 
appropriate St~p3 t~en to 
cure default? 

No. 

All investment guaranty program 
for the SPecific risks cited 
has not been instituted. The 
AID Administr~tor has not 
considt:red denying o.ssist~nct:: to 
Nepal for this r~ason. 

Ncp~ has not seizt::d or imposed 
penalities or sanctions against 
any U. S. fishing activities. 
Napal has no navy. 

a. 	not applicable. 

b. 	not applicable. 

(c.) 	 No. 
(b) 	No. 
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13. 	FAA S~C. 620(5). What percentag~ of 
country bUdgdt is for mill tc.ry 
dxp~nditur~s? How much of foreign 
exchan~~ rcsourc~s spent on m11it~ 
dquipm~nt? How much spent for the 
purch~s~ of sophisticatad w~apons 
cystdms? (Consid..!rc.tion of 
th~s~ pOints is to b~ coordinat=d 
wi th the Bur~au for Progra.m and 
Policy Coordination, R~gionc.l 

Coordin~tors and Milit~ry P~sist~nce 
Sto.ff (pPC/Re). 

14. 	FAA s~c. 62~(t). Ho.s the country 
s~v~rcd diploIll!ltic rdlo.tions with 
th~ Unit~d Stat=s? If so, ho.ve th~y 
b~cn r~sumdd and hav~ n~w 
bilct~ro.l c.ssistance agrd~mdnts 
bd~n n~gotio.tdd and ent~rdd into 
sinc~ such resumption? 

15. 	 FAA SdC. 620(u). What is thd p~yment 
status of th~ country's U.N. 
obligo.tions? If th~ country is 
in arrears> Wtlrd such o.rrdaragcs takdn 
int~account by th~ AID Administrator 
in d~t~rrnining the curr~nt AID 
Op~rationc.l Year Budg~t? 

16. 	 FAA Sec. 620A. Has th~ country 
granted sanctuary from 
prosecution to any individual 
or group which hc.s committdd 
en act of internc.tionel 
terrorism? 

Nepal's budget for FY 1977/78 
shows 5.~ of th~ country's 
total budgdt devoted to dtlftlnse. 
Littlt! foreign c!Xchongc is usc:d . 
to c.cquirt: mil.:i.tc.ry equipment 0:: 
sophisticated wec.pons systems. 

No, the first question. Second 
question not c.pplicc.ble. 

NepDl. is not in arrec.rs in its 
obligations to the UN. 

No. 

http:arrec.rs


17. 	 FAA S~c. 666. D~dS th~ country Qbjcct, 
b~sis Qf r~c~, r~ligiQn, n~tion~l Qrigin 
Qr SeX, tQ '~hc prQs.;nc..:: Qf :my Qffic..:r 
Qr dmpl:)y,~u 'Ji' the U.S. th~N t~ .:o.rry 
'Jut ~CQnQmic dev~~pm~nt prQgr~ und~r 
FAA? 

18. 	 FAA S~c. 669. H~s the cQuntry, att~r 
August 3. 1977, ddliv~r~d or recaiv~d 
nucl~ar l'apr'Jcessing 'Jr. :!nrichment 
l!lD.t~rio.ls ::>r ttlchno1Qgy~ withQut 
spacifitlu o.rro.ngements Qn so.f~gu~rds? 
Has it detQn~tdd 0. nucleo.r devic~ 
o.fter August ?, 1977 o.lthQugh n:)t 
~ "nuc1ao.r-weo.pan sto.t~" undar thl:.! 
non pro1if~r~ti:)n tre~ty? 

19~ FAA SdC. 901. H~s tha c~untry d~ni~d its 
citizens thd right Qr QPPQrtunity tQ 
..:!migro.td? 

B. 	 FUNDING CRITERIA fOR COUNTRY 

1. 	 Critdri~ 
c.. 	 hav~ crit~rio. 

b~..::n asto.blish~d, ani to.k~n intQ 
accQunt) tQ assess cQmmitmant and 
prQgrdss Qf c:)untry in df£~ctive1y 
invQlving thd PQor in d~vdlQpm~nt, 
Qn such ind~x~s ~s: (0.) smo.ll-fo.rm 
lo.bor int~nsiv~ o.griculturd, (2) 
reduced infant mQrt~lity, (3) 
population grQwth~ (4) aqu~lity Qf income 
distribution, o.nd (5) unemplQyment. 

b. 	FAA Sac. 104(d) (1). If ~pprQprio.td is 
this d..:!vulQpmunt o.ctivity JeSignclu tQ 
build motiv~tiQn fQr smo.ll~r famili~s 
in prQgro.ms such ~s uduc~tiQn in and 
out Qf schoQls, nutritiQn, discase 
control, l!lD.t..!rool o.n'l child hdo.lth 
services, agricultural prQductiQn, rur~l 
dUVcllopodnt, ~nd assisto.nc..! t~ urban 
pOQr? 

c. 

No. 

No. 

No , 	 ~s fo.r o.s known. 

The Governm~ntts CQmrnitmdnt and 
progress in each Qf these nr~as 
is Nviclwed o.s o.ppr'.:>priatd in 
preparati:)n and evaluo.ti~n of 
prQjects. Criterio., when 
o.pprQprio.td, ar~ ~stab1ishdd 
within th~ cQntext of ~ach 
prQjact as Qbj~ctivcly 
verifiable indico.tQrs. 

By using thd Pr~posad critario. 
fQr bridge situ s~lcction th~ 
GON will CQnstruct only thQS~ 
bridgcls whicn will f~cilito.ta 
the dev~lopment of. PrQgr~ in 
the rural ar~as th~t provide 
th~ claments odntiQndd in this 
question. 

http:f~cilito.ta
http:o.pprQprio.td
http:assisto.nc
http:prQgro.ms
http:pprQprio.td
http:smo.ll-fo.rm
http:l!lD.t~rio.ls
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(1) 	~1ng ~ppropri~t~ ~fforts 
t~ increa.se food pro.iuction 
~nd improve means for food 
s~or~s~ ~nJ Jistribution. 

(2) 	Cre~ting ~ fa.vora.ble 
c11ma.t~ for foreign and 
lom~stic priv~t~ entcr
pris~ ~nu investment .. 

(3) 	Increasing the public's 
rol~ in the aev~~m~nta.l 
process. 

(4) 	 (a.) Alloc~ting ~v~i~ble 
budgetary resources to 
d~vclopment. 

(b) Diverting such resources 
for unnecess~y military 
expenditur~ nnd intervention 
in a.ffairs of other fr~e and 
independent nations. 

(5) 	Making economic, social, a.nu 
politic~ reforms such as 
tax collection :~rov~ents 
an.! changes in lc.r.J. tenure 
~r~ngcments ~ and nakiog 
progr~ss towurJ res~ect 
for the rule of ~w, freedom 
of expression and of the 
press, a.nJ r~cognizinB the 
importance of inmviJuo.l 
fr~~dom~ initia.tiv~, and 
privntc enterprise. 

The 	Fifth Development Plan 
(1975-1980) puts ~jor stress 
on incre~s~d fooJ production 
and improved mark~tins of 
ogricultur~l products. 

N~a.l provides tax benefits t:) 
forelgn~rs investing in needeJ 
developm~nt projects. The 
govcrnment h~s taken some actions 
to crea.t~ ~ favorable cli~te for 
domestic pr;va.te enterprise ~nu 
invest~ent) csp0cially in the 
ca.se of import su~stitution or 
export commodities. 

Villagers in p~ts of N~a.l ~r~ 
building schools, wo.ter systems 
a.n~ fa.rm-to-~kct roa.ls. This 
is on a modest scale so fa.r but 
is an appreciable start. 

69% 	 of Nepal's total FY 1977/ 
1978 budget is devoted to 
development. 

Nepal has on~ of the low~st per 
c~pita. military cxpendi tur.::s of 
any 	country in the world. 

The mon~cbial system in Nepal 
is gradually broa.dening. GON 
is a.llowing grea.ter freedom of 
expression~ although the press 
is still largely government
controlled. There is n 
P~rlimanent with some, if 
limiteu, effective powers. 
Enterpren~urs opera.te fairly 
freely. The government is 
seeking Wdsiern alvice in lega.l 
matt~rs, taxation, financ~, 
private enterprise, nnd informa
tion services. 

http:opera.te
http:pr;va.te
http:increa.se


-

(6) 	Oth~rJise rcsp~njing tQ th~ 
vital -.!c~n~Iilic, p:Jlitical, 
~nl s~cio.l c~nc~rns ~f its 
pe'JpL.:, :m1 lcn:,nstr:lting:. 
r:l~=u- .l\.!t~r::ri.no.ti~n to take 
~ff~cti v~ s..:lr~-h.::1p ::.1~asur<.!s. 

c. 	 FAJ, S~c. 201(b), 211(0.). 
Is the c~untry among the 20 
c~untri~s in which l~vclopmcnt 

o.ssistanc~ loans ~y be wcl~ in 
this fiscal year) ~f ~ng th~ 

40 in ''/hich .l';!v.:l~pr.lt!nt 

o.ssisto.nc.: gr::mts (oth~r than 
f~r s~lf-h~lp pr'Jjccts) mo.y 
b~ ::l!l.d...:? 

1. 	 Ffu\ S~c. 115, Will c~untrJ be 
~~rnish~u, in SUOe fisc~~ y~o.r, 
eith~r s~curity supp~rting 

o.ssisto.nc<.:, ~r [vIi lll~ East p.::a.cc 
funls? If s~J has c~ngr~ss 
sp~cifico.lly o.uth~rizci such us~ 
~f funis, ~r is o.ssisto.nc,; f'Jr 
PQPu~ti'Jn pr~gro.ns. humanitaria.n 
ai·1 thr-Jugh int.:rnati-:.no.l ~rgo.ni
zati~ns, or rcgi'Jna.l pr'Jgr~~s? 

'-,.. 
Of -

GON has strengthcn~J its 
c~rnmitm~nt t~ l~v~l~pm~nt in 
r~c~nt y~ars, anl has sh~wn 
0. new wi11ingn~ss t~ to.k~ 
m~a.ningfUl sclf-h~lp c~asurcs 

in ~r1~r to carr] 'Jut th~ Fifth 
Fiv.: Yco.r Plan. 

Y~s. 

~b t~ first question. S~c.~nl 

qUestion n'Jt applicable. 

http:pr~gro.ns
http:o.ssisto.nc
http:p.::a.cc
http:o.ssisto.nc
http:o.ssisto.nc
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1'\. 	 G::lj;:RAL CILTTERIJ. FOR PRJJECT J.... Genero.l Criteria. f::lr Pr::lj~ct: 
i2? Unn~~rd; FAA Sec. 653 (:£..b. 
5.::. 671. 

1. 	 (::.) D~scrib.:: h::lw Cotlmitt~.!s ::lD Apro:pri- 1. (c.) liotificOotion of th~ prop::lseJ. :proj cct 
~ti::ln~ ::If 5~nc.t~ OonJ Ho~~ hOovc been or ho.s be~n s~nt to the congress o.s pOort of 
will be notifi •.d c::lnc~rninc th~ proj~ct; tht! D.ll1luo.l AID congressionc.l pr~s~ntCl

tion. 

(t) is c.ssistc.nc~ ~~thin (Opero.t~ono.l (b) YeS. 
lcc.r LuJ~.:~) coun~ry or interno.tionc.l 

~rGc.nizc.tion o.llocc.tion rcporteJ to 

Consr~ss (or not mor~ tho.n $1 million 

~v..:r t.ho.t f'i.~.':UT-=: :plus 10%)? 


2 	 F~ 5.:c. 611(0.)(1). Prior to ob113o.tion 2. FAA SeC. 611 c. 1 
in ~xc~ss of $100,000, will ther~ b~ Q. All plc.ns necessary to implement 
(c.) ~n~in..:crin2. finc.ncic.l, o.nd the o.ssisto.ncc progr~ c.re complet~. 
ot.h~r }::lo.ns n~c..:!sso.ry to co.rry out th~ (b) The costs of c.ssistc.ncc by the 
o.ssistc.nc~ o.nJ (b) 0. reo.sonc.bly firm U. S. is firm. 

~~ti~tc of the cost to the Unit~d 


St.o.t~s of th~ c.ssistOonce? 


3. 	 F/-.A S~c. 611(0.)(2). If further 3. N::l further legistc.tive _etion i~ 
lec;islc.tive o.ction is rcquireJ within requir~d. 

reci?ient country, whc.t is bo.sis for 
reo.sono.bl~ ~Y.pectc.tion thc.t such 
o.cticn w~ll be coopl~tcJ inti~ to 
permit orJcrly Ooccornplishment of 
~urpose of loc.n? 

4. 	 FAA SeC. 6ll(b)~ A-~. Sec. 101. If 4. Not c.pplicD.ble. 
wo.t~r or Wo.ter-rclc.t~J lc.n1 resource 
construction, hOos the project met 
the sto.n·.mru.s :La. c,:,itcrio. o.s p.!r 
tho! :principles c.n1 ~:t~io.rQs for 
plc.nnine wo.ter o.nl r~lQ.t~J Land 
Resourc~s Jo.teQ October 25, 1973? 

5. 	 FAA SeC. 6l1(e). If :project is 5. Project includes c. 2.4 million uollc.r 
Co.pi to.l Ass is.tnnc e , c.od c.ll US. construction component D.n1 the Mission 
c.ssistc.nce for it will to exc~ej Director hc.s c~rtifieJ th~t the host 
$1 uilli::ln; hc.r:; Mis::i.o~ Dir.:ctor country is cc.:p~ble of eff~ctively 
c~rtifi~l the country's cc.po.bility ~int~ininG &utilizinG the p~ject. (See 
effectively to ~ntc.in c.n1 utiliZe Annex of Project P~:per). 
tht: :project? 

http:reo.sono.bl
http:lec;islc.ti
http:o.ssistc.nc
http:c.ssistc.nc
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6. 	 FN\ S~c. 209.619. Is yroj~ct SUSCd~t
i~ld of ~~cution ~s part of reBion~l 
ot' ml.1ltil:l.t~r:ll yrojo::ct? If so '"..hy is 
proJo::ct not s~ ~clcut~l? Infor~tion 

::.n·l conclusion wn...:th.;r a.ssisto.nc...: 'Hill 
~CCQuro..::;~ r~cion:ll l\.!v~lopI:l~nt proGr:uns. 
If :lssista.nc~ is for n~wly inl~Pdnl~nt 
country, i3 it furnish~J throuGh multi 
~t~r:ll orC:lniza.tions of plans to th~ 
n~irnum ~~nt :lypropriat~? 

7· Fru\ SeC. G01(~) Info~tion :l.nl con
clusions '"h.;th...:r loan will t!ncourO'~d 
...:fforts of th~ coun~rJ to: (a.) increase 
tho:: ~low of int~rna.tiono.l tral~; (b) 
fost.:r J,.riv.'ltd initia.tivt! o.nJ compl.!ti
t ion; (c) ~n.courOoG~ ldv\.!loptlent a.n..l USI;! 

of coopcro.tiv-.!s, crcl·lit unions, a.nJ 
sa.'fin:~3 :lnl lo:ln :lssociationj (1) Llis
coura.,3ci nonopolistic practic~s; (~) 
iqlro'fe to::chnica.l efficiency of inlustry, 

~~riculture) a.nu cornm~rcd; and (f) 
stren,:thdn ft'.::~ ~bor unions. 

8 	 F:~ S~c. 60l(b) Information anu con
,::lusion on how th~ loo.n will encour:l{;d 
U. S. PriVo.tcl tra.ld and invclstm~nt 
c.~ roal c.nl how it wi 11 ~ncouro.ge 
privata U.S. participation in foreiL~ 
c.ssisto.nc~ ~roGraos (incluJina usa of 
'JriV~td tra.l~ channdls an:], th~ 
;drYic~s of U.S. priVo.td cntdI1lris~) 

9. 	~~ S~c. b12(b): Sde 636(h). D~scribe ~ 
st~ps tc.k~n to a.ssure that, to tho..! 
~~ extent possibld, tha country is 
contributi~~ local currclncies to meat the 
cost of contractual anJ other sdrvic~s, 
:lnl for~ign curr~ncies owncl by th~ 
Unit~l Stc.t~s a.r~ utilized to maat 
th-:: cost of contractual a.nd ~th~Y' 
s..:rvicds. 

6. 	A numb~r of oth~r int\.!rnational 
lonor play :l. vital role in th~ 
proj~ct impldmdntc.tiop :lnl hc.vl.! 
b~l.!n consultd.l throughout P.P. 
.l~si6n. 

7. 	 (0.) Th~ grant will h:l.Vd only a. minir'..=!.l 
affdct on flows of int...:rn:l.tionc.l 
tr::Lld lue to possiblcl importation ~f 
ra.w ma.t~ric.ls or bri~3d construction. 
(b) The project will fost~r priva.t...: 
initia.tivcl & compatition in thOSd 
o.rdas th.:l bri.lrj~ will bd ib. The ..:ff.:ct 
will be bcneficic.l. 
(c) The IJroj~ct briJ;.:,...:s :lr.;: cnvisiond 
as 	0. vital ca.t.::.lyst to -.lncouro...:;c '':; ;:. 
levelopment and us~ of coopdr:ltivcls, 
credit unions atc. 
(:1) The project bri16<Js will ·Us
couro.ge nonopolistic pro.ctic~s ~y 
ano.blit15 mor~ busindsses to tl~o.l.; a.~:l 

travel throughout Nepa.l. 
(~) The projdct will incr~as~ 
technical efficiency of inlustrJ) 
o.ericultur~ a.n.l COI!lI!l~rCd by opt;nin!~: 
up pr~viously islolc.td-.l a.r~a.s to :;uch 
inputs.
(f) No effect on lo.bor unions. 

8. 	 Tha project is not ~xpected to 
diractly f'ost~r US invesment 
abroad. 

'J 	 Tha proj tlct Gro.nt Asr..:em.:nt cont.\.ins 
provisions which assur~ that th.;: GOtT 
will utilize local curranci~s for 
support of local costs expclns~s of 
th~ proj<Jct. 

http:couro.ge
http:ma.t~ric.ls
http:priVo.td
http:c.ssisto.nc
http:ncouro.ge
http:lssista.nc
http:a.ssisto.nc
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.0. 	 F;v.. Stlc. 612(:1). Ib.!s th~ UniteJ Statds 10. Uo. 
own .::xc~ss for~i5:: curr\!ncy an'l, if so, 
wh~t arrang~~~nts hav~ b~~n made for 
it.s :"~l<!Qst:? 

ll. 	IS;" 14. 1.1'..: c.ny f'IJ. Funls for FY 78 11. No. 
bcin~ us~l i~ this pr~j~ct to 
co~s~ruc~, ~peratc, maintain or 
su!";ly Fu~l for any nucleQr pO~ldr 
plant unJcr an agr~~ment for 
cO~erQtion u~tw0~n the U.S. ani 
any other coun~r:r? 

F'U'NDmG CRI'I'E?J:i, FOR PROJECT 	 B. Funding Crit~ria for Project 

Devel rnen~ Assis~ance Pro ect Criteria 1. DeVelopment Assistance Project Criteria 
(c. Fi,,;, Sec. 102 c . Sec. 111' Sec. 
2810. Ext.\!n~ to which actiVity will (a) The purpose of th~ project is to 
~~ffcctiv~ly in'~lve th~ poor in upgra~~ the GON briJg~ site Selection 
l<!v~l::>pmcnt, by ~xt~nlin!: access to eco proc\:!ss so as to insur~ the involv~
~con0I:Y at local lev~l, increasing labor- ment of the rural poor in the sel~ction 
intendVi.: pr::>luction, sprt!aling inVestment proc~ss ~ Such a process will pr()vij~ 
::>ut fro~ cities to s~ll towns and rural that bri15~s arc choos~n for construc
QNaS; o.n.J. (b) help Jev~lop coopcratiVeS, tion giving maj or emphasis on their 
~speci:.lly b:l techniC:ll assistanc~, t::> bcneficial effects on local coIlltlunitics 
:lssist rural anu urban poor to h~lp in the rural arcas etc. 
thcms~lvcs toward b~tt~r life, anJ other- (b) The bridges constructel unJ~r th<! 
wise .ancourace lcIIlOCrotic privott! and proj~ct are view~d as cruci:ll c:ltalysts 
local covernmental institutions? of Jevelopment which inturn will.hclp 

levelopment of cooper:ltive etC. 
(r) 	FAA SeC. 103, 103A, 104, 105, 416, (b) FAA Sec. 103. 
107. Is assistanc~ bein~ made c.vai~ble: 


(inclulc ::>nly applicable pD.ra&rapb - 
~.G., a) b ~tc., -- which corresponJs 

to sourc ~ of funds usc 1. If more tho.n 

::>ne fun'l s::>urce is useJ fOl proj ect J 


incluie relevant p~raGr:lpb for each 

fun~ s::>urce.) 


(1) (103) for asriculture, rur~ u~velcp (1) Tbe project is Jesigned so as to 

m~nt or nutrition; if so, extent to proviudrl the transport o.n:l. cor:mnmica

which activity is specific~ly tion facilities which will improv~ th~ 


ldsiGneJ to incre~se productivity productivity anu income of the s~ll 

anl income of rural poor; (103A) if f~rmers. 


f~r agricultur~l rese:lrch, is full 

~ccount t~ten of n~els of s~l f:lrmers; 


(2) Cl04) f::>r populc.tion planning ::>r (2) Not applicable 

he:J.lth; if s::> > extent to which ;,leti vity 

extenls low-cost) integr~tcj lelivery 

systCI:lS to FroviJ~ health an.J family 

~lanninG s~rv1ces, espdcially to rural 

ar~D.S anl poor; 
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(3) 	(105) f~r dluc~ti~n, public: .Ymdn
istrt. ... ion, 'Jr humn r(!sourc~s JI.!'''-:l~p
!!1imt; if S:l, dxt..!nt t:l which o.cti'ri ty 
str~n3th~ns n~nfor.na.l ~luc~tion, mak~s 
fo~ ~luccti~n cor~ r~l~va.nt, ~specio.lly 
for rur~l f~li~s ~nl urb~n ~~~r) or 
str..:n~th~ns rn.:ln:J..~(:m.:!nt c::.po.bllity 
of institutions ~n::.bline th~ poor t~ 
pa.rticipa.t~ in .l~vdl~pm~nt; 

(4) 	 (106) f~r t..:chnic::.l ~3aista.nc~, 
~n~r:';Y, r~s cm-ch, r...:c~nstruction, 

o.ml s~l~ct~rll~'rcl~pml.!nt pr~bl~ms; 
if so, ~xt~nt ~ctivity is: 

(a.) t..:chnico.l c~op~ra.tion o.n.1 Jt:vo:!l0l'· 
:lll..!nt, .~spl:!ciclly wi th U. S privo.t~ 
·:In'l v~lunt:J.ry, or· r~e;iono.l o.n.1 int• .!r
n:.ti~no.l '.l~'rl..!l~pm~nt, ~l~t.:a.niza.tions; 

(c) l·.:sl;!~rch into, cnJ ~v~lua.tion of, 
~conomic d~vl..!l~pm~nt proccss~s nnQ 
t~chniquc:s; 

(1) Nc~nstructi~n a.ft~r no.turo.l ~r 
lrul.n.I:'l!l.:l1..! ,lisastc:r; 

(,~) 	 f~r sp..;cio.l dt:v~l~pm~nt pr~blcm, 
a.nd 	 t~ ~nabll..! pr~p~r utilizo.ti~n ~f 
l..!o.rliJr U. S. infrustructur~, ~tc., 
o.ssisto.nc~; 

(f) f~r 1Jr~·~ro.m of urbo.n l~v~lopmant, 
I..!spl..!cio.lly small l~b~r-intl..!nsivd 
...:ntcrpris~s, mnrk.:!tine syst~ms, a.nJ 
fin~~ci~l ~r ~th~r instituti~ns to 
help urb~n p~~r pa.rticipo.t~ in 
dc~nom.ic o.nll social clevul~pm~nt. 

