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PREFACE

. In response to a request from the Government of the Islamic Republic of
Pakistan, the Government of Japan decided to conduct a basic design study on the
Project for Construction of Bridges in the North West Frontier Province and entrusted
the study to the Japan International Cooperation Agency (JICA).

JICA sent to Pakistan two survey teams; the first was headed by Mr. Takeo Kai,
Develbpment_ Specialist in the field of Civil Engin'eering, Institute for International
Cooperation, JICA and constituted by members of Nippon Koei Co., Ltd. from July
14 to August 21, 1992, and the second headed by Mr. Rikiya lizuka, Deputy
Manager of Sakaide Ofﬁ_c'e of the 2nd Operation Bureau, Honshu-Shikoku Bridge
Authority and constituted by members of Nippon Koei Co., Ltd. from October 20 to
November 27, 1992.

7 The teams held discus_si_ons with the officials concerned of the Government of
Pakistan as well as the _Govei-ninent of North West Frontier Province of Pakistan and
conducted a field study at the study area. After the team returned to }aipan, further
studies were made. Then,'é mission was sent to Pakistan in order to discuss a draft
report, and the present report was prepared.

I hope that this report will contribute to the promotion of the project and to the
enhancement of friendly relations between our two countries.

I wish to express my sincere appreciation to the officials concerned of the
Government of the the Islamic Republic of Pakistan as well as the Government of
North West Frontier Province of Pakistan for their close cooperation extended to the

teams,
March 1992
Ke/w_.s_m o Wﬁjg
Kensuke Yanagiya
President

Japan International Cooperation Agency






- March 22, 1693
Mr. Kensuke Yanagiya

President
Japan International Cooperatlon Agency
Tokyo, Japan
‘Letter o.f Transmittal
Dear Sir,

We are plgased to submit' to you the basic design study report on the Project for
Construction of Bridges in North West Frontier Province in the Islamic Republic of
Pakistan.

This study has been made by Nippon Koet Co., Lfd., based on a contract with

JICA' from July 8, 1992 to March 22, 1993. Throughout the study, we have taken
 into full conmderauon the presem situation in Pakistan, and have planned the most
appropriate project in the scheme of }apans Grant Aid,

We wish to take this opportumty to express our sincere gratltude to the officials
concerned of JICA, the Ministry of Foreign Affalrs, Ministry of Construction and
_ ;Embassy of Paklstan in Japan. We also wish to express our deep gratitude to the

| :officza]s concerned of Commumcauon and Works Department of the Government of
North West Frontier Province, Economic Affairs Division of the Government of the
Islamic Republic of Pakistan, JICA Pakistan Office, Embassy of Japan in Pakistan for
their cooperation and assistance during our study.

At last, we hopé that this report will be effectively used for the prbmotion of the
- project. '

 Very truly yours,

A Oibwe-
Hisashi Oshima-
Project Leader

‘Basic Design Study Team on
The Project for Construction of Bridges in

North West Fromxer ProvincHisashie
Nippon Keei Co., Lid.
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SUMMARY

The Islamic Republic of Pakistan is at present enforcing the 7th S-year National
Development Program (1988/89 — 1993]94) under the long term Program
. (Perspectwe Plan: 1988~20{)3) wrth the aim of attaining 2 large goals; the economic -

o independence and the eradication of povertv by the year 2003, For the fulfillment of

‘ its 3 aim, emphasrs is focused on zhe development of the 'Iransportatron and
‘ Commumcanon sectors especaaﬂy the developmem of me road ne'mork system. '

The North West Fronner Provrnce (NWFP) is bordered with nfghamstan to the
west and north, mhabued with a popnlanon of 19 million in an area of approximately
" 107,000 km?, and is 2 mountainous area where the economy relies mainly on
' agnculture and forestry. N -

“The regmnai deve}opment of the Province is largely delayed and backwards
A Acompared to the other Provinces due 10 its large number of valleys and nvers'
crossmg the land and separanng the regrons

Funhennore, smce trafﬁc by vehlcies are difficult and sometrmes not poss;ble.:
because ‘the bndges crossing rivers in the va]ieys are ‘made of suspension type
‘wooden s(:ructuned bndges with very narrow width, transport of goods are camed out

'.-manually and by donkeys. Due to the above situation, there dre problems i in the
* wansport of prodicts to the market and vice versa, the transport of commodmes to
“the populat:on in the reglon ' S

The Pak:stam Government in its. effon to enhance the regronal development
and thereby raise the quality of hvehhood of its inhabitants in the Province, is
- comrdermg the construction Program of construcnng 200 brzdges However, ,

considering zhe Program from the Govemmental view-point, the rehabzhtauon and - '
_ '1mprovement of the mam cargo transport roads would become. their pnmary
. urgency, and as a- rcsult, since the budget allocation has been mainly placed in the
rehabilitation of the main roads in its 7th 5-year road rehabilitation program,

- -sufﬁment budget has not been allocazed for the rehabilitation of bridges on the

negronal roads

Cousldenng the above background situation, 1he Pakistani Government
requested to the Govemmem of Japan for the eonstrucnon of 7 bridges in the 7

" districts of Abbottabad, Mansehra, Kohistan, Chiteal, Dir, Swat and Malakand under

the Grant Aid Cooperanon.
O



The Government of Yapan Eaving made the decision to -execute the
1mpiemenmtmn of the basic design study, JICA despatchnd to Pakistan a prehmma:y :
investigation team from February 10 to February 25, 1992, ‘two basic des:gn study
tcams from July 14 to August 21 and October 20 to November 27, 199 and a study
team to explain the Draft Final Report from March 8 to March 18 1993 ‘

" As the result of study, the study team conﬁnned that the oparatmnal
orgamzanon is the Commumcauon and Works Depanment (C & W Dept ) of the '
North West Frontier Province (NWPP) and that this Pro_iect aims to facilitate the,
transport of products to the market and vice versa transport. of commodities to the -
popuiation in the region where no vehicle transpon bndge exlsls at presem, by way )

 of constructing bridges. '

The study team cdnﬁr,med'to' add 13 more bridges to the 7 previously requested
bridges otaling 20 bridges with a tdta! length of 2,106m to be the oﬁjeét'ofiﬁrcject” -
The study team further confi rmed on the present conditions cf the proposed hndge
sites of the 2(} requested bndges through dxscussmns with govcmmem agcncxes of '

. the Islamic Republic of Paklstan, site mvesngatmm of each bridge site, collecnng

* data and mformanon and exammatnon of the traffic volume, ‘and ﬁnally performed E
the pnonty rankmg of the construction for each of the 20 bndges in consideration of:
SMErgency’ necessmes of construction. ‘ L

Subsequently, the study feam camed eut mvesngatlons for each of the 20_
_ bndgcs, such as exammauon of the natural condmons examinations af the Pro;ect_ :
operanon system, confirmation of the ability for’ maxnzenance managemem
‘eéxamination on the Project implementation system, and the adequacy of the Project
and its mﬂuennal effect of the construction of bndges '

Based on the above result, this Preject had been mutually agreed that the bclow.
mentioned 11 bridges would be considered for CORaIRJClIOﬂ ‘ - B

. Asa re:sult of the study, it is recommended that the’ construction of the 1l~ .

bridges be implemented in 3 phases Phase | pmject includes the subject bridges not -

only categonzed in high priorities ‘but also advantageous in prompt mobzhzanon 1
owing to the geographlcal situation that thc sites are close to Islamabad or Peshawar.

- Phase I project includes the rest of the high priority bridges excluded from Phase I
except one bridge of which completion would require more that one year Phase H!
is to construct one br:dge
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.. Configuration of bridges and associated facilities is as follows:

Bridge Name & Site Bridge Length Clear Width
.| Br. No.1,” Narlai Bridge, - 125 m 4.0m (1 lane)
' o Abbottabad District - : _ '
Br. No.12, Kbhal Bridge, '88'm 4.0 m (1 lane)
: . o Dir District
|Phase1 |Br.No.18, Jahazoona Dak Bridge, 75 m 4.0 m (1 lane)
o : © ‘Malakand Ageucy _ _
" .| Bf No.19, Totakan Bridge, 108 m 4.0 m (1 lane)
1 'Malak_and-Agency
I Br.No.20, Sakhakot Bridge, 75m | 40m (1 lane)
4+ Malakand Agency |
| Br.No.5, Pashorai Bridge, 7S m 4.0m (1 Jane)
. Mansehira District
"|Br.No.7, Panipa Bridge, 180 m 4.0m (1 lane)
| | © . Kohistan District . |
Phase 1l | Br. No.14, Bukari Khawaandge, ©50m . | 40m(1lane)
"l 'DirDistrict | @25 m Bridge) B
Br. No.16, Kaidon Bridge, A 44m 4.0m (1 lane)
. SwatDismict = | - ~
Br. No.17,, Peer Baba Bndge, 50m 4.0 m (1 lane)
- _ ABunerD:smct
_'(Buner was separated _
S : from Swat in 1990)
Phase IIT | Br. No.11, Choni Bridge; - 90m' 7.0 m (2 lanes)
S -fCtﬁ'ua}'Dismct o |

The penod to 1mplemem each Phase 1 and Phase II project is scheduled for 3.5
Amonth from detailed demgn and prepanng of ténder-document to tendvnng After
examination of the tender, contract will be concluded and construcuon will be
_ 'startsd Each constmcuan penod is about 12 months

The perlod 10 1mp1emcm Phase 111 pro;ect is scheduled for 3.0 month from
i detalled design and prcparmg of tender document to tendenng After examination of

" the tender, contract will be concluded and construction will be started. The
constructmn penod i$ about 21 month. mcludmg the period of interruption work in

the winter v.eason
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The benefit recipient populanon and the antrcxpated total trafnc volume by the
PI'OJBCt (11 bridges) would be as foliows ' ’

' Beneﬁt Recrprent Traffic volurrre (noQ/déy)

, _ , Populauon _
Present condition (1990) 493,000 2890 x
' Future expectation (2010) 741,000 6720

“The secondory significance would be assuroed as follows: -

- The problem of the missing link in the traffic network would be dissolved
and the trafﬁc efﬁcwncy promoted thus contnbuung 10 the regronai o
~ economic development ' - - -

- At the present, agncuimrai produces and iumber were I:able. to- become
damaged and degraded due to'the unloadmg and reloadmg operanon process
together with the weight limitation, but wuh the construcnon of bndges. the -
degradation of the above products would be avoxded and conmbunon to thc

' regxonal mdusn*y would be promoted : : |

- Regional pubhc service, such us 1mprovement of semoe relaung 0 medlcai h
-educational and rescue services at times of drsaster would be promoted thus
conmbuung to the stabﬂizahon of. p\xbhc welfare

The NWFP has numerous places requmng construcuon of bndgcs due to its 5
‘steep mountains. and rapid current rivers, and as for the. type of bndge., it needs such‘
‘bndges as: suspensron bridges requmng advanced technology in the structure

Takmg the above enumerated sagmﬁcance and effecnveness mto consrderauom -
“the xmplememanon of the sub}ect project through the’ cooperanon of the Japan s..
'Grant Aid Program would be most: meamngful and thus its eariy 1mplementanonj
would be most desirable. S ‘
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CHAPTER 1
INTRODUCTION






' (,HAPTER i IN I‘RODUCT 1ON

- The Islamtc Repubhc of Pakistan requested to the Government of Japan on
November 5, 1991 for the construction of 7 bridges in the 7 districts of Abbotiabad,
Mansehta, Kohtstan Chnral Dir, Swat and Malakand in the North West Frontier
Province (NWF’P) under the Gram Aid Cooperanon

The _Govemment of Japan havmg made the decision to execute a preliminary
investigation based on the request made by the Government of the Islamic Republic of
“Pakistan despaiched a preliminary investigation team headed by Mr. Takeo Kai, Civil
Engmeenng Deve}opment Spec;altst Instltute for International Cooperation, JICA, from
February 10to February 25 1992

Asa result of the discussions held between the 2 parties, minutes of discussions
had been exchanged between the 2 parties with the substance to add 13 more bridges to
the 7 prevmusly requested bndges totaling 20 bridges with a total length of 2, 106 m.

