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FC-I PROFORMA
USAID ROAD RESOURCES MANRGEMENT PROJECT

PART * A
Project Dinest

1. Name of Project: .US AID Rcads Rescurces
Management Project

2. Authorities
Resporsible for:

i) Sponscring: Ministry of Local Goverrment
arnd Rural Develcpment,
Goverrment of Fakistan,
Islamabad.

United States Rgercy for
International Develapment.
(US AID)

ii) Execution: Goverrment of Sind (GOSs) /
Frovineial LGRD Department.

iii) Operation and Sind District Councils/
Mairterarce: Authorities.

3. Time required for completion 72 Menths
of project (in months)

4. Plan Provision

The Sixth Five Year Flan (1983-88) lays heavy emphasis cn the
development of the rural sector. The five point Secial and
Econcmic Develapment Fragramme announced by the Prime Minister in
1986 in line with the Sixth Five Year Plan, includes development
of rural rcads as a pricrity sub-sectcr.

As part of the economic assistarce agreement existing between
Goverrment of Fakistan (GOF) and the u. s. Boavernment, an amount of
% 43 million (Rs. 731.00 million) have been allocated to fund this
praject. Rs. 264.588 Million (Equivalent of $15.564 Millien) is
being provided by GOP in the form of already available staff time
etc. The Projecg Cost is estimated at $ 58.56 million o Rs.
995.59 millicon.

* Assumed Currercy Exchange rate US #1 = Fak Rs. 17,00

Note: The total pProject cost as cleared by concept committee
meeting held on 30th Jarnuary 1987 was Rs. 236.960 million
including F.E.C. Rs. 246.40 million based at currency excharnge
rate of US $ 1 = pak Rs. 16. 00 prevailing at the time of the said
meeting. USAID commitment of US ¢ 43.0 million remains firmed up.



The Federal Ministry of Finarce and Economic Affairs,
Government of Pakistan communicated its formal appraval te USAID
vide Secretary Economic Affairs Division's letter Ne. I(16)US-1/835,
dated 20th July, 1986, stating that the Goverrment of Pakistan
recognises the riecessity of placing maintenarce ahead of expanding
the rural roads rnetwork in order to preserve investments in the
existing rnetwork. The US ARID response was communicated vide
Director US ARID office Islamabad dated RAugust 3rd, 1986, whereupon
the subsequent actiors are initiated.

The Government of Pakistarn (GOP) and Government of Sind (GOS)
have assuwred the Uriited States Goverrment of their full
co-operation in carrying out the project. Necessary inputs
required from GORP are being provided to expedite the project.

The project is focused in the province of Sind  where
Government officials estimate that 75 % of the aofficially

recognised villages and more than 90 % of all villages_dc no e
ever: a katgbﬂamiggggbgglwipngggﬂngﬁﬁlgp. This reduced access to
marrRets  For goods and  services, causes a generally slower

integration of the remcte areas irtc the raticral ecoromy and is a
major factor for the poor socic—economic conditicns in the rural
areas of Sind.

A Fraject Paper was farmulated by USRID and was presented to
the Concept Cleararce Committee thraugh MLGRD, and concept
cleararce was accorded ta this Project an  January 30th 1986, by
the conmittee, chaired by Secretary Gereral, Plarming Commission,
canveyed vide letter no: 7(6) DA/FC/B3-FA dated 1ith February 1986
recogrnising the reed of the project on a pilot basis. The project
agreement betweeri GOF and USAID is under finalizatior arnd will be
considered part of this PC-I.

S. Relaticnship of the Froject with the Objectives of the Secter.

Pakistan has a land area of 804,000 sq KM and a population of
93 millien (mid 1984) of which aver 70 per cert live in the rural
areas. Agriculture (including livestock, fisheries and forestry)
accounts for 30 per cent of the Gross Domestic Product (GDP). It
employs 35 per cent of the labour force, and is the main source of
income for most ruwral haouseholds.

At the time the Sixth Five-Year Flarn was prepared in 1983,
Pakislan had a taotal of about 87.7 thousand KM of provincial rural
roads of which 28.5 thousand KM were paved and the remaining two
thirds were gravel, brick-scled or earthern katcha roads. The rural
roads thus accounted for approximately 80 per cent of the total
national road system of about 113 thousand KM.

At present road rescurces are inadequately maraged in
Pakistan due to varicus constraints, while at all levels—-national,
pravincial and district, a reed for more and better roads is
recognised. Due to financial constraints very little expansion of
the rural road system is taking place, because the implement ing



agencies use nearly all their resources to keep the existing
system operaticnal. There is an abserice of adequate routine and
Periodic maintenance, which is causing a rapid deterioration of
even existing roads.

The inadequacies of the road system have resulted irn higher
transport costs that are reflected in the ecoriomy. Notable effects
are seen in higher prices for agriculture inputs and products,
serious constraints on the delivery of agricultural inputs and the
marketing of produce. There is a dire rneed to facilitate movement
of inputs to farmlands for a sustained increase in foaod
praduction.

‘ Again the provision of health and educaticnal services to the
rural population is severely hampered because dcoctors and teachers
are reluctant to serve in isclated areas without required physical
amenities,

It is therefore established that in crder to trigger off
significant swocial arnd economic charnge in the rural areas,
transportation infrastructure will have to be adequately impraved,
strengthened and maintaired with utmost urgerncy.

The purpases of the project are to @ (1) Establish a
maintainable rural roads system in Sind and (2) Identify the
palicy, management and firancial reforms reeded to sustain
maintainable rnaticoral and provincial road systems. The objectives
of the project shall be achieved throeugh a combirnation of
construction activities, technical assistarnce, training and
equipment support.

This project alsc augmerts and supports the Asian Developmert
Bank finarced Farm-to-Market Roads project, and the Prime
Minister's manifesto for rural roads as shown in Table 1.

6. Cost of the Project. (Rs., Milliaon)
F.E.C L..C
us AID 261.8 469. 2
Goverrment of Pakistan ——— 264.6 *
Total Rs. 995.59 Million

S e g pot e s dhere s it o v P e Bt et e . 9000 S

or $58.56 Million (@ $1 US = Pak Rs. 17.00)
in the form of already available staff time, etc.

Note: Total project cost as cleared by the corcept clearance
committee meetirng held on 30th of January 1986 was Rs. 939,960
millicon including F.E.C. Rs. 246.40 million based at currency
exchange rate of US $ § = Pak Rs. 16.00 prevailing at the time of
the said meetirg. USAID commitment of US ¢ 43.0 million remains
firmed up.
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TABLE 1

ROADS -

PAKTSTAN

(Paysical)

(In Fms)

Position , Fetimatled Poysical 4 Estimatced Targetls
:S-' Doseription of TCEAS (12£3)7 Lchicvenznis(1992.-86) —*—_j_.::‘f—‘;:c{v;nz;al P"‘i”!'&"ﬂp Prime Minister's
¥O- ‘Overs11 o Bral . 188668 7 [1658-40 €5-90 Mznifesto
LT - Foads: Cols.s 87 J986-80
1. 2. | 3. 4, 5. €, - 7, 8. o,
1. PGB 39,211 34,501 3,766 2,530 2,800 5,310 3,658
2. SD 28,663, [24,073 106 72 100 172 1,382
3. TIP 13,229 2,800 1,615 1,077 1,200 2,277 2,472
4. ELLUCIISTAN 22,306 21,835 241 160 200 250 3,830
5. | ax. 3,263 | 3,163 N.A N.A N.A N.A N.A
G. RUTEDN £REAS | 2,120 ‘2,129 N.A N.A N.A N.A N.A
7. TLTA 2,442 £,242 N.A N.A N.A K. N.A
ral !
Totzl :- 111,213’ i131,433 i 5,723 3,519 4,300 8,119 11,712
. Trazck links not included
. Eigh Tvpe roads around 42 percent
3.

Fxcluding Municipnl Ccmnit‘l.eé/Corp. Poacds
As per informtion obtained from the Frovinces

Source:

FRDEC



7. Annual Recurring Expenditure.

Paved Roads Rs. 0.022 Million/KM.
Shingle Roads Rs. 0.031 Million/KM.
Katcha Roads Ra. 0.008 Million/KM.
Details are shown at para 17 af Part ‘B’

a. Objectives of the Proiject Preferably in Quantitative Terms.

A. Qvervievw of Project Inputs:

The main inputs in support of the project may be sgsummarised
as follaws:

i) Construction: Reconstruct or repair approximately 644
kilometres of paved roads, upgrade approximately 97 Kilometers to
paved status and build 564 kilometres of improved katcha roads (or
up to 3462 kilometers of minimal access roads).

ii) Commodities: Provision of an equipment component to carry out
routine maintenance. Establish a maintenance equipment and support
pool.

1ii) Technical gervices: Maintenance Planning; Road System
Improvement programme; Highway Policy and Finance component; in-

country training.

iv) Training: Short-term in country training for provincial and
district personnel; Study tours for senior personnel; long-term
training in Transport and Financial Management.

v) Project operations: Operation of project offices in MLGRD and
Sind LGRD divisions, road inventories in additional districts and

project evaluations.

B. National and Provincial Roads Policy Programme

The project pravidez a praogramme of policy analysis and
training. The analysis will focus on:

1) Roads development policy.

2) Identification of the financial and institutional
improvements needed to implement development of the road
asystem consistent with Pakistan’s needs and resources.

3) Developing a master plan for the Sind Frovincial network.

C. Rural Roads Programme

The project will improve the s8ystem of planning and
inveatment at the provincial/district level vhere Pakistan’s rural



roads are managed. The rural roads programme is being implemented
on a pilot basis in the 13 rural districts of Sind Province. The
programne’s three sub-components are as follaows:

1) Road Maintenance Programming

Training and technical assistance will be provided to
district council staff (including district engineers), and
provincial pwreonnel to increase: avareness of the role of
maintenance in maximising road service capacity, understanding of
basic maintenance principles and knowledge and use of techniques
for planning; and, programming and monitoring rural roads
maintenance and expansion activities.

ii) Road Maintenance and Management System

District Council Offices in Sind will receive assistance
including intensive technical assistance, training and road
maintenance equipment to enable them to establish a Maintenance
Management System capable of adequately maintaining their road
network.

iii) Road System Improvement

The rural road system will be upgraded to an acceptable
technical standard to allow for efficient maintenance practices on
the paved road network and priority sections of the remaining
all-weather cystem. In some districts the katcha access network
vill also be expanded to serve villages now without a road.

It is estimated that upon completion of the project in 1992,
there will be 1127 kilometres of maintained paved roads and 22540
kilometres of relatively unmaintair=d katcha roads.

Prepared by: Associated Consultancy Center (Pvt) Ltd. in
congultation with MLGRD (FRDEC), GOS and USAID.

Checked by:

Approved by:



EART 'R
PROJECT DESCRIPTION AND FINANCING

9A. Location of the Froject

The Indus Plairs in Sind Frovirce consist of sand, silt and
clay alluviums hundreds to thousands of feet over their old
sedimeritary rocks. Existing vegetation consists of hardy grasses,
bushes and scrub trees. Average rainfall is gererally less than 10
inches per year.

The rural rcads programme and the plarming and training phase
of the project will be implemented on a pilot basis in  the
thirteen districts of Sirnd Fravince (Figures 1 and 1.1).

The key element of the programme is the implementation 7/
improvement of a Maragemert System irnn the district engineering
offices. A Road Maintenarnce Urit, with trained staff, equipment
and cther assistarce will be established in each district.

There are 13 district courncils in Sind with Jurisdiction over
the rural areas. Hyderabad and Sukkur Divisions each have six
cauncils and orne council exists to serve the reeds of HKarachi
Division's 250,000 rural residents. Figure 2 shows the urban/rural
populaticon distribution patterrn in the Sind.

Sind is essentially rural arnd agriculture in character. Fifty
seven per cent of the population is rural, living in 67,000
settlements. The populaticrn is corncerntrated ir the irrigated areas
along the Indus, although &0 per cent of the rural populatian
lives in the arid zone to the east where the Indus Valley
gradually shades intao the Thar Desert.

Rural roads are accorded a high pricority by the rural
population at all income levels in Pakistan. In a recent Gallap
Poll cornducted at the time of the 1985 elections, 22 per cent of
the 10,000 rural voters polled identified "none or broken roads"
as their main and first pricrity for action. This level greatly
exceeded that of any other problem including power (14%), water
(12%), health facilities (11%) and schacls (10%).

The above pricrity was confirmed by officials at all levels
of the Sird Fravincial Goverrnment, wha emphasise that impraved
communications are the first priority for rural develeopment in the
Sind province.

Fresertly the villagers, lacking a road 1link are unable to
gain access to health services, schools and other social services
clustered in the larger populatiorn centres. The Gaverriment’s
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Figure 2

POPULATION DISTRIBUTION PATTERN IN THE FROVINCE OF SIND (QOQ)

Urban Rural Total

Sind
Karachi East 1,637 188 1,885
Karachi South 1,396 -— 1,396
Karachi West 2,114 42 2,156
Khairpur 247 734 9481
Larkana 256 asz 1,128
Nawabshah c66 1,381 1,647
Dadu 152 925 1,077
Sanghar 198 725 223
Tharparkar 257 1,245 1,502
Badin az 634 777
Thatta 73 688 761
Shikarpur 115 505 620
Sukkur 319 779 1,098
Hyderabad 911 1,143 2,054
Jacababad 158 854 1,012
""""""""""""" Tetal 8,241 10,785 19,027

S O o s v (o ) s B 0 i S PSS Gl P D TS P ) B S i M T O D S S e D e St St A S . S Pk e} i $840 0 el el (D Vet S SR S D e i S

Scource: 1981 Cewnsus
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ability ta bring these services to the villagers is alsc greatly
reduced by the lack of a road. It has been experienced that it is
practically impossible toa post trained personrel in  locations
without a reliable road commection.

It is estimated that only about 26,000 of the Sind Froavince's
67,000 settlements are officially recognised villages. These
typically have a population in the rarnge of 1500-3000 inhabitants.
The remaining settlements are villages that have rixt yet been
given afficial sanction or are unauthorised hari settlements.

Even officially sanctiorned villages are seriously lacking in
social services irnecluding rcoads as well as basic utilities such as
water, sewer and electricity and sccial facilities such as medical
centres and schaols. Frovincial officials estimate that perhaps 25

per cent of the sanctiored villages are served by a rocad and
virtually none of the other villages. In Jacaobabad District for
example, the Sixth Five Year FPlan indicates that rno wvillage bhas

sewerange and the few water systems are in the form of hand pumps.
Norme have house cormections or community water systems of a modern
plarmed system level.

Arn improvement in the road system is alsa linked to a drop in
the cost of transportation services used primarily by the low-
inccme paopulation. In a recent ADE study on ruwral roads,
calculations of the ecornomic costs of bus, pick-up and tonga
services caricluded that the actual fares are quite close to the
economic levels and thus that "fares on most routes are
competitive and set on the basis of short run marginal costs.”
Therefore it carn be expected that fares will fall and the cost of
passenger services reduced with provision of praject bernefits.

10.A Existing Facilities

Discripticon of Rcad System

u

The 1980 fipgures for natiomal and provincial roads, braoken
down by province and type, and expressed in Kilometres are as
follows:

PROVINCE UNPAVED PAVED TOTAL
Punjab 172 11,583 11,755
Sind 1,975 5, 997 7,372
NWFpP 3,700 3,543 7,243
Baluchistan 8,841 3,013 11,860
TOTALS 14,688 &4, 142 38,830

Sources NTRC, Planning Commission



12

Roads under the jurisdiction of the district councils; broken
down in the same manner and expressed in kilometres, have the
following totals:

PROVINCE UNPAVED PAVED TOTAL
Punjab 16, 823 3, 856 20, 679
Sind 13,172 193 13, 365
NWFP 3,871 178 4, 049
Baluchistan 4, 596 99 4, 695
TOTALS 38, 462 4, 326 42,788

Source: NTRC, Planning Commission

A large portion of the rural road network congiests
essentially of tracks that have been widened and built up but
without proper alignment and other design considerations. They are
rapidly deteriorating and have become unusable, causing the
vehicle operating costs to be very high and thus the majority of
the population is not able to contribute to the national economy.