(5) (107) by ero.nts f~r c~o~1ina.tall 
!,)rivc.t~ ~ff~rt to ·1~v<.!10p a.nJ 
lissurnin~t~ int~rm~Jio.t~ t~chnol~~iI:!3 

a.1J1Jr~riat~ f~r l~v~l~pine countri~s. 

(4) Not Appllca.bl~. 

(1) N~t Applico.bl~. 

(~ ) Not Applica.b1= . 

(5) (107) Not Applica.bl~. 

http:Applica.bl
http:Applico.bl
http:Appllca.bl
http:dc~nom.ic
http:o.ssisto.nc
http:v~lunt:J.ry
http:3aista.nc
http:r~l~va.nt
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(c) r;JL S~c. llO(o.); S..!c. 206( ... ). Is (c) The CY'N will provi..l-.! such a.SBura.nc.:s by 

th~ rc:cil-i,!nt COU!'ltry willin~ to con s16ninc :. gra.nt a.Gr~~cant with provisions 

tribu~~ funls to th~ proj~r.t, ~n1 in cont~in~J th~r~ in tha.t it will pr~vidc a.t 

wh:.t !!l.:lnn~r bOos or \c..ill it proviJc: leo.st 15~ of th~ cost of the project, 0. 


~~~ur~nc~s th~t it will provil~ o.t 0. 'lrmiVdr for 0. "r~l..:l.tively lea.st JevelopcJ 

l~:.~t 25% of the costs of the pro- country"ho.s been sigweJ. 

(~=-:u:;> lJroj~ct, or o.ctivity wi th r~sp..!ct 


to ~hich ~h~ :.ssisto.nc~ is to b~ 


f\.!::-nl~h~.1 (or h~s the lo.tt~r cost

:ho.::-in~ r~guir~Dent been wo.iv~J for 0. 


"r..;b.tiv.:ly lea.~t-l~v~lope:l" country)? 


(J) ?i~ S~c. 110(b). Will ~ro.nt cop (j) No) crrant a.ssista.nc~ will not be JisburseJ 

ito.l ~s!:isto.nc<:! b.: !isbul's..:l for pro for the proj~ct ov~r ~re thnn thr~~ yeo.xS. 

j..:ct v~r mor~ tha.n 3 y~o.rs? If so, 

ho.s ju~tifico.tion s:.tisfo.ctorJ to 

C::>n:-;1'~SS l;,.::·.m I!l:l..l ... , rulJ .:!fforts for 

:,..h.;~' fin:.ncin:3 or is recipidnt country" 

r.::l.:i.tivdy lco.s't lcv\!lopc:l?,1 


(~) F;.J, S.:c. 207; S-.:c. 113. Ext~nt to (~) 
which ~ssista.nc ... r~fl~cts o.ppropria.te _(1) ~l~ project will ha.ve a. dir~ct bencficio.l 
e:npho.:;is on; (1) ..!ncoura.:;ing ll~v~lopI:1ent il:Jpa.ct on the encoura.e;~ent of ·lcmt:)crotic, 
Jf l~~cro.tic, ~cononic, politico.l, a.nJ economic, pol1ticQl a.nd socia.l institutions 
soci d institutions; (2) s\!lf-help in wher.; ever 0. bridge is constructtd. 
D.::..!tinC the countryls fooJ nc.:Js; (3) (2) Dy improvcu transport fo.cilities in remote 
l.rrproving :lvo.ilo.bili ty of tr::lin.::j o.xec.s the project bridgeS will a.i<l. in I"1.:f 
work~r-powcr in th..! countn"; (4) proera.ms help meo.sures o.imel a.t meetinG the country's 
J.:si3n~1 to nt::~t th~ countryls h.:=o.lth food needs. 
ncl,;;is; (5) other i::lporta.nt =.r~o.s of (3) Dy providing limite:1 tro.ining in bri.Je~ 
~cono~c, volitico.l a.nJ socio.l l~v~lop- ~nt~nnnce the project will improve avo.li-
Dent, incluline: in<l.ustry; frc:~ labor bility of tro.inel worker powt:!r in-country. 
unions, coop~r:ltiv~s, o.n1 Volunta.ry (4) By improving tra.nsport fa.cilities in 
Agencies; tro.nsporto.tion o.nJ communico.- r~te oxer~s th~ project briUgl!s will c.ssist 
tion; pl:mning a.nl public a. lI:li.nistra.tion; the CON to meet th~ country's heo.lth n~.;.J.s. 
urba.n .l~v..:!lopr:lent, o.n1. lXl.:lerniza.tion of (5) The project brijges will lZ~nero.lly a.ssist 
I;!xisting lo.ws; or (6) inteGratinG women GON in Q.J.l of the oxec.s mentioneJ. . 
into th~ r~cipicnt countryls no.tiona.l (6) Th~ project bridaes will ha.ve 0. v~ry 
econo~. b~neficia.l 1Qpo.ct on intecrro.ting wonen into 

the recipient country's national economy. 

http:Volunta.ry
http:i::lporta.nt
http:proera.ms
http:il:Jpa.ct
http:o.ppropria.te
http:ssista.nc
http:r.::l.:i.ti
http:s!:isto.nc
http:a.ssista.nc
http:ssisto.nc
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(f) FAt~ S~C. 281(b). D~scribd cxt~nt to 
'~ich p~~r~ r~coBnizcs th~ p~rticular 
:1..:..::::1, J.\.:sir~s, c.n·.! cc.pacitil.!s of th~ 
~~o~l~ ~f th~ country; uti1iz~s th~ 
:ountry'~ int~llcct~~l r~sour:~s to 
-!ncour~.:! instit.utLmal l..:v.:!lopc~nt; 
:::.nl su;ports ci'ric -.:lucation o.nJ tra.in
int!, in skills Nquirl:l for dfectiv~ par
tici},:lation in '~ov..:rru:l..:ntal anl political 
p~c..:ss~s ~ss~nti~l to s~lf-a~vernc~nt. 

C:d ?~'~ S..:c. 201 b 
201 ~ . SdC. ~ll a e.nl -
Dows th~ I:cti'/ity ~i v~ Nasonabl~ pr:)[:u's.: 
'Jf c::mtributin':; to th-! l<.!v~lopt:lent: of 
~cono~c r<.!sourCeS, or to the increaSe of 
proluctiv..! c.:l.po.citi..:s c.nl sdlf-sustainin:.;; 
<.:c::m'..loic I~rowth; or~f .::J.uc.:l.ti~ne.l or 
oth~r institutions lir..:ct~J. towa.rl socio.l 
prosr~sc? Is it r~lo.t~l to o.ni 
c:.nsist.;nt 'IIi th o"th..:r d~v~loPQent 
'lcti'riti.:!s, lone-rc.ne.:: obj.;:ctives? AnJ 
10(!s proj.lct po.j?<.!r provii<.! infornnt.ion .:l.rlJ. 
conclusion 'In c.n activity's ~conomic c.nl 
technice.l sounb-.:ss? 

(h) ~;A s~c. 201(b)(6)js-,:c. 211(0.)(5),(6). 
I~orma.tion c.nJ c~nclusion on possibl~ 
~if..:cts of th.;! o.ssist~nc.;! on U. S. economy, 
with sp~cie.l rcf<.!r~nce to c.r~e.s of sub
st~nti~ le.bor surpius, .:l.nl ext~nt to 
·"hich U. S. cOlll!!O·lities e.nJ ·:l.ssiste.nc<.! 
~e furnish~l in 0. nnnndr consistent with 
L-:provinc 'Jr sc.f~GUo.rline the U.S. 
be.lc.nc~-of-pe.ym~nts position. 
:t ror:ur~m..:!nt 

1. 	 PI....:. s.;c. 602. .;Xc thl::N e.rre.ll6c:mants to 
permit U.S. smc.ll busin.:.!ss to participc.ta 
..:qui~~~ly in th~ furnishinG of eools o.nJ. 
sdrvic~s fino.nc..:l? 

(f) Th~ GON has stc.t~l in its Fiv~ Y~c.= 
Plc.ns that incr~~sing c.cc<.!ss of rurc.l 
pdOpl~ to s.;!rvic<.:!s of the ~Jv~rnm~nt is 
on.;: ~f its oojor e;oals. This proj ''!ct is 
'ri~wcl e.s cruc1o.1 to th~ GONs :lbility to 
10 this. Thu in~itutionc.l l~velopnent 
t!nvision~J. in thd l?roj~ct will '.ltiliz-.: 
th~ country's int~lldctual r~sourc~s. 
Th~ briol6~s will \.m:::.ble th~ GON t.:> r.lON 
~asily conto.ct thd rur~l p~,ulc.tion ~nl 
th~Nby support civic ..!·lucation e.nl 
tre.ining in skills Nquird for ..:ff<.!ctiv~ 
participation in sovcrnc~nt :lnl ~olitic:ll 
proCeSS":S ~ss~ntio.l to s~lf-8ov~rnmcnt. 

(5) 
(1) Th~ proj~ct is lir~ctly rcl:lt<.:!l to 
thu increas~ of proJuctiv~ co.p:lbiliti~~ 
:In,l s~lf-sus'c.:tininJ <::c::momc ~r~wth, o.nu. 
the ,ldvclopment of institutions dir~c"tJ·l 

towo.r!l soci:ll prOl!ress. 
(2) The project is consistent with GeN's 
lcvclopm~nt 30:lls .:l.nl is consistent ~'li th 
AID ma.nlc.t.::s. 
(3) The proj~ct pe.per anl ~nn~xcs cont.:tin 
dxtensive o.no.lysis of the:tctivitics 
<.!conomic and socio.l sounJn<.!ss. 

(h) No o.ppreClao~c ~ff~cts. 

Procur~mcnt 
(1) All of tht:: (!ooJs furnishcu '.m:i..!r th..: 
pr~j ~ct will b~ procureJ. throuUh norml . 
GO!, proceJur~s o.nl ch:lnncls c.n.l tht3n th.:: 
l3ovcrrun~nt will bod rdmbursc.l un:lcr th~ 
FAn syst~m, thdrefor~ U.S. small busin~sscs 
will not ~articipo.te. 
Th..: s~rvic~s provi·icJ. un:lar tht! proj ~ct 
v,ill be II1£l.dc o.valibl~ in such o.waY:ls ·to 
p~rrnit U. S Small busin~ss~s to 
po.rticipate equitably o.t ~ll ste.C;e. 

http:II1�l.dc
http:articipo.te
http:conto.ct
http:participc.ta
http:l.ssiste.nc
http:lone-rc.ne
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2. 	 ;'.'~\ St:~. 60(:(0.). '''ill :lll c~~lity 2. All COI:lCl:)Jity will be !'in:ulcel 
~~~:U~~cent fi~nc~l be fr~~ the U.S. unl~r GON nor.co.l ~r~~ur~~nt 
..:xc .•:pt ~s ~th.;nris.: .l..:t~rm1nc.l cy the r.!culnti~ns on:l ch.::l.nnlJ~ anl 
?r..:cl l.:n~ ~r un .~I.!r .l~ll.!'::o.ti~n fr~I:l hitl? r~imbursl.!m~nt whc!re appropri~t~ will 

b~ 	thr~uGh the FAR syst~, th~rc!f~re 
U.S. s~urCeS will n~t bl.! utilizcl. 

3. 	 F."';, S.:C. 604( -1). If the c~~II~ro.tine 3. N~t awlicabl~ ·lul:! to us~ 'of FAR 
c;:lun~:-y liscritli~t..::s o.r,o.inst U.S. m:l.I'in~ syst~. 

inr.urarJcc comp:.ni..:s, will o.gre.mcnt r~quirl! 
tho:::: mrin~ in:.ur:'..nc..: '..-.: r"l:lc..:.l in the U~S. 
:>:1 C::r.:J:l:) .:iti~s fino.nco::.l? 