' The Govemnment of Japan having decided to follow up with the implementation of
the basic design study, JICA despatched to Pakistan a basic design study team headed by
Mr. Takeo Kai, Civil Engmeenng Development Specialist, Institute for International
Cooperauon JICA, from July 14 to August 21, 1992,

~ The object of this basxc des1gn study is to understand the background and the
detml substances of the request made by the Government of the Islamic Republic of
Pakistan and to examine the influential effect into the economy and its adequacy as a
Grant Aid Project, and to execute the preliminary design of the Bridge considered to be
the most adequate and essential for this Projeet.‘

T.he basic design study team conducted heanngs from the related govemment
Vagenmes of the Islamic Repubhc of Pakistan regarding the present conditions of the
proposed bridge sites of the 20 requested bridges, held discussions and collected data and
1nformatton in order to fuiiy understand the substance of the request and further
conﬁ_rmed the substance through the. site ‘investigations of each bridge site and
examination of the traffic volume, and finally performed the priority ranking of the
construction for each of the 20 bridges.

“Based on the above result, th_e Study Team exchanged minutes of discussions with

the Government of the Isiamic Republic of Pakistan. It had been mutually agreed in the

meetmg that the betow mentioned 5 bndges considered to requtre immediate construction
will be mcluded in the Phase 1 Pro_tect

ml--._



Nod  Narlai Bridge (Pind Gali road), Abbottabad District -

No.12 Khal Bridge (NCC road km 135), Dir Distri_ct

No.18  Jahazoona Dak Bridge, Malakand Agency

No.19  Totakan Bridge.'('zl‘otakan - Kemala road), Malakand Agency
No.20 Sakhakot Bndge Malakand Agency

Subsequently, the following site mvesngauon h'ad been undenaken on the a,bove 5

bndges determmed for the Phase I Proleet

~For the purpose of exammmg the technical adequacy of the Pro_]ect '

investigation of the natural geographical conditions of the pro;eet site, sub

*soil condition, and geographxcal features were examined..

" The construction situation and the related rules and regulations of the Islamic

Republic of Pakistan on the construction execution method practiced at the
local sites which are required for the estimation of construction cost and the

planning of the construction work schedule were examined.

Examination of :mplementauon program and project operauon system for the
Project were carried out.

The exlstmg bridge mamtenance operation system of the NWFP and

: conﬁrmanon of its absllty were exammed

Conﬁrma’tion on the extent of works to be burdened by the Government of
the NWFP and examination on the project operation system,

Examination on- the adequacy of the Project as the Grant Aid Cooperation
and its influential effect in case the Project is executed were carried out, . =

Based on the resuit of the above examination, JICA prepared an Inteﬁm Report |
comprising of the substance of the basic design for the 5 bndges to be mcluded in the
Phase I Project. :

Moreover, JICA despatched a study team to the site headed by Mr. Rikiya lizuka,
Deputy Manager of Sakaide Office of the 2nd Operation Bureau, Henshu—Smkoku Bridge
Authority from October 20 to November 27, 1992, and held dlscussmm wnh the Pakistan
Government officials and exchanged minutes of discussions regarding the basxc deﬂgn.
study result for the 5 bridges in the Phase I Pro_;ect and the Phase II Project (selectlon of |
6 bridges contemplated to be included in the Phase 11 Project) Wthh is expected 10 be

.,_2._



subsequently implemented. In this minutes, an'agreemem was made on the selection of
the following 6 bridges to be included in the Phase Ii Project.

. No5  Pashorai Bridge (Pashorai - Ughas Banda road), Mansehra District
. No.7  PanipaBridge (Kandia Valley road), Kohistan District

- No.1l = Choni Bridge (NCC - Chitral Town road), Chitral District

- N0.14' - Bukari Khawar'Bﬁdge (Samar Bagh - Shahi road), Dir District

- No.16  Kaidon Bridge (Kaidon - Goornai road),Swat District

. No7 Peer Baba Bridge (Peer Baba . Malakpur road), Buner District

o _The Study Team carried out investigation on the 6 bridge sites included in the
Phase II Project similar to that executed for the Phase I Project, such as the examination
of the 'natur_al conditio_ns, examinations of the Project operation system, confirmation of

_the ability for maintenance manag_emem, examination on the Project implemehtation
system, and the adequacy of the Project as the Grant Aid Cooperation and its influential
effect.

JICA prepared a Draft Final Report based on the above study result and substance
of the interim report previously prepared and submitted. Of the 6 bridges included in the
Phase II Project, No.11 Choni Bridge which has a spedial condition where  the
construction would be limited to only a certain period in the year were proposed to be
separated from Phase 11 Project and scheduled in the Phase II Project. |

 JICA de’spatcfhed a Final Report (Draft) Study Team headed by Mr. Rikiya Iizuka,
__deputy manager of the 2 nd Operation Bureau, Honshu-Shikoku Bridge Authority, to
explain the repm‘t,'to Pakistan side from March 8 to March 17, 1993. After the contents of
the report were'vcriﬁed and agreed upon by the parties, minutes containing the basic
agreements between the parties were s'ignéd and exchanged.

This repért contains results of the basic design study. The list of Study Team'
Members, survey itinerary and visited parties, and minutes are attached in the appendices.
Boring logs of the subsoil investigation are attached as well,
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CHAPTER 2 BACKGROUND OF THE PROJECT

2.1

QOutline of the North West Frontier Province

'2.1.1 General Outlinie

The NWFP is bordered with Afghanistan to the west and north, inhabited with a

population of 19 million in an area of approximately 107,000 km?, and is a '
mountainous area where the economy relies mainly on agriculture and forestry.

The provincial administration is divided into two separate administration; the
sector under the direct administration of the Province and the sector under the

Federal Government administration.

The rég’ioﬁal development of th_e. Province is 1arge_1y delayed and backwards

| cbmpared to the other Provinces due to its large number of valleys ‘and rivers

_crbssing 't_he land and seﬁara_ting the regions.

Especml!y, the develc&pment of roads are delayed due 10 restrictions rendered from
its mountamous geographlcal featurcs resulting in havmg an extraordinarily low
ﬁgure of 0.2 km/km? of road ]ength on the average within the Province.
Funherm_ore, since traffic by vehicles are difficult and sometimes not possible

~ because the bridges crossing rivers in the valleys are made of suspension type

2.1.2

\_vbodgn str_uc_tured-bridge_s_ with very narrow width, transport of goods are carried
out manually and by donkeys.

Due to the above situation, theré are problems in the transport of products to the
market and vice versa, the transport of commodities to the population in the region.
Administration

The organization of the governmental body in the North West Frontier Province is
mandated by the Governor as the chief administrator but its activities are ceniered
on t_he pro'yince council and the virtual chief executive of the Administration is the

Chief Minister. The organization of the administrative body under the Chief

Minister includes the following fifteen (15) departments.

1) Service and General Administration Dept.

* 2) Finance Dept.

3) Educanon Dept
4) Food, Agriculture, Livelistock and Cooperauon Dept.
5) Communication and Works Dept.



6) Forest, Fishery and Wildlife Dept.
7) Health, Social Welfare and Population De_pl.

8) Home and Tribal Affairs Dept. : - _
9) Industries, Commerce, Labour, Mineral Development and Transport Dept.

10) Information, Sports, Culture and Tourism Dept.
[§)) ‘Imgauon and Public Health Engmeenng Dept

12) Law Dept. : :
13) l.ocal Government, Election and Rural Development Dept.

14) Planning, Environment and Development Dept.
15) Zakat and Ushr Dept.

_ Minister is the head of each Department while the Secretary who is assistant to the
Minister will perform all the .practical administrative affairs. Under the
departments, there are Divisions, Sections, and S'ub'—se'eyions_ where the
" administrative affairs are administered in conipliance with the rules and regulations
for each of the respective Provinces. Each of the Departments maintains a close
coordination with the corresponding Departments in the Federal Government
Mlmstry other than prosecutmg the Province's own admmlstratwe actwmes, |
' _espeelally regardmg the compllatlon of budget and lmplemematlon of major

provmmal pl’O_]eCtS for which the advises and approva! of the Federal Government
_ would become necessary

- Bridge construction projects as in this particular investigation Works will be
handled by the Commumcanon and Works (C&W) Dept The crgamzatlon of the
C&W Dept. is as shown in Fig. 2.1,
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2.1.3 Budget

- The road project b‘udgét of the C&W Dept. in the past 5 years (1987/88 ~ 1991/92)
are as shown in the following Table 2-1.

Table 2-1 - The Road Project Budget of NWFP

Year Maintenance Management cost | Construction cost

_ e (million rupee) (million rupee)

1987 ~ 1988 - 205.2 1320
l0s8-1989 | 2183 2819
1989~ 1990 1393 262.0

1990 ~1991 | 1717 3050
1991 ~ 1992 160 4594

(Source: C&W Dept. NWFP, 1993)

Note: Budget related to roads are for the actual projeci cost and does not
include indirect costs . FATA is also excluded.

2.2 OQutline of th'e'TranspOrtation Sector
.2.2.1 General Qutline of Transportation
_ The transportation system of the whole Pakistan is as follows.

- Road 118,450 km (1985 statistic)
- - Railroad : .  8§775km -
- Airport 36 nos.
Mére than 85%rof the bverland tran_spor_tatiori in the NWFP is carried by the
national r_oads and the main trunk roads (provincial roads), and mototcars form the
~ main means of transportation. There is also the national railway comprising of 230
“km of wide gauge rails in the northern region of Peshawar and 290 km of narrow
. ‘gauge rails in the southern region. Also there is an air transport service of PIA for
travel between Peshawar and Chitral, D. 1. Khan, and the tourist site of Saidu &
Sharif.

2.2.2 _Proje.ct Implemeniation Situation

The road network in Pakistan has been strenuously developed in the 90 years or so
‘since the late 19th century during the period of English mandatory and therefore

._7....



the national network of the main trunk line had already been formationed when
Pakistan had become mdependent from India in the year 1947. The. Irafﬁcable
road by motorcar at the time was a mere 8 500 km and were in a poor statc as a

means of transportation.

Due 1o the rapid developmem of the road transportatton system since the 1960's, -
the construction of motor-ways have been promoted in a very quick pace. At the
present, there is a totai of 12, 200 km of completed provmc:lai roads mcludmg 842

. km of national roads and main trunk roads. However, there are problems regardmg

2.2.3

the quality of the roads, such as, the insufficiency of the road width and the
standard of guality of pavements and also that part of the trunk foads do not have
sufficient ‘capacities due to the recent rapid increase in traffic volume and the
increase in heavy duty trucks. Also, the situation regarding the missing link in the
road network system and the access fo the remote areas are stilt far inadequate and

insufficient.
Emsung Situation of Bridges

The regional development of the Province is largely deiayed and backwards
compared to the other Provinces due to its large number of valleys and rivers

crossing the land and separating the regions.

Especially, in the northern part of the Province, the situation of north-south
direction roads is beiter than the situation of east-west direction roads due to the
geographical features that rivers and mountains run in the north-south direction.

In the local areas where steep mountain roads run pararell to the rivers, once
transportation is closed due to the winter snow collapse of road slops in the rainy |
season, or increase of water in rivers, it is not an vnuseal case that the area would

| become isolated due t(i' the very few numbers of bridges and the lack of alternative

detour routes available,

Althrough very few, there are bridges crossing rivers in the valleys which are méde
of suspension type wooden structured bridges with very narrow width, where
transport of goods are carried out manually and by donkeys.