Road 1lengths under maintenance responsibility of Sind
district councils are shown in Table 2. The total 1lengths of
existing metaelled, brick paved and katcha roades are shown in Table
3. Table 4 indicates the main and link roads.

Samnling

An inventory of rural roads under all district councile in
Sind is shown in Annexure 1. Howvever very systematic and detailed
data for road conditions, rehabilitation work requirements,
traffic counts, etc., wvas available for the three sample
digstricts of Sukkur, Shikarpur and Jacobabad only. This data was
indexed with conditions in other districts and projections made
for all districts in Sind. Most of the bituminous-treated (and
pre-mix) and brick paved roads in the inventory are in fairly good
condition. However, all road 8houlders need to be fully
rehabilitated and stabilised. Because of the ingtability of the
shoulders on the brick paved roads, the bricks along the edges are
getting dislodged. Since this work will require newv material and
major equipment, it is treated as rehabilitation.

The relatively few miles of existing gravel roads are not in
@ maintainable condition. These roads have been built with
uncrushed, ungraded river gravels placed on an earthen base. Light
compaction equipment have been used. The existing material could
serve as a base course if deeply scarified, reshaped to a proper
crowvn and thoroughly compacted. A 4" compacted layer of well
graded (1" max) crushed rock could then be applied which would
give a long lasting and maintainable surface. These are provincial
felt needs and are subject to further improved designing.
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Table 2

ROAD LENGTH UNDER MAINTENANCE
RESFONSIBILTY OF SIND DISTRICT COUNCILS
YEAR 1'380
(IN ROUNDED HKILOMETRES)

Low Type High Type

Earth Gravel Totals Up 121" Over

to to 18?

12* 18 Totals
District

Jacaobabad 1157 o 1157 Q ] Q (]
Larkana 640 40 €80 3 ] 0 9
Shikarpur 404 14 418 S Q Q S
Sulikur 1500 &4 1564 25 0 (] (4]
Khairpur 600 26 626 7 O (8] 7
Nawabshah 1086 20 2006 36 O 0 36
Dadu 1474 Q 1474 19 0 O 19
Hyderabad 459 0 459 0 48 0 48
Sanghar 1802 43 1851 26 Q Q 26
Thatta 198 0 1398 6 0 Q 6
Badin 566 O 566 Q ¢] O (¢]
Tharparkur 3066 a8 3074 13 Q (0] 13
Karachi East 243 O 243 394 Q O 34
Karachi West O (0] 0 - - - -
Karachi South O Q Q - - - -
Sub-Tatals 13195 =21 13416 240 48 0 =88

Saurces:s FRDEC / USAID
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Table 3
LENGTH OF ALL KINDS OF Roapsg (METALLED, ERICK pavep AND
EARTH WORK) 1IN ALL DISTRICT COUNCILS oF SIND FROVINCE
Type of Road

Metalled Brick Paved Earth Work Total Length

in KM in KM in KM of Roads in

Name of Dist- each District
riet Council Council.
Jacaobabad 13,8 3.8 606.0 6£23.3
Shikarpis 12,0 S.0 S47.0 S64.0
Sukkur 12,0 83. 0 12210 1316.0
Khairpiyr 13,0 S.0 110, 0 134, 0
Sarghar 25. 0 - 1983, 0 1948, ¢
Nawabshah 83. 4 41,7 1241,78 13€6. 80
Hyderabad 44,0 a.s5 11z, ¢ 165. 7
Tharparkar 21.0 - 4783.0 4804, 0
Badir 18.0 23.0 272.0 313.0
Thatta 20,0 - 205. 0 225, 0

Dadu 35.0 10,0 1513, 0 1558. 0
Larkana 35.0 11,0 995.0 641.0
Karachi 95.0 —— 242, 0 337.0
 Tevaisr ameaTTT T S —— 139%. 0 K

—_——._—.__._....__.__.-._—...—_—-——.-..._—_—_-—_—....———_——.—._.-._.._-——-_——._—-._.—_-.._-____.__—_—.

Scurce: GOS (vide letter nNO: RD/DIR(TECH)1~64/86/3181 dtd;
18/711/86)
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Table 4

TOTAL LENGTH OF EXISTING METALLED, BRICK PAVED AND KATCHA ROADS
IN SIND PROVINCE

i. Total Metalled Roads

a) Mair Roads —————————e—e- 189 KM
b) Link Roads ———————m————- 245 KM
Tatal ——————mrmrr e e e 434 KM

2. Total Brick Paved Roads

a) Main Roadsg ———————————— 37 KM
b) Link Roads ————=—==—m—m——- 154 M
Tatal —————m—m o e 191 KM

3. Total Matcha Roads

a) Maiv Roads ——————————— 7673 KM

b) Link Roads -——————w=em—— 5699 KM

Total ———————— o e 13372 KM
Grand Total: ———————es e 13997 KM

Fer all types of Roads (Main and Link)

Source: GOS (vide letter rno: RD./DIR(TECH) 1-64/86/3181
dtd: 18/11/86)
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Currently the katcha (earthen) rcads are all made of side
borraow using farm tractors and nro compaction is dorne. This has
resulted in deteriocration of major portions of the roads, to the
extent that 1light vehicles cannot pass. However, most of the
fermations are stable and can be salvaged. The specific
engineering requirements will be developed with the technical
services teams' input of the project. Typical cross secticns of
existing Katcha link, Katcha main, Brick paved and Metalled roads
are shown in figures 3, 4 and S.

10.B Present Maintenarce Practices

Presently road maintenance practices consist of pericdic
resurfacing of paved roads, clearing and reopening roads after
flooding ete. Work gangs alsa erngage in minoe  repair work like
patching, repair of shoulders, cleanirng and repairing of drainage
structures. The major pertion of available furds is spent o waork
of rnon-maintenance nature which irncludes paving of earthen or
gravel roads and ever riew construction.

Naticrmal and Frovincial Roads

The Natiormal Highway Board has defired the folleowing mainterance
activities:

Routine: Repair of potholes, structures, shoulders,
retaining walls; repair/replacement of Nilometre
stones, painting and . posting road signs,

whitewashing boundary pillars; maintenarnce of tools
and plant/workshop;  and maintenance of railway
crassings/rest houses.

Pericdic: Resurfacing (single, dcouble or triple
bituminous treatment).

Emergency: Clearing of slide, flacd and srnow debris.

Due to resaource constraints, only pericdiec and emergericy work
can be dore ocn a regular basis. Resurfacing work is done by
contractors because the pravincial departments are not  fully
equipped tc handle the work themselves. The proavince does have
it's own work—-gangs, but these are equipped with only the most
basic hand-tccls. This results in poor standard of work.

The resurfacing programme for naticonal roads has set the
target of resurfacing all roads every five years but the
detericration rate is much higher, and more effort will have to be
made to prevent the roads from getting worse. Mere bituminous
treatment will riot perhaps suffice. An overlay of asphalt corcrete
may be cornsidered which will cost more initially but the recurrent
costs may be considerably lower.

The pravincial C & W Department alsc maintains the praviwcial
roads, but due to paucity of funds these roads receive scant
attention compared to the national roads retwork.
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Maintenarce of almost all district roads is done by the
District Councils, including construction work. LGRD is also
invaolved in maintenarce waork. The districts own some equipment
like dozers, asphalt heaters, rollers etec., but they are very few.
The districts do not have permanant work gpangs due to shortages of
funds and hire labour on daily basis. The districts lack even
rudimentary tocls 1like, hand-operated asphalt sprayers, and
compacters. None of the districts have facilities for serviecing
and repair of equipment. Equipment has to be taken to the
agriculture departments? or to other private workshaps for medium
or higher level repairs.

There is no patterned management system applied wherein work
activities are programmed, scheduled, accomplished and reported
upcr. Without such a system, there is no contreol over maintenance
work and no basis from which to develop future resource needs.

10 C. Technical Analysis of Existing Maintenance Fractices

Arn intimate techrical analysis carried 2ut for the design of
this project reached cornclusions:

i) The district ergireers can benefit from further professional
training and experiernce in order to carry ocut a sound program
of road construction and maintenance. They are presently
constrained by lack of funds, persornmel, equipment and other
non—technical constraints.

ii) The current low standard of rcad constructionn methodoleogy
makes cost-effective maintenance difficult on rural roads.

iii) If further training and techriical support are provided to the
existing system, construction and mainterance of rural roads
to a higher standard carn be accomplished. The current systems
for planning, design, contracting, and supervising the work
hardly pramote completiornn of rocad works ta the necessary
standards. Improvements in these systems will require
training and recrientation for both district personnel and
private contractors, and an addition to the staff and
equipment pool preserntly available to them. As an example the
current strength of technical eriginnering staff is shown in
Table 5.

iv) Equipment and other irnputs nreeded for road works are
generally available except for heavy equipment, but better
maintenarce facilities have to be provided.

v) The current mix of labor and machinery is highly labor-
intersive and appropriate, but certair aperaticrns, such as
compacting should be carried out on a semi-mechanized basis.

vi) Major portion of the work to be performed under the project
deals with existing roadways, where only minor corrections of
aligriments are rnecessary. This dces rict pose any techrnical
problems.
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TABLE _ 5

STATEMENT SHGWING STRENGTH CF TECHNICAL
ENGINEERING STAFF IN RURAL DEVELOPNENT
DEPARTMENT AND DISTRICT COUNCILS IN SIND

The present set-up of Technical Staff

(Civil Engineers) in Rural Development Department

and Local Government is as under:-

A. RURAL DEVELCPMENT DEPARTMENT

1. 1) Director (Tech) 1
(Superintending Engineer)
B.5.P. 19
i11) Executive Engineers 2
B.S.P.18
a) Yor Hyderatad &
Karachi Division

b) For Sukkur Division

ii1) Assistant Engineers 36
' B.3.P.17

(Generally for
two Talukas)

Cn Siné Level

Cn Divisional
Level.

Cn Taluka Level

B. LOCAL GCVERNMENT DEPARTMENT (DISTRICT COUNCILS)

1) District Engineers 13
B.S5.P.16 1o 18 '

11) Sub-Divisional Officers 5
B.S.P.16

1i11) Sub-Engineers 40
B.S.,P.11

On District Level

- (One for each

District).

For Five Districts
only(Sukkur,Nawab-
Shah, Shikarpur,

Khairpur & Karachi)

On Taluka Level
Averagely three in
each District.

Source: GOS {vide letter no.RD/DIR(TECH)1-64/86/3181 dtd.18/11/86 )
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vii) An impcrtant testing comporent rieeds to be ircluded in the
praoject’s constiruction of katcha and shingle roads, to identify
low—-caost salutions to deal with the shartage of gravel,
waterlegging, and floading in some areas.

The purpose of the abave testing is to identify law-cost
measures using locally available resources that can substitute for
the more costly techrniques currently in use, Other factors are:

a). Standard of Performarnce by Construction Contractors

The standard of  performanace of  contractors is nct
satisfactory due to the following:

i) The contractors do rot have persarmel with formal training
and sufficient engireering experierce.

ii) Low rates used to  award contracts are not prafitable and
discourage the contractors from doing quality werk.

iii) In scme cases the road desigrn and specifications are not uptao
techrnical stardards. Abserce of proper supervision also leads to
law standard of performarce accasionally.

GOR’s and USAID's experience with contracters indicate that
if they are paid a fair rate based con specificaticons and a proper
monitoring of their work is dorne there will be a marked
impraovemert ir their level of performarce.

b). Availability of Equipment to Contractors

As a gereral practice contractors hire equipment from the
Public sector. Keeping in view the level of werk that will be
undertaken, more equipmert will be riecessanry.

Without assurarce of work contractors are reluctant ta  make
large investments. During the praject formulation, scme
contractors interviewed disclosed that they prefer to purchase
their own  equipment if the valume of work is encugh as this
assures them their resource availability.

The proaject involves a large volume of physical works in Sind
reguiring additional equipment rieeded for the work, which is being
pravided as a project component as earlier illustrated.

c). Soil and Water Cornditiorns in the Sind

Scme areas of Sind have severe water-lagging and salinity
rerndering the road construction and mainterance difficult and
expensive. Cost per KM of road is higher because formaticons have
to be built to a greater height, drainage has to be given more
atttention. Failure in the past to urndertake these measures has
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resulted in swift deterioration of the rcads, particularly during
the monscon seasons and when sugarcane and rice fields are
flooded. Some farm areas cccasicnally undergo flooding of serious
nature.

The sail in the eastern part of Sind is extremely sandy which
makes adequate compaction difficult in the absence of additional
material imported from cother regions. Experiments have been
carried out with o0il or bitumen to stabilise the foundation of
roads. However these methods rieed to be further refired.

Arother problem in Sind is the lack of a reliable source of
gravel which is gernerally procured from BRaluchistarm at sizable
expenses. Lime stabilisation and crushed brick have beer tried as
substitutes but no conclusions have been arrived at as to  their
performance. Efforts are already in hand with C&W and LGRD
departments which are very ercouraging. Froven road building
technigques suited to corditionms in Sind exist and have beern in use
for years.

The project provides for a USAID technical services team to
collaborate with loecal afficials to experiment with several
alternative design and cornstruction techriques on stretches of
district roads. Local engireers will be consulted while selecting
design and carnstruction methods after they have had an coppartunity
to observe conditions during cre  full year in  the districts of
Sind. In order to provide maximum time for  abservation of the
experiments, the test sites will be completed during am  early
pericad of the project.

11. Degcriptiorn of the Froject
11 A, Objectives

The primary goal of the Road Rescource Management Froject is
to raise the productivity of public sector capital in the road
sector, bath financial capital gererated from lacal and raticoral
saurces and physical capital, irn the form of the mation’s large
investment in public rcads. The level of transpert services
provided to the rural areas by the existing road system will be
increased, which in turrn will promate a more rapid graowth in
national income and the standard of living in Pakistan.

The praject will, on a model basis, promote and establish a
maintainable rural roads system i Sind and identify the policy,
management, and financial reforms reeded to achieve a sustairable
road system rnaticrwide.

At the end of the project, the rural roads system will be
characterised by the following key features:
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a. A network of paved rural roads will exist in each district
which is built to a mairtainable standard and is being
maintained by the District Council Office. This system will
provide the maximum level of all-weather service roads
consistent with the financial and cother rescurces of the
district.

b. A Road Maintenarce Unit will be established in each District
Council Office with the capacity to carry out an  adequate
pragram of routire, emergency, and pericdic mainterarce on
the district’s roads. The Road Maintenarnce Unit will have the
trairned staff, managemert systems, equipment, financial
support, and linkages to local cantractors needed to carry
aut this furiction both efficiently and effectively, as well
as the support of facilities and staff im  the Local
Governmernt Department.

c. Sufficient rescurces to carry aut road mainterance o the
paved rietwork will be allocated to this purpose on a priority
basis, as a result aof : i) ircreased recogrition of

maintenarce in praviding road services; ii) improvemerts in
the gereraticn and management of resources at the local level
fur roads and other purposes; and iii) adoption of policies
at all levels which promate a more efficient averall
allocations of the furnds available for roads.

Table & shows the pre-project ard post-project projecticons.

These targets are indicative, sirce they include roads to be
constructed, rehabilitated ard upgraded. Actual road activities
will depend on districts cwn decisicons regarding the use of their
own praoject funds, the rate of traffic growth on rural roads and
district maintenance perfarmarce.

Maintenance will riot be orn the entire rural road system at
the erd of the project, sirce districts do noat have adequate funds
to maintain all the katcha system. The project will set a
realistic target of establishing a sustainable system orn the
entire paved wretwork and as much as possible of the remaining
network, particularly the brick ard shirngle rwoads.

These projections are discussed inm more details in the
Economic arnd Financial Analysis. Table & shows fewer miles of
paved rcoads with the project than without, sirnce rescources will be
directed toward mainterarce and expansion of the katcha network.
As the berefits of better mainterance ard increased resource
gerneration permit districts to expand their paved road system on a
sound basis, this position will be reversed.
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TABLE 6

Tentative Rural Rural Rcad Netwerk ir Sird,
Pre-Praject, With Project and Without Fraject
(Kilometers of road maintained, urmairtained
and total paved arnd katcha anly)

Type Bre-project (1986) Post-prciject (199&) Ne Project (1932)
of Main—- Urimair-— Main—- Urmairn-— Mair—~ Urimaint-
Road tained taired Total taired tained Total taired aired Total

Faved Q * &89 &89 117 O 1127 QO ¥ 14493 1443
(metaled)
Katcha O % 16238 16238 O * 22540 28540 O % 18837 18837

(earthen)

TOTAL Q * 169& 16927 1127 2540 23667 O * 20286 20286

Beldar mainterance performed on these roads, both with  and
without project, but the requisite mainternarnce system is nat  in
place.