I;. 	 F ;":, S~c. 6o~ ( ,. ) . If ::>ffsh~re procuri:  lj. Not applicable -lue t~ use of FiJi 
~~~t ~f o.~ricultur:.l c~~lity ~r proJuct syst~m. 

is 	t~ o~ finc.nc~l, is thl.!r~ pr~\~si~n 

o.so.inst such ~r~curl.!ment wh~n the 
j~m~stic price ~f such c~cmoJity is less 
t!l:l.r. }J:lrity? 

5. 	f;.J... Sec. 608( 0.) . Will U. S. Gov~rfll:l.::nt 5. Not applico.bl~. 
c!xCc!ss p~rs~na.l pr::>pcruy be utiliz~.~ 
\ml.!r~\'l.!r lJro.ctico."::ll.: in lil::u ~f tht) 
)~cur~nc!nt ~f' new i t,-'tlS? 

. 
6. 	MH;" S-:r.. 901('t:). ("') COlil",,)llo.nce with 6. Not o.pplicc.ble. 

r~quirco~nt th~t o.t l.:o.st 50 per c..:~tum 

~f th..: ~ross t:>lln~[;1.! of co~J.i.ticS 
(c::>::!putc:l s'.?p:lr~t~ly for .lry bulk co.rri~rs, 
lr.. c:.r~o linars, anl t:lnkers) fino.nc~J 
shall be tro.nsport..:J on privnt~ly own~l U.S. 
fl:.- co~~rci:ll vcss~ls to th~ CA~ent that such 

\..:ss~ll:J :l.r~ :l.v~il~bl~ :It foir onl rt!o.sono.blt:: 

7. 	 ?;..;.. S..!c. 621. If tt!chnic:ll o.ssistanc..? is 
fin:lnc..:l, will ~uch ~ssist:l.nc~ b~ furnish~J 
to th~ fulll.!st ..:xtc!nt pr~cticabl~ o.s £;oois 
:lnl ~rof~ssion:l.l :l.nl othc!r scrvic~s fr~m 
priv:l.t~ ~nt~rpris~ ~n :l c~ntro.ct basis? If 
the f:lciliti~s ::>f other F~jcro.l o.g~nci.::s 
will t~ utiliz~J, ~r.: th~y particularly 
suit~bl~~ n~t co~ctitiv~ with yrivnte 
\:mt~rpris.;, o.n·2 :'.l:l..l~ o.vo.iUl,ble without 
unlu~ interfcrl.!nc~ with lom~stic 
pr~cro.tlS? 

7. 	 Y~s tdchnical o.ssist:l.nC~ finnnccd by 
th~ proj~ct will be provideu tro~ 
privutc ent~rprise on Q contro.ct basis. 
No oth~r U. S. govcrucentol 
agencies will be involved in project. 

http:contro.ct
http:o.ssist:l.nC
http:c~ntro.ct
http:ssist:l.nc
http:applico.bl
http:in:.ur:'..nc
http:comp:.ni
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8. 

If' :.ir tr:.nsr::Jrt.:.ti:m :J1' ;;:~rs:Jns 'Jr 8. Y~s, pr:Jvi.J..!.l f:Jr in th~ in..livi-lWll 

1;' r:Jp-.:rty is fino.nc.;: ~ -:m :;r:.nt 'J~sis, will c:Jntr:J.cts & tht! Gr:J.nt ~Jr..!~~nt. 


~:r:Jvisi:Jn b..: :1.:l1..: tha.t U. S. f~~ 


co.rri~r::l "ill ~<.! utili=~..t t:> th~ 


IJxt.:nt such sl.!rvicl..! is .'lvo.il.:l.blt!? 


~. C:>nstructi:m 	 D. Constructi:Jn 

1. 	 r,"\.i\ s~c. 601 1 If 0. cnpit~l (~.~., 1. Yes, th~ tr:lil net~rork stuly will 
c:Jn:.J :;ructi:>o ~)r:Jj t!ct, o.rl.! cl~inl..!<:!ring b~ c:Jntractcll t:> a. U. S. fim. 
::.n.l ::r:Jfcssbn~l Sl.:r'riccs 'Jf U.S. 
fir::lS ::m·l th,;ir 'lffilio.tes t:> bl:! 
us~l t:> thl..! ~1=um ..:xt~nt c:Jnsist~nt 
·~th th~ no.~i'Jn~l int..:rdst? 

2. 	 "1l..:... S..:c. 611(c). If c:Jntr~cts f:>r 2. N0t a.pplic~blc, IUd to us~ :Jf F~q 
c:::lnstruc":i:m ::.r..! c:> I.)I..! fin::.: 1, '~ll syst~ ~nd GON ftr:Jc~dur~s. 
th':Y b~ L.:t on 0. C:Jwp(!titi'r~ .J:.:..sis t:> 
rr.:cimm, ~xtl..!nt :r:ro.cticnbl<:!? 

~. 	 F:U~ S.;c. 620(k). If f:Jr ;:_,nstruction 3. Not o.pplicabl~. 


of pr:Juucti'r..: I..!ntc.'rj;'~:is..:, will 

:l,; :Jr~:.:o.t<.! "o.lu..: of a.ssist.:.ncl..! t:> b~ 


fur:1i:;h..:.l by thl;! U. S. n:Jt ';!XCd..:!.i 

~;lCO ::lillion': 


Oth~r R~stricti~ns: 	 C. Othur Restrictions: 

1. 	 FAA S.:c. 20l( l} If .!cv~lopment ].::)0.(1, N:Jt c:pplicabl~. 


is int~r~st r~tcl o.t l~a.st 2% pdr cnnuc 

'lurin,r; grc.c..: p.::ri:J-l a.n-.l :lot lc:J.st 3% p~r 

o.n:LU:'l th\.!r-:.~.'" ~"'~~r? 

~. 	 Fi\A SclC. 30.L, 1). If' fund is_ :.a.blish.::l 2. Not a.pplico.bl~. 


sol~ly by U.S. c:Jntri'Juti:Jns a.nJ. 

o..L':linist~rc·l by .:-.n internati:Jno.l. 

:Jrc:o.niz:J.ti:Jn ;.loes CoCIptr:Jller Gdner:J.l 

havcl c.ulit ri~hts? 


3. 	 F.e..;. Sec. 620(h). D:J o.rro.n:::";::l~nts 3. Not applica.bld. 
~; •.-~cluJc Pr':)mting :Jr o.ssistin~ the 
f'')C·'!ign 0.1.1 rr'Jjl.!cts ':Jr .'lctiviti.;}s of 
C:>ctlunist-Dbc c:Juntri.;s, c:Jntrnry t:J 
th.: b~st int-'::Nsts :Jf th~ U. S. ? 

http:a.pplico.bl
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4. 	 Fn:. Sac. 636(i). Is finc.n::ins n:>t r/~r 4. N-:>t applic~blc. 
:litt\l.l t~ b~ us.:::'. \olith~~t w:l.iV~rl f-:>r 
~urchc.s~, l:>n:-t~rn l~~s~, :>r ~ch~nGJ -:>f 
~t::>r v~hicl.:! ::J:l.nufc.ctur.:.l :>u·tsi.1~ tht.! 
U. S. :>r cu~r~nty :>f such tr~nz~ction? 

5. 	 Will c..rr:::.n:~\Xi.!nts rr~cllll~ us.: -:>f 
f1~ncin~: 

(0.) Pi..,;, S~C. 114. t-:> p~y f:>r p~rf"orm:lnc..: 5. (~) N-:>t ~pplicabl~. 

of ~~:>rti:>ns :>r to =otivc..t..: or co..:rc.: 

rJ.!rr.:ms to pr~cticc :l.o:>rti:>ns? 


(b) PN', S·C)c. 62Cl(.:). to c:>l:Ipcns~t.;: (0) l!ot ··e.pplicCl.ble. 

mm.:rz f-:>r ~x1-'ropric.t<.!l nationa.liz~J. 


prop\!rty? 


(c) F:~ S~c. 660. to fin~nce police (c) Not applic~blc. 

tr:l.ininc or otber low ~nforcc.mcnt 


~ssist~ncc, cxc~~t for nc.rc-:>tics 

pr-:>;;ra.::.l.':? 


(1) 	Ph;. S~c. 662. f-:>r CIA ~~tivitics? (a) N-:>t applic~ble. 

(~) A?p. SeC. 103. to pay pcnsi-:>ns, 

~tc., for wilitc.ry p~rsonn..:l? (~) Not applicable. 


(f) 	AE~' S~C. 105. t-:> p~y UN c.ss~ss~~ts (f) N-:>t applic~ble. 

(g) 	Not applic~ble. 

(h) ~). S~c. 112: to fin~ncc the ~-:>rt (h) N-:>t a~lic~ble. 
-:>f nucleCI equipment, fU.:l, or technology 
-:>r t:> trc.;.n forci~n n~ti-:>n~ls in nucl~a.r 
ficlls 

( i) 	AEP. SeC. 501. to be us ~,l f-:>r (i) N~~ applicable. 
publicity :>r P~C.B~ia purp-:>scs

",1thin U. S. not ~uth-:>riz~l by C-:>nlJ1'~ss? 

http:wilitc.ry
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Ne 0.1 - Trail Sua ensi::m Bri e Pr'J. ect 
Certification Pursuant t~ Section bll e) 

of the F.A.A. of 1961 as amended 

I, Samuel H. Butterfield, Principal Officer ~f the ~ency for 
International Developl:lent in Nepal, having taken int:; account, 
among other t~s, the demonstrated capacity of the Suspension 
Bridge Division of the Roads Department of G.O.N. to deSign and 
carry out bridge construction projects t~ughout Nepal, the 
ecphasis placed on deSigning construction elements to minil:l1ze 
maintenance requ1recents, the ability of local governmental 
organizations to carry out routine maintenance and their 
interest in doing so, the overall plans to a.ssist in training 
local p~pulace for r'Jutine ~tenance TNhile providing 
centralized speciB.l l!Ul.intenlJllce support, and the positive 
perfomance of the Governoent in l:laintaining previously 
constructed AID funded bridges, do hereby certify that in ~ 
judgement Nepal has both the htmrul and financial resources to 
effectively ~tain and utilize the inputs of the Tr~l 
Suspension Bridge Pr'Jject. 

This judgement is based in part on the project analYSis as 
detailed in the Trail Suspension Bridge Project Paper and the 
annexes attached theret~ and is subject to the conditions 
mposed therein. ~ .-"I. ... ) / .."" )

" . I ;' ! ..':J . J , i'" ;,.: 

. ;" /.0, r,""',' .1_(:11 -: iLL> ~-+.;:LX:
Sa.l:luel H. Butterfield l 
Mission Director 
USAID/~rel?al 

Ma.y 8, 1978 
Date 
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Ui~tLASSIFIr [ 

c"r. ~;Ith~' ASmr:TIOiIS 1:: C-;£hf'.Ai~ n,'SIEILI1\' r~r?Cf,r Tl:AI 
UF..Jrlt'lff. H:UC;rS ILL i·.OT Sf.Ei'i TO H: rAh! OJ.' CCCr.l!~JAllT 
1:f.\lFLCPO£iIT fL,,:l A·IU· ~!OuL.l'· APfF.':'il re; hA\iE. fWL'( Lli'llyn 
(.E\,fLOri'lf'IIT f,f'If:FITS ~'IThC~r ~Oia:(;j,IrA'.rr fhCvISl(;:~ 

. Gja,~.~IOf~-TRAr;SfOhT L~,.UIS. 

-
eEl.. . M'/\c ttJAS ALSO GC!JCr.r,iJFr \tilTH LACK OF' PU' rf,Or-:ISft-
E'J/\LUATIOrJ QF ,AtiLIEli AIr FU~Jtrr, [l'H·GE rf.CGh/\~. whICh 
·Mr.. NOT ALt!!AY5 ;:r,ocn:crf. S~jontr.L.Y e, APM.. bCLIF1.IFS sue}, 
f \#1\L.U.'Hlml loIOliLr F'ACILlrt,TF Il-:PI.Ei·iFrlTATICt: (;Uhr.r:~T pr.QJf.cT 
A~L ur::rtnr.i\TIC'iJ llr ·,pitO['Arl.E F.GOi;Or:fc A!lf SCc;lAL II':PAC! 
OP.~~I~GE5. 	 . 

(C, ; rA~t~ln lf~'!lTIFIrD: THfSr. HREAS AS ChlTIC,'L LI··lKS 
S~rW[F'~ I'~PUT, FEOUIf:fr.F.~JIS P.,"tf.' FhOJE·cr PUPFcsr, j\f'AC, 
cor;CLU1'F'£- .. TP.(\T THF..sf' lIFAK'Nrssts :~Fr.£i Te CE Arn:E'5Sr.r 
rlHeR TO surLISSIO;') OF'i-I~OJE~T r-I\FH.• A(.COl'r1I'!flL'f, 
:~F.CF.SSAt\ 'f S1'ur Irs ·ro CL(;SF~ THfS[ G("f'5 SI:OUU' H. U;·ji r::"TAKP! 
li'IM:.Ll~TELY' A~~r, r:HEirlH FlFralTT-· SUP "'Il~'IF r· AIr Il,: FF',."OF:£ 
p~OCEEr;H!r;":rlTH FUI:!HE'fi \"Cfd<,'eu' i'nCJECT r;\.FfR .. 

I 	 Cr,) ...."F-AC Ar.Rr.rr '·.·ur/TII SHaUL~ EE. H.[PAnrr. RFi;r·H 
ASSISTA!:Cr: TO nI5S10!l. 1:1 I..I\I\HYlr~G OUT H!F SrUfY m: 
Slur IES.. .'\ccei' fI :U,L 'f, ,a\S iiI},ST STEP AS! A EUf-.F AU lHLL 
DRA(:'!' fR;LlijL:JA~Y ,scOPF OF \;,iCLI( FOn s!ur IF.S MJ[ CAfJ.f YO 
~ISSIa~ FC~-RF~LF~ A~r CO~Mr~T. OHeF SCOfF i!~ALLZF[ A~L 
CEClSI(}rr f.tAcHfr r.~l HQN STur-Irs Ar;f '10 PC CAHf,IFL CUT, 
eUnF.AU 5!M-1I.S i.t·"ry· ff.CvIrF IIfL? II'~ 1"~AI.YTIC L:OF 1\ A:i[. 
RI:POf:I, PR[PA(, ATIOi'i. . 

.3 •• H;~~nn:~liATIO::, '1A,HITFNANcr ASfECTS. AFI\G F,~l C',SU. 
HISSIO'f'~nSITIO~ l~ Phf ThHT ALrlIIOHAL A~ALYSF5 A~[ 
RE~Ulr.Ef.·· OF THf r.Ai'."Cll Y (j~iU· CAPArlLITn Co;; THE "i~·iO 
hHG EinlTlrS Cf.EPM:triFii! OF hOj\[ 5, 5i.J5i'E.~SlO;~ £hILGL 

. 	LHISIOil Ai;l frll~C}iHY~T ,·.r:l1STi;Y LGCtiL r:r~j'L(;F-M;'lT 
tI\iISr Oi.) TO HiH.F'i·:F:,II ThIS fhLrOsn ~:l', Ir.ClF IT'I/ULS ~'Ch 1(. 
THIS CC;';CH.I~ PAHTICUl.Ar.I.Y HEIGl·:Tf'If.:! 1;'1 C,.\Sl Cr SUSfE;i5l0i'J 
SHIDGF r·l'JISIC;·1 SI,ICE" f.Ehl·1&;ll FFA5lcILLTY 5'IufY Ln:i\r"~S 
tHAT ERIN:, fI\iISICW I'-ULLY CCCUPIFD '!'r.TI! C~:~,1 FI\Jf Yrl\~ 
PLAI~ nEr.UIF.Fr'iF:~TS. Ai-AC "l.SO CCilt:Lurn 'CHAT FLOJFCT 
?APER SHrULf CWLuf F r. I SCUSSl Ort A;H. SET OUT PLA tlS FCf; 
J\SSup.r:a Arf.p'u,~TF '·;t\!;;TE·~M:CE FF,OCiIoi',:1, ji(j~ 
cf!IIiGF:5 1.'ILL EE' Hl ?LA(:r. ,'\T M'rI,OH,IATE f

ALL 
Crt!! 

prCFcsn 
I'; prOJrr.r 

Ii'lfLEhE ilIAT I r.i'l SCHFr·Ul.f.. 

/j. FhO.JE'Cr COST. ELF.r-iF'iTS. rhCJL~T CObhlTTEE 1\,.'1 I\~A{; 
[.ISCUSSF.f "'ITH i:ISSIOi~ !FMl 'Jf\LIOUS 1\!:)rfC;TS OF rf:C.J~~T 

'COSTS P1CTuf,r Pillel: \·:Fhf InCLft!,T, Ffd1[.j r'hf i':IHU.l,',L5. _ 
E:f1Ti; iiF"IFi:S 'H1Tfr TIIAT LOf:T ri,OJE'C!lOllS ,,::1 CGI·.rCSIT.L(·i~ 
!.:r:r:r: AT TliIS 5!A~r f;fIUI,H F.5TH!:~n5 AiH .~~u~r ~;~~} nOr' 
.1;L~RlnH. :...'lT~l rrCISIr.NS i~~r'\CEn o~; '!UI·,E.H;:. Cr ~j rrrLS 

http:rrCISIr.NS
http:RE~Ulr.Ef
http:Ar.Rr.rr
http:pr.QJf.cT
http:Oia:(;j,IrA'.rr
http:C-;�hf'.Ai


UNCLASSIFIEL 

1\ "ll. l'I!/il1.S Ie f.I. rI.;,\.a;n ArJI t'M.~I·lE1thS CF n'/Ill. 5TIII.Y. 
ril.SC, iUSSICIl TLA(·J V . .;s rirvlSfL "li~:IT Tl-iF f'Oii'IIC:'~ 0,.' ,.;.CJlC'l' 
FlJiH.I'J('l· t'\ssncIATfI· ~.rl'i'i: 1.01.A1. l;C:51"~ (ArfA'd."fiLY ,·.otr H.All '. 
51~ 'prH;!"'lT) hUST' fE llr,JTIFIFr A,;L J~SIInH 1,~ F-f' I,m, 
SP-~Jil ~ffAJ;~lF1.Y Oi~ H Ji4CrSIlIT1. I': l1SCU5SIOr!S \·.171-. 
l'il 55I Or) TF MJ C~l hA'::~aT.ur r OF LC(;I\L \;051 CCi'.fCi~E:;T A'll 
nl".C CO!;TF.IFtlTH~!1 IT I.:AS I\GhFF. r: TliAT \JAl'vrr. OF r·O~T 
.cou~:rnY:CCt~TRlrUTIO:! CF r~ PFFCF.;:r.rJ!OJI:CT (;C5TS AS 
r:TUi.t\tF'I li~ H.? I.JCU1.[ '~OT rr J\fFf\(lPRIArr. Ai~1 TFAh Mir.nI. 
l' ~S PT10!:,OSAl. I:! nUl.l r r I Fl.ETFf. FE Olio . 

PhCJrCI r·f~rr~ij 1\~5.L:;1"··ll,;1.: ld.l.1Jl f\rSF-EC! ~En FCi~ Tty 
A3SIST:~IJCF" Fr.f\ i-f.FfAf.ATlr.:1 OF STAT£t,Fins O~·: F;:\.lLCm,jUlTAL 
IbPI\C:T, 5iATUS (IF k;m;E~~ A:U· ,.1 ::MH;I;·i1.. t\IJ.,L YSIS, hIS510il 
TF.Ai'1 '.. II\S f-hIfFLI' r:·~ "JATUi-.t C'JF F.FG:UIiiHiEUTb Aijf FPO"UU· 
EXM1PLrS OF ACCF~TAFLl: FOlli-i.US. [;t~Srr, THIS U:a;.r STAlII li"jG, 
AtoM: cO.leT.Urrr. .Tr.AoT Arr·ITIOiU\L Tn' ASSISTMH;r ~CULr NOT 
BF' nFrUI~rL ANf MISSIO~ ~1Ll. FF AELI TO r[~~LOf AI·~UUATl 
sr,!(Tr[:r~TS"NY:FTI ;~~ Thr' f:FJlUU.Ef'IE i~TS\·llf 

ti.· LOGICAl. F.r M',l:1:oIOi-;j( r !IJ' Rd' 1.eG FJ\AI'Ir. S}-!OUU Fi 
r.F'vl·SFI FOf. TJ!r ff- AS FC1.1.O\.JS.: 

C'" rlV't.rc:; FFMlf 5E<'UL.J' :Jj.IC1.UI F rrT/,I1.EL S'iA1L:I.Ein' OF 
Ef.Gl r~·H r·:r,·· ANf F:·ir (iji rilQ-Jr,Ct' CO·illTlmlS. nil" ;\i-f}. OH: IAn: 
E~i~ FPF: If'FrITIFYI'J(;"rHrsr com 1!IOt~5 IN TEt LOG ;r.A(·F 

IS T~r cfj~crl~rl.i ~f~lFIAf1.[ IN[l~ATO~ 5C~ OF TIl 
PUTIEoSF l.VJF (F.i~I. OF fhOJF.(;T srATUS' Am-· Iii_ ASSUhPTIONS 
rIQX.. Cf ThE". J;JpU! 1.1.H:-·(f..EG.l~allijG, OF r-nIjJEC! GC.~L1110t~S); 

(P) I·j~ :~y OF 1 1--1' AS5UhrTIOj~S lrF UTIFUL HI ! HE fT.;: LOG 
FR M'j~' SUCn AS rmorr Tl:A'i h[':G NAKlS AI·l<:!LJATl cUI Gf11NG 
PROHSIP~~. u:mucrr:. ',,~[ EITHil (;G::TiiOLLI\J:l.l UNrU\ T I~E 
i"JiOJf..CT OH ':USl EF. rFTEkbIIII:'.r f'hlcr· Ie Cif.Ai;! I,uTt:or,lZI\11Ci'l 
SIN6F: TJf'Y CAU rr r frFrol'il:'iEt Ai;[' Ar:E ESSlN1IA1.· TO ii(;hIE\,[
~JF.ttt OF f'ur:fCSE. AtH: TJ-Iff(fF(lhF S}'(OULL UOT r~nJAI(1 AS 
~S5DMfTIONS: . 

(C):'ThFCF,lfCTI"FLY' "F.f;IFIAfl.F l~rlCATOft COLUhN OF' 
ftnOJEC1' ! ~if'UTS stioULI pp' r OL1.AJ.. COSTS. 

7., F-OTl.?f. OJFCT r ('\lIn; CO(·~~iITn.[ I\:H ·i\i"AC \·~rl.COI';LI. 
FRrSl'~~TATlOi~ ry '·:IS5IOi·1 "fFAI': A::I. OFF-Cf.TU·HT"t n,Cj':ji:'JGE 
"Ir~.,s ~t.[. r·ISCUSS ~N"'r Arl(. OTHrli lssur S/ASH'CTS Gl' 
?hCJECT FhO·for.SAL. r ISCUSSI 0115 Io.'HT F'hUl1FUL {\:-i! USf Fl.:l. 
A1.l. rAE-I If.S. 

http:1.1.H:-�(f..EG
http:rrT/,I1.EL
http:Jj.IC1.UI
http:rlV't.rc
http:FC1.1.O\.JS
http:FOlli-i.US
http:hA'::~aT.ur
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ANNEX E. SCOPE OF ~iO!u( FOil .::J.ST GO~~SULl'A:.JT' s CONTRACT (AID-367-l66) 
DAf:i.1) JULY 'Z7 1977 

A. 	 Obj~cti/es 

The 	objectives of th s project are for .ii:AST to: 

1. 	 Complete a. study; as further described below and in &:ctachment 
"A" which is made part of thJ.s ~on·i;re.:~t, of the effects 
suspens:l.on bri.dges constructed under former USAID projects. 
nave had on people served by the briciEe:'3 and to def~ne to 
what extent these e:i..'f':"lcts may influencE'! the selection of sites 
for future bl·id.t~es. 

2. 	 study the processes and procedur~s involved in an appa:('ently 
success~ suspended urid~e program in a particular area and 
dc"termine the e.A.tent to vrhich the measures employe:! in that 
area may be appl::'ed to a fu~ure USAID Trail Suspension :aride;e 
P4·o~ram. 

D. 	 Catef;ories of Study 

For 	the period set forth i.n Article Ii - "Jeports", EAST shall 
perform the specl fied study( s) n the i'ollorin!,!; eeneral areas: 

soc-!.al anthI'opological ~ institutional (t~overnment and 
admillistration) economics and engineering. 

These ..:;eneral areas are each •.livided into t1VO broad time 
sect:1.en-cs as follows: 

1. 	 Phasr:! I 

This phase co.nsisting of a. detailed quaLtative case study 
by SAS'J.' of Ilaglung D~.strict suspended bridge construction 
and four (4) bridGes constructed under a former USAID . 
project shall be performed during the present monsoon season 
and vtill terminate with an interim report. 'l'he particular 
four bridf;es to be studied \ri.ll be selected in meetings 
between EAST and USAID. The interim rep?rt to be prepared 
by EAST and the resulting content analysis 1·rill: 

a) 	 Describe the institutional, economic, sociological and 
t~·:::hnical processes that contributed to the sit;; selec
tion~ constructJ.on and maintenance of the abo\re brid~es; 
special attention will be paid to the nature and level of 
local part.i..c"':'pation as \oJ'ell as the. local benefits being 
dra\ffl therefrom. 

http:constructJ.on
http:soc-!.al
http:suspens:l.on
http:GO~~SULl'A:.JT
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·b) 	 Devt:!lop a eenerc.li7.ed set of criteria which can be used 
by rele..ti vel~r unsk.dled personnel for future selection of 
bridGe sites and. their construction prioritjr. 

c) 	 Per:'orm a detailed study of the processes and results of 
the suspended brldees b~ing constructed in the Baglung 
Dlstrh:t using local j.nitiative and government resources. 
£AST l'Till use the technical report "Tradi....ional Trail 
Suspended Bridges in j'~aglunB District" written by 
Mr. rlobert Groell in Jul~r 1977 and made part of this 
contract as atta~hment IC'~ as the startin~ point for 
this portion of the interim report. Elements, metho
dolo~r and personnel of the Bnglung portion of the 
Interim Report are fUrther described in Attachment 'B' 
which is made part of this contract. 

2. 	 Phase II 

This phase; terminatin5 in a final report., will concentrate 
ZAS'l" s efforts in the follol·rine; areas: 

a) 	 Resurvey the four bridges covered in Phase I with a vietT to 
expand the monsoon season data base into dry season cover~~e 
and refine the interim report findings. 

b) 	 Select in conjunct::.on '\-nth USAID and sU:M.;ey nine additional 
bridges usinc; the analysis described in a) and b) in 
Phase I. 

c) 	 Apply the criteria developed in Phase I and mentioned in 
Phase II to four bridges (two meeting the IEB criteria and 
1f possible J the other two not meetin[,; it) selected i'rom 
the UNDP "Trail Suspension Bridge Study" and include the 
results obtained from the four bridges in the final report. 

d) 	 Prepare an annotated bibliography of available materials 
and studies on trail networks, foot-bridse construction and 
use in Nepal. 

C. 	 Guideline Methodology. 

1. 	 Collection and Review of Existing Data 

Directly follolrl.ng mobilization of EAS'!; I s staff, e. review of 
exist:ng suspension bridge data will be carried out. The data 
to be reviewed will encompass all the disci:plinas of the study. 

http:follolrl.ng
http:conjunct::.on
http:eenerc.li7.ed
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As a starting point, USAID ~rlll provide a limited amount of 
relevant data to EAST. From time to time, USAID and EAST will 
enbag~ in meetines to discuss progress~ problems and any changes 
in the methodoloeY. 

2. Tre.iaing and r'bniJ.;oring lrield Studies 

Immediately after and during mobilization, the field staff "Till 
be trained by EAS'r's senior consultants and cont'lultants on the 
tlifferent I,ariants and methods of getting the required and desired 
information. The field staff Ifill be experienced enumerators with 
basic education in respective fields of the study whose qualifica
tions are based on standards satisfactorJ to the Contract 
Administrator. 

Because of time li~tations and nature of this study, continuous 
monitoring by EAST's senior consultants and consultants of the 
field studies will be required; therefore: a 'liable logistic 
system will be developed a.nd communications bet't',een the senior 
consultants/consultants and field staff will be developed and 
maintained. by EAST. 

3. Social Anthropological Studies 

The social studies Inll concentrate on determining the social 
chanGes contributed to the construction of the suspension bridges 
in question. ChanGes in social servj.ces, changes in social 
values and norms .. n cultural and educational fields, population 
miGration, estab15.. shment of new institutions, the role of ~Toraen, 
and the environmental impact 1·Till be analyzed. 

Preliminary experiments of sur'rey units on the objective of 
the study will be made and hypothesis of the survey Inll be 
prepared. Qualitati'/e case stud,.y methods will be applied for 
each bridge. ' 

a) F~eld Studies 

Data will be collected from vtllagers, :nembers of village 
panchayats, school teachers and members of other social 
institutions . Dif:t'~rp.nt methods 'v iz. schedule method, 
intervie,., method, case study method, observation method and 
questionnaire method will be applied dependin~ upon different 
I.a:ciants such as place: person and time. 

http:Dif:t'~rp.nt
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Data from villagers I·Till be taken b~r obser.ation method.s and 
can be un-controlled non-participant or participant accordinn 
to the character of data to be collected. 

Data from travellers will be taken by interview methods. 
0.uestionnaire methods "rill be applied, if possible, to 
eo'.'err..17Ient officers. 

b) Analysis of Data 

In anal~'zing data, comparative methods will be applied as 
far as possible. 2~umerical data ,dll be classified> tabulated: 
presented and ~eneralized by statistical socio-matric method~ 
v.i.z. lc;;ical methods of agreement, inductive and deductive 
methods. 

4. Institutional Studies 

a) Micro POU tical 

The purpose of this section shall be to provide a description 
of the broad insti.tutional frameworlt of the central government 
and administration in Nepal within ';oThich local de,,-elopment 
activi ty is carried out. l:ASJ.' will provide an analytical 
description of (a) local government and administration i.l Nepal 
with particular reference to local development and (b) a brief 
study on the planning process in l~epal .,rhich has rele ....a.nce 
to suspension bridges. 

b) NicTO POUtical 

~T will provide the followili.g information foj." each of the 
orid~e s.i·~es to be evaluated: (a) The nature and extent of 
local particlpation in the process leadint:; to the locat.~on, 
construction, and maint,~nance of the bridges. (b) the broad 
institutional benefits accruing to the area because of the 
brid~e. (c) The attitudes and opinions of local people and 
authorities as reGards their participation in location, 
construction and maintenance of the bridge. 

The above quali-;'athe data on "the system of NepalI s (village: 
dis-cr .ct and zone) :.;o...·e!'runent and adm..nistration and relation
ship to the .plannin~ process will be iden"ti:...ied by ~T using 
the best resear~~h methods So _ailable by studying the formal 
decisional structure (and persons) in the bridBe site selec
tion process. 
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'0) Field S~udies 

Field research dll be performed in the area of the bridge 
aites to sllpplement the above institutionn.l infortlS.tion 
thereb~:' identii'ytng the inl'ormal decisional structure (and 
persons), to cenerate data on the micro-political aspects of 
the subject area. 

'!'he questionnaire for the institutional study will be prima.rily 
open-ended so as not to inhibit respondents with a too 
structured and novel question patt~rn. 

5. Economi~ Studies 

I
a) General 

Tae present study will be based on, qualitative analysis and 
judgement rather than on quantitative approach. The s·t;udy 
1-1111 :.nclude but not necessarily be !"estri~ted to: 

- P~ocesses of t':epal r s econocic R.nd development planning in 
·.:onnec'l:;ion with trail bri%,a constl'"U::tion. 

- Project plannin~. especially in trail bridGes which giv'es 
social benefits to local hill people. 

:':ff'ectiv~ness 0-;: bridge bulldinr:; on rural development and 
use of a.cricultural .i.nputs. 

- DefiniUon of major ~ se'~ondal"'lJ and minor trail nett'lOrks. 

- Role of women in relationship to trails and trail bridses. 

- Development of ceneralized criteria as a simplified guide 