2.3

2.3.1

2.3.2

-Devclopmém Program

National Developmem Program

The 'hh S-year program (July 1, 1988 June 30, 1993) was announced on July 19,
1988. The main Target of the 7th 5-year program is as indicated below

Economical aim wmmew——e Average yearly GDP growth rate 6.5%
L —— Average yearly GNP growth rate 6.3%
fea— Average yearly Agriculiural growth rate 4.7%

e Average yearly Manufactuimg Industry 8.1%

Average yearly Export Manufactuirng Industry  9.1%
- Average yearly Import Manufacimng Industty - 4.5%

Political aim ~ —w=mr——— Establishment of new em;ﬂoyment

' ——Development of human resources

) {Education, vocational training)

——— lmprovement of rmnsponalibﬁ & medical public services
(Essential area in traffic and transportation sector :
NWEFP & Baluchistan province)

e Improvement of forexgn dependence pracuce

_ f—— Introduction of private capital

e Repression of inflation

—— Improvement of intemational payments

—— Curntailment of financial deficit

For the fulfillment of its aim, emphasis is focused on the development of the
Transportation and Communication sectors, especially the development of the road
netwérk system. Further, the 7th 5-year program adopts the development of the
NWFP and Baluchistan Provinces as its primary policy. This Project is scheduled
to be 1mplememed in accordance with the 7th 5-year program

Priority Programs of the Transportation Sector

In the area of road improvement, the S-jfear program has been planned with

emphasis focused on the NWFP and the Baluchistan Provinces where development

'_is'comparatively backwards, which is based on the fong term program of

"Perspective Plan : 1988 ~ 2003" that the Pakistan Government prepared with the
aim of attaining 2 large goals; the economic independence and the eradication of
poverty by the year 2003, '



3.3 Relation between the Similar Development Programs and the International Organ

Aid Program

The NWFP has prepared the "20 year Master Plan from Farm to Market Roads"
~ program with the cooperation fund from ADB and they are forwarding the road

improvement based on this program.

However, the bridges subjected to this pfeiiminary design'_i_nvéslig_ation are 'beiilg

constructed with the C&W funds only and are not receiving any aid from any

foreign government nor any international agencies.

The forementioned ADB financial program "Farm to Market Roads" is used for the
improvement of gravel surfaced roads to asphalt surfacing and not for the

construction of bridges.

The "Farm to Market Roéds" program is already in the stage of construction with
the phase I stage already completed and is now progressing with the Phase II stage.

This program is being enforced under the initiative of ADB but OECF Japan.has
also completed the SAPROF investigation with the intention of providing aid fund.



The Circumstances and Substance of Request for the Project
The Circumstances of the Request

The Pakistani Government, in its effort to enhance the regional development and
thereby. raise the quality of livelihood of its inhabitants in the Province, is

| considering the construction Program of constructing 200 bridges including 52

24.2

- bridges under the direct administration of the Government and 148 bridges under

the Provincial administration. However, considering the Program from the
Governmental view-point, the rehabilitation and improvement of the main cargo

transport roads would become their primary urgency, and as a result, since the

bﬁdget atlocation has been mainly placed in the rehabilitation of the main roads in
its 7th S-year road rehabilitation program, sufficient budget has not been allocated

 for the rehabilitation of bridges on the regional roads.

Therefore, the Pakistani Government, in order to enhance the development of the
subject Province which is far backward and delayed in comparison with the overall
National Development, has made a request to the Government of J apan for a Grant
Aid for the construction of vehicle transport bridges in the ﬁdr;hem districts within

the subject Province considered to be the most urgently required which was

selected from the above mentioned Construction Program for 200 Bridges in the

NWEP.

The Substance of the Request

The subject bridges requested for construction at this time are located in the

~ Hazzara and Malakand Agencies and is inclusive of the following 20 bridges

‘shown in Table 2-2. .

-1 1.__.



Table 2-2 List of Requestd Bridges

Bridge No. Bridge name Bridge type Bridge length (im) __ District
(Bridge in Hazzara Agency) S
Br.No. 1  Narlai N Suspension 70.0 Abbottabad

" 2 Desal " | 600

" 3 Kuniar Kass Composite Truss - 2500 - "

" 4  Shagai Suspension . 700 Mansehra

“ 5§  Pashorai " 67.0 A

" 6 Jabrai " 185.0 "

" 7 Panipa " 1750 Kohistan

" 8  Jajshoe " 54.0
(Bridge in Malakand Agency) . -
Br.No. 9  Darband Suspension 170.0 Chitral

" 10 Naggar ' " 70.0 "

" 41 Choni Composite Truss 70.0 "

" 12 Khal ‘Suspension 1000 Dir

" 13 Haya Serai " 1350 -

“ 14 Bukari Khawar " 150.0 "

" 15 Mankial " 120.0 Swat

b 16 Kaidon Steel girder 40.0 "

" 17 Peer Baba " 50.0. Buner

" 18 Jahazoona Dak " 60.0 Malakand

" 19 Totakan " 60,0 "

! 20  Sakhakot Suspension 150.0 . "

Total 20 Bridges - 2,106.0m

Note) The above No. 3 Kuniar Kass Bridge is indicated to have a length of 250 m, but

according to our investigation, it only has about 20 m length. The only bridges

with a span of about 250 m would be bridges over the Jhelum river. The bridge
cver the Jhelum river will be bridges linking the NWFP and Jammu & Kashmlr

(disputed area} which is excluded from the intended study area,

Further, the estimated construction cost at the time of request by the Pakistan

Government was 2,900 million yen for 7 bridges.

The rough location map and photos for the requested 20 bridges are as shown in
the appendix-5.
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CHAPTER SELECTION OF THE SUBJECT BRIDGES

3,i Rankmg of Priorities

3.1.1 Items of Consideration for Ranking Priorities and Method of Ranking

)

Items of consideration

- Within the 20 req‘ﬁested bridges, site investigation-related reference had been

selected by the following method with the aim of selecting bridges requiring
new construction.

" [A: Condition of existing road and bridge]

A-1 Condition of existing bridge:

whether new construction is deemed necessary from the points of
structural and traffic volume. -

A-2 Condition of approach roads to the new bridge:

whether there is any ex1stmg approach road 1o the bridge capabie of
vehicle traffic.

[B: Effective result by the new bridge construction to the road network]

B-1 Access by vehicle would becorne possible.

B-2 All weather road link will be made possible.

'B-3 The disconnection to the existing road network would be dissotved and
improvement of the road network would be attained. '

[C: Effect of the new bridge to the public welfare]

C-1 whether emergency rescue activities at time of disaster would be
- facilitated. . '

c-2 whether access to ‘schools and hospztals would be made possible
throughout the year.

[D: Effect of the new bridge to the economic activitics ]

D-1 Effectto agricuiture.

D-2 Effect to forestry. |

D-3 Effect to development of mmeral resources.
D-4 Influence to future developmem programs.



[E: Adequacy of applying the Japanese Grant Aid]

E-1 There is no problem in land acquisition.

E-4 To be limited to bridge requiring Japanese bridge technology.

(2) Method of applying priorities

Thé method adopted for applying priorities in the preliminary design
investigation is as explained hereinafter. The suinma:_‘y is shown in Fig. 3.1 in

a flow-chart.

Bridge Sites to be studied

Site Investigation

_ Step (1)
New bridge is
not required

Exclude in the
further study

Step (2)

' g Bridge Conditidn
jg Road_Condition

New b:ridgc. is required

: Effect of new bridge to
road network

: Effect of new bridge to
public welfare’

. Effect of new bridge to
ECONOMIC activities

Socio-economic Data

Traffic Data

NG

y

Put low priority

Evaluation of Priority |

-

® of land acquisition .
y of Japanese Technical Assistance

Fig 3.1 Working F]ow for Ranking_.l'f‘ﬁori_zties




3.1.2 Btep (1) Examination of Existing Bridge and Road Conditions

(D

2

A-1: Examination of Existing Bridge Condition

* The No. 6 Jabrai Bridge in Mansehra District is constructed of concrete arch

structure and as :r'eg'ards its safety viewed from the points of structural and
traffic capacity (ca'm'i'ag'e width), it has been judged that there is no urgent
necessity to reconstruct a new bridge for the time being. Therefore, the
subject bridge was eliminated from further study.

A-2: Examination of Existing Road Condition

As a result of site investigation, it was found that the 3 bridges, the No. 2
Desal Bridge in the Abbottabad District; the No. 4 Shagai Bridge in the
Mansehra District and the No. 9 Darband Bridge in the Chitral District could

‘ot at the moment be linked to any vehicle traffic road. It has been judged

that sinceé the above facts do not meet the basic principle in the selection of
brid;ges for the subject project, that one of the factors in the aim of this Project
lies in the construction of bi‘idges capable of vehicle traffic, the above
mentioned 3 bridges were eliminated from further consideration, - -

' _'For_ example, the existing conditions of the subject 3 bridge sites are as

follows:
- No. 2 Desal Bridge site

There is a suspension bridge (very old and dilapidated) in Desal on the
Abbottabad ~ Murree road but it is merely continued to a pathway (mule
track) at the opposite' bank. Even the nearest village is situated several km
- away and cons;denng the hilly geographical features and rock exposing
__geologlcal features, it has been judged that the time reqmred for the
¢ construction of the access road would be more than the time required for the
construction of the bridge itself,

- No. 4 Shagai Bridge site

On zhc side of Mansehra, the Thakot ~ Darband road is now under
* construction funning along the left bank of the Indus river,  This road is
deemed to be made possible for vehicle traffic in the very near future but
" there is no vehicle traffic access road in the opposite Swat side bank.
Should the bridge be constructed, an access road of more than 10 km would



become necessary and it is judged that the construction of a new bridge is -

not considered imminent,
- No. @ Darband Bridge site

The Darband bridge site (not the same Darband referred in the
forementioned No, 4 Bridge) which is located in the ‘hinterland of Mastuj,
which is also in the hinterland of Chitral has no vehicnlar irafficable access

road at the present. .

Under the present condition, it was judged that even the transportation of
construction -materials would not be possible.

313 Step (2)  Examination of Effects in Relation to Traffic Network, Public Welfare

and Economlc Aspects

Refer to Table 3-1 "Necess:ty and Effect of Bndge Instaliatlon

3.1.4 Step(3) “The Appropriateness of Grant Aid from Japan

¢

2

Item E-1:- Problem of land acqliisition-

As a result of informations collected from the local inhabitants, in the case of
No. 15 Mankial Bridge (Swat District), the site is located in a narfow valley.
Since the mountain slope on the right bank poses a dangerous possibility of
mountain slide, the inhabitants have built their residents in a very limited.
small area. It was therefore considered that the land acquisition and
compensatlon including the relocation of the mhab1tants would entail a very
difficult problem and therefore the priority ranking of the ‘ondge was lowered.

ftem E-2: W_he’ther or not the 'Japanese bridge technology would be necessary

As a result of site investigation at the: No. 3 _Kuniar’ Kass 'Bridge site
(Abbottabad District), it was found that the water depth is q\iite shallow and a
small scale bridge of about 20 m or a box culvert would be sufflc:ent

' Therefore, the priority ranking for their bridge has been lowered

—-16—
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3.1.5 Priority Ranking

The result of the above examinations are shown in Table 3-1 "Necessity and Effect
of Bridge Installation”, The investigation team has finalized the priority ranking as
~shown in Table 3-2 below.

Table 3-2 Priority Ranking of Bridge Installation

: _Prioﬁty ranking Bridge No.