*¥ Abave figures are illustrative and necessary modifications
would be undertaken on as-need be basis in consultation with
GOF/GOS etc.

Source: FRDEC/USAID
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Projecting the proposed district Pragramme for the next 20
years, it ie estimated that Sind Province would have 3542
Kilometers of paved ircads fallowing the current mairtenarce
strategy of rehabilitation every 3 to § years, versus 4830
kilometers fallowing a Sustainable wel] maintained raad system
strategy.

11 R. Fraject Sccape

The scape of the project is as falleows:

a. Construction: Recarstriyct approximately 160 kilometres of
Paved rcads, rehabilitate raughly 483 Kilometres of paved
roads (primarily shauldes- rehabilitaticn), upgrade

approximately 97 Kilometers to Paved status ard build Se4
kilometres_of impruvedmkatcha roads (or up to 3462 Kilometres
of minimal 4CCess roads) .,

b. CommoQiglgg: Fravide each «f the 13 districtg with adequate
equipment tuo carry aut routine maintenawce, assist the
districts in constructiom of katcha access roads and,
establish g mainternarce equipment and support pool in Sukkyur
and Hyderabad.

c. Training: District Perscrrmel will be given snhart—term in
country training, study  tlurs ta Fhird Warld countries  fop
selected serior Persornel and lovig term training in trarsport
Plannirn and finance will be Provided for five individuals at
the rnaticnal and previncial level.

48

T';legg; services: Provide assistance irn nmaintenance
Plavmivn v Singr g 13 districts, assist the pravircial
LGRD tuo carry cut the highway palicy and finance comparnent
and to meet praject reeds in training and othenr areas.

e. Project operationsg: Including the operation aof pPDject. -
cffices in participating divisicons, rwaad inventeries irn
additiaonal districts and project evaluaticns,

11 C. Project Descripticn

1. Need for the Froject

—T

The raticnal system of ruypral roads, naticrnal and pravincial
highways and other roads is central to Pakistan's transport
system.

The rural and pravincial woads account faor approximately 80
per cent of the tatal rnational road system of about 113,000 KM,
Further requirement of woads is estimated at 247,000 KM, Contirued
investment ir the roads system of Pakistan has not resulted into
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the rapid impravement ariginally assumed. Actually the
inadequacies of the rcad system have resulted in higher prices for
agricutural inputs and praducts, reduced access to markets for
guods and services and a gererally slower integraticon of remote
areas inta the naticornal ecorncmy. The unserved population remains
void of modern age bernefits which are regarded as basic 1life
needs. A large portion of the rural  roead network consists
essentially of tracks that have beerr wideried. Such roads fall
rapidly intc disrepair even where traffic volumes are law. This
situation is assessed to be due to the following reasons:

i. Inadequate firnancial rescurces are available to carry aut the
construction activities reeded to achieve the goverrmert's stated
goals for expansicon of the major roads and the rural reaads system,
while maintaining the existing system at the minimum acceptable
levels simultarecusly,

ii. Inadeguate techriical ard managerial capacity, particularly at
managemert levels, to plan and carry out an adequate responsible
pregramme of road construction and mainterarce.

iii. The resouwrces _available are mislocated and greater emphasis
is given to wpgrading, reconstruction and major rehabilitation of
existing roads at the expernse of routine and pericdic mainterarce
on the existing road system and rew constructicon of rural roads to
reach unserved villages. Monitorivng of the naticnal and provincial
system is irnadequate and there 1is inadequate plarning ar
monitoring of the district’s road pragranmme. Rescurces are nrot
generally used to assess the current status of rcads, develap
maintenance activities or determine present and future reeds in
order to allocate furds to their most productive use. Therefore it
is recommended that there should  exist a greater need to
understarnd how we can manage our road rescurces more effectively.

This project will address these issues and will be conducted
o a pilot basis in  the pravince of Sind where Goverrment
officials estimate that as much as 7% percent of the officially
recogrised villages and more than 90 per cent of all villages do
not even have a katcha road cornnection.

The pricority for pravision of roads has  been confirmed by
Sind Provincial Boverrnment officials  wha repeatedly state that
improved communicaticns are the first priority for rural
develaopmernt in the pravince. The preserce of a road livking with a
rural village particularly an all-weather conmnection, provides the
following berefits:

a. Expanded access to sccial services. Villagers lacking a road
link are wunable to gain access to  health services, and the
gaverrment’s ability ta bring these services to the villagers is
reduced by the lack of a road. Trained persconrel are gerierally
urwilling to relccate to areas without a reliable rcad carmection.
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b. RBetter integration into _the national society and economy. The
rural population inereasingly loaks to nan—agricultural employment
to obtain a kigher ivicome and attain improved standards of life

desired.

c. Improved market access. Access ta markets for the puwchase of
consumer goads and agricultural inputs and for the sale of
products is irncreased and the transportation costs asscciated with
this ecoriomic activity are reduced.

2. Ecorigmic Evaluatian

i) Assumptions and Findings

The costs and beriefits asscciated with rural roads have three
basic compornents:

a. The cast to the goverrmert of building and maintaining the
raoad (a firnancial cost that will be referred to as the fiscal
cast to differentiate it from other finarncial casts)

b. The cast to road users of using the raad, given its cordition
and amount of traffic; and

c. The berefit to the econcmy of expanded traffic, or lower
costs  and greater availability for goods and services.

Mcre the goverrmert sperds to build and maintain the raads,
greater will be the finarcial savings in transport costs to  road
users. The relationship betweer mainterarce experditures and user
costs is shown in Figure 6. As Figure 6 indicates, the lowest
total financial cost is not achieved where user costs are lawest,
but at a point that balarnces user costs against government’s
expenditures. The ecocnomic aralysis of the project is based on
projections of Sind distriect courncil reverues and experditures for
roads with and  without the project over a 20 year pericd. This
analysis has been prepared fraom a sample suwrvey with more than 90%
reliability status.

Berefits of rcad systems can be derived from two scurces: a)
reduced vehicle operating costs on additional roads upgraded to
paved status ard on other paved rcads that are maintaired, rather
than rehabilitated pericdiecally; and b) traffic generated on
additional rew katcha rcads. This approaach to estimating berefits
is conservative since it excludes benefits from the following: a)
increased ecoromic activity due ta expanded and improved paved
network; b) berefits in other provinces fram training and other
assistance; ) berefits to the natioral and pravincial highway
system from the highways cocmporent; d) benefits generated in the
non roads sector from increased district revenues; e) time savings
due to improved road conditions; and f) sceial bernefits  from
improved access to services. '
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Figure 6
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The praject costs are estimated as the sum of costs from two
sources : a) additional expenditures by district councils arn roads
aver the &0 year pericd; and b) AID's contribution to the project,
measured as the project  budget less inflation. In these
praojecticns traffiec is assumed to be &5 vehicles per day ori paved
roads consisting of one bus and twa trucks per day on katcha
roads. A traffic growth rate of 3 per cent armually is assumed.
Other modes of transportation are rnot accounted for. District
revenues are projected to grow at 5 per cent armually without the
praject and 10 per cent with the project. District experditures on
reads are calculated as a percentage of total expenditures, based
on the findings of the analysis of three sample districts of Sind.

In the with - project case, any district is assumed rot  to
upgrade roads unless it has sufficient funds onm a life-cycle basis
and to devote about two-thirds of its constructicon furds to katcha
roads. Without the project, districts are assumed to devete anly
one  quarter of  their road develapment furds to katcha
construction. For both with-  arnd without—-project cases, district
expenditures on roads are projected to cortinue at current level
relative to total district resources. These assumptions are
further discussed ir Armexure 2. Tables 7 and 8 show the extracts
of results of detailed analysis carried cut with the assistarnce of
GOs.

zver with extremely cornservative assumption regarding traffic
growth and berefit levels, the project  is  very attractive
ecomamically with an_internal rate of return of 16 per cent. The
high level of berefits is sufficient to cover the costes of the
district expenditures and alsc the full cost of the praject. AR
summary of project costs and berefits is provided in Table 9.

Projecticns made cover a 20 year pericd irndicate that the
districts would be able ta achieve a much greater expansion in
their road network fallowing the praoposed strategy of upgradirg
and regular maintermarce than continuing rehabilitation every three
to five years. Irn the year 2006, Sind councils as a whale would
have a total of about 87,123 kilameters of katcha reads and S, 068
kilometers of paved ireads compared ta  anly 33,408 kilameters of
katcha roads and 3,623 kilometers of paved roads. In the former
case this implies a five-fold increase in the katcha road retwork
and a seven—-fold increase in the paved retwork. With the project,
since maintenarnce will be performed orn all of the paved roads,
there will be ro reed to recanstruct or rehabilitate these roads
during the rnext &0 year pericd. Otherwise, withaut the project
rione of the paved roads weuld be maintained leading to an
increasing experditure on rehabilitaticr.

Urnder the praject a surplus may remairi in the mainternarce
budget, because districts carrct shift funds freom the mainterarce
budget into canstruction. These funds wauld then be available for
maintenarce of katcha roads and corstruction of riew katcha or
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paved roads. This further indicates that the raad netwark could be
increased within the available funds at a higher rate than
assumed. These funds are rot  taken into consideration in  the
analysis, either as costs o berefits, intraeducing a further
margin of cornservatism into the analysis. The expansion of the
katcha road system is responsible  for rearly all of the ret
berefits accruing fram the project. Berefits have been measured on
the basis of the freight charges ard passenger fares on truck arnd
bus traffic. These costs are assumed to be at least equal to the
value-added that the transpoert services gererate for those using
the road services.

ii) Methcdolony

Details of the methadolagy are shown in Arrexure 2.

iii) Screening Proceedure

The following illustrates the proposed selection of roads for
construction and the acperaticonal system for its implemertaticorn.
The system may be revised during project implemerntation if reeded
and as agreed to in writing betweeri MLGRD, GOS and USAID.

The rural road comporent of the project is presently being
propased on @ pilot basis in the Frovirce of Sind only. Within
limits of the furnds available Ffer construction, the allacation
amcng rehabilitation, upgrading, and construction of rew roads is
visualised to be as folleows:

Friority—-1: Bring existing paved roads tao
maintainable conditicr.

Pricrity—-2: Fave existing roads if these are included in
mainterarce budget of the district.

Friority-3 Construct at least rew katcha access roads to
serve additiconal villages, as the districts
meet their mainterance commitment on the
all-weather rietwork agreed upoir.

(above prioritisation is related to cancurrvent activities)

Selecticor of roads within categories will be based on traffic
levels, as measured by the project-sponscred traffic counts and
read inventories arnd, for rnew roads, an the basis of population
served per mile of rocad. Each year the districts will identify the
maintenarce commitment they are willing to assume for the
following year. Any potential for expansion of the all-weather
network will ther be identified or the basis of the differerce
betweer the currently maintainable retwork and the amount they are
willing to maintain . This differernce will thern be trarslated into
a construction budget for rehabilitation, recoenstruction, and
upgrading.
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The construction budget for each district may be based on
two factors: the population of the district and its performance in
meeting its mainterance commitment for the previcus year. The
first year’s construction budget will be determined on the basis
of population alore. In subsequent years, districts meeting their
mairternance cammitments will receive the construction funds or the
basis of papulation. The cunstruclion budpet fur Jdisbtricts meet ing
a lower percentage of their commitment will be proporticnally
reduced, and the furds thus released, redistributed amorig
districts with better performarce. Distriect performance will be
measured by the budget and expenditures of the Ruad Mainterarnce
Unit in consultation with 60S in the first three quarters =of the
year. Irn addition, the constructicn programme  in districts that
fall short of their commitment will shift toward katcha roads.
Upgrading of paved rcads can therefore be furded iv districts that
have met their commitment on the existing maintairnable paved
rietwaork,

Ovi the basis of these factors, each vyear, the G60S / LGRD
assisted by ML_GRD, USAID, and techrnical services contractor will
caleculate the constructieon budget for each district for the
forthcoming year. The total budget will be divided into two
"pools" or the basis of the district’s proposed mainterarce
cammitment for the fallowing year.

The "Paved road Pool" will include sufficient furds to
rehabilitate existing paved roads ory if  this wark has  been
completed, upgrade additicrmal roads to paved status, up te  the

limit of the district’s mainterarce commitment. Additicornal funds
remaining in the construction budget can go to the " katcha road
peool", for canstructiorn of new katcha roads. A proposed list  of
paved roads to be rehabilitated, existing rcads to be upgraded and
rnew katcha roads to be constructed frem the remaining funds will
be prepared by the districts. Furds may be trarnsferred from the
paved road pool  to the katcha corstruction pool. Priority roads
will be idenrtified by the district courcil itself, and the
district ergineer will then prepare rough estimates of the likely
cost of such construction, and identify a preliminary set of oad
works with a total cost of  110-120 percent of the specified
canstructicon budgets. These proposals will alse indicate the
population to be served by each road, the length of the road, and
the currernt level of vehicular traffic. The district propasals
will be reviewed by the Divisicral Coordination Committee and the
pravircial authorities assisted by the techriical services team.
Roads without sufficient vehicular traffic, new  roads  serving
insufficient populaticn ard any road  with an extremely high cost
per mile will be excluded fram the list.

A revised list will ther be prepared and authorized by the
Divisional Committee for fimal costing by the provineial  LGRD
assisted by the technical services tean. Orce the specifications
and cost estimates have been approved, the firnal list will then be
made up of the top pricority roads in each catenory, subject tc the
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total budget available. Final selection will be according ta the
standard procedures currently used for selection of roads and
development programmes in the Pravince of Sind which may include
input from the elected representatives of the districts. The
pravincial LGRD will then proceed with terndering of works.

Fallawing approval of the awards by the district courncil,
construction will begir, according to standard GOR procedures,
Payment will be made fram the provincial LGRD  Fersanal Ledger
Account according to the GOF procedures after inspection by bath
the district engirneer and the techrical services cortractor. If
desired, USAID engineers and LGRD engineers may alsc inspect some
of the roads pricr ta certification for paymert. Amcunt of cost
overruns is expected to be very small. The small size of each Jjob
will limit the impact of cccasional underestimates.

iv) Sample Feasibility Studies

Converticral project evaluation methodology had beewn applied
to systematic and complete data from the three sample districtys of
Sukkur, Shikarpur and Jacababad. 40 per cent of all roads  were
surveyed and invertoried in  these districts. A Life Cycle-cost
Arialysis for rural roads  was undertakern irncluding Recwrrent Cost

Analysis and Cost  Berefit Aralysis. Different maintenance
strategies were evaluated to determine the optimal alleccation af
resaurces for mainterance. These data were thern projected to cover
the entire provinece of Sind. The results are indicative but

clearly demarnstrate the ranking of various strategies and savings
accrued. A Sensitivity Analysis was alsc canducted on the data to
further prave the validity of the Project concept and strategy.