for future bridee site selection. 

;~'l1""ironmental impact~e.used by bridges being builJ~. 

- Ac;ricultural productl.on increase or decrease because 
of bridges built. 

- Necessary proposals for improving the planning processes 
fOl' location, .!onstruction a.nd maintenance of trail 
bridt;es. 

http:productl.on


- D3c 

b) Ficl1 nnd Desl~ StuCies 

Tl1c informal:.ion ::--cquired will be obtained through desJ.~ reoear~h 

and field study. In desi~ninc. sur\'e:\r questionnaires, pe.rti:!Lllar 
a.ttt=n~ion she.ll be paL! to obtain information on the 1ollo,'1irli:; 
varia.bles: 

I;1fluence area: Local and far. ree-chine; trail£. 

Population: size, structure, acti d t;), rates; migration 
and social li:L'e. 

Af;;-L'iculturp.: exea under cultivatiOLl, ir:rination facili
ti es.. casb crops. cereal L;rains and li .-estocks. 

Porest: area under f'orest~ use of forest and afforestation. 

- . Industry: cotte[!e industry, trade and porters. 

Social Services: schools, health centres, ban1~s and 
post oi':Z'ices. 

Trude: major 'i:iradinE centres,' principal goods imported 
and exported. 

2,'ranspo:!'t: major secondary and minor trails, suspension, 
suspei1ded bridges and traffic volumes. 

Roles of women. 

Environmental effects. 

~ata code sheets will be developed for processine field informa
tion. Statistical tools shall be used as and when necessary. 

6. EnCi ne~~ri1l0 Studies 

a) General 

The study ,rill determine criteria that was involveCi. in 
locating existing sites to use in developinG criteria :for 
selectin~ fu'i:iure bridge sit~s . 

The need of e. bridge in relation to the volume of traffic 
w.i.ll be analY7 . .:!d; hOWCvel": elaborate "traffic counts" are 
not part of this study. 
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The design par:!ll1eters ann. s~lection of suspension bridge 
types c.nd 10c:J.tion will be studied a.nd a.&.&a.lyzed. 

The construction methods of a particul:J.r bridge will be 
found by questioning the agencies :J.Od local people conc~rned. 
The d~gra~ of local participation during th~ construction of 
a bridga o.lso will be sought. The contracting prOCedure will 
be analyz~d in th~ proc~ss. 

The method of maintaL~lng th~ bridg~ in a usable condition 
will b~ found :J.Od analyzad. 

b) Desk R~se:J.rch 

EAST's desk r~s~:J.rch will involv~ locating th~ concerned 
o.g~ncy r~sponsibl~ for s~l~ction of sit~, d~sign, construction 
o.nd m:J.1nt~na.nc~ of ~ach bridg~. If avail:J.bl~, th~ p:J.rticular 
sit~ s~lector) d~sign~r and construction supe~visor will b~ 
int.:!rviaw~d. 

c) Fi~ld Studies 

EAST field ~ngine~rs will ddtermine if there were other 
possibl~ bridga',sitds, and if so, why were they abandoned. 
The desk r~se:J.rch findings will be ch'2cked in tha fitlld. 

If thercare any chang~s or alterations in origin:J.l designs, 
th~ n~cessity of changa will be a.nalyzed. The construction 
methods and construction soundnass 'Hill b~ check~d. The 
maintenance system will be found out. The condition of the 
bridg~ will b~ noted down a.nd lll.:asuremants m:J.d~ 'if necessary. 
The overall siting as well as details of the ~sting bridges 
under study will b\! fully documentad with photographs. 

d) Analysis 

All desk r~seo.rch fLndings a.nd field studi~s data will be 
analyZed. From S'itd selection crito::ria, dt'lsign criteria., 
construction method criteria and maintencnce systems wi~l 
be developed. 

http:avail:J.bl
http:m:J.1nt~na.nc
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A~mNT hetween Switzerland end Nepal c~ncern1nG 


technical Qnd financial c~~perati~n f~r the c~nstructi~n 


~f suspensi~n and suspended brid3es in Nepal 


(exchon.'~e :)f letters, doted 6.12.1977) 

HIS 	MAJESTY'S GOVERNMENT 

Ministry of Finance 
KatbI:landu 
Nepol 

December 6, 1977 

Excellency, 

I have the h~n~ur t~ ackn~w1ed~e the receipt ~f Y~ur Excellency's 
N~te ~f t~cl.o.y' s dat~ which reads as f~llows: 

"I ho.ve the h~n~ur t:- :-efer b the discussions held between 
represento.tive:> ~f ~ur tw~ G~vemments concernin3 the technical and 
financial c~oper.:Jtbn f~r the construction ::>f suslit:!Dsion and suspendec1 
brid~es in Nepal. 

As 0. reDult ~f these discussions the fo11~win5 understandincrs 
have ~een reached: 

1. 	 The G~vernnent of the Swiss C~nfederation will ~e available 
to His Ma.jesty's G:)vernment of Nepel 0. grant of 3 mo Swiss 
froncs with the oi."".l t~ support the on-goin.'.S construction 
vro:;rarnme for suspended and suspension bridEes ~f the 
Susl"ensbn Brid'3e Division. 

2. 	 His Majesty's Govenment ~f Nepal will provide 0.11 necessary 
funds t::> coop1ete at least 20 brid~es in each fiscal year 
1977/78 and 1978/79 - to.kin~ into consideration the Swiss 
c::mtribution. 

3. 	 Out of the Swiss contribution the foll:nr.1n~ g~ods end 
services con be paid by His Majesty's Government: 

- cables f~r Suspensi~n Bridge DiviSion end the Local 
Development Depa.rtoent (aprr~x. SFR. 0.7 mi::l); 

- steel c~nstructi~n (i.~tee1 ports and manufacturing costs) 
~f the w~rksh~p~ c~n&tructeQ hy the SuspenSion Bridse 
Divisbn end cement (QPpr~x. Sfr. 1. 8 tli~); 

- tronsp~rtQti~n c~sts ~f cables t~ the Nepalese b~rder. 
air transI'~rt t~ the very rem::>te areas within Nepal ond 
~thers as mutually agreed (o.pprox. ~fr. 0.5mio). 

http:foll:nr.1n
http:represento.ti
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4. 	 a) F~r the awnrding ,f c,ntracts in Nepal the rules and 
re~ula.tbns ~f His Ma..jesty's Govemcent ~f Nepal will 
be applied. ~ef~re such awards take place the Governcent 
~f the Swiss C~nfederation shall be inforced of the 
nature and values ~f the c,ntract. 

b) 	 Excel.,t as the G~vernnent ~f the Swiss Confederation 
and His Majesty's G~vernment ,f Nepal cay ~ther~se 
ll.jI'ee the awa.rdin~ ,f c~ntracts financed out ,f the 
Swiss ~rant ~utside Nepo.l shall be r.L:l.de ~n basis of 
interna.tbnal cocpetitbn. Q.u~tat1ons shall be asked 
fr.:>Cl at least three different suppliers after consultatbn 
with the Director ~f the Swiss Technical Cooveration in 
Nepal SATA (hereinafter called Direct~r SATA). The aWaM 
cust he .lppr~ved by the Governnent of the Swiss 
Confederation. 

5. 	 N~ pr~ceeds ,f the :1l'ant shall be used f~r the payment of 
any taxes (i!:lp,rt duties, le'ries, fees, duties 'Jf any kind) 
irap,sed under the law 'Jf His Majesty's GovernInent of Nepal ,n 
;~o~ds 'Jr services, ~r on the iI:l11'rtati~n, r:Illllufacture, pr, 
curement 'Jr supply thereof. 

6. 	 a) Icmediately after the present understandinb has entered 
into force, the Government of the Swiss C'Jnfec.eration sha.ll 
~pen with the Swiss National Dank an account den~mina.ted: 
"SusLJensi~n bridee Nepal" in fav,ur ,f the Nepal Rastra 
Dank which is desi~ated as the agent ~f the Ministry ~f 
Finance, His Majesty' s G~verncent 'Jf Nepal. This account 
shall imcediately be credited with three o1llions Swiss 
francs. 

b) 	 The Rastra Dank shall, when llulldIl(S !.1ayt1ents. fr~Cl this 
.!lccount to suppliers in cOllntries 'Jther than Switzerland 
~r Nepal, request the Swiss Natbnal i3anl~ ,r an,ther Swiss 
Dank if the Swiss Nat:f.~na.l Drulk so prefers t, l!1O.ke paytlents 
in other appropriate currencies. 

All paytlents due t~ suppliers and c~nsultants in Switzerland 
and ~ther countries uutside ~f Nepal shall be I:l.:lde hy ceans 
of irrev~cable letters of credit ovened 'In the request ~f 
the Nepal Rastra Dank by the Swiss National Dank in fav~ur 
of the suppliers,. with a correspondent of the Swiss1)6.nk 

Nati~nal nank located L~ the c,untry 'Jf residenCe 'Jf the 
said s~p?liers. This correspondent Dank is auth~rized by 
such a letter ~f credit to pay the suppliers the aQOunt 
expressed therein, under the condition that the latter 
presents t'J this c~rrespondent bank the 1,cucents ~r~vided 
f~r in the su~nly contract f~r such payment. Requests ~f 
the Ne~al Rastra Dank have to be accocpanied ~y a letter 
of recocmendation ~f the Direct~r SATA. 

http:r.L:l.de


c) 	 F'~r no.)T.lents to be I:lade in Nepo.l His J-1ajesty's Goverl'U:lent 
of Nep~l can request the Swiss National Dank throuBh the 
Ne~ol Rostra Dank to transfer amounts not exceedinB 
200'000. -- Swiss francs to the Nepal R3Btra Dank. Such 
requests ~ve to he recotlI!lendec1 by the Director SATA. 

After prior appr~vcl 3iven in writing from the Director SATA, 
the Nepal Rastra Donk can mnke payments to the.~rkshJ~s 
and other suppliers in Nepal on request of His Majesty's 
Government out of this account. 

7. 	 The Government of the Swiss Confederation ::IDd His ~iesty's 
Government of Nepo.1 sh~ cooperate fully to ensure that the 
purpose of the ;rant Will be accomplished. To that end the 
two Contracting Parties shall from time to time, at the request 
of either Contro.ctin,~ Party: 

exchange views through their representative with re~~d 
to the performance of their respective ob1i3ations under 
this understanding, the administration and operations in 
respect of the programme ~f construction financeu by the 
grant; 

furnish to the other Contractin~ Party Q11 such information 
as it shall reasonably reguest with re~o.rd to the execution 
of the progromme. 

His Majesty's Government of Nepal shall in particular eno.ble 
the re~resentatives of the Government of the Swiss Confe~eration 
to inspect the goods financed out of the proceeds of the. 
;.rant ~d any relevant records and any relevant records end 
documents. 

The 	~ Contracting Forties shall ~romptly inform each other 
of any condition which interferes ""lith, or thr..::,.~:.:!l::: to inter
fere with, the a.ccoI:1plishment of the purpse of the 1~::IDt or 
the 	performance by either of them of its obligation under this 
understanding. 

8. 	 The Director for Development Co~pero.tion and Humanitarian 
Aid on the Swiss side (cable address: Po1itique, Berne) and 
the 1-iinistry of Finance, His Mtljesty's GovertlI!lent of Nepal, 
Kathmandu (cable address: ARTHA) on the Nepalese Side, will 
~Je responsible for the imp1eI:1entation of the present 
understDIld1n~• 

9. 	 The 'Present understanding is drawn up within the frllI:le~rk 
of the A~eement on Technical Cooperation between the Swiss 
Federal Council and His Majesty's Govermlen t of Nepo.1 si.~ed 
at Kathmandu on August 18th, 1972. 
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Upon receipt ~f n note froc Y~ur Excellency indicatin~ 
that the f~re!pinIJ provisi:::ms nre acceptable t:::l His 
Mnjesty's ~overncent, the G~vernment of the Swiss 
Confetleration will consider that this note and :pur reply 
thereto c::mstitute an lIi3reel!lent hetween our two Governments 
on this subject, the aGreeoent to enter into force on the 
date of your note in reply and remain valid until 
DeceI!1her 31, l1f82." 

r have further the honour to c~nfiro the fore:p1n~ arrnn~e
l:1ents ~n behalf' of His Majesty's Govern."'!lent of Nepal and. to n~ee 
that Your Note and. this Note shall T~e re~a.rded as constitutinC; an 
agreement :'etween His Majesty's G::>vernment ~f Nepal and the 
~overnccnt of Swiss C:::lnfederation. 

PleQs~ accevt, Excellency, the assurances of my highost 
consideration. 

Sincerely yours, 

lsi 
Nora ICantll. Ac1hiknry 
Secretary 

His Excellency l.fr. Etienne Suter 
Ambassad~r Extraordinary and Plenipotentinry 
EcbtlSsy of Switzerland f~r Nepal. 
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~ject Authorization and Request for Allotnent of Funds Pert II 

Name of Country: Nepal. None of Project: Trail Susl,1ension Dr1dges 

Nueber of Project: 367-0119 

Pursunnt to Port , Chapter , Section of the Foreil3Il 
Assist~ce Act of 1961, as acended, I hereby authorize 0. :~ont to Nepal 
the "Cooiteratina- Country of not to exceed three c:Ulion United States 
]):)llars ($3,000,000) the "Authorized Al:1ount" to hell? in financin1 
certain foreL~ exchange and local currency costs of cr60ds and services 
required for the ;?roject as described in the following parll.1l'aph. 

The LJroject consists of rei~ursecent by USAID for the costs associated 
with the procurement of raw materials for bridgec:nstruction, the 
fabrication of bri~e cocponents from the raw material; the transport of 
cocponents to a!~e~d upon bridJ3e sites anu. the construction of the 
bridges. The Fixed Amount ReiI:lbursecent system will be utilized. 
Another eletlent of the project includes C:'sts associated with the 
contracting by USAID for a Trail Classification stu~ of Nepal's Trail 
Network, as well as the costs Qssociated ·Nith the contracting fo~a 
study of possible alternative ecploYtlent for the tradesmen that are 
occu;tationally displzced by tl".e construction of bridges. The entire 
amount of the AID financing herein authorized for the project will be 
obligateu when the project a~reeC1ent is executed. 

I hereby authorize the initiation of negotiation and execution of the 
~roject asreecent by the officer to whom such authority has been dele
;.sated in accordance t-n.th AID regulations and delegations of authority su 
subject to the following essential tems and convenants and major 
conditions; together with such other terms and conditions as AID Cltly deem 
ap~ro[Jr1ate • 

The following waiver to AID re~ulations is hereby a~proved; a 10% 
waiver on the standard required 25% host country contribution to the 
cost of the project. 

Clearance: 

~red Name of Authorizing uftlcer 

Office Symbol 

Date 
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SCOPE ~F WORK FOR 

NATIONAL TRAIL ~...ASSmCATION! MAP AND STUDY 


1, General Descri~ti~n 

rbrking fr:lrn recent aerial l)h:lt~graphy :If 1/20,000 the c:lntro.ct:lr 
~~ll pl:lt the visible, currently used Nepal trails, :In an existing 
t:l~:lgrai.)hic bose rm., :If :lne inch t:l a milt! utilizing the c:l:lrdina.tes 
:If identifiable oo.p (.l:lints t:l rectify the stere:l m:ldel. The QCcur:.cy 
:If the bose ~Q~ will n:lt be the resp:lnsibility ~f c:lntract:lr. 1he 
C:lntroct:lr lv111 h:lwever C:lrrect the trail syste!ll as Sh:lWD :In the tm;? 
an~ sh:lw 011 :If the existing trail bridgp.s visible :In the ph:lt:lgrophy. 

2. Do.to SU~\'ilied t:> the C:lntroct:lr 
! 

One set each :If o.vailo.b1e o.erio.l ph:lt:lgro.phs ~f 1/20,000 and :If 
1/C;0,000 lvill be pr:lvide~ o.t n:l C:lst t:l the c~ntract:lr. 'l'w:> c:lpies :If 
an existing t:l'~:lgrophic I:Ulp will be ilr:lvi:led ot n:) c:>st t:l the 
C:lntract:lr. In additi:>n :lne mop :If Nepo1 will be pr:lvided t:l the 
c:lntract:lr sh:lwing existing ana planned; airstrips, r:lo.a netw:lrk6, 
r:lpeways~ and mnj:lr ~ervice centers where g:lvernment centers, health 
centers, sch:l:l1s :lr :lther services are Ilv:ailoble, and :lne 001'> sh:lwing 
the 1971 p:lpulati:ln distributi:ln. 

3. Services by the C:lntroct:lr 

W:lrking at their h:lme :lffice ~r :lther l:lco.tion at the opti:ln :If 
the c:lntroct:>r, the c:lntractor shall ~l:lt by ph:>tography machine all 
..."isible trails :If :lver :>ne ci1e in length :In the t:lp:lgro.:phic bo.se map. 
All tro.i1 bridges sha.l1 be Sh:lWD ~n the base map, and shall be c:lded 
t:l indicate the t~e :If bridge c:lnstructioD (suspenSi:lD bridge - ~~:ld 
cantilever - :lr l:>g bridge). Trails sho.ll be pl:ltted witltin an 
nl1:lwab1e h:lriz:lntal t:llerance :>f tW:l hundred feet. After the trails 
and bridges have been pl:ltted :In the base mo.p the c:lntract:lr lvill 
nr:lvide these ~ps t:l Q quo.lified transp:lrtoti:ln planner wh:l will be 
hired and paid by the c:lntract:lr. This employee will deliver the maps 
t:l the SnD, SATA and the US Peace C:lrps in Kathm:mdu. W:lrking in 
c:lnjuncti:ln with the SI3D,SATA) PC. the transp:lrtoti:ln planner will 
select th:lse trails which o.ppea.r t:l serve as the trunk trail system 
taking int:l acc:>unt :lther existing :lr planned infrastructure. This 
review pr:lcess will n:lt exceed eight calender weeks. 

The transp:lrta.ti:ln planner will then return one copy :If the base 
mop print t:l the ~hotography lab where the trunk trails wil1"be p1:ltted 
using a seporate symbol S:l they can be clearly distinguished fr:lm the 
satellite trail systems which teed int:l them. 

http:QCcur:.cy
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Attar the ~l~ttin~ is c~m~leted the transp~rtQti~n D1~er shall 
number all ':.Jf the t':-,'lils using a. transp~rta.ti~n numbering c~de which 
all~ws the satellite trailS t~ be identified with their parent trunk 
trails. The nucbering syste~ should be flexihle en~ugh so that tra.ilS 
can he added ,r suhtracted ~c the system without upsetting the 
numbering schene. 

Final Pr~rlucts 

After cO~Dlet1~n ~f the baae mar meater the contractor will sh1~ t~ 
USAID/Kathmandu, at his expense, the f~ll~winS Dr~ducts. 

1. 	 The ,riginal ~encil covies Dr~duced by the Phot~gr~try 
Machine. 

2. 	 Original scribe sheets. 

3. 	 TOM:) repro'lucable transparencies 'Jfbase oops. 

4. 	 One hundred co?ies 'Jf the final ~ase map. 
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PLAN OF ACTION 


A 	STUDY OF DISPLACED TRADESMAN AFFECTED DY THE 
CONSTRUCTION OF SUSPENSION DRIDGES IN NEPAL 

PriJ??:!1 Purposes: 

T~ gather inforoation regor1ing the ferrymen of Nepal that are displaced 
~y the construction of suspension ~ridges and investigate what har-pened 
to then and their fo~lies anu to recommend vicible strategies for 
';lrovi1ing thee ",.ith 01ternative ee'~l'Y1!lent ~)oss1bilities. 

To strengthen Nep:l.l' s ca1~acity t=, conduct o.pplied s:;.cial research ond 

to provide the op!..~ortunity for a Nepal"'!)e ~3:]uate student or y~ung 


researcher t~ develop his skills in this orea. 


Rotiono.le: 

T!lO SI.!S· ~::::;bn hridge study prepared by ~T Consulting Engineers for 
USAID/Nepo.l has (bcumented the fact that the construction of suspension 
bridges ~ften deprives traditiono.l ferrymen of their source of livelihood. 
In one of the co.ses studied, the ferrymen were able to adjust to this 
loss ~y 1evel:;.ping n rope-~ing cottage ~ndustry; in another CQse they 
were forced h migrate out of the orea on:i it is not known what ho.ppened 
to then. While it is knO~l that mny :)f the ferryoen belong to on ethnic 
group kn01'n1 as MajhiE, wh~ speak 0. Tibeto-Durcon language, there have 
been no Gtudies conducted on these people an~there is no information 
o.voilable on then. Without basic knowledge regarding ~hese ferrymen, 
it is i!lI1ossible b recocmend whet kind of special progr3.tlS should be 
cleyisec1 to provide thee with alternative enplo;yt1ent. For example, if 
they have no agricultural skills, it is not viable to resettle them on 
land in the Toroi; while if they possess special craft skills Qssociated 
with ~oating, fishing, netmoking etc. it ~u1d be possible to develop 
l-'rogro.I!lS "Thich co.)!italize on these areas of expertise•. 

Methodology: 

~ s=,ciologicol-onthroVological ~ethodology should be used which combines 

the collection of survey do.ta with in-depth CQse studies and background 

ethnography. S::;>ecific research activities shoulcl include: 


0.) 	 Survey of relatecl literature and detniled design of questionnaires 

on:3 tleth~dolosy. 


http:Rotiono.le
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b) 	 Survey 'Jt ar1'r'Jxim:l.tely 10 sites where ferrymen existed nri:,r t'J 
the c'Jnstruction 'Jf a brid3e t'J conduct case stu~ investi~ati'Jns 
of ,.mat ho.:)r,'ened t'J displaced ferrymen ~d their fac11ies. 

c) 	 Survey of apPr'Jxicntoly 10 sites where the c'Jnstruction of bridges 
is planned and where there ~ currently fo~ vr'JviUing cr'Jss1ng 
services t'J g~ther preliminary inf'J~tion 'In their eC'Jnocic and 
s'Jcio.l situati'Jn. 

d) 	 In depth study 'Jf tw'J representative farrynen ~'Jups t'J investigate 
eC'Jnot:lic stro.tegies, LJrofessi'Jnal skills, inCOl:1e and expenditure, 
s'Jcio.l or~anizati'Jn, patterns of interacti'Jn with other gr'JUpS in 
s'Jciety, etc. 

f) 	 Preparo.ti'Jn and subt:lissi'Jn of final rep'Jrt, which will include: 

i) .~'rofile of ferryr.:en in Nepal, 

Ii) 	 case studies 'Jf displaced ferrymen 

iii) uetailed cthn'Jgraphic descri~tion of eC'Jn'Jmic and social 
asvects of ferrycen's culture 

Iv) rec'JI!lI!lendati:Jns f'Jr apvr'J"riate strategies f'Jr aSSisting 
rlisrlaced ferrymen. 

Schedule and Personnel: 

The yrinciple investigat'Jr f'Jr the study w'Jul1 he 0. soci'Jlogy or anthr'J
V'J1ogy graduate student or young researcher ~rkin8 under the direct 
supervisi'Jn of a senior ~epalese ant~pol'Jgist-s'Jcinl scientist. Guidance 
in research design and analysis would also he j!r::>virled by USAID/N's 
Econ'Jrnic and Social i\ntllysis stat!. 

While an exact schedule cann'Jt be determned in view of the uncertain-cies 
of site locations and transp'Jrto.tion tiz!1e inv'Jlved, tha stully can be 
br::>ken into two I:Uljor pho.ses. Phase I ~uld include activities A throu!sh 
D above and should be c'JC1pleteu within 6 Ill'Jnths. Pha.se II ~uld include 
a.ctivities E and F and W'Juld be cO!!Ipleted within an additional six m:mths. 
Thus, the total study would be c'Jt:l::,Jlete·l within 1.2 mnthfl, with a Phase I 
L'rosress rep'Jrt due after 6 t:l'Jnths, and the Final Report 'ue after 12 
Ill'Jnths. The Final Rep'Jrt and Rec'Jl:lt:lenda.ti'Jns will be subcitted t'J the 
GON f'Jr considerati'Jn and the initiation 'Jf a~vr'JDriate a.cti'Jn ~rogr~. 
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The study w:>u11 be financed either tllr:>ugh 0 l:lcnl currency purcha.se 
:>rder f:>r the finol rep:>rt :lr thr:>ugh u l:>cnl currency re&enrch 
grant. It is ":mticir:·Qteu. that the c:lntrQct orrongeDents would he 
tl:lde with en oppr:>priote instituti:ln within TribhuvQll University 
such os the Research Centre f:>r Nepal and Asian Studies :>r the 
Institute :>f Humanities end Sjcial Sciences -- h:wever it is 
p:>ssible thot it ~y have tj be arranged :>n an individual bosis. 

http:purcha.se
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IMPACT IDENTIFICATIO~T AND EVALUATION FORM 

Im.'7act 
Identificati:m 
and 

Iapact Areas and Suh-areas y EvaluQti:m gj 

A. LAND t.r.3 E 

1. Chon~ing the character :If the land through: 

a. Increasing the p~pulati:ln ------------------ ---- N 

b. Extracting natural res~urces ------------------- N 

c. Land clearing ------------------------~--------- L 