- Bridge name District
(1) No., 7 Panipa . Kohistan
(2) No. It Choni Chitral
3) No. 1. Narfai Abbottabad
(CH) No. 12 Khal Dir -
(S - No. 20 Sakhakot Malakand
(6 No. 18 Jahazoona Dak Matlakand
) No.:19 Totakan - Malakand
&) No. 14 Bukari Khawar Dir
) No. 17 Peer Baba Buner
(10) No. 16 Kaidon - Swat
iy No. 5 Pashorai Mansehra
(12) ‘No. 13 Haya Serai Dir
- (13) No. 15 Mankial Swat
- (14) " No.3 Kuniar Kass Abbottabad
(15 No. 8 Jajshoe Kohistan
(i6) No. 10 Naggar _ Chitral

_ (Prepared by Investigation Team)

Priority ranking (1) ~ (i) Bridge construction is deemed necessary from the
. o short term view .
* Priority ranking (12) ~ (13) : Reconstruction of bridge is deemed necessary
: from the medium term view
Bridge construction is deemed necessary from the

- Priority ranking (14) ~ (16) :

32 - Selection of Bridges

long term view .

" 3.2.1 Selection of Bridges for Preliminary Designing

The bridges construction reqi;ired in the short and medium range will be included
~in the basic design.

‘The bridges to be included will be the bridge priority ranking (1) ~ (11) shown i
Table 3-2 and will be as shown in Table 3-3 when shown in the numerical order of
the Bridge No,



Table 3-3  Bridges Subject to Preliminary Design

Bridge No. | Bridge name Related .roa_ld= River Agency
No. 1 Nartai Pind Gali ~ Siran R. Abbottabad
No. 5 Pashorai Pashorai-Ughas Banda Nandia Khawar Manseh:a_
No. 7 Panipa Kandia Valley | IndusR. Kohistan
No. 11 Choni NCC-Chitral Town Chitral R. Chitral
No. 12 Khal NCC,Km-135 Panjkora R. Dir

No. 14 Bukari Khawar | Sanar Bagh - Shahi Nul’iah Bukari Dir

No. 16 Kaidon Kaidon - Goorna_i SwatR, ' Swat

No. 17 Peer Baba’ ‘Peer Baba - Malakpur | Malakpur Khawar . | Buner
No.18 | lahazoonaDak | greeent BHE ‘Saktako R. Malakand
No. 19 Totakan Totakan - Kamala SwatR. Malakand
No. 20 Sakhakot Sakhakot Village Sakhakot R. Malakand

(Prepared by : Study Team)

3.2.2 Consideration on Implementation Method and Selectlon of Bndges subject (]

(1)

construction
Consideration on Implementation Method

The substance of considerations in case of constructing bridges are as indicated
below,

- Efficient project implementation cannot be expected due to the bridge sites being
spread out in a vast area requiring not only large numbers of heavy equipments and
labor forces but also a large number of supervisors. It is therefore necessary to
devide it into packages in order to attain efficiency in conslr_itction.

- There are sites where snowfall occers and the constructidn periods would be
limited. In the case of No.11 Choni bridge, the trunk road (NCC road) would be
closed due to snowfall ai the Lowari Pass for 6 months between Décember to May.
Since the Chitral district would become isolated during this perlod construction
work would become impossible.

- The Government of NWFP has no previous experi#nce in the Japanesé Grant Aid
Cooperation. It is therefore expected that there is apt to be delay in the simple

-19-



procedures and these may be difficultics in completing the project in a simple year
- if many bridges are involved in one package.

(2)  Phase Division and Subject Bridges

‘ J udging _ffom the above considerations, it is proposed to construct 11 Bridges
accordi_ng to priorities, It will be detailed in the implementation program layed out
in section 6 of chapter 6 but the summary will be as follows,

(i) Phase I Project (5 bridges)

Phésg_l project includes the following 5 bridges where it is relatively easy to-
_ transport materials and equipments from the capital of Islamabad or the provincial
* captal of NWFP Peshawar. '

-No.1 Narai Bridge

- N0.12 Khal Bridge

- No.18 Jahazoona Dak Bridge
- No.19 Totakan Bridge

- No.20 Sakhakot Bridge

(ii) Phase I Project (5 bridges)

'_Phase_ I1 project includes the following 5 bridges which are expected to require
sometime to transport the materials and equipment.

- No.5 Pashorai Bridge
- No.7. Panipa Bridge
- No.14 Bukari Bridge
-No.16 Kaidon Bridge
- No.17 Peer Baba Bridge
(i) Phase Il Project (! bridge)
Construction of-thé_subje'ct bridge cannnot be expected during the winter season

with heavy rainfall and cannot be completed within a simgle year contract.

- No.11 Choni Bridge

—20~
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CHAPTER 4 OUTLINE OF THE STUDY AREA
41 Gencrgl Cbndition of .the Investigation Subject-Area
4.1.1 General Condition

“The NWFP is one of the four Provinces making up the Isiamic Republic of
Pakistan, situated in lat. 31° ~ 37° N and long. 69° ~ 74° E, and as can be seen in
the name of the Province, it is situated in the north western region of Pakistan. To
the nosth, it is bordered with Hunza at the Karakoram mountains of the Himalayan
mountain system, and to the west, it is bordered with Afghatziétan at the
Hinzukushi mountains. The northern part of the Province is covered with
mountainous a‘rea.whi_lle the whole region is divided and separated by the Indus
' river flowing in the north-south direction in the eastern most region, the Kabul
river flowing in the east-west direction in the central region and also its tributaries,
which is the reason why ‘the development of their province is delayed and
_ back_ward. ' ' '

The chmate in 1 the NWEFP is very much diversified due o its length in the north-
- south direction. It can be roughly devided into four chmauc regions; the northern
region where the climate is very changea_ble with heavy snowfall during the
“winters, the eastem region where precipitation is relatively high with a warm-
climate, the central region where it is warm but with low precipitation, and the
southern region where it is dry with low precipitation.
~ Peshawar, the capital city of NWFP is situated in the central region with an annual
- precipitation of 230 mm and an annual average temperaturel of about 23°C.
4.1.2 Population -
The p;ipulation trend of the districts under the provincial administration will be as

shown in Table 4-1. The following may be conceived from the table.

" . That the population in the NWFP excluding FATA was approx. 15 million in
' the year 1990, of which 12.61 million (84%) were living in the rural region.

- Thatthe i_ncreasingg' rate of population in the NWFP excl'uding FATA was 1.34

during the 9 years between 1981 ~ 1990. Comparing the increase rate

' ‘between the rural and the urban region, the urban region shows an increase of

1.42 whlle the rural region shows only 1.33 which indicates a population
movement to the urban region.

w2] -



Regarding the increasing rate of population within the 7 Districts where the
construction of bridges had been requested (the Swat District had been separated
into Swat District and Buner District in the year 1990 but in the table, Buner
District is included in the former Swat dlsmct), although the increase rate is above
the average for Malakand District, Dir District and the Swat District which are
located in the central region of the NWFP, the increase raie is below average in the
Abbottabad District, Mansehra District and the Chitral District which are not
located in the central region. Moreover the Kohistan District shows a rapid
increase in population but this is due to the great improvement in the traffic

conditions by the establishment of the Karakoram Highway in 1978, |

Table 4-1 Population Tr_encf in NWFP

1981 (1,000) 1990(1,000) | . Ratio 1950/1981

Urban [Rural |Total |Urban |Rural | Total | Urban |Rural | Total
Peshawar 869 | 1437 | 2307 | 1,590 | 1,505 3,095 | 1.830 | 1.047 | 1342
Mardan 227 12831 1,520 | 296 | 1633 | 1929 | 1304 | 1265 | 1.269
|Kohat 124 391] s15] 186 497 683 ] 1.500) 1747 | 1.326
Karask 14| 23| as2f 21| 34| a3sio1s00| 1319 1320}
Bannu 62| 655| 7a7| 70| saz| o9r2| 1129 1285 | 1272
D.IKhan 18| s25| e43] 156 73| 819l 1322 1377 1367
Abbottabad 156 ] 1,022 1,178 296 1,130 | 1426 | 1897 1106 ] 1211
Mansehra 38( 1,036 | 1,074 | 51) 1,255 | 1,306 | 1.342 | 1211 { 1216
Kohistan o oasi| e -l u1sa | nass | 2397 ] 2397
Dir b o7e ] med - tass|oass | - | 1487 | 1487
Swat o1 | 1,158 | 1,249 | 220 1,55 | 1,770} 2.418 | 1339 | 1.417
Chitral _ | 2 2n o 81| 281 -1 1332 ] 13}
Malakand -] 21| 261 -1 30 3% -] 1418 ] 1418
|INWEP._ | 1,688 | 9,496 | 11,184 | 2,402 | 12,608 {15,010 | 1423 | 1328 | 1.342

Source: N.W.F.P. DEVELOPMENT STATISTICS, BUREAU OF STATISﬁCS

4.1.3 The Society in General
(1) Race
Population is madé up Qf. ve_u'iousrrace and tribes; it may be'i_argeiy devided

into the Panjab of Ihdo-Arian_brigin and the Patan and the Baruchiw of the
Iran origin. |
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In the NWFP, the population is mostly made up of Patan, the same tribe as the
people living near the eastern border of Afghanisian and their tribal kinship
being so strong, they seldom have inter-marraiage with other tribes.

Réllli'gi'on

~ As can be conceived from the historical evidence of having been separated

and winning independence from India where the main religion is Hindu, the
Pakistani state religion is Islam (Sunni sect.) where 96 % of the population is
Islam, 3 % is Christian, 1 % is Hindu and a few of Budhist and Parsi.

The proportion of Islam in the NWFP is still higher and the commandment is
much more severe than the other Provinces,

Languége

The Pakistani language is Urdu and the writing characters are the Sathe
Morpheme as that of the Arabic character.

- However, Pushtu is mainly used in the NWFP. Mofeover, in Pakistan English
_is also being used as the official language beside Urdu.

Education

In the NWFP, just as in the case of the other provinces, education is being
emphasized at all levels and in all fields for the development of human
resources. The literacy rate in the year 1981 was quite low with a provincial
average rate of 16.7 % which is considered due to the high percentage of the

" rural population, while that of the female maintained an average of 6.5 %
“(according to 1989 statistics, the average of all Pakistan was 26.2 %).

Especially, the Iiteracy rate of the rural districts within the province {(1981)
was 13.2 % (male ~ 21.7 %, female ~ 3.8 %) which is only about one-half and
quite low compared to the 26.2 % in average for all Pakistan.

The districts where the constiuction of bridges are proposed at this stage are

" mostly located in the rural area and therefore repletion of education, especially

the repletion of elementary education is considered to be necessary.

In the elementary education of the subject province, the rate of attendance is

- below 43 % due to the high percentage (20 %) of drop outs.



&)

As a result, the percentage of applicants for higher education is only 5.1 %
and Tow but recently there seems to be an indication of improvement. As
regards the advanced professional educational institution, there are’ four such
institutions in Peshawar, the capital, i.e., the University of’ Peshawar, the
Peshawar Technical Institute, the Agricultural University of Peshawar and the

University of Gomal.

Medical Treatmerit

The medical institutions in the NWEFP (exéepting FATA) comprises of 118
numbers of hospitals, 373 numbers of dxspensanes, 64 numbers of rural
health post, 476 numbers of basic health units (as of January 1, 1986). There
are 3.1 doctors for every 10,000 persons and is much more adv_anced than the
neighboring developing countries. S

However, in the remote and secluded rural areas as the districts where the
construction of bridges are now being proposed, medical _faéilities_ are ve'ry
severe notwithstanding the efforts devoted by the Pakistan govemment and
the provincial government, and moreover, even where medical facilities are
provided, access to the facilities is impleded by lack of transportahen with
trafficable roads cut by mountains and rivers and presents a most difficult
situation. '

4.1.4 Economy

(1

2)

Generai Conditions -

The economy of the NWFP relies mainly on its primary industry d_f

 agriculture, forestry and mining. The manufacturing industry is concentrated
~ in the provincial capital of Pershawar and its surrounding nearby cities of

Nowshera, Mardan and Abbottabad. Other small scale processing industries
using agricultural products are scattered around the local cities.