V) Traffic Grawth

-

Armexure 2 shows the three sample district traffic count. The
district council officials estimate that the 1&-hour counts wanld
be higher by at least 40 to S50 per cent during a harvest pericad.
Again, these data are purely indicative. It has beern ascertairned
that praperly arganised traffic surveys can be conducted to
forecast traffic grawth in order to prioritize selaction of roads
as discussed earlier. Figure 7 shows the relationship betweern road
caosts and traffic levels for different types of roads. In  the
praojection, traffic is assumed to be 25 vehicles per day an paved
reads and to consist of cone bus and twa trucks per day on katcha
roads. Traffic is assumed to grow - at 3 per cent arrvually. At the
end of 20 years, traffic an paved roads is projected to reach 45
vehicles per day while katcha roads traffic is projected at
slightly fewer tharn 4 trucks and & buses. These estimates are
extremely conservative and still show that IRR of appraximately 16
per cent is achieved.
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Figure .7

Relationship Between Road Costs end Traffic Levels

Cost of Initial Construction
Plus Reguler Malntenance

Katcha
(Earthen)

Shingle ”
(Gravel)

Peyed

© (Metalled)
©  ADT Level at Which | ADT Level at Khich
. Gravel Less Expensive - Paved Less Expensive
*  Than Eerthen Surface :"”lzjﬁfn Gravel Surfacse

(o]
4pprox. 50 rpprox. Y15

Annual Average Daily Traffic(Vehicles))

Source: FRDEC/USAID
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vi) Gernerated Passernger Traffic

Detailed survey car be carried cut to forecast traffic data.
However, despite not accaunting for gernerated passenner traffic as
such, the praoject is still very feasible and attractive
econamically.

vii) Vehicle Operatirng Costg

Vehicle aperating cost savings for varicous corditicons of
roads were calculated as shown in Table 10. These savings were
thern applied to the projected traffic levels and mileage to derive
tatal vehicle cperating cost savings betweern with and without the
project. This reinforces the view that in the current situation it
is ecoromically more attractive to build atleast rnew katcha roads.
The stream of berefits gererated fram rew katcha road construction
far exceed those fraom upgrading at any reascnable traffic level.

viii) Analysis of Implementaticn Approaches

Follawing approaches were aralysed :

1. Build to a maintainable standard and then carry aut both
routine and pericdic maintenarnce.

2. Build and tnen rehabilitate every three years.
3. Build end thern rehabilitate every five years.

4. Build and then rehabilitate every eight years (this
amounts virtually to reconstruction).

S. Build to a lower standard, and thern upgrade in the third
year to a maintainable standard and maintain regularly
thereafter.

Only the first four approaches have beernr arnalysed for the
Katcha road retwork since two-staged construction is nict
approapriate o katcha roads. The current practice lies between
rehabilitating every 3 to 5 years. The full results of the
analysis are attached in Armexure 4. In addition to the life cycle
analyses, alterratives were alse concidered for  treatment of an
existing road that is currently in a ceondition requiring
rehabilitation and for a road niow requiring complete
reconstruction. The results of these analyses are also provided in
Armexure 4. A discount rate of 12 per cent was used tu analyse all
approaches in both discounted and undiscounted terms.

Financial costs rather than economic costs  were used
throughout the analysis. Although scme of the inputs used ferr raad
construction and mainterarce have an econcomic  oppartunity  cost
that differs fram their finarcial cast, the mix of inputs is very
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rapLe 10
OFERATING COST SAVINGS FER VMEHICLZ-DAY
ON _FAVED ROADS

(Re. )

Road Condition Vehicle Operating Cosé
Savings per Vehicle per
day

Paved road in good conditiean .14
compared tao paved road in fair

condition.

Faved rcad in good condition « 94
compared to paved road in

poor condition.

Faved road in good conditien 1. 26

compared to katcha road in
average conditian.

—_.._..__......._._.__.....___.....__._..._.__.-._-......._..—_._.-._.._.__.-..-.._.-__.._—_.—.—...-_.-_....—._..—-....-...-_-..—.-—-._

Source: NTRC, Flarming Commission, FRDEC
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similar across the varicous approaches for managing any given type
of road. Herce this simplification dees rot disbert the results.

Based on  an estimated average ADT  of 100, this aralysis
indicates that the current strategy of rehabilitation every 3 to S
years, leads to an ircrease in Vehicle Operating Costs of roughly
20%. Over the 20 year life of the raad,  this  produces  an
wrmeccesary cost  ta the ecorncamy that, discounted at 18% has a
present warth of Rs. €32, 000 per KM., or over Rs. 381 milliconm  for
the country as a whale.

All rural roads have been assumed to have the same 1ife span
of 20 years, regardless of the mainternarce strategy adopted. In
reality, poorly maintained roads will rot last nearly as lorng  as
well maintained anes, but this factor has been igrared, further
biasing the analysis  in  favor of the existing approach. The
analysis of life cycle and reconstruact ion/rehabilitat o ot ions
demonstrates cunclusively that a strategy of routivne and periadic
maintenance has a much 1ower cast  per MM, For all three types  of
road and particularly for the paved roads, in both discournted  and
undiscounted terms. The results 2f the analysis for stratengies 1,32
and I are described in detail in Table i11. The overall findings of
the aralysis stronigly  confirm  that  the regular maintemance
provides dramatic savings over the current practice for boath paved
and katcha roads. Thus regular maintenance ig clearly superiocr  to
all other alternatives, even without considering the additioral
benefits to  the ruaral economy from  an improved  road  standard.
However the reed to construct niew roads cannot be cutrightly
igrored.  The tatal  potential savings  from a shift From
rehabilitation every 3-89 years to regular maintenarce are shown in
Table 12 which summarises these savings in  tws  forns: 1
discounted total saving aver a 20 year pericd and &)  average
annual savings in fiscal terms,

This aralysis indicates that the current practices constitute
misallocation aof Funds. By shifting to a more cost - effective

approach, the districtg conld achieve a higher level of
performance  or the paved metwork, while also generating

considerable savings foge expansion to areas row unserved by a rcad
of any kind. It has been estimated that a typical district with 1S
Km of paved road wastes about Rs. 1.28 milliorn  armually if it
fallows rehabilitaticn every three years rather than mainternance.
This is equal tao appraximately S0 per cent of the districts
spending on roads From its  cwn resources. Even the comparison  of
routine maintenance with the rehabilitation every five vears shows
that an estimated wastage of Rs. S70, 000 per MM, wocecues,

If the funds lost by fallowing the three year rehabilitation
approach on the paved roads waere instead inveosted in construction
of katcha access roads (0 at Rs. &00, 000 per HKm )y the savings
would allow the additian of 460 K. of rnew katcha road per year or
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Table 11

Summary of Recurvert Cost Analyses

Summary Comparison of Alternative Marnagement Strategies

for Rural Roads
(Cost in 1985 Rupees '000)
Type of Road Paved Shingle Katcha
Strategy # 1 e 3 1 b=y 3 1 (e 3
1. Full Life Cycle
(New Road)
Total Life Cycle 760 885 781 S47 8939 551 310 344 372
Cost (discounted)
Total Life Cycle 105 1574 1286 DEZ 1033 931 421 494 §7%
Coast (Financial)
Average Cost Per S0.0 0 7409 61.2 45,9 50.1 43.9 20 3.5 &7.2
Year (Fimancial)
Average Cost Fer gl.6 S53.7 39.3 30.9 35.4 &8.8 8.1 11.7 15.6
Year Excluding
Initial Irnvestment
(Finarncial)
2. Rehabilitation
Strategies
Total Life Cycle 318 S64 S43
Cost (discournted)
Total Life Cycle €10 1253 1048
(Financial)
Average Cost FPer 9.0 89,7 49.9 Notes:
Year (Finarncial) . A1l figures drawn from
life cycle analysis tables
3. Alternative Armexure 4
Reconstruction
Strategies B. Strategies are:
1. Construction, rehabili-
Total Life Cycle 759 1005 901 tation or reconstruction to
Cost (discournted) a maintainable standard
followed by conmtirnued rouat -
Total Life Cycle 1043 1634 1406 ine and periocdic mainten-—
Cost (Finmancial) ance for 20 year life.
2. Construction followed by
Average Cuast FPer 49.7 80,7 E6.9 rehabilitation every three
Year (Finarncial) years for 20 years,
3.As in #2 but rehabilitat-
ion every 9 yra for 20 yrs.
Source: FRDEC/USAID
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TABLE 12

TENTATIVE SAVINGS FROM_IMEROVED ROAD MANAGEMENT STRATE

GIES

( Rs. Thousand )

Fer Km. Tatal

1. Total saving ( Discounted )

a. Faved Roads 125 462, 426
b. Shirigle Roads o1 229, 680
c. Katkcha Rcads 34 1,182, Q00

Fer Km. Total

&1

2

-~

s 2,

78,810
15, 120
094 N [8]8]y)

Tatals: 1,844, 106

=
=y

187, 930

2. Annual Saving ( Undiscounted)
4. Paved Roads &

c. Katcha Roads

3 2&, 130
b. 8Bhingle Roads 4 20, 250
3 117,300

41, 403
9, 450

Saource: NTRC, Flarnning Commisian, FRDEC
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200 aver 20 years, the equivalent of aver ane-quarter of the
current katcha network. Table 13 shows that the districts have
sufficient finarncing from their own  and pravincial sources to
carry ocut periodic rehabilitation of all of the paved roads.

Using the district’s tax reverues canly, there are encugh
funds to maintain almost 95% of the paved roads, provided the
furds are rct used elsewhere. There are more than erncugh furnds to
maintain all of the district roads that are in a maintainable
condition, however, these are estimated to amount to cnly 40 per
cent of the current paved retwark.

The apprcach recommended is to offer the districts a chaice
betweern mairtainivg all of the paved roads and about half of the
katcha roads with na  expansion ar upgrading of the system uwemtil
revenues increase or to maintain all of the paved roads and  use
the remaining furds to expand the katcha roads to unserved areas
or same combivaticr of  the  two. Districts will be provided
assistarnce ir making this choice and  in choosing the roads to be
maintained and the rew access roads to be constructed.

ix) Cost arnd Rerefit Streams

Details have beer shown urder Economic Evaluaticon, item i and
in Table 9.

3. Road Improavements / Comstructicn
As vuted under item 11 C, g-iii, priorities will have to be
established after detailed data is - available during

implementaticn. However tentative targets have beer showem under 11
A, Table 6.

4, Comstructiorn / Mainterance Equipment

The mairn equipment being purchased under the project comprise
of light graders, transport  equipment, and other mainternarce
equipment to be provided to the districts to carry out routine and
emergency maintenarce. The cost of  equipment purchased by
contractors, including amortization and a reasonable profit margin
is irncluded iv the estimate of new construectiocrn and pericdic
maintenance costs. Details are shown in Arrexure 5. It is expected
that most of the equipment will be procured from the U.S. amd  the
cost estimates have been develaoped accordingly. The cvost estimates
also include a 15 per cent allowance fore spare parts and an
additional allowance has been included separately to allow for
transportation and  other charges related to procurement and
delivery. Table 14 shows the tentative list of equipment to be
pravided to each distriect to support road cornstruction.
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Table 13

Comparison of Life Cycle Road Needs and Funding Available

Life Cycle Cost
(Initial Construction)
(and Maintenance)

Approach 1:

Maintenance

Type of Road HKm.
Faved- &0 ft 3700
Shingle—-20 ft 4500

Katcha—- 20 ft 34000

Tatal 42200

Approach 2:

3 Year Rehabilitation

Coast/
Km.

50. 09
47.75
&0, 07

Cast/
Type of Road Km. K.
Paved—- =0 ft 3700 74.95
Shirngle-20 ft 4500 50.14
Katcha~ 20 ft 34000 g23.52
Tatal 42200
District Budget: 175000

LGRD Armual
Development FPlLan
Roads:

Total Available
For Roads:

Km. of riew rocads
with surplus:

Source:

120000

295000

GOS/FRDEC/USAID

Tatal
Cost

185185
214875
682380

1082440

Total
Caost

&77318
228630
799680

1302625

Deficit/
Surplus

~907440

=787440

that could be built

Life Cycle Cost

(Maintenance Costs Only)

Cost/
K.

&1. 55
3&.89
8.07

arnnually

Tatal Faved and
Cast gravel Only
79735 79735
148005 148005
274380
SO120 27740
Tatal Faved and
Cost gravel Only
198690 1938630
189300 139300
397800
735730 357990
Deficit/ Deficit/
Surplus Surplus
327120 -32740
-207120 67260
108



b5

Table 14
Tentative Maintenance Equipment List
(Rs. '000)

Item Unit Cast Districts Divisions

Nc., Cost Nci, Cost
2.5 ton pick-up, double cab 210 2 410 -
1.5 torn pick-up, sirgle cab 160 1 160 ey 320
Moter GBrader, 120-130 HE 1200 1 1200 1 1200
Freumatic-tired raller, 18-14 T 800 - 2 1600
Vibrating Raller (hard) 1 T 100 1 100 -
Rackhoe/Loader, 1 CY 1000 i 1000 -
Froant-end Loader, 1.5 CY 1200 - 1 1200
Low—Bed Tractor Trailer, &5 T 640 1 &40 -
Dump Truck, 8 T 600 1 600 c 1200
Water Tarker, Truck, 2000 Gal 350 - 1 350
Water Tanker, Trailer, E00 Bal 35 1 35 -
Farm Tractor, Tralley, B0~80 HFE 150 1 150 = 300
Jack-Hammer, Evgire Drivemn 20 c 4Q -
Tamper-Compactar, Erigirne Driven 25 =) =5 -
Vibrating plate Compactor 40 ) 80 -
Asphalt Sprayer, (hand) S50-Gal 70 1 70
Caricrete Mixer, Ergirne Driven
1.3 CY capacity &0 1 60 -
Hand Toals (total per crew) 10 2) 80 -
Shap Equipment & other related 1 1700
facilities
Total per districts/divisions 4735 7870
Total for 13 districts, 2 divisions Rs. 77.55S Million

(Equivalent US dollars @ Rs. 17.00 per $1.00 US = $4.5g Millicn)
Notes:

1. Scil Testing Laberatory Equipment may be procured in lieu of
motor graders if the latter are arrariged by MLGRD.

2. Equipment already available with MLGRD, LGRD cr District
councils needing repairs may be repaired in lieu of certain items
proposed to  be procured  under this list, thus saving in major
pracurements,

J. Actual equipmert would be finalised with the consultation of
GOSs.

4. Scme light vehicles may be provided with the above furds for
operation of the project (at Federal/G0OS levels)

Source: GOS/FRDEC/USALID
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S. Consulting end Desiqn Services

Under the project, upto about Re. 170.00 million is estimated
for consulting services and training to be provided by a technical
gervices team to be contracted by USAID. The +team will have
maintenance advisors, design and supervigory engineers, a road
planning and management specialist and a local government finance
specialist. They will provide Pakistani and U.S. support and
asgistance for the National Highways Policy component and the
Rural Roads Haintenance and Construction component on a need
basis.

6. Adminigstretive and Implementation Arrangement

a: Project Organisation within the Government of Pakistan

The project is being established as a federal project within
the Federal Rural Development Engineering Cell ( FRDEC) of +the
Ministry of Local Government and Rural Development. The FRDEC will
have primary responsibility for supervising and coordinating
implementation of the project with other parts of the Federal
Government and with Sind Provincial departments and districts
including a monitoring role as desired by federal P&D and EAD
divisions.

Implementation of the national road policy component will be
coordinated by the Planning Commission. Other sections of the
Planning Commission in the Ministry of Finance, and Planning, as
vell as personnel from the Ministries of Communications, Finance,
and Local Government, will also participate in this component. The
provincial government ¢ particularly the P&D and C&W Departmentsg )
will also participate in the analysis and training component.

With federal monitoring, supervigion and coordination, the
day-to day implementation of the rural roads component will regt
wvith the participating districts councile and the Sind Department
of Local Government and Rural Development. The pravincial
government will retain overall authority for the program in their
respective jurisdiction including implementing policy and
budgeting reforms.

The provincial P&D and LGRD Departments will issue guidelines
to district councils on adminigtrative and financial reforme,
including modification of +the Annual Development Plan budget
preparation process. Although these reforms will have major
implications for policy, they require only relatively minor shiftm
in the existing budgetary process. The technical services team
vill ensure +that the information needed to monitor district
performance is provided during the life of the project and will
assist GOS to establish a system for continuing this monitoring
after the project.
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Responsibility for project implementation in each of the
divisions will be with the GOS/Divigional Coordination Committee,
chaired by a representative of the Sind LGRD. This organisation
will provide coordination for the activities of the divisional
office of the department of Local Government and Rural Development
and the participating district councills. Detailed project
execution responsibility will be as follows:

i) Maintenance Planning and execution: District Engineering
Office, under the leadership of the council chairman and
the chief officer.

ii) General Planning for transport and funde allocation:
District Development ( or Project ) Committee »With
review by the GOS/Divisional Committee, FRDEC and
USAID.

i4i) Road Rehabilitation, reconstruction, and construction
of katcha access roads: Director of Sind provincial LGRD
and Project staff under direction of GOS.

iv) Monitoring and Administration of Finance: Sind
provincial LGRD financial personnel and Project ataff as
spelled out by GOS policies.