d. Changing s~i1 character ------------------------ N 

2. Altering natural uetenses -------------------------- L 

3. F:lrec1~sing important uses ------------------------- N 

4. Je~pardizin,3" man ~r his w:>rks --------------------- N 

5. Other fact~rs 

13. WATER QUALITY 

1. Physical state ~f water ---------------------------- N 

2. Chemical an,l bi~l~gica.l states --------------------- N 

3. Ec~l~gical balance --------------------------------- N 

4. Other fact~rs 

y See Explanatory Notes for this f~rm. 


2/ Use the f~ll~wing symb~ls: N - N~ ellvir~nmenta1 imoact
- L - Little envir~ncentai icpact 
M - M~derate envir~ncental icpact 
H - High envir~ncental ic.pact 
U - Unkn~wn envir:ncental impact 



C 
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IMPACT IDEl'tl'n'ICATION AND EVALUATION FORlwt 

ATMOSPHERIC 

1. 	 Air odr11tiyes --------------------------..---.----- N 

2. 	 ldr l'~11ut1~n ------------------------------------ N 

3. 	 N~1se ~~11ut1~n ---------------------------------- N 

4. 	 other fact~rs 

D. 	 NMUBtiL RESOURCES 

1. 	 Diversi~n, oltered use of wnter ------------------ N 

2. 	 Irreversible, inefficient c~~tments ------------ N 

3. 	 Other fQct~rs 


AlterinB use of f~rest/p~sture res~urces 


E. CULTURAL 

1. Altering physicol synb~ls ------------------------ N 

2. 	 Dilution of culturol traditions ------------------ L 

3. 	 other fQct~rs 

F. SOCIOECONOMIC 

1. 	 Changes in ec~nocic/ecpl~yment p~tterns ----------- M 

2. 	 Chon3es in ~~l'ulc.tion ------------------------- L 

3. 	 Changes in culturol pc.tterns --------------------- M 

4. 	 Other fc.ct~rB 
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IMPACT IDENTIFICATION AND EVALUATION FORM 

G. 	 HEALTH 

1. 	 Changi~1 ~ naturol envir~ncent ---------------------- N 

2. 	 Elininnt~ an ec~system elecent ------------------- N 

3. 	 Other rnct~rs 

~) AcceGs t~ Henlth Facilities --------------------- M 

h) R~ducing l~ss ~f life --------------------------- M 

H. 	 GENERAL 

1. 	 Internati~nal icpacts ------------~------------------ N 

2. 	 C~ntr~vers1al impacts ------------------------------- N 

3. Lar~er ,r~gr~ 1r-vacta ~------------------------------ N 

I. 	 OTHER PQSSInLE IMPACTS (n~t listed ab~ve) 

Serving as catylist f~r envir~nmental M 
c~nservati~n rro~acs. 

See 	attached Discussion ~f Icpacts. 



", 
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PREFA.CE 

The ~urpose ot this booklet is to give the surveyor 
clear guidelines about the work which has to be done 
during bridge gurvey. A12 necessary intormatio~ about 
how to till in the survey check list can be found here. 
The nummeration ot the different cha~ters corresponds 
with the nummeration of the su-~ey check list. 
Information about the theoretical knowledge, possible 
bridge types, bridge cost, o~eration ot instruments, 
content of the survey box i~ compiled in the Annex 
part I to VII. 
We hope that with the help ot these guidelines, our 
survey work will improve radically. 

C • :B. Pradhana.ng Juerg Kraehenbuehl 
Superintendin~ !ngineer Civil "\ngineer 
Sus~ensiOD :Bridge Division Swiss AS30oi~tion for 

Teohnical Assistanoe 

http:PREFA.CE
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1. 	 Prepam tory work 

1.1 	 Check the contents of the survey box according to 

the list in annex Part VI. You will also find this list inside of 
the surley-box. 

1.2 	 If possible, check the tacheometer of your theodolite already 
in Kathmandu according to chapter 4.5. 

2. 	 Feasibility 

2.1 	 Draw a sketch of the area i4fluenced by the bridge, with the 

following information (see exam~le 1) : 
ExistUlg 	trail system and trails to be built in future 

classification of the trails : 

main trail trom .. . .. to ..... . 

secondarJ trail from •....... to •..•.••• 

local trail serving for •.••..•.•...•.••• 

EXisting and future roads, air strips within the area 


Indication of all distances (miles or km) to 


road heads, important villages or towns, 


District headquarters, nearest wireless station, nearest 


Post office, air strips. 


Present and future river crossing facilities: bridges 


(local/sophisticated), ferries, temporary bridges. 


Distribution of population (how many people are living 


in the villages)r situation of schools, bazars, religious sites, 

indUstrial plants and handicraft centers, health-posts or 


hospitals, social service facilities, district administrstive 


headquarters within. the area influenced by the bridge. 
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2.2 Trsffic - Estimate 

Count the :r~ffic crossing the river et the traditional 
crossing point for at least one day. 

_hat 	kind of goods are transported? 

What 	 is the proportion of goods - traffic? 
Are animals crossing? 

2.3 	 Classification of the river to be crossed by the bridge 

Perennial anc unfordable in all seasons 

- Perennial but fordable ir. dry season! 
How many months per year is the river fordab~e? 

Wet weather river only: When and how long is crossing 

not possible? 

2.4 	 According to your personal opinion is this bridge 

feasible or not feasible 

2.5 	 Are there alternative possible crossing facilities, which 

would 	 serve the needs at a lower cost : 


Temporary bridge 


Ferry for all seasons 


cable car 


2.6 	 Local bridge - construction 

Did you find locally constructed bridges in th~ 

area? If yes, find out the names of the bridge

constructors. 

Is 	it possible from ·the technical point of view, for 

a local bridge to be built at this site1 

Would local people be ready to build the bridge 

themselves, if we provided them technical advice 

and material (e.g. cables)? 
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3. Brid Re site se.le cti on 

~.l 	 Study the riv~r condition an~ the con1ition of the banks 
at all possible croBsine pOints very carefully. This 
analysis hes to be done at least 40~ - 500 m downstream 
and upstream of the proposed bridge site. 

The following criteria have to be ~onBidered ; 

Width of the river 

o 	 during low flow 

o during hi~ flow 

High· flow level 


Flow direction and speed of water flow 

Danger of the bank erosion 

Condition of the banks: 


o 	 rook (hard, medium, bad) 
o 	 soil mixed boulde~s 
o 	 so11 

o 	 grl:!ve1 wall 

o 	 pOBsibili'ty of landslides or .rock 'falls 
o 	 rivulets 

Apnroximete Bpan''Of the bridtRE andr4Jseibl-e bridg-F.J type 

- Localisation of the bridge sit'e ~'ithi%ltht, trail 
system 

• 	 sr.e new trails necessarJ ~ 

• 	 are·round about ways acceptable ,to the 
peop).;e"? 

Bridse - ,sites are not possible, ,.if: 
Foundaiiio%EI would lie in landslide area,s 01' below 

rock tall area's ~ 

Foundations l1'e in or near Tivulet's 

Foundations lie 'above vertical grav:el~wallB h:igher· 

than, - 4 m 
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From of 
foundation 

1mo.d.d d.pth 
at '••t 1.20 m 

-.... 

If there is no possibility other than foundations above gravel walls' 
(lower than 3 - 4 m ! ) set the foundation back accordi"lg to the 
above. drawi:.lg 


In such cases gabion walls of about 30 m length are necessary. 


2 or m 

... ,,.. .. , 

Ph..o CORer.f. 
1:3: 6 + 60". boulder. 

'Nhenever oossible use rock for the founda tion. Rock is 
natural concrete t 

http:drawi:.lg


'.2 	 It several crossing pOints are possible vithin the 
800 - 1000 m of the studied river, you prooeed in the 

following manner : 
3.2.1 	 Draw an overall sketch showing each poseible crossing 

point, the concern~d trail system and necessary new 

trails, with indication of type and approximate span 

of the oridges (Example 2). 
If new trails are necessary, indicate their length. 

~.2.2 	 Draw a profile of each possib~e site. As e basis 


for these sketches., distances and .81118 tions can 


be measured by the tachimetr.1cal metbor. fr.am 

one river bank. Measure only the moet important' 


points in one profil·e .(hampa 3). 


~ 
lnd1Ct'i'te "the soil eondition : ~ 

hard sound rock (rock'a4chor&ge ~o8Sib~e). 

- lIIedium Tock (~ed roctth'travity·ancborage possible) 

soil mixed boulders. (only .gravi:ty ancborase possible) 
son 

3.2.3 	 Determine the bridse 'type ~ 

- 1!uspende.d br.1tige 

..suepen-sion :bridg-e' w~:tb ·P.Y~'Ons 


SUBj)ens1:cn 'br.idse·vi:th t\irect .a.ncht>.rSiSe 
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3.2.4 draw 8 sketch (cross section) of the proposed 

bri~ge in profile, with position and elevation of 
foundations and anchorage blocks, approximate span, 

dead load sag(onlysuspended bridge) for each site. 

(Example 3) 

3.2.5 Make 8 rough cost - estimate for each possible site, 

using the diagrams in the annex Part II. 

3.2.6 Decide the definitive bridge site and the 
bridge type. 



Bridge site no 3 

Cross S~ct;Ol1 - 1: 500 

Bridge typ~: SU5p~n"t!d 

Span: IIpprOXlm4tely 81.00", 

Sag d~ad Joud: .·10", 

fr~~ bOllrd /;ne: 5.00 1ft 

86.00 m 

92.60 H.F.L.12021) 
~t . 

90 ._ .... " ~%.,~(w~.L~):..--___~____ ____----=:::=2!~::....:..==------.- --.--- -·-9u 

80 ---_ .... ---_._------.- ----.--- ----.--- ---·----·----80 

Left bank: Right bank: 

Hard I'ock 

lIIil-ea gyaviT." - yoek al1c"orll/~ 

SQII 1rrll~d bOlJM:rs~ 

GraviTy block 

.Gab/on woll 1ucc5sary . ..J .. 3ih" 

GllbiO'h s; 1/1/3 j H~;,1.t =+'hr. 
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-., Topograpr.ic sur\'ey 

4.1 	 3itu.atior. of tbe bridse give an exact description 

o! the situation o~ thp bridge 

4.2 	 Pegs and bench mark 

Fix the axisline with two permanent pegs A and B, 


choose a bench mark BM 100 


It is very imnort~~t that De~s and bench mark can be 


foun:! al~o 1 tr) 2 vegrs Elfter the survey. 


Two possibilities 

make permanent pegs and benchmark with a chisel on 

rocks 

lour 

S-ECT/ON 

http:Topograpr.ic


Excavation! 

t 
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mak~ pegs 3nd benchmark by using iron pegs 

Section, e!!!l.: 

IO-I~ em 
Cement mortar 

For all three points (A,B, EM 
reference at least 10 m away. 

Measure the distances. 
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The poin~:o! reference have TO ~e fixed in the sa~e ~anner 

~s 'Pegs and oench!D3rk : by chisel on rock or by using iron 

;:egs anc ce!!ler:t ::lort-a!'. If present, ~rou can also use trees, 

e= t·~~ '): hO'.lS'3S, etc. lr:: ic'~ te the sigr.i ficaltion in colour 

(A-:/ A2/ 31/ B2/ B¥.l/ BJv: 2)· 

Example: 

aAxis line-....;..;.;;.; ---",~.-.---

e 
o-

C\I-
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4.3 Triangulation 

Choose 4 ~ additional pOints (1,2 ••••.. ) in the 

axisline A - E, according to the span and the 

topographical situation. Make temporary pegs. 

Measure all distances between the pegs by trianQulation, 

and all verical angles : 

bv two indecendentrneasurements 

by 	measuring in both positions of the telescoce. 

measure distance "e" and angels '!'as exactly as 

possible. 

calcuJ.ate the distances and elevations for all 

pOints (A,B, 1, 2, •.•• ) (Example see annex Part IV/3) 

4.4 Sketch of the bridge 

4.4.1 	 Draw a sketch of the bridge site and the bridge 

in scale 1 : 500 or 1 : 200 in plan and

cross-section with all important information 

a Permanent pegs (A,B), benchmark (EM 100), points 

of 	reference with distances, temporary pegs. 

o 	 High flow level, possible back flow near 

confluences,water lavel during surley. 

o 	 Span, dead load sag (suspended bridge), position 

of foundations and anchorage-blocks, windbracing, 

windguy-anchor&ge • 

a 	 Indic'?te the paints from where you tack soil 9.nd 

rock samples (see chapter 6). 

a 	 Indicate the paints from T,,,h~1"e 'you tool~ r.!:otogr':l.pr:;;. 

(see chapter 5) •. 
a 	 Indicate the north-direction. 

http:r.!:otogr':l.pr
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Positio~ of rivulets, landsl~de areas, rockfall 
areaf anc all other im~ortant information concerning 

topography, hydrology, soil and rock conditions. 

(seE' Exa:nple t) 

'.4.2 Descrip~ions 

Describe the riv~r. Is it calm or turbulent, 

very errosive or filling up or only averagely 

so,is the riverbed flat or sloping, give 

the direction of the flow near the br.:tdge 

anc the ap~roxi~ate longitudinal inclination 

of the riverbed. 

Describe the bank condition wi~h s~ecial attention to 

erosion. 
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4.5 Tacheometic survey 

4.5.1 	 Check ,your tacheometer by measuring a distance of 
about 40 m by tacheomete~ and by tape. 

4.5.2 	 If the difference between the two measurements is 
bigger than -+ 1% you have to plot the ~- correction-
line according to annex part IV/2 

4.5.3 	 In order to draw the contour-lines make a 

tacheometric survey according to annex part IV/4. 

10 m upstream and 10 m d.ownstream of ";he proposed 

wind guy anchorage blocks, 30 m behind the 
proposed maincable anchorage block (suspension 

bridge) or main ~oundation (suspended bridge), 

when ground is flat or 20 m higher when the ground 

is steep. 
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rou,h 

Use pegs A,B or 1, 2, •••• to put the 1nstrum~nt 

Maximum distance 'for measurements 
50 m ! 
As a check, measure at least one other peg of the 
axis1ine from each- peg where you put your instrument ~ 
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In the area of ·ie":a1lej !3 1.i.":.'vey, ~c?:::.su.re a. lot of iloints, 
especia.lly : 

o 	 np.a.r found'1 t1ol'l!3 '3.nd '3.!:chorage 'alocks. 

o 	 a. t breaking pOi!: ts of the ground (points ~.r. ere the 

angle of slope is changing) 

o paddy - field terraces 

A tacheometric survey cannot be made across the 

riverbed 

http:c?:::.su.re
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;. Photographs 

The following photofrapns h~ve to be taken : 

Bridge-site from ~ownstream an~ from upstrp.am. 

Right bank and left bank : 

.?osi tion of :cain anchor9ges, foundati·ons t windguy 
anchorage. 

./ \
\ 

---__ V·····../.~t·'" \
".,~ ·····4...-..._______....__.~_I----=::i;:~ 

" / , .... " ........ . 

~..... / . \ iI!I _.......t'.... 
-.:...j .~ \ ...:"111 ............ ......... 


"", ~~# 

Rock faces for rock anchorage 


Details of soil and rock conditions. 


Inside of exploratory shafts 


Whenever you take a photogranh. put a staff or a s9ale in 

visible position. 

http:upstrp.am


It one picture d08a!nt cover the neC~3Qary ~~~~, ta4a sa7eral 

pictures trom the sam. position ~1th su!t1ci~~t o7arlappin;. 

Indicate the position tram ~h1eh you took paotographs in the 


drawiDg made under chapter 4~4 . 

All Decassar~ ~!ormat1on on how to operate che c~ara Ol~~pus 


PeA EES - 2 can be found 1~ the annex part V. 
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C. Soil-and rock-invor:>"'1iP.'='~ion 

In order to design four.d~tions and anchorage blocks, it is 

very important to have informc!ion about the condition and 
quality of Boils and r~cks. 

6.1 Soil investigation 

An analysis of grain size -distribution and Atterberg-Limits 

in the laboratory enables the values of internal friction 

(¢) and cohesion (c) of the soil to be estimated. This 

analysis can be done on disturbed samples. 

6.1.1 Soil sampling 

Take soil samples out of exploratory pits: 

place of the pits: 

* 	suspension bridge: at the estimated position qf 

pylon foundations and: main cable anchorages 

(4 pits) 

+ suspended bridge : at the estimated position of 

·the main anchorage blocks (2 pits). 
Size of 'the pits minimum 80 x 150 em 

Depth of the pits: at l~ast down to the ~stimated 

bottom of the foundation, or down to '~he -rockface. 

In each pit ~wo samples have to be taken out: 

• one mixed sampl,= according t.o the description 

and picture given below 

• one sample from the bottom of the excavation. 
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CD Soli to b. mlxld 

® Canvas 

Taking out Mixed 8011 samples: 

a) Make a slit in the exavation wall with constant cross-section 
axb. 

b) Collect the material on a canvas (excluding top soil! ) 

c) Mix the material well. 

d) Take a sample. 

Approximate weight of each sample: 1.5 kg 

Pack the samples separately in airtight plastic bags. 

Fix a label to each bag and write down the identification 

number. 

System of numeration 

Example : 

/ 
2 2"" 

No. of 	 No. of the sample in this 

the pit 	 pit 

1 mixed sample 
.... 
~ batt am .3a:nple 
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If 	you find rock in & pit, proceed according to 6.2. 

Indicat~ the positions of the pits and their numbers 
in the drawing made under § 4.4. 

6.1.2 Exploratory report 

All findings have to b~ compiled in a exploratory 

report for each p~t according to the example below 

+ 	 classification and colour of the strata. 
(aee ADDex part VII) 

+ 	 size and content of boulders bigger than 
60 mm 

position of ground water level.* 

* 	 position of possible springs. 

* 	 position of possible ro~kfece 

+ 	 position and identification numbers of the soil 

samples. 

+ 	 Compact;less of the strata~ 

any other information 


For the report use printed forms 


After completion of the explo:re. tion, the excavated 'pit 

has to be reflll~d. 
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Soil - investigation 
Main an,;'orale bfa,", leff ba1rK 

Brldv. nam'l. .chlJtya. b~sj .. Oat.: ..20- f~" ~ 1~jl PitBrfd9. 
nonoSridv. tyP" SIJSpenSion ... . " Inv..tlg • by, .. , ,.. .. 


District ..
I 1 

Soulders :> 60mm•Depth Sample Claaaffication Remarks
and colour(m) no. ~. otSizeof stratum (mm) Volume0.00 

- Humus br(}w7I Top sail 
".'10 

. .. .." -.;. \ ., 
" . ... 

0, " 

'. 

' 

", .. 
" 


" , 
 fin~ 9't'l1i11ed , " ...... : .. ", ,.',.. 
. , .' aI'IySa7ld' -" '" '... -.. ',' .::":' " 1:1 

. - ,.: .. ~' .:, ~:- ... 
; 

1IJJHJ 
' .'.. .,.' .:. 

.~. .'.~.,' . : . . 1.00 > 
san' / ,ra 'f~I/;:;.:~\! 

80-1)0 itO%b!.1(JI"~s 

0:.:' ',',', ',~ :!6"~I: 


'.t? ........ : 

1.110 

:::'. :~··::;~·t:·.'·~·.;: .:~:':/) 'f/erfl'llt: ,yttillcr/ ~tnttI --1.&0 ~ 

1/0~4~ 
GYOV71d wl1h:1"Clay y~l/ow/ 

brown level 
t.10 ~ 1.J. 

2.20VLL///a .
r / If I tlass; '/(:'131-,.071 

a{Ja I,. tt 
l?ocl< mea; l/In 

fJ11d desc ri ,otlclI 

~.f! 0'.,2 

• See Annex part VII Unit1ed soil classitication chart 
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6.2 Rock Investi8ation 

Whenever you propose to use rocks for foundations (direct 
rock anchorage, mixed rock granty blocks) you proce'ed in 
the following manner : 

6.2.1 	 Take overall and detailed photographs of the concerned 
rockface, do not forget to put a scale in visible 
position. 

6.2.2 	 Classify the roqk (igneous,metamorphic , sedimentary 
rock) and take rock sampl~s. 

6.2.3 	 Describe the fissures. 

-	 measure and calculate the fissure density index k 
according to the following description : 

k _+ 	(m-l ) 

number of fissures 
& measured length 
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- measure and calcul3te the bulki!l~ degree according 
to the following descriptj,on : 

" .. , 2 +'3 + ... 'nBulking Nor.. CI ~ ---...... ;;....;.....; ....., ------ X 100 ". 

= Svm fI..... (cnt) 100".of o,.nlnOI X 
Tot.' II""h (eM) 

Give a description of the materlal filling the fissures 

clay }
silt /sand approximate percentage 
gra'lel 
crystals 



--

write dOVD all 	other important information like 

• moisture content 

• fissure springs 

• rock formation stable or unstable 

• rockfalls 

• etc, etc. 

7. Material 

Find out where 	construction material is available. 

Wood: sal for decking 

salla or others for shuttering
bamboo 

make sure that ·we can really get wood from the proposed 

site by discussing it with the concerned authorities. 

Sand . take a sand sample (approximate weight 1.5 kg) 

If according to your opinion the grain of the sand 

is too fine or too clayey, look for other sands. 
Take a sample of each quality. The decision which 

sand can be used ~ill be made.after analysing the 
grain size distribution in the laboratory. 

Natural gravel 	: 
Give the approximate grain size distribution 

~ 1 - 5 mm 

~ 5 - 20 mm 

" 20 - 40 mm 
% >40 mm 

- Boulders: 	 for plumb concrete 

for breaking gravels 


Compile all this information in a list. with indication 

of the locality (name) and transport distances to the 

bridge site. 
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\. 
~, 

3. 

9.1 

9.2 

Labour 

Inquire through District authorities the official labour-rates 
~or: 

skilled labour 
unskilled labour 
1"l0rters .. 0 per day 

(, ?er oau.nd 
to site 

0 for cable 
to site. 

(37,5 kg) from road he3.d/airstrip 

trans!,ortation :f'ror.1 road head 

Find out ·,.jhether local, leaders could org3.nise l3.bour for us 
(district officials, members of district/village panchayats, 
?radhan ?ancr~s, other local ?eo~le). 

Indicate the names and position of these local leaderso 

Fir..d ':)ut dur'ing ,,,hich .. ':"J.me local people could work. 
(':'hese labourers will be pa:.d according to district rates.) 

9., 

?l 

9.2 

9.3 

9.4' 

~i~l Work ir. the office 

Calculate distances and elevations of the tacheometric survey. 

?lot the bridge site in plan and cross-section with contour lines, 
~osition of ~egs, benchmark and points of reference in scale 
1 : 200 or 1 : 100; add a sketch of the bridge site-situation 
(approximate scale 1: 10 000 / 1 : 25'000). 

Com~lete the survey check list including all annexes. 

H~~d over the whole set to the design section. 
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SUR V Bye H ~ C K LIS T 
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, ~ 


Bridge name: . . .. . . . . . . ............................ 
BridF,'e number: ..................................... 
Place: ••••••••••••••••••••••••• t" ••••••••••••••••••• 

River~ .............................................. 

~rail: tram . . ... . . . ........ . to ................... 

Panchayat: ......................................... 

District: .......................................... 

~one : ........................................... 

One inch map: ...................................... 

