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PART 1II A, PROJECT DESCRIPTION

" ..The greztest constraint to modernizing and commercializing the
small, tradition farming operations in the rurcl hill regions of
Wepel is the inaccessibility of morkets for both the purchase of
essential agriculturzl inputs and the selling of surplus production.
Little progress can be expected until motoroble roads, improved
trails and bridges, as well os other inexpensive means of transport
can be made aveilable in these regions”.

"One of HMG's major developmental goals is to integrate isolated
rural economics and peoples into the cconomic and political life of
the nation".

The above quotations from the Food and Nutrition Sector Analysis of the
1974 USAID/Nepal Development Assistance Program (DAP) and the fifth Five
Year Plen (1975-30) of the GON provide the context within which the Trail
Suspension Bridge Project (367-0119) was conceived and designed.

Approximetely four - fifths of Nepal (1974 DAP) is made up of hilly,
mountainous terrain, which is complately isolated from other regions of

the nation during the three to four month monsoon season. At best, the

60% of Nepal's population which inhabits these regions can depend only

an long, arduous and dangerous treks to the n-arest motoroble road or market
town and then only during the non-monsoon season.

As one means of devoting top nationcl priority to the alleviation of this
crucial transportation and development problem, GOM has established the
Suspension Bridge Division (SBD) of the Ministry of Public Works and
Transport as w=ll as the Local Development Depertment (LDD) of the Home

and Poanchayat Ministry. These governmental units are concerned with
diffaerent aspects of the task of constructing and maintcining o nation-
wide transportation ond commmnicotion network. As the government's
capabilities to deal with this question has improved, an increasing level
of financial, material and political support heos been made available to
thaese vital governmental units. The GON hos thus conclusively demonstrated
over o period of years 2 continuing commitment to allocate nutional
resources and energy to the resolution of this basic developmental problem
of Nepal. USAID as part of 2 progrom of assistance and support for the
GON's afforts to improve the quality of life of the "Poor Mojority" of its
people, has designed this project with the specific goal of "... Increasing
tha flow of goods and services to and from the rural areas 2f Nepal by
improving the nation-wide bridge and troil networle and thereby oromoting
balance integrated national development'.
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At present, the GOI's offorts to address this problem are being supported
by two forcign donors. The Swiss government is providing technical
zssistance and limited f.nnncizl support through the Swiss Assoclation
for Technicel ALcsistonce (SATA). While the United States is providing
Peaze Corps Volunicers to work with governmental personnel at the local
level un bridze deeign 2nd construction.

Duc however, to Nepal's RLDC stotus and the concomitant demond on very
imited development resources the GON has found inereasing difficulty
in providing the budgetary support essential to meet an almost unlimited
demand fron both the rurcl population and the nationzl planners. As 2
result  the GON has as yet been unable to fully develop the monagement

“ecnniques necessary to initiate 2 standard operational procsdure for
elther bridge site survey and selection or for the estoblishment of a
comprehensive bridge meintenance program.  Nor has the GON been able to
devote udequate ottention to the regquirements of the diverse network of
troils which ore an integrzl port of any natisn-wiie tronsportation and
cormunicotion system in Nepel.

The purpose, therefore, of thus USAID project is to concentrote on
assisting the GON to upgrade the existing institutional capacity of both
the IDD and the SED in the eveluntion aond selection of future bridge sites,
and 1o naterinlly supplement the construction, maintenance and planning
capabilities of these governmental units.

Backeround

Since the inception in 1958 of a GON program to construct bridges
throughout the nation, the U.S. has been the major foreign donor concerned
with this effort. To date USAID has provided assistance through three
saparate projects. The last one being completed in 1975. This proposed
FY 1978 project is viewed by both USAID and the GON as the necessary
culmination of a successful bilateral program of assistance in Nepal.

In 196k the GON, with the advise of USAID, established the SBD as the
governmentzal unit charged with the mojor responsibility for the overall
supervision and coordination of the national bridge construction program.

SBD was to construct and moaintain bridges throughsut the nation, as well

os improve the approach trails within 1 kilometer of the bridge site.

SBD was also seen as o technical and material resource for other govermmental
unics involved in the development of a national transportation and
comrmnication system.

Since its establishment the SBD has graduclly grown in size and in ability
to perform successfully. The proposad budget for FY 1979 reflects a
substantizl increacse in' the number and type of government personnel
assigned to the division as well as the Rupees allocated by the GON for
the total construction program.
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While SBD has gradually become the national focal point for the construction
of large scole regional suspension bridges, the tosk of coordinating the
construction of the innumerable local small scale bridges required in

Nepel has been delegated to LDD. By working closely with local and
district panchayats the LDD concentrates upon the construction of small
scale projects utilizing loczl participation whenever possible. Normally
such bridges will not exceed 70 meter in length (2lthough there are
exceptions) ond will be completed in one construction season. Should the
IDD determine that the project proposed by the district loczl panchayat
requires a bridge beyond it's technical copability, the SBD is brought in
for technical ond moterial support. Once a survey of the site is completed
SBD will cither provide its personnel to construct the bridge or it will
allocate some limited material support to LDD. In this manner GON has
provided for the cssential elements of o nation-wide construction progran.

At present both of these governmental units are rueceiving assistances from
foreign donors. SBD has a number of highly skilled Swiss engincers

working in Xathmandu in the division's Jdesign and e¢ngineering units. These
technicians are assisting SBD to stondardize their bridge designs and to
improve the divisions procurement, fabricaticn, construction and mointenance
operations. In addition SATA is providing limited financial assistance for
the purcihose of certoia bridge building materials and instruments. The LDD
for the last few years has been utilizing U. S. Peace Corps to work on the
construction site with local people. The volunteers ore normally recent
university graduates able to supply the limited technical knowledge required
for such local small-scale under-tokings. The PCVs have glso proveR to be
invaluable aids in organizing the essential local participation for such
projuects.

The $ 3 million USAID grant envisioned in the project is designed to
provide vital financicl and limited technical assistance to on ongoing

GON program. By concentrating attention on a number of specific problems
(See Administrative Feasibility), the project will substantially improve the
GON's institutional ccpacity to select bridge sites, o~nd then construct and
maintain these bridges. The project will 2150 begin to study and cpply o
classification system for the national trzil network, which serves as the
only transportation and communication link for the majority of Nepal's
population which lives beyond any actual or proposed network of metorable
roads. By initiating such a study USAID plans to proiduce some pragmatic
recommendations which will assist the GON to improve and develop the
nationol trail network in the future.

The major out puts e¢nvisionad for the project include:
1. Development of an operational system of site survey cond selection

for future bridge construction, based on objective engineering,
administrative, sociul and economic criteria.
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2. An incrensed inventory of bridge parts to be utilized by SBD/LDD in
constructing 2n increased number of bridges resulting from the use
of the operctionzl site survey system,

3. Devuelopment of z national trail network map and classification
systenm, znld

L. Development of an operational system of brii;. ciintenznce onl trail
improvement, including training of local technicians, in both SBD
end LDD.

During the project dusign process, extensive consultations were held between
&ll parties involved in the project (GON Ministries, SATA and Peace Corp)
inorder to determine the most oppropricte method of providing ¢ USAID input
into the ongoing program of bridge construction.. The Fixed Amount
Reimbursement (FAR) system was chosen 2s the best method due to the fact

that 1t is the most appropriate method to financially supporting the type of
institucionzl building envisioned by the project designers. Approxinotely
Tvwo-thirds of the total project costs ($2 665 Million) will be allocated to
the reimoburserient of GON's bridge construction costs. Under FAR the GON,

in collaboration with SATA and USAID, will survey and select the bridye sites
according to previously agreed upon engineering, administrative and socio-
economic criteria. SBD will then procure, fabricate ond tronsport the
essential bridge parts and then construct the bridges. USAID will then
inspect the completed bridge and reimburse the GON according to pre-
established and cgreed upon estimates of the cost. By utilizing FAR in this
manner USAID will insure that objective engineering, cdministrative and socio-
economic survey criteric are the basis of the selection of the bridge

sites.

Inorder to provided limited financiel support to the ILDD progrem of bridge
construction, opproximately 10% ($250 thousand) of the monies allocated to
SBD under the FAR system, have been escrmarked for use by LDD. USAID, ‘in
conjunction with the ufforts of SATA ond PC, will fincnce under the FAR
systun the costs for Mini-tool Kits for locol maintenance technicions, and
steel cables. These will be utilized in the construction and maintenance of
local small-scalz bridges as part of the LDD progrom. LDD bridges =nd sites
will be expected to meet a modified stondard of the SBD/SATA criteria for
site sc¢lection ond bridge design and construction, prior to their being
accepted for FAR reimbursement, The results of this portion of the project
wiil be caorefully monitored and thoroughly evaluated in terms of an increased
future USAID involvement in the operation of the LDD,

Another portion of the total project costs ($250 thousand) will be devoted

to the initiation of the nation-wide classification and survey of the Trail
Network System. It is expacted that o contract for the initial survey will
be signed with a non-governmental consultant and the resulting recommendations
will provide a firm direction for further activities in this area.
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The project will also finance ($10 thousand) the costs of 2 study of the
trademen which have been disploced a3 a result of the construction of
bridges in the past. (See Socizal Soundness Analysis and EAST report).

The study is being planned so as to result in recommendations, which can

be utilizel by the GON to develop the means of Jecaling with this problem on
a national level. i.¢. training programs in cottage industries <te.

The remeining portion of the project costs ($75 thousand) have be..

earmerked for the costs of a continuing program of bridge site inspections

and project evaluations. The inspections will be esseatial to the successful
use of the FAR system, while the continuing process of evaluation and revision
is cn integral element of the implementation of the project. USAID has
thereby provided room for nat only the fine tuning such an institutionally
oriented project requires, but has also provided for the qualitative and
gquantitative measurements essential for any subsequent program of brildge
construction which USAID moy wish ©o consider.
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PART III - PROJECT ANALYSIS:

A, TECHNICAL ANALYSIS

1, History of SRBRD

The SBD was established in 1964 to coordinate, design, and implement
the trail bridge construction program of the GON. The division is
responsible for developing an "in house" construction capability to carry
out the construction of those bridges which wre designed, approved and
designated for completion in each fiscal year, Results have been mixed.
The division required assistence in the technical and management aspects
of the program. This need has been partially addressed by SATA in the form
of technicians who have been assigned to the SED, since 1972 under a Bwiss

program of foreign ascistance.

SATA recognized the need for change within the SBD, assisted in
implementing changes iu the procedures where such changes were agreed to
by the SBD. One example of such improvements is the preparation and
publication of a set of standard bridge drawings for the varjous size
spans which are encountered in the SBD programs. An updated revision of
these drawings is now being completed which incorporates lmprovements
zenerated by field use of the original data. | These drawings have simplified
the design work required to fit a bridge to o specific site. Standard
bridge element quantity lists are included with each standard plon, thereby
greatly faocilitate the cost estimaoting procedures. These data greatly
reduced the time aond cost of desligning a bridge for a specific site.

SATA by standardizing many of the required elements of bridge hoardware
ond cables hos made it possible for SBD to stock many bridge parts, conse-
quently construction can often be lmplemented soon after a final bridge
designs is completed. The procurement of stock items has not been
altogesher successful as is noted later in this section of the Project Paper.

2. Sequence of Bridge Construction

Site surveys requires experienced profess‘onals to accurately evaluate
80il conditions, river course stobility, choice of anchorage best sulted
to each site, and design span lengths. Also there mny be several locations
which must be studied to determine which site best meets cost, engineering,
and socio=economic criteria.

Another example of SATA's work, aimed at improving the SBD operation,
iz the development of ¢ manual of "Guidelines for Site Survey Teams." A
draft of the manuzl is included as an Annex to the Project Paper. The
initial monual, which will be utilized in training SBD 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 Poper.) Thus the initial site
surveys will take into account engineering, administrative; and socio-economic
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criteria. The resulting deta will be utilized by SBD to prioritize the
list of bridgas to be constructed in any ziven year. The use 2f this
data will also oplay a vital role in the USAID decision to reimburse the
costs of any verticular hridge under FAR. The nproject has scheduled a
Joint evaluation of the initial application of these criteria, in order
to insure that necessary revisions and adaptations can be incorporated
into the manual prior to the initiation of a second stage of site survey:

The socios-economic criteria to be utilized have been derived from
the research done by EAST Consulting Enginsers, German Consult, SATA ,
as well as theory and practical experlience. A more detailed explanation
of the criteria can be found in the Feconomic Analysis and Social Sound-
ness sections of the Project Paper.

Once the necessary site survey data is delivered to the SBD Kathmanc
office the design section will do the full bridge design including the
construction drawings., They will also prepare the cost estimate for
bridge materials to be supplied, the cost estimated for delivery of
project materials to site, the labor costs estimates, and local materials
cost estimates. In short an itemized estimnted cost breakdown and
materials list.

Once the materials list is available, the SBD will issue all standar
items from their warehouse stocks, and order the materials to be delivere
to the bridge site. Special items will be contracted for with a loecal

fabricator and delivered to site when fabricated.

An experienced bridge erection crew of GBD employes is then sent
to the site. Such a crew normally consists of an engineer, a2 work
foreman and an accountant. A construction contract is then signed with
a firm or individual for the provision of labor, both skilled and
unskilled. As a result o>f the Planning Commission's latest directive
the SBD is now required to sign a larger percentage of such construc-
tion contracts with local firms or individuals. Thus insuring that a
greater share of the expenditure for the bridges are channeled to the
local people of the area. Once coustruction has been completed an
inspection by SBD/SATA/USAID will be neld and upon certification of
results payments under FAR can be instituted.

Since 1972 the SBD has made rather remarkable progress in producing
standard plans ond implementing the bridge construction progran, As
evidence of this Ilmprovement, a list of the bridges completed since
1957 is given shown below:
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: TARLE 1
' Period No.of completed structures*
i 1957 t5 1962 7
‘ 1962 to 1965 6
1965 t> 1970 12
1970 to 19275 17
FY 1077 13
Fi;st holf FY 1978 8

* Source EAST Consulting Engineers Interim Report. See EAST
Consulting Engineers Final Report Vol.l p. 38 for table of
USAID Finonced Bridges. (total 23 by 1975).

Information on SBD budget figures is available in Table 3 of the
Financial Anclysis Section of the Project Paper. The budget shows the
increased emphasis belng given to the trall bridge progran by the GON.
The success of the SBD, and the recognition of the high priority of the
bridze prozram in the development planning of Nepal is reflected in meny
ways, but none as dramatic ns the budget expenditures shown in the
Finoncial Analysis Sectlon of the Project Paper.

3. Procurenent Problens

SATA, in order to get the comstruction program moving, in 1977
financed a large order of basic steel stocks for construction. These
stocks of steel and cable were fabricated into bridge parts by loeal
businesses contracted with to manufacture parts for warechouse stock,
(standard parts), or specinl items for a specific bridges. This proce-
dure worked quite well even though there was & portion of materials lost
in warehousing and fabrication. The guality of the steel wms controlled
by bulk ordering. As a result of this procedure parts were ovallable
in the GON warehouse, or could be quickly fobricotdd for any particular
structure.

The SBD is now purchasing brildge parts for which the fobricator
sunplies the steel, or at osther times 8BD orders stock steel through
GON procurement nrocedures. In either case the guality of the steel is
dirficult to control, and the resultant bridge elements are generally
inferisr. In additiosn the loyers of approval authority during procure-
nent have slowed the procurement process ¢o an unacceptable degree, and
have increased the cost of manufactured products to an alarning level.
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Sone methad of affective procurement must be developed early in the life
o>f the project which will meet quality, time, and cost requirements.,

This question 2f nrocurerment has not as yet been fully resslved but
a number »>f possible sslutions have been oroposed., As an initial method
of dealing vith this issue, the Project Paper is pronossing that the
rrocurerent of raw materials (i.e. structural steel, susnension cables
and cerment) ~urchased {rom international sources, remain with 3ED.
Assistance with international tendering procedures is presently received
from SATA technical advissrs who also assure that procurement delays do
not stop bridge construction. A requirement for firmgsubmitting tenders
on bulk steel and cable is a mill certificate attesting that the steel
and cable neet srecifications. Material nurchased with these rocedures
i3 put into SATA controlled warehouses where quantities are broken down
forindividual fabricators under contract by SBD. After fabricatisn the
narts are sent to bridge construction sites. Maintaining this system
using SATA technicians, in conjunction with on-the~jasb training >f SBD
rersonnel, will assure that quality steel is being used in bridges
raimbursed by USAID's FAR. Thus the project would continue to mrovide
a catalyst for imnroving the institutional capability of GCN, while
maintaining quality control.

Should such a rrocedure :rove unacceptable an alternative methad
would require that all materials be procured by AID/W from 935 countries
under AID/W procedures and mesting specifications worked out between SBD,
SATA and USAID. Such a method might well increase certain costs, result
in fewer bridges, cause long delays and most certainly will insure *hat
ninimun standards are met. Although beneficial in many ways, such a
method of procurement will not necessarily upgrade the GON's canacity to
construct bridges over the long term and will place a2 zreat strain on
USAID in terms of personnel etec.

Therefore, the Project Pnper 1:roposes that the initial phase o7
procurenent be dsne fallowing the first approach recommended above and
that an evaluation of this nethod determine, early on, if revisions are
required. If such revisions are required, USAID will seek an apprapriate
woiver in 935 countries.

4. Project Targets:

One of the objectives of this nroject is to systematize the method
of selecting bridges to be constructed, so as to maximize the socio-
eceononic consideratlions, and to minimize nolitical pressures in setting
construction »wrogram priorities. To this end selection criteria are
now incorporated into the project so as to assure that engineering and
sacios~=economic conditions are fully addressed »rior to establishing
which bridges will be funded under FAR. Therefore the exact targets,
(number of hriilges to be constructed, or total meters of completed
structure), will be established only after the SBD has proposed bridges
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vhich meet the selection criteria, and USAID has given approval to their
seloction. The FAR system will insure that USAID funds ore used only

for those bridges which are of the highest socis-economic priority.
Setting definitive targets in terms >f number of bridges to be constructed
inhinits the Project's ahility to promote the basic objective of estobli-
shings a rational selsction procedure and lmroving the institutional
canacity of the GON.

5. LDD Brilge Construction:

As nart of the overall project 10% of the total project cost is
being set aside to rrocure bridge cable/hardware and Mini-Tool kits to
sup;rort the LDD rrogram of local bridge constructinn. These funds will
be channeled through the SBD, who in turn sun~ly technical sunport to
the 1DD., Here agaln individual bridge costs will be reimbursed under
the FAR system., Cost estinated and designs would be produced by PCVs
working with LDD personnel and agreements will be reached in terms of
technical feaslbility in consultation with SATA and SRD engineers.
USAID will then arprove the estimates for FAR and reimbursement could
be made wron completion and inspection of the completed bridges.

This rhase of the project iz being designed as a first limited
effort to support the LDD. It is expected that aofter a thorosugh
evaluation of the initial performance, additional support may be
considered. Should an evaluation determine that such a procedure of
support for LDD is not feasible the earmarked monles would rever o
SBD for use in financing additional SBD bridges.

The LDD has been assigned responsibility for constructing the rela-
tively short span loczl Trall Bridges throughout Nepal. This program
draws heavily on locally donated support ond varticipation. Designs are
prepared, whereewver.- nossible, to incorporate local construction methods
in order to more fully utilize such local skills and capobilities.

The LID has on their staff 12 PCV's who are active in identifying
appropriate nprojects, and mobilizing local support for them. These PCV's
are able to provide the essential technical skills for the projects,

The selection of aprropriete designs for local bridges are done in
collaboration with SBD and SATA. The PCV's suvervise construction in
conjunction with a district engineer. This nrogram has proved very
effective, and has the potential of becoming a major element of any
subsequent USAID nrogrom of assistence in bridge construction.

A SATA engineer, working in conjunction with an Ex. PCV, 1s now
designinz a manual including a set of standard local bridgze designs. this
mannel will be utilized for short span, local crossings. This procedure
should greatly facilitate the project implementation process, and provide
the opportunity to stock standard bridge elements within country so as to
expedite the conetruction nrocess.
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6. Troil Bridge Maintenance:

3iven the fact that the only maintenance sn bridges is now done an
an emergency tasis, the entire structuring of the maintenance system
needs t: be reorganized from ground zers. There is 2 line item called
Rerair and Maintenance in the SBD budzet of approximately US $ 97,000,
(207, »f the %otal budget), however this is used mainly for building
ralntenance and other non-hridge maintenance nrojects, ond virtually no
routine bridge maintenance is performed. Too often, the first news
received at the SBD of repailr needs is an alert that a structure is in
irminent need of repair inorder to prevent total collapse. This crisis
manasenent style is very exnensive, and diverts SBD construction efforts
to> emerzency work, thus reducing scheduled construction work,

Thus another element of the project 1s to assist in the establlsh-
ment of a system of preventative maintenance, which would include a
comronent of training semi-skilled personnel from within the district
panchayat where a SBD bridge is located. Each trainee would be supnlied
with a tosl kit for maintaining the structure on a routine basis. Each
maintenance man selected will he trained to observe potential bridze
damage signs, and will serve as the trigger »f an early warning system
to the SBD for specialized assistance.

As a first step in setting up such a system, it is proposed that
an individual be selected from each district level agency in charge of
a SBD bridge, for osn-the-job training, He will be seconded to a SBD
brige construction crew, (i.e. a working member of that constructizn
crew) until he hal participated in the construction of one major trail
bridze. Working as a member of the construction crew, he would become
familiar with construction methods, and under the guidance of the
construction superintendent he will be instructed on routine maintenance
orocedures, as well as warning signs indicating the need for a major
rreventative maintenance effort, After training, the individual will be
issued a maintenonce +2ol kit which he will take back to his local areq,
to be used in nerforning yearly bridge maointenance within the loeal
government's jurisdicational area. Previously USAID funded bridges will
be addressed in the first stages >f the training program, however this
training system should be started immediately, and continued indefinitely
to assure the continuation of preventative maintenance on all SBD
brilges., District Panchayats, as a first stage of such a revised
maintenance program will be ask to submit to the SBD an annual inventory
of bridzes in their area including a brief check list noting the bridges'
rresent condition.

Coupled with this a section of the SBD will he established to rproviile
nerisdic site insvectiosn services for each hridgeevery U4 years or at such
frequency as is deenmed apvropriate. This inspection service will evaluate
the effectiveness »f the local maintenance technician, schedule rerizdic
repairs such as redecking, and evaluate the need for foundatisn i'rstection
adjustment, river training devices, or other structurql adjustments
required to »rolong the life of the structure.
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The centralized SBD unit will clso be responsible for responding to
calls for technical assistance trigzered by the local govermmental groups,
and for assisting in crisis construction to prevent collapse of o
structure due to floods or osther unanticipated emargencies.

A11 traininzg for this section of the nroject will be performed under
the direction of SATA. USAID will fund the tosl kits as part of the FAR
cost of the hridge construction on which the technicians are troined.

The salary "ayment for maintenance technicians while in training and
afterward will be worked sut on o case by case basis by the local govern-
nental o~zanizotion and the SBD. Other organizational and financial
details nay have to be faced as the system develops. Als> o trail
improvenent and naolntenance system should be launched as soon as the bridge
maintenance functinn is semi-overations and the first results of the
National Traill Network classification study are available. As in other
element of the rroject, an evaluation has heen scheduled early in the
life of this propssed project clement, im order to allow for essentinl
readjustrent and revision of the reorzanization of the maintenance
rrogran.,

7. National Trall Network Survey and Classificatinn Systen:

The project includes o sub=~activity which will provide o base nmap
of the existing trunk trails and satellite trails which moKe up the
current National Trall System of Nepal.

Such o base map wlll allow for the systematic storinz in o filing
system, by trail number, all information on trail condition, bridge
locations, their condition and any needed trail improvements., It will
also provide o base map for trail bridge planning and o means of
prioritizing construction project throughout the nation.

Without such o base no rational system can be developed for
rlanning construction, orojecting chaonges dietated by other infrastructure
constructisn, or systematically setting prioritles for construction or
inprovenents.

The nmap will be promulgated from recent azerial photograrhy of Nepal.
Currently used trails will be plotted on an existing topographic map
of Nepral The topographic map, drawn to o scale of one inch 45 a mile,
is considered accurate enouzh for trall classificaotion and study nurposes.
The trail system superimposed on the base map, will be interperated to
~roject a trunk system which appears to most rationally serve the hill
area of Nepal. When the map is prepared, it will be checked with the
SBD, SATA ond PC in Kathmandu for local innuts (XKathmandu only). This
verinsd of review will nnt exceed 8 calender weeks., DBased on this review
the National Trail System will be corrected, and the trunk satellite
troil system will be numbered using a flexible transportation system
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mathod allowing for expansion and future adjustment. The nap and
aceoopanying information will be utilized in conjunction with maps of the
exlstiny and planned rail road, air, cnd rapeway infrastructure systen,
in order to5 rrovide useful plaonning lata to zovernmental institutions

and personnel involved 1n Nepal's development efforts,

3. Easineering Geoslozist

The services of an engineering zeoslogist are required to properly
evaluate the geotechnical hazards of any candidate bridge sites. He
could avaluate evidence of potential slides, stability of rock monsses
at anchoraze roints, nossibility of river under cutting of bridge
foundations, channel argresation due to slides above >r below the river
crassing, and choice of exact location based on the diZferences in
foundation hazarids and casts at alternative crossing sites. SATA will
be financing the costs of such a spacialist working with SBD, in order
to develon apprapriate GON urocedures as well as trailn the necessary
SBD rerssnnel to operate in such a canacity. Should SATA be unable to
provide such financial support USAID should he able to assist by
utilizing the IQC method.
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B. ENVIRONMENTAL ANALYSIS

Environmental Jegradation in the hills of Nepal is o severe problem, Nver
population is continuing to increase the intensity of land use well beyonl
ecologically sound limits. Deforestation, svergrazing, and farming on
morginal lanls is resulting in considerable soil ersoion on the steep
mountain slopes. This erosion contributes to lower agricultural yields
which are further lecreasel by the growing necessity of using animnl monure
for fuecl.

In relation to on enrirommental problem of this magnitude, the small
negative environmental impacts which could potentially occur as a result of
this project become insignificant. Of significance, however, is the foct
that this project could ploy an important positive role in facilitating
nation-wile efforts to conserve the environment anl check its wilespread
Jdegralation. Recent national ond international aworeness of environmental
Jegrzlation in Nepol is currently being translated into several large
conservetion projects (such as USAID's Resource Conservation and Utilizotion
Project) whose effectiveness will be unhancel by the availability of better
tronsportation facilities in the Nepalese hills

The principle negative envirommentel impoct identified by Bast Comsultants
Engineers, os being darectly ottributable to the rconstruction of suspension
brilges, is the increased fuelwood and foldler collection which can toke
place across a river in areas which were previously more inaccessible., (See
Annex Impact Ilentification and Evoluation Form (IIEF) D. 3) Conceivcbly this
soull result in some reduction of o riverbank's natural Jefenses (See Annex
IIEF A. 2) os well as some additional land clearing across the river (See
Annex IIEF A 1. c¢), although this latter impect is unlikely given GON
raestrictions on new lanl clearing as well as the insignificant omount of lonl
available for this purpose anywhere in the hills of Nepal,

In foact it ie Joubtful whether this increased use of forest products across
rivers from some bridge sites does anything more than alter the place these
prolucts are collzeteldl. That is, the total amount of deforestation does not
inereose through the construction of a bridge; it merely shifts from the less
convenient near side of the river to the other side. This altered natural
resources use coulld thus serve the beneficial purpose of lessening the
pressure on forestry products in areas where they are more intensively usel
anl thus reduce the rate of enviornmental Jegradation in more endangereld
areas. It is therefore not clear as to whether this altered natural
resources use is, in balancs, more negative or positive., It is clear,
however +that even if there is 2 net inerease in Jdeforestation and a

slight lecrease in the natural defenses of the river, the total amount of
such an increase or decrease is relatively miniscule and is mach more than
offset by the bridge's potential future role in promoting the spread of
conservation activit.es sponsorel by government projects. (See Annex IIEF. I).
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As 13 liscussed in the gections on social a2nd economic aspects of the
project, it is anticipatel thot the construction of brildges in high
priority locations will effect :conomic and <mployment patterns

(Sce Annex IIEF. F. 1) as well as some cultural patterns (See Annex IIEF
F 3). Both of these gets of impacts ore perceived by the government and
most of the people as favorable.