The organisations identified are already carrying out the
functions specified, the project will thus build on the capacities
of existing organisations. The only new unit to be established is
the Road Maintenance Unit to be created within each District
Council Office but, as they already have the respongibility for
road maintenance, thie is just an internal reorganisation to give
greater emphasis to mainter.ince and to add any necessary staff.
The project will also assist the newly-formed equipment pools
being established in the Sind provincial LGRD offices.

The project offices and all rehabilitation and construction
vork will be coordinated at the divigional level to achieve high
level control over the expenditure of funds. These offices will
not/may continue after the project is completed. The only function
to continue at the divisional level vill be technical and
equipment support to the district councils which will be provided
by the GOS/Sind provincial LGRD.

b. Project Implementation and Coordination

To facilitate close liasion etc; a USAID Project Manager will
be contracted by USAID to coordinate with the Project Director in
the MLGRD Federal Rural Development Engineering Cell and with the
Planning Commission personnel. The technical services team, also
contracted by USAID will be headed by a Chief of Party based in
Karachi reporting jeintly to the GOP Project Director and the
USAID Project Manager including GOS. The technical services team
members poeted in the field will report to the Chief of Party, who
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will coordinate their assigrments and resporsibilities with the
pravincial and distriect council authorities. The MLGRD Froject
Divecter in consultation with the Divisicnal Coordination
Committee will have the authority to resclve any questions raised
by the Districts regarding the teams duties, resporsibilities ar
performarce. The road  planrer, who will have the lead
responsibility for the road palicy camparent will work primarily
with Flanring Coemmisicn and other instituticonms participating in
this activity ard will be based in Islamabad. The project
crganisatiorn is presernted inm Figure 8.

11 D. Cost Estimates

The total cost of this praject is estimated as Rs. 935,59
millicn of this Rs. 731,00 millican is being provided by USAID  and
Rs. Z64.59 millian by GOF in the form of already available staff

time ete. Detailed breakup is as shawn ir Table 1S.

11 E. Tentative Finarncing Flan

The total cost of the praject including the GOF ard USAID
inputs is estimated at Rs. 995.59 million (Rs.  731.00 million
being provided by USAID ard Rs. 264.59 Million irn the form of
already available staff time etc., will be pravided by GOF). Thus
GOF finarncial irnput in currerncy inputs is Nil.

The main project inputs car be listed as follews:

a. Constructicon Rs. Z20&6.00 Millian
b. Commodities Rs. 109,00 Millicn
€. Froject Operaticons Rs. 79.00 Million
d. Training Rs. 59.00 Millian
e. Techriical Services Rs. 112,00 Million
f. Contingencies Rs. 66.00 Millian
Total Rs. 731.00 Million

A currency exchange rate of US $ 1.00 = Pak Rs. 17.00 is
assumed. In the budget, contingency allowarces have beern irncluded
at 10%4 of all costs as per procedures in vogue with GOF/Gas,
excluding inflation. Inflation has beer estimated at 5% of foreign
excharnge costs, 10%4 for ron construction local currency costs  and
12% for construction in  the budget. The cost facters for road
inputs reflect the full financial cost of under-costed items and
were used ta estimate the finarcial cost of constructing a rew
road to maintairable technical standards. The costs for
rehabilitating a road built to acceptable stardards were then
calculated on the basis of the work required for these operations.
Arnrexure 6 shows the detailed woerkings. The calculated costs were
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TABLE 15

SUMMARY TENTATIVE PROJECT BUDGET
USATID CONTRIBUTION
(Rs. Million )

Input Year 1 2 3 4 5 Total

FX LC FX LC FX LC FX LC FX LC FX LC
Technical 8.3 8.5 9.5 19.6 9.6 21.4 8.7 26.3 36.1 75.9
Services
Training 10.6 1.7 13.0 4.0 10.2 4.4 9.7 4.9 43.5 15.0
Equipment,
etc 6.0 0.9 44.6 1.4 46.9 1.5 1.5 2.3 1.5 2.5 100.5 8.6
Constr-
uction 9.5 77.6 88.2 130.3 305. 6
Operat-
ione 1.7 0.9 7.6 4.3 13.6 8.9 10.3 8.1 14.0 10.1 47.2 32.2
Contingency
Allowance 22,7 43.7
Total 7.7 1.8 71.1 25.4 83 111.6 31.6 124.4 33.9 174.1 250 481

Rs. Million

Source: GOS/FRDEC/USAID
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were  compared to the actual construction coste reported by
district engineers and were found teo be very gsimilar to  the
reported costs. Frojected costs for upgrading to paved are  Hs.
420,000 per  kilometre, Rs, 180,000 per  kiloneter for a  1lew
rainternance katcha road and Rs. 30, Q00 per kilometre for a  katceha
access road keeping all facturs  in mind. Technical services have
beer costed in accordarce with recent experience of professiomal
service firms. Allowances have beern included for upgrading  and
furnishing.

11 F. Environmental Aspects

Road construction  and improvemerts will essentially follow
pre-existing pathways and roadbeds and therefore will be located
within areas alveady contral led by man foorr agricultura purposes,
Faor this same reason, roads will aot btake a sigrnificant amount  of
Lo cout of production o sigrnificantly negatively impact mireral
deposits, archaeslogical sites, timberland or ather resowrces. The
proposed construction ie expected to increase activity alorng these
corridors with  concomitant socio-cultural impacts. The Indus
Flains in Sind Frovinee conmsist of sand, silt and clay alluviums,
hundreds to thousands  oF Feet aver their ald sedimentary racks.
Existing vegetation consists  of hardy grasses, bushes ard scrub
trees, rainfall is generally less  thanm 10 inches per year. The
proposed project will rot pose any significant long term rnegative
inpacts on the envirorment.

11 G. Cost _Evaluation

The tentative costs and proposed  arrangement for USAID
financing of each comparent have been showrn in Table 6.

11 H. Federal Role in Froject Execution

The project will be  implemented in the 8ind Frovincial
District Courncils bt the FRDEC, MLGRD, will provide overall
coordination and techrical assistarnce. Details have beer provided
already.

11 I. Organisaticonal Mananemnent and Implementaticr Schedule

During the Ffirst phase, the Road Mainternance Programming
compornernt will be implemernted inm  all of Sind's 13 districts, The
component entailss

i. Rural Roads Inventories
ii. Preliminary financial assessment
iii. Training for engineering personel
iv. Training for management personnel
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TARLE 16
TENTATIVE METHODS OF USAID_FINANCING AND JIMPLEMENTATION
Methaod of Methuod of Approax. Ancunt
Implementaticn Finanrinu (Re.Milliorn )
Construction: Fayment by LGRD 305,643

Reimbursement by
USAID through MLERD
Commodities:

- Froject funded: Computers, Direct Rayment 6. 8
Vehicles, etce. by GOF or USALID

- Cormstruction and GOR/EAS Paymendt 1OE. 204
Mainbenanace Eguipment with Reinlar-

sement by USAHID
Techrnical Services (AID Inst.

Competitive Contract ) to include: Direct Fayment 1i1z. 0448
=US Technical Assistance by USAID

~Local Techrical Resistarce

—local Admin Support Staftf.

—Local Tech and ﬂdmn.*ﬁtaff o

Sind LORD Divizmions

Training: .

Local Training Direct Paymert by 14.960
USAID e Reimbu-
reenent to GOR/6G0OS

Overseas Trairning " 435. 469

Project Operaticns and Other Costs:
Froject  Managers/Support Staff, Direct Payment by 79.390
Road Inventories, Evaluationg USAID or Reimburs--

ement t.a GOF/GOS

Tutal EG4. 514
Contingercy Direct Payment or GDP/GD“ E6. 451

Reimbursement

Grand Twtal 730. 965
* The local techrical staff for Sind LGRD may be hired by a local
private contvractor under direct AID contract, or may be included
in the long term direct Techrnical Assistance contract with a  US
institution, Direct payment would be the method of firiancing.

¥ These funds may be included inm the lovmg term US conmtract, in
which case the method of  financing would be direct reimbursement
to the contracton-.

The methods of imnplementaticon above apply to both comporents  of
the project, with the exception of construction, constructionm
equipment, and support for Sind LGRD which apply aonly to the rural
roads components and rot te the policy components. (GOR/ZGOS)


http:Reimb.rs

53

On the basis of above information, the project will work with
each district to define a feasible Qonstruction/maintenance
program. This program will be based on a caleoulaticon of:

L. The Maximum Sustainable Service Level given currenmt financial
resources, that is, the maximum retwork that the district has
the firnarcial rescurces to maintain and o resources  were
developed to expand the road rnetwork except as rneed arises.

. The Existing  Sustainable Service Level given the exist ing

condition of  the roads and assuming  ro increase  in real

funding for roads.

These calculations will thern make it possible to define the
fallowimg, which will be the basis of the Phase I1 Frogramme :

i. The priomcities for expansicon of the katcha road systen.

ii. The additioral mileage of paved roads that the districtk
would bhe able to maintain an  a life-cyele cost  basis,
giver cuwrrent and projected reverues.

iii. An initial maintenarnce program, based on the mileape of
maintaivable roads and the district?’s current ly
available furde feoor roads.

iv. The mileage of paved roads needing rehabilitation before
maivitenance can begirvn, up to the limit of the district’s
financial capability to carry out such mainternance.

The second phase of the project will thern begin in  thaose
districts that agree to establish a Road Mainterance Unit and
initially furnd the mainteriance pragram in the following year.

As Fhase II Activities commence in the Sind, Phase-~I training
and analysis defined above may be carried out  in the remaining
three provineces. Phase II invalves the Road Maintenance Marnagement
System program and the Road System Improvement program.

Farticipating districts will receive the following assistance
under the first, year of the Road Mainternarce Managemert System
components

a. Equipment and other commodities

b. Intensive techrnical Assistance

c. Training and Other Assistarnce to Local Contractors
d. Assistance to the Financial and Managemert Staff

Under the Road Systemn Impravement component a program of road
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reconstruct ion, upgrading, and, where appropriate, new
comstruction will be carried aut in each district. The first—-year
program is desigred to close 20 per cent of the deficit between
the Existing Sustairnable Service Level and the Maximum Sustainable
Service Level in the district.

Funds remaining in the construction budget for the first year
of Phase Il may be allocabted to expansicn of the katocha rnetwork to
unserved villages. The constructieon program will also  incorporate
experiments with a variaty of low-cost  and/ o maintenance -
requiremnent construction methods and designs, in order ta identify
techrmlogies suited to the special conditions of the Sind., To the
extent possible, these experimental designs will be used on katcha
roads constructed  in the  fiest vear  of Fhase I1, in  order  +to

provide  the  maximum passible pericd  of observaticoo. Shoa~t
experimental roads may  bhe constructed in the secand year  fFioge

P of observation  and improvement of  cost eostimatos for
alternative desigrs. Tablsa 17 shows indicative targets for  the
three vears of Phase—II.

I the situatiorn where leos thar half of the roads are in  a
maintainable condition at the start of the program the district’'s
tarnpet would be based en 3% of the projected end-uf-proaject  road
netwarlk ard the district maintenance target for each yaar woauld in
general be the full  retwork of maintainable roads  under  ite
control ab that ime.

During firnal year of the praject, emphasis will be placed on
establishing a mainternarnce budget for  the Following year that is
sufficient to  coaver about 100 %4 of the paved retwark, arid
additicnal roads. These targets are indicative and may be adjusted
during  implementation as  informaticon is gathered on roads
inventary and preliminary  firarncial assessment in individual
districts. USAID will mot finance expansicon of the reoad rietwork
beyond the level that the district has agreed to irclude in the
Rzad Mainternarce Units® mairitenarnce program by the end of the
project. Roads will  be bruought  to a  sustainable pavaed standarag
wheri the district will be able to  perform at  least primary
maintenarce orn  the Existing Sustainable Service Level rnetworl,
including the upgraded roads, in the fFollowing year.

The sustainability of the mainternarnce system established by
the project will require continued GOS support for the
improvements adopted by the districts. Consequently, the technical
services team will werk with provincial persormel in the Flarming
and Develapment and Local  Goverrnment  and Rural Devalopment
Departmert to  establish the policies and system that support
mainterarnce and efficient allocation af investment rRSLUPCRS,
including plarred rew comstruct iorn.

Tentative summary schedules of activities for the mural raads
compornent and the palicy compornent are presented in Annexure 7.
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TABLE 17

TENTATIVE TARGETS FOR PHASE - II IMPLEMENTATION UNDER THE
ROAD MAINTENANCE MANAGEMENT SYSTEM AND ROAD SYSTEM
IMPROVEMENT COMPONENT

Rzad Mainterarce Road System Improvement
Management System Targets Construction Fragram
as a Fercentage of as a Percentage of
Existing Sustainable deficit in Sustairable
Service Level Service Level

This
Year Accumulative

.-y - =y -y
SeNe ) N

Year 3: B5%h S3% BE%h
Year 4: G7% 33% GE
Year 9: 100% 34 100%

Above are illustrative targets and are subject to charnge on an  as
need basis during implementation.
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The rural roads comporent is being implemented in twao phases:

Fhase—I: This phase constitutes a two-year preparatary
periad. Year 1 will involve: (a) preparing start up

docunentaticn; (b) centracting for a  technical services
team; (o) procuring equipment; and , (d) limited training
activities.

Durinmg year 2, the team will:(a) work with personnel of the
tws Sind divisicons Lo carry  out a roads  inventory of  each
district ard to coollect other baseline  informationg (b)
Continue the training of district persormel in maintenance
plarming and management; and () iderntify current district
maintenance needs and capabilities. Maintenance equipment
reeded forr Fhase 11 will be procured during year 2.

Fhase-1I1: This phase will caver the remaining three years af

the project. The technical assistance team will: a) assist
the Sind disbtricts t= establish Road Maintenance Units  in
pach DCO; b))  Supervise a praogram of road constructicon  and
rehabilitation carried out  undes the supervision of the
Divisormal Cocrdinating Coammittees; ©) analyse the financial
marnagement systems and assist  the districts tuo make
impraovements.

These promqrammes can be accelerated if desired by GOF/GOS.

Project evaluations will focus on the following issues:

Erogject implementation_congerns, incluading timing, level, arnd
quality of major  inputs, including  particularly techrnical
services, commodities, and construction (GOR/GOS/USAID) .

Achievemernt of outputs, including both immediate and readily
measured outputs, cuch as  kilometres of road rehabilitated,
arnd progress toward institutionalization of the road planning
and maintenarnce furnctions in the district councils
(GOR/GOS/USAID) .

Froject impact_cn the road_system, including the extent of
the system and the level of maintenance services an the road
(GOF/GOS) .

Sccic-Ecorcmic impact or_the project area, in terms of
increased availability of sccial services, greater exports of
goods and services from the project area, ircreased trade
with other regions, expanded mobilization of local resowrces
for provisoin of public services, etc (GOR/G0OS).

The project’s evaluation schedule includes bath internal  and

exterrial evaluations as shown in Table 18.
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TENTATIVE EVALUATION CALENDAR

o7

TABLE 18

Froiect

Evaluation Event Morith
(Estimated)

Inception Report 15

Service (Raselire

Fhase 1 Evaluation 27

{Internal)

Mid-term Evaluatimn S0

(External)

Final Evaluation S99

(External)

Abcove estimates are subject to adjustments

basis (GOF/GOS).

Scurce: GOS/FRDEC/USAID

4 months
after TST

arrives

3 months
after Phase-—-I
completad

2 months
after internal
evaluatian

End of Zrd
Yr. /FPhase. I1

Techrical Services
Team (TST), Distr-
ict Cowneil, GOR/
Gos.

T8T, District
Couneil, GOS,
MGLRD, USAID

GOS/GOR/AID

GOS/GOR/AID

o as desired
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The primary responsibility for interrnal evaluation will rest
with the technical services team, assisted by the appropriate
GOF/GOS officials at  all levels ard the USAID Froject Marnager.
External evaluatiocns will be Joint BOR/AID  exercises, with the
techrical services team praviding  a supparting rele as requested
but nat participating directly in the evaluatior.

The evaluation events include:

i. Incepticn Report: Currernt status of the roads, current
mainternance program, current levels of tax collected,
current levels of social services.

ii. Phase I {Internal): Delivery of Inputs  ( timirng, etc.),
success of  initial  program  of training and inventories,
district acceptance of Phase II program and modifications
necessary, status of rnational »rural roads policy, and results
of initial study of highways policy and fFirancing.