Co-c't"dinates: .. . . .... . .. . .... . .. ................. 

.Uti tude: .......................................... 

Date of survey: ..................................... 


~his check - list can only he filled in with the help 
of the information given in the "SUM'ey Guidelines", 
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?renarRtory work 

~...., Chec~ the contents o~ the survey-box. 

~ • 2 If nos~ible, check the tacheorneter of the theodolite. 
(~Q~ p~"'e~a-rh 4.5) 

., Fp.'· 8i oil1.ty 

2.1.1 	 )raw a sketch of the area influenced by the brj~pe. 
("":xamnle 1) 

?1.2 	 Tatle of imuortant distances 

n i s t a n c e Name of 

the 1 OCq 1i ty'f'Tliles T>orterdays 

nearest road head 
(served by trucks) 

nearest l3.jT'strjn 

nearest wireless 
statio!: 

'1 

npar~st poat
office 



2.1.' 	 Is it possible, that i~ the near future a new 
road/airstrio will be built? If yes, give the snme 
in!o~ation (2.1.2) for this nossibi1ity. 

1"'1 i" s t a n c e !'7ar.:e of 

loc"lit"jr::iles ':Jorterd~.ys 

nearest road head 
(served by trucks) 

nearest ~ i !'~:!"i :-. 

A~~roxj~ate date of com~letion: ................ 


2.2 Traffic counting. 

!) a t e 

'rime (from to .... ).... averaf9 
!,er day I 

,Q'oods
traffic 

,orters/day 1) 

pack
animals/day 2) I 

non 
goods
traf!ic 

persons/day I 
, 

animals/day 3) 

1) kind of goods ...... 
2) kind. of ?ackani:nals ...... 
3) kind of animals ........ 



II t, 

?, :las~i!icgtion a~: :escri~tior. of the river: 

This bridge is 

ff!asible 0 not feasi ble 0 
a~cC'l'!"1ine to your personal o'Pinion. 

?5 ~ltf!rnative croRsing facilities: 

te~norary bridge 0 
~ablp. car r==J 

. ferry for all s'asons 0 

~hy is this alternstive more fe~sible? 



'.6 ~oc11 br1d~e cons:~~ction 

, ,. ,.. ~.-	 A.re there locally constructed br1d,,;es in the are9.? 

yes 	 no 

D D 

~.6.2 	 Could this bridge be constructe~ loc~lly (f~om 
tec~~1cal ooint of view)? 

yes 	 no o o 
;".6.3 	 Name(s) af local brid~e constructor(s): 

•·......................................... ............ . 
'" 

· ...................................................... . 


• •••••••••••••••••••••••••••••••••••••••••••••••••• t ••••• 

• ••••••••••••••••••••••••••••••••••••••••••••• t' ••••••••• 

'.6.4 	 ~ould loc~l neople be ready to build the bridFe th~~

selves, with our technica1 advice? 

yes 	 no 

D o 

·..................................................... . 
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'Z 
.' . Bridge site selection 

If or.ly one bridF,e si te ":~.tbin a reasonable distance from 

the tr~ditional crossing point is possible: 

continue wit1': paral"Ta'D'h 4 

If several brid~e sjtes are ~oaRible: 

~.'l.l 	 Draw overall sketch of the possible bridge F1teR, 
trajl system, necessary new trails. 

(~xam'Ple 2) 

3.1. 2} Dra"r a cross-section of each ~oasible b~jdee. 


3.1.~ 


3.2.4' (~xample 3) 
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~ 
\ 

Bridge site No 1 2 :3 ~ 
Eridgety~e 

Soan 

·.','ei9:ht of steel 
construction 

righ.t bank 
Weight of 
ce~e.-nt and left bank 
reinforcementst. 

l1abjon work: 
weight of cement 
and wire 

i'ntal trans"Cor
tation weight 

Cost of trans
"Oortation 

~ORt of steel 
construction 

Copt of concrete right bank 
\V'ork incl. mate
rial collection 
R.na cer.!ent costs left banlr 

':ORt of ~bion ~ei.:th: 
work constr. 

lenp'th: 

rock: 
lenC!'th= 

~ost of t:-ail 
cutting 

soil: 
lenp'th= 

Tota.l costs 
1 



3.1.6 Decide on the defini tive b!-i,J~E:si te and bridgetype: 

Bridgel!lite No. · .............. . 

Bridge type ·.............. . 

Span · .............. . 


4. To~ographic survey 

~.1 Description of position: 

4.2 Descrip~ion o~ ne2S and Bench Mark 

Description - -Distance (m) 

'Peg A ~ 
reference 'Poi:~'!~ Al 
reference point A2 

'Peg .:B ~ 
reference 'point Bl 
reference point B2 

Bench Mark 100 ~ 
rej2rence point EtI~ 
reference point 'B12 

*e. g. : chisel on rock/iron peg/ edge of a house/ tree/ etc. 
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Triangulation 

Measure and calculate distances and elevations of Peg A 
and E and temporary pegs 1, 2,3 •.••.• 

Use l'rinted form "TrianffUlation". 

~levat1onInteMl~diate'?eg (,jJM = 100)distance 
f1 



!.~ ~ketch of the bridge 

t.4.l 	 0TaW a sketch of the bridge in plan and 
cross-Recti on in scale 1 : ?QO or 1 : ~OO. 

For ~ro~s section use the noints meeRured by 
tr1an~~lation. 

4.4.2 Descrj~tion of river and banks: 
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.1.5 7acheometri· ~'lrvey 

4.5.1 Check the 1nst~~ent 

1J i s t a n c e 

:nea.surement 
by tane 

measurement by 
"::a.c~eor.eter 

1st :"'leas. 

~nd meas. 

3rd Meas. 

4th meas. 

-1ean 

;;i f+"erence A 
" 

~rr. % of , ! ..:" '" .:.::,,\,r

!f ~ i? smaller than l~ ~o or. tn. i.~.~ 

~.'.2 ~ -COl"'rectio,lS (only if !'1ece!=l~ary' 

Ty-oe and No. of instrument: .................... . 

-:-'traw tr? staip;ht lin~ of the A-corr""'· : ,"!":s : 



00 

80 

60 

40 

20 

--
20 

40 

60 

80 

100 

_1~ 

10 20 30 40 50 60 70 80 

+ ! /1? 

Oi.tance 
(m )

D'·,OOL 

~.~.~ Tacheomptric survey 

Fix the survey area' 
Make a tacheome~ric survey on both rjverban~s 
Use ~ev.~ A and 3 or temnorRTY ~epR 1, 2, •.• 
to ~lace the t~eodoJ;te 
llse "'rinted form 

Phototta'Phs 

You will t'inc ~ deecrintj on of t~p camen\ in t~e ar!"lPX 

nart V of the "~urvey Gjde1inas". 

no not forget to nut a staf~ or e. Flcale ir viRiblp 

tlosition. 

"'hen you takp the fjl.", out of thp c:::.mera, nnte the 
fj 1m No. and the name of thE'! brid::oe site 'or; the 

filI:l. 



I::::!:'~a~e t::- ':'3.ce from w~.ere J~" It !,hoto~!l~hs 
(~osition No.) in the drawing r.tade u.~der !,aragrauh 4.4 •. 

identifieatior. 
~:o 

:1osition d e s e r i '0 t i 0 n 
:ro 

.po ~ , 

.... -::I 'Cieture 
;-I0 !fo 

http:t::-':'3.ce
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6. Soil and rock investigation 

6.1 Soil investigation 

Open exploratory pits ana te.ke sc-i 1 .'3err;plee. 
~. 

identification 
localisation * Soil. 

nit samnle 
No No 

1 
1 

2 

1 
2 

2 

1 

:3 
2 

1 
4 

2 

classification 

* eg pylon ~oundation right bank, 

maincable anchorage left bank, ·e"tc. 


- Make a detailed ex~loratory ~eport for each pit, using 
the ~rinted forme. 

Indicate the pit-numbers on the drawing made under 
paragraph 4.4 • 
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c.2 Rock 1nvesti~atl0n 

6.2.1 Make detailed a~d overall photo~aphs 

6.2.2 Classification and sampling 

6.2.3 Fissures 

identi 
fication 

~ro * 

rock
classifi-· 
cation 

fissure 
density 
inde! 

(l!l ) 

bulking 
degree

(-% ) 

filling 
~ateria.: 

~ (Jl 

C) ~ 
~ 't:I > ~ 
('j !:: ('j +> 
~ as M (Jl 

CJ co t:.O oM 

ather finii!':.=;s 

M 
'* '* "*- CJ 

• equal to sam,le No 

~ake 3. sacple from each place and ~ark tee iienti ~"'.~ion " -,........ -.N 

Indicate the identification numbers on the drawing made 

under paragraph 4.4. 
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7. lolaterial 

.'j a t e r i a 1 Name of the 
local"ity 

Distance from 
bridge site 

weod 

saal for decking 

for shuttering: salla 

others: 

bamboo 

sand 

quality 1 

sample No 

sl ... 

quality 2 sl ... 
quality ;; sl .... 

natural 
gravel 

boulders 

-

for breaking gravels 

for plumb concrete 

Take a sample of each sand qua1i~y, pack it in a plasti'c-bag, label 
it with the sample No. 

!f you propose to use natural gravels, give the approximate grain size
distribut ion : 

..... % 1- 5mm 

...•• % 5 - 20m 

•.... % 20 - 40mm 


... :. % >40 mm 
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3. :abour 

3.1 aates 

Kind ot labour Rates 

skilled labour Rs/day 

unskilled labour Rs/day 

porters Rs/dar 

for 1 maund irOIil 
roadhead/airfield 
to site Rs 

for cable trans~or-
tation from road
head/a~rfield to 
site Rs 

8.2 Local contribution 

(Rates according to 8.1) 

Number of labourers for 
construction work 

Number of porters 

'Time when local people 
are able to work 

Name(s) of local leader(s) 

skilled ..... 
unskilled ..... 

·....... . 


·................ . 

·.............................. . 

·.............................. . 

·.............................. . 




1/18 


~. :1r.a2 work in ~r.e office 

°.2 :a1culatior. of tacheometric survey. 

Plan (contour1ines)and cross-section in the axis line of the 
selected bridges1te 1 200 or 1 : 100 with sketch of the 
br1dgesite position 1 : 10'noo or 1 : 25'000. 

1. 	 Sketch of the area influenced by the bridge 

(according chapter 2.1.1) 


2~ 	 Overall sketch of possible br1dgesites (acc. chapter 3.2.1) 

3~ 	 Cross-sections of all possible bridges (according 

chanters ;.2.2/3.2.3/3.2.4) 

4. 	 Filled in forms for ~r~angulation (ace. cha~ter 4.3) 

5. 	 Sketch of the bridge in plan and crose-section 

·--(-"B:c~~ding cbapter 4.4.) 


6. 	 Filled in ~orms ~or tacheometric survey (according 

chapter 4.5.3) 

7. 	 Photographs (according chapter 5) 

8. 	 Filled in forms for soil investigation (according 
chapter 6.1) 

9. 	 Plan and cross-section of the bridgesite 1 200 / 
1 : 	100 (according chapter 9.2) 

10. 	 Soil samples, sa."'ld samples, rock samples with 
identification No. 


* only if several sites are ~ossible 




ANN E I 

Part II: 

D I A G RAM S FOR COS T 

A N A L Y SIS 

The diagramms given in this part are av~rage curves based on 

constructed bridges or bridges being under construction and on 

average l~bour rates. That means, they indicate only the 

relation between the different f3ctors of cost. The total cost 

which results by using this curves may not be correct. Thats 

why these diagramms can only be used for cost-analysis during 

bridge site selection and not. for preliminary cost estimate~. 

Such estimates have to be based on "correct labour rates. 
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II/S Cost and total transpcrtation weight of.i,..9atMon) work 
per m length ( including cement and 

Height ("' ) I 2 3 <4 5 6 7 8 

Con. truct ion 11113 lonoltudlRai 111/2 1/1/3 

Total COlt 
per. ml (He) 500 700 1500 1900 2200 3700 <4200 <4800 

Tota I tr..port. 
weight per lit' 

(kO) 
120 140 240 280 320 510 570 630 

1I/9 Cost of new traits per m' 

Ground ~tion fb 1m' 

In hard roc* 11O 

In 'loft rock 70 

In common· solf -40 
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Part III 


B RID GET Y PES 
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.... T/t• .J._ Suspension 3rid~es • 

A. Standart DesL:;n Sus!,~nsior. 3ridge. 

SpGn S 

All snans: Backstay angle ~= 26.56° tangO( 
Free board min. 5.~Om.· 

Span s 
(m) 

Pylon 
heifh h 

(m 

. !)ead load 
sag f 

(m) 

Camber c 
(m) 

66 11 .00 7.57 2.13 
79 12.80 9.18 2.32 

90 14.7:' If').9~ 2.41 
102 16.50 11 .96 3.211. 

114 18.30 13.5 1 3.49 
126 18.30 13.94 3.06 
138 21 .90 15.54 5.06 
150 21.90 17.30 3.30 
162 25.50 19.20 5.00 
174 25.50 20.65 3.55 
186 29.10 22.10 5.70 
198 29.10 23.30 d..00 

210 32.70 24.5C::; 6.7~ 

222 32.70 25.70 5.70 
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E. Suspension ~:'!j;e with direct Anchc~age, 1nc!u~1nr 
'''''1ndbrac1n~s • 

Cabl. lpa" I 

Srldp! 

1/2 

Bridoe !fICIn I 

Snar. ra.nge : 30 - 250 m 
Free spans 
Dead load sag : f s sv=;r-'24 
Backstay angles tang«v= J:..b tang"~ = s 



= s 

. 
.. 
~ . Sus~ens1on 2ridge with direct Anchoraee, wi:hout any 

',/i:ld brac ina. 

Cabl, spon 

Br1d9_ spon S 

Cabl. span 

S 

:"na.n ra~ge 30 - 250 m 
Free spar..s 
-~s.d load sag ~.... =O.7f••, 

.i f, r. 
Eacks~ay angles tang o(~T tang oI.~ = s 

~o wi~dbracings necessary 



ITJ 11.1 

~us~ens10n E~1d~e with one Pylon. 

n S 

Spans 5, dead load sags fv ' pylon heigths h, ca~bers c 
accordine to chapter 1II/1~. Standart Design Suspension 
Bridge. 

4 "tv
Backstay angles tang O(V =- tang· tX. h= 5.4- ss 

tangp = 0.5, 26.560 ~= 
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.....TT"/2 SU8-pended Eridges 

A. Live' I pan 

Sean s 

t 	 ~ 

01 	 A~ 
~ 

S~an range: 31.40 - 175.40 m 


Standart spans: 31.40 + nw2.40 c (n = 1, 2, 3, ... 60) 

e.g. 31.40, 33.80, 36.20, •.• 


?ree s?ans ~oss1ble 


read load sag f - -
,
' 
- ~ ,: 

B. 	 Inclined span 

5/2 

P 10.. point 01 the 

5 n 5 

p 

.5 

Sl!an range .. 30 - 170 m 
Free spans ~oss1ble 

s 

1
:::ead load sag : b = 	23 the smaller of 

s h the two valuesb = 17-4 
Lowpoint ot the parabola 
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S~ar. s, sag t, ~pan ra~ge, standart enan~ according to J11/2 A. 

Anchorage: 

,",,, 

Bock stay 0f9" ~ tg, I: 0.5 
j3 c 26·.56
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Sus~ens10n b~1dge: 	always windbracin~s ~ecessary, ~X~8~t 
bridge ty~e III/1 ~. 

Suspended bridge 	 up to 48 m s~an no windbracings necessary. 

s s 

9 9.~ag . f1 -= f2 = 12 14 
4 f

.Uigle or. : tango( 	 =  s 

~andguy cable elevation at the anchorage blocks: 
_ suspension bridges 	 equal to the elevation of the 


pylon base (to~ of foundation). 


- sus~ended bridges 	 eoual to the elevation of the 
lo~oint of the ~arabola (dead lo~ 

The position of the anchorage blocks in plan can be found 
with the ~nllnvi"u 	~n"n~+;~"' 

aI lhe w;ndguy -cabla 





2D = lOO-L-cos oc (L = Ll - L2) 

= lOO·L·sin~cos~ = 50-L'sin2oc 

11I11'1I'1' lIi l""I'"'I'II'I'"'I""I"1I 
o 10 ;'l .f,(l .0 

(I ~, ,~1 1(' ~11 

5 84 

1

1111 "'1""1 
r.t' r.n 

'I r~l 

1""IIf"I,I,IIIII""I,,"III1III1IIII/'III 111111111 

1/2 
Az 

6H = v + I - Z 
H = + 6HHnt<> n. 

From the tables "TACA": 

2


Ino)( ain 2U4°45.(J' ::: 100 x cos 5°14.4' = 99.2 

100 l( sinN. coso< ::: 50)( ain2{+5014.4' )=+ 9.09 

EJlomp/e: 

Horiz. citcltl- 172"50:4 

Vert. circle - 84n"~:6 

Top floir - I "IOm 

Middle flolr - 1.?'-19 m 

B. tlolr - Ir':, fm 

(I 146 m) 

Remork i 

A~ thot thtodotlte 

ho!; 0" In thtl zenllh 

thtl verticol clrcltl 

,eo~ing of 84°" 5',6 

gives on angle 0<. 

of .. 5" 14:4 

:t1 
(!) 

It· 
;:l.. 
1-" 
t:l 

()I:l 
to 

~ 
0. 

n 
III 
I-' 
0 
~ 
I-' 
p. 
f"' 

0 "'" 
t:l 
OJ 

H 
<: 

......... 

~ 
IV 
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Part IV : 


SURVEY 



----

-
17/4 TacheoJnetric Surley 

Ha~er~. ~equ j red: Tbeodol.i~.~~tJ: t!:~pod and. levelling-sta.t.~_ 


Summary: With the aid ot the theodolite and the statt, horizontal 

distances and d1tterences i:l elevation between the - 

theodolite-etation and the statt-pointa are determined, 

independent ot the uneveness ot the ground between the 
points. 


Sketch 1n p.1an:. __ 0.3 

--- - _ ·4 

-~~~~~SI;= . ~--- . ---- .- . 
6. 

_. 
-~ 	 ---- __ --01 

.... ·5 ---- __ -- _2 

Description: 

1. Set the theodolite on point ~, measure the height of instrum~ut. 

2. Bring the CO-reading ot the horizontal-c1r~le in coincidence with 
the 	bridge axis (Direct t~~ ~ul~~cc~Q tvwards point B with the . 

hO'r-t.~ontal-circle clamped in CO-position).- -.--. -... --- . 

.3. After p~per a.l~ement take to.~ eve~ _~t.at~-point the rt'adings 
of the horizontal circle, the vertical circle, .~he ~op ~~.:I.ir! 1:he 
middle hair, the bottom hair and note it down- - - . -- -- ------ 

4. The statt should be placed at .",ell-detined points in oreer to 

describe the shape of the ground as accura'tely as possib.le. 

e.g. 	changes in the gradient, i:l the slope, other breaks in the 

ground; detalls such as houtoes, b.1.g stones, trees, to(.;t ··trail, 
rock, river-bank, high-flood level~ pegs B,O,D, B.M. etc. 

5. rrsing the tables ~lCAij calculate the horizontal a~~~~ vertical 
distances.." Also poc!~et calculato!'s and ordinary tables for 

the trigonometrical 'ralues can be used.) 


Note: - The statt must ~~.ep~ _l.A~ ~~tica.l pO~~1:;!.OIl. 4 slig.c.t 
inclination trom the-vertical will result in a large error 
in the calculated distances! 

- In the calculations the aorizontal distances are rOunded otf 
to ! 0.10 ~ and the ditferences in elevatio~ to ! 0.05 m • 

L__________________________________________________ 


http:possib.le
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'!acnt:!ometric Surva~~ with Theodclite :(~r!l :: 1. •• RA 

r--------------------..;..;..;.;....;;;.;...;.-.-.;.....;.~. -_. -- .. 

':'h1s survev can be done in the same way as shown OIl pago IV 141 , T.J..... Q__...Q_ 

a.re only some differences in the =eading ar:a :.'..l:ula~ic:,s. :, ~ ~!", .... :. ... , .. -~ 
instrument you will get d.irectly the horizon:.a:_ j~.stance. :'0 .~o~ ca':"c'..:

lat10n for that is necessary. ,(ou can also get 1irectly ":.t . .:: -:i.:'~·e=e!:~e 

in elevation ~H. This d1!fe=ence you can alsc ~et by the ~a~c~la~:or. 

AH =D. tang. ~hen the slope of tne 11ne of s:gr.t is 3~l~. ·~1s 

:ne~hod l~!..ld_~ ~~tte= '!"esults than direct :"'3'\c.!::g on the =c~. 

"I. 

TACHYMETRjC SURVEY vitA URN I l-RA 
BRIDG.3 NR. I 

JOB: M1'B: _____ 

IlfSTR.MU': N()1tB-K3EPSR: 

S'l'UION HORlZ. VERTIC rtlORIZ tHEIGHT: uLV?! ::L.E
!J.RGE'l' OIRCLI CIRCLB DIST. Ilf~. I L~ 'l!l'ION 

SIGHTED BI..B'V. 
D Z .1H 
II za 

I i I I I I f,So :, il !51'~ f, So ~ !3, 11~ I"oJ 119 A. )fil 

~ JI ! ! I I I ! Ii: ! 

DIn'BaI!r<:J Ilf !L3VAX ION: 

Sel.M'\or r1l2C em All: I • Z: AH • i.Kine 
I rf. Z: All • Read1.Dc ... I -Z 

Vi~ ,""1.0. ancl. I ~ • D·~ ... I -Z 
SUSPENSION 3RIDGE Dr7:SrO~ 

e.g. Horizontal circle 

Vertical circle (tang) 

Distance (d1rect reading) 

Difference in elevation 

170.65JO 

------.. _J 
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Sketch to explain tue calculation of 
hor1zontal dista.'lce and difference 
in level out of inclined taeh.eo
metr1cal m~asurements. 

v 

..~ ~."u·"'·,s;.... 	

j,. 
i~ .;:rJ!. ~ 

4H 

, 

I , 

I~ 
,l 
I 

; \I 

o l 
1 

lnItrumen1 station A 	 Staf1 .tation B 

Read~l: 	L.· lop Hair .. - Vtrticcl ar9I 
Z • Middle Hair 1 • HeioN 01 tnltnlnart 
L.- 8ottom Hair 

Calculation: L· Lr L, L 1C COl 0(d 
&1 100 JL d 100 I L" COl CIt0 o = t)i" COlO( 100 " L I colaO(= 

V = o " .ktDC. = 100 " L I linD( I co.~ 
or ~ o -- 'anO( , V = o I fane( 

..h =V- Z 

~H =Ah+l V+l- Z
= 

R.l. of B = R.Lot A'" AH 
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I"i/5 "Step metnod":: .i~ profile :r:easuremen ts. Distance :neasure:te!! t 

A. "Step Method"for Frofile Measurements 

Hater1al required: 	Le',elling-staff (4.00 r:), Carpenter's level (spirit 
level), Steel-tape (2.uo to 3.00 m ). 

~ummary: 	 After tho measurement of distances and differences in ele
vation oetween the pegs A,B, l.2,~, ... ,the profile be
tween these pegs is measured in "s-:eps" • Tr.e levelling-staff 
will be the horizontal line and the steel-tape the vertical 
line of such a step. 'J:!le staff is kept horizontal flith the 
aid..Q.! the carpenter' a-level, the steel-ta.pe vertical ;.ri th 
a plumb bob, 

Desc.r..1.ation 

The measurement starts from a peg, 
The first one or two steps should be measured fro= ~h~3 peg up~ill 
ann then only downhill, 	 - _. - .. 

Fcul." persons are needed ; one to watch tlle bubole anc1, 'together 'Iiith 
a second one,to keep the staff in horizontal position, a th~d one 'tc 
read and measure horizontal and vertical distances and the fourth one 
lQ ~ote down the ~easurements. 
The carpenter'a-level must be attached to the levelling-statf. 

Uphill measureme~t: 

- Move the staff (0.00 m -·end in the air, 4.00 m - end on the ground) 
up'h; 1 J untllthe zero~end -fs duectly ~bove- peg: •. 

- For the next ste.2.. ~!le stat! must again be mov6d uphill Wltil the 
zero-end is now directly above the po~t touched by the 4.00 :n-end 
of the tirst step,and so on. 

Sketch: 

Downhill measurement: 
- Set the zero-end ot the statf on .the peg (4.00 m - end in_the air) 

and ~k the end of the step directly down to the ground. 
- Now br1.:lg the ··iero-eild - down -to this mark; the 4.00 m - end will 

then give the origin ot the next step, and so on • 

Sketch: 

http:steel-ta.pe
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Deta~l m,~~~e~ent~: 
- In addition to the "step~heights" at the zero-end and 4.00 m - end, 

v!'!rtical d.istances are aleo mealllu.r,d at breake in the gradient of 
the ground. 

- For all these pOints the horizontal distances are read on the staff 
(always starting from the zero-end) and the vertical distanoes 
measured with the steel-tap~. 

- In steep places the Ilstep-l.ength" may be red.uoed to 3.00 m , 2.00 m 
or 1.50 m • 

Sketch: 

.tlp-Iength 

~ 
400 f 200 ,l 

EXAMPLE FOR Tt£ NOTES. 

0.00 
2.'0 
2.70 
04.00 

0.00 
0.80 
2.80 
4.00 
0.00 
3.10 
4.00 
0.00 
0.90 
2.00 
0.00 

2.20 
0.'0 
030 
0.00 

0.00 
0.40 
iJ;'O 
1.80 
0.00 
0.10 
1.'0 
(),OO 
I. '0 
1.40 
().OO 

011 the Pev 
flI6d MrttIt... .....t.. lith 
filld ... 
" 

......,.... 
.1 , ataMI 
"" 
". 

...... ,,_ 

] lot ",'''' __ 

Notel ~he measurements between two pe,1 abould be 
oheoked. . .. __. _. _ 
- The sum of all the step-laDgthl Ihould giv. the 

horimontal 4~ltanoe between the ~e... 
- The sum of the vert10al ~tanoel at 'the Itep-endl 

(••ro-eDd and ~. 00 =- eD4) Ihould Ii"" the 
41ffe~noe 1n elevat10n betv8en the pell. 



Ir

1 

Judging by eye the tape is kept horizontal. 

At least two persons are neede~, one at each and of the tape. 


If the difference ill elevation becomes too great (:.:ore than l.80 m) 

the d~stance should be divided into tw%r more parts. 


Sketch: 

Note: The zero-end vf the 
tape should always 

be on the side touching 
the ground. 
~tart ~easur~g fro~ the 
higher po~t ~owards the 
lower one. 
For $reater accuracy 
put a peg at everj inter 
mediate point. 
(at the pOints 1,2 .•. ) 
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Flq 1" Wild NI(2 Enqlnl'el' LevII 'Nlln nOl.,on, .. , • ,II It· 

13 

WILD N2 

Engineer's Level 


with rotatable telescope and 

reversible tubular level 


F'QI I. one! '" 

I 	 B... Dial. 
Z FooIIC,ew 

l -III,lIed ""'9 lOt .ew"q ,n, nOlllonf.' 


CIIcl. 10.... on ~K21 

4 	 " ...."9 m,crolCOoe 'at cllel. 


(on'y nil N1(2) 

Ae4.... I."., 'or ,01.lInq Ihe felt,' 

ICOoe .nd Iw",,,no rn. 1,,'Wet 


6 FlltuuonQ knoD 
7 TQI~ooe Iyeg,eel 
.3 	 Ogen a.vnr. *,un notcn m.u,nQ 


,n"rUrnen, cenrr. lor ~.nfllnq 


.Jndet' 1100' DOInr 
g TelftCOoe ObtKtr'WI 

1a C,lcu,a, ' .... 
t 1 End'H' honiOntl' (Jt1'\le ..,.,n ,noD.1 

'aen end 