Among the chonges in economic anl <mployment patterns that are anticipatul
are: increased agricultural production through increascl acecess to
agricultural Jdevelopnment inputs, increased rural employment through casier
all-yueor access to arsas where 2mployment is available, and incraased
income through greatur access to markets. Changes in cultural patterns
inclul: those which will stem from greater access to educational focilitics
and molern health facilities (Scee Annex IIZF G.3 a.) as well as grecter
social iateraction with peoples across unforlable rivers from cach other.
While some traditionzl medical healers may perceive some of these changes

as a lilution of cultural traditions, most people perceive them as
beneficial and it is very Joubtful whether brilgzes W1l cause any major
cultural upheaval,

In allition to improving the rural population's heclth by increasing more
peoples' access to health facilities (See Annex IIEF G.3.a), bridge construc-
tion will 2lso have the positive impact of reducing the loss of life.

(See Annex ITEF G.3 b.)  Although statistics are unavailable, frequent
newspaper reports attest to the relatively high loss of life that now

occurs at some sites as the result of Jugsut canoe ferries ovarturning

and inalequate bridges collapsing. The construction of safe bridges will
eliminate this loss in oress served by the brilge.

In summary, this project is not expected to result in any significant
negative environmental impact, while it is expected to provile the means
for a number of positive environmental impacts to take place.
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C. _ECONOMIC ANALYSIS

In 1975 anl 1976 o German consortium, German Consult, under a contract
funlel by the United Nations Development Progremme, made o study which
incluled 2 Jetailel economic/financinl analysis of 42 selected bridge sites
using et Present Value and Interncl Rate of Return criteria for ranking
future brildges according to their feasibility. German Consult's analysis was
basel purcly on economic anl financial costs and benefits. Social and
cultural costs anl benefits were not taken into account except in two
extreme cases of obvious Janger and hariship. The possible benefits of
improvel access "to and from administrative centres and medical and
elucational facilities" (Germon Consult, Vol U4 p. 40) were included in the
analysis only to extent that the time and cost of travel was quantified in
user time szvings. The study made the explicit assumption that, "in general
it is Joubted whether the total unguantified and unguantifiable benefits
from bridge construction woull amount to more than o small porportion of the
direct benefits which have been quantifiel "(German Consult, b.4.4.p.30).
The German Consult stuly assertel thot it is "extremely doubtful shether the
construction of bridges at the sites studied would, in the obsence of other
requirel inputs, have any significant development impact" (German Consult
L.h.b, p. 29 and p 2L4).

This virtual disreruard of the posgible social and developmental benefits
to be derived from brildges led to a 1977-78 study by the East Consulting
Engineers of Kathmaniu. This study of 12 bridges constructed by USAID
over the years shows that, Jepending on the location, o number of
beneficial social and culturecl effects haove and can take place as the
result of bridge construction. Since the two studies employed Jifferent
metholologies anl reachel somewhat iifferent conclusions it is important
to note o convergence of results indicating that the value of benefits is
contingent upon the sites selected and that the application of suitable site
selection criteria to proposed briige sites is indispensible to maximizing
benefits.

The present projzet design builds upon this research by placing emphasis upon
levelopment and refinement of bridge site selection criteria, which incorporate
both social anl economic methodologies. The optimm set of criteria woull
maximize social returns to trail bridge construction. Prelimincry criteria
have been workeld sut by GON, USAID and SATA personnel, drawing upon the

German Consult anl EAST reports and the GON/SATA experience in the fiell.

These criterio will be opplied and refined utilizipg.the FAR system of
reimbursement.

For purposes of quantitative analysis, this institution buillding approach
unfortunately means that the Project Paper calls for the construction of an
indefinite number of bridges at o variety of sites throughout the nation.

An attempt ot this time to precisely define either the number of bridges to
be constructed or their locations, would produce either results that are

so hypothetical that they woull be inoperable or would force the activity to
fit artificial anclytical requirements. Therefore, this section examines;
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J. The economic context of suspension and suspended bridges.
2. How such bridges fit into Nepal's economic planning,
3. The economic benefits to be investigated in the anzlysis

of such bridges, as well as the analysis of individual
bridge situs.

Economic Contaxt

Buecause of large demands and lower costs to bridge up-country rivers,
construction of suspension and suspended bridges under this praject
is envisioned only at sites in the hills and mountains of Nepal. .
The hill economy of Nepal may be characterised as a stegnent agricultural
cconomy of low labor productivity, in which animal and human power
provide nearly all the cnergy inputs. The region is made up of a great
nany relatively isolated, traditional villoge economics, most of which
have been settlad for o long time. Recent growth potterns in humen and
animal populations have led to en increased exploitation of marginal
cegricultural lands and forest resources, and to large scale seasonal
mizration by adult males secking unskilled employment as o supplement
to thelr very low agricultural incomes. The hills of Nepal receive
~rainfall largely in the months of July, August and September, while
rivers start to rise from snowmelt runoff in May. The periad of
meximum river flow (mid Moy to mid - October) coincides with the
period of peak on - farm labor demand, oand thus the low period in
seasonal migration,

The major link between the thousands of villoge economics of Nepal is

some 10,000 kilometers of foot tralils which cross and recross hundreds of
rivers, streocms and gorges. Movement on thaeese trails is of necessity slow.
Transport is limited to a maximum per/picce weight of some 60 kilograms

and to lengths of roughly twelve fuet. However, construction and maintenance
of trails and transport along these trails is well suited to & labor surplus
economy with low per/productica/unit trade. Lack of ronls and raoilroalds
means heavy and bulky products, when demanded, can be transportel by air, at
very high costs, to one of the 35 STOL air-strips or one of the 20 londing
strips locatad in or near the hillsg. After which, they must then either be
broken down and transported by porters on the foot trails or lifted the
final leg of the journey by helicopter. The few roalds in the hills have a
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very limited impecet and then only on areas near the road alignment or at
the roal terminals. Trail networks are rarely improved beyond the basic
requirements of a single pacsage by o laden porter. At rivers, some type
of crossing is always available except at times of high flood (which
rarely exceed 60 days a year). Most trade is in small lots, often for
personal aceount and carried on o part-owner's back., There ore very few
proressional porters and few full time troders.

Economic Planning

There is no set of trail network mops or trail classification schematic
available for Nepal. No comprehensive mapping or inventory of existing
ferry and bridge crossing facilities exists. There are no national,
regioncl, zonal, district or local plans (except for Baglung District)
which imcorporate improved river crossing facilities inio a general

scheme of development. Thore are uncoordinated notions at all levels of-
the GON as to the cpproximate locations where improved crossings should

be investigoted or built. There is no effort to plan entirely new trail
routes (perhaps including river crossings) as part of regionecl or loecal
development programs. The suspension or suspended trail bridges constructed
by the GON are either viewed as local (GON grants through the Locol
Developuent Department) or national {coN turnkey via the Suspension Bridges
Division). Therz are no systematic policies to encourage local inputs

on turnkey projects or to provilde for pericdic maintenance or to encourage/
discourage toll collection.

Systematic identification of possible bridge sites for construction has
been undertaken to date either using notional security.comsiderations or
following what could be termed as the "Bottleneck Hypothesis", This
hypothesis is that, the absence of an nlequate river crossing on a trail
constitutes such o severe bottleneck to transport and movement, that the
efficiency of the untire trail network is substantially lower than it
woull be if a bridge were constructed. Bridge sites then became obvious
torgets of opportunity for comstruction. It must be observed that, even
when the obsence of bridge does constitute o severe bottleneck, without
complementary investment in the associated trail network the bridge investment
usually is not optimized.

The recent investigations carried out by EAST Consulting Engineers ani
German Consult suggest that the time has possed when bridge sites can be
routinely located throughout Nepal as obvious "Bottlenecks". Twv of
twelve constructed bridges that were investigoated by EAST were found to
have only nominal cconomic or social volue. The German Consult report
founl only 18 (of 42) bridges to hiave o positive Net Present Value, in
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on analysis which was heavily biased towards the "Buttlencclk Hypothesis”
approach, utilizing traffic lelay time as the major benefit voriable.

In fact, 16 of the 66 brilge sites ildentifiel in 1975 for possible future
construction, were found to have adequate brilges already in place.

The IBRD has suggested (report 1973a-NEP of 3/16/78 pps. v. and 21)

that program or sector assistance to improve access to and trom the

hills be considered. Trail improvement and suspension bridges are mentioned
in this context. The logical next step is to consider suspension end
suspended bridges as components for improvement of a vital element in
rural infrastructure - tae trail network. When anclyzed this wey, to
optimize investment in trail brildg.s, complementary inmputs in other
components of the trail network woull be required. Exomples are trail
wilening, reduction in extreme truil gradients, irprovements in trail
alignment, construction >f cattle ramps at water's edge to facilitate
herd crossing when the riridge design does not permit such loads, improved
river crossings ot other points on the trail networks (bridge or ferry),
culverts and slide barriers at points where the risk of washout/slile is
extrene, anl maintenance training. Only where a bridge replaces an
inadequate crossing system on an otherwise adequate trail network would
the optimal infrastructure investment consist of the bridge alone. At
the other extreme, constructian of a bridge or a new route without
completion of the through trail network obviously would be irplausible.

The present project design moves beyond ilentification of bridge construc-
tion sites as "Bottlunecks" through the use of site selection criteria

which wincorporate the brilge into the overall rurcl infrastructure of the
target erea. The Project lesign assumes the provision of essential
complementary investments either by other GON programs or by the internationczl
lonor commnity. Brilges are recognized as gencrating marginal incremental
tenefits insofar as they replace or supplement existing river crossing
systems.

Ileally, cach brilge investment should constitute an incremental input

to a regional or local levelopment plan. Given the present absencz of such
regional or local plans, bridge sites will continue to be identified in a
number of ways, chiefly through the political process.

BEccnomic Benefits

As a first step, identified bridge sites shoull be scrceened at the
notional level through a search for obvious "Bottlencck" sites. This
shoull be lone utilizing <ssentially the Germon Consult procedure,

giving substantial weight in the Net Present Value cnd Internal Rate of
Return Analyses to traveler lelay time. However, the German Consult
methodology shoull be modified by: 1) allowing (perhaps maximizing) local
contributions to construction and maintenance and, 2) including an initial
investigation of complementory investment necessary for the trail network.
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The second step in screening possible sites should be coordination with
existing anl certain-to-te-built roads and ropeways. This has been
Jone for o number of sites in the German Consult metbhodology.

At present, the German Consult investigation has ranked 42 bridges for
construction. Thos¢ with a positive Net Present Value should be considered
for FAR reimbursumeni unler this project without futher economic or social
stulies. The possivility of cost reluections through local contributions

to construction anl mointenance and the investigation of complementary
investment en associated trail networks should be conducted for each bridge.
It shoull be noted thut in this German Consult priority ranking are, six
suspendel brilges.

The third step should be o letailed site investigation utilizing the site
selection criteria worked out by the GON in consultotion with USAID and
SATA. Guidelines to be uscd in eveluation of possible economic benefits
are listeld below, They shoull be used by incorporation into the overall
site selection criteria for both bridges ond associated lmprovement in the
troil network of which the bridge is one component, (See below for detailed
outline of socizl benefits, social soundness anulysis anl preliminary
operational site selection criterin scctioms),

1. Reduction in troveler delay times.

2. Reduetion in total trip times (appliel to new routes and to divertel
troffic).

3. Increased Agricultural Productivity.
A . Reduced inventory fluctuation.
B. Relucel risks.,
i. input supply
ii. marketing stability
1ii. losses through spillage,

C. Enhancel localized exploitation of comparative agricultural
zivantage.

i. eoils, 1ii. woter, iii. sun exposure, iv, commmnity forests.
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D. Increased efficicency of animal utilizetion.
i. flaxible grazing patterns.
ii. flexible utilization of droft animels Jduring monsoons.
1ii., reluced incidence of injury.
4. Reluced cost of goods sold.
A. Increased weight and/or volume per unit of tronsport
i. reluced risk crossing rivers.
ii. reduced trail grodients.
iii. inerecsed trail width,
iv. use of nuw tronsport methods. (horses, mules etc.)
B. Reduceld risk.
i. year round access.
ii. increased marked availability.
o climinotion of trzoil blockages.
L. increasel contact of persons in market.
iii. probability of decreasing waste.
a. on-*the trail.
b. in storage.
C. Reducel fluctuation of inventory.
1. decreased wet season storage.

ii. increased morket information.A
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Development of Service Centers.
A. Traffic generation.
B. Reduced market imperfections.
i. increased competition.
ii, increasel market information.
C. Reduced risks.
i. comlementary product availability.
ii, complementary service availebility
Relduced price instability.
Increased health.
A wet season access to health faeilities.
B, crop diversification.
C. increas#d availability of food.
Enhenced "Nation builling".
A. reduceld village isolation.
i, broaleped marriage patterns,
ii. broalened religious exposure.
iii. broadened linguistic exposure.
B. Increased purticipation in Panchayat and district cctivities.
C. Increased GON presence in infrastructure development,
D. Increased local politicol activity.
i, 1911 collection,
ii, Jlisposition of toll revenue.

iii. commnity construction and mointenance.
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D. SOCIAL SOUNDNESS ANALYSIS

Generally, an analysis of 2 project's social goundness is concernd:l with
answering three relatel questions: 2) social feasibility (is it acceptable),
b) listribution of benefits (who benefits), anl c¢) spreal effect (will any
benefits accrue to people outside of the immediate project area?). In the
case of the Troils Suspension Bridges project, the question of social
feasibility is <asily resolveld. Bridges of various kinds and varying
Jdegrees of technological sophistication have been constructed by loeal.
hill people throughout the history of Nepel whenever they heve had the
resources and requisite technological skills. The Nepelese hill zeonomy
has alwoys Jepenlcel on o high legree of mobility for tralde anl secsonal
employment, and the present intermixture of ethnic groups and network of
parriage patterns throughout the country testifies to a history of high
social mobility. There is no question that the rural population of the
Nepalese hills wants and will accept assistance in building brilges.
Concurnel government offices are piled high with petitions and requests for
assistance in building brildges and clmost every where, where it is within
their means, the local people are constructing smnll brildges in their own
ereas-even thouzh nony of these tust be reconstructel each year following
the monsoon torrents.

An important allitional indicator of the social feasihility of suspension
brilge projects is found in the high degree of local participation which

is easily generated. Brilges constructed by the Local Development Department
(often with th. assistance of Peace Corps Volunteers) usually have all of
the non-skilled labor, including. the transportation of materials fronm
railheals or airports, Jdonatel by the local village panchayats as voluntary
labor. As locumentedl by the EAST Consulting Engineer's study of Baglung
bridges, the degree of local perticipation in the construction of local -
type bridges that is possible when there is strong locel leadership, is
phenomenal. In fact, the Baglung exoample of local participation is so
successful that the government is presently seeking ways for extending

this kind of activity into other spheres of developnent, and it is planned
that the Suspension Bridge Department alsc Jevota some of its budget to
constructing local "participatory bridges”.

Social Impect

There are three groups of people who will be directly affectel hy the
construction of brilges. First, all of the laborurs (both skilled and
unskilled) who will be employed for the transpurtation and construction of
bridge components will benefit -lirectly be receiving employment on the :
project. Since, except for o few highly skilled technicians and englneers,
these will comnsist cntirely of local farmers, farm laborers, and low caste
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urtisens, this benefit will be of direct value to the local people,
clbeit on o one time basis. Given the severe problem of under -
employment of the rural population of Nepal, this "Public-Works"
aspect of the project should not be under-rated,

Sucond, the East report domonstrotes that bridges henefit women living
in their vicinity. It is well known (although exact Jata awaits the
results of the USAID financel status of Women Project) that women are
the primary collector's of fuel and fodder resources, By shortening

the time reguired for this laborious year-long chore, women who are able
to collect fodder and fuelwood from across o river have more time to
devote to other activities such as cottage industries, childecare, food
preperotion, and socializing., In addition, bridges allow women to marry
closer t2 home across rivers and to attend more market and religious
fairs. This in turn means more opportunities to visit their parental home
(which serves as o refuge from the hard work and low status ussociated
with their husband's home) anl be further integrated into public life.

Finally, there is one group of people thot will be negatively offected by
the project. These are the families of traditional ferrymen (often

members of the special "rivermen" coste known as Majhis) who will be put
out of work by the completion of the bridge.: The East report shows thnot
while in some caoses, these people are able to make the adjustment to new
forms of employment, in others, the furry men were forced to migrate. The
East report hes suggestel thot special programs (such as cottage industry
training) be devised to assist these people. This is o laudable recommendo-
tion, which, while beyond the scope and capacity of the present project,
shoull be seriously oddressed during the project period so that o long term
approach can be devised,

Since, in contraost to most of the main ethnic groups in Nepal, there is
practically nothing known about these people except that they spezk

o longuage belonging to the Tibeto-Burman family and that they make

their liwing through fishing and ferrying throughout most of the rivers of
Nepal, it is proposed that an extremly modest research study be funded
through the project. The primory purpose of this anthropological study
woull be to identify appropriate forms of alternate income generating
strotegies for these ferrymen so that oppropricte training end credit
facilities caon be provilded to the families displaced by the bridge
construction. The recommenlations guenerated from this study would be
turned over to the GON for use in their future suspension bridge building
operations. It is envisioned that the study coulld cither be conducted
unler o letter of agrecment with an appropriaste researcher in Tribdhuvan
University (such as graluate students or staff at the Research Centre for
Nepal and Asian Studies) or by loczl contract.
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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 the
cirtical variable (economic benefits have been discussed above, sce
Economic Analysis).

Social Benofits in which Bridge can be Critical Vﬁriable:

--Increaged access to employmen. possibilities.

=~Time and labor saved by women in fuel and fodder collection.
--Stimulus for cottoge industry development.

~-Increased access to cducational facilities.,

--Increesed ccceess to health faciliti:s,

-=Ducreesy in accidental loss of life,

~-Increase in social and religlous interaction.

Benefits in Which Bridge CanlBe An Importanv, But Not Necessarily Criticel
Veriohlea:

--Adoption of new agricultural procticus.
--Spread of development institutions.

~=-Improved government services, including mor. mobility of government
officials and extension agents.

-=-Stimulus for development of additional cmployment opportunities.
--Increased use of improv:d livestock brueds.

The construction of needed bridges also tends to produce a crucial, if
difficult to measure, attitudinal benefit which is one of the keys to
development in Nepal. By serving os concrete evidence of government
concern and willingness to assist the people, the construction of high
priority bridges helps to bring about a postive attitude to development
and modern inputs in a country where meny of the people have yet to be
convinced of the government's ability to help them. Since there is a
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long-stanling Nepalese tralition of local pereons sponsoring the construction
of brilges to gain relisgious merit, it is anticipated that this project will
be particularly effective in this regorl. As notel in East's report,

"Becouse there is no material exploitation perceived, modern bridge duillding
is in consonance with the religious values whercby sponsore derive spiritucl

marit",

The benefits 1listued above can be said to epply equally to all of the rural
population served by o particular bridge. Since the vast majority of
these people are small agriculturalists with land hollings of less than an
acre per family, the majority of the people benefited according to anyone's
lefinition,are¢ verr mu:h -the rural poor.

In summory the suspension bridge project is socinlly feasible and contains
the potentinl for generating o number of social benefits for women and
poor hill farmers. The mognitule of the benefits lepends on location znd
complementory investments,
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E. PRELIMINARY OPERATIONAL SITE SELECTION CRITERIA

AID's concern with the issue of gite selection criteria in order to

insure that a given brilge is socilally and economically justified had

lel to this projuct's use of a FAR system in which only bridges which meet
AID's selection criteria will be reimbursed. While the exact criteria have
yet to be refinel, weighted, and tested, it is anticipated thet they

will include the following:

1. Estimcted amount of fraffic by destination and user time savings in
relation to estimatel bridge construction cost (with cost of
transportation of materials liscountel for remote locations).

2. River classification (i.e. perennially unfordable, wet season
unfordable, etc.).

3. Availibility of alternate crossing facilities.

4, Trail classification (i.e. mnin regional trnil, local trail, etec.).
5. Location (very remote area, remote area, etc.).

6. Degree of local interest.

7. Accuss to social anl service institutions (health and education).

8. Potential for increasing marketing and trade and stabilizing prices.
9 Potential for increased local mebility for firewood collection, more

efficient agricultural proluction, marriage, and social and political
interaction.

10. Potential for increasing spread of government institutions.

11. Potential for increasing agricultural productivity through expanded
extension services and agricultural input availability.

12. Special conditions (i.e. presently no trail because of lack of bridge,
but strong reason to believe that a bridge would be highly beneficial
by creating a new trade and transportation route)

The Jdevelopment and incorporetion of these criteria in the Suspension Brildge
Division site survey will not only insure that the bridge constructeld

through USAID financing will be beneficial to the people, but it will also
assist the GON. in-the process of allocating its own resources in the future
so that they will be of maximum benefit to the Nepalsse hill farmers.

The letailed site survey methodology should not be finalized until
considerable experience in application has been gainad. For example, several
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relationships apparent in German Consult table 4.2.1 (volume 4, page k)
should be investigated in the continuing effort to refine the criteria of
vach potential bridge's role in the area economy. Bridges tend to be either
local or non-local, either to carry significant numbers of animals or
virtually no cnimnls, and 1o carry far greater daily overege loeds of
people and animals in the dry season than in the wet weason. It may

be that the most difficult relotionship will hinge on the finding that
traffic will resist diversion of even a few hundred meters to o bridge
crossing in the dry season. Trails often cross rivers in the dry season

at points where the river bed is broad and the water shallow., Such

sites are least attractive for bridging both because of cost considerations
and because enginecring problems increase rapidly as bridge spans exceed
L00 meters. It may be that it is more efficient to construct truss or
other rigid bridges directly on the trail at such locotions rather than
build 2 suspension or suspenled bridge at a reasonable engineering site
more tkan 500 meters from the trail alignment.
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P. FINANCIAL ANALYSIS AND PLAN

c) Introduction

The Trail Suspension Briige project is essentizlly a non-revenue producing
project with benefits to bridge users being both soeial and cultural.
Howaever, it is expected that bridge uszsrs will realize economic benefits
in the form of transportetion time and cost savings, and better access

to agricultural inputs such a3 seeds and fertilizer.

The Mission has decided, in collaboration with the GON Ministry of
Finance and SBD to uge the Fixed Amount Reimbursement (FAR) methol of
financing for the bridge construction element of the project. This
decision is based upon the fact that the achievement of the
institutionally oriented purpose of the Project is best served by

such FAR finoncing. The Mission has not attempted to use FAR in Nepal
previously, but conditions of this project seem ideal for a first
attempt. The plenned operation of this method is explained in greater
Jletail under the Fianancizal Plan Section.

b) Project Estimatedl Costs

The estimated total cost of the project is 4.3 million Jollars of which

the USAID gront will cover not more than 3.0 million dollaors. Toble No. 1
is a costing o. project inputs and outputs, and Table No. 2 shows eastimated
expenditure levels by fiscal year. Since a Project or Grant Agreement will
probebly not be executed between USAID and the GON until late FY 1978,

no <xpenditures are expected until FY 1979 when contractors begin their

- services, and the first series of Project Bridges are completed ond
reimbursement is male under FAR by the Mission to the GON.

Th: German Consult report contained Jdetoiled costing of the 23 bridges it
consideraed cconomically faasible to construct. However, since the bridzes
to be built under this project have not yet been determinad, it is quite
likely thot the overall costs shown in the German Consult report will not
be applicable. Until Project Bridges are identifiel it is of little
value to calculate estimated costs per bridge, ete. A cursory review of
brilges constructed during the past two years shows costs have ranged
from about $10L per meter of span o $1,185 per meter with an average of
$605 per meter. Future costs can be expected to be higher. These
fluctuations in costs of bridye construction are due to the fact that

the location of the bridge site letermines the transportation costs of
parts etc. Therefore a bridge locateld in an extremely remote area will
have higher costs than one which is closer to a source of moterials, i.e.
2 roal or airport.
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Table No. 1
Costing of Project OUtputs/Inputs Trail Suspension Bridge Prnject
(us ¢ 000)
Project Inputs No, 1 No. 2 § No. 3 §{ No. &4 § No. 5 | No. ©
]

A. AID

1. Reimbursement unler FAR ) ' 1
nethold of bridge construcstion
costs 2,665+

2. Contractual services for ] | |
trail classificetion study 250

3. Stuly of trelesmen displaceld |
as result of bridge construc- } '
tion 10 }

! !

L. In-lepth project evanluation. : ' ] }
o. ILocal contract 33
b. U. S. consultant 42

B. GON ;

1. Administrative and budget ' 200 | 9 i
support for survey teoms.

2. Alministrative and budget ] ' } ) i
support for bridge | ) |
maintanance 350 1

C. SATA ] &

i ) § ]

1 Additional contribution of ] § )
materinls to bridge ) b |
construction 499 §

i

D. US Peace Corps ) g

3

1. Technical Assistance to LDD { 3

in bridge construction and ' §
mointenance training 255 § __ - — 15 —
TOTALS 12,110 | 250 10 20 §36 Z

* This amount represents the reridual USAID contribution remaining for bridge
construction after deducting the more readily estimated costs for contractual
services and evaluation costs.
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Table No. 2
Projaction of Expenditures by Fisezl Year
Trail Suspension Bridge Project

(Us_$ 000)
Fiscal Year AID HMG/N SATA_ | Peece Corps
FY 1978 -0- -0- -0- % -0-
FY 1979 755 135 k99 g S0
FY 1980 1.kso 295 X % %0 .
FY 1961 755 § 120 _X 3 %0
TOTAL §3,ooo 9 550 99 % 270
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¢) Analvsis of Suspension Bridge Division Budgets

Table NO, 3 presents SBD's bulgets for its budget years ending in
1975 through 1978, anl the proposel bulget for the year ending in
1979. Actual expenlitures are shown for years 1975 through 1977,
and for the first six months of 1978.

The overall SBD bulget shows ¢ slight Jdecline in allocations from

1975 through 1578, although actual budget expenditures have increasel
over the soame period. The budget line item for other Construction anl
Maintencnce # 12 is of poarticular interest to the project as it represents
the amount budieteld for brildge construction during the fiscal year,
Despite the decreasing amounts budgetald for construction during the past
three Yyears, actaal expenditures have been increasing. Expenditurcs
Juring the first six months of 1978 are n-=nrly 90% of the amount budgeteld.
Through bulget supplements it appears actunl expenditures will exceed the
apount buldgeted and will be higher than 1977 budget expenditures.

The amount proposel for 1979 construction is nearly Jdouble the 1978 budget.
At the present time, a definite possibility exists for a FY 1979 budzet
for SBD which is substanticlly higher than the proposed figures. It is
almost certain the 1979 budget will be significantly larger than 1978.

The 1979 proposed bulget includes a nearly 32% incrense for repairs and
mrintenance. This is a noteworthy increase cs maintenance has not been
given sufficient importance in the past. Bridge maintenance is covered
in more Jetoil in the Technicel Analysis section of the Project Paper, but
it can be said here that additional budgetary support will be necessary in
the future.

The SBD was established in 1964 and has developed into a reasonably well
operating anl managel entity. The increased cctivity resulting from this
project shoull not present o burden that cannot be haniled by the present
SBD orgeonization. This will be especially true using the FAR method which
requires minimal financial reporting by the lmplementing agency, SBD, to

the Mission. USAID funds will only be released to the SBD upon satisfactory
completion of zach Project Bridge. This means the SBD will be required to
initiate ecertdin amount of financial standardization in the construction
program, incluling the budgeting and allocation of sufficient funds, in
order to receive reimbursement from AID in a.timely manner.
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Table ilo, 3 - SBD Budgets and Expenditures for FY's 1975 Lo 1978 and Froponed FY 197} Budpet (3 oy ).
&SUSPLNSION BRIDGE BUDGETS

FY 1975 FY 1976 FY 1977 FY 1978 Fi_ 1979
Pudgel | Expenditure] Budget.| Expenditure Budget| kxpenditure Budr_cq Fxpendi tured Budriot {Expenditure
Salary 25,000 31,990 40,200 40,100 40,200 28,400 444200
Allowances 2,800 2,000 3,200 3,°20 __3,200 1,100 4,000
T. A. & D,A _32,100 29,200 _36,100 36,500 36,100 36,400 44,200
Services 2:8m 5,000 4,000 4,000 4,000 2.6(!3 . 4,800
Rent 1,000 200 800 700 800 100 4,000
Repair & Maintenance 2,400 3,100 85,500 81,400 73,500 42,600 96,800
Expendable Goods 2,400 3,000 2,000 2,800 2,400 2,400 2,400
Books-& News Papers 200 100 200 200 200 100 200
Fuel for Vehicles 2,000 2,800 1,600 2+400 2,400 2,000 6,400
Fuel for Other Purpose _400 100 200 200 200 - 200
Other Expendable Goods 00 200 400 400 (1]0] - 400
Contingency 140,400 175,900 400 900 300 3,800 800 600 800
Furni ture 2,000 2,000 800 800 800 800 00
Transport_Devices 8,000 8,000 400
Tools & Machino.y 12,000 12,000 12,000 72,000 12,000 _3,9¢0 2(:, 100
. Building Construction 2,40C 4,600 2,400 1,600
£ Maintcnance
Other GConstruction and [1,221,8C0 626,7CC [1,218,9CC 831,400 851,4(C 922,600 842,20 1 753,9(C 1,647,47C
Maintonance 1/
- TOTAL 1,362,2(0 802,6CC (1,304,800 | 923,9(C 1,C49,3C0 1,128,500 1,021,640 | 876,5¢C 1,877,1°C

Noto: Tho budget for overhoad cost was included in tho overall budgot
of Dopt. of Roads. :

Bcparate Budget for
Survey and Invostiga-
tion - $36,254
Expendi turo.