1ii. Mid-term Evaluaticn: Ir additicn to praoviding an  independent
review of  the firndings of the interrnal evaluation, the
mid-term evaluaticor will examine the validity of the project
concept, in view of phase I results, particularly with
respect to district willingres to accept the propoased
maintenarnce and constructicon program, the severity of fiscal
limits on district mairterance activities, and the success to
date in achieving desired policy chanpes, especially at  the
pravincial level (G0S).

iv. Final Evaluation: Irn this instarce arm assessment of social and
economic changes in the project area and a determination of
project implications for future programming in Pakistan’s
roads sector and the potential replicability of the project or
its approach will be made in additicon to the mid-term
evaluation issues.

A summary of the informaticon required and its sowrce is shown
in Figure 9. The project will generate most of the data necessary
to pravide a suitable infomaticr base for evaluating the project
and its impact. The detailed road irnventories conducted in Phase |
will serve as baselires anainst which the status of project roads
during Phase I1 can be compared. The inception report will alsa
pravide basic  informaticn on the level of social services in
project districts (¢ schools, health centres eteo. )y the levels of
taxes being presently collected. in the districts and
subsequent reports will permit the evaluators to  track any
improvement.

11 7J. Fravincial Frogrammes  (GOS)

The rural road  programme is being carried out only in  the
Sind Fravince on__a  [rilet RBasis, whereas the Highway Falicy
comporient will be on Natiorwide basis. The Sind FProvirncial
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Figure 9

Expected Sources of Information for Project Evaluation

Type of Informaticon Saurce Type of Document
Baselirne informaticon on TST Inception Reports
condition of roads, traffic and analyses, road
levels, district finarnces, inventories, etc.
and gereral ecorncmic conditicr. companied in phase |1
Delivery of project inputs TST TGT and USAID recards
Achievement of plarned LGRD & TST Quarterly reports
levels of road wark

Achievement of maintenarce DC and TOT TST Reports DC

P anine recards
Establishment of improved TST Guarterly reports

firnarncial and managerial
practices by DCs

Establishment of impraved TST Official documents
plamning procedures Guarterly reports

Improvement of roads policies TST & USAID Official FPolicy
Statements.

Charge in conditicorn of the Distt.Eng. Road Inverntory and
Road. inspectiar records
Charge in economic activity Distt.Council Tax receipts from
export tax.
Distt.Eng.‘ Passernper and

goods traffic
cournt s,

Charge 1n traffic Distt.Eng. Traffic counts
Distt.Council Toll Receipts.
Charges in socic—ecoromic TS Contractor Quarterly
conditions ( major ) reports (narrative)
Agricultural production Dist. Courcil Export tax receipts
Ircrease in district Dist. Council Tax records.

revenues

Establishwment of user Charpges Dist.Council Tax records.

Note:
TST performance will be related to procedural requirements of
GOr/G0S.

Source: GOS/FRDEC/USAID
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Goverrment will be assisted by the techrnical services team ta
implemernt the following:

a. Retter guidarnce on _construction costs arnd pracedures,
including cost guidarnces that permit high construction
standards to be followed and ericourage maximumn

development of the private sector.

b. Budgetary and policy guidance to the district courcils
regarding appraopriate  resource  allocations  Ffor rural
roads.

c. Improved systems_too monitor district council performance

in rescurces generatiaon, mairtenarce, constructicon, and
pravision of services (GOS/G0OM).

d. Tax Religizs and Procedures that encouwrage districts ta
increase revenue generation and  ensure that districts
receive their allotted share of taxes collected by the

Frovirnce on their behalf.

e. Administrative guidange to encourage districts to
establish  accournting and disbursemernt procedures to
control costs  and  ensuwre  adequate safe guarding of
public rescurces.

Although the Sird Local Governmernt Ordinarce has been  issued
relatively recently, the pravirnce has made considerable strides
during the past tws years in improving assistarce provided to
local councils.  The relatively minoe policy changes identified
abaove are expected to yield the desired impravement in district
performance; major changes will rnot be reeded.

4]

11 K. Linkage betweer Programme Objectives and Froject Component:

i

The link between programme objectives and project compornents
is that without a proper road rescurces management policy it is
futile to sperd millions of rupees on riew roads becauwse older
roads deteriorate to a point where they have to be replaced, which
is rot cost effective. It is essential that steps be taken to
praotect the irnvestmernts made in reoads by adopting suitable road
mainternarce. The Froject also entails constructicon of rew roads at
a maintainable pace whinch provides econcomic ard social berefits to
the praovince, training District Council persarmel in maintenance
mariagement, supply of construction machirery eto. and will
establish an infrastructure for  road rescwrces management, which
is much reeded in Sind.

1z, Arrnual Financial Phasirng

The armual financial phasing has beern shown in Table 19  and
20, broker by GOF and USAID contributions for the duration of the
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Table 19
Tentative Annual Financial Phasinn
Governmerit of Pakistan Contribut:on
Road Resources Management Project

1.District Councils 93. 86 60.26 69.88 182,77
Construction funds katcha 43.932 S2.89 57,21 160. 02
Maint. furds, excl. beldars 3. 34 7.37 1,20 S 74

2.5ind Fraov. Gavt. <120 1.31 2,47 2.49  2.49 8.89

a Rural Roads Frag. 120 1.2 2033 2.33 &.33 8.35
Froject Maragement <120 240 |, 360 . 360 L 360 1.44
LGRD Div.Offices - . 387 1.937 1.97  1.97 &.90

b Highways Frag. ] L1053 .137 L1860 160 . S48
Froject Marnagement - <061 L 090 L0390 L (90 « 330
Arialysis Frag. (C&W, PWD) - O3 L0047 LO70 L0770 211

3. Dther Previncial (4] 430 502 L9738 L8578 zLo7s

Goverrnments
Rural Reoads Fragram <360, 360 <360 V360 1. 441
Highways Fraogram 701 L1141 211 &1 <634

4. Federal Geowvt. 274 L3586 648 B4 L B4 2556
Mins.of LGRD -181 .181 360 . 360 -3GO 1,44
Mins.of Finance(inc.NTRC) 070 141 211 211 - 211 846
Mins.of C&W (inc.NHE) <023 L0035 L 070 070 070 270

SUB TOTAL -394 E.10 S56.88 63.97 72,95 196,89
Inflation O 209 11.94 &1.17 33,86 6&7. &2
Contingercy (Frov. & fed.) L0135 L1177 £301  .310  .310 1.11

TOTAL (Rupees) <409 E2.49 69,12 85. 46 107.12 264.60

TOTAL (Dollaw equiyv, ) 02 - 146 4.07 5.03 6.30 15.57

(@1 $US = Pak Rs. 17.00)

SUMMARY BUDGET TRABLE, GOP AND AID INPUTS
(Rs. Milliam)

SOURCE YEAR 'a7 'ag 189 ' 30 131 CONT TOTAL PERCENT
AID 9.2 98.3 207.1 167.5 108,55 6.5 731.0 73
GoFr . 41 2.5 69.1 85.5 107,z - S64.599 27
TOTAL 9.61 100.8 276.& &53.0 209.7  66.5 995.59 100

Source: BOS/FRDEC/USAID

Note: The total Praject cost as cleared by corcept committee
meeting held on  30th January 1987 was Rs. 936,960 million
including F.E.C. Rs. &46.40 millicn based at currerncy exchange
rate of US ¢ 1 = pak Rs. 16.00 prevailing at the time of the said
meeting., USAID commitment of US % 43,0 milliorn remains firmed up.
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Table 20

Tentative Financial Phasing
USRID Contribution
For
Road Resources Management Project in Sind

(Rs. Millicon)

No. Irnputs Year 1 Year & Year 3 Year 4 Year S Taotal
1. Technical — 16.8 9.1 31. 00 35.0 111,30

Services

2 Training -—— 12.3 17.0 14.6 14.6 58. S0
3. Commodities 6.9 4G. 0 483. 4 3.8 4.0 109,10

4, Comstruc—-

ticem -= 9.5 77.6 8s8. & 130.3 305, &0

5. Operations
and Others .6 11.9 R 18. 4 &4.1 79. 850
Totals: 9. 30 96. 30 194. 6 1S56.0 208.0 E64. 60
Contingerncies at 10% E6. 460
Grand Tatal Rs. 731.06 ar 731.00 millian

Saource: FRDEC/USAID
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project. Project comporernts are also detailed inm the table year
wise.

13, Scurce of Foreign Excharnge Compornents

USAID is praviding $43.00 millicn (Rs. 731.00 millicn) fon
the project. It is the palicy of US AID that all funds fer
reconstruction, rehabilitation and rew construction areg, made
available only to the federal goverrment. As such this praject
will have to be established as federal project although  the
praoject will be executed at provircial arnd district levels. The
flaw of AID funds is shown in Figure 10.

14. Armual Fhasing of Fhysical Works

There are twsy compornents of  the project. A) Rural  Road
Comporent  which invalves construction, rehabilitation and
upgrading and [¥) Paolicy Compornent which  irnvalves aralysis and
training. The armual phasing of both of the comporernts is sheown in
Arraexure 7.

13. Date of Estimates
December 1985 (during appraisal/surveys/project paper

compilation).

16. Urit Cost for the Output

The item is applicable only to the road construction
component of the project. Unit costs fooe improvement /construct ion
of the roads are based orn acceptable engineering standards and are
prepared from on site information, costs reported by district
engineers and estimated costs based an road inventories conducted
in the three sample districts of Sind duly indexed fuor the
remaining districts. The construction cost for a  katcha read
assumes that it is built to a maintainable standard i.e. built an
a 3-ft compacted formation with S0-ft road surface. Katcha access
roads will be built to a lower standards because funds will rot be
available to maintaiv them for several years. Costs for  upgrading
to paved road are  Rs. 420, 000 per  kilometre, Rs. 180, 00O per
kilometre for a  low-maintenarce katcha road and Rs. 30,000 per
kilometre forr katcha access. All above roads are planmed for
proper designs and costs are indicative as in November 1986,

17. Annual Regurring Expenditure After GConpleticon

Arriual recurring expenditure projected for 20 years is  shown
in the life cycle cost aralysis discussed earlier. Average cost
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Figure 10

TENTRTIVE FLOW QF AID FUNDS

Disbursement of GOP advarice
against AID funds in Arnrual Development Pragramme
(to MLGRD/FRDEC Fraject Director)

LGRD Divisional Offices
(FLAR held by LGRD Director)

Contracts with local contractors
for road construction

Submissicn of vouchers to AID
for reimbursement
(through technical services team and
federal Froject Director)

Reimbursement in accordarnce
with standard AID/GOF procedure.

Source: GOS/FRDEC/USAID
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per year (exluding initial investment) is as fol)lows:

Type of Road Average Cost/Year per KM (Excluding Initial Inv.)
(Rs. Y0QOQO)

Paved 2. 55

Shingle 30,90

Katcha 8.10

These costs are recommended for coanstructicn, rehabilitation,
or reconstruction of roads to maintainable standards.

18. Benefits to the Naticnal Ecorncmy

Bernefits to the naticrnal economy  from this pilot  project
comprise of cost  savings in the transportation  of farm produce
(macketable surplus) and farm inputs (fertiliser ete.) resulting
from construction/improvement of  rural roads  and establishing a
road resources management system, maintenarnce/road construction
equipmernt pocl ete., other indivect berefits are:

1. Sigrnificant increase in educatiocrmal cpportunities and
health facilities.

Z. Increased flow of information to rural areas.

3. Imcremertal producticn of crops resulting from the
erhanced delivery of agricultural irnputs.

4. Reducticn in the wastage of perishable farm products such
as fruits and vegetables.

J. Significant Decrease in the wear and tear of motorised
vehicles.

6. Added value to the produce of the farmers which the
praject is expected to gernerate on the basis of the econcomice
value of inputs and cutputs.

7. Gereration of off-Ffarm jaob oppartunities.

8. Stimulatior of small scale enterprises such as
agricultural processing.

9. Saving in travel time.

13. Appraximate Number of Job Opportunities to be Created

The appraoximate rumber of Jobs ta be created by this project
is 1263 mar~months of professicnal level input and 2483 man—-months
of sub-professional input. There is scope of employment of &2, 000
marn—months of unskilled labor,
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20. Ecomomic Life of the Roads

20 years with the reccmmended maintenarnce adopted and further
improvements incorporated based on implementaticn experience. .

21. Loan Effectiveress arnd Operaticn of Loan

Not Applicable
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EagcRITI S SRR, 4

PROJECT REQUIREMENTS

=& (a) Marpower  for Executicn, Supegxiﬁion_ggg Techrical Cortreo

e T e R e L e

The tentative details of staff arnd manpower requirements  in
Perscn-months is shown in Figure 11.

The tentative schedule for techrical and engineering services
for this pilat  Read Resources Marnargemnent Froject  are shown in
Table &1.

22 (b) Likely Shortage of Manpower

Nil

3. Ehysical and ot her f %1‘.?1..Li._*?_i..fi?;_Rj?.f.-lL_‘_i.«t‘_‘?_f.i_-f.'s'.t‘,-i?.’li..é-.ffl.‘.‘?;‘.i@:?.‘:t

a)d Recess Road NTL
b) Railway Sidirng NIL
c) Water and mther ntilitiegs NIL
d) Fuel and FPower NIL
e) Educat ion Facilitieos NIL
) Fubliec Health Requiremerts NIL
) Housing by type NIL
h) Others NTL.

&4.  Material, Suppli 28_and_Equipnent Requiremert

-

!

As per details ir item 11 C,Sub Ppara 4 of Part-R
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FIGURE 1

TENTATIVE LEVEL OF EFFORT OF

TEQHNl%AL AS%ISTANC% STAFF *
PERSON N

POSITIONS a7 88 89 30 91 92 LOCATIONS
E XPATRIATE
! |CMIEF OF PARTY 0 S+ MANMONTHS KARACHI
| + 1 ]
' 1
ROACS PLANNER AND —— L ‘ -
2 MANAGEMENT SPECIALIST | | SAMANMCNTHS 1 15LamMaBap
. | I
OCaL GCYT. FINANCE -
3 |seechoger Fuanc ) 1SLAMABAD
4 [SHORT TERM U. ! gucnsﬁlscg:ivgrnngfgg.g:;:Em..;sn
TES .S PAANMONTHS § TATISTICIANS FCR MASY LANNIN
l L 20 MANNONTHS i ] OF ROACS, ECUIPYENT ENGINEERS
, - TRAITING' SPECIALIST. E.T.C
PRKISTANI { PROFESSICNALS ‘ | l
Il i
‘. | t
| GENERAL MaNaGER | ' i 31IMANMCHTHS ﬂ KARACHI
: f
P ASSISTANT MANAGER L
2 iR Ldesmics Ot — SUMENMENTHS 1] :
N I
ASSSTANT MANIGER FOR !
3 1pRCC B TRamNG L SI_MANMONTHS || :
BUSTS ‘ : ONE EACH AT KARACHI, SLXKUR 8
4 |accounmanT (3) 0 [ 153 MauMoNTHS 1 | R¥oeranso, !
; 7 I 7
i ' . i .
SENICR ENGINEERS i OMNE EACH IN SUKKUR 8 HYDERAGAD
5 |IEGUIPMENT) 2) ; Ll 72 mawontns ] MACHINERY POCLS.
SENICR ENGINEERS : S : FOUR EACH IN SUKKUR B HYDERABAD
§ laviL)ia) t L 283 MAN-‘-'ONiTHS ] PROJECT OFFICES.
!
: i
FOUR EACH (N SUKKUR 8 HYCERABAD
7 | JUNICR ENGINEER (8) | T 288 MANMONTHS ] PROJECT OFFICES.
- : ' ]
| . |
ONE EACH AT SUKKUR 8
8 |SURVEYCAS {2) i 1 72 MANMONTHS ] HYCERABAD.
i i
: . : A
9 | DRAFTSMAN {6) : L 26 AANMONTHS ] L’;’é%%fa‘fé‘. T SUXKeR 8
. i
TOTAL 1.9 - [ 1242 MANMONTHS ]
) ] 1
! — : I EESZE%%%‘%"‘%%%‘-’:?@&J SR%:AHDASEO'
O | SHORT TERM PAKSTaN L | 2iManvoNmis ] OGIST, EVALUATICN & MOFITORING SPEC.,
; 1ALISTS, TRANING-BPECIALIS T E-F.C. ]
PAKISTAN
{SUB_PRCFESIONALS)
. . ,
11 [ ASSISTANT SURVEYORS (2) , [ 72_mansorins ] ONE EACH CF SUKKUR & HYDERABAD.
i |
1 ] H
ONE FOR PROJECT OFFICE , KARACHIS
12 | SECRETARIES (5) L 225 MANMONTHS ] _| TWoEACH 37 SUKKLR 8 HYQERABAD.
L ]
] L
TWO AT PROJECT OF FICE, KARACH! &
13 [CLERKS (@) L 360 MANMONTHS ] THREE EACH AT SUKKUR & HYDERABAD.
: - ONE EACH AT KARACH! 8 ISLAMABAD B
14| DRIVERS {14) [ 602 MANMCNTHS $IX EACH AT SUKKUR B HYDERABAD
)
|
CUSTODIAL STAFF §2) SIX EACH FOR PROJECT OFFICES AT
| tcuancs, MALIS, SWEEPERD L 1224 (HARMONTHS ] SUKKUR 8 HYDERABAD.