The conditions of each of the industries are as follows, |
Agricultural Industry -

Comprising more than 35 % of the GRDP and wnh more than 60 % of its
population being engaged in- agnculzure, it is the main industry of. the NWEP.
The main products are wheat, rice, corn, sugar cane, ‘tabacco and cotton. The
statistics of 1985/86 ~ 1989/91 shows that the production of wheat, corn and
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sugar cane increased at an annual rate of 2 ~ 5 % indicating a favorabie

- increase while cotton, rice and barley tended to decrease.

“The strengthening of nurturing the agricultural sector is one of the priority

policies of the NWFP government, and it is providing subsidies for fertilizers,

irrigation facilities, improvemnet of plant breeding and introduction of
. tractors:

The 8 districts where the construction of bridges were requested are the main
“producing region of wheat, comn, rice and barley within the NWEFP,

Especially the Swat District (including Buner District) alone respectively

-produces 16.1 %, 25.5 % and 18.9 % of wheat, com and rice totally produced

in the Province. The Dir District aiso produces 25.7 % of rice and 19.6 % of
barley of the provmclal total product, Companng the culuvanon area per
1,000 agﬁculturaj populaﬁori in each of the subject districts it was found that
except for Swat District (including Buner District) and Malakand Agency,
they were smal]er than the provincial average of 1.41 km2/ 1,000 P.

As for forestry an annual volume of 180,000 m> of lumber is being produced
amly from Kohistan, Chitral and the mountain region of Dir District,

Mxmng Industry

The NWFP produces vanous kinds of mineral products but within the subject

districts where the construction bndges are comtemplated the Chitral District
produces 100 % of the antimony produced in the NWFP, the Swat District
produces. porce}am clay, feldspar and the Abbottabad District produces
marble, crystal magnasxte and soapstone, and Mansehra District produces
feldspar.

‘Manufacturing Industry

'Aithogb' the NWFP is positively implementing the acceleration policy of

establishing the ‘manufacturing indusiry, the arrangement of manufacturing
infrastructures is far from sufficient to permeate thoughout the province and is

only concentrated around the capital city of Pershawar in the vicinity of
“nauonal road 5 and in the Abbottabad District. As to the type of
) manufactunng 1ndus1ry, the refinery, paper, pulp, and glass manufactunng
_industry Wthh reqmres Iarge amount of investment are not sufficiently

—25—



developed as yet. Only such products which are made of agrieultural products

and textile products are mainly to be seen.

As regards the chstncts where the construcuon of bndues are contemplatcd
the Abbottabad District has many manufacturing industries with advanced
mechanization due to the influence of the large scale industrial comp]ex in its
vicinity and the Swat district is very active in the processing industry. As for
the rest of the 6 districts, it is mostly limited to the domestic industry products.

4.1.5 Transportation Conditions
(1) - Condition of Traffic Bridges

As previously explained, the NWFP is largely devided into 2 regions - the
region under thekdirect adnliIﬁStiation of the Provincial Government and the
region under FATA whl.ch is dlrectly admimstrated by the Federal
Government. The area riow under dlscussxon for the bndge construction is the
8 districts w:thm the area under the direct administration of the prov:nc:lal
government. The past transition of provmcxai road Icngth for each of the 7
districts (under C&W admisiration) and the recent road density (1980/90) will
be as shown in Table 4-2; and the transition of road length when shown in
graph form will be as shown in Fig. 4.1. In these tables, ﬁgures of the Buner
District are included in the Swat District.

The expansion rate of provincial foad léijgih is quite high with 5 % per annum
and the road density of provincial road when calculated independently would
be 0.12 km/km2. However, the road density inclusive of all roads in the

orthem-most reglon of Kohistan District and Chitral District is conspxcuously :
low with only 0.05 km? and 0.08 km/km2 respecnvely '

The municipal roads which are the equivalent to the city roads in Peshawar,
Nowshera and Abbottabad cities is under the administration of the city
administration and the read length is more than 390 km (including 271 km of
paved _foad) as of the fiscal year 1983/84.

There is only oné truckable access road leading to Chitral District crossing
over the Lowari Pass over the NCC road (pi'ovincial road) from Dir 'District
However since the Toad would be closed for 6 months (December - May)
during the winter season due to heavy snowfall the only detour road available
to and from the surrounding Districts dunng this time would be a Jeepable
road via the neighboring Afghanistan thru Peshawar.



_ __(2)

As regards the situation of bridges in the northern region of the Province, as
the mountains and rivers are running in the north-south direction, bridges are

. comparatively provided in the north-southern direction, but it is extremely

inefficient in the ecast-west direction, Therefore, although being the regional
trunk road, the roads in the mountenous region are liable to be closed due to

 the inadequate inter-linkage between the roads due to snowfalls in the winter
time and landslide and river flooding during the rainy season parallel to river.
Once the road are closed due to the above mentioned natural disasters, it is

quite a normal case for the region to the completely isolated for several
months due to the few bridges crossing the river and the lack of detour road in
the vicinity. -

Transportation

The transportation pfoportions of the passenger transportation and cargo

transportation in the road transportation of all the transportation within the

NWFP is assumed to the more than 85 %.

This proportion is expected to further increase with the increase of passenger
and cargo transportation demand and the increase in trip fength.

Passenger transportation is devided into the public and private sectors. In the
public transportation, the NWFP Road Tfa'nsportation Board is in change of
the transportation service within the cities and between each of the cities.
Thus, public bus trahsportation covers only 33 % of the bus transportation and
the majority of the bus transportation is serviced by the private sector. The

~ passenger _transportatioh which is facilitated by the private sector, includes

taxis, motor rikishas, horse casriages other than the bus transportation which
serve as an imporiant transportation means of the public. Large buses
carrying about 70 passengers and small buses carrying about 15~ 30
passengers are generally being used. '

The public organ responsible for the cargo transportation is undertaken by the
NLC (National Logistic Cell) which covers a 5 % proportion of the total cargo

R transportation volume. The other 95 % of cargo transportation is covered by

the private sector using large and small type trucks, pick-ups and wagon cars

~and as in the case of passenger transportation, it is required to acquire license

" from the transportation department (Transport Division, Dept. of Industries,
Commerse, Labour, Mineral Development and Transport) of the Provincial

Government,

__27 -



The registered number of vehicles in NWEP in 1989 was more than 220,000
(= 13 nos. per 1,000 persons) including 2 wheel vehicles (70,000) and tracters.
- The registered number of vehicles during the 2 years (late 1987 -~ 1ate 1989)
- had been as shown in Table 4-3. : :

It is increasing in a rapid rate yearly; the yearly increase rate of vehicles

inclusive of all types were 18 %.

Especially, the increase rate of 2 wheel _.veh'i_t':l'es, sedans, taxis and tracters
were nearly 20 % and as for busses and mini-b_uses, the increase wef_c
incredibly high with 24 % and 59 % respectively. ' '

This phenomenon is due to the increase in the cargo' transportation need and
the demand for passenger transporiation means. '
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Fig. 4.1 Change of Road Length and Road Density under the Subject Regions
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The registered number for each separate type of vehicle in the regions of the
proposed bridge construction is shown in Table 4-3, When seen from the total
number of vehicles, the Abbottabad District has an overwhelmingly large

number of vehicles in comparison to its population and area which shows the
degree of motorization in the district.

When seen from the number of fémiiy owned cars, while the avefage within
the Province is 4.9 vehicles per 1,000 persons, the Abbottabad District has 5.5,
the Mansehra District 2.8, the Chitral district 0.6, the Dir District 2.5, and the
- Swat District (including Buner) plus the Malakand District logether have 3.3
vehicles per 1,000 persons

T able 4-3 . No. of Vehicles in the Construction Proposed Area (1989)

unit: no.
Province Type of Vehicle
Agency Sedan : Mini- iPrivate [Public }+. Rick- jom Total
District 2. wheel Jeep Taxd | Bus van §Truck | Truck Tractor sha _ thers
NWEFP Total 49,834 171,102 | 12,676 1 12,2031 49,834 ] 744 }27244]22,385| 6,290147,561 | 222,397
[Hazara Agency] | 2.997]13444| 3,650} 1330 2997} 141} 2,529} 1479 1201 29332
1) Abbortabad 25191 0201} 2818] 10611 2,519] 120§ 2,160} 918 ; 21,04
District N o
2) :Mansehra 4771 22431 sal 2601 4am7i 211 3691 sei 4 200 saos
District .
-B) Kohistan NA I NA Ina {Na INA [NA INA PNA JNA INA T NA
District : .
[Malakand Agency]] 3,027] 7.764] 20761 1,969] 1,421 36 901 2930 587 -1 20,800
1) Chiwal 1661 1651 367 a4} 105 IR ; , 888
© Disirict
2) Dir 6361 2749) 270} 1.607] 253 o276 1,175 ; 1016
D_istnct
3) Swat and 4 14391 3s58% 1,063} 331 703} 1,688} 587 -| 12,896
Malakand District 21751 48501 L.

(Source: NWFP Govemment)




4.2 Characteristics of Proposed Bridge Sites

Cond'nioxis and circumstances of the selected 11 ‘bridges for basic design are

discussed below:

4.2.1 Present and Future Status of the Region

(1) No.1 Narlai Bridge

(a)

(&)

(<)

(d)

(e)

Status of existing bridge

The éxistihg .bridge is 1 meter in width and'_can only be used by
pedesirians or livestock. In addition, it is rather decrepit and obsolete.

- Therefore, it is highty urgent that a new bridge be considered.

Siatus of river

Since the Siran River has a broad basin, its discharge is quite large.
Furthermore, the topography of this area also causes the river to
sometimes overflow its banks.

Population benefiting from the new bridge

- Present (1990) : 200 thousand people
Future (2010) : 300 thousand people
Vehicular traffic

Present (1990) :  None _

Future (2010) :  Passenger car, bus,
pick-up trucks : about 200 vehicles/day
Truck : about 200 vehicles/day
Total ' : about 400 vehicles/day

Status of road network and the future role of the new bridge

A road from Abbottabad to Haripur is being built on the léft:bahk of the
Siran River, while on the right bank a paved road runs from Mansehra
to Lassana Wab (a town at the boundary of the Abbottabad Dis_"tri.'c':t'ar.:d‘:- :
Mansehra District). From Lassana Wab it is about 14 km to the bridge
site via a jeepable gravel road. The bridge will link the Abbottabad ~
Haripur and Mansehra ~ Lassana Wab roads, connecting béth_ sides of



- ®

- the river one hour away by car from the capital Islamabad. The bridge
_siteis 33 kmrnorthof Haripur. However, since the existing bridge

cannot handle automobiles, vehicle on the right bank of the river that
wants to go to Haripur has to take a detour through Mansehra. The
distance of the detour is about 118 km, or almost 85 km longer than the
route via the bridge. By constructing a bridge fit for automobiles, a ring
road linking up Abbottabad ~ Hanpur ~ Narlan ~ Mansehra ~

@

- Abbottabad wxll be made posmble

* Impacts from bridge

Impacts on social welfare

At present, there is no hospitai in the benefiting area. If a new

. bridge is built here, people residing on the right bank of Siran
" River can go to the nearest hospital in Haripur, Therefore, the

bridge will play an important role in making hospital services
more accessible. '

- Econornic impacts

The benefiting arca has about 200 square km of cultivated land.
The main agriculture products are wheat, rice, sugar cane and

- beans. This area is mear Abbottabad, an administrative and

agricultural distribution center, and Haripur, an industrial city. It
is also adjacent to Islamabad, the capital of Pakistan. The
accessibility of this area will be improved by constructing a new

bridge fit for automobiles. In this case, the market sphere of

crops would be expanded and new farm products (cash crops)
could be introduced.

Minerals are also in abundance in this area, which produces
marble, soapstone and magnesite. Because the existing bridge

' cannot be used by motor vehicles, extracted ore on the right bank
" has to be ransported to the Taxila industrial area by taking the

detour route of Mansehra ~ Abbottabad. A bridge could reduce
transportation time as well as stimulate activities in this area.