'2 T ,llInq let..,., 

'1 P'OfKI1'WI COV., 101 luOUI,f I~':I 
~" !';,eolwc. 'or OO..rvl"1]' 1"_ 'Dul 

OuOD" 
15 .leJIUI""9 &CI..,., In' '''0 'oht IlUhu'I' 

I luDuI., I.".. , 
t 6 ~I.""d ,,,/lecIDt 

Thll clrcill. divided ,nlO eline' J60 0' JOO ,nlervllil. IS yl ..... ed t/\'ouQn 
a scale mlc,oscaae (4) IIIIt 01 and Oelo.... Ine lelescaD. ~v.alec. The 
circle graduations and Ine scale are O,auQnl InlO lOCUI OV IurnlnQ In. 
eyeDlece alIne 'I!adlng mlc,oscaae (41 Tn. numO.,1td d89'•• (360' 
modell 0' grade (JOO' modell graau"Ilon lines alIne corcl. a'e on In. 
lell 01 Ihe Imagl!. the scale IS on tile "gnl The scal" .s alllldltd ,nlO 6 Inl.,· 
yals of 10' ucn (360' model) 0' to Intervals 01 to' 'lIcn I ·\0')0' moO..) The 
ze,o 01 Ih. scal" IS the long uppe' "ne WI!n IWO snail Inoel Iones. 

'93
.J =-= 
392-C' 
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, ' , 

~ - - .... ~.,. 

. . , ' 

' 

TheWildN10 INK 10) Englneerl' 
LevII ,s small on sIZe bul bIg Ir. 
perlorm.nce, 11 has all Ihe QualitIes 

, of a larger level ano gIves Iccur"e 
relullS under 811 conditIons. 11 '5 

, lu,"ble lor general levelling rOUle 
lurvevs, ,mgllllon works, CIVIl .nd 
constructional englneellng. When 
linld Wllh a gillS cllcle (NK10) il 
cln be used In fla: lerr.rn lor 
lIcheollletrrc work and 10, meas' 
uring Ind seiling oul horizonlal 
.ngles, ROlillon is IlIcllon-br'~ld 
Ind .n endless drtve screw is UMd 
lor line pOlnllng. The line 01 lighl 
'I I.vell.d Wilh Ihe lid 01 I lihing 
ICIIW .nd lhe well known Wild 
",plil-bubble" ,m.ge IYItem. The 
lubullr level is ventil"ld in order 

ubservation l'lirror 
Tubular Level Bubble 
Circular Level Bubole 

Telescope Eyepiece 

Index hark 

Horizontal Jircle 

The Wild NK 01 Dumpy Level oeilled rnlUlI belling ~OUI 00\. 
IS , most COnvenlenl level lor Ihe lIound Ihe cllcle rndlClIe "Drd,r I 
buildIng Ille The lele~ope rOI••.lS Ihe IIl/ht.ogle 18nrngl. The Cllc.ulll 
under a IlIellon, bilked .cllon Ihus lind tubul., level bubblll lie IeIn 
reQullrng no hOllzonlal cl.mp Frne tree from PIII1111 rn the hrngtlo 
pornlrng 15 complelBC bV me.ns 01 obMrv.llon mllro, whiCh when 
a Orove Icrl,., R8IOlngl on llle clOMd DfOt8CU lhe RillS v'lls 
mell:1 horIZontal cllcle lie rrIIoe b¥ 
eve .gllnll a Irxld Indl. rrIIr~ 

with M\lml1l0n pOlS,ble 10 I lent" 
of a degree or glldt IIccordlng 10 
I"e c"clt d,v,llon The CIrcle ruelt 
Cln be lurnld b¥ hind \0 MI an¥ 

Tubular Level ~ubble 

Focussl.ng ~crew 

Drive dcre..' (fine poiLIting) 

aircular 1evel Buoble 

1'11ting Screw 

10 ,vold eXCelSlv!! Iccumul'"0n Of 
,nlern" h..1 .nd II 15 .1100 _" 
prOlecled .gllnll o.mlge. The 
N'O hIS .n elllremlly .ho" mI' 
nlmum 10culSing d'lllnce 01 , m 
(3.3 It) wh,ch IS mall uMlul rn 
rellllClld IPieIS. 

Contliners, The .m.lI" rnltru' 
mIniS fNK01, N10 .nd NK10) 
hllv,; II !hoc~-prooi pI.lllt Co:'\, 
IIrner which 'S uC"Ollon.llv Itrong o 
Inc long IISIIng, '1lhough very 
IIghl lind I.SV 10 hindi•. The lid 01 
Ine cont"he, Cln be uMd 1('1 Pfo "Sp~1t-Bubb~e" - 'Image of 
tect Ihe ,nstrument 11 the working the tubular ~evel buDb~e
1111. 

N10 

http:Focussl.ng
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Kern GKO 

Simpl. Construction Lav.. 


Th. oper.non 01 the GKO II "'V......V IImpl••nd. In...lot•. 
no ,pciaI wll i. leqUlled to u.. It Thll mlnu.lll><l- now "".011 
r-ua._,,_~ntd In th...m",..t w.y 

M_rine 

HI/gil' 
• Open the bubbl. m.IIO' (8) 
• C.m. the ."."lcaI h," 0 n 
the rOd ullng the nonlontll 
slow. motIOn ICnW (7) 
• U.. Ih. "Itlng screw (8) 
to c.nl. th' llieKOpe buobi. 

• T,k.lhe ,lIdlng 01 Ih. 

honzonlll h.1f on Ih. rOd: 

1.198 m (F'IQ. GKO) 

Dillince 
• Sec lhe Ulloer lIedi. nli, 
(Ih. 10_ lIadll h • ., In 
th. c:.- of lhe GIC O· E) on th. 
n__ decsmll. u.ng th. 

triling ICIWW (8) 
• ANd Ih. rod ,n,1tC1OI 
~ Ih. twO slad .. n • .,. 
• Multtply the ·"d Inleteeal 
by ,00 10 obUln Ih. honlonlll 
rfl_: 20.5m (Fig.GKO·E) 

Speciflcetion. 

M••n erro, in 1 km (doubl. run I 
TliIlColI' mlgnificlilon 
Objecl"" IpII\ure 
Shon"1 focullng dllllnCl 
SenlltlVI\V of bUll' I"V' 1...., 

SenIlI",'\V of IIIl.KOpe 1.ve4 
C,ntanng 1II1CI1l0n. IlIlncope 1...11 
Ci,CI. reedin9- DV numllton 
WIiQIIt of inllNm.nl GKO 

WlOQhl of CMI'fI"II CI" GKO 

OimenlMHll of clffYlng CII. G K 0 

e 0.02 ftf7 mm 
18 • 
0.90& ,n (20& mm) 
J 1\ (0.9 m) 
'2-'5' g.. 2mm 
-'0-50' ;I" 2 mm
.". 
0.1',0.1' 
'8 Ib (0.8 kg) 

, , Ib (0 5 kg) 

4.7'3.9' J.9 ,n 
(,7' ,0·10 eml 

• To 10_ Ih. 'Itlcul. 
(nl9oluYe conecuon,. 10m 
loolln th. low...dlull.ng 
1<:,.... (10). Ihen tlgnlen Ihe 
u gPl' ICIIUltlng SCI_ (11 I 
• To fll" Ih. IIIICul' 
(POllt"" conlCtlOn I. hll' 
!o_ Ih. ullQ« .dluwng 
sc"... III l. Ihen l'Il n'.... \I~' 
'0_ IdlUaunQ sc,.... (101 

.In,,_ (GKO·C. GKO·Ee) 
• 5ulOlC'4 tn. plulftCI 000 

(Iound,n Ih. e.rrv.nv cUtlI 

lrom Ih. "00. _Ih,n I". 

, ......"11 SCI_ ,,)


• Cen'. Ihl ,rtWU",..1 ",.., 
.:>1 QIOUftd PO"" DV IInQ,hen.nQ 
Of .,.,.,.,nq the t~",nQ 

Ulood I. 
• L...... ,h. ,nllN"""" roug"s" 
• SIC ,he ~ "Itt on tI•• 
,,,,,,.. poin, 
• On..' ,he gledUII'" <:><C'" 
,. I .. 1M ., '0 1.0. DV 'U",lng 
,he .nun.oI'.... (i) 

• Tum ,he 1-'101 10 IIQ'" 

the IICOf'CI 1JOift' 

• RIId Ihl eltele: 5' J. 

K.". & Co. Ud. 
011...:.1 Inc! 

""...en""'" PllCllOOn 'nllN.....,'. 

s001 "-'" S,..;alll8INI 


~ 
. 8 ~I 

.~ 

---i : .. \ ','t'I,!'lltl; I'J ; 

'~~/~ 
~ ,/.-..

http:IInQ,hen.nQ
http:e.rrv.nv
http:dlull.ng


wILD ~16 Direct Read~g Theodolite (face lett position) 

I 8aae pial. 

2 Sp""-g plale 

3 S",'.el lockong de.,cl lor Iribrach 

• T"brlch 

5 Corcll lockong le.er 

6 Reiling end holding boll 

7 Pial. la.el 

8 Inoll II.al ••n,ng acre.. 

II JIIum,"llion mirror 

10 Tele.cope l,ePlece 

II el,Onll holding <lng for 10 

12 Readong mlcrO.COPI .,OPllce 

13 Foculiing II&e•• 

,. 	KnOb tor reliC" IlIumlnahon, w,th p". 


lor rear s'ot'l1 end root centring 

1~ Varllcal corcl. houSIng 
16 Inal1 le'tel mirror 
" Fore .,ghl 

18 Oblecllv. 

IV V.rllcil cllmp 

20 Verticil Oflve Icr.", 
21 Adlullln~ .cre.. for pll\I le.el 

22 Opllcrl plummll I,IPIIC. 

23 HOrilOnlal drlYt ler• .,., 
2. HOUlonll1 Cllmp 

2~ Adluillng Icr.", for ft 

26 Foollcre.. 


The Wild T16 (T16E) Direct 

Reading Theodolite IS II tllL:heo· 

metric theodolite sultllble tor 1111 

low·order trianguilltlon. lIcheo 

metric dina" IIno trllllerie lurvev, 

mine lurveV5. property lurvev5 

bUilding 61te measurements. mllrk 

109 out. etc. 

Th~ easily read sCilles of th~ 


hOrIZontal lind lIertlcal corcles. With 

eSllmation to one ten;.'1 of a mlnut~ 


of arc (0.2<). /allow work to bt< 

.earned out QUlcklV Ali clllmps and 
O,,"e screW5 are pillceo foglCIIlly 5C 

thalthev can ~ mllnlPulated safely 
lind comfort.~ The combination 
of the SImple circle lCal. reading 
ano the c-perllllOn of the Inllrumenl 
llselt malllS the 116 a mOil useful 
Instrument for use by trainee, 
The Oetachlble tribrllch .n.urr.. 
thai the T1 6 can be uled with all 
WilO trllllerslng eQuipment Ind. o! 
course, the normlllacceSlones and 
IIIUlcnmenl5 all prollide aOdltlonal 
uses, 

£x~ple for the ~eadinb 
of the Circles 

17 
16-----

15 18 

14· 
13 

12--

11---

10---

9

20e-·- 
7----- 

21 
6-----l 

22 
5---~ 

23 

2.: 

4--·---~ 
25 

3--- 
26 

2---"'==~. 

A 

Az 

ViniC.I corcl. 95" (,4.4 . 
HOI'OZOnli1 CItClI '~.6· 



WIlDT2 
\\.1.1 I.' UIU,.·t~••1 111" ...1 •• 111. 	 Universal Theodolile 

U"I''-..J ,,1"11111" I 	 with automatic Index 
lul.l.u,.tau:. 12-------" 
1lIa,llIltl .• It'OII t""'lIt lUI IIIUI/.UII.II 

'11. h: 
-I 	 ~"1'1"1I1 IMh.. l \.\Ih·" ,tlll,,,I.lflll" 

UI""Un" fli h'~h lUI Ih,,'.' "UP.."'. 

I'u'hh 
~ U''''I':UO ••'' ,1.lIH&, 

t,j, \/':...1 ... I'''.''" " ... It:".... 


1 0"11".11 .,ultl ,-,.111 &hll'll '111 I."IIUII'U 


UII,J":I 1\1,,1 ,""III:. 
Ii V""I'L.dd.11I111 
9 IIlullu•• ,.hull 111'110' '.11 v,"'lu ,II 1 •• 11," 

10 III."~. u ... · 1,1''''1 In,. 
11 ~,.It I, •••Il" ..... ,III",,"~ It.llItU. 
11 C,.".,'Uq h.•.hJl.· 

I] I U' .. "I~ '104 fL'''''' I••• "II ""~I h.11I111I 

I~ I""" 1.1t I., I.' ,II, .. """ 1,,'1,.1•• 
.11 ....... , .• , .. ,.. \.v..... ".'''tI ,'I,. "., 
"UI.lul\1 n ..hol' I, ""..." hnv .... II~ III.;., I .... 
UIII,I., h .......... II•• 'Ulf 

I~ 1.1".II",,·!t·1 &11111. 

,(, r , ....... ~"'., .1.·, ". 

11 U .,u'";IIIII,, 11"" ............... ", 


1)0:.,1..". 
ft .... I.tlU .......tlille "'k.,- "loUtJ..:' hu.,/u..... UI "'.:..~ ......... It: L, .... I".tI,,,," I.,., •. 1, Its 1,.1'.... ,. ,,1., ... I'''U II1H 'U'Io4UI'' 

I ''''h ul,:,,,,, ..:.UIIlIY ILl!! till~· IS 1",1",... "1".• ,.·pto ..., ...... '1•• t'UlllfI, 

••.•11, 
.!tI S.I. l h .... 110.1' .... til ••,hl \ .. """"1 
11 "1.., .. h .... 1 
')'l tl ... , ""loJ.&o ... :00 .... .... 

1. Lu .... I.... 01.1••tll.' ......" 

7.& C.. ~ UI.N I ...I.'~' 


.:a~ $"" .... 1 Iv. "'''4 ...."I. 

A,,.,,,,,,, lHh"vN I." t,1I 
A.. "' .... uta uulul,."t.",1 
IlHul......·1,.,....·.1.11 .... '0"'" UUWN 
1~•••tu•• I ....... , •••., ...... ,,, ..... """h.·I, 


".;.U .. "" IIllo! h ... '-", Il_ .. 
Jh • uul •• '0 .... 
~} b .. ".· 1".• 10 

.'~ ~'N'''\J' t •• ' 

" 
• , ...., •• 1•• 11. 

, 

~- -

~---___ ~-4~~~'_ 
7- -

0

5--  -

4 ----. 

J-----~ , 

2 ----  -~~ l ) 

I 

1-

------13 

-----14 

----15 

16 

,..lII~--f---17 

------:8 

. -------22 

-23 

",1.1 III '"''''' til th, "'."10.,,. ,. ....... ,.,. ' .. t.... .... 11 uQ "" 4" .... 1.. "'UII ....... 
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IV / or; 


Self-reducing 
Engineer's 
Tachymeter Theodolite 
K 1-RA 

• 

".
I 

IlIumlnallng mirror 

2 C/rcl~ rl:adlng eve piece 

3 Venlcal slow-mOlion scraw 

4 Coarse-fine cllcle orienting drive with safety covel 

5 leveling knob 

6 fOCUSing knob 

7 Selector ling for hOllzontal distance or difference in 


elevation 

~ Finder-collimator 


6 
9 Switch-over knob for ClocKwise or counterclockwise 

reading on the honzontal circle 
10 Terminal for electnc illumlnatton 
11 HOlllontal slow-motton screw 
12 Micrometer knob 

Fig 5 Examples of cllcle readings 

, ~ 
" 

Frg. 3 Centering tnpod 

, Cemenng lOCilet 9 Sphenc.' zone 
2 Irmrumem IUPpon pl.,e 10 TnPOd pl.tt 

Wit" scele mlcro.cope. 3 Tn~ ""ad 11 Clamping gllP 
Counterclockwlle Ic:.le 281· 22' • Rele... ounon 12 C,nttme'er ICe .. 

5 Cem..,ng rod (heI91'1 o! IIt.trument 
6 Guertt"ng .bov, stilion pOmt) 
7 BuIIM"" level hou~ng ~ j Buillev, level 
B B.VOM'! IocAJng lever

\ 

'- -" 

'_.\ 

Fig. 7 Drtterence m elev.tion ... I<II/Ig 6 .• m 

Setting of Mlector ring .1 H 

Sighting height on rod 1.30 m 


~-

3 ... 
4_. 

_ e 

-. 
10 

" 
_ .. t2 

Venlcal wcle - 0.2047 
400' H onzontal Cllcle 
wltn micrometer Clqc'· 
wise scale 170. 65' 30' 

Fig. 6 Honzontal dill."". r..dlng 15.6 m 
Senlng of selector nng 0 

Venlcal Cl/cle -0.0054 
400. Honzontal Circle 



• • 

IV/';7 


WILD TO, 


(I" nu. lao'ldee. tiC' .,n ItIQ''111 OGlII.on "'MIla ,",1 u,••.",Ut ,uc" 
II lett (,.,,,,, at '''' II,., at 1113'11, 

l.1 n.I......... 


J.I.I Ttl, ....... PM e"'. I It ,II' '''G of 11'11 DO.....' 


Thll... DI" of '''' 'fI.ltwmenl " At,*, .ecut.. " ,1'1..... 01'" III 
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ow..... ,..,. If'...... "ot'#I 
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.ftd If"" (221. II I••.,.... 10 'fI' 101'" ..... II, "'..... 01 ''''M c....&6Ao-
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Part V: 
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__________________________ 

'r"I ..... _ 

- ,; :,.,~ 	 "'" '1 ~.".. ••'1/1 ?3.rts :lnd 	 ::: f ,.... Pen 2 

Shull., r.,.... bunon_ ... --.cc...ory ,hoe 

Film counl., _ 
--'-i.wfind., 

. --.Film r...,nd crank 

..... Film r...,nd knoll 

C.nt.r ,ndic,tor 
F:,toD rin,_ ·--.,Chrom,um doll 

ASA I.lttn, rin, .. 

IL'IIM ICClllllnl c.1II 

Flash 	'ynchro. 


t.rmin,'" 
 -ASA ,ndlnllon wind!.w 
••b~.n. 

Film .uid...iI-- ------, - .------ - _Sprocket 'h,1t 

Film wlndln.Vi...find., .y.piec........_____ 
 ----... lhumO·..hHI 

... rlk.up 1Il001 

~----------------

i 0"~... .., IL...._ _.:!I I 

-;oculini rin, 

-Electric 'Y' 

C.rtrid,. holder .nd 
rewind In,1I 

Film comparlm.nl 

R.,r cover lock _. . 1. 

----------  ...... Film IIr..lU.. III,,, 

Film carlroOI' pronll 

TrillOd 10Ck.1 _~ ___.... R...,no bunon 

• M"n F.ltu". 
Film ••z.: 24k 18mm ullnl r'"Ular .!5m,n c,ns,ct.
Lin.: D. Zu,ko F 2.8, I. JOmm 

'01 ,I.men" In 1 4rouail 
Shutt.,: 	OlymOUI orOI,"mmoo ,nutl•• 

Automatic: 1 40 sec. or t :CO ,Ie 
Manu., 1 40 IK.. X ~~ncnro COn!lc: 

Aulom8tic: 	Shuttl' rete.,. OuHon ;OC"unti , .. ,tern
'or unCI" •• coSu" 

Lana ooenin.; Automarlc. Ol"o",a"," luram .r." ;Jill
Inovl" 'rom F 1. S to ;::! 

Manu.1 . For tI.,n 0"01011('30""
"om F Z a 10 F 12 

Vlewflna.,: 	Lunllnuu\ ",."nU",,,, tllltJ" 'M'lICnlI,. 
catIon 0';), ...... th p.Hllla. corr..:tlon 
"..."It lind 'I" ...,I,n,ntl sj~n.1 lOt und., 
.·cosur. 

Film 10Hinl: Eny laaO,n!! .ysr.m 

Film .. ,n.Unl: fhuml) w,ndinl II elm.., ' ..r 
S."·eoe.,nl 	 ro orh.nl ollno Ind 
dO",.'. '.N,ur.

Film cQunt,,! EaaO"d countlnl. , •• f·,.,.Uln. type 
Film r.wlncllnl: C'lnlt type wlln ,,"·hOIl;],n. rewind 

:luUan 
FOCUl1nl: Zan. 'ocus,n, lei"' syst.m 

',r (jl\tanc, \'J'mDOI' ,.U,nll'
Eapo.ur. miter: "ueam'fIC '.OOty,. JdlUlcmenr 

:'J'" ~Ullt·ln .,ectrlC IY' In.r.,.
Aulom.Cic "POIU,. ,.nl" EV ~J2-Ev L7. L4 ,ASA 

lOCI 
Film '0_ ••nlnl: ASA 2~-":;A 400 
A••, COW," o.., ...on:- I'4ln". type
Acc•••o'~ ,no.: Car.I." fI.,n conuct 
SII' &. ""InI: 'IOII"".IInIA66In"lnrrd810.0In"nm. 

,~: Iwoornlo 2JiI""ljnll x 2Lo.01nl 
onen... J70 Ir.. 13 01. 



--
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5 
Rotate the ASA letllng .ing until the ASA 
num!>e' ef the lilm beonl ,I..d appe.r. 
in the ASA indic.tion window. Th.n turn 
th~ F:stop ,ing until the AUTO mark 
clocko end stopo at the c.nte, indic.to,. 

• Sct ASA litm a_d to .0 IlIr 32, Wh.n 

(j.A-~-.£l~ yOU us. film with
IJi ~~ ASA ratin, 32. 

6. &., the dl.lIone. 

6 


Th. focusin, .ing hel. distanc' aymbols.
1.ke .n .ppro.om.tt dOllanc. ,"I_n 
YOU' c.m.,. and In. sUB/.el. and •• t 
The .PP'.P"ltt dollancl Iymbol 10 tn. 
c.nll, ondoCllo, BY 'Ol.tonl Th' loculln, 
ring. Fo•••nt.al POC\Ur.·t."on,. HI thl 
••eup .n.p aymbol '\~'\ to thl cen",
ondoCllo" wllich .ove. you a .eocI ,Hult. 

lOOIl.nc. I-;--T ~. I \.~ I I!. 
.ymbol , ~ . U" ·1 W 

OoSlanc. L!) It _!_ ~t ;-'I""O:"T.I"';-, - ...-'; 
lrep.... nl.d 1m: I.~m 3m. I 

S'Ub~-;-;CloM- po" ·G~Land.L . __ ~~ _. ~."_·t ,.n.g lacape 

B.yond clo••·up sYmbol 10 I, Ih. rlhg
IIOPS a. O.~m 13 Itl whOCh o. tn. 
elollst d..lanc•••"onl. 

7. Com...... ttl. pletu,. and t ...... the 

7 


.hun., 

Hold the c.m.r. llrmly. Look Inrou.h 

the ....wf,nd.r and piIce thl .ub,.ct in 

th. c.nl.' 01 Ih. Iram•. P,n. the .hun., 

r.,.... bUnOh with Ihl 11.1 pert of In. 

,ndll I,n.... but NOT wllh IhI I,p of Ih. 

I,n.... 

Wh.n makIn, clos..uPI Iclo_up symbol 

0' cloa.,l. I,am. Ih' sub,.CI ,n Ih. a'•• 

und" 2 Ima/l ,ndoce. whoCh a .. th, pa, 

./1•• co~,on m.rk" 

Wh.n the .ubl.CI " 100 dom, thl ahu"., 

aon not be ""."d, .nd • rod ••rn,n, 

lI,n.1 co,,- UP ,n tn. 1I1tWf1_, In 

thll c.... move the Sub/lCI to .n .... 

thaI h•• more I"ht. 0' u... '''Sh.un . 


•. "'.''''111, til. film 

8 
Whln • 'Oil of folm" coMPIe"ly .._C. 
, ...,nd tn. f,lm. DO NIJT .".mp! 10 
aO ..anc. tn. 1,lm. lht folm 01 compll"'y 
••IIONd .hln Ih...a I'lIIn," 0' IhI film 
counl" lIO'nn Ih. number 72.•0 0' 2' 
oependon. UllOn tnl IIn,th of 101m uNCI, 
Prn, In. new,nd button on tn. IIOnom 
of In. CIIm.r. boOy. L o't thl ._ono cr.nk 
.nd lurn It ,n tht Oortchon of .rre
Th. cr.nk .. t"hl wn,1I I ... 101m II lII.n, 
.._unC. bUI _n tn. eno 01 thl 101m 
....... thl t.kl·UP SllOol. IhI Crank •• 11 
lIIcorne ,_, Open thl ...' c_ ana 
Pull out tn. Io'm r•••nO knob. 1 ..." 
remove IhI 101m. k"P'hI ,I ._y "Om 

.d.rect aunlt,hl. . 

http:indic.to


•r ...
• I .; 

1. 	S.t the ca",.ra t. manu.1 SVU.", 
Tu,n tne FIstol! rlnl to move tne "AUTO" 
ma,k oil the center indicator. The Auta 
system is switched to mlnual sysllm. 
Set .ny one of tne F numbers 10 Ihe in. 
dicator. Th. shutter cln be rel•••ed 
f,"ly ,e..rdle.. 01 liiht condition. 

,"-, l' 

4 
buUon 
mar. tim•• until the 'N "llne.. of t". 
(11m t,;ountl' 
gQlnt. ,tA,t 
:tou w.nd tnl him De 

Z. Oll.n ':',. ,e.r CD".' and loed th. 

2 
e.m.· .. with III", 
fOuil _,ut IhD ,eer COVI' lock. Thl cover 
w,II 'oln .utom.l.cllly. ThIn ~ull UP 
Ihe ew,nd.ni knOb. !"ut Ihl film ca..ette 
,nl', Inl 111m comp.rtment. fOulh the 
r.w'n~ii~8 knob In, Ir tn. knOb cannor 
be ousned ,n complelely. lurn ,t sl'lnlly 
CIOCkW'S. or cOuntlrClockw"., .nJl. 
m.,nt,..n.n, orl'lur., 

3 
l. En•••• the film with Ih. ta.l,ulI s_1 

HOld 1:'1 camlrl wlln your le/l nlnd. 
'Niln '"I ".nt nlnd. oui! our tnl ,,1m 
Ind :0 sucn .xtlnE ~:'Ilt ,t rl.e"" tnl 
ta ...·uD !'oool. Inl.rt t". him .nd Into 
any 0' tn. , •• SJot. on tn. tak.·yO 10001. 
kHOlnl It IwaY' trom Li.rect ,unllint. a. 
su,e ,nit '"e ...r t..rn on tne sproc'lt 
'0001 .nll" ttli DI,'o,.t.on, ot 10t" 

I,d" uf thl him, 'M,nlllni '''1 film on :0 
tne t•••uP sPoo,. Close t~1 ' .. ' co•• t . 

... Checlr Ih. film cDunte, 
'N,nCl ,ne "1m Ind , •• e ... ,~••nutler 

R'Mlt tn. I motion ttlllQ .r ~"'I' 

DO,nel 10 

, •••nl DICf,,'I. N".n.".' 

,~,. you ..,nd It "II 


the WA,. Jt t~. 'ItIII,n(llilln".lD 

turn, Jurlnc t". 'I' 


ce.red lUorlon. tn.,


'''0.' r"", '11m I'H'I 
blllilA J(h,,,,,, ... 1 I"ooetly. 

http:ItIII,n(llilln".lD
http:DI,'o,.t.on
http:ew,nd.ni
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VI /1 


VI . Contents of the su.rve.v b, 

1 Drawing bOR.rti 52 x 4~ cm 
1 T - quare 52 cm 

1 Small drawing board 
.1 	 Folner with . 

1 Manual "Bridge Survey u-uidelines" 

Printed forms : 


Survi"y check li~t 


Tri~ngu.l'-ltion 


Tacheometric surlPY 

Tacheometric survey with Kern Kl - RA 
30il investigation 

1 knite 

2 pencils 

1 eraser 

2 triangles 

2 protractors (;600 and 400 g) 

2 drawing curv~s 

1 compass 

2 rolls of ~lastic t~pa 

1 scale 
Dr3wing iJaper :-or dra:.ring board 

1 Carilera Olympus Pen ::::S - 2 

2 Films 
1 Geolog.cal Compass 

1 Hamrrer 

1 :hisel 
15 Iron pegs ¢ 1; mm, ~O cm long 

1 Small trowel 



VI /2 


1 steel tape 30 m 

1 steel tape 2 or '.3 m 
1 spirit level for staff 

1 spirit level 

2 Plummets with string 

1 tin with colour 

1 brush 

~kg of cement in plastic tir 

20 plastic b&gs for soil sa:nples 

20 labels 

1 rol.l of cord 

1 .A!nerican pig 

1 box with nails 

1 piece of canvas l50'x 100 em 
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Part VII 

U N I F I S D S a I L C LAS S I ? I CAT ION 
C H ART 



'JII/ :: 

ENGINEERING USE CHART FOR SOILS CL.ASS1FED 

BY UNIFIED SOIL CLASSIFICATION SYSTEM· 

O••cription Important propertt..I 
i:::J SNo,lna . 

PermlCiliMry Itrenoth ·ComprlUlblllty i Workdty as 

Typical. names Group Iwt.l wt.I c:otr4XJded,when CCl"~ a c:onstruction 

of soil groups ia)'rT1bc6 ICI'Id saturated !and.aturated material 

Well-gradld oravela, gravel-sand GW Pervioul ElceUent NegIlOible Eloen"'t 
milturia, '''''1 or no finis 

Poorly gradld grawla, ~-eond GP VI ry perytous . Good 
I 

Negllglbl. Good 
mllturta, Imtl or no tiMI I 

SU,y gravela, poorly grodld Orovel- GM SemiperviOUI Good "egllg/biI Good. IICInd - an, mlxturel to rn.- viouI : 

Cla,.y gravell, poorly Graoed orovel- GC Imperwx,. . I Good to fair Very low Good 
acmd-clay mix,ure. . 

I 
I 

Well-gradld GICI., grDIMIly .and" SW Pwvlous . EllClllent . Negligible ExcellentI.IInl. or no fin.. I 
I 

Poorly PracMd sand., vawlly sand" SP Pervlou. I Good · Vlry low Fair 
IIttl. or no fin.. I 

Silty aand., poorly oraded sand-aliI SM SernlpervKlUi Good Low Foir 
mixture. '0 impel vtou. 

", 
I 

I 

Clayl)' sand., poorly graded sand- SC Irnpervloul Good to far Low Good 
I 

cia y mixture. 
I ·I 

I I 

Inorganic slltl and Vlry fin. ~, ,ML ., 5ern.... Fair ! -Medium Fair 
IIrock 'lour, ..lty or cla)"lY fint eanda to impIrvto. I 

wtrn .tight plaarlcl'y ! 
I 

I, 
i I 

i I 
I 

I 
InorvanIc CkIys of low to medium CL I .....rvloul "Ir .....ium Good lEI fair 
plasticity: orovelly,liCIndy, allty,oncI · lean clop I 

I 

Organic lifts and orvanlc :alit-etaYI OL 5ernlpwvloua , Poor oMIdIUIft Fatr 
of low ptaatlclty 'o~ I 

Inoroanlc sllfl, mlcaoeoul or MM Semiperv\OUa I Fair 1c poor I High Poor 
diaf'OmClClOUl tiM' aondy or ·.IIty to 1mpervioua I 

I 

.001a, 11"'lc .,ltl 
I I 

Inorganic clays 0' high plalflCl'y, CH 1mpervtou. Poor I High PoorI
far clCI)'I I 

I I
IOrgonc clayl of medium to hlOh OM Irnpervioul Poor High Poor 

I Iplaarlclty 
I 

I 

tPeat and othlr highly oroontc eolia Pt 
I i 

i• Bureau of Rec:lOmotlCln,18S3, 
i 

i 



UNIFIED SOIL CLASSIFICATION CHART 

UNIFIED SOIL CLASSIFICATION 

INCLUDING IDENTIFICATION AND DESCRIPTION 

FIELD IDENTIFICATION PROCEDUR ES 
(Eacludln9 partIcles larger Ihan 3 Incn .. and balln9 tractlonl 

on IItl rna fl d 'I'll g",11 

TYPICAL NAMES 

•..'.J 
'i 
o 

en O 
-IN 
o 0 
enZ 

g .;.! en Wldl ranglln grain .I%land IUbllantiQl'1 'Will gradld gra VIII, gravil -.and 
~ .; ~ ~ 2 a~ountl of all Inflrmldlotl partlcl. GW mi.fur.. , lilMI or no /In.. , 
p _ ", ... _ liZI" 
.c; • _ a:: Q ::1--------------+--t::-----------~-_1 
.: c: I!' e Prldominantly onl .iZI or a rangl Poorlj' gradld oravlll, gravll-land 
.. • z =_ 

41 
c 

tI) a" ~ < of 'iuO wil" .oml Inflrmldlatl G P mi.turn, 111"1 or no flnll
ui 8":; ~ ~ .izu miSSln9 
> - d : ~u~-~~~~~~~----------r--_r---------------_1 
~ :: ~.. x: U Non- plas tic tl n,,(for idlntificatlon IG" 
I.!)-Oo t::.£ no 

Silly qravII., poorly qraded 
Qravel-.and - "it mix lurll.~':"1:1 3 ~: proClduru .. I ML bllow), 

e ... ~ en.=! 0 ,~_________ _ ___-+'--l----------------t2 G1 ::;,-...J u c ' -! 
'; ~ 1:'; ~ ~ g Pla.llc lines (for identification 'GC ClaYlY qravII'i poorly gradld 
5-; ~:~:g procldurll ... CL bllow) gravII-,and-clay mixtur.. 
~ - E ~rt:)~--.,·~:':"":__~~____~_:_---:-_:_~_::__:_t--!_--------------_1 
e ~: en W1dlranglingrOin,iusandlubitanf\at IWI/I qraded ,and., gravilly .and1,
~';" 0 ~ g amounts of off ,mlrmld 10 Ie perTlcl1 S W 
Q" .Z < ... _. , 1It111 or no flnll, _ 
~ ~ = en o.~·~I~Z~I~.--------____---~---------------------~ 
• GI • z.~ ~ ~iig <t: 

tl)8~~ ~-
~~~~~ d2 I 