% SUBJECT TO ADJUSTMENTS ON NEED BE BASIS AS MUTUALLY AGREED UPCN BETWZEN GOS

AMD USAID
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Table &1
Tentative Schedule For Technical
And Engineering Services
Road Resources Management Project

l1st Year &nd Year 3rd Year 4th Year Sth Year

Half: 1 = 1 & 1 o it FoN it &
Fersornrel :
Chief of Farty HRHHKHKHKHEHEHKHERUEKHHH M HERRE KRR R AKK AR K
Roads P lanmae HEUKKEHKAKKEHKARAN LK R KN A KK N AR KKK A AR HH N
Local Goverrment HEKRHNHHARHERHRXHK A AR

Finance Specialist

Erpineering HUHAHARKHKKHEEH MU E NN H RN EHHRMNR
Superwvision

Local Sl-lpp-:-r‘t REURAHAHARHUKANRAE R KR KRR HHHRE AR RK KRR KK HARNK

Source: GOS/FRDEC/USAID



ANNEXURE 1

ROAD INVENTORIES IN SIND



PROFORMA
POSITION OF VARIOUS TYPES OF EXISTING ROADS UNDER ALL DISTRICT COUNCILS IN SIND

S ' QAME OF DISTT: EXISTING MATH ROADS IE K.M. BXISTILS LINK ROADS IL K.M.
NO{ COUNCIL. HETALLED * BRICK PAVED KATCHA METALLED BRICK FAVED KATCH A
ROADS. - .1___ROADS. ROADS. ROADS . RQ.DS. RO4DS.
‘ fequire | Requiref Requiref Req. fRequire nequire| Reg. Req. Raq. feq. Require | Fequire
H major minor major minor|major minor major minor [major |minor {major  nor
repaire.{ repaire} repaire} rep. |repaire.|{repcire} repuire.|repairerepaire{repairejrepaire. ?}i‘olé
n K.M KM KM K M M Ke K.ﬁ KM ] M KM KX E };1“‘1
1. 2. 3 L. 9. 6. 7. - 8. 9. 1C. . 11. 12. 13. il
1. Sukcur - - 10.0 - 212.0 100 5.0 7.0 41,0 32.0 605.0  304.0
2. Dadu 7.0 15.0 - - 500.0 903.0 13.0 - 10.0 - 60.0 50.0
3. Hydembad 17.60 4.8 8.5 - 25.0 43.2 - 21 ‘6 - - - 45 °0
4. Na\'iabshah 36 .80 B.o - - 841 oo - 16 .0 22 .6 41 07 - 400 .78 -
5 Shikarpur 5.6 - . - - 150,0 120,0 2.0 5.0 - 5.0 160,0 117.0
A. Jacobabad 13.50 - 3.80 - 406,0 - - - - - 200.0 - =3
Te Badin 4.0 - 10,0 - 50.0 50.0 1.0 13.0 - 13.0 T2.0 100.0
8. Khﬂirpur 17.0 - - 500 91 oo 4-0 2.0 - - - 15.0 -
9 Sanghar - - - - 500.0 700.0 25.0 - - - 523.0 200,0
10. Thatta - ‘- - - - - 20,0 - - - 205,0 -
12, Tharparkar 7.0 - - - 1683.0  900.0 14.0 L - - - 1300.0 900.0
13. ' Karachi 41,0 11,0 . - - 79.0 - 13.0 30.0 - - 51.0 112.0
TOTAL:- 148,9 38.8 32.3 5.0 4853.0 2820,2 146,0 99.2 103.7 50.0 3870.78 1828.0
Note:-

Detail inventory will be carried out as per implementation schedule.

Source: GOS (vide letter no. RD/DIR(TECH)1-6l /86,381 dtd.18/11/86

- 71_



72

The total mileage inventoried in each district. by type of road
encountered, is shown in Table I1I-t

Table II-1

DISTRICT ROAD MILEAGE ~- TOTALS AND AMOUNT INVENTORIED

Faved AC Paved Brick Shingle {atcha
District Total Inv Total Inv Total Inv Total
Sukkur 21 9 S5 27 Q O 1172
Jacobabad 3 2 ) 3 O 0 &27
Shikarpur 13 3 4 0O 9 0 366
lctals 27 14 63 30 o 0 2165
7 lnventoried 38 48 NA

Source: Road inventory data
districts.

and information is obtained from the three sample

Inv
354
424
84

862

40
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I11. BEHABILITATION/UE-C

Within the three districts investigated, the rehabilitation needs -
(termed "major maintenance" by the districts) involve the following
vorlk: T -

Faved Roads: Replacement of failed or failing bituminous-—
treated or A/C sections, installation of necessary .
culverting, and the cocmplete refurbishing of the shoul-
ders. The same would apply to the brick-paved roads
except that, in addition, the reparation of any edge
ravelling should be included in the shoulder rehabili-
tation contract. The cshoulder rehabilitation will be
assumed to consist of adding and mixing into the exist-
ing material approzimately 1/6 CF/SF of 1-1/2"-max ag-
gregate and compacting it flush with the edge of pavement.

Unpaved Roads: Several types of work will be considered.
First, where formations have eroded, they will be wid-
ened to 22 feet, the usual normal standard, or to 18 feet
if they are presently less than that width. This work
will be considered rehabilitation. Second, the surface
material, usually a side-borrow of earth, sand and/or
€ilt, will be reinforced with crushed rock {approximately
176 CF/5F of 2"-max) and compacted to form a sound base
course. Third, a 4" carpet (5" loose’ of well -graded,
crushed stone (1"-ma:) will be placed and compacted to
provide a maintainable surface. Fourth, new culverting
will be provided where needed. * The latter three operations
will be considered up—-grading.

The above quantities were assumed for costing purposes; actual
quantities will depend on the soil investigation of the existing surface
.mater1al and' available borrow’hmning implementation.

In each of the districts surveyed- (including those in the preceding
study) there is'a philosophy that gravel—-surfaced roads are-exzpensive to
maintain; that it is more economical to go directly to a paved surface
if a katcha road is to be improved. This does not agree with the
historical evolution of roads in most countries where an earthen road is
gravelled when the traffic reaches about 25-50 vpd, is given a
bituminous treatment at (50-250 vpd, and an asphalt corcrete carpet at
about 800 vpd. What the above philosuphy fails to take into account is
overall economics wherein both first costs and user costs are
considered, not just those for maintenance. It would normally be
difficult to prove the economic viability of paving a road which served
only 2% or S0 vpd; however, in Sind Province the high cost of crushad
material and its trasport could add credence to the philosophy. When
specific rehabilitation/up-grading projects are identified, a brief,
Qreliminary feasibility study might be warranted. However, opinion of GOS8/
GOP will be predominant.
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A. SELECTION PRIORITY PROCEDURES

Recommended priority procedures for the selection of roads which
are the most deserving of rehabilitation and/or up-—-arading are as
follows: First priority should be given to drainaqe; i.e., any
all-—-weather road in danger due to the lack of proper drainage, should be
supplied with the necessary culverting. Second priority should be given
to any paved surface requiring replacement and to the rebuilding of
_shoulders over the entire paved networl; clearly, this work is of high
priority if only because of the major caost of the original investment.
Third priority must apply to the rehabilitation (and up—grading,
including any necessary drainage improvements) of those unpaved roads
with a salvageable formation, which carry sufficient traffic (at least
25 vpd), and which connect the largest concentrations of population --
provided that the financial resources are available to maintain these
roads. ‘The fourth priority, if there are available funds, should go
into the construction of new katcha access roads, built to a-somewhat
higher construction standard, providing proper compaction and drainage.

The third and fourth pricrities above will constitute the major
effart and the maximum financial involvement. The cost to bring all the
salvageable roads up to a maintainable condition, however, would far
eicreed both the USAID funds available, and the districts’ maintenance
Capacity. For that reason, priorities will have to be set between these
two clasczes of roads. The bases for this selection should be population
served and forecasted traffic., with the total devoted to priority three
limited by the districtsg’ technical and financial capacity for
maintenance. Population figures (bv village) are available from the
1981 census: traffic data will came from the recommended traffic
surveys. Initial identification of roads in each category should be
made by the councils themselves. Traffic and population data can then
be used for a final selection.

The traffic surveys (origin and destination plus periodic
Classification counts aver 12 consecutive months) and analyses will
pProbably require 15 months to accomplish. This does not mean, however,
that rehabilitation and/or up-grading work cannot be started during the
first year; necessary drainage improvements will be apparent, all
shoulders require refurbishing, all failed paved sections will require
replascing and, inevitably, a few katcha rehabilitation projects wor thy
of attention will be clearly obvious at the outset.

B. OUANTITIES

Imorovement quantities were caelculated using the inventory data
collected on each of the roads reconnoitered. The results of those
Calculations, and per-mile averages. are shown in Tables IIl-1a. b and
€. for the Districts of Sulkur. Jacobabad and Shikarpur, respectivelyvy.



. Table 11i-13
“FroTATIVE REHARILLIATION QUANTITIES FOR IHVENTORIED ®7%0S
SUMKUR DISTRICT

feq'd Foraaticn ¥idening Shoulder Rehabilitation Culvts
5 i A Reg'd
19 Lenalh . Height ~ Nidth Quant Req'd  Midth  Quant  -==mmmme
No Fros: To: (¥i) Surface type {Ft} (Fty  LEY) /100 (Ft} (CY} (18" ECP)
None Nat Hwv to Sirdar Kohaamed nhaa €hoto - a0 - 42 i.2 5°-12°-3 Pre-Hix 3.5 0 0 i 10 1389 0
203 Nirpur-Dadleghari R4 to Khatian A 5 -12°-% Pre-Hix 3 ¢ 0 i 10 130 0
19 Kathpul to Havat Fitah ba 0tz b2 5.3 3.3 5 -12°-% Pre-Hix 3 0 0 1 19 1076 ]
M2 1.4 =12 -0 Pre-Hix 1 ¢ 0 ! 8 355 0
07 Shotli-Khanpur Rd to Adilour-Salen Mshar Rd A 0 -127-0 Pre-Hix .3 0 0 1 0 0 9
Noae Nat Hwy to Sardar Haai Xhan Chacher | 5'-12'-%° Pre-Nix 2.9 0 0 1 10 324 0
None Nat Hwv to Sirdar Nohaaaed khan Shoto - Ka 4.2 - 5.0 .8 5°-12°-5" Pav Rehad 3.9 0 )] 1 10 281 (1]
49 hathpul to Havat Pitafi he 5.3 %o he 1.0 1.1 §°-12°-%° Brick K] ¢ 0 | 10 359 ¢
200 Daharti-Nahaseadpur B4 Lo Sui Snaresd 1.5 AR PR Brick 3 0 0 i 8 N ¢
13 .5 2-12 - Brick | 0 0 | L] 18 0
204 yaro Lund to Peer Pithrai ha 0 - ba 3.5 2.2 5°-127°-5" Erick 2 0 0 | 10 Y 0
144 Ali Mahar to Ghotki-hkhanpur Re 9 5°-12°-% Brick .3 ¢ 0 1 10 813 0
192 Adilpur-Saleh Mahar te Dany 1.4 5 -12°-% Rrick 3 0 0 | 10 456 9
199 \hanpur Shahgur Rd to Naro 2.3 S -12°-% Brick 2 0 0 | 10 750 9
58 Shahpur to Rhetoor ha 0 to ks 3.3 2.2 -1y Brick 2 0 0 i 8 S 0
154 Sangrar to Tighatti 1.4 1 -12°-4 Brick 2 0 0 1 8 385 0
5t Nakankori to Shahpur village 1.2 5 -12°-% Brick 3 0 0 i 19 9l L}
None Nat Hwy to Sirdar Nohaased bhan Ehole - ha .0 - 5.9 .9 5 -12°-% Brick 3.9 0 0 | 10 293 0
0 Sultanpur to Thekrathe ¢.8 K| Katcha 3 0 0 0 ] ¢ 8
122 Wise to [hekratho via Nagere 8.1 2 Y.atcha 2.6 0 0 0 0 0 9
18 Shotki-Khanpur Rd to H3i1 Rbdul Aareed Lhushk 1.3 ¥ Katcha 2 ¢ 0 0 0 ] |
13 Ehothi-Khangur Bd to khan Hohare2d Durechi 7.3 n Latcha 2.8 0 0 0 0 0 25
\2 Nat Hwv to Bihisti Arbad Shah 3 R Kalcha 2 0 0 0 0 0 0
) §arhi Chakar to Abul 3 Barh 8.2 b3 ¥atcha 2 ] 0 0 0 0 2
ib Jarwar to Havat Pitafi 8.9 i Fatcha 3 0 0 0 0 0 5
88 Bagc Daho' to Mirpur Mathelo 6.8 b3 Fatcha 2 0 0 0 0 0 3
8’ User Daho to Sarhad 2.2 27 Katcha 2 0 0 0 0 0 9
Nane paharki-rhenjoo Rd to Narli Shath 1.9 22 Katcha 2 0 0 0 0 0 0
112 Khobhar Station to Sainev Jo both 5.6 e Katcha 1.1 0 0 0 0 0 s
8 Daharki to khenjoo .1 22 Katcha 1.8 0 0 0 0 0 i1
147 . Hathelo to Moulvi Jo Both 2.8 27 Katcha 2 0 0 0 0 0 0
150 ghotk1 to Tando via Juna 1to Bachao bund} 3 red Katcha Y 5] 0 0 0 0 0 )
140 Ruk Fara to Gahi Rhan fbro via gllshvar Chachar 1.9 2 Yatcha 2 0 0 0 0 0 0
n giharki to Dadleghari 1.1 22 Katcha 2 0 0 0 0 0 0
80 Yaro lund to Peer Pakhrai ¥a 3.9 - ta 9.2 3.9 - LY Katcha 1.4 ¢ 0 0 0 0 [V}
58 Sehaniro to vara Lund via hander Shakh 19.5 2 Yatcha 2 0 0 0 0 0 3

6L



Table 111-1a
TENTATIVE REHABILITATION QUANTITIES FOR INVENTORIED ROADS
SUKKUR DISTRICT
{Continued)
Req’d Foraation Widening

st e e
1 ' Length Height  Nidth  Quant
Na troa: lo: i) Surface Type {Ft) (Ft)  (Cy)

104 Khanpur-Nahi Gholo Kd to Mashghool Gadni 3 Y Katcha 3 0 0
N Mchassadpur to Adilour via hhadwari 6.8 2 Katcha 2 0 0
92 Sultanpur to Saleh Mahar Laniari ] 2 Katcha 2 0 0
N Heleii to Adh Lakho vid4 Junas 7.4 22 Katcha 2 0 0

185 Nat Hwy to Sorho 2.9 22 katcha 2.6 0 0

None Paved Rd above to Canal ling 1.4 22" Katcha 2.5 0 0
4 Ladlaghars to Garhr Chatar 10.2 21 Katcha 2.5 | 4987

187 Nal Hwv to Wasti Invat Shih L] 2 Katcha 2.5 { 1958
ad RR Xing to Sultanpur Chesthro 6.4 20° katcha 2,2 2 5507
9° Nat Huv to Bihisti ardab Shah .9 20° Katcha 2.4 2 845

lie Bhir ta Jarwar-Mhanpur Rd 2.7 20" Katcha 2.8 2 2937
Jo Mudarakgur Lo Uchihae 2 20° Katcha 2 2 1564