~ Commuting from the right bank of Siran River to the Haripur
* industrial area located 30 km to the south will also be possible

when a new. bridge is consiructed. This would enable the



Haripur industrial area to make use of the surplus labor on the
right bank of the Siran River and to enhance its industrial

activities,

(2) No.5 Pashorai Bridge

(a)

(b)

(c)

(d)

(e)

- Status of existing bridge

A pedestrian suspension bridge exists about 1.5 km upstrearn from the

" proposed bridge site. Woodert members of this suspension bridge are

seriously decaded.
River condition

The Nandia Khawar is a relatively small river having an average width
of approximately 40 m. Since the riverbed slope is steep, a iarge
number of boulders and stones are observed in the riverbed.

Population benefiting from the new bridge s

Present (1990) : 50,000

Future (2010) : 75,000
Vehicular traffic

Present (1990) : None

Future (2010) : Sedari, bus, pick-up etc. : aboit300 vehicle/day
Truck :  about 70 vehicle/day

Total "+ about 370 vehicle/day
Road network and the future role of the new bridge

- Area on the left ‘bank. of the Nandia Khawar will be directly
connected with KKH (N-35).

- KKH passes steep 'r'nountang:oﬁs areés and therefore léndsﬁdas occur
very often caused by rainfall.-

- KKH passes steep mountamous areas and is hkely to be closed by
landslides during the rainy season. 'I'herefore detour road network
which leads to the opposite bank side of KKH wxll be madc avallable
if the new bridge is constructed
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. Impacis from the new bridge

@) Social welfare

- New bridge will facilitate the emergency rescue.

“(it) Economic impacts

- The new bridge can provide time and vehicular operation
cost savings for transporting agricultural producis such as
wheat, rice, maize, vegetable etc.

(3) No.7 Panipa Bridge

(a)

(b)

(c)

Status of existing bridge

The existing bridge is a pedestrian suspension bridge with relatively
new wooden decks. The Kandia Valley which occupies the right bank
of the Indus River produces timber logs and agricultural products.
These forestry and agricuitural pfoducts are firstly transported from the
valley to the open space near the existing bridge tower on the right
bank. And then they are unloaded to be shifted to small tracker, and
then hawling on the suspension bridge to a similar space on the left
bank. After that, they are loaded to another truck toward the markets.
In this regard, the timber log is mostly cut to small sizes due i0
restriction in transportation over the Indus River.

River Condition

The proposed new bridge is located in the downstream of the
confluence of the Indus and Kandia rivers. The Indus River flows a
large volume of water throughout the year, and the mean velocity is
about 3.0 m/sec or more.

Population benefiting from the new bridge

?resent_(l_990) . Approximately 30,000
Future (2010) : Approximately 45,000



(@)

(e)

(®

Vehicular traffic

Present (1990) : Pick-up, tracter, mini-bus : about 200 vehicles/day
Future (2010) : Sedan, bus, pick-up, S

fracter etc. : about 200 vehicles/day
Truck ete, : about 400 vehicles/day
Total : about 600 vehic'les/day

Road nefwork and the future role of the new bridge

- This new bridge will provide a new life-line io the Kandia Valley by
way'of connecting the valley directly with KKH.

- 'The northern part of Kohistan district will be connec{ed dlrectly w1th
the northern part of Swat district.

Accordingly, an east-west link road will be completed if this new

bridge is constructed.
Impacts from the néw bridge
(i) Social welfare
- Facilitate emergency rescues activities

- ‘Since no hospital nor health post exists in Kandia'Valiey,
people in the valley will be possible to use the health post
located at Dasu.

(i)  Economic impacts
- Impacts to égriculture

Transportation cost and time for expomng the agncultural
products will be remarkably saved.

- Strengthening of forestry industry.

- Future development program of hydropower and other hydro
potentiality..
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(4) No.11 Choni Bridge

(a)

(b)

(c) .

Present status of existing bridge

This bridge facilitate a direct connection between the NCC Road and
the southern part of Chitral town. Chitral town is located on the right
bank.of the Chitral River while the NCC Road passes on the left bank,
At present, Chew Bridge, which is a prestressed concrete type bridge
completed in 1980, carries vehicles from the NCC Road to Chitral
Town, Chew Bridge is located at the northern tip of Chitral town where
the width of the river is narrow.

The ex'isting Choni Bridge is located at the southemn tip of the town.
The existing bridge is a suspension type bridge with wooden stiffening
truss which is seriously decaded. The éxi_sting bridge is a 99 m long

~ bridge with a carriageway width of 2.0 m.

As for the access road to the northern Chew Bridge, there is a land slide
prone stretch along the NCC Road.

:This'stretc_h might cause road block once land jsiide occurs. In this

regard, construction of a new bridge at Choni is very essential.
River Condition

The proposed bridge would_cfoss over the Chitral River which isa
tributary of the Kabul Riv_er flowing into NWEP from Afganistan.
Rivér discharge is very large and the construction 'of'piers in water is
deemed to be very difficult.

~ Population Benefiting from the new bridge

Present (1990)_ : approx. 15,000
Future (2010) : approx. 23,000 .

~ Since Chitral town is one of the attractive tourism spots in Pakistan, a

large number of foreign tourists such as Japanese and Europeans visit
there.



(d)

(e)

®

Vehicular traffic

Present (1990) : Mini-bus, pick-up, sedan eic. ©
about 1,200 vehicles/day

Future (2010) : Truck, tracter, bus, pickwup, sedan €ic. :
about 2,250 vehicles/day

Road network and the future role of the new bridge

- Acts as a detour when traffic blocks occur on NCC Road during the

rainy season.

- Relief and dispersal of traffic congestion in Chitral town (cf. future
volume is estimated at 2,000 ~ 4,000 vehicles/day, Whiéh'ﬁgure is
the largest among the requested 20 bridge sites.) -

- Many villages are located on the right bank side of the Chitral River
 towards down-stream. ' |

People in such villages will be able to access easily to the NCC Road
via the new Choni Bridge which is located at the southemn tip of Chitral
town while the existing Chew bridge is at the northern tip of the town,

Impacts from the new bridge
(i)  Social welfare

- - Support to emergency rescue activities and other public
services,

- Relief of people's fear that Chitral town be isolated in case of
traffic blocks on the NCC road during rainy season.

(ii)  Economic impacts

- Strengthening of activities in transportation industries by way
of improving the existing road network,



(5) No.12 Khal Bridge

(@)

(b).

(©

(d)

(&)

Status of existing bridge

The existing bridge is 2.7 meters wide and can only be used by

pedestrians, livestock and small vehicles, In addition, it is rather
obsolete.. Therefore, it is highly urgent that a new bridge be considered.
At present, approximately 5 thousand people cross the exising bridge
everyday, with a big bazaar located along the NCC Road on the left
bank of the Panjkora River and Khal on the right bank.

‘River condition

The water level of the Panjkora River is about 3 metéfé higher than its
river bed and the flow is fast.

Population benefiting from new bridge

Present (1990) : 40 thousand people
Future  (2010) : 60 thousand people

Traffic
Present (1990) 1 ' : about 100 vehicles/day
" Future  (2010) Passenger car, bus,
' pick-up trucks ;- about 350 vehicles/day
* Truck, tractor : -about S0 vehicles/day
Total : about 400 vehicles/day

- Road network and the future role of the new bridge.

The NCC Road runs along the left bank of the Panjkora River, while on

:the 'right bank there is a gravel road that runs almost in parallel. The

roads are linked by the above-mentioned existing bridge. Khal, the

_ bﬁdge site, is 16 km south of Timargara, the center of administration
- and commerce for Dir District. Since the existing bridge can be used

only by small vehicles, medium- and large-size vehicles going from

- Khal to Timargara have to use the gravel road on the right bank. This is

15 km and 1.5 hours longer in distance and time, respectively, than the
route via the bridge and the NCC road.
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By constructing a bridge fit for mediun and large-size vehicles, a road
network linking Timargara ~ Khal ~ Haya Serai ~Timargara will be

possible for these types of vehicles,

Tmpacts from bridge

Q)

(ii)

Impacts on Citizen's Welfare

Priméry schools are located along the NCC Road. Students who
reside on the right bank of the river go to school via the existing
bridge. However, the bridge is decrepit and dangerous. Also,
the wooden structure of the bridge requires frequent
maintenance. Therefore, a new bridge built of long-lasting

materials would have a positive effect on both students and other

residents,

. At present, there is neither a hbspital nor clinic in the benefiting
" area. A new bridge would make it easier for people on the right

bank of Panjkora River to go to the hospital in Timargara.
Ecohomic impacts

The benefiting area has about 16 square km of cultivated land.
The main agricultural producis are wheat, rice, and sugar cane.
Vegetables such as onions and green beans, as well as fruits like
oranges and apples, are produced on the left bank along the NCC
Road, Production of cash crops has begun to increase in recent
years. Because the benefiting area is near Timargara, the center
for administration, commerce, and distribution of agricultural
produce for Dir District, a new bridge would encourage an
expahsion in cash crop prodﬁction that would raise the farmer's
income. |

There are many shops for selling produce, transportation
companies, and restaurants at the bazaar along the NCC Road. A
new bridge co_nrieciing Khal to these faciiities would improve the
market access of agricultural produce and enhance the existing
distribution network,



(6) No.14 Bukari Khawar Bridge

(a)

(b)

_(c).

(d)

(e)

Status of existing bridge

Samar Bagh ~ Shahi Road crosses the Nullah Bukari River at ki 23 of
the road, near Bukari Khawar Village about 23 km north-west of
Timargara city. The Nutlah Bukari River consists of two river channels
and about 180 m wide sand bars developed in between these channels.
At present, no bridge exists there and trucks and buses crosses the
riverbeds. However, light vehicles can hardly pass these riverbeds even
in the dry season.

River condition

The Nullah Bukari River flows in two river channels from the upstream
far away from the proposed bridge site. In a normal case, water levels
of the channels are quite low and heavy vehicles can pass the riverbeds.
However, the Nullah Bukari River has strong current and flows
riverbed materials like stone once flood takes place. In such flood time,
vehicl.e can no longer cross the river.:

Population benefiting from the new bridge

Present (1990) : approx. 50,000
Future (2010) : approx. 75,000

Vehicuiar_ raffic

Present (1990) : Truck, ‘4-whee1-dr_ive-car, tractor,bus :
 about 650 vehicles/day

Future (2010) : Truck, bus, sedan, pick-up etc. :

about 950 vehicles/day

Road network and the future role of the new bridge

If the proposed bridge is completed, circumferential road link

Timargara ~ Munda ~ Samar Bagh ~ Banda ~ Lat Qila ~ Haya Serai ~

~Ti imargara would serve effectively to the people. At Munda, a trunk
' road - starts toward Peshawar so that traffic dispersal and optimum
' dlstnbunon of traffic would be achieved. As the access road to the

bndge Samar Bagh Shahi Road has a characteristic of trunk road of
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the area, construction of the proposed bridge would strengthen the

function of the road as a trunk road.
Impacts from the new bridge
(1)  Social welfare |

- Suppon to médica] services

The beneficial area would be connectéd with Samar Bagh

where hospital exists.
(i) Economic impacts
- Impacts to agricixlture

The beneficial area is located relatively close 1o the core city
Timargara and the transit city of Munda toward Peshawar., In
this regard, stable supply of agriculturai. products to the
markets would be achieved. Decrease in bruises of fruits and
change to commercial base products from planting of
conventional crops would be expected as well. Accordingly,
completion of the proposed bridge would be able to s[rengihen
the agriculture in the area.

(7) No. 16 Kaidon Bridge

(a)

(b

Present status of the existing bridge

The proposed bridge is located at km 1 of Kaidon ~ Goornai Road,
about 60 km away from Saidu. The existing bridge was built about 30
years ago. The existing bridge is a 40 m long wooden bﬁdgé with the
floor supporfed by timber cantilever and steel ropes. The exisiing
bridge is decaded seriously.

River condition.