<oeo; fl' 
.! tI) '!: Q It i: _._5!! 
,Q ~.: ~ 
.. ... ~ -2_ 

Prldomlnanlly ani .ize or a ranQI 
ot SlZI' wllh some Inflrmldiat. 
IIZI. mi,sing, 

ISP 
I 

Poorly gradld sand., gravilly ,ands, 

lillil or no fin .. 

Non-PlastiC finu(for Idlntlflcatlon' Silty lands, poorly gradld 
proCldures .11 t.4L below) : SM tand- .lIt mixtures. 

c"r§ ""0 

:» £~ ~ :g ~ c ~--------,-------......--+----------------..
~ ei: ~~~ Pfesflc f'nes(for idlntlflcalion iSC IClaYlY lands,poorfy qradld 
... ~.!!~ Vl~Q proCldurU ..1 CL bllow) ~ I,and-clay ml.turl' 

~--&~~~~~~~~~~~~~~~~~----------------------.. IDENnFlCATION PROCEDURES ON FRACTION ' 

•,::I 
.! r-___S_M_A_L:.:L::.;E:;.;.R.;...,....;.T...;.H.;.;.A_N~..,;N_O;;.;.. ..,;".,O;...-..;;S.;.;IE:;..V;..;E~S;.;.;IZ;;.;E~_--i' 

g DRY STRENGHT ()LATANC't' ITOUGHNfS! I.. 
GI 
:» 

~ (Crus/ling (ReodICn (Cat••teney I 
Characl.nSflc,1 10 ."a.un;}~,*-=...

51 
" o 
o 
N 
d 

en z 
...J C 

•6:--':J 
C 
.Q 
C 

(5,g 
tI) ~ •Q:' ~ 
1&.1 c' iA 
3; el 
< :' 0a:;: 0 

en 
~ 
...J 
U 

o 
Z 
< 

-0
EIO 
= c 

2 
"1:1

:J .. 
1:1'. 

~.! 

I Qu,ek fa I i IIn0t'9GnIC .liN and vwy f11l1 lond, rOCK 
None /0 "IQnt I Nonl M L flour, lilt 'I ~ cla~IY ',ne sand, ,,,rn 

t 
•low '''9n, plo,tlcity 

----------~!~------~I·---------t--~~ln~ot~tan~~I~c-C~I~a~Y'~o~tl~O~...~'~o-,=n~'~dl~u~m~--~ 

Mediumro nign Medium C L plOlflcily, gravelly Clayl, ...... )' e aY1,

I
None '0 - I 

Y«Y slow 1111'1 CIOYI, lion clay. 

Slow OL 
OrganIC lilt. ond organic SlIt- clays 
0' low lIIastlel' y 

I!' c N 

~ ~r-------~--------+----+----~~~~~~~~~~~1&.1 ~ Z Inor9anlc ,'lfs, mICOCIOUI or 
~ ~.. ~ 0 Slignttomlcllum SlOW1\) SlI9flt to '-4M dlQNmaCa01.l1 fine ,andy or silti 

.... ~ .... 10 none madlum .O/ls, Ilastic "liS 
,: d~g I 
~ 0 =-= Hign to vlry I Nonl : HI9fI CH InorganiC clOtt ot 1lI9" Plaltlcll/, 
C ~ "1:1... hlgf'l i fa, ciaYI
£ 3..!en I:1'Q 

• ~ :J ~ j iii '" 

NCMto 
MeCiUm to high vwy IIOw 

SlignT to 
mecuum 

OH Orgol"lc Clay, of madlum '0 hlgf'IIplost:aty 

Raadlly Id6ntlflld bY COlor, odor, ! I 
HIGHLY ORGANIC SOILS IDongy feel end frequentlll I))' Pt Paat and ot?'ler Il,qtlly ofqanlc lOlli, 
~______________I~fl~b~ro~u~'~~~a~.~t~ur~.~.____________~___~I_________________________~I 