# Expenditure ad of Decc. 15, 1977.

Swiss contribution 2/ Swiss contribution is

i1s $ 281,124. $642,57C as per informa-
tion availablc from SBD
tho total budget for this
yoar is cxpected to be
increascd substantially.

Noto: Balenco of $ 401,6(6 of Swiss
contribution will be used in
F1 80,
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1) Host Country Contribution

Nepal is one of the world's poorest Relatively Least Developed
Countries (RLDC) as Jetermined by the United Notions. Despite the
severe limitations imposed by a lack of natural resources, and a
shortage of troinel monagers and techniciang, the GON hos made
considerable progruss in its efforts to mobilize resources to
develop the nction. The national budget has significantly grown
in recent years and particular attention has been focused on the
national bridge construction prosram.

a2 total GON contribution to the Project has been calculated as
cpproximately $550,000, or 12.7% of the total life-of-prnject costs.
Thus the GON will not meet the 25% requirement of FAA, section 110
(a), and o waiver is herewith requested. Provisions for such waivers
are cited in szction 307 of the International Develospment and Food
Assistance Act of 1975 permitting a waiver of the 25% cost-shaoring
requirenent for either of the following reasons: (a) a waiver can be
granted for a project or activity, only on a case-by-case basis (i.e.,
no blanket country waivers), and (b) a waiver can be granted on the
basis that the determination of the country's eligibility must be based
on the UNCTAD list of "relatively least developed countries".

. The project qualifies for such a waiver under both of the conditions
citel chove. The noture of the project provide a strong argument for
such o waiver, in that the purpose of the project is oriented towards
enhcneing the present capacities and copabilities of an exdsting and
functioning GON agency. USAID is convinced that the propose level of
host country contribution is alagquate, given the foct that the annual
SBD budget will continue to graldually increese. Rather than reguesting
an artificially high level of budget allocation during the life-of-
the-project, which will not be maintained once the project is
completed, USAID is requesting o 10% waiver of the requirement
inorder to cllow the GON to continue its progrom of gradually increasing
the SBD's annual budget in line with the Division's demonstratel
ebsorbsion capacity anl management copabilities.

In allition Nepal has becen classified by UNCTAD 2o 2 RLDC and gqualifies
for a waiver on these grounds. The 12.7% present level of contribution
to project costs is o substantial investment of axtremely scares
resources and to require a higher level of contribution would
undoubteblly place great strain on the overall levelopment program

of the CON,
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The waiver request has besn thoroughly -liscussed within USAID as well as
with the various concerned GON agencies and in view of the strong
arcuments for such a waiver and the project's ability to meet statuatory
requirenments, the Project Paper firmly supports the necessity and
lesirability of cronting o 10% waiver of the host country contribution
requirenents of the FAA. The GON will - then be in a position to meet
the 15% host country contribution by a gradusl increase in the present
level of the SBD budget.
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e) Financial Plan
1. Fixed Amount Reimbursement

The major financial element of this project, 2.665 million dollars, is
carmarked for comnstruction of suspension bridges. Each bridge construc-
tion must ;o through a number of stepr: site selection, procurcment of

raw materials and fabrication of bridge parts or allocation of materials
and pre-fobricatel parts from stored stocks, tronsportation of parts to
site, anl construction. Since all bridges individually mmust go through
these steps, each bridge can be considered o discrete subproject. This
sets up on ideal situction for using the Fixed Amount Reimbursement

nethod of financing the costs of bridges. The Swiss Association for
Technical Assistance (SATA) contributed a substantial supply of construction
materials in 1977 for suspension brilzes congtruction. Much of this
inventory will still be on hend when this project starts up, ond will be
aveilable for project bridges. The materials on hand, plus the fact that
SBD's 1978/1979 budget will be finalized by July 1978, will moke it
possible to begin project implementation without an cdvonce of funds

from AID. Results of the first project evaluation will show the Mission
whether or not the FAR method is working as effectively as plonned. If
not, some modifications will have to be mnde, such as lirect commoldity
procurement by AID/W or alvances of funds to SBD. (See Technical Anclysis
Section of Project Paper) Bridges 1o be constructed under the project have
not yet been identified. SBD, based on site surveys, will select bridges to
be constructed, and the Mission will review each to letermine whether or
not it meets agreed upon selection criteria. If it loes, that bridge will
be inclulded as a project bridge. Once the total.estimatel cost of the
bridge is established the Mission will agree to reimburse SBD under the
FAR method for o percentagz of the estimated cost. The reimbursement
percentage will be Jetermineld from periodic reviews of SBD's budgets and
budget performance in order to ensure a minimum 15 percent GON contribu-
tion is maintained., SBD will proceed to construct the project bridge using
its .own funls and materials., Upon completion of o project bridge, AID will
inspect the bridge jointly with SBD, and if found acceptable, will proceed
‘o reimburse SBD for the predetermined amount. The SBD, through GON's
budgetoary processes, will then have these funds available to continue its
bridge construction program. As an exomple of how FAR would work in this
rroject, we can use two bridges inecluded in the German Consult report os
high priority brilges. These are Bridgs No. 19, on the Sun Kosi, with o
span of 162 meters, and Brilge No. 6, on the Hongu Khola, with a 33 meter
.span, If SBED .lecides to build these bridges, and if the Mission determines
they meet the site selection criteria, they will be included as project
bridges. SBD woull then obtain bids for fabriecation of bridge components,
transportation of the components to the construction site, and for the
construction itself. After evaluction of the bils, contracts woull be
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awarlel. Materials woull then be leliverel to the fabricator from
SBD's stock, Bosel on the cost of moterials deliverel to the
fabricator plus the values of contracts awardel, an estimatel cost of
each bridee could be determined. The Mission would then have to
letermine what percentage of estimated total cost woull be reimbursed
unler FAR in orler to insure GON's overall contribution to the project
is 15%. The GON's contribution to project costs will include budget
expenlitures for project support costs, i.e. alministrative cxpenses,
naintenance, survey teoms ete. The GON's contribution of 15% of total
project costs will be a compilation of the contributions calculatad
for <¢ach inliviluel brildge. As a result of keeping o 'running account
of the contributions made by the GON to each brilge construction, the
FAR reimbursement by USAID will be able to fluctuate inorder to insure
that the overall total contribution by the GON reaches the 15% level
requirel by the project. In the case of the above two brilges German
Consult's estimated comts, projected tc FY 1980 prices are:

Cost Commonent Bridge No. 19 Bridge No. 6 )

(Equivalent US 3000 at Rs. 12.45 to US & 1.C0) |
Materials 8L.I 73

)

Fabrication 25.5 1.3 }
a. Truck 3.1 1.5

J

b. Porters 19.3 11.3 §
Construction d .3 6.8
.6 28.2

32
|TOTAL 166 ]
] {
Basel on its review of SBD's bulgets anl expenditure level, the Mission
nmicht daecile to reimbursae 95 percant of the total estimated cost of
cach. Since Brilge No. 6's span is fairly short it could probably be
completed in one constructinon season. If the USAID ond SBD inspection
founl it acceptable, reimbursement of the equivalent of US § 26.8
thousanl (95%cf $28.2) coull be male immediately. DBridge No. 19 has
2 longer span ond woull probebly not be completed during a single
construction season. Reimbursement of the equivalent US $158.3
thousand (95% of$ 166.6) would be male only ofter completion and passing
the final inspection.

All other project bridge costs woull be reimbursed in the same manncer.

If the Mission reviews of SBD budgets indicate administrative and other
project relateld expenditures are sufficient to moke the 15% contribution,
the vntire estimated bridge costs could be reimbursel to the GON. at the
time the final project bridge is ildentified o final review will be nmele
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of S8D's life of project bulget execution in order to letermine the
cppropriate reimbursement percentase to use to ensure a GON 15%
contribution to the total project cost.

2. Other Cost Elcments

Table No. L presents o summary of estimnted project costs and the
source of funling. Total cost of the project is estimoted to be about
L.25 million dollars. The estimated 1.2 million Jollar USAID contribu-
tion for the foreisn exchange slement of bridge construction is based
on German Consult's estimate that on :average of U45% of bril:¢ costs are
for irported commodities. The remaining 1.465 million Jollars is for
local currency costs of fabrication of bridge parts, transportation of
parts to the bridze sites, and construction contracts., The Mission
plans to contract a U.S firm to make the Treil-Classification Study,
oand Nepolese firms or institution to do the Displaced Tralesmen study
as well as to ossist in the in-depth project evaluation. SATA plons

to cuntinue its technical assistance program with the L3D and LDD,
however, we do not have available the doller value of these scrvices.,
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Table No. 4
Surmary Cost Estimates and Financial Plan
Trail Suspension Brildge

(Us $ 000)

(Source of Funlingz)
AID HMG/Neapl SATA Peace Corps
K X KX IC X Total

Use
1. Bridge Constructiosn 1200 1465 L99 255 3419
2. Trail Classification

Stuly 250 250
3. Displaced Tradesmen

Stuly 10 10
4. Survey Tean

a. Admin. Support 200 200

b. Technical Assistan

Assistance X

5. Brilze Mointenance

Capacity

a. Almin. Support 350 350

b. Tech. Assistancus X 15 : 15

¢. Training X |
6. Project Zvaluation L2 33 - . 75

TOTALS 1492 | 1508 L— 550 { 499 270 4319
Footnotaes:

The figures above have already token posiible inflation into acecount. Inflation
rotaes used ore:

1. Matericls 15% annunlly L. Construction 10% annually

2. Fabrication 2.5% ,,

3. Transport (Based on German Consult cost
a. Truck 15% ys projzctions).

b. Porters 10% ,,
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PART IV. IMPLEMENTATION PLANNING

A. ADMINISTRATIVE FEASIBILITY

In order to fullv assess the administrative feasihility of successfully
achievins the institutional building purpose envision by this project,
it is essential to first clearly understand the planning and operational
methodolozy presently being utllized and that nroposed for the future,
by the tarzet GON institutions. Only upon completion of such an
analysis, will the process of prorssing and planning innovations aimed
at improving the existing institutions, become a realistic and worth-
while excercise. Then during the implementation stage of the project,
the vital functions of adaptation and amnlgaomation of pragmatic realities
and theoretical concepts can ultimtely result in the successful
achievement of the institutionally oriented purpose of the project.

As a result of utilizing the FAR system, the administrative demands
which the project will make on USAID/Nepal and AID/W are minimnl. The
vresent USAID staff should be able to provide essential monitorinz and
inspection personnel throuszhout the 1life of the project. AID/W will
be required to provide minimal assistance to the project by contracting
with an appropriate individual or firm for the Trail Classifiecation
Study. In the Initial and Final Project Evaluation AID/W will be
expected to provide necessary TDY personnel. All other technical and
administrative requirements will be filled by the SBD/LDD staff and/or
the SATA/PC technicians.

At wresent the varisus elements of the GON nation-wide program of
bridze construction fall under the jurisdiction of two Ministries,

The nmajor component of the program is the direct responsibility of the
Suspension Bridge Division of the Department of Roads which is in the
Ministry of Works and Traonsport. The GON is evaluating a plan of
decentralization which would require SBD to divide its resources between
the four development resions of the nation. Such o reorganizatiosn may
well loosen the central controsl and monitoring function of SBD while

at the sanme time inhibiting the division's ability to produce the
require number of bhridges each year, due to o lack of andequate
personnel and ressurces. AS it naw is constituted the SBD has the
responsihility to construct Trall Suspension Bridzes nccording to the
targets cstahlished by the planning documents of the GON and the various
district ponchayats of the four development regions. SBD nust give
technical advice and material support to the other governmental units
involved in the nation-wide construction program. The SDD presently has
a technical and adrministrative staff of more than 130 persons and a
proposed annual budzet for FY 1979 of 2 million dollars. At this
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writinzg, there are 4iscussions under way within the Planningz Cormission
and the Ministry of Finance which will in all probability result in a
suhstantial increase in the annual »udget of the SID.

Such a mssible increase is seen h»y USAID as a very positive indication
of the CON's willineness to recozgnize im concrete financial forms the
vital role STD onid susprension bridze construction nlay in the sverall
development >f the nation.

The annual construction tarsets >f between 20 and 30 hridzes for the
9BD are vresently establish by the Planning Commission, as a result of
the ‘lemands senerated throughout the nation by local and district
panchayats. The nresent procedures call for only a limited engineering
survey »f the construction site, once natisnal bridge locations have
been set by the Planninz Cormission. Once this initial survey is
ccrapleted by SAD engineers and surveyors, bridge desimns and cost
estimates are compiled by the design section of the SDD., The division
then approves these technical elements' and earmarks funds for the
necessary raw naterials from stocks previsusly stored as a result of
standardized procurement, the fabrication of the needed standardized
bridze components, the transportation to the selected site and the
actual construction of the bridges.

Due to efforts of SATA technicians working with SBD personnel the
division has been able to incorporate a certain amount of standardi-
zation of “ridge desiszn and bridze components into the program. Such
standardizatisn has minimized the hureaucratic delays involved in these
crucial steps and has enable SBD to store a working quantity of raw
materials md fabricated components in government warehsouses. Thus
once the site selection, survey and allscation of funds is accomplished
the SBD can move ahead relatively quiekly in its program of bridge
construction. SBD osperates a continuous progran of procurement through
their normal channels so as to insure that the program can continue.
At present a portion »f the funds utilized for this advanced pracurerment
is provided to SBD by SATA under a 1977, 3 Million Swiss Franc Irant

in aid.

The transportation of components and the constructisn of bridges are
accomplished by standard GON contracting procedures and S3D supervisory
engineers etc, are assigned to each site in order to insure the nroper
technical and fiscal monagement of each bridse sub-project. Once
completed, each bhridme is subjected to a final inspection and a report
is submitted to the division varifyinzg completisn of the construction.

In addition, the division has in the past cooperated cliosely with the
Local Development Department of the Ministry of Home and Panchayat to
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technically and materially surport the LDD bridze construction program,
The LDD, utilizinz the assistance of PCVs and LDD overseers provides

the essential site selection and survey information for a proposed

brid~we. Funds for the construction are then channelled from LDD throuzh
the District Panchayat to the Local Panchayats. Supervision and coordina-
tion by PCVs ani district engineers are provided and the construction
progran ttilizing local participation is initiated and completed, Should
an initial survey of the site result in the need for a derzree of technical
inputs or material support beyond the capabilities of LDD and the local
panchoyat, SoD is contacted. S3D will then determine if the subject bridge
falls within its own prozram of comstruction and therefore the ahove
procedures will epply, or if only limited technical and naterial support
from SOD will be reguired. In this manner the GON has been able to
gdninister ond coordinate the multi-departmental, ration-wide zovernment
program of bridse constructinsn and has zradually increased overall
construction capahility. :

As o result of the overwhelming nationnl demand for bridge construction,
the S3D has not as yet been in a position to devote sufficient time or
rersonnel to the development of a comprehensive divisional nprozram of
najor naintenance for bridzes or trails. The systen as it now exist is to
a certain extent ad hoc. Minor maintenance ‘to o limited extent is now
carried on by the local or district panchayat. Reports concerning major
naintenance requirements especially when a bridze is in danger of collaps=-
ing, are submitted %o SBD by a number of sources. These include; SBD
survey teanms ané engineers returning fronm field trips, district level
enzineers and panchayats, local panchayats or concerned individuals, IDD,
Peace Corps Volunteers, and SATA technicians. Such reports are evaluated
in S3D and then decisions are made as to priorities. Funds are then
utilized by SID fronm the line item earmarked in the budget for such
maintenance, The required technicians are then assigned to the sites
requiring maintenance and the necessary work is completed. Such an ad hoc
nrogran of maintenance will at times necessitate that SBD divert essential
nersonnel from osnzoing nrojects thereby causing unforeseen delays in the
overall prozraon. :

In the bridse construction by LDD/PC the vast majority of the essentinl
maintenance can be accomplished by local or distrlict peosple. Should a
specific bridge require o degree of maintenance beyond the capacity of
local ressurces, 2 report is suhmitted to SED. A prioritization is then
nade in terms of the overall mationzl requirements and the availability
of resources, and if feasible the necessary funds and personnel are
alloacated to the specific hridzes and maintenance is aceomplished.

In order to initiate the continuing process of upzrading the GON's
institutional capghility, the GON/USAID Trail Suspension Bridze Project
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is recomrending certain innovations in the existing osperational nroce-
dures of hoth SBD and LDD. These concepts and innovations are hased
upon extensive digcussisn with the concerned GON agencies, with the
international lonors amencies presently involved in the overall jrozran,
and on the very thorsush analysis and repsrt written for USAID by EAST
Consulting Encineers of Kathnandu,

Fron these discussions and reports USAID concluded that the weakest link
in the existing administrative chain of events leading to the completion
of a specific hridre is found in the initial site selection process. The
existing system allows for only a minimal SBD/LDD input to the ultinate
nrisritization and selectisn of hridoes to he constructed in any specific
year. USAID's nraject, based upon the recormendation of the EAST Renort,
envisions the establishment of a Coordinating Committee in the Ministry
of Works and Transport comprised of representatives >f the SBD and LDD to
ascertain the hridges that each > these asencies will undertake. Once
such 2 determination is made, the Coordinating Committee will subnit its
annual request for resources to the Planning Cormissisn and the Finance
Ministry in the form of the proposed amnual hudget.

The pProject envisions the establishment >f a stagzed selection nrocedure
“y the Coordinating Committee. In the first staze a prisritized listing
of the hridres requested by each District is to be submitted to the
Coordinating Cormittee. Each request is to he accompanied by certain
“ase-line ‘lata concerning the proposed site and surrounding area (see
Annex: EAST Consultinsg Engyineers.Report). Such a methodslogy insures
that the projects will involve the tarmet populations in the crucial
initial 1:hase of the proiran. BRased sn this data and the national and
reqional requirements for bridzes, the Coordinating Cormittee will then
request fron the Planninz Commission and the Finance Ministry the
hudzetary funds for the prosram »f each of the .zovernmental units concerned.
(S2D/LDD). Upon receipt of a decision from the Planning Cormissiosn and
the Finance Ministry, the Coordinating Cormittee will assign survey teams
to carry out a oore letalled engineering/s3cio-economic investi:zation of
the proposed sites. The information resulting from these surveys will
then enable the Coordinating Cormittee to establish a prioritized short
listing or bridases o be constructed in a specific time frame. Then
each sovernrmental unit will proceed using established operatisnal
procedures,

In torms of upgrading the maintenance program of the SBD/LDD the Project
Paper makes a number of recommendations. The Technical Analysis section
of the Project Paper sutlines a propssed progran for incorporating

naintenance training and an annual systenm of reporting fron the distriets
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wiich will be incorporated into the SBD system of operation. In most
cases the costs asscziated with ninor mnintenance of SBD bridges such as
walkway revalr, cahle adjustment etc. could be recovered by local
~anchayats throush the charging of t21ls for all non=-local traffic.
Major maintenance such as erosion control, cable replacement etc. would
still, of necessity, bde the responsibility of SBD.

The repalrs associated with 1LDD bridaes would remain the responsibility
of the local pesple and funding would again he recovered from toll
charzes for the use of bridzes. The project propnses the incorporation
of a maintenance training program as port of the Peace Corps Volunteers
work at a specific bridge. JAn individual would he trained in
maintenance durins the buillding of the bridne and a mini-to5l kit would
he rrovided upon completion of the comstructiosn and training.

A crucial element in the establishment of a viable and continuous
rrogran of maintenance of bridges is a comprehensive listing of those
hridies which rresently exist in Nepal. XNo such inventory now exists.
Nor is there any clear vpicture, either for planning or maintenance
~urposes, of the nation-wide network of tralls. The Project Paper
envision that the Trall Classification element of the project will
result in a major initial sten in the elimination of such problems,
Once such a classification is completed the selectisn nrocedure for
bridzes will be proviie with an extremely valuahble too1 in terms of
planning gnd the nation-wide maintenance program can begzin to function
in a comprehensive and systenmatic manner.

In that the concepts and innovations proposed in the project are as yet
untested in a field situation, the progrom is designed t5 provide ndequate
opportunities to test, evaluate, ond revise procedures and methodslogles
throushout the life of the project.
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P

FROJECT IMPLEMENTATION PLAN

I. Grant Azreement Signed.

II. Bridze Site Survey:

- 1.

Prior 3

2‘
Acting

3.

L,

5.
6,

* 7.
3.

10.
ll'

* 12,
* 13,

14,

SATA technical assistance in place in SBD. (SATA/SBL).

Design »f initial criteria for site selection completed.
(SATA/SBD).

Completisn of initial training nmanual 5f Bridge Survey
Guidelines. (SATA).

Assignment -f SBD persomnel to survey teams. (SBD).
Training of initial survey teams completed. (SBD/SATA)
Completion of initial field surveys. (SATA/SEBD).
Completisn of initial site selection. (SBD) (See IIT 7)

Evaluation of site selection criteria and survey methadology
(SED/SATA/USAID).

Revision of initial criteria and site survey methodology
(SBD/SATA/USAID).

Completisn of second training srogram for survey teams (SBD).
Completion of second field survey (SBD).

Completion of second set of site selection. (SBD/SATA/USAID)
(See III B 7).

Evaluation of site selection criteria and survey methodslogy
completed. (SPRD/SATA/USAID) (See VII).

Completion of revision of criteria and survey procelures.
(SBD/SATA/USAID).

ITI. A. DBridze Construction:

- L.

Prior
2.

Action
- 3.
4,

Advertise for procurement of raw materials conpleted (S3D).
Placenent ot oxders for raw materials completed (SBD).
Delivery of raw materials to SBD completed (SBD).

Aridge rart fabrication contracts signed (SBD).
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10.
1.
12,

¥13,
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Raw materials delivered to fabricator (SBD),
Fabricatisn of initial narts completed (SBD).

Site selectizn and constructisn cost estimates for FAR systenm
sub-projects agreed upon (USAID/SBD/SATA) (See IT 7).

Fabricated hriige parts delivered to construction sites (SBD).

Establishment of toll collection and maintenance system with
panchayat cormleted. (SBD/Local and District Panchayat).

Construction of bridges comrleted (SED).
Inspection of bridges completed (SBD/SATA/USATD).
Completion of initial FAR payment (USAID/SBD).

Evaluation of initial FAR construction phase, (USAID/SED)

(See IIT B 7).

Dridze Construction:

"1,

Prior
2'
Action

= W

10.

12.

*13.

Advertise for 2nd trance of procurement of raw materials
conpleted (SBD).

Placement of orders for raw moterials completed (SBD).
Delivery of raw materials to SBD (SED).

Bridge part fabrieation contracts signed (SBD).

Raw materials delivered to fabricator (SBD).

Completion of initial 2nd trance of fabriecation of parts (SED).

Site seleetion and construction cost estimated for FAR systenm
sub-rojects (prhase B) agreed upon (USATD/SBD/SATA) (See IT 13).

Fabricated bridge parts delivered to comstruction sites (SBD).

Establishment of toll ecallection and mpintenance system with
Panchayat completed (SBD/Local and District Panchayat).

Construction of bridges (phase B) completed (SBD),
Inspection of bridges completed (USAID/SED/SATA).
Completion of phase B FAR payment (USAID).
Evaluation of vhase B FAR construction (USAID/SBD/SATA) (See VII).
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Iv.

Prior
Action

.
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Trail Network Classification and Study:

Scope of work designed {USAID-TDY).
PIO/T issued (USAID/N).

Steres aerial nhotss and national base map made available
for use in AID/W (USAID/GON).

Consultant's csatract signed (AID/W).
U.S. »hoto and map interpretation completed (consultant).

Nepalese adaptation of interpretation results completed
(consultant).

Sraphical representation of troll classification systen
completed (contractor).

Evaluation of study and submission >f recormendations for
zossible follow on program completed (USAID/GON/contragtor).

Operational SBD bridge maintenaonce and trail improvement capacity:

SATA technical assistance in place within SBD (SBD/SATA).
Manual of procedure and training completed (SATA).

District rersonnel for training designated and assigned to
on the job traininz (SDD/District).

Training Complete (SBD).

District nersonnel reassigned to district (SBD/District).
Completion of initial year of program (S3D). ‘
Evaluation of maintenance progran conpletad (SBD/SATA/USAID).

Revision of nrocedures completed (SBD/SATA).

Operational LDD bridge naintenance capacity:

1.
2.

3.

Peace Corps Volunteer in place in LDD (PC/LDD).
Maintenance and Training manual completed (PC/LDD).

Selection of local technicians for training (PC/District).



VIII.

IX.

k,

v ® 3o

Training of lncal technicians completed (PC).

Assimnpment of local technician to bridze site and provision
»f Mini-Tool kit (PC/LDD).

Inspection of conmpleted bridge (PC/LDD/USAID).

Payment for initial bridze construction complete (USAID).
Evaluation of operation (SDD/USAID/LDD/PC).

Revisions in procedure completed (LDD/SDD/PC/USAID).

. Project evaluation completed (AID/W/USAID) .

Project recommendetion incorporated into rural development

strategy (USAID).

Initiation of recommendation. :
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D. EVALUATION FLAN

In that the purpose of the rroject is to upgrade an already existing and
functioninz GON institution by utilizing & number of innovetions and
concepts as yet not fully tested in a Nepalese context, the project
relies heavily upon a thorough and continuous process of evaluation

and refinement, in order to insure the successful adaptation and
subsequent adoption of the proposed institutional development.

The Director of the Suspension Bridge Division of the Ministry of Works
and Transport and the USAID Project Manager will be jointly responsible
for evaluating the progress of the project on an informnl continuous
basis., In this monner potential problems will be identificd and thelr
detrimental effects minimized in advanced. This continuing evaluation
process will also moke 1t possible to highlight, during formanl evalun=-
tion, those elements of the project which are proviag themselves as 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 are
performed by the representatives of the concerned agencies (i.e. SED,
1DD, PC, SATA, USAID) necessary revision will be ogreed upon.  Then
operatisnal phases of the individual vroject elements can continue,

Such evaluations will be reouired by each of the following project
elcments:

1. SBD/LDD Bridge Site Surveys.

2. SBD/LDD Bridge Construction.

3. Trail Classification Study.

4, SOHD Bridge maintenance and Trail improvement program.

5. LDD 3ridge maintenance program.

At the end of the first construction season, after the initial FAR
payment has been made, there will be a proaject evaluntion covering all
project clements. The evaluation will concentrate on the appropriateness
of the FAR system, the utilization of the proposed eriteria in site

selection, the progress of the Trail Network Classification and study,
as well as the SBD/LDD maintenance programs. It is crucial that the


http:c:mtinLu.ng

- 55 -

evaluation bue undertaken as a2 Joint and collaborative effart of all
concerned agencies i.e. SOD/LDD/PC/SATA/USAID. The recormendations of
the evaluation for revision will then be pragmatic and can quickly be
adopted by the functional agencies for apvlicatiosn in the varisus
elements »f the project.

The final praject evaluation will be held at the completion of the
project and timed so as t5 provide moximum inputs to any subsequent
progran of bridge construction USAID may wish to consider in the future.
The final evaluation committee will include representation fram all of
the operational agencies concerned with the project as well as
representation from ATD/W. In addition the Mission will schedule
annual internal evaluation of the Project as required.
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PART V. ISSUES, DISCUSSION AND RECOMMENDATIONS.

PROJECT ISSUE

Tepe issues have not as yet been fully resolved:

1.

Should a waiver of the standard host country contribution to
project costs be granted in order to allow o 15% host country contri-
bution rather than the #ftandard 25¢ c-ntribution?

Discuvssion and Recommendation:

By careful analysis of the SILD proposed annual budget USAID has
deternined that the projrct, by reimbursing construction costs
under the FAR systen will finance approximately 85% of the costs
of the totel progran. The GON contribution will include all
adninistrative and support costs of the existing agency as related
to> the FAR bridges. Given the fact that Nepal is classified as an
RLDC by UNCTAD and that the GON has continunlly demonstrated its
strong suprort both financinl and administrative to the proposed
vrogran, USAID strongly recommends that the standard 279 host
country contribution be weivered in the case of the Trail Susnen-
sion Dridge Project and that a 15% contribution be accepted to
neet the requirements of FAA Sec. 110(a); S=c. 208(e).

(See Financial Analysis and Plan for complete discuss).