144 Alt Mahar to Ghotli-Khanpur Rd 1.8 0 Katcha 2.7 2 8237
13 " Nal Hwv to Dubdar 3.5 2 Katcha 2.9 2 39720

1o¥ Qaharki-khenioo Rd tg Mir Nhan Mahar 1.4 0 Katcha 1.2 2 151

Nane Soofi to Nat Hwe 1.4 0 Katcha 1.1 2 502
i1 Qadirgur to Miranpur §.1 2 Katcha 2 2 J207

e New Rd to Cetha Bhava Chat Hazarev Shah 4.7 20 Katcha 1.4 2 2574

14; Adilour-Nathelo Kd to Shulas Mohasgad Kaladi 1.2 2 Katcha 2 2 9139

18} Nat Hwy lo kaz: Wah Ful Wasty Inavat Shah 5.8 20 Katcha 1.2 2 2122
:f Bago Ehutlo to Raharin 1.2 20 Katcha 2 2 939

None Reti to Dikart: 5.2 20 Katcha 1 2 2034
3 Reti to hasu Shaheed 8.8 20 Katcha 1 2 3442
91 Ghotki-Mathelo Rd to Arbab haladi 1.3 20 Katcha 2 2 1017

0] Qudar to Chousoal 5.7 20° Katcha 2 2 4459
3 Hathelo-Nithri to Alt Mahar Sher Mahar 10.2 20° Katcha 2.9 2 11369
S8 Shahpur to Bhetoor ke 3.5 to ka 12.5 3.4 20° Katcha 2 2 4380
38 Paved Rd atove to Ghotli via Hussain Relli 3.2 20° Katcha 2.5 2 5084

None ks 9.3 Rt 52 to Giwan Garh 5.8 20° Katcha 2.5 2 3871
t Shahpur Viltage to Nat Hwv ke 20.% to Ka 5.4 3.2 20° Katcha 2.9 2 3129
t Shahpur Village to Nal Huy ks 9.8 tg Ka 20.4 6.4 20° Katcha 2.5 2 64353
11 Duber to Sanq: 3 19 Katcha 1.5 3 31238
b Daharki to Dadlaghar: 8.1 19 ratcha 2.5 3 11880
31 End Rd above o Makankori via Lohi _ 1.6 {8 Katcha 2 0 0

Shoulder Rehabilitation

OOOOOOOGOOQOOOOOOOOO°°°°°O

Nidth
(Ft}

OC-OGOOoc-°°oc-ooc-oc-ooooo
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Tabte 11i-1b
TENTATIVE REHABILITATION QUANTI'IES FOS INVENTORIED KunDS
JACOBARAD DISTRICT

Req d Foraaticn Widening  Shoulder Rehabilitation Luivis
st e, key'g
1o Length Height  Widths Cuant. Req'd  NWidthe fuant.,  ---------
N Froe: io: (Hi}) Surface Tvoe {Fti (Ft) (Cy) 100 {Ft) (cy) 113* KEF)
i3 Thul Saiful 3d tu Pinpur 2 5 -12°-5 Pre-Mix 3 [} Q 1 U] 652 3
t0c K.Kot Shikarpur R4 to Sheran Ehava .3 $°-12°-5 Pre-Mix 3 ] 0 1 19 98 ¢
120 K.hot Shikarzur 84 to Dari Mir Suadar Khan Sundrani .5 312 -5 Fre-Nix 3 0 U 1 19 153 é
Py Thul Hamavoon Ra te Chandran .5 & 10 -5 Pre-Mix 3 0 0 1 12 196 0
1214 K.Xot Shikaraur Rd to Mir Walait Sera Bijarani 1.2 5°-12'-5" Brick 3 ¢ ] f 10 39t 9
73 Thul Satfai &¢d to Dinpur 2 2 Katcha 2 0 0 0 ) 0 0
s Joungal to khan Mchd Pahore 12.4 20" Katcha 3 2 14589 0 0 0 v
1 Garhi khatro Lo Bungle Darg ] 20 hstcha 2.6 2 1017 ¢ 0 ¢ 1
i3 Bahadarpur to hiris Bux 5 13 Latcha .2 .2 430 ] i 0 15
iy Jacobabad Lo old Janmidero 5 18 batcha 2.5 0 0 ¢ 0 0 L]
16b Nadadpur te Mehopur uplto Dist. boundary 10.9 18° Latchs a0 2 995 0 0 0 3
bk Thul Jed:Faczs: Rosd to Bahadurour via famipur 1.9 13 batcha 3 9 0 0 0 9 ?
63 Thul Saifal Fd to 3hsh Nawa: Ahan Bungani 8.5 18 batcha I.1 1 1368 9 0 0 ]
9 Nubarkpur to 0!d Miral 4 18 Latcha .9 | 104 0 9 0 1
A Jacobahad to Ragapur 7.9 18" Latcha 2.5 0 0 ¢ ] 0 i
2 Jacodabad to Shahpur 4 18- )atcha .5 ? 587 0 0 0 4
108 Shahi Wah to Mire Sul Hasan Khan Daakl 2 18 Natzha 24 .5 508 0 (1] 0 3
& Mirza Wah 's Sankary Sarat 3 18 )atcha z ¢ ¢ 0 0 e 2
Se Unhhar Farlwav Stition to Bahoo Lhoso via Tagio Khoso 8 18 Katcna N D] ] 0 0 0 14
] Thul Panhar #: tz Dinpur 2 18 batcha .8 .1 31 0 0 0 3
27 Mouladad to Rathan 5.9 18 ratcha 2.4 ] ] 0 ] 0 b
N Jacobahad kagaper 1.9 17 )atcha 2 { 3090 0 0 0 9
127 Badani Rd to 5. Mustata khan Doabi 1 1 Katchs i1 | 411 0 0 0 b]
3 Thul Saifal R4 to Pashirababad 2 12 batcha 2.3 | 900 0 0 0 3
1B Tangeant to Sh3hi Wah 34 sile 9.4 17 katcha 2.3 1 4228 0 ] ¢ V)
i8 Tangwani 1o Staht Wah 36 aile 9.4 " falcha 2.5 1 4598 0 0 ¢ 2
17 Dau to Chowk Marei 9.9 17 Yatcha 2.5 1 4840 0 0 0 L]
47 Talani Nukas to Ghora Narri 7.9 17 Katcha 1.8 1 2181 0 0 ¢ S
0 Jacobabad-Moulsdad Rd to Haji Lakhair Brohi 1.3 1 Kalcha 2.1 l 534 0 Ul 0 ¢
32 Jacobabad to old Raihan ’ 7.9 17 Yatcha 2 ] 3090 0 0 0 8
52 Abad to Mubarakpur 1.1 15" Katcha 1.3 2 3915 ¢ 0 0 3
15 Thul Fahoo Rd to Gul Sher Lhan kandrani 2 1y Yatcha 2 2 1564 0 0 ] 2
17: Dodapur -G.Lhairo 8d to *?° 3 e Fatcha 1.5 K 1746 0 (1] 0 !
S9 Noor Wah t- "hul Town 18 Is Fatcha . z 4928 0 0 ¢ 6
el Haharabag " Mir Hassan Ahoso Railwav Station 3 15° Yatcha 2 3 152) 0 0 0 §
1! Thul Saitii P4 Lo satn Dino Noorani 1.5 S Yatcha 1.4 3 1408 ¢ /] 0 i

8L



st
e
No

138
1e
1]

9

¥4
18
4
50
LT
1ot
b
13
il

1%

2
res

K
123
33
16
57

23
43
109
31

122

12
123
138
141
112

33

Froa: To:

Aashaore to Bahnnar

Buzapur to Pacca Hahar

haraspur to Sher Garh

Satfal Ra to Abdul Chani Shah

Sher khan Bhanger to Ar: Mohassad Tanwari
Gdhano to Ful Shujra

firgur to Dilaurad

Ncorwah to D::aurad via Mubarakpur

Uchhar Rarlwav Station to Tharri
Bahadurpur tc D1l Murad Railwav Station
Thul Town o Tangwani via Unhhar

Rirpur to Satan Laro via Uddi

Ful Jaftaradad to Qau

Jacobabad to Hvdercur

Jacobabad to Nawazo Jagir via Barhi Chand
Niwazo Jagir to korela

L.hot Kasaore picca Rd to Pat Feeder

Maharabae to Nir Hassan ¥hose Raiiway Statien

Thul to Garhi Hasan Shatkh

Jacobabae to Mebarkpur via Pohwar
fedapur E.hhairo to Lal Shih

Garhi hhatro to Dad Muhieaad Lohar
Dodapur Miranpur to Asirabad

Rbad to Raszanpur via Kereia

Hirpur Burriro to Mubartpur via Chana
Thul Saifal Rd to Jaloo

Barhi Bhutto to Garhi Hassan

Badint to Bandhar

Thul to Ghouspur via Hasir Shakh
Badn1 to A.Razak Bhutto

hashacre to Bahnnar

To1 Shath to Bahaduran Pacca

hajl1 to Jatfarabad

Thui-JC0 RZ te Chandran via Sikandarabad

tadte 111-1b
TENTATIVE  REHABILITA':Gh QUANTITIES FOR INVEKTORIEDL ROADS
JACOBAKAD DISTRICT

(Continued)

Req‘d Foraation Widening  Shoulder Rehabilitation
Length tieight  Widths  QOuant. Req'd Nidths Quant.

(Hf) Surtace Type (Ft} 128] (cy) 17100 (Ft} (€Y}
19.8 ) Katcha 2 ) 22070 0 0 0
1 Y Katcha 1.3 3 BBY 0 0 0
{ 15 Katcha 1.4 ) 3285 0 0 ¢
2 i Katcha 1.3 K] 1760 0 0 0
3 15 Katcha 2.5 3 1400 0 0 0
q 19 Katcha 1.6 3 3755 0 0 0
11.9 19 Katcta 1.6 3 11170 0 0 ¢
8 15 Katcha 1.8 3 3632 0 0 0
[ 18 hatcha 1.2 3 224 0 U] 0
1.5 19 Kalcha 1.6 3 1408 0 0 ¢
15 18 Katcha .9 3 1920 0 0 0
1.4 18 Nalcha 1.4 3 4078 0 /] 0
5.5 15 Katcha 1.4 3 4517 0 0 0
5.9 13 katcha 1.8 3 5538 0 0 0
5.2 12 hatcha 1.1 3 3354 0 0 t
3.5 1 Katcha .8 4 2190 0 0 0
2.2 1 Katcha 1.5 4 258t 0 0 0
3 14 katcha 1.7 4 1989 0 . 0
) 14 Katcha 1.2 ] 5432 0 U] 0
8.9 0 Kateha 2.5 104 ¢ 0 ¢
4.3 14 katcha 2 ] 87 0 0 0
] it hatcha i1 4 437t 0 0 0
2 14 kitcha 2.1 4 3285 0 0 0
8.9 13 Kalcha 1.8 3 12144 0 0 0
5.9 13 Katcha | 5 4747 0 0 0
2.6 1} Katcha 1.5 3 3813 0 \ 0
8.4 13 Katcha 1.t 5 9035 0 0 0
4.1 13 Katcha 1.4 3 3612 0 0 . 0
18.9 13 Katcha 1.6 S 26439 (1 0 0
1.4 13 Katcha t.3 3 2034 0 0 0
19.8 13 Katcla 2. 5 38720 0 0 0
13.9 13 Katema 2.2 5 29900 0 0 0
0.9 13 Fatcha 2.1 5 22381 0 0 0
[ 13 hatcka 223 - 3 13493 0 0 0

Culvts
Regq'd

(18* RCP)

-0 Do WO O e

wS oocoN~NWL~ ~

—

DO On w0 S LN O
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Table 11i-1b
TENTATIVE REHASILITATION QUANTITIES FOR INVENTORIED RDADS
JACOBABAD DISTRICT

(Continued)
Req'd Foraation Widening Shoulder Rehabilitation Culvts
Dist e - keq'd
10 Length Height  Widths Quant. %eq’d  Widths Quant,  -------—-
No fFroa: fo: (Mi) Surface Type (Ft) (Ft) (CY) 17100 (Ft) (cy) (18° RCP)
4 Padapur to Ratodero 9.9 13 Katcha 2 3 19360 0 0 0 9
139 }haky to Badani 4.5 13 Katcha 1.7 b] 7480 ¢ 0 0 8
1? langwani Rd to Bahadur Khan rhoso 1.5 (RY Katcha 1.8 5 2640 0 0 0 5
It Ful Jaffarabad to Jaffarabad Buledi 7 13" Katcha 2.2 S 15058 0 0 0 2
1o Pedapur to Funhoo Bhatti [ 13 Katcha 2.4 S 14080 0 0 0 30
58 thul Sa1fal Ro to harspur via Moji pul 9.9 13 Katcha 1.6 g 15488 ¢ 0 0 10
9B Thul Saita)l R4 to Rli Krakhaa via Jumo Drakhan 3 13 Katcha 1.4 5 41y 0 0 ¢ &
12 Jattarabad to Haseedullah Khan Buladi 7.4 12 ¥atcha 2 [ 17343 0 ] 0 0
3 Chachar RR Station to Jaffaradad 6.3 1’ Katcha 1.4 7 12014 0 0 0 9
14 Sher Wah to Chot 2.9 e Katcha 1.4 7 12922 ¢ 0 0 12
115 thousour to Haibat 10.9 1 Katcha 1.4 7 23873 0 0 0 18
? shirvarpur handhkot Rd to Bacaravad 1.2 10° Katcha 2.5 g 4493 0 ¢ 0 0
&2 fhul Bahoo Road to Wah Kistr: 3 9 Katcha 2 9 10540 ¢ 0 d 3
Total Lengths: CY Rehadilitation: Average Quantities per Mile:
Pre-Nix Paved 3.3 Niles 1108 Shoulders 338
Brick Paved 1.2 391 Shoulders 326
Katcha (20° Width 470.4 S10311 Foraation Widening 10835
Katcha 2207 Yidth 15.4 19546 Formation Xidening 1011
fotal Inventoried 490.5 Miles Average nusber RCP culverts required/aile of --
Unpaved Network: 0.92

Paved Network: 0.467
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Table 11l-1c
TENTATIVE REHABILITATION QUANTITIES FOR INVENTORIED ROADS
SHIKARFUR DISIRICI

Req'd Formation Widening Shoulder Rehabilitation Culvts

st hdeeeaeees —— Req'd
1o Length Height  NWidths @uant. FReq'd  Widths Quant,  ---------
No From: To: (Ni) Surface Type (Ft} (Ft) () /100 (Ft) (cy) (18* RCP)
t Shitarpur to Abdu via Jano and Buja Napar 9.9 5°-10°-5  Pre-Hix 2 0 0 i 10 3221 2
83 Main Rd to Abdul via Bado Hoth 3.1 18 Yatcha 2.4 (] 0 0 0 0 2
: Shikarpur to Jagan 11.8 18 Katcha 2.4 ¢ 0 0 0 0 22
& Lodra to Shrine of Budhal Fakir 1.9 18° Katcha 3 0 0 0 0 0 9
e Nis to Mir Dsho 11.8 18 Katcha 2.7 0 0 0 0 0 10
29 khanpur to Thihirio via noon 5.2 18° - Katcha 2.6 0 0 0 0 0 S
16 Miin Rd to Abdul via Sobho Goth kN | 17 Katcha 2.6 1 1574 0 0 0 8
13 1.2 17 Katcha 2 1 489 0 0 0 3
A Sultantot to Zerkthail %.2 15° Katcha 2.2 2 3335 0 0 0 2
S Larkeana-Naudero-Shitarpur via Habib-Sherkot & Hajana 1.4 18° Katcha 2.4 2 5948 0 0 0 3
17 5 16° Katcha 1.8 2 3520 0 0 0 b
184 13 16 Katcha 2.2 2 11188 0 0 0 )
4 Shah Pisand to Thahis Wah 4 14 Katcha 2.1 ] 5571 0 0 0 3
1& 2.2 e Yatcha 1.5 | 2591 0 0 0 4
None .4 13 Katcha 1.4 5 821 0 0 0 1
Total Lengths: CY Rehabilitation: Average Quantities per Mile:
Pre