The proposed bridge site is located at upstream of the Swat River and
velocity of water current is very rapid. Exposure of boulders are
observed at the both riverbanks and the river course seems to be stable.
Water is transparent and its quality is very good for drinking,



(c)

(d)

(e)

®

Population benefiting from the new bridge

Present (1990) : approx. 6,000
Future (2010) : approx. 9,000

Vehicular waffic

Present (1990) : _Pick-up, tractor etc. @ about 90 vehicles/day
Future (2010) : Truck, bus, sedan etc. : about 300 vehicles/day

Road network and the role of the new bridge

The new bridge would connect the villages on the left bank of the
Swat River with the trunk road of Khawaza Khela ~ Kalam Road.
Kaidon ~ Goomai Road is the only road in the left bank side
providing access to other places such as Saidu Sharif, Peshawar etc.
Therefore, the new bridge would be a life-line for the villagers on
the Jeft bank side of the Swat River. -

Kaidon ~ Goornai Road would be connected with Kandia Valley
Road (Kohistan, refer to No.7 Panipa Bridge). Thus, the
significance of this No.16 Kaidon Bridge would be enhanced.

Impacts from the new bridge

(1)

(i)

Social welfare

- Support to the rescue and evacuation of people on emergency
cases

Economic impacts
- Impacts to agriculiure

The new bridge can facilitate stable and efficient
transportation of agricultural products on the left bank villages
of ihe_ Swat River.



(8)

No.17 Peer Baba Bridge

(a)

(b).

(©)

(d)

(&)

Present status of the existing bridges
There are two existing bridges near the proposed new bridge site:

- The pedestrian suspension bridge is seriously decaded and can no
longer carry any load. . '

- A new concrete bridge is now under construction by local
participation. This new bridge is being built in order to temporarily
solve the local people's demand. All the structural elements are

" made up of témporary ‘ones (refer to Memorandum).

River conditions

As the _rivef bed slopé is very genile, flow velocity is re]at_i‘)ely low and

sandy materials are deposited in the river bed.

Population benefiting from the new bridge

'Present(1990) : appfox. 15,000

Future (2010) approx. 23,000
Vehicular traffic

Present (1990) : Truck, bus, tractor, 4-wheel-drive :
_ - about 250 vehicles/day
Future (2010) : Truck, bus, sedan, pick-up etc.
about 500 vehicles/day

Road network and the role of the new bridge

- The new bridge would complete the circumferential road link of
Jewar ~ Peer Baba ~ Dagar ~ Jewar.

- There is another road, the Jewar ~ Dagar, .w_hi_ch is a fand slide
prone road during the rainy season. _Thefefore the circumferential
road can be utilized as a detour road of the Jewar ~ Dagar Road.



)

Impacts from the new bridge
(i)  Soctal welfare
- Support toward educational services

People living in Maiakpur,' where no school exists, can use the
" new bridge to commute to the school in Peer Baba.

- Support to medical services

There is no hospital and health post in:the influenced ar_ea, and
therefore the completion of the new bridge would facilitate the
- public services of the hospital at Malakand.

(i) Economic impacts
- - Impacts to agriculture

'The new bridge can facilitate stable and efficient
transportation of agricultural products. '

(9) -No.18 Jahazoona Dak Bridge

‘(a) |

(b)

©

Status of existing _bridge

'I‘he ex1stmg bndge is a steel concrete beam brldge with 3 m in width

and 60.8 m in length. Itis capable of handling hght weight vehlcular
traffic. However, since the bndge is low in height, it will be submerged

" under water about 50 centimeters during the flood.

River conditions

The Sakhakot River has a small basin and the discharge is normally
small. However, due to the topographical factors, the discharge can be
large at times.

Population benefiting from new bridge

Presem ('1990') : 22 thousand people

o Future (2010) : 33 thousand people



(d)

(e)

(f)

Vehicular traffic

Present (1990) ¢ Almost all are pick-up trucks - : -about 200

vehicles/day _

Future (2010) : Passenger car, bus,
pick-up trucks  :  about 350 vehicles/day
. Truck :  about 50 vehicles day

Totat +  about 400 vehicles/day

Road network and future role of new bridge

The Jahazoona Dak ~ Ghawar road, which links up with the NCC Road,
runs from the left bank of Sakhakot River to Jahazoona on the right
bank. The new bridge would therefore play an important role in this

rouie.

Takht ma is about 18 kﬂometers south of the beneﬁtmg area. Itisan
1mportant transportanon center connected by trunk roads and railways
with Peshawar (the provmc;al caplta.l) and Mardan and Nowshera (well
developed industrial area). Itisa city that developed around a railway
station, It is also a city that represents the Gandara art and the ruins of
ancient Buddhist templesl can still be seen. Its main industries are
transportation and tourism. The distance from Jahazoona to Takht Bhai
by the NCC Road without using the proposed bridge is 40 kilometers.
This will become only 18 kilometers, or a reduction of about 20
kilométe_rs, by using the new bridge.

By constructing the _new'bridgc, a ring road linking up Takht Bhai ~
Jahazoona Dak ~ Takht Bhai would become possible. In addition, the
bridge would also act as a substitute for the NCC Road when it is
unusable.

Impacts from the new bridge -
(i)  Impacts on social welfare

At present, there is no hospital in the benefiting a_ré_a and no
medical clinic on either the right or left bank. Therefore, the new
bridge would have a positive effect on improving access to
medical care by accessing the right bank of the Siran River to
Takht Bhai where there are hospitals.



(ii)

Economic impacts

‘The benefiting area has about 70 km? of cultivated land and

produces sugar cane as its main agricultural product. The sugar
cane is transported 10 a factory in Takht Bhai. The new bridge
will cut down the distance to Takht Bhai and improve transport
efficiency, as well as provide a stable route for transporting sugar
cane even during the rainy season. In addition to sugar cane,
corn, wheat, and onions are also grown in this area, and there is a

- move towards increasing the production of cash crops. The

benefiting area is very close to Peshawar, Nowshera and Mardan
cities with large economy and populations. -Therefore, the bridge
wilrenéourage this area to make full use of these geographicaily
close and attractive markeis 1o expand its cash crop production,
which will raise the overall income of the area.

(10) No.19 Totakan Bridge

| (@

(b)

(c)

(d)

Status of existing bridge

- The existing bridge is a wooden floor type pedestrian bridge, but can be
‘used by light weight vehicles. Itis 64 meters in length.

River conditions -

Of ﬁhe 5 bridges in Phase 1, this bridge will straddle the Swat River, the
biggest of the rivers 1o be crossed. Its basin covers more than a half of

Swat District and has a large discharge and rapid flow.

'Population benefiting from the new bridge

Presént (1990) : 35 thousand people
Future (2010) : 53 thousand people

Vehicular traffic
Present {1990) : : about 50 vehicles/day
Future (2010) : Passenger car, bus,
| pick-up trucks  :  about 15 vehicles/day
- Truck . :  about 50 vehicles/day
~ Total . abont 200 vehicles/day
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(e)

4

Road network and future role of the new bridge

The Batkhela ~ Totakan road, which branches from the NCC Road at
Batkhela's Malakand Agency, runs on the left bank of Swat river, while
on the right bank the Chakdarra ~ Kolanga road runs paralle! to the
river. The two roads will be connected by the new bridge. '

There is a bridge for motor vehicles that crosses the Swat River at

. Chakdarra, 20 km upstream. and east of the new bridge site, By

constructing the new bridge, the two roads between Chakdarra and

Totakan on the iefl and right banks could supplement each other, and .
form a useful network ‘Then, it would be. possible to mampulate

regional traffic and to use the roads to substitute for each other when

one of them is impassable for some reason. '

Impacts from bridge
(i)  Impacts on social welfare

At preserit, there is neither a hospital in t_hé benefiting area nor a
medical clinic on the right or left banks of the Swat River. The
proposed bridge would provide access to the péopie residing on
the right bank to the nearest hospital in Malakand.

(ii) Economic impacts

The benefiting area produces wheat, rice, corn and sugar cane as
its main farm products, but it is in a remote area far from a big
market. However, with heavy trucks being avaiiable and
reductions in transportation time achievable by construction of
the new bridge, distribution of the area's agncultural produce to
markets would be 1mpr0ved

(11} No.20 Sakhakot Bridge

(a)

Status of existing bridge

The exlsung bridge is a 43 m long reinforced concrete slab bndge At
present, 6 thousand people per day, many livestock and light welght
vehicles cross the existing bridge. It is considered a very urgent matter
to build a new bridge since the existing _one is severely dilapidated and ,
moreover, will become totally submerged during floods.
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(b)

(c) |

(d)

(e)

Status of river

The existing bridge sit_e is located at the upsiream of Br. No. 18
(Jahazoona Dak Bridge). The width of the river is narrow and rocks are
visible in the valley. The Sakhakot River normally has a small
discharge, but, it also bursts out a large discharge at times.

Population benefiting from new bridge

Present (1990) : 30 thousand peoplé

_Future (2010) : 45 thousand people

Vehicular traffic
"Pres_f:nt (1990) : :  about 150 vehicles/day
Future (2010) :  Passenger car, bus,
pick-up trucks : about 450 vehicles/day
Truck : about 50 vehicles/day

Total : about 500 vehicles/day
Road network and the future role of the new bridge

Sakhakot Village road separates from the NCC Road, a trunk road in

- the NWFP. It crosses the river from the left to the right bank via the

bridge. Itis a vital road that links Sakhakot Village to-Sakhakot Bazaar
and also supports the access to public facilities in this area.

Takht Bhai is about 22 kilometers so‘uih of the benefiting area. Itis an
important transportation center; connected by trunk roads and railways
with Peshawar (the provincial capital) and Mardan and Nowshera (well

_ ‘developed industrial areas). It is a city that developed around the
- railway station, It is a city that represents the ruins of ancient Buddhist
‘temples of Gandhara art, and also where transportation and tourism are

the main industries. The distance from the benefiting area to Takht
Bhai without utilizing the planned bridge is 50 kilometers. However, it
will be 22 kilometers, a reduction of about 30 kilometers when the
planned bridge is1 utilized. (the same impacis as Br. No. 18)

By constructing the new bridge, a ring road linking up Takht Bhai ~
(NCC Road) ~ Sakhakot ~(Jahazoona Dak ~ Gawar road) ~ Takht Bhai
would become possible. In addition, the bridge would also act as a



(£

substitute for the NCC Road when it is damaged. (the same impacts as
Br. No. 18)

Impacts from bridge

@

(i)

Impacts on social welfare

The bridge plays an imporiant role in supporting the primary
education, because education facilities are found in Sakhakot
Village and Sakhakot Bazaar. -

At present, there is neither hospital nor rural health center on
either the right or left bank in the benefiting area.’ Therefore, the
new bridge would have a positive effect on improving medical
care by accessing the right bank of the Siran River to Takht Bhai
where there are hospitals. | '

Economic impacts

The benefiting area have about 40 square km of cultivable land.
As Jahazoona Dak (the benefiting area of Br. No. 18), it's main
agriculture products are wheat, sugar cane and many other crops.
The benefiting area is near Peshawar and Nowshera, a large
consumption area. - Therefore, the bridge will encourage this area
to make full use of these geographically close and attractive
markets to expand its cash crop production, which will raise the
overall incorne of the area. '

There are many transportation enterprises that deal with farm
products and consumption goods at Sakhakot Bazaar along the
NCC Road. The new bridge will directly link Sakhakot to the
NCC road. Therefore, the bridge will improve the market access
of agriculture pfoduéts’ and enhance the existing distribution

. npetwork.



42,2 Topography of Proposed Bridge Sites

Longitudes, latitudes and altitudes of the 11 bridges are listed in Table 4-4.

Table 4-4 Lat, Long. & Altitude of 11 Bridges

Bridge Name Latitude Longitude Altitude River Name

No.l Narlai Bridge 31N 7258E 620m  SiranR.