Will the maintenance procedures proposad in the project for
adoption by SBD/LDD be sufficient to insure that an adequate
progran 5T bridge and trail maintenance will gradually be
instituted by the GON?

Discussion and Recommendation:

The analysis of the SED/IDD bridge and trail maintenance program
conducted by USAID and EAST Consulting Engineers has resulted in ao
determination that the progrom is sorely laocking in long range
institutlional maintenance capability. In order to address this
problen the project has proposed o number of innovations (Bee
Technical Analysis Section) to the existing system both for SBD and
IDD. Given the fact that the GON has demonstrated a great concern
and willingness to inmprove gll aspects of thils vital progran,

USAID recormends that the innovations proposed in the project be
gllswe? to stand. An evaluation of the initial periosd »f implementa-
tion of these innovations will serve as the means of determining
what changes, if ony, should be incorporated ints the maintenance
rroposals.
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NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS

MEANS OF YERIFICATION

IPORTANT ASSUMPTIONS

Progrom or Sector Goal: The broader objective to
which this preject contributes:

To enhance the quality of life of the
rural agricultural sector of the

population of Nepal.

Sub goaljy

To increase the flow of goods and
services to and from the riral
areas of Nepal by improving the
nuztion-wide bridgze and trail
netvork, and thereby promote
balanced integrated national
development.

Measures of Goal Achievement:

~Increased per cugit-n incoms of
the rural agricultural population
during the. 1ife of project.

~Increased agricultural production
in rural areas.

~Increased level of food consump-
tion in rurgl areaa.

~Increased utilization of GON
provide facilities,

(16, Health, Education Agricultur%
inputs & gxt.ension etc.) in rural
areas.

~Increased transport of goods via
bridges and Trails to and from
rural areas.

GON records and dlscussions with
Local officials of GGN,

Assumptions {ar achieving goel tergets:

-Nationally integrated and balanced

. developzent will enhsance the quality
of life of tbe rural sgricultural
ssctor of the populati.n,

=An improved natlion-wide trail and
bridge network will ,romote national
integration and balance development.

-Increasing construction of bridges
and maintenance of approach trulls
vill improve the natlon-wide trunspo:
and communicatiou system.

LS
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Project Purpose: Cenditions that will indicere purpose has beon Asswaptions for achioving purpe se:

To upgrade the iON's institutional
capacity to evaluate and select future
sites for bridge constructicn and to

materially suprlement the construction,

malin- enance and tr:ining capability of
the S3D and the LDD.

ochioved: End of project status.

X Percentaye of bridges cons-
tructed by the GON utilizing
agreed upon site selection criteri
and costs reimbursed by USAID
under FAR

w

GWN/SBD reccrds of consiruction and

field surveys.

USATD recr~ds of =ize insnectiens and
relmbursement und.- r taR.,

Utiltzatlon of objective site select!--

criteria during site surveys will
upgrade GOH/SBD inatitutional capucit
to censtruct brid::es and improve
approuch frailis,

Tnhe Planning Commias.on will utilize
SBD survey team recomendutions to
prioritize the national proirem of
bridge construction,
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%

relection; bssed cn enpineering,
soclal and economic criteriag
. Cperational selecticn criteria,

« fruined S:b swif for survey teams

o Upgraded w.prouch tralls,

A herlenished Inventory of Bridge
Somtonents Meetinz Minimum
Sveciflcstions;

Hationul ‘rrail Network Classiflce-
tion Studyy

. duse Msp of Nepal

. Classificution inrormation

pizspluced .. aues Han stuays
- Study

. Anecomnendations.

Operutiona: bLrig:e maintenance and

treil fwopre vement capncity,

. Trained G3D Staff
Truined LLi Stalf

. Trained locul wecnnicians

3.

5.

gstavlisied oy i979
6 SBD Survey teams &ssigned
and in tne Fiela by 1980,
.X # of upprocch trails
upgruded -

X # conpleted site surveys cy
1980, ’

Inventorys

X tons of stee¢l), - ebnle, rlates
ete, sabiicated, trensportea and
ustec n oricre ccurstruction,

Trail Clasgificstion aha Stuay

3.

US£TY inspection tours.
GOHZSBB LDD records and Mill
cerititicates of maeterial
specifications,

USaIb, records

I # of trails classified on
Falt bridges

1 ¥ap and Stuqy includlng
recomuendutions subumi Lied oy
1st project evclusticn 1980

Lispliced “‘rades lan 3tudyg
. dtuay ana reccumerdations,

HMaintenunces

X # of 58, stuff trained and
pestormin, awintenance oy end
of" 1941,

X #.of Local people truinud,
supplicd oo in pluces meintain-
ing SbL/LLu Lridges.

L # of avproach tra.ls
{mj.soved.

4e

5.

« map and study
. evaluation znd recomenda-
tions.

USAILD
. records
« stugy

GON/SHD-LLD

- records.

construction of urid-es in a ti
{wanner.

Jnaterial specifications,

of tralls is pessitle wnu such
classirication will assisu in

and other development programs,

these people.

GON/SBD - LLb will assign suffi

The GLN will céatract for procuresment of
commodities, transport, fubrication and

we ly

Estaclishing a clacsification systlom

regional and national cridge vullding

GON will utilize the sresultunt recommenduo-
Lidéns of a bispluced rudes Lun 3tugy e
institule an appropriate program LG ala

clent

staff and budget to parform maintenunce.

The GON will incorporats into its procedure.
the protosed imovutions in procurement w.é

N
—~
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PAGE 4

NARRATIVE SUMMARY.

OBJECTIVELY VERIFIABLE WDICATORS

MEANS OF VERIFICATION

WPORTANT AT

Inputs:

Survey teams

~tdministrative suprort (GCH/SBD)-
« Personnel

« hudget

~Technical Assistance {SATA)

« bDesign of Survcy procedures

« Miri-training course

'« Financial reimoursenent for GOH/SAT.
expend: turesi- FiR ’ {USAID)
. Com.odities '
« irans;ortation

. rFaorication
« Construction

3. Trail Classificgtion System; (USAID)

« Financing of astudy of system,

Displaced Trgdes Man St
« Financipg of atudy

he s (USAID)

Operational bridge maintenance Project

Trail improvement capacity.
. Personnel, budget and adninistrative,

" support {GON/SBD-LDD)
. T.A, (SATA)

. Iraining (sATA/EC)

« Hini-tool Kits (UsA1ID)

1.

laplesmntetion Target (Type and Quantity)
1. GON/sBD

12 SBD staff assigned to survey

team 330,000 in 86BD budget.

SATA:

« 1 Site survey manual produced

o 1 Tralning course completed

e 3 3AlA Techniclians assigned
to s8D

UsSaib

£ quanitity of Steel, cables,
plates etc,

GCH/SBD=-LUD

X # of fobrication contracts

with liepalese firms
X # of transport contracts
X contracts for construction

N. USAID

1 contract for study

USAID
1 contrect for study

. GGIZSBD—IDD
30 ataff people assigned
$ 100,000 in budget of SBD/LDD
SATA
- 1 Training Magnual completed
1 Person assigned for training

Fc
12 PCVs assigned Lo LDD

1.

3.

Le

5.

GON/Sub

« Personnel records

+ Dega: tmental sudget
SATA

~ comuleted manuals
-~ cerscnnel records

LS.l

« records of

GG..[ Bb=LDL
reesrds of

Inspection tours

. procurement,
» teccrds of fabrlcution.

. records of trans ort,

« records of construction

o« mill certificdtion of minimm
specification of material.

USaip

. contracts
« study and recommendation and map

USAID
« contract
« study and recommendation,

GG/ 38i-LDD

« records and budget

SaTA

« records and completed manual
PC

o 12 of [CVe assigned

USAID

records of pwchase and distribu-
tion.

Assymptions bor providing nputs:

JGON will continue to support the
bridge ouilaing program of Szi

SATA will maintain it's present
level of technical support within
Gl

ISBD will procure on a timely onsis
fnecessary brlidge parta, meetin; minimur;
specifications.

Eo.ca Corps will continue to provide
CV's for assignment in LDD

09


http:complet.ed

- Bl -

CHECKLIST OF STATUTORY CRITERIA

GiNERAL CRITERLA FOR COUNTRY

1. FAA Sec. 116.

Can it be 1.
lemonstrateld that contemplatel
assistance will lirectly

benefit the neely? If not, has

the lepartment of state

letermineld that this overnment

hos carcagel in consistent

patterns of zross violations of
internationally recosnized

humen rishts?

. FAA Sce. 48l. Has it heuen 2.
leterninel thot the movernment

of recipient country has failel
to toke alequate steps to prevent
norcotices lrugs anl other
controllel substances (as

lafinel by the Comprehensive

Drws Abuse Prevention anl

Control Act of 1970) prolucel

or processel, in whole or in
part, in such country, or
transportel throush such

country, from being soll
illesally within the jurisdic-
tion of such country to U. S
Government personnel or their
lependents, or from entering

the U, § unlawfully?

. FiL Sec. 620(2). Does recipient 3.
country furnish =zssistance to

Cuba or fail to take appropriate
steps to prevent sghips or 2ir-

craft unler its flag from

carrying cargoes to or from Cuba?

. FAA Sec. 620(b). If assistance L,
is to a yovernment, has the

Sccretary of State leterminel

thot it is not controlled by

the international Communist

movenent?

The Project Paper clecrly
liscussus the methol in which
this project will lireetly
benefit the needy in the specific
areas where bridge will be bult
in rural remote areas of Nepel.

No.

No, as far as known.
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5.

On

- 62 -

Fif. Sce. 620(c). If assistance is to N2 such indebtedness is known to
sovernment, is the government lioble rxist.

as lebtor or unconlitional

rsuarantor on any lebt to o U.S.

citizen tor z;ovls or services

furaishel or orlered where (a)

such citizen hos exhausted

available leszcl remeldies anl

(b) 1ebt is not lenield or

contestel by such government?

Phh Sec. 620(e¢) (1) If assistance No.
is to o government, has it
(inclulins sovernment cgencies or
sublivisions) taken any action
which has the effect of
netionalizing, expropricting,

or vtherwise seizing ownership or
control of property of U. Si
citizens or entities beneficially
ownel by them without taking

steps to lischarze its obligations
towarl such citizens or

entities?

. FAA Sec. 620(f); Avp. Sec. 108. No,

Is recipient country o Communist
country? Will assistance be
provilded to th: Democratic
Republic of Vietnam Cambodia,
Laos, Cubz, Uranda, Mozambigus
or Angole?

FAA Sec. 620(i). In recipient No.
country in any way involved in

(2) subversion of, or militory

aggression gj;ainst, the United

States or any country receiving

U.S assiscance, or (b) the

tlonning of such subversion or

aggression?
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9.

10.

11.

- 63 -

FAA Sec. 620(j). Has the country

permitted, or failed to take
adequate measures to prevent, the
demage or destruction, by mob action,
of U, S. property?

FAA 3ec, 620(1). If the country has
falled to institute the investment
guaranty program for the specific
risks of expropriation, incon-
vertibility or confiscetion, has

the AID Administrator within the
past year considered denying
assistance to such government for
this reason?

FAA Sce. 620(o): Fisherman's
Protective Act. Sec. 5. If country
has scized, or imposed any.penalty
or sanction ageinst, any U. S.
fishing activities in international
waters,

a. hos any deduction reauired
by Fishcrmen's Protective Act been
mode

b. has completé denizl of assistance
been considered by AID Administrator?

. FAA Sec. 620(q): App. Sec. 503

(a) Is the government of the
recipient country in default on
interest or principal of any AID
loan to the country?

(b) Is country in default
exceeding one year on interest
or principal on U S. loan under
progran for which App. Act
appropriates funds, unless debt
was earlier disputed, or
appropriate steps taken to

cure default?

An investment guaranty progrom
for the specific risks cited

has not been instituted. The
AID Administrator has not
considered denying assistance to
Nepal for this reason.

Nepal has not seized or imposad
penalities or sanctions agoinst
any U. S. fishing activities.
Nepal has no navy.

a. not cpplicable.
b. not applicable.

)



13.

1k,

15.

16.

Fih Sec. 620(s). Whot percentoge of

country budget is for militery
expenditures? How much of foreign
exchange resources spent on military
<quipment? How much spent for the
purchese of sophisticated weapons
cystems? (Consideration of

these points is to be coordinated
with the Bureau for Program and
Policy Coordination, Regional
Coordinators and Military Assistonce
Staff (PPC/RC).

FAA Sc¢c. 622(t). Has the country

severed diplomatic relations with
the United States? If so, have they
been resumed and have new

bileteral assistance agrecments

been negotiated and entered into
since such resumption?

FAf Sec. 620(u). Whot is the payment

status of the eountry's U.N.
obligations? If the country is

in arrears, were such arrearages toke
into, account by the AID Administrator
in determining the current AID
Operational Year Budget?

FAA Sec. ©204. Has the country

granted sanctuary from
prosecution to any individual
or group which has committed
cn act of international
terrorism?

- 6l -

Nepal's budget for FY 1977/78
shows 5.6% of the country's
total budget devoted to defense.
Little foreign exchange is used °
to acquire military eguipment o
sophisticated weapons systems.

No, the first gquestion. Second
guestion not =pplicable.

Nepal is not in arrears in its
obligations to the UN.

n

No.
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17. FAA Sec. 666.

Dows the country object,

basis of race, religion, national origin
or sex, to the prosence of any officer
or employ«e of the U.S. there to carry

out economic development program under

18,

FAA Sec. 669.

FAA?

Has the country, after

August 3, 1977, delivered or received

nuclear reprocessing or. snrichment

materials or technology, without

specified arrangements on safegucrds?

Hes it detonated a nuclear device

19,

after August 2, 1977 although not
& "nuclecr-weapen state" under the
non proliferation treaty?

FAA Scc. 901. Has the country denied its
citizens the right or opportunity to
emigrate?

. FUNDING CRITERIA FOR COUNTRY

1. Development Assistance Country Criteria

o)

—e

. FAA Sec. 104(d) (1).

FAA Sec. 102(c). (d) have criteria

bueen establishad, anl taken into

account, to assess commitment and
progress of country in effectively
involving the poor in development,

on such indexes as: (a) small-farm
labor intensive agriculture, (2)

réduced infant mortality, (3)

population growth, (4) equality of income
distribution, and (5) unemployment.

If appropriate is
this development activity Jdesigned to
build motivation for smaller familias

in programs such as <ducation in and

out of schools, nutrition, disecse
control, maternol anl child health
services, agricultural production, rural
developnent, and assistance to urban
poor?

. FAA Sec. 20L(b)(5). (7) & (8): Scc.

208: 211 (2) (), (7). Describe extent
to which country is:

No.

No.

No, as far as known.

The Govermnment's commitment and
progress in each of these arceas
is reviewed as appropriate in
preparation and evaluation of
projects. Criteria, when
appropriate, ore established
within the context of each
project as objectively
verifiable indicators.

By using the Prouposed criteria
for bridge site sclaction the
GON will construct only those
bridges which will facilitate
the development of Programs in
the rural arcas that provide
the elements mentioned in this
question.
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(1) Making appropriate efforts
t72 increase 904 production
and improve means for fosd
storage anld listribution.

(2) Creating a favoreble
climote for foreign and
lomestic private enter-
prise and investment..

(3) Increasing the public's
role in the developmental
process.

(4) (2) Allocating available
budgetary resources to
development,

(b) Diverting such resources
for unnecessary military
expenditure and intervention
in offairs of other frae and
independent nations.

(5) Making economic, social, and
political reforms such as
tax collection Improvements
and chonges in land tenure
arrangenments, and naking
progress toward respect
for the rule of law, freedonm
of expression and of the
press, and recognizing the
importance of individual
freedon, initiative, and
private enterprise,

The Fifth Development Plan
(1975-1980) puts major stress
on increas=d fosld production
and improved marketing of
agricultural products.

Nepal provides tax benefits to
foreigners investing in needel
Jdevelopment projects. The
government has token some actions
to create a favorable climate for
domestic private enterprise and
investment, especially in the
case of import subvstitution or
export commodities.

Villagers in parts of Nepal are
building schoosls, water systems
and farm-to-market roads. This
is on o modest scale so far but
is an appreciable start.

' 69% of Nepal's total FY 1977/

1978 budget is devoted to
development.

Nepal has one of the lowest per
capite military expenditures of
any country in the world.

The monarchial system in Nepal
is gradually broadening. GON
is allowing greater freedom of
expression, although the press
is still laorgely government-
controlled. There is a
Parlimonent with some, if
limited, effective powers.
Enterpreneurs opercte fairly
freely. The government is
seeking Western alvice in legal
matters, taxation, finanee,
private enterprise, and informan-
tion services.
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Othurwise responding to the
vital cconomic, political,
and socizl concerns of its
people, anl lemonstrating 2
eclear letermination to take

@ffective self-nelp neasures.

FAA Sec. 20L(b), 21l(a).

Is the country among the 20
countries in which levelopment
assistance loans moy be amcde in
this fisczal year, of 2mong the
40 in which Jeveloprent
assistanc.: grants (other than
£or s¢lf-help projects) may

be madye?

FAAL Sec. 115, Will country be
furnished, in same fisceol year,
either security supporting
assistance, or Millle East peace
funls? If so, has congress
specifically authorized such use
of funls, or is assistcnce for

population programs. humaniterian
oil through international orgoni-

zations, or regzional programs?

(@)Y

~1

GON has strengthened its
comuitmunt to Jdevelopment in
recent years, and has shown

2 new willingness to toke
meaningful self-help measures
in ordoer to carry out the Fifth
Five Yeor Plan.

Yas.

No to first question. Saiconld
question not applicable.
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(o

. Pah Sec. €11(a)(2).

. FAL Sec.

42P, Unnumberel; FAL Sec.

U 653 (b):
Scc. 671,

. (2) Describe how Committees on Apropri- 1.

2tione of Senzcte and House have been or
will be notified concerning the project;

(t) is ossistonce within (Operational
Year Dulret) couniry or internationzl
orranization allocotion reported to
Conrress (or not more than $1 million
over that firure plus 10%)7

Fah Sec. 611(2)(1). Prior to obligation 2.

in excess of $100,000, will there be
(2) enrcincerins. finaneial, and

other rlans necessary to carry out the
assistance and (b) a reasonably firm
estimnte of the cost to the Unitad
tates of the assistance?

leriislotive action is required within
recirient country, wnat is basis for
reasonable expectation that such
actian will be completed intime to
permit orderly accomplishment of
purpose of loan?

FAA Sec. 611(b): APP. Sec. 101.
water or water-related land resource
construction, has the project met
the standerds ond criteria as per
the principles ond stanlards for
rlanning water and related Land
Resources dated October 25, 19737

611(e).

-68-
. SIZiZRAL CRITERIA FOR PROJECT A,

General Criteric for Project:

(2) Notification of the proposed project
has been sent to the congress os part of
the annual AID congressional presento-
tion,

(b) Yes.

FAA Sec. 611(n)(1)

If further 3.

If L.

If project is 5.

(a) All plans necessary to implement
the assistance program ore complete,
(b) The costs of assistance by the
U. 8. is firm.

No further legistotive ction ic
required.

Not opplicable.

Project includes o 2.4 million dollor

construction component anl the Mission
Director has certified that the host
country is capable of effectively
maintaining & utilizing the project. (See
Annex of Project Paper).

Capital Assis.tonce, and all U S.
assistance for it will to exceed

$1 nillion, hars Mission Dircector
certificl the country's capability
effectively to meintein and utilize
the project?
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. FAA Sec. 209.616. Is project suscept-
ible of execution s pert of regional
or multilateral project? If so why is
rraject not su executel? Information
a2nl conclusion whether assistance will
cacaurase regional levelopment prosrams.
If ossistance is for newly independent
country, is it furnished throush multi-
lateral orgonizations of plans to the
nexinum extent cppropriate?

. FAA Sec. (0l(z) Information and con-
clusions whether loan will encourase
¢fforts of the country toa: (a) increase
the flow of international trale; (b)
foster private initiative and cormpaeti-
tion; (c) <ncouraze levelopment and use
of cooperatives, credit unions, and
sevings anl loan assceiation; (4) dis-
coura’e monopolistic practices; (e)

irmprove technical efficiency of industry,

cgriculture, and commerce; and (£)
strensthen rree labor unions.

¢, 501(b) Information anld con=
2lusion on how the locn will encourage
U. S. Privote trale and investment
ebroal ond how it will encoursge
private U.S. perticipation in foreiyn
assistance prograns (incluling use of
nrivate trade channels and the
services of U.S. private enterprise)

. FAA Sce. 612(b): See 6536(h). Describe &
steps token to agsure that, to the
maxirum extent possible, the country is

eontributin: local currencies to meet the

cost of contractual and other services,
anl foreisn currencies owneld by the
United Stotes are utilized to meet

the cost of contractual and othaer
suervices,

6.

9

A number of other internctional
lonor play a vital role in the

croject implementatiod anl have
been consultel throughout P.P.

Jesign,

(a) The grant will have only a minimnl
effect on flows of intuernationzl

trale Jue to possible importation of
raw matericls or bridze construction.
(b) The project will foster private
initiative & competition in those
areas the brilge will be ib. The effect
will be beneficial.

(c) The project bridies cre envisiona:l
as a vital catalyst to vncouraze i i
levelopment and use of cooperatives,
cradit unions ate.

(4) The project bridges will lis-
courage monopolistic practices by
enabling more businesses to trade and
travel throughout Nepal.

(e) The project will incraease
technical efficiency of industry,
agriculture anl commerce by opening

up previously isloloted areas to such
inputs.

(f) No effect on labor unionms.

The project is not expected to
directly foster US invesment
abroad.

The project Grant Agreemant contsins
provisions which assure that the GON
will utilize locel currencies for
support of local costs expenses of
the project.
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Q. FAA See. 612(1). Does the Uniteld States
own ¢xcess foreign currency anl, if so,
what arranzements have been made for

its ralease’

. ISA 1L, Are ony T Funls for FY 78
beins usel in this project to
construct, operate, maintain or
suprly Fuel for any nuclear power
rlant under on agreement for
coaperation Letween the U.S. ani
any other country?

FUNDING CRITERIs. FOR PROJECT B.

1 Development Assistance Project Criteria 1.

10.

No.

1l. No.

Funding Criteria for Project

Development Assistonce Project Criteric

(2) Fir Sec. 102(c); Sec. 1ll;Sec.

28la. Extent to which activity will

Ta) effectively inwolve the poor in
Jevelopment, by extenlins access to eco
cconorny at local level, increasing lobor-
intensive prolduction, sprealding investment
out from cities to small towns and rural
areas; and (b) help Jevelop cooperatives,
especiclly by technical assistance, to
assist rurcl and urben poor to help
themselves toward better life, and other-
wise encourape Jlemocraotic private and
local governmental ianstitutions?

(t) FAh Sec. 103, 103A, 104, 105, §@6,
107. Is assistance being made avaiznble:
(inclule only applicable paragraph --
€.5., 2, b etec., -- which corresponls
to source of funds usel. If more than
one funl source is usel fo: project,
include relevant parcsraph for each

fund source.)

(1) (103) for agriculture, rural davelop-
mant or nutrition; if so, extent to
vhich activity is specifically

lesimmeld to increase productivity

onl income of rural poor; (103A) if

for agricultural research, is full
account taken of needs of small farmers;

(2) OL) for populetion planning or
health; if so, extent to which activity
extenlds low-cost, integrated Jelivery
systems to provile health anl family
plonning services, especially to rural
oreas onl poor;

(2) The purpose of the project is to
upgrade the GON bridge site selection
process so as to insure the involve-
nent of the rural poor in the selection
process. Such o process will provide
that bridges are choosen for construc-
tion giving major emphasis on their
beneficial effects on local communities
in the rural areas ete,

(b) The bridges constructel unler the
project are viewed as crucial catalysts
of Jevelopment which inturn wili.help
Jevelopment of cooperative ete.

(b) FAA Sec. 103.

(1) The project is Jesigned so os to
provided the transport anl communice-
tion facilities which will improvi the
productivity and income of the smnll
farmers.

(2) Not applicable



(3)

(1)

-7l -

(105) for <lucation, public: admin-

istru.ion, or human resources develop-
ment; 18 so, extent to which activity
strenzthens nonformal elucation, mokes

formal elucetion mere relevant, especially

{or rural fomilies znd urban poor, or
strensthens monagement capability

of institutions cnzcbling the poor to
porticipate in levelopment;

(106) for tochnical asaistance,
enersy, res<arch, reconstruction,
and selected -levelopment problems;
if so, extent cctivity is:

(a) technical cooperation an.l Jevelop-

aent, especially with U. §. privata
anl voluntary, or regional anl inter-
anational -levelopment, organizations;

(b) to help alleviate energy problem;

(¢) research into, end evaluction of,
economic development processes and
techniques;

(1) reconstruction after natural or
manmade lisaster;

(2) for spucial development problem,
and to encble proper utilization of
carlicr U. S. infrastructure, etc.
assistance;

’

(f) for prosram of urban levelopment,
¢spuecially small labor-intensive
<nterprises, marketing systems, and
fincneicl or other institutions to
help urban poor participate in
economic and social development.

(5) (107) by grants for cuordinated
vrivete offort to develop and
lisscminate intermediate technolocies
approvriate for leveloping countries,

(3)

(&)

(1)
(2)

(5)

Not Applicable.

Not Applicable.

Not Appliceble.

Not Applicable.

Not Applicable.
Not Applicable.

Not Applicable.

Not Aprplicable

(107) Not Applicable.
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(c) Foh See. 110(2): Sec. 208(c). 1Is (¢) The 6N will provile such assurances by

the recipient country willinzg to con- signing ¢ grant agraement with provisions
tribute funls to the project, anld in contained there in that it will provide ot
wnot manner has or will it provilde least 15% of the cost of the project, a
zesurances that it will proviic at o woiver for a "relatively least Jdevelopeld
lezast 25% of the costs of the pro- countrf'has baen sigued.

oram, yproject, or activity with respect
to which the cssistance is to be
furnishel (or has the latter cost-
charing reguirenent been weiveld for a
"relatively least-leveloped" country)?

(1) Fis Sec. 110(b). Will grant cap- (1) No, grant assistance will not be disbursed
itzl wseistance be disbursel for pro- for the project over more than thrue years.
Sect vuer more than 3 years? If so,

has justificetion sctisfactory to

Conzraess Leon made, anl «fforts for

osther financinz or is recipient country"

relatively least leveloped?

(e) FAA Sec. 207; Sce. 113. Extent to (e)

which assistonce reflects appropriate _ (1) The project will have a direct beneficial
emphosics on; (1) encoura;ins development impact on the encouragement of democratic,

Jf democratic, e¢conomic, political, and economic, political and social institutions
social institutions; (2) sclf-help in where ever o bridge is constructed.

meeting the country's foold neels; (3) (2) Dy improved transport facilities in remote
irmroving availability of trained areas the project bridges will aid in f-Lf-
worker-power in the country; (L) programs help measures aimel at meeting the country's
Jdesiznel o meet the country's health 201 needs.

necls; (5) other important czreas of (3) Dy providing limited training in brilge
ccononic, political and social develop- mointenance the project will irmprove avali-
nent, including industry; free lobor bility of traoined worker power in-country.
unions, cooperatives, and Voluntary (4) By improving transport facilities in

Agencies; tronsportation anl communica- remote arens the project bridges will assist

tion; planning anl public alministration;the GON to meet the country's health needs.

urban levelopment, andl molernization of (5) The project bridges will generally assist

existing laws; or (6) integrating women GON in 2ll of the arens mentioned.

into the recipient country's national (6) The project bridges will have a very

economy. beneficial impact on integrating women into
the recipient country's national economy.
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(r) FAn Sec. 28L(L). Describe extent to
which prosran recognizes the particular
neels, Jdusires, and caopacities of the
people of the country; utilizes the
sountry's intellectunl resources to
¢necourage institutional levolopnment;

anl supports civic clucation and traine-
in; in skills requirel for cffective par-
ticipation in sovernmental anl political
procuesses :ssential to self-government,

(g) Fan Sec. 201(L) (2)-(%) ani-£8)S2c.
201(e); Sec. 211(a)(1)-(3) anl - (8).
Dous the nctivity give reasonable promise
of contributing to the levelopment: of
seonomic resources, or to the increase of
proluctive capacities and self-sustaining
ccononic growth; or of cducational or
other institutions Jirected towarld sociol
prooress? Is it related to and
consistent with other development
activities, long-range objectives? And
loes project paper provide information and
conclusion on an activity's economic anl
tecnnicel soun lness?

(a) Faa Sce. 201(b)(6):8ee. 211(a)(5),(6).
Information 2nd conclusion on possible
«ffects of the assistance on U. S. economy,
with spucial reference to areas of sub-
stanticl labor surplus, anl extent to
which U. S. commodities and assistance

are furnishel in o manner consistent with
improving or safeguarling the ULS.
balance-of-payments position.

Frocurcment

FAL Sec. 602. Are ther: orrangements to
permit U.S. smell business o participate
2guitably in the furnishing of gools and
services financul?

73 -

(f) The GON has statel in its Five Yeor
Plans that increcaing access of rural
reople to servicues of the Government is
one of its major goals. This projuct is
ricewal as cruclal to the GONs zbility to
1o this. The insitutional levelopnent
envisionaed in the project will utilize
the country's intellectual resources.

The bridges will vnable th: GON to more
easily contact the rurcl populzation anl
thereby support civic elucation anl
troining in skills required for effective
porticipation in government anl political
processes eéssential to scelf-government.

(g)

(1) The project is directly relatel to
the increase of productive capabilities
and sclf-sustaining cconomic ~growth, and
the development of institutions dirsctoed
towarl social progress.

(2) The project is consistent with GCN's
levelopment goals and is consistent with
AID mondates.,

(3) The project paper and annexes contain
extensive analysis of the activities
<conomic and social soundness.

() No appreciable effects.

Procurcment

1) All of the goods furnished under the
project will be procured througk normal .
GOIl procedures anl channels anl then the
government will be reimbursel under the

FAR system, therefor: U.S. small businesses

will not participate.

The services provided under the project
will be made avalible in such away as ‘to
permit U, S Small businesses to
participate equitably at all stzges
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2. Fin Sez. 60iu{e). Will all commolity 2, All cormodity will be financel
yrocurenent finzncel be from the U.S. unler GON normal procurenent
<Xcopt as otherwise determinel ty the repulations and channels anl
Precildent or unler Jdeleration from him? reimbursement where appropriste will

be through the FAR system, therefore
U.S. sources will not be utilized.

3. Fis Sec. ©0L{1). If the cooperating 3. Not applicable due to use 'of FAR
country liscriminctes against U.S. marine system,
insurence componies, will agreement require
that marine insurance Lo placeld in the ULS.

on commolities financeld?
4, FAL Sec. 60L{-), If offshore procure- L. Not applicable lue to use of FAR
ment of azricultural comuolity or proluct systam.

is to be finenceld, is there provision
arainst such procurement when the
Jomestic price of such commolity is less
than parity?

S. Fih Sec. ©08(a). Will U, S. Government 5. Not aopplicable.
excess personal property be utilized
wvherever practicadble in lieu of the
srocurenoent of new items?

. MMA Sec. 901(t). (=) Compliance with 6. Not applicable.
reguirenent thet at least 50 per coptum
of the aross tonnoage of comaodities
(ecomputel separcotely for dry bulk carriers,
dry carjo liners, anl tankers) financed
shall be transportel on privately ownel U,S.
flo~ commercial vessels to the extent that such
vuessels are availoble at foir and reasonable

O~

rates,

7. Fah Soc. 621, If techuical assistance is 7. Yes techniczl assistance finonced by
financeld, will such assistance be furnished the project will be provided fronm
to thz fullest oxtent procticable as goods private enterprise on o contract basis.
anl professional anl other services from No other U. S. governmental
private e¢nterprise on a contract basis? If agencies will be involved in project.

the facilities of other Feleral agencies
will be utilized, are they particularly
suitable, not competitive with private
enterprise, and mole available without
unluc interfervnce with lomestic
prograns?


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

8. Internctivnal Adr Transport. Fair
Corpetitive 2ractices Act, 1974,

If 2ir tronsportation of nersons or 8. Yes, provilel for in the individual
rroperty is financel on ~ront basis, will contracts & the Grant ogreenment.

vrovision be male that U.S. flag
carricers will be utilizel to the
gxtent such service is available?

3. Construction B. Construction
1. FAA Sec. 601(1). If a capital (e.z., 1. Yes, the trail network stuly will
construction) nroject, are engincering be contractel to o U, S, fim.

anl crofessionzl scervices of U.S.
Tirms and thoir affiliates to be

used to the oximum extent consistent
with the national inturest?

2. P Sec. 811(e). If contracts for 2. Not opplicsble, lue to use of FAR
construction are to be fino: 1, will system and GON procedures.

they be let on o competitive wosis to
rogimua extent practicable?

3. Fah Sec, 620(k). If for construction 3. Not applicable.
of productive enterprise, will
a::3rerate value of assistonce to be
furaisheld by the U. S, not exceod
BLCO =million?

Other Restrictions: C. Qthur Restrictions:
1. FAL Scc. 201(1) If levelopment loua, Not applicable.

is interest rate at least 2% per cnnunm
Juring grace periold and at least 3% per
anaum therer “Ser?

), FAA Sec. 30L(1). If fund is . zablisheld 2. Not aprlicable.
solely by U.5. contributions and
alainistarel by on international
orranization, loes Corptroller General
nave cullt ri:hts?

3. F4d Sec. 620(h). Do arransoments 3. Not applicable.
preclude Promoting or assisting the

forelin ail rrojects or activities of

Cormunist-Bloc countries, contrary to

th.: best intoerests of the U. S, 2



http:a.pplico.bl

| &g

- 76 -

Fah Sac. 636(i). Is financing not per-
:it.cl to> be usel, without waiver, for
purchese, lonr-term leasc, or exchange of
motor vehicle manufacturel outside the
U. S. or ruaranty of such traneaction?

Will crron-ements rreclule use of
financine:

() Fhn Sec. 114, to pay for performance
of zoortions or to motivate ar coerce
parsons to practice abortions?

(b) Fai S2c. €629(7). to compensate
owners for expropriatel nationaelizel
propuerty?

(¢) Fhh Sec. 660. to finance police
training or other law enforcement
assistance, except for narcotics
prozrans?

(1) F4ar Sec. 662, for CIL activities?

(¢) App. Sec. 103. to pay pensions,
vte., for ailitory personnel?

(f) Apr. Soc. 105. %o pay UN ossessments

() App. Sec. 106. to carry out provisions
of Fii Sec 209(1) anl 251 (h)? (transfer
to multilatercl organizations for
lenldin:s).

(h) App. Sec. 112: to finance the export

of nuclear equipment, fuel, or technology
or to train foreign nationals in nuclear

fiells

(i) App. Sec. 501. to be usel for
publicity or propogands purposes

v1thin U. S. not authorizel by Congress?

L, Not applicable.

5. (a)

(c)

(2)

(e)
(£)

(1)

Not

Lot-

Not

Not

Not

Not

Not

Not

Nos

aprlicoble,

‘erpliceble,

applicable.

applicable.

applicable.

applicable,

applicable.

arplicable.

applicable,
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Nepal - Trail Suspension Bridge Project
Certification Pursuent to Section bll(e)
2f the F.A.A. of 1961 as amended

I, Samuel H. Butterfield, Principal Officer of the Agency for
Internatisnal Development in Nepal, having taken into account,
among other things, the demonstrated capacity >f the Suspension
Bridge Division of the Roads Department of G.0.N. to design and
carry sut bridge construction projects throughout Nepal, the
enphasis placed on designing construction elements to minimize
mointenance requirements, the ability of local zovernmental
organizations to carry out routine mpintenance and their
interest in doing so, the oversall plans to assist in training
local populace for routine maintenance while providing
centrolized special maintenance support, and the positive
perfornance >f the Government in maintaining previously
constructed AID funded bridges, do hereby certify that in my
Judgement Nepral has both the human and financial resources to
effectively maintain and utilize the inputs >f the Trail
Suspension Bridge Project.

This judgement is based in part sn the project analysis as
detailed in the Trail Suspension Bridge Project Paper and the
annexes attached therets and is subject to the conditions
imposed therein.

"/ ') / ’ /y‘;‘\) ,
'/uo.-,,-u_..,,g"/l“ f ’dm JJ—Z {
Sanuel H. Butterfield J’

Mission Director
USAID/Nepal

May 8, 1978
~ Date




— i - e oy L st i sl oL Rl — . et @ oAt con ol oo o ¢ e -~ - w—eoe
- * '
-
" 3 -
- - e -
< N - - . -
-

s
3 - v
-
2 -

.gz UTICLASSIFIIT ° CNe{ R84 ¢ TCFEL 77 =M
Nive
CHARGE

Al

CrrOii

AME 20! v

E Nap 107 FEL 77

Fit SECSTATFE Wwaskic

I? ALELFASSY RATHMANI U 1489 s

E S ! 9 P00
UiCLNS e <p- STATE 7RSS0 |42 ; /

c
i

3> 3,

i

(s "'.l' ".\.‘
ALLAG i : e 1 8
. 0 XE :
i~ . N
.0, [16502 N/A w ; . i
- \'l"..UI,-" 5

TAGS! .
SUCJFGTs TRAIL SUSFFHSIGN ERITGRS = AFAC LEVIFY OF FRF
- RFF: STATF oralnr

le  SUWEARY. ASIA FROJFCT ALVISCLY CCELITTRF CAFAC)
APFECVEL SUEJFCT PrE 0 JAHUAKY 14, COUTTTIFE AGRETI TC
NEQUIRE, PLIOE TO SUPMISSICH OF #F, o SFECIAL ILHTTR L
RFFCi T, FCi ALT/% FEVITY, EVALUATING FEICR AIl=FUGEl N
ENITRE FFOGRANS I4 ITPAL AN ITEITIFYING SPFCLFIG ECOnCHIL,  aoTEcH
SOCIAL EFiFFIT CRITFRLA TC EE AFPLIFL I% ERITGE SITH o s
SCLICTION UARTR iF FROJECT. ENE SUMLARY. Bl

P, FEVALUATIOH, EFHFFITS, STLECTICH CRITFRIA. Dy gl
(1) PROJICT COMMITTTE AP APAC T ISCUSSIGHS LFVIEWFT AT ot
LESGTY TEVILOPLI4TAL FEAEFIT Al SITF SFLICTIGH CaliFkIa RS
GUESTLGMS UEICH [CT) PALILS FTLT WLnT: aRSEHT FhCi PR s, . D=2
CAITICAL TO ANALYSIS ail JUSTIFIGATICH OF LAVESTRi«T L =0
ESTLCE/TRAILS ACTIVITY OVIKALL Adi SFLECTION CF I hAFGL e
SITES WITKIY THIS ACTIVITY 1fl FAhTICULAR.

AFAC GAS PALTICULARLY COYCERKEL WITH:

¢1) LACK OF ITHHTIZISP-LRVILOFULST EEMERITS AGL ) 6 ot
CEILGRSIANE CONSTOUL T AESIHICH. GF JUSTIRICATICN | ) &
INVESTRENT I8 SUSF;NSICH BHITGRS
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(AY WITH ASSILTIONS Ll GERGAW FEASIEILITY EFPCLT ThAT
IIE%TIFIFF ERITGFS 1LL #CT SEE( TO EE FANT G CCCLILNATLT
ChhfLO?HEnT FLAN AN[- wOULD APFFAn TC hAVe GuLY LIKITLL
CEVILOPHFNT EFIEFITS YWIThCUT GOLLCIHITANT FRCVISICH

+GF” I0N=-TRANSFORT LIFUTS.

(E]1 . APAC WAS ALSG CCHCERUWEFR WITK LACK OF PII FLOMISFL
EVALUATION OF FARLIEL AIT FUSLEL [RIFGE FRCGKAL WhICh

AT, NGT ALWAYS FLOCFLTEl SKOONTFLY. APAC BLLIEVES SUCh
EVALUATION WOULT FACILITATE IHPLEWFUTATICK CURRENT PLGJECT
ANL ICFHTIFICATION OF (POFACLE FUONCLIC AUL SCCIAL EKPACT
OF _ERILGES. ‘

€Cy) . FAVDNG ITENTIFIED, THFSI AREAS AS ChlTICAL LIMKS
EFTNEF': INPUT KEQUIEFKENTIS AME FROJECT FURFCST, APAC
CaLCLUPFE. . TEAT THESF WFAKNFSSES NFED TG [E ALLRESSEL

FRICR TO SUPLISSION OF FROJECT PAFFRe AGCORTLAGLY,
NF.CESSARY STUFIES ‘TO CLCSE THESE GAPS SLOULD EE Uil ERTAKFM
LowiLLIATELY AND TATERLN RFPORT: SUFMITTED AIL/V FFFCQRE
PROCEELSMG WITH FURTHER VCRK. 8 PRCJECT FAFER

¢f)  APAC AGREIT AIT/W SHOULE EL FROFARTT RFlIE
ASSISTANCE TO {ISSION I LARKYING OUT THE STUT'Y CR
STULIES. AGCCRIINGLY, A4S FIKST STEF ASIA EUREAU WILL
BRAFT FRELININAKY SCOPF GF %CLK FOR STUIIES ABl CAFLE TC
MISSION FCR« REVIFW AN CCNFENWTe ONCF SCCFF FIMNALIZFI ANL
CECISION FEACKFT OM HQW STYFIFS AGF 10 FE _CARRIFL CUT,
BURFAU STaNLS RFATY FRCVITFE HELF I ARALYTIC WOFK AL
REPORT. PREFARATLOR,

3¢ . IWPLEMPHTATION, NAINTTNANCE ASFECTS. AFAG Fat CIiSLL
MISSIC Y FPOSITLION PN Phi THAT ALIITIOHAL ANALYSFS ARE
REQUIKEL CF THF GAPACI1Y €ASL CAPAFILITY) CF THE 140
h#G EHTITIFS CLEFARTNENT OF kOAIS, SUSFENSIGW ERILGL

"GIVISION Asl FANCHAYAT WIUISTAY LOCAL LIVI'LCFNENUT

CIVISION) TG IWPLFEFAT Thls EaGFOSEL ELILGF/TRAILS VGhK.
THIS GOHCELH FARTICULARLY HEIGHTEWUE! Ii CASI CF SUSFPEUSIOWN
ERILGF [IVISIO® SI.CE CEilaAfi FEASIEILALTY STUI'Y RIEARKS
THAT ERIDRE FIVISICW FULLY CCCUPLFD WITH Cwid FIVE YE AR
PLAN RECUIFFHFNTS., APAC ALSO CCHCLULEL THAT FI.CJFCT

PAPER SHOULI IHCLURF LISCUSSLGH Asl SET CuT FPLAUS FCR
ASSURI"G ATFQUATF EAIHTE%ANCE FROGLAG. ¥ORL ALL FR.CFCSFT
ERILGES WILL EF 1IN FLACF. AT AFFFOFRIATL FCINT 1% PRGJICT
IMFLEGENTATICH SCHFTULE.

4, FROQJECT COST ELFNFiTS. rhCJLCT COEtITTEE Al nrAL
LISCUSSET WITH {:ISSICH TFAf VALIOUS ASFECTS OF FECJECT

. CDSTS PLCTUST UHIGE WERF UNCLEAlL FROM Fhf HATELIALS.

JULAR IFIEL 1T [FCISINKG rRhACHIT 0N

EOT} WEVIFR'S SOTFL THAT COST #hOJECTIONS A% gﬁm§C?%IIDN
CERE AT THIS STARF ROUaH ESTIRATFS AWl CCLLL CaLY Lk
A LRLEL wiTa T WG i MyKEFTE CF i I0fDS

UNCLASSIFITT
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FASE 8 STATE 2rsepy UNMCLASSIFIEL

AL TRAILS TC [L Fl.iaaCll Adl PALAPETERS OF TRAIL 3TulLY.
ALSC, ISSICH TLAM V45 ATVISEL 1RAT THE PGHTICR GF FiCJFCT
FUSLING: ASSOCIATFL WITii LOUAL GOSTL (AFFAKLATLY LGORI Thau
56 PFPCUNTY RUST FE INTATLFLIFT Adl JUSTIFIFE In FP Al
SI'™i! SFPARATFLY Of FF FACFSHFTT, 1% LISCUSSIOHS LITE
HISSIOA TFAl ON HAGNITUIL COF LCCAL TOST CCRFCHENT A'll

hG COXTRIFUTIM! IT 4AS AGRFEI THAT WAIVIE OF hOST

COUNTRY CORTRITUTION CF £% PFRCE.T FEOJICT CCSTS AS
INTINATFT IN PRy WCULL 0T PF APFRCPRIATE ail TFAli AGLEFL
‘THLS PROFOSAL “NULI [F I'FLETFE FEOCH: .

PRCIICT TEZICT ASSsstaqcrs wiih RTSPECT NEFL FCn TLY
A3SSISTANCF FOR FRFFAGRATICY OF STATELZOLS ON FHVILCNMENTAL
ILPACT, STATUS OF wOMEN ANL FIUARCLAL. ANALYSIE, WISSICH
TEAM WAS FRIFFLI 04 NATURL CF RFQUIRFWLERTS Al FRGVILLL
EXAHMPLTS OF ACCIPTAFLE FORISATS. EASEL THIS unl LI STANL LG,
APAC COGCLUTFL THAT ATLITIOHAL TLY ASSISTANCH WCULID HOT
EF- RECUINFL AN] MISSIOMN WILL FF AELE TG TLVELCF ALFCGUATE
STATFUr TS “MFFTING ThF REGUIRENENTSV# s

6.- LOGICAL FIAMEWGRK: TUF FLF LCS FRAWD SHOULI Et
RFVESEL FOR TN FF AS FOLLOWS:

A THF LPE FFACE SHOULE ‘I¢ ICLULF TTTAILFL STAIZLEWT OF
EFle41hF AHE Ful OF riCJECT COUL1TIONS. TH' AFFLOFLLATE
BLaGs FOR IFFNTIFYI4G THEST CONILITIONS IN TH: LCG FLALF

18 TH OEJRCTIVELY VERIFIAELE IHT1GATOR ECX OF TII
PURPOSF LL4F (Fdl OF PROJECT STATUSY AN - TIE ASSUNPTIONS
LOX.CF TIT IAPUT LIJE-CLEGL&HLNG OF FAGJECT CCNLITICHS);

(P) HAHY OF TH ASSUHFTIONS IDFNTIFIFL IN THE FLF LOG

R AGE SUCn AS NUOTF THAT HUG MAKES ALLEGUATH FUYGETING
PPO&IaI teee NUAUGTE ‘ANEC EITEFR COGNTROLLAELL URILIL TVE
FR 0Ji.CT Ok GUST #F PFTERBIHET #K1ICL TC GRAGT AUTHOLIZATICH
SISEF. THEY CAW T TETFLEINEL ANl ARE ESSENTIAL TC ACKIEVL- .
MENT OF Purkoss, AND THFEREFORF SKOULL HOT RELAIA AS
ASSOMFTIONS

(C) "THF CFJECTIVELY VEFIFIAFLF IRTICATO# COLUKN OF
FROJECT [4PUTS SKOULD PE [OLLAI. COSTS.

7o FOTL PFOJECT rEVIEY COPMITTEE aXl -AFAC WELCOKLL
FRESI'NTATION TY KISSION TFAK ANl CGFFCRTUWITY FACHANGE
VIEYS AKL [ISCUSS al0Vvi AHI OTHFhR ISSUIS/ASFFCTS GF
FhCJECT FROPCSAL. TISCUSSIGHE WEEE FhUITFUL Al USEFUL
ALL FARTILS,.

VAICF
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ANNEX E.

A.
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SCOPE OF WOuK FOR ZAST CONSULLAIT's CONTRACT (AID-367-150)

DALsD JULY 27 1977

ObJectives

The objectives of th' s project are for £AST to:

1.

Complete a study. es further described below and in attachment
"A" wnich is made part of this contract, of the effects
suspension bridges constructed under former USAID projects .
have had on people served by the bridees and to define to

what extent these elfncts may influence the selection of sites
for future bridses.

tudy the processes and procedures involved in an apparently
successful suspended vrid;e program in a particular area and
dctermine the estent to which the measures employed in tnat
area may be applied to a future USAID Trail Suspension Bridge
Program.

Catesories of Study

For the periocd set forth in Article V - "Reports", EAST shall
perform the specified study(s) n the following gzneral areas:

social anthropological, institutional (government and
administration) economics and engineering.

These :»encral areas are each divided iato two broad time
se;ments as follows:

1.

Phase I

This phase consisting of a detailed qualltative case study
by 4ASY of Baglung District suspended bridge construction
and four (4) oridges constructed under a former USAID
project shall be performed during <the prasent monsoon season
and will terminate with an interim report. The particular
four bridses to be studied will be selected in meetings
between EAST and USAID. The interim report to be prepared
by fAST and the resultiang content analysis will:

a) Describe the institutional, economic, sociological and
teachnical processes thnat contributed to the sitz selec-
tion. construction and meintenance of the above bridges;
special attention will be paid to the nature and level of
local participation as well as the local benefits being
drawn therefrom,
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.

‘b) Develop a generclized set of criterie which cen be used

by relatively unskilled personnel for future selection of
brid;e sites and their construction priority.

c) Perlform o deteiled study of the processes and results of
the suspended bridses being constructed in the Beglung
District using local initiative and goveranment resources,
EAST will use the technical report "Traditional Trail
Suspended Bridgzes in Baglung Distriet" written by
Mr. Robert Groell in July 1977 and made part of this
contract as attechment 'C', as the starting point for
this portion of the interim report. Llements, metho-
dology aend personnel of the Beglung portion of the
Interim Report are further described in Attachment 'B'
vhich is made pert of this contract.

Phase II

This phase, terminating in a final report, will concentrate
ZAST's efforts in the following areas:

a)

b)

c)

d)

Resurvey the four bridges covered in Phase I with & view to
expend the monsoon season data base into dry season coverare
and refine the interim report findings.

Select in conjunction with USAID and survey nine additional
bridges using the analysis described in a) and b) in
Phese I. _

Apply the criterie developed in Phase I and mentioned in
Phase II to four bridges (two meeting the IRR criteria end
if possible, the other two not meeting it) selected from
the UNDP "Treil Suspension Bridge Study" and include the
results obtained from the four bridges in the final report.

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

Guideline Methodology.

1.

Collection and Review of Existing Datea

Directly following mobilization of EAST's staff, e review of
existing suspension bridge date will be carried out. The data
to be reviewed will encompass all the disciplinzs of the study.
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As a starting point. USAID will provide a limited amount of
relevant data to EAST. From time to time, USAID and EAST will
engage in meetings to discuss progress., problems and any changes
in the methodology.

Treiaing and Monitoring fleld Studies

Immediately aftar and during mobilization, the field staff will
be trained by EAS['s senior consultants and consultants on the
different variants and methods of getting the required and desired
information. The {ield staff will be experienced enumerators with
basic education in respective fields of the study whose qualifica-
tions are based on standards satisfactory to the Contract
Administrator.

Because of time limitations and nature of this study, continuous

monitorinzg by EAST's senior consultants and coasultants of the
field studies will be required; therefore, a wiable logistic
system will be developed and communications between the senior

consultants/consultants and field staff will be developed and

maintained by EAST.

Social Antaropological Studies

The social studies will concentrate on determining the social
chanres contributed to the construction of the suspension bridges
in question. Changes in social services, changes in social
values and norms .n cultural and educational fields, population
migration, establishment of new institutions, the role of women,
and the envircnmental impact will be analyzed.

Preliminary experiments of survey units on the objective of
the study will be made and hypothesis of the survey will be
prepared. Qualitative case study methods will be applied for
each bridge. '

a) Field Siudies

Data will be collected from villagers, members of village
panchayats, school teachers and members of other social
institutions. Diffarent methods viz. schedule method,
interview method, case study method, observation method and
questionnaire method will be applied depending upon different
variants such as place, person and time.
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Date from villegers will be taken by observation methods and
can be un-controlled non-perticipant or participent according
to the charecter of data to be collected.

Date from travellers will be taken by interview methods,
Muestionnairez methods will be applied, if possible, to
government officers.

b) Anelysis of Deta

In analyzing dete  comparative methods will be applied as

far as possivle. HAumerical datas will be classified, tabulated,
presented and generalized by statisticel socio-matric methods
viz., logical methods of agreement, inductive and deductive
methods.

L, Institutional Studies

a) Micro Political

The purpose of this section shall be to provide & description
of the broed institutional framework of the central zovernment
and administration in Nepal within which local development
aetivity is carried out. EAST will provide an analytical
description of (&) local government and edministration ia Hepal
with particular reference to local development and (b) e briel
study on the planning process in Nepal which has relevence

to suspension bridges.

b) Micro Political

ZAST will provide the following information for each of the
oridge siies to be evaluated: (2) The nature and extent ol
locel participation in the process leadins to the locat.on,
construction. and maintenance of the bridges. (b) the broad
institutional benefits accruing to the aree because ol the
bridse. (c) The attitudes and opinions of local people and
authorities as regards their participation in location,
construction and maintenance of the bridge.

The above qualitative data on the system of Nepal's (village,
distr ot and zone) ;overnment and adm.nistration and relation-
ship to the planninz process will be identirfied by ZEAST using
the best research methods available by studying the formal
decisional structure (end persons) in the bridpe site selec-
tion process.
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¢) Field Studies

Field research will be performed in the area of the bridge
gites to supplement the above institutional information
thereb; ideatiiving the informal decisionel structure (and
persons), to generate data on the micro-political aspects of
the subject area.

The questionnaire for the institutional study will be primarily

open-ended so as not to inhibit respondents with a too
structured and novel question pattern.

5. Zcoaomic Studies

\
a) Ceneral
Tne present study will be based on. qualitative analysis and
judgement rather than on quantitative approach. The study
will wnclude but not necessarily be restricted to:

- DProcesses of Hepal's economic and development planning in
connection with trail bridge construction.

- Project planning. especially in trail bridges which gives
social beneifits to local hill people.

« if'fectiveness ol bridge building on rural development and
use of agricultural inputs.

« Definition of major, sezondary and minor trail networks.
- Role of women in relationship to trails and trail bridges.

- Development of generalized criteria as a simplified guide
for future bridge site selection.

- anvironmental impact caused by bridiges being buils.

- Agricultural production increase or decrease becauss
of bridges built. :

. = Necessary proposals for improving the planning processes
for location, construction and maintenance of trail
bridges.


http:productl.on

-833-

b) ~rield and Desk Studies

Tae information reoguired will be obteined throush desk research
and field study. In designing survey questionnaires, perticular
attencion shell be peid to obtein informetion on the following
variebles:

- Influence area: Local and far reesching traile.

- Population: size, structure, activity rates, migration
end sociel life.

- Agviculture: erze under cultivation. irrigation facili-
ties. cash crops, cereel grains and li-estocks.

- TYorest: ares under forest, use of forest and afforestetion.
~ -Industry: cottepe industry, trade and porters.

- Sociel Services: schools, health centres, banks and
post oIlTlices.

- Trade: major itrading centres;'principal goods imported
and exported.

- DTransport: major secondary end nminor treils, suspension,
suspeinded bridges and traffic volumes,

- Roles of women.
- IEnvironmentel effects.

rate code sheets will be developed for processing field informa-
tion. tatistical tools shall be used as and when necessary.

6. Enzineering Studies

e) General

The study will determine criterie that was involved in
locating existing sites to use in developing criteria for
selecting future bridge sites.

The need o2f e bridge in relation to the volume of traffic
will be analyzed; however, elaborate "treffic counts" are
not part of this study.
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d)
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The design parameters and selaction of suspension bridge
types and location will be studied and aualyzed.

The construction methods of a particular bridge will be

found by questioning the agencies and local people concerned.
The degree of local participation during the construction of

2 bridge a2lso will bz sought. The contracting procedur= will
be analyzed in the process.

The method of mnintairing the bridge in o usable condition
will b: found and analyzed.

Desk Rusearch

EAST's desk research will involve locating the concerned
ogency responsible for salection of site, design, construction
and maintenance of :ach bridge. If available, the particular
site salector, designer and construction supervisor will be
intaerviewed.

Fiaeld Studies

EAST field engineers will determine if there were other
possible bridge’ sites, and if so, why wera they abandoned.
The desk research findings will be chacked in the field.

If there are any changes or alterations in original designs,
the necessity of change will be analyzed. The construction
methods and construction soundness will be checked. The
maintenance system will be found out. The condition of the
bridge will be noted down and measurements made Lf necassary.
The overall siting as well as details of the uxisting bridges
under study will be fully documented with photogrephs.

Analysis

All desk research findings and field studies data will be
analyzed. From site selection criteria, design criteria,
construction method criteria and mointenonce systems will
be developed.


http:avail:J.bl
http:m:J.1nt~na.nc

-8 -

AGREEMENT hetween Switzerlend and Nepal concerning
technical and financial cooperation for the construction
~f suspension and suspended bridzes in Nepal

(exchange of letters, dated 6.12.1977)

HIS MAJESTY'S GOVERNMENT

Ministry of Finaonce
Xathnandu
Nepal

December 6, 1677

Excellency,

I have the honour to acknowledze the receipt of Your Excellency's
Note of today's date which reads as f>llows:

"I have the honour to refer to the discussions held between
representatives of our two Governments concerninz the technical and
financial cooperation far the construction of susiension and suspended
bridres in Nepal.

As a result of these discussions the followinz understaondings
have been reached:

1.