No.5 Pashorai Bridge 34°427 N 72°59E 880m Nandia Khawar

No.7 Panipa Bridge 35925'N  7312’E 990m IndusR.

No.11 Choni Bridge 35°09'N  7144'E  1,450m  Chitral R,

No.12 Khal Bridge 34°54'N  71°59'E 930m PanjkoraR.
'No.14 Bukari Khawar Bridge 34°59'N 71°40'E 1,140 m  Nulla Bukari

No.16 Kaidon Bridge 35°15'N  72°35'E 1,530m  SwatR.

No.17 Peer Baba Bridge 34°3T'N T2°2T'E 810m  Malakpur Khawar

No.18 Jahazoona Dak Bridge 34°26'N  71°53'E  450m  SakhakotR.

No.19 TotakanBridge = 34'38'N  7I48'E  660m SwatR.

No.20 SakhakotBridge  ~ 3427’N  71"54E  480m _ SakhakotR.

Notes) - Latitude and Longitude: based on GPS
- Alitude: based on altimeter

Gene_fa} features of the respective bridge sites are outlined as follows:
(1) No.l Narlai Bridge |

_’I‘he topography of the area is shown in Fig. 4.2. The characteristics of the
topography are not similar in the upper and lower streams, where L is the
dividing pomt in the Siran river. Limestone distribution is bulging out
'towards the Siran river at point L. The lower stream beyond L has a width of
| about 50 m, and its cross section can be described as V shaped valley. The
main features of the lower siream are the steep slope and the upper terrace
(T1). In contrast to this, the upper stream from L has a width of 230 m
inciuding a flood plain. The cross section here is wider and has a gentle slope.
Charactenst;c is the lower terrace (T2) and a fan.
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Fig. 4.2 Topography of Bridge No.1

Slope along the lower stream of the Siran river from the L is steep and rocky.
The gradient is about 45-50 degrees. Vegetation on the slope is shrubby. In
ravine slopes, rock debﬁs are deposited, and 'grad_ual' creeping can be found.
Two terraces (T1, T2) can be found along the lower stream of Siran river. The
upper terrace is located on the right bank with a height of 20-25 m from the
river-bed. The long terrace is 8-10 m from the river-bed and located in the
same side of the river. The neck point of the erosion front of the river is
recognized by the Pind Gali road surface (Refers to Fig. 4. 3(a), (b)). “Existing
bridge is located in the rocky slope about 3-4 m downwards from the Pind
Gali road,



‘Fig4.3(a) - o Fig.4.3(b)

~ The upper stream from L has a gentle slope. The right bank of the Siran river
shows characteristic of a terrace and the left bank is fan. The height of the
terrace from the Siran river bed is about 5 m, arid the height of the surface is
equlvalent 10 T2 of the lower stream from the L. Fan is formed by a sub-
stream of Siran river, which has a stream length of 1.6 km and watershed area
of about 1.0 km2 Two tall trees and shrubby vegetation can be found in this
area. Therefore, it can be estimated that this fan is comparatively secure. The
fan is about 3 m from the Siran river bed and has an inclination of about 3.5%
towards the river. Soil deposit around L is confined to a smalle_r area due to
erosion control works resulting a well established sedimentary plain. The new
bridge is planned to be constructed about 100 m away from L in the upper
stream where the width of the river is about 60 m. Both sides of the bridge is
located on the above said river terrace and fan.

Fig. 4.4



(2} No.5 Pashorat Bridge

“This site is located 15 km to the south-west of Thakot bridge on the KKH and at.
km -171 on the KKH. The Nandia Khawar river at this site has a width of 100 m
and flows meandering to the north with terraced' gémgraphical-feamres on the left
bank and mountainous geographical features on the right bank. The terraced
geographical features on the left bank forms a low (L), medium (M) and high (H)
terrace. The low and medinm terrace forms a crescent shaped curve caused by
erosion of the Nandia Khawar River. The elevation height of the terrace is about
12 m for the high terrace and abou't.S m for the medium and low tetraces. The .
high terrace has an elevation of about 30 m' from the water level of the Nandia.
Khawar River. The characieristic feature is that the medium terrace has a slope of

‘approximately 3~5 degrees. The right bank side forms a steep stope of about 40
degrees extending from the mountainous region to a high terrace and sloping
down to the river. The KKH is located on the right bank of the Nandia Khawa:
River running along the midway of the mountain side slope and the slope from the |
highway down to the river side has 2 steep inclination of about 40 degrees. At the
present, there are dnly bridges for ﬁse by pedestrians and the new br_idge is
proposed to be cohstfncted at the elevation of the low terrace on the left bank at
the location where the low terrace is jar'ojectin_g out {0 the east. .

M
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Fig. 4.5 General Geographical Features of No.5 Pashorai Bridge



(3) No.7 Panipa Bridge

‘This site is located about 18 km north from Nasce on the KKH at the confluence of
the Kandia River and the Indus River, The KKH at this site runs along the left bank
of the Indus River. The Kandia Valley Road runs along the Indus River after
- crossing the KKH, makes a U-turn and approaches the existing suspension bridge,
cross the 175 m Indus River and runs along the right bank of the river towards
Karang. The gepgraphical. features at this site is characterized by the Vésloped
cbnﬁgufation of the rock bed formed by the corrosion caused by the Indus River.
The left bank forms a sieep slope of about 30~40 degrees and the face of the slope
is-thinly covered by a coat of weathered rock debris produced on the rock slope
'é.’urface'_abc_)vc the KKH. As there is no sign of any vegetation over the weathered
-rock debris, it may be considered o be due to the cause of creeping phenomenon.
_The river bank of the Indus River below the Kandia Valley Road shows exposure of
the rock surface caused by erosion during the long years. The right bank forms a
steep slope of about 70 degrees of rock surface. From about 50 m above the Kandia
Valley Road, the steep slope transforms to a gentle slope, and there are weathered
rock debris accumulated on the slope. Further, there are weathered rock debris
accumulated along the Kandia Valley Road on the right bank of the Indus River
‘produced from the mbuntain side. The new bridge is proposed to be constructed

about 30 m downstream from the existing bridge site.
. | |
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Fig. 4.6 * General Geographical Features of No.7 Panipa Bridge
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(4) No.11 Choni Bridge

This site is located in the vicinity of Chitral Scout, south of the Chitral City, and
about a 100 m to the south of the confluence of Chitral River and Mohlen Gole
Nullah. The Chitral river at this site has a width of about 100 m. The geographical
features in this region can be characterized by the terraced fopography (T) formed
by the Chitral River and the fan-shaped topography (K formed by the Mohlen Gole
Nullah. The left bank of the Chitral River is formed by a vast area of terraces.
These terraces continue from near the NCC road to the Chitral River and have a
width of about 300 m. There are aiso viilages:oh the terraces. On the right bank of
the Chitral River, there is the fan-shaped Mohlen Gole Nullah which forms a gentle
sloped plain, The Mohlen Gole Nullah is flooded several times a year and therefore
new accumulation of sand and gravel can be witnessed over the fan-shaped ground. |
‘The new bridge site is located about 40 m upstream of the existing bridge
connecting the right bank terrace and the extreme southern end of the fan-shaped
Nullah. '
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Fig. 4.7 General Geographical Features of Choni Bridge



(5) No,12 Khal Bridge

The Panj_kora river originates fr_onj 40 km norih of Kalkot, and me'rge with
two other rivers at 10 km north-west of Gandigar. One of these river flows
from Lowari Pass and, the other from Binshal. The r'iver.r:uns through

- Gandigar, Wari and changes its course at abont 3 km to Khal. With this mm it
expands its width and the extent of the flood plain.

The existing bridge which is required to be replaced' is situated near Khal
where the width of the Panjkora is about 80 m, and the flood plain extends
mote than 500 m. The proposed bridge is planned to be constructed about
200 m downstream from the existing bridge. The proposed construction site
“and the geographical characteristics are shown in Fig. 4.8, The existing river
terrace and the flood plain are the main topographical feémre_s of the proposed

site.
o
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Flood Plain

Fig. 4.8 Topography at Bridge No.12

The flood plain is virtually flat and consists of very flat areas with 1-2 m
difference in height. - These 'aré_ activély used as crop lands. The Panjkora
flows in the south-west direction at the east end of the flood plain. A
mountain is situated at the west end of the flood plain where the slope from
the plain to the summit is gentle. Granite can be found in this mountainous
area. Inhabitants of the area are concentrated on the hill slope where large
numbers of houses have been built, At the east end of the flood plain, the
river terrace extends to about 300-400 m. The terrace is about 30 m, above -
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the river bed and used as housing arca of the people. The NCC road is passing
through the terrace slope, which is about 5~10m above the river bed and runs
alonig the Panjkora river. The bndge will be built at a helght where it would

be usable even during a flood.

No.14 Bukari Khawar Bridge

This site is located about 23 km north-eést of Timarpara. The Nﬁlléh Bukari

River at this site has a width of about 200 m. However, at the present, the
water flows 'only near the river embankment at both ends as shown in the
sketch below. The geographlcal features at this site forms a terraced '

‘topography (T) on both banks of the river and has an elevation of about 15m

from the Nullah Bukari river level. The Nullah Bukari River is being fuIly
utilized for land use taking advantage of the large width of the river.  The
Samar Bagh — Shahi road detours around the cultivated area in a U-shape in
order to secure the cross section slope of the road as shown in the sketch
below. The new bridges will be constructed over the 2 water ways at both .
ends of the river by utilizing the terrace and the cultivated river bed.

Nullah Bukar'

‘Nollah  Bukar T

Fig. 4.9 General Geographical Features of the No.14 Bukari Khawar Bridge



(7) No.16 Kaidon Bridge

This site is located about 16 km north of Madyan. The Swat River at this site runs
south in a straight line and the Bahrain Kalam Road runs on the right bank of the
Swat River. The geographical features of this site is characterized by the terraced
terrain on the right bank and the land slide terrain on the left bank. The terraced
terrain lies about 12 m above the Bahrain Kalam Road, and forms an oblong shape
with a width of about 100 m and length of about 500 m.. Weathered rock debris
are seen accumulated over the terrace, produces from the mountainous slope on the
east. The land slide terrain (L..S) on the left bank comprises a large area with a
width of about 300 m and depth of about 200 m. This land slide is a land slide of

" weathered rock forming a plateau when viewed from the geographical feature and
_ although there are slight signs of partial collapsing of rocks at the end portion, it is
deemed to be stabilized as a whole. The Kaidon~Goonai Road branches off from
the Bahrain _Kalam _Rdad at Kaidon, crosses the Swat River and runs through the
midst of the land slide area forming a large curve, The present bridge crosses the
Swat River about 1~2 m below the elevation of the Bahrain Kalam Road.
. Therefore, the footing of the bridge is located at the north end of the land slide
portion on the left bank and the terrace end on the right bank of the river. The new

- bridge is proposed a little upstream of the existing bridge.
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_ __Fig. .4_;.10 'General Geographical Features of the No.16 Kaidon Bridge
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No.17 Peer Baba Bridge

This site is located about 40 km north-west of Saidu. Here the Malakpur
Khawar River largely curves to the east and thére is a residential arga on the
right bank and cultivated farm area on the left bank.- The geographical feature
of this site is divided into two separate areas by the Malakpur Khawar River;
the right bank being of terraced terrain and the left bank of flooded plam
Therefore, the Malakpur Khawar River is obhged to flow on the east side of
the river (the terrace side). The terraced terrain gently slopes-toward the north
and the e]eﬁatibn difference with. the flooded plain is about 3m. At the
present, there is only a pedestrian bndge in the region. The Peer Baba
Malakpur Road crosses the Malakpur Khawar river diagonally as shown in the
sketch below, The new bridge will be constructed at the same location where
the Peer Baba Malakpur Road crosses the river directly. - | o
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Fig. 4.11 General Geographical Features of the No.17 Peer Baba Bridge
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