The Government of the Swiss Confederation will mnke available
to His Majesty's Government of Nepal a grant of 3 mio Swiss
franes with the ain to support the on-gzoinz construction
mrograrme for suspended and suspension bridges of the
Suspension Bridze Division.

His Majesty's Government of Nepal will provide all necessary
funds t> complete at least 20 bridaes in each fiscol year
1977/78 ond 1978/79 - taking into consideration the Swiss
contrihution,

Out of the Swiss contribution the following 2o0ds and
services can be paid by His Majesty's Government:

- cables for Suspension Dridege Division and the Local
Development Department (approx. SFR. 0.7 nin);

- steel construction (:teel parts and manufacturing costs)
of the workshops constructed by the Suspension Bridne
Division and cement (approx. Sfr. 1.8 nis);

- transportation costs of cables to the Nepalese border,
air transnort to the very remote areas within Nepal and
others as mutually agreed (approx. Sfr. 0.5 mis),
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For the awarding of contracts in Nepal the rules and
regulations of His Majesty's Govermment >f Nepal will

be applied. ZDefore such awards take place the Governoent
of the Swiss Confederation shall be informed of the
nature and values of the contract.

Excert as the Government of the Swiss Confederation

and His Mojesty's Govermment »f Nepal may otherwise

ajree the awarding of contracts financed out >f the

Swiss prant outside Nepal shall be made on bhasis of
international competition. Quotations shall be asked
from at least three different suppliers after consultation
with the Director of the Swiss Technical Cooperation in
Nepal SATA (hereinafter called Director SATA). The award
nust he approved by the Government of the Swiss
Confederation.

N> proceeds of the Irant shall be used for the payment >f

any taxes (import duties, levies, fees, duties of any kind)
imposed under the law of His Majesty's Government of Nepal on
30ods or services, or on the imnortation, manufacture, pro-
curement or supprly thereof.

a)

L)

Immediately after the present understanding has entered
into force, the Government of the Swiss Confederation shall
open with the Swiss National Bank an account denominated:
"Suspension bridge Nepal" in favour of the Nepal Rastra
Bank which is designated as the agent of the Ministry of
Finance, His Majesty's Government of Nepal. This account
shall immediately be credited with three nillions Swiss
francs.

The Rastra 3ank shall, when making payments from this
account to suppliers in countries other than Switzerland
or Nepal, request the Swiss National Bank or anosther Swiss
Nank If the Swiss National Bank so prefers to moke paynments
in other appropriate currencies.

All payments due to suppliers and consultants in Switzerland
and other countries outside »f Nepal shall be made by means
of irrevocable letters of credit opened on the request of
the Nepal Rastra Dank by the Swiss National Dank in favour
of the suppliers, with a correspondent hank of the Swiss
National BDank located in the country of residence of the
saild suppliers. This correspondent Dank is authorized by
such a letter »f credit to pay the suppliers the amount
expressed therein, under the condition that the latter
presents to this correspondent hank the docunents rrovided
for in the surnly contract for such payment, Requests >f
the Nenal Rastra Dank have to be accompanied by a letter

»f recormendation of the Directar SATA.
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¢) Por noyments to be made in Nepal His Majesty's Government
of Nepal can request the Swiss National Dank through the
Nenal Rastra Bank to transfer amounts not exceeding
200'000. -~ Swiss francs to the Nepal Rastra Bank. Such
reqguests have to he recormended by the Director SATA,

After prior gpprsvel ziven in writing from the Director SATA,
the Nepel Rastra Tonk can make payments to the workshons

and other suppliers in Nepal on request of His Majesty's
Government sut of this account.

The Government > the Swiss Confederation and His Majesty's
Government o Nepal shall cooperate fully to ensure that the
purpose 5T the zrant will be accomplished. To that end the

two Contracting Parties shall from time t> time, at the request
of elther Contracting Party:

-~ exchongze views through their representative with regard
to the performance »f thelr respective oblizations under
this understandinz, the administration and operatlons in
respect of the programme of construction financed by the
grant;

- furnish to the other Contracting Party oll such information
os it shall reasonahly reguest with regard to the execution
of the programme.

His Mnjesty's Government of Nepal shall in particular enable

the renresentatives of the Government of the Swiss Confederation
to inspect the goods financed out of the proceeds of the

~rant and any relevant records and any relevant records and
documents,

The two Contracting Parties shall promptly inform each sther
of any condition which interferes with, or thro-tins to inter-
fere with, the accomplishment of the purpose >f the grant or
the performance by either of them of its sbligation under this
understanding.

The Director for Development Cooperatiosn and Humanitarian
Aid on the Swiss side (cable address: Politique, Derne) aond
the Ministry of Finance, His Majesty's Government 5f Nepal,
Kathmondu (cable address: ARTHA) on the Nepalese side, will
e responsible for the implementation of the present
understanding.

The present understanding is drawn up within the framework
of the Agreement on Technical Cooperation between the Swiss
Federnl Council and His Majesty's Government of Nepal sizned
at Kathmandu sn Auzust 18th, 1972,
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Upon receipt of a note from Your Excellency indicating
that the foregoing provisions are acceptable to His
Majesty's fGovernnment, the Government of the Swiss
Confederation will consider that this note and your reply
therets constitute an Aireement between our tw> Governments
on this subject, the azreement to enter int> force on the
date of your note in reply and remain valid until

December 31, 1982."

T have further the honour t5 confirm the forezaing arranze-
nents sn behalf of His Majesty!s Government of Nepal and to agree
that Your Note and this Note shall e remgarded as constituting an
agrecment hetween His Majesty's Government of Nepal and the
Governnent 2f Swiss Confederation.

Please accept, Excellency, the assurances of my highest
consideration.

Sincerely yours,

/s/

Nara Kanta Adhikary
Secretary

His Excellency Mr. Etienne Suter
Ambassador Extraorilinary and Plenipotentiary
Embassy of Switzerland for Nepal.
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Projeet Authorization and Request for Allotment of Funds Pert II

Name of Country: Nepal Nome of Project: Trail Suspension Dridges
Number s>f Project: 367-0119

Pursuant to Part , Chapter , Seection of the Foreign
Assistance Act of 1961, as amended, I hereby authorize a zrant to Nepal
the "Cosperating Country of not to exceed three milliosn United States
Dollars ($3,000,000) the "Authorized Amount" to help in financing
certain fsoreisn exchange and local currency costs of goods and services
required for the project as described in the following »narazraph.

The project consists of reimbursement by USAID for the costs associated
with the procurement of raw materials for bridge. czenstruction, the
fabricatisn of bridse components from the raw material, the transport of
components to azreed upon bridge sites and the construction »f the
bridges. The Fixed Amount Reimbursement system will be utilized.
Another element of the project includes ccsts assaclated with the
contracting by USAID for a Trall Classification study of Nepal's Trail
Network, as well as the costs associated with the contracting for" a
gtudy of possible alternative employment for the tradesmen that are
occupationally displzced by the construction of bridges. The entire
amount >f the AID financing herein authorized for the project will be
obligated when the project agreement is executed.

I hercby authorize the initiation of nezotiation and execution 5f the
project agreement by the officer to whom such authority has been dele-
zated in accordance with AID resulations and delegations of authority su.
subject to the following essential terms and convenants and major
conditions; together with such other terms and conditions as AID may deenm
appropriate. '

The fsllowing waiver to AID resulations is hereby approved; a 10%
walver on the standard required 25% host country contribution to the
cost of the project.

Clearance:
Siznature

Tyred Name of Authorizing VUificer

Office Symbol

Date
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SCOPE NF WORK FOR
NATIONAL TRAIL CLASSIFICATION, MAP AND STUDY

1. General Descrintion

Working from recent aerial photngraphy of 1/20,000 the contractor
will plot the visible, currently used Nepal trails, on on existing
torographic base map of one inch to a mile utilizing the coordinates
of identifiable map points to rectify the steres model. The accuracy
of the base mapy will not be the responsibility »f contractor. The
contractor will however correct the trail system as shown on the nman
anl show all of the existing trail bridges visible on the photography.

2. Data Sunmlied t5 the Contractor

One set each of available aerial photographs of 1/20,000 and of
1/50,000 will be provided at no cost to the contractor., Two copies of
an existing tomographic map will be nrovided at n> cost to the
contractor, In addition one map of Nepal will be provided to the
contractor showing existing and planned; nirstrips, road networks,
ropeways., and major service centers where government centers. health
centers, schosls or other services are available, and one map showing
the 1971 population distribution.

3. Services by the Contractor

Working at their home office 5r other location at the optiosn of
the contractor, the contractor shall plost by photography machine all
visible trails of over one mile in length on the topographic base maj.
All trail bridges shall be shown on the base map, ond shall be coded
to indicate the tyme of bridge construction (suspensisn bridge - wood
cantilever - or lsg bridge). Trails shall be plotted within an
allowable horizontzl tolerance of two hundred feet. After the trails
and bridges have been plotted on the base map the contractor will
provide these maps to a2 qualified transportation planner who will be
hired and paid by the contractor. This employee will deliver the maps -
t> the SBD, SATA and the US Peace Corps in Kethmandu. Working in
conjunction with the SBD,SATA, PC, the transportation planner will
select those trails which appear to serve nos the trunk trail systenm
taking into aceount other existing or planned infrastructure. This
review process will not exceed eight calander weeks.

The transportatiosn planner will then return one copy of the base
map print to the photography lab where the trunk trails will be plotted
using a separate symbol 55 they can be clearly distinguished from the
satellite trall systems which feed into them.
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After the nlotting is completed the transportation planner shall
number all of the tTails using a transportation numbering code which
allows the satellite trails to be identified with their parent trunk
trails. The numbering system should be flexible enough so that trails
can he added or suhtracted fronm the system without upsetting the
numbering schene.

Final Products

After completiosn of the base map mester the contractor will ship to
USAID/Kathmandu, at his expense, the following »roducts.

1. The original pencil coples produced by the Photogrammetry
Machine,

2. Original scribe sheets.

3. Tw¥o repro>ducable transparencies >f base maps.

L. One hundred conies of the final hase map.
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ARNEX PLAN OF ACTION

A STUDY OF DISFLACED TRADESMAN AFFECTED DY THE
CONSTRUCTION OF SUSPENSION TRIDGES IN NEPAL

Primary Purposes:

Ts gather information regarding the ferrymen of Nepal that are displaced
hy the constructisn of suspension hridges and investigote what harpened
t> then and their families and to recommend viable strategies for
nroviding them with alternative eomloyment wossibilities,

Secondary Purnose!

T> strenmgthen Nepal's canacity to> conduct applied social research and
to provide the spwortunity for o Nepalroe graluate student or young
researcher to develop his skills in this area.

Rationale:

The sus' 2nsion hridge study prepored by EAST Consulting Engineers for
USAID/Nepal has documented the fact that the construction of suspension
bridges often deprives traditional ferrymen of their source of livelihood.
In one of the cases studied, the ferrymen were able to adjust to this
loss by developing a rope-making cottage jindustry; in another case they
were forced to migrate out of the area and it is not known what happened
t> them., While it is knowm that many of the ferrynmen belong to on ethnic
group known as Majhis, who speak a Tibeto~-Burman lanzunge, there have
been no studies conducted on these people and there is nd> information
availaoble on them. Without basic knowledge regarding these ferrymen,
it is impassible to recormend what kind of special programs should be
devised to rrovide them with alternative employment. TFor example, 1f
they have no agricultural skills, it is not viable to resettle them on
land in the Tarai; while if they possess specinl craft skills aseociated
with bogting, fishing, netmoking ete. it would be possible to develop
rrograms which capitalize on these areas of expertise. .

Method:logy:

A sociolozicnl-aonthropological methodology should be .used which combines
the collection of survey data with in-denth case studies and background
ethnography. Specific research activities should include:

a) Survey of related literature and detailed design of questionnaires
and nethodology.
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bh) Survey of aprroximately 10 sites where ferrymen existed nrior to
the construction of a bridze to conduct case study investimations
of what hannened to displaced ferrymen and their families.

c) Survey Jof approximately 10 sites where the construction of bridges
is planned and where there are currently ferrymen providing crassing
services to gather preliminary information on their economic and
8oclal situation.

d) Analysis of survey data and progress report.

@) In depth study of two representative ferrymen groups to investigate
econondc strategles, profesaional skills, income and expenditure,
social orgonization, patterns of interaction with other groups in
soclety, ete.

f) Preparation and submission of final report, which will include:

i) profile of ferrymen in Nepal,
ii) case studies of displaced ferrymen

i1i) Jdetailed ethnographic description of economic and social
aspects of ferrymen's culture

iv) recommendations for appronriate strateszies for assisting
disrlaced ferrymen.

Schedule and Personnel:

The trinciple investigator for the study would he a soeislogy or anthro-
»olegy graduate student or young researcher working under the direct
supervision of a senior Yepalese anthropologilst-social scientist. Guidance
in research design and analysis would also be provided by USAID/N's
Economic and Social Analysis staff.

While an exact schedule cannot be determined in view of the uncertainties
of site locations and transportation time involved, the study can be
broken into two major phasea, Phase T would include activities A throuszh
D above and should be completed within 6 months. FPhase IT would include
activities E and F and would be completed within an additional six months.
Thus, the total study would be completel within 12 months, with a Phase I
nrogress report due after 6 months, and the Final Report ‘ue after 12
months. The Final Report and Recormendations will Le submitted to the
GON for consideration and the initiation »f appropriate actisn programs.
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Methsd of Execution:

The study would bhe financed either through o local currency purchase
order for the final report or through a local currency research
grant. It is-anticipated that the contract arrangements would he
nade with an approvriate institution within Tribhuvan University
such ns the Research Centre for Nepal and Asian Studies or the
Institute of Humanitles and Social Sclences == however it is
rossivle that it may have to be aorranged on an individual basis.
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IMPACT IDENTIFICATION AND EVALUATION FORM

Imract
Identification
Impact Areas and Sub-areas 1/ E:gluution 2/
A. LAND USE
1. Changingz the character o>f the land through:
a. Increasing the population ——— N
h, Extracting naturzl resources —emoa N
¢. Land clearing - L
d. Chonging soil character - N
2. Altering natural defenses -- ————— - L
3. Foreclssing important uses ' N
4, Jeopardizing mon or his works em=--e - N
5. Other factors
B.  WATER QUALITY
l. Physical state of water —— N
2. Chemical and bislogical states ‘ ————— N

Ecolomical balance ——— e rm—n—— N

= W

Other factors

1/ See Explanatory Notes for this form.

g/ Use the fiollowing symbols: N - No environmental impact

A Little environnmental imbact
Moderate environmental impact
High environmental impact

- Unknown envircnmental imnact

cmx
]
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IMPACT IDENTIFICATION AND EVALUATION FORM

C

ATMOSPHERIC

1., Alr additives

. Ai!' 1\°lluti°n - Shem en G &b tu Sn W o - e ge

2
3. Noise Mllution =eeccccccccccce=s
n

. Other factors

NATURAL RESOURCES

1. Diversion, nltered usc of Water =—=wmcemccccccecc~a
2, Irreversible, inefficient cormitments eewcememaee-
3. Other factors

Altering use of forest/pasture resources

CULTURAL

1. Altering physical symbols -

2. Dilution of cultural traditions

3. Other factors

SOCIOECONOMIC

1. Changes in econonmic/employment patternt =eeee-ewce=-

. Changes in ponulation - ~——

2
3. Changes in cultural patterns
L

Other facfars

M
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IMPACT IDENTIFICATION AND EVALUATION FORM
3. HEALTH

1. Chanzinz a natural environment

2. Elininating an acosystem element

3. Other factors

a) Access to> Health Facilities

h) Reducing loss of life

H.  GENERAL

1. International impacts

2., Controversial impacts

3. Larger »rozram irpacts «m—eameeaws

L4, oOther factors

I. OTHER POSSIRLE IMPACTS (not listed above)

Serving as catylist for environmental
conservation rrogranms.

See attached Discussion of Impacts.
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PREFACE

The purpose of this booklet is to give the surveyor
clear guidelines about the work which has to be done
during bridge survey. All necessary information about
how to £ill in the survey check list can be found here.
The nummeration of the different chanters corresponds
with the nurmeration of the survey check list;
Information about the theoretical knowledge, vpossible
bridge types, bridge cost, overation of instruments,
content of the survey box is compiled in the Annex
part I to VII,

We hope that with the help of these guidelines, our
survay'work will improve radically.

C.B. Pradhanarng Juerg Kraehenbuehl
Superintending =Zngineer Civil “ngineer
Suspension Bridge Division Swiss Assocization for

Technical Assistance
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Survey - Guidelines

1. Prevaratory work

2. PFeasibility
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VII Unified soil claseification chart
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Iv/51
IV/61

v/1
TI/4
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l.1

1.2

2.1

Prepam tory work

Check the contents of the survey box according to _
the list in annex Part VI. You will also find this list inside of
the survey-box.

If possible, check the tacheometer of your theodolite already
in Kathmandu according to chapter 4.5.

Feasibility

Draw a sketch of the area influenced by the bridge, with the

following information (see example 1) :

Existing trail system and trails to be built in future
classification of the trails :
main trail from ..... to .e.es
secondary trail from ........ t0 +s.vesnnn
local trail Serving fOr e.eeeeevecneosens

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), situation of schools, bazars, religious sites,
industrial plants and handicraft centers, health-posts or
hospitals, social service facilities, district administrztive
headquarters within. the area influenced by the bridge,
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2.5

2.6

Traffic - Estimate

Count the =raffic crossing the river et the traditional
crossing point for at least one day.

what kind of goods are transported?

What is the proportion of goods - traffic?

Are animals crossing?

Classification of the river to be crossed by the bridge :
- Perennial ané unfordable in all seasons
- Perernial but fordable in dry season:
How many months per year is the river fordable?
~ Wet weather river only: When and how long is crossing
not possible?

According to your personal opinion : is this bridge
feasible or not feasible

Are there alternative possible crossing facilities, which
would serve the needs at a lower cost :

- Temporary bridge

- Ferry for all seasons

- cable car

Local bridge - construction

- Did you find locally constructed bridges in the
area ? If yes, find out the names of the bridge-
constructors.

- Is it possible from the technical point of view, for
& local bridge to be built at this site?

- Would local people be ready to build the bridge
themselves, if we provided them technical advice
and neterial (e.g. cables)?

sos’
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P ;illd’c 3 wi relesstalion

(Secondary Tvail)
’,/ Bezar
heallh post

|

|

[ -

| s £30 inhabilanis
|

Village ‘c*
200 inhebilants 277N VAN
” Vs

/
N, Temporary canklever

/ tpn
To village A" z umils ' bridge
350 inhabitanls /
q4orkha welfare center / Z - khold
/
|
|
1
]
I
I
|
/ To & - 20 miles
! (mein Trail)
/
/ ey
/ rProposed bridge -~ Police head-
//\ ‘ /’ guarley; hespilal
oy i _
A B s
T /
AR e

To T"+ 30 miles

(Mmain=treil)
road head ; Post office

Overall -~ skelch of fhe ares o
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3.l

Bridge site selection

Study the river condition and the coniition of the banks
2t all possible crossing points very carefully. This
analysis hes to be done at least 400 - 500 m downstream
and upstream of the proposed bridae site.

The following criterie have to be ronsidered :
- Width of the river
0 during low flow
o during high Tlow
- High flow level
~ Flow direction and speed of water flow
- Danger of the bank erosion
~ Condition of the banks
rock (hard, medium, bad)
scil mixed boulders
soil
gruvel wall
poseibility of landslides or rock falls
rivulets

O O O o o o

- Aporoximate span of the bridege and possible dbridgs type

-~ Localisation of the bridge site within the trail - -
systen

¢ are new trails necessery 7
» are round about ways acceptadble to the
people?

Bridge - sites are not possible, if =

- Foundatiors would lie in landslide areas or below
rock fall areas.,

- Poundations lie in or near rivuleis

~ Foundetions lie zbove vertical gravei-walle higher.
then 3«4 m

-/OG-
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Foundation

Fromt of

foundation
c——————

Maximum

If there is no possibility other than foundations above gravel walls "

(lower than 3 - 4 m ! ) set the foundation back according to the

above. drawiug

In such cases gabion walls of about 30 m length are necessary.

2 or3m

imbeded depth
at least (.20m

»IwiTwir

Plumb concrete

1:3:6 + 60 %

(d Q st
>
T
bouiders

W“henever pogsible use rock for the foundation. Rock is

natural concrete !

¥/
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3.2 l1f several crossing pointe are possible within the
800 - 1000 m of the studied river, you proceed in the
following manner :
3.2.1 Draw an overall sketch showing each poscible crossing

point, the concerned trail system and necessary new
trails, with indicetion of type and approximate span
of the oridges (Example 2).
If new treils are necessary, indicate their length.

3.2.2 Draw 8 profile of each possible site. &8 & basis
for these sketches, distances and elevetions can
be measured by the tachimetricel method from
one river bank. Meassure only the mosei important’
points in one profile (Example 3).

Indicate the soil condition @

- hard sound rock (rock'aachorage possible)

- medium rock (mixed rock/qravity amchorage possible)
- 801l mixed boulders.
- soll

OF

{only gravity enchorage possible)

3+2.3 Determine the bridge type 3

- suspended bridge
- suspension bridge with pylons
- suspension bridge with direct anchorage
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():Suspension ; spam ~ 66m ; river very speedy ; danger of erosion —p gabion wall necessavy
(2):Suspension ;  span ~ 100 m —b Tradifional  crossing poml‘ ; bolh  banks fll

@):Suspended ; span -s8sm ; rock on bolh  banks
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New Trail 1enslh Ho;.
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(Soil)
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3.2.4 draw & sketch (cross section) of the proposed
bridggﬁin 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 a 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.

7
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aﬂpuq pup 3ys 2

Bridge sile no 3

Cross seclion - 1:500
Byidge lype - Suspended

Span : Approximately 86.00 m
Sag dead lood : 4.70 m
Free board line: 500m

77

86.00 m L

ot

A

‘6’1’ Cable clevalion 10172

- — } : e e T N
<) S— 100
_ /\ . 92.60 H.F.1. (2021) § jg‘{
90— e % 88.10 (w.L) = Ry
8 ————— - - —— - - - - &0
Left bank : Right bank -
Hard vock

mixed gravily - vock anchorage

Soil mired bouvlders,

Gravily block

.Babion wall necessary. d=30wm
Gabians: 1/1/3 ; Height = 4m.



£, Topnogrepnic survey

4.1 Situetiorn of tne bridge : give an exact description

of the situation of the bridge

4,2 regs and bench mark

Tix the axisline with two vermanent pegs A and B,
choose a bench mark BM 100
It is very imrortuant that vegs and bench mark can _be

foung, also 1 tn 2 vears efter the survey.

Two possibilities :
- make permanent pegs and benchmark with & chisel on

rocks

lem

31

lem

SECTION

22


http:Topograpr.ic

- 11 -

tegs

g3 2nd benchmark by using iron

make »e

Plan:

Section:

Cament mortar

bbbbb

€
2
-
9
>
8
»
w

For all three points (A,B, BM

reference at least 10 m away.

Measure the distances.



-l -

ne pointcof reference have to be fixed in the same manner

&S zné cexert mortar. If present, vou can 2lso0 use trees,

ree o7 nouses

n

28 pegs and benchmark : by chisel on rock or by using iron
e
!

s, etc. Indic:2te the signification in colour
(A, / Az/ 31/ Bz/ Brv’.l/ BMZ).

Example : BM
2
\
A2
e
Y2
2

Axis line
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4.3 Triangulation

- Choose 4 - 2 additional points (1,2 ......) in the
axisline A - B, according to the span and the

topographical situation. Make temporary pegs.

- Measure all distances between the pegs by triangulation,
and all verical angles :

- bv two indevendent measurements

-~ Dby measuring in both positions of the telescove.

- measure distance "e" and angels'é’as exactly as

possaible.

- calculate the distances and elevations for all
points (A,B, 1, 2, ....) (Example see annex Part IV/3)

5T

4.4 Sketch of the bridge

4.4.1 Draw a sketch of the bridge site and the bridge
in gscale 1 : 500 or 1 : 200 in plan and-
cross-section with all important information :
o Permanent pegs (A,B), benchmark (34 100), points
of reference with distances, temporary pesgs.
o High flow level, possible back flow near
confluences, water lavel during survey.

o Span, dead load sag (suspended bridge), position
of foundations and anchorage-blocks, windoracing,

windguy-anchorege .

o Indicate the points from where you tock soil and

rock samples (see chapter 6).

o Indicate the points from where you took pnotozrachs
(see chapter 5).
o Indicate the north-direction.


http:r.!:otogr':l.pr

3 9
o Positior of rivulets, landslide arees, rockfall

arezs ané &1l other important infTormation concerning
topography, hydrology, soil and rock conditions.

(see Example &)

¢£.4.2 Descriptions’

Describe the river., Is it calm or turbulent,

very errosive or filling up or ornly averagely
so,1is the riverbed flat or sloping , give

the direction of the flow near <he bridge

ané the apwroximete longitudinal inclination

of the riverbed,

Describe the bank condition with special attention to

erosion.

V74
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span = 96.20m ‘ |
Front of — ’ Front of
Ffoundation +8.70 foundotion
A s15.90

Y»m.,.‘\'“ c:%.‘ood]n‘”
T lbavum |F-b42m

Iy

' E
S 'Y
¥ 104.70 H-FL (2000 S
- "
_100
2
R Y 7y w-‘- ,3-.0
left bank _ Kight bank
Soil + bovlders ‘ Medivm vock
Dead load sag b‘—!‘;%a_" &.18

L mt Fe2e4819v—15 . - 642
ow po R T 4237

Evample 4: Skeich of The bridge (scale 1200 or 1:500)

Cyoss — section

&
toble clevebon



3 (50m down slreams) /

I - e NFL ]
o4 |
s
-t
D W—

at
g

Front of .-,
Wind-qoy anchorage T‘» ( 20 Up :frcnns) 1029 BMy
BM 100 1
w’”‘ﬁ’fy -cdble - Sag . 240« 5.02m Potographs i  —P
| Iy« -%: 0-33% Additional * Inside of fhe pils
o« 18.4° Soil imvesligalion pils: 3

Example 4: Shelch of lhe  bridge ( scale 1:200 or 1:500)
- Plan

Y/l
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4,5 Tacheometic survey

4.5.1

4.5.2

4.503

Check your tacheometer by measuring a distance of
about 40 o by tacheometer and by tape.

If the difference between the two measurements is
bigger than + .l% you have to plot the A- correction-
line according to annex part IV/2

In order to draw the contour-lines make a
tacheometric survey according to annex part IV/4.

- Survey area

10 m upstream and 10 m downstream of the proposed
windguy anchorage blocks, 30 m behind the
proposed maincable anchorage block (suspension
bridge) or main foundation (suspended bridge),
when ground is flat or 20 m higher when the ground
ig steep.



Argo_of
detalied survey

- Use pegs A,Bor 1, 2, «ce» to0 put the instrument

- Maximum distance for measurements @
50 m ! :

- As a check, measure at least one other peg of the
axisline from each peg where you put your instrument.

A
- 30m
, -
//
//
/”
A~ <%
A Areo __of
proe Areg _of
lod survey | rouph survey | Oetailed  survey

V(-



- In the area of ietailei guvvey, mezsure a lot of points,
especlally :
0 near foundations and ancrnorage olocks.
o0 at breaking points of the ground (points wkere the

angle of slope is changing)

0 paddy - field terraces

<~

- A tacheometric survey cannot be made across the

riverbed
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5. Photographs

The following pnotographs have to be tzken
- Bridge-cite from sownstream an? from upstream,

- Right bank and left bank :
fositior of main anchorages, foundations, windguy
anchorage. '

/2.2

- Rock faces for rock anchorage .
- Details of soil and rock conditions.
- Inside of exploratory shafts
¥henever yvou tzke a2 photogravh, put 2 staff or a scale in

visible position.



http:upstrp.am

A3

It one picture does'nt cover the nacessary o.oza, taua saveral

pictures from the same position with suffici:nt overlapping.

LAY IS
N '._‘ 3}'--'."275(‘6‘.'%"- -t ot
S »' vo- + e ' . .

. . .'Lfi}'_’:i“’
ol

EATN
reet,

%

Indicate the position from which you took vhnotographs in the
drawing made under chapter 4.4 .

41l necessary iaformation on how to operate the camera Olyupus
Pen EES = 2 can bs found ia the amnex part V,
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Soil-and rock-investip=+ion

In order to deeign found:=tions and encrorage blocks, it is
very important to have informeation about the condition and
cuality of soils and rocks.

Soil investigation

An analysis of grein size -distribution and Atterberg-Limits
in the laboratory enables the values of internal friction
(f) and cohesion (c) of the soil to be estimated. This
enalysis 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 of
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 €0 x 150 em

- Depth of the pits: at least down to the estimated
bottom of the foundation, or down to the rockface.

- In each pit two samples have to be taken out:

« one mixed sample according to the description

and picture given below

. oﬁe sample from the bottom of the excavation.

/2 o
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@ Soll to be mixed
@ canvas

Q- - —————

A Bt iy s tetuta s
T

N

%//jm‘

] lll‘

Taking out mixed soil samples:

a) Make a slit in the exavation wall with constant cross-section
axb.

b) Collect the material on a canvas (excluding top soil ! )
¢) 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
nunber.

- System of numeration
}Example :

////’2 . 2
No, of No. of the samrle in this
the pit pit

: mixed sample
: bottom sample

SN o



- 24 -

- If you find rock in & pit, proceed according to 6.2.

- Indicate the positions of the pits and their nucbers
in the drawing mede under § 4.4.

6.1.2 Exploratory report

All findings have to be compiled in a exploratory
report for each pit according to the example below :
* classification and colour of the strata.

(see Annex part VII)
* size and content of boulders bigger than

60 mm
* position of ground water level,
* position of possible springs.
* position of possible rogkface

* position and identification numbers of the soil
samples.

* Compactaess of the strats.
+ any other information
For the report use printed forms

After completion of the exploration, the excavated pit
has t0 be refilled,

2
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Sxnmple

Soil - invesﬂgation

Main anchorage block, left bank
Bridge name: (Chytra bes:. Date: .20- Fes - 7978 . Bridge Pit
Bridge type: Suspension investig. by: ho no
District : 7
+ |Boulders > 60mm
Depth | Sampie| Classification
Remarks
(m) no, |and colour Size % of
of stratum
0.00 (mm) Volume
N /@ Humys brown Top soil
y! SRAXIX 0.30
\ AR
;;- S Fine grained
a Sand" - - oly
e 1:1 4
}- mived
:".‘ AR 100
3 sand [ gravel/
Lovideys 80-120 | 4o}
Fine grained samd| — - wer
C/ay ye/[aw/ Grovnad water
brown leve/
1.2
Rock medivm Classification
Quality and descriplion
See 6.2

See Annex part VII :

Unified soil clasgification chart




- 26 -

6.2 Rock Investigation

Whenever you propose to use rocks for foundations (direct
rock anchorage, mixed rock gravity blocks) you proceed 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 rock (igneous,metamorphic , sedimentary
rock) and take rock samples.

6.2.3 Describe the fissures. _
~ measure and calculate the fissure density index k
according to the following description :

k = (@)

number of fissures

measured length

<’
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- m@measure and calculiate the buikin; degree according
to the following description :

——

\

S22 P

f' ». fz - f3 * e fn
i

Sum of fissure openings (cm)
Total length (cm) X 100 %

Bulking degree a =

X 100 %

Give a description of the material filling the fissures :

clay '
silt /sand approximate percentage
gravel

crystals



7.

- write down all other important information like
* moisture content
* fissure springs
* rock formation : stable or unstable
* rockfalls
* etc, etc.

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.

/3’@

- Sand : -take a2 sand sample (approximate weight 1.5 kg)

If according to your opinion the grain of the sand
is to00 fine or too clayey, look for other sands.
Take & sample of each quality. The decision which
sand can be used will be made after analysing the
grain size distribution in the laboratory.

- Netural 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 informetion in a list.with indication
of the locality (name) and transport distances to the

bridge site.
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8.1

3.2

Labour

Inquire through District authorities the official labour-rates
Zor:

- skilled labour

- unskilled labour

- norters : o per day
¢ vper mavnd (37,5 kg) from road head/airstrip
to site ,
o for cable transvortation from road head
to site.

?ind out whetner local leaders could orgznise labour for us
(district officials, members of district/village panchayats,
Pradhan Panchas, other local peotle).

Indicate the names and position of these local leaders,

Find out during which time local neople could work.
(These labourers will be pa.d according to district rates.)

Tinal wWork in the office

Calculate distances and elevations of the tacheometric survey.

Plot the bridge site in plan and cross-section with contour lines,
vosition of vpegs, benchmark and noints of reference in cscale

1 : 20C or 1 : 100; add a sketch of the bridge site-situation
(approximate scale 1 : 10 000 / 1 : 25'000).

Comnlete the survey check list inclﬁding all annexes,

- Hand over the whole set to the design secticn,



/32



/33

ANNEZX
Part I :

SURVEY CHECK LIST



/3¢
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SURV®"Y - CHECX - LIST

Bridge name: ..........,...........................;
Bridee number: ....civiiereiriinneestreceranonons ceens
Place: tiiiieiiiieicitt it ctonerannan Ceeseesiensans
River: ..oiiieiieeriiinesrroenscccoronnanns cieseeacanen
Trail: from ......... e TO theieneneonnnnans oo
Panchayat: sececevracrsevesassarsssossesssssnssssnnes
Digtrict: teevveiinieeneneanes Ceesestneresacaen cove
0Ne ciieeaens Ceseaian B T Ceeesnaens
One inch map: t ettt teenereaa e reetr et eaaeaas .
Co=ordinates:! ..c.veeeceeceverroncenonons cesectesanas
Altitude: sevvevnvieecsesecectocsrtonccnsarocsanans

Date of Survey: ....ceeeeiececvons S ’

This check - 1is%t can only bhe filled in with the help
of the information given in the "Survey Guidelines',




Premnaraiory work

/2

Chec¥ the contents of the survey-box.

If nossible, check the tacheometer of the theodolite.
‘Ree paverraph 4.5)

Fe-sibility

2.1.1 D2rawv a sketch of the area influenced by the bridre,
(Txamnle 1)

2,1.2 Tatle of importent distances

Tistance

miles norterdays

Name of

the loecality

nezrest
(served

road head
by trucks)

nearest

ajirstrin

nesrest
station

wireless

B}

nearecst
office

post

/36
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2.1.% 1Is it possible, that in the near future a new
road/airstrip will be built? If yes, give the same
information (2.1.2) for this nossibility.

miles norterdays| loc~lity

nearest road head
(served by trucks)

nearest :ireiri-~

Anproximate date of completion: .v.veeercecnenes

2.2 Traffic counting .

Date

Time (from .... tO ....)

norters/day 1)
goodsg=-
traffic r—ﬁack- .
animals/day 2)
non persons/day ,
goodg=- :
traf®ic | animals/day J/

1) %ind of goods ......
2) %¥ind of packanimals ......
3) kind of animals ....aeus



2.3

2.4

Tlassification an?d Zescrivtion of the river:

1/

A
-

This bridge is

feasible

not feasitle

azecoriing to your personal oninion.

Alternative crossing facilities:

tennorary bridge

cahle car

"ferry for all géasons

Yhy is this alternative

more Teasible?

S3F



2.6 Toc1l hridze construction

-t

Are there locally constructed bridses in the area?

yes no

2.6.2 Could this bridge be constructed locally (from
technical voint of view)? ‘

yes no

L]

2.6.3 Name(s) of local bridge constructor(s):

/32
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2.6.4 vould local neonle be ready to build the bridece them-

selves, with our technical advice?

yes ne

'ame of the man who would be =eady to %22 the initiative:

€ 0 9 ¢ 0 0 0 0 0 0 0 0 0 40 G O N SS90 L 04Nt OB s « 0o e 0 0 v e
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Sridge site selection

If orly one bridre site wl.thin a reasonable distance from
the traditional crossing voint is possible:

continue with perarraph ¢

IT seversl hridre sites are vossible:

2,2.1 Draw overall sketch of the possible bridge rites,
trail system, necessary new trails.

(Pxample 2)

Drav a cross—section of each poassible bridge.

W W A
FCRFCI
>

(Uxample 3)

/¥
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3.1.5

Coet-analysis

/7

Bridge site No

Bridgetyve

Svan

welght of steel

reinforcementst.

construction

right bank
Weight of
cement and left bank

Gabion work:
weight of cement
and wire :

Total transtor-
tation weight

Cost of trans-
vortation

Tost of steel
construction

Cost of concrete
work incl, mate-
rial collection

right banx

and cement costs| left bank
Zost of eabion heisth:
work constr.
lensth:
rock:
lenesth=
fost of trail
cutting
soil:
lenmth=

Total costs




3.1.6 Decide on the definitive brisgesite and bridgetype:

Bridgesite No. ! ...iceteeccnccne
Bridgetype ! eectecssassenrses
Span ' ceesessssstnasce
4, Tovographic survey
4.1 Descrivtion of position:

4.2 Descrintion of vpegs and Bench Mark

Description - Distance (m)

veg A : . /

reference point A3

reference point A2

veg B

reference point By

reference point B,

Bench Mark 100 /

reference point BMj;
reference point BMo

*e.g.: chisel on rock/iron peg/ edge of a house/ tree/ etc.

7’2
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4.3 - Triangulation

Measure and calculate distances and elevations of Feg
and B and temporary pegs 1, 2, 3 ......

Use printed form "Triangulation”.

D Intermediate Tlevation
"eg distance (3M = 100)
i

753




£

.4

Sketch of the bridge

4,4,2

raw a sketch of the bridge in plan and
crosg~-section in scale 1 : 200 or 1 : 500.
For cross section use the noints meesured by
trienguletion.

(Txamnle 4)

Descrinrtion of river and banks:
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4.5 Tacreometri: rurvey

4,5,1 Check the instrument

Distance
measurement |measurement bty
by tape tacheoneter

15t meas.
ond neas.
3rd meas.,
4th meas,
A\ slean
\ .
nT % of A'=turnar
Nifferencel

If A is smaller than 1% #c or tn 4,5.3
£.5.2 A -corrections (only if necessary‘
- Tyve and No. of instrument: ......ceievvrieenernss

Traw trs staizht line of the A -corren~tiains :



{cm)} 80

+4 1/12
100

—
—

60

40

20

Distonce
m
D'= 100L

20

40

60

80

100

.£E.3 Tacheometric survey

- TFix the survey eree’

- Meke a tacheometric survey on both riverbanks

- Use nees 4 and 3 or temmorary meFs 1, 2, ...
to rlace the theodolite

- TUse =rinted form

Photosraohs

Tou will Tind a 3escrintion of the camera in the arnex
nart V of the "Survey Gidelines".

Do not forget to nut a staff or a secale ir visible

nosition.

When you take the film out of the camera, note the
film No. and the name of the bridre site or the
film.

/¥4



- Iadicate ti-  lace from where y:. . k photo~sranhs
(sosition No.) in the drawing made under naragrach 4.4 ..

identification
Yo
nosition descrivotion
Yo
film cicture
No No

s 7
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5. Soil and rock investigation

6.1 Soil invest tion

Open expleratory pits end teke =cil semvles.

identification
- localisation * Soil classification

pit samvle

No No
1

1
2
1

2
2
1

’ B
2 \
1

4
2

* eg pylon foundation right bank,
maincable anchorage left bank, etc.

- Make a detailed exploratory revort for each pnit, using
the orinted forms.

~ Indicate the pit-numbers on the drawing made under
veragravh 4.4
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¢.2 Rock investigation

6.2.1 Make detailed and overall vhotoeraphs

8.2.2 Classification and sampling

6.2.3 TFissures

identi- rock- fissure‘ bulking materia?
fication classifi-| density degree = ~7
No * cation index (%) =12
(m™+) > ol 5lo
o S| @
~l gl aln
UUJCD'E:
WRIWVIWR|{0

filling other findinszs

* equal to samnle No

Take 2 sample from each place and mark the identi““n=‘ion !

Indicate the identification numbers on the drawing made
under varagraoh 4,4, .,
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7. Material
Yaterial Name of the Distance from
locality bridge site
saal for decking
for shuttering: salla
weod
others:
bamboo
sample No
guality 1 S/ ...
sand quality 2 S/ eee
quality 3 S/ ees
natural
gravel
for breaking gravels
boulders
for vlumb concrete

Take a sample of each sand quality, pack it in a plastic-bag, lebel
it with the sample No.

If you vrorose to use natural gravels, give the approximate grain size-

distribution:

—

% 1- S opm

 5-20mm

..... % 20 - 40 mm

> 40 mn

S



<%

/17

~abour

dates

£ind of labour Rates

skilled labour Rs/day

unskilled labour Rs/day

porters Rs/day

for 1 maund from
roadhead/airfield
to site Rs

for cable transvpor-
tation from road-
head/airfield to
site | Rs

Local contribution

(Rates according to 8.1)

Number of labourers for

construction work skilled cenas

unskilled esee

Number of porters $ veeesacas

‘Time when local people
are able to work ! i eeitsersnsaneens

Jame(s) of local leader(s) D eeersens Ceesesseenee Cesesensenes
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. Firel work in the office

(54

0.1 Calculatior of tacheometric survey.
0,2 Plan (contourlines)and cross-section in the axis line of the

selected bridgesite 1 : 200 or 1t : 100 with sketch of the
bridgesite position 1 : 10'000 or 1 : 25'000,

AYNTXES:

1. Sketch of the area influenced by the bridge
(according chavter 2.1.1)

2. Overall sketch of possible bridgesites (acc. chavter 3.2.1)

3., Cross-sections of all possible bridges (accordihg
cheoters 3.2.2/3.2.3/3.2.4)

4, Filled in forms for triangulation (acc. chapter 4.3)

5., ©Sketch of the bridge in plean and cross-section
-~{acctording chapter 4.4.)

6. Filled in forms for tacheometric survey (according
chapter 4.5.3)

7. Photographs (according chapter 5)

8. Filled in forms for soil investigation (according
chepter 6.1)

9. Plan and cross-section of the bridgesite 1 : 200 /
1 : 100 (according chapter 9.2)

10. Soil samples, sand samples, rock samples with

identification No.
* only if several sites are roscible

/.
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ANNEX

Part 1II :

DIAGRAMS FOR COST
ANALYSIS

The diagramms given in this part are average curves based on
constructed‘bridges or bridges being under construction and on
average labour rates, That means, they indicate only the
relation between the different factors 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 estimates.
Such estimates have to be based on -correct labour rates.
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S Weight (fons)

|

60

50

40

30

*

7

10

/i

Weight

5
of

steel

/
- el
0

Spqp (m)

100 150 200 280
construction including cables



Cost (NC)
in lacks

)

N

10

>

o

o

e/

N . w

Span (m)
»

os2

Cost

of steel

construction

100

including cables

ST

200
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E54
o
28
;v
70
65
Suspension bridge
60 -
Gravity blocks on
55 common soil.
@ Mixed gravity rock . blocks ‘
50 or deadman anchorage
@ Direct rock anchorage
45 ®
40

i ﬁ/

. _ / //@Z /

25 ' "

€/

[~
90 / Q/
2 [ //"
5
o Span L:)
25 50 75 100 125 150 175 250
II/3 Suspension bridge : Weight of cement and reinforcement steel for Pylon foundation, Main cable

and Windguy anchorage on one river side




Weight
(tons )

60

80

43

40

38

30

2%

20

o

®

®

Suspended bridge

Gravity blocks on
common ol

Mixed gravily reck block
on rhedium rock

or  deadman enchorage
windguy bleck - anchoragé
Wined grevity roch block or
desdmen enchordge

windguy — rock @nchordge

%
-

'7

o

/4

28

Suspended bridge !

30 78

100

128

IS8F

180

Waight of cement and reinforcement steel
and Windguy anchorage

173
for

200

Main anchoroge
on one rlver side

223

SpanA (m)

*/1




S

1'30'000

Suspension Bridge

@ Gravity blocks on
common soll.

I'’20'000

1'10'000

@ Mixed gravity rock

'00'000

or deadman anchorage.
@ Direct rock anchorage.

blocks

90'000

80000

70'000 —

60'000

50'000

40'000

/
/
el
/
,/

30'000

\[\

20'000

/l
_—

10'000

Spon
(M)

0
I’s/5 -

25 50 75

Suspension  bridge :

Caonstruction
on_ onc river

cost

100

for

side (including cost

125 150

Pylon foundation, Main cable & Windguy
of cement

I75 200 225

anchorage
8 reinforcement steei)

250

S/1
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Cost (NQ

'20'000
I'0'000 Suspended  Bridge !
@ Gravity  blocks on 74/
— common  solf V4
100000 : 7
@ Mixed gravily rock block yd
on medium rock y
90'000 or deadman anchorage 7
windguy block anchorage ®’
7
80'000 @ Mixed gravily rock block or /
deadman anchioragé
windguy rock - anchorage /
70'000 ”
/. (O
60000 / N
7,// )
50'000 4
40'000
- /j//
30'000 >
//
20000 ' '
/ v 1
10'000}: ,/
Span(’m)
o . 80 75 100 200 225
Suspended bridge : Construction for main anchorage and windguy danchorage
on one river side (inchiding cost of cement reinforcement steel)

=)

9/



trangportation
cost per tons

Total

=
=
=}

(L]

II /6

Total

(<

transportation cost per tons

19000

13'000

12'000

1000

10000

9' 000

8' 000

¢

7'000

N

€' 000

5 000 -

\\
X
\!
\\\
N

4'000

3' 000 A

2'000

m
o
o,

>

I' 000

AN N

m—u
5
o
™
©

Porfar _days .
Miles

—»

[ Qe -

/1
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I/8 Cost ond total transportation weight of gabion work

per m length (including cement and wire)
Height (m) I 2 3 ] 4 5 6 7 8
Construction 17173 longitudingl 17172 17173 _
:::.olmlc?;tc) 500 700 ISO0 | 1900 | 2200 | 3700 | 4200 {4800
Toto! tronsport.
ﬂlch('kgl;" w1 120 140 240 280 320 | 510 570 630

I/9 Cost of new trails per m!

Ground condition Rs 7/ m!
in hard rock 1o
In soft rock 70
in common- soil 40

PR



ANNEX.

Part III :

BRIDGETYPES
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III/ 1

IIT/1 Suspensiocn 3Bridses,

A. Standart Desisn Susvension 3ridge.

1 Span S 1
T I
o '
o Sag !
e &
g 130
al
Camber (c)
2 8m
> WL

All svans: Backstay angle o= 26.56° , tange
Free board min. 5.2Cn.-

Span s Pylon -Dead ioad Camber c
(m) heigth h| sag f (m)
(m§t (m)

66 11.00 7.57 2.13
73 12.8% Q.18 2,32
Q0 14,72 17,99 2,41
102 16.50 11.96 3,24
114 18,30 | 13,51 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
108 29.10 27,80 4,00
210 32,70 24,45 6.7%
222 32.70 25.70 5.70
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E. Suspension Mriige with direct Anchcrzge, incluiing

¥indbracings.
R Cable spon | L
—] Bridge spon s
3/8 4 $/2
Sag W
L 30
K LCombar
<t
HFL Sm _
o 1 0, 4/
D%— g ) ‘“_::;
oh - , . 1 — ]
o -
) » q - =
o~ \q\\
% ) Bridge span s 1\\
s <
Snar range @ 30- 250 m
Free spans '
Teed load sag : T, = T%— - ?%
Backstay angles : tenglly= 4sfv , tangdy = :%#.

<



&

(W]

TIZ/13

Suspension Bridge with direct Anchorage, without any

Yindbracinz,
L Cable span | L
280
lor ]1 Bridge  span S 1
av =
Sag fv
—T(Z—ambor c
R HFL 15m o
Cable span |

Bridge .span S

"nan range : 30 - 250 o
Free spans
- . - S - 2 e - 7 f
°.9.d load Sag » f\, el ﬁ- 24 —'“. - Oo' .4.‘7
¢ £, 4 f,
Backs*tay angles : tang X, = —5— , tang "(h = =3

Yo windbracings necessary
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7. CSusvension Bridge with one Pylon.

{ HFL ESm

(14

Spans s, dead load sags fv s Pylon heigths h, canbers ¢
according to chapter III/f1 B, : Standart Design Suspension

Bridge.

4 f .
v , tang & h: .ié—-

Backstay angles : tang oy =
5

tangf = 0.5, p= 26.56°
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II1/2 Suspended 2ridges

A. Level spon

.

Span
-
HFL
Svan range : 31.40 = 175.40 m

Standart gpans: 31.40 + n2.40m (n =1, 2, 3, ... 50)

e.g. 31.401 33080, 36.20'
free svans possible
Pead load gsag : f =- ;

=

¢

B. Inclined span

S$/2 1

e‘lazolionL.
—+

[
—

P : low point of the parabo

Snan range : 30 - 170 m
Free svans possible
~ead load sag : b= '%? the smaller of
b = 2= _h the two values
- 17T 4
h n2
Lowpoint of the parabola : f = > * b + T80



~
-
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Suspended bridige wiinh desi mar znchirzge,

S~ar s, sag f, cpan range, standart emans according to JII/2 4.

anchorage:

Bock

stay angis 3B tgp= 05
B = 26.56°

S0
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III/31

III/3 ‘Windbraci.zs

Susvension bridge: always windbracings necessary, sx:z2nt
bridge tyve III/1 7.

Suspended bridge : up to 48 m span no windbracings necessary.

g }8 e

Ihe bridge

lina

. Pl - s— - —s—-
Sag : £y =L, = T3 - 77

Angle ¢ tangd = —

Windguy cable elevation at the anchorage blocks:

- suspension bridges : equal to the elevation of the
pylon base (ton of foundation).

- susvended bridges : equal to the elevation of the
lowpoint of the parabola (dead loa

The positien of the anchorage blocks in plan can be found
with the follawine randitian:

Ground in
the oxis fme of 'he windguy-cable
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2 Ly
D = 100-L-cos o (L = Ll - I"Z) AH =V + 1 -2 /*Z
V = 100-L-sinxcose = 50-L-sin2e H = H, + AH I i “1lAH
| Otn. rZ4 N|
or V = D-tangoc 28 D -
STATION| STAFF | HORIZ. VERTICAL] TOF [MIDDLEIBOT. [OTAFF JHORIZ. | VGRT. PIFF.IN RED.
NT.OF | STATION] CIRCLE cIRcLE | tAIR | valr fuair {iwtEROISTANCH DIST. | ELEV. LEVEL
INSTR. I o In Z Ly i D v Al H
ft/m 0 '/& ixlo/} '/c] Ft/m] £¥/m f#;,/m £t/m § £t/ |4 f+/m | £4/m ft/m
Sotiorr ,_{_ﬁﬂzz Tole] |7p | dslel 1714 7]z I”I’!”~ A21olol¢]_|2lols|A [8l7ls 1o]L? A5
_liLiq_. — z JUDIN 0 S DY SR DR SRJ SN O O i . aEEn I ‘ ' L) o). O
(F.L.= fov.p0) 3 g1 . !

ac-w)l VUV From the tables "TACA":
' T EEEETE TR RN D 100 x 81n284%45.6" = 100 x cos® 5°14.4' = 99.2
— ¥ttt ~F- 11—t —F o -1- oo x 8inal cosoc = 50 x8in265%°14.4')=+ 9.09

‘1 é‘ ;LR ot Tde

'T.. e V i ..Jf-:il : Example :

Horiz. citcle = 17295044 B
Vert circle = 84°456¢ B
Jop Hair = 1 410m
Middle Hair — 1249 m
B. Holir - 103 Im

(I -~ 1486 m)

Illilll|llllllillli||lllllllll'llllllllllll!l Illlllll'l'lll

0 N X

Ros i i aaa

« | s N

Remark ;

As that theodolite
has 0° In the zenith
the vertica! circle
reading of 84°45'6
N gives an angle ot
W of  45°144

0 n m 0 Al oh (£4]

'lllllll'lllllllll'l'lIllIlllI'llIIIlllllllll'llll lllllllll

SUCTA2TNOTe) puUe sSFUTpray

Z¥/AT
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ANNEX

Part IV :

SURVEY
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I7V/4 Tacheometric Suf;ey

-ZjThe staff should be placed at well-defined points in orcer to

Material required Theodolite with tripod and levellxng—staff
Summary With the aid of the theodolite and the staff horlzontal
distances and differences in elevation between the
theodolite-station and the ataff-points are determined,
independent of the uneveness of the ground between the
points.
Sketch_in plans
'8 //.5 'L+
? ‘ w— a— -
outmmy 1 . - . . .:98
6. — “\ T ‘1
'5 —
S—

Description:
l. Set the theodolite on point A, measurs the height of instrumeat.

2. Bring the 0%9-reading of the horizontal-circle in coincidence with
the bridge axis (Direct thc leiescips tuwarda point B with the
horizontal-circle clamped in 0°-position).

3ﬂgixgx_p:gpqx_glggpement take for every astaff-point the readings
of the horizontal circle, the s vertical circle, _the top hair, the
m{?d{g.ha‘r @Eg bgg}gg_hair and note it down

describe the shape of the ground as accurately as gossible.

8.8, changes in the gradient, in the slope, other breaks in the
ground; details such as houres, big stones, trees, foct-trail,
rock, river-bank, high-flood level. pegs B,C,D, 3.M. etc.

5. Using the taples "TACA" calculate the horizontal a»d vertical

distances, g4lso pocket calculatoss and ordinary tables for
the trigomometrical valuss can be uged.)

Note: - The gtaff must be kev™ in a vertical pogition. A sligat
inelination from the vertical will résult in a large arror
in the calculated distances!

- In the calculations the acrizontal distances are rounaed off
to ¥ 0.10 2 and the differences in elevatiors to ¥ o0.05 o .
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IV/43

Tacheometric Survey with Theodclite {ern [ 1 - RA

“his survey can be done in the same way as shown on rage IV/L). irexs
are cnly some dlfferences in the reading ana c:loulaticis, #ish =niz
instrument you will get directly the horizonza’ distance. Mo 10re caleu
lation for that is necessary. You can also get directly t.: “iS ererce
in elevation 4H., This difference you can alsc ze2t by the calculation

AH = D, tang. When the slope of tne line of sight 1s zmall, <his

) BRIDGRE NA. |
TACHYMETRIC SURVEY st ko 5 1-a |
JOB: DATE:

INSTR.MAK: NOTE-K3EPER:
STATION| HORIZ.|VBRTIC [HORIZ HEIGH?T:|DIPP., :=LB- REMARKS
PARGET | CIRCLEB|CIRCLE |DIST. [INSTR.I] IN VATION
SIGHTZD(| BLBY.
| D z | aH
€|l c [+ tang| m a H m a }
Pra | B [ 7 30 fﬁ { | it'o0lole
7 11706151314 02 71 i/Fc .50 M 349 11631119 Brong Axi l
' Ll PPt . 1
) B I N N o e
—— > — ——— ——
DIYYERENCE IN ELREVATION:
Selsator ring on AH: I = Z: AH = Resding 2
I¢ 2: AH = Reading + [ =2 1 | 28|
Vish vertic. angle AH = D-*ang + I =% ahll
AL, ROADS DEPARTMBNT SUIPENSION 3RIDGR DIVISIOW
e.g. Horizontal circle 176,5559
Vertical circle (tang) ~0.,27u7 |
Distance (direct reading) 15,8C a
Difference in elevation 042067 x 15480 = 7,15 =
Sr airect reaclns
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Sketeh to explain tue caleculation of
= horizontal distance and difference

in level out of inclined tacheo-
metrical measurements.

&z

i |
1

instrument station A

Readings: L= Top Hair ' o s Verticol oangle
Z = Middie Hor 1 & Heightof instrument
L,= Bottom Hair
Calculetion: L= L~L, d= Lxcosx
D's 100 xd = 100xLxcosu
D= Dxcos = 100xL x cos’
{: Dx sint = 100xL x 3inX x cOBX
or § = tonx, V= Drtoni
ah = V=2

aH = ah+]l = V+1-2
RL.otB = RLotA+ 4aH

Staf! stotion B
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I7/5 "Step metaod"::r profile zeasurements, Distance measurerent

A. "Step Method"for Frofile Measurements
pp—— — —eeerne

——— e
——

Material required: Levelling-staff (4.00 r), Carpenter's level (spirit
level), 3teel-tape (2.00 to 3.00 m ).

Summary: After tho measurement of distances and differences in =le-
vation vetween the pegs 4,B, 1,2,7%,... ythe profile be-
tween these pegs is measured in "s%eps". The levelllng-sta
will be the horizontal line and the steel-tape the vertical
line of such a step. The staff is kept horizontal with the
aid of the carpenter's-level, the steel-tape vertical with
a plumb bob,

Description

The measurement gtarts from a peg.

The first one or two steps should be measured frox *this peg upkcill
and then only downhill.

Feur persons are needed; one to watch the bubble and,together with

a second one,to keep the staff in horizontal position, a third ore tc
read and measure horizontal and vertical distances and the fourth one
to note down the measurements.

The carpenter’s-level must be attached to the levelling-staff,

Uphill measuremernt:

- Move the staff (0.0o m --end in the air, 4.00 m - end on the ground)
uphill until the zero-end is directly adove peg 3.

- For the next step the staff must again be moved uphill until the
zero-end is now directly above the point touched by the 4.00 a-end
of the first atep,and so on.

Sketch:
2nd step

Downhill measurement:

-~ Set the zero-end of the staff on the peg (4.00 m - end in the air)
and mark the end of the atep directly down to the ground.

- Now bring the zero-end down to this mark; the 4.00 m - erd will
then give the origin of the next step, and so on .

at stap "\
0.00m &4 D0m

Skatch:



http:steel-ta.pe

IV/5e

Detail meaBurements:

- In addition to the "step-heights" at the zero-end and 4.00 m - end,
vartical distances are also measursd at breaks in the gradient of
the ground,

- For all these points the horizontal distances are read on the staff
(elweys starting from the zero-end) and the vertical distances
meapured with the steel-tape.

- In steep places the "step-length" may be reduced to 3.0o0 m , 2.00 b
or l.50 m .

Sketeh:

EXAMPLE FOR THE NOTES,

. pr—— —

horiz.dstonce |verticol disionce| remorks

P )

from _peg upwards
0.00 2.20 on the peg
2.10 0.90 field , eorth
270 030 fioid, eorth
i 00 0.00 tieid, eorth
! trom peg downwords
1o | iR | meam |
’ " ‘ earth
| 280 990 fiid mneg | [ ' TP Gowmror
! ‘lgg gﬁgg ?dd with
I gho 0.90 ?“ . 2nd step downwards
i 4.00 a?%> bushes, stones
888 I.?O w ! 3rd stop Gownwerds
2.00 |.40 " .
l 0.00 0.00 bushes ,stones
Note; The measuremente between two pege should be
cheoked.

= The sum of all the utop—longtha should give the
horigontal distance between the pegs.

~ The sum of the vertiocal distances at the stop—onda
(sero-end and 4.00 = - end) should give the
difference in elevation between the pegs.

ALF
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heasurement of ¥ 2ntal Jistuarces on 3l-ras, wiiz
I

[(\]

ssuring Tape znd rlutaet.

ST

Judging by eye the tape is kept horizontal.
At least two persons are needed, one at each snd of the tape.

If the difference iun elevaticn becomes too great (=zore than 1.80 m)
the distance should be divided into two,or more parts.

lower one.
For zreater accuracy
put a peg at every inter-
D o2 s mediate point,
= (at the points 1,2 ...)

Sketch:
) de [ de _ . él D= dl +* d2 + d3
] 1
‘ Note: The zero-end of the

R e Plummet tape should always

_ be on the side touching
Tape the ground.

\ ~ | 3tart measuring Iroa the
4 e higher point towards the
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IV/5 Survey Instri.

/%

WILD N2

Engineer's Level
with rotatable telescope and
reversible tubular level

Figs 1aand Ih

Base piate

Foouscrew

4illed ning lor setting the honzontat
cucie (only on NK2)

Agading MiCroscone las circie

{oniy o NK2)

Rateass iever (Of r0taling (he (eie
3CO0® aNd revrting the luvei
Focusung knod

Tolescope avepiece

Ooen sght, with natch maruing

Fig 14 Wild NK2 Engineer 3 Level wilh nonzoniar s . i nstrument centre for £ antnng
ander 2 100l point

Teiescone odrective

Cucuiar leved

£naless hontontal dive anih anobd at
each eng

Tunng screw

W = & Lg-—

-
—-ow

~

oo

Profective cover (07 1uDUIAr revel
€/e01wc® lOf ODBRIVING 1N YOI
bubole

Agiusting screw fne tho $oiit hubure
lubDulel ieved)

Fised reliector

@

Fiy th Witd N2 Engqineer s Level wihout hotizomat cicle

Erg 1 Stall radding weh the Wid N2 “eqni ) 486 m Dwgrance 39,

The circie. divided into either 360 or 400 intervais. 1s viewed througn
a scale microscone (4) left of and Delow the telescope svepiece The
circle graduations and the scale are brought into focus Dy turming the
ayeprece of the reading microscooe (4) The nymbered degree (360°
model) or grade (400" model) graduation ines of tne circle are on the
teft of the image. the scale is an the ngnt The scais :s aivided into 6 inter-
vais of 10" gacn (360° model) or 10 intervals of 10* 2ach (420* modet) The
zero of the scais 1 tha long upper itne with two ShOfT Index hiries.

F:a.5 Coucle reagng. modes NKQ 314732 331 559




The Wild NK0O1 Dumpy Level
1S & most convenient ievel for the
building site. The teiescope rote.as
unger a fricuon-braked acion thus
requining no horizontal clamp. Fine
poinling i1s compietec by means of
2 onve screw. Readings on the
metel horizontal circie are mage by
eve against 8 {ixed inCex mark
with estimanion posstble 10 » tenth
of 3 depiee or grade according (o
the circle division The crrcle riself
can be turned by hand 10 set any

TheWildN10 (NK10) Engineers’
Level is smal! in size but big i
performance. it has all the qualities
of a larger level ana gives accurale
results under all condimions. It s
suitable for generai leveliing. route
surveys, Irmgaton works, civil and
constructional engineering. When
fitted with & glass circle (NK10) it
can be used n fla: terrsin for
tacheometric work and for meas-
uring 8nd setting out horizontal
angles. Rotauon is fncuon-braked
and an endiess drive screw is used
for fine pointing. The line of sight
18 levelied with the aid of a tilting
screw and the well known Wild
“split-bubble” image sysiem. The
tubuisr level is ventilated in order

Ubservation mirror
Tubular Level Bubble
Jircular level Bubble

Telescope Eyepiece

Index lark

Horizontal Jircle

1o avoid excessive acsumuistion of
internal heat and it 15 also well
protected against camage. The
N10 nas sn extremely shon m-
nimum focussing distance of 1 m
(3.3 t1.}. which 1s most useful in
resiricted spaces.

Conteiners. The smalier instru-
ments (NKO1. N10 and NK10)
have a shock-proof plastic con-
ta:ner which 15 exceptionally strong
anc long lasung. aithough wvery
hight and easy 10 handle. The hd of
tne container can be used 10 pro-
tect the instrument at the working
sie.

oesited iniual beanng Four oor

sround the cucie indicate rapidiy |
the nght angie sartings. The circular

and tubular level bubbles are seen

tree from paraliax in the hingeo

observation mittor which when

ciosed protects the Qlass viels

Tubular level 3ubble

Focussing screw

Drive Screw (fine poiunting)
Circuler ievel Bubble

Tilting Screw

tQQQ)

"Split-Bubble"” - Image of
the tubular level bubble

/P A
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Ter 2T
avy/ 00

Kern GKO
Simple Construction Level

The operation of the GKO 18 exvemwy nmple and, therelote,
no specisl skill is required to use \t. This manual shows how re118DIe
results may_be gbsained n the umpiest way

Meoseuring

Height

@ Open the bubble mirror (8)
@ Canter the vertical hair an
the rod using the honzontal
slow-motion screw (7)

@ Use the tilting screw (8)

to center (he teiescaope bDuobie

o Take the reading of the
honzontsl haw on the rod:
1.398 m (Fig. GKO)

Distance
@ Set the upper stedia hair
(the lower stadia haw n

the case of the GKO0-E) on the > .
nesrest decimetsr umng the e
titing screw (8) tF4)
@ Read the rod intercemt 4 )
between the two stadia hars 2 ot

@ Muitiply the rod int 4 |

by 100 to obtain the honzontal
distance; 20.5 m (Fig. GKO-€)

Ak

Specificstions

Mean error in 1 km (double run)
Telescope magnification

Objective spenture

Shonest focusing distance
Sensmtivity of buil's- eye level
Seamtivity of telescape level
Cantanng precisian. teiescape level
Circie resding. Dy ssumation
Wesght of instrument GKO

Wesght of carrying case GKO

Dimenmions of camying case  GKO

Tewting and Adjusting

@ To iower the reticuie
(negauve cofrecuon). firmt
Ioosen the lower adjusting
screw (10), then ugnten the
uoper aglusuUNg KITW (11)
o To raise the reticule

{ posstive comection), first
'0osen the ugper ddjusung
screw (11), then tghien (i@
iower sajusung screw (10}

Angre (GKO-C. GKXO-£C)

@ Susoend the pluma ood
{tound 1n the carrying care)
from the hook within the
tostoning scrow (1)

@ Conter the \nsrument over
he ground pomt Dy lengthemng
o¢ shortening the tei@eCo NG
mpod leQs

@ Lovet the instrument roughiv
@ Set the verical haw on the
sl pOINt

© Onent the greduasted arcle,

L. 9. bet 1t tO 18r0, DY turming
the knuced nng ()

@ Tum the (seeco0e (0 BNt
the second posnt )
@ Reed the cicie: 81 b L ,

£ 0.02 /7 mm
18 =

0.94 in (24 mm)
I (0.9 m)
12-15" per 2mm
40-50° per 2 mm
rd”

0.49/0.1°

1.81b (0.8 kg)

111b(05k9)

87:39+39mn
(1721010 cm)

*
e

“H'l\h|lvl'..l‘} ;-
s

v

Kern & Co. Lta.

Opticst and

Meshamcal Precison instruments
5007 Asreu Switzeriand

Xern

SwWiSS
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WILD Ilo Direct Reading Theodolite (face left position)

Base plate

Sprirg plate

Swivel locking device tor tribrach

Trnbrach

Crcle locking lever

Resting and hoiding bolt

Plate isvei

inoe: level setting acrew

lllumination mirror

Telescope eyepiece

Bayonet holding ning tor 10

Reading microscope eyapisce

Focussing sleeve

14 Knob for reticie illumination, with pir
tor rear sight and roo! centring

15 Vertical circle housing

16 inoex ievel mirror

17 Fore sight

18 Objeciive

19 Verucal clamp

20 Vertical orive screw

21 Adjusting ocrew for piaie leve!

22 QOpucrl plummel eyspiece

23 Horizonlal orive acrew

24 Hornirontal ciamp

2% Adiusting screw jor 26

26 Footscrew

The Wild T16 (T16E) Direct

Reading Theodolite 1s 8 tacheo-

metric theodoirte sunable for all

low-order triangulation. tacheo

metnc detarl and traverse surveys

mine surveys, property surveys

bwiding site measurements. mark

ing out. elc.

The easily read scales of the

hornizontal and veruca! circles. with

estimation to one tenih of » minute

of arc (0.2¢). sllow work 10 be

camed out quickly Ali clamps and

drive screws are placed loQically s¢

that they can be manipulated safely

and comfoniah . The combinauon

of the simple circie scale reading

and the operation of the instrument

1tselt makes the T16 a most usetul

instrument for use by trainees

The cewachable tribrach ensures

that the T16 can be used with all

Wiid traversing equipment and. o'

course. the normal accessones anc

attachments 2!l provide addnionai

uses.

- n s
BRI = OOm IR AW

Exanple for the reading
of the circles

Verucal circle 98%64.4"
Honzontal cwcle 130%04.6

/2
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Honbing vasmpbe 40000 inodul Burzonte! e verpeal s mule
tanndeme ewboyg 1US 8224

Pl ol vies ol ahe e
DRVITTTORY] BT

Wikt 12 Unaenat Dicoatotn

Ot pebanana 1

Totwac b 630G

THapsasratanny savvnaar Yaan Innezonitat
cude

4 Supiprat grent Wisees i 1o
dntiuhenl sests un tle
Pty

Hozoni clang
Vetbe ol dirve scicw
Optical sight wath ponisd Sou «enising
wider 1ol ol

Vuerbiead clamp

Tlanaseliuns imaroe $oe verton i cad b
Folosogpne Bl b

)

9
10
1Y Sulony caleta b o aryany bl
12
13

14

-y -

~c v

Couryuig bt

Lucbaig sarew boa tatngsng tunnlie
Lover ton fckd il v w 10
Mot Wi usiig s
hghtuy wo

YO Fun wnaang oo
17 B oapGimt oy s by cycpmen e
Purssten:
Lotditiabonns Batn 0 1y aces ol ouandaig iU O
19 Telescope o pepin s e wathe diagilen
LY T

20 SuhCss b loe Hy bl v ce ading
23 Flac kvt
22 Phwt i deiee aieem
24 Luves b cach dhive Kol
23 Cucubu i ade
25 Swinid o by bt
Avuw DIWN  hadoa
Anaw UP widocbel
Kirats oa st wecdd i arow DUWN
st L by sceeaed st whees
Wl b s b ey
26 bouutanaw
27 Base jdon
M St st

T T T T JE TS YT IR IR BT R A

WILD T2

Universal Theodolite
with automatic index

S22
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Self-reducing
Engineer’s
Tachymeter Theodolite

K

N AW -

o

1-RA

Numinating misror

Crcle 1eading eyepiece

Vertical slow-motion screw

Coarse-fine circle orienting drive with safety cover
Leveling knob

Focusing knob

Selector ring for honizontel distance or difference in
elevation

Finder-coliimator

Switch-over knob for clockwise or counterciockwise
reading on the horizontal circle

10 Termunal for electnc illumination

1"
12

Fa

Vv
4

Horizontal slow-motion screw
Micrometer knob

g 5 Examples of circle readings

erucal circle - 0.2047
00¢ Horizontal crcie
with micrometer Clack-
wise scale 170v 65¢ 30

Verucal circte -0.0054
400° Hornizontai circle

with scaile microscope.
Counterclockwise scale 2819 22+

Fig. 6 Hornzontal distan~« reading 15.6 m
Setung of selector nng D

Fig. 7 Drterence in elevation resding 6.4 m

Setting of selecior ring 4 H

Sighting height on rod 1.30 m

Fig.3  Centenng tnpoo

(- - BB N O X )

Centenng socket
instrument support piste
Tnood head
Relesss outton
Centenng rod
Guard nng
Buliseye leve! housing
Bayonet lockung lever

S

9 Spherncal zone

10 Tnpod plate

11 Ciemping gnio

12 Centimetst scole
{he1ght 0! Instrument
sbove station point)

13 Buliseve leve!

"

13

e
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Compass Theodolite
3. Description

{In thie Booniet, tace ielt (ngAt) poeition meand thel tAe vertiea circie
«» loft {right} of tha hine at 31gnt)

11 The intrument

3.1.1 The Lewes Part (Ag. ! a1 the eng of the Bosaler)

The tower 0srt of ING :asirumaent 18 Armiy SeCured [0 ING Gase DING (1)
of the Metsl contaerer Dy mesns of (N7ea 1CTOWE nsertad HOM stow,
it Nas (he usual three leatscrews (), (4Ch ol whCh CBA BE reguinin By
A adjustrvent 3cree (4} The (cwer ol 8ise COontiens INg compass
circle wih 3 |ewel Dpanng (9. 4). By oresmag dowa the lever (1) sne
oA mowng it Sawty left (c1ocames) unil £ reachen Ine ten, INe com-
SASID S108l DivOt NG (9 lren I rotate. Mo
g Me lover 19 the rQR! "anticiocawsssl isE tNe cHEIQ fram INe prvot
AAE, D0I0re My g (MR 1NILA TENL, (N0 Iover MUS] HWEYE Be 'L sAd
DusASE 1ME 1he amaN naich

11.2 The Alidade (fgs ' ina D

The iower 0ert ol ThE 87040, 10QOIREr wal ING ASIIIONIM Clams (11}
and dMve (22), 10 lss1ened 10 NG UPOEr PEn Dy Meen s of TAIee CADIEA-
NO8d0E SLrEws (3) WAKCH 876 $CT et 110 IR® O ST NOyBing 1 oM Yostw

»
2 !
5
2 2
pi
»
P

Pe 1 The Cameser iune

1 Basa pedig i8 Comsasy vou
N Meriearsl ciamy 19 Mogne * -
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rParts and Festur 97 PAERE Bt Pen ©E3 - 2
Shutter release button gm— .. . o P ——eAcCessOry shoe

Film counter o—

Carrying strap ring ¢

F'stop ring g

ASA setting ring o

Flash synchro,
terminsl ¢=

“Wiewlinder
- ——afilm rewind crank

—oFilm rewind knod
Canter 1ndicator
=% Chromium dot!

~—=%acusing ring

——eE|ectric oye
{Light accepting cell}

Lens
-

Film guide rail ®——~- - r

@ Sporochket shalt
Film winding

Viewfinder eyepiece g — ; i

| —— . —_

Cartridge hoider and
rewind shaft

Film compartment

Rear cover lock =+ . ] ti

- = thumd.-wheel
-eTake-up spo0I

‘——-————ofilm pressure piste

Film cartridge prongs

Rear cover

Tripod K@t G

Rewind button

B Main Features
Film size: 24x [8Bmm uysing reguiar 5min cassette
Lene: D. Zuiko F 2.8, fa30mm
i4 elemaents in 1 groups)
Shutter: Olympus programmed snutter
Automatic; | 40 sec. or | 2CO sec
Manuai . 1 40 sec.. X syncnrao contac?
Automatic: Shutter reieass dutton :ocking 3ysiem
far under exposure
Lens opening ; Automatic. Diapnraxim sutomatiyaiiy
moves trom F 28 toF.2
-For ttash pnotgsraohy
trom F 2.8 to F 22
Viewfinder: Lununuous hrignttrzing finder "Magnifr.
cation Q9 with parallazx correctson
mark and red warning $:gnal 10r yrnder
exposure
Film loading : Easy loading system

Manual

Film winding: Thumb winding al camera rear
Seif-cocming t0 prevent dlank and
qoubie exposure

Film caunter: Exposed counting, seif-resetting lype

Film rewinding : Crank type with seif-holding rewind

sutton

Focusing: Zone focusing !ans system

'$ istance symbols setting}
Exposure meter: Automatic exposure 2diustment
Dy Juwiitn eI1eCtrIC ave neter
Automatic exposure range: EV 3.J2~Ev | 7. {4 ASA

[{ole)
Film speed setting : ASA 25~A3A 430
Rear cover oparation : MinKe type
Accessory shoe: Coreless tlash contac?
Size & werght: *108 1 a:3thj4s66inheghti<48ldenthimm,
44 w-dtni-2,‘ilholv:u‘nux21aomm
ol.

inches, 370 gr.,

——®ASA indication winduw



vsee

¢ —— e
Rotate the ASA setting ring until the ASA
number ef the 1ilm being .ised appears
in the ASA indication window, Then lurn
the F;stop ring until the AUTO mark
clicks and stops at the center indicator,

* Sct ASA film spesd to 40 for 32, when

= you use film with
mSAi ASA rating 32,

€. 6t the distance
The focusing ring has 4 distance symbols.
Take an approximate distance between
your camers and the subject, and set
the apprepriate distance symbol 10 the
center indicator by rotsting the focusing
ring. For general piclure-laking. set the
group snsp symbol 3\ 10 the center
indicator, which gives you a geod resuit.

Distance T o
s'ymbol ‘ 1) ' B3 l 'e|¢ l A

Distance ;2.3 1t 51t 10 %1

|reprasented 1m _ii.sm am !

sbutithangchid i) .
ICiose. . Por- Group iLand:
LSUD’“‘ iUp ! iret snap iscape |

* Beyond ciose-up symbol (8 ). the ring
stops as 0.9m (3 1y which S the
closest distance setting.

Can ,";,;x-:\’fﬁ,‘f ' 7. Composs the picture and releass the
- - shutter
Hold the camera firmly. Look through
the viewfinder anc place the subpect in
the center of the frame. Press the shutter
. relesse button with the fist part of tne
. index finger, but NOT with the tip of the
finger.
When making close-ups (close-up symbo!
or closer), frame the subject n the srea
unger 2 emall indices which are the per
allax correction merks,
When the subject i3 100 dim, the shutter
can not be releasad. and » rod warning
Bignal comes up in tne VieWTinder in
this case, move the subject 1o an erea
that has mere light, or use s flashgun.

3

8. Rewinding the thm

When a roll of 1sim 13 completely exposec.
rewing the fum. DO NUT ettemp: to
savance the fitm. The fitm s compiately
oxposed when the red triangle of the film
counter points the number 72. 40 or 24
depending upon the iength of film used.
Press the rewind button on the bottom
of the camera body. Litt the rewind crank
8nc turn it in the Oirection Of arrow.
The crank 15 1ght while the film 15 Deing
rewounc, but when the end of the film
tesves the 1ake-up $DOOL the crank will
become ioose. Oper the rear cover anc
pull out the fitm rewind knobdb. Then
remove the him, seeping 1t swey from
“direct sunhight. ’
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P 3

1. Set the camera to manuai system

o=

Turn the Fistop ring to move the "AUTO"
mark off the center indicator, The Auto
system i3 switched to manual system,
Set any one of the F numbers to the in.
dicator. The shutter can be released
freety regardiess of light condition.

. Open t"e rear cover and load the

came 4 with film

Pull .ut the rear cover lock. The cover
will spen automatically. Then pull up
the ewinding knob. Put the film cassette
it the him compartment, Push the
rewinuing knob in, If tne knob cannot
be pushed in compietely, turn it shghtly
clochwise or counterciockwise, whiie
maintaining oressure.

Engage the film with the take.up spool
Hoid the camara with your !eft nand.
WNith the right hand, oull out the him
end !0 such extent that .t reaches he
take-up spool. insert the fiim end into
any al the sn $i0ts on tNe take-up $p00I.
keeping 1t away lfrom direct sunhgnt, de
Sure that the gess teetnh an the sprochet
sogol engage *he perfarations of sotn
sides of the fiim, winding the him on 0
the take-up spool. Close the rear cover.

Check the film counter
wind the film and reiesse the snutter
button Regeat this motion twa or three
more times until the red triangie of the
flm counter paints to " Frem this
point, start taming pictures Nhenever
you wind the film be su/e@ you wng .t .H
the way. !t the rewind kN2
turny  Zuring the re.
pested mation. tMms
thows that the ftum a9
Deinyg Iivans @1l nroperly.
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VI /1

Vi~ Contents of the survey b
1 Drawing board 52 x 42 ocm

1 T - quare 52 cm

1l Small drawing board

1 Folder with

1 Manual "Bridge Survey Guidelines"
- Printed forme :
- Survey check list
- Triangul«tion
- Tacheometric survey
- Tacheometric survey with Kern Kl - 3A
- 3J0il investigation

-

knife

pencils

eraser

triangles

protractors (360° and 400 g)
drawing curves

compass

rolls of plastic tape

[ o S TR o R AV B AN B AV T o Y AV}

scale

Drawing paper for drawing bpoard

Camera Olympus Pen 3ZES - 2
Films

Geolngical Compass

Hamrer

Chisel

15 Iron pegs 9 1% mm, 0 cm long
1 Small trowel

H - - N
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Vi /2

steel tape 70 m

steel tape 2 or 3 m
spirit level for staff
spirit level

Plummets with string

tin with colour
brush

2kg of cement in plastic tirn

20 plastic bags for soil samples

20 labels

1 roll of cord

1l American pig

1 box with nails

1 piece of canvas 150 'x 100 cm

DF
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Part VII :

UNIPFPIED SOIL CLASSIZ?ICATION
CHART



ENGINEERING USE CHART FOR SOILS CLASSIFEED
BY UNIFIED SOIL CLASSIFICATION SYSTEM *

<.
(=]
[ =]
~

(XY

Description

Iimportant properties

Typical. nomes

Permeabiiity

| Shearing
strength

M

Compressibility IWorkcbIty as
Group iwhen when compacted when compocted a construction

of soil groups isymbois lond saturated 'ond soturoted  material

Well -groded graveis, grovel - sond GW Pervious Excelient Negligible Excelient
mixtures, littie or no fines :
Poorly graded graveis, grovei-sond GP Very pefvious . Good : Negligibis Good
mixtures, littie or no fines !
Siity gravets, poorly groded gravel - GM . Semipervious Good Negligidle Good
sand- siit mixtures to impervious '
Claysy grovels, poorly graded grovel-  GC impervious | Good fo foir Very iow Good
sand-clgy mixtures !

|
Well ~groded sands, grovelly sonds, SW Pervious, | Excelient _ Negligible Exceliont
littie or no fines C

| .
Pooriy gradeod sonds, grovelly sonds, SP Pervious : Good ' Very low Falr
littie or no fines :
Silty sonts, poorty graded sand-silt SM Semipervious Good Low Foir
ixtures 10 impervious i

N H
Cloyey sonds, poorly groded sand ~ SC impervious Good 10 fair Low Good
cioy mixtures | !

l |
inorgonic silts ond very fine sonds, ‘ML Semipervious Fair I -Medium Foir
rock fiour, siity or clayey fine sonds | 1o imperviows :
with siight plasticity | | ;
inorgonic clays of low % medium cL l -impervious 3 Foir ! Medium Good w® foir
plasticity : grovelly, sondy, siity, ond , | , |
leon clays I .
Orgonic siits ond orgonic slit-cloys  OL  Semipsrvious ' Poor Medivm Foir
of iow plosticity to impervious | '
inorganic siits, micocsous or ‘MM Semipervious ' Fair 10 poor High Poor
dictomoceous fin> sondy or -siity t0 impervious | 'l
soils, elostic siits _ !
inorgonic cloys of high piasticity, CH impervious Poor | High Poor
fot cloys ' !
Orgonic cicys of medium fo high oM impervious Poor High ! Poor
plasticity : ] !
Pegt ond other highly orgonic soils Pt

4 Bureou ¢f Reciomation, 1953.
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UNIFIED SOIL CLASSIFICATION

CHART

UNIFIED SOIL CLASSIFICATION

INCLUDING IDENTIFICATION AND . DESCRIPTION
Q
FIELD IDENTIFICATION PROCEDURES ]gg TYPICAL NAMES
(Excluding poarticies iarger than 3 inches and basing fractions &
on estimated weights x|
S42 0" Wide rangein grain sizeand substantial {weil graded graveis, gravel -sand
z ; = g‘ 2 amounts of all inrermediote particle GW |mixtures, little or no fines.
] izes.
) g: - -3 ‘5,; 9
é a H E 5 ,é Predominantly one size or a range Poorly graded graveis, gravei-sand
e 2 :,;- g 5; of sizes with some intermedigte GP mixtures, little or no fines
F] @ o‘: £ d:_l sizes missing
- -
z @
- 8 ;‘- ;S o E:__ - g Non-plgstic tines(for identification GM Silty gravais, poorty qraded
4N @ 2£ g [T procedures sae ML below) gravei-sand- it mixtures.
a2 §58. 225
[~4
8 § — ; gg_:fg‘ Eg Plastic fines (for identificotion GC Clayey qraveis; poorly graded
zZ0T X gg g‘gé 2 E| procedurss see CL delow) gravel- sand-ciay mixtures
< o @ 20—
x ¢ [ X : P——
IT] ;1 3 5 - 24 g R Widerange in grain sizes and substantial Well graded sands, graveily sands,
w e g ‘G-'.'.-' 2 Zc amounts af all intermediote particie | SW I f
x3 2 29 2 25w sizes. ¢ or no fines.
g T - > 2
2 29 = S .
o3 2 2% § Z 2| Predominantly one size or a ranqge Poorly graded sands, gravelly sands;
E “lp v T |w= of sizes with somae Intermediate SP
5 2|2 9g¢8 32 | sizes missing, , littie or no fines
= 8- = T
2 o 5 %E g E ;g Non-plastic fines(for i1dentitication !SM Slity sandse, poorly graded
é -‘?, g: s ;"é: procedures see ML baiow) : sand - silt mixtures.
e 2| 253 (a3: .
g -5 35 ':' § c‘é.é Pinstc fines (for identitication i sc Clayey sonds, poorly gqraded
E g.z i "’j o procedures see CL below) I |sand-clay muxtures
- IDENTIFICATION PROCEDURES ON_FRACTION
3 SMALLER THAN No.40 SIEVE SIZE
g 'g DRY STRENGMT | DI ATANCY [ TOUGHNESS
o (Cruaning (Reocton |(Canmistency
3 . ” characteristics) | to shaking)near ciamcivred ;
5‘ £ E Quick 10 Inorganic aife and very fine sand, rocx
g § o =9 None 10 slight siow None ML liour, silty or cloyey tine sands witn
S a 5 e shight plosticity
Z o Q
] € . z 2 Inorgamc ciays of low o medium
S£ 27 |mediumrongn | "™ | yegium [cu |plasticity, grovelly ciays, sandy clays,
al 3 yg g - very siow siity clays, lean ciays
woe @ = =
= ,E,! n Organc esits ond orgamic siit-clays
Q "
gg 8 Slight 10 medium Siow Siight oL of low plasticity
-
w : 32 51 inorganic siits, micaceous or
- @ o |Slignttomedium| S'OW™ | gt 10 | MK |4 aremaceous fine sandy or siity
- E g ) fone | medium solls, siastic silts
- E©
] = £ ighto v Inorgonic cikiys of high piasticity
2 % < H 9nmo ery Nne | Hign CH 9on y 9 »
5 < 3 Ed 101 clays
& D -
p 2 g3 NonGto | Sii
i ] { ignht to H |Orgame clays of medium to Mgn
3 2 -5 Medumto high |, oy siow | medium OH  Ciast aty
Readily identitied by color, odor, l
HIGHLY ORGANIC SOILS | gpongy feal cnd fraqusently Dby Pt {Peat and omer highly organic soils.
| fibrous texture. l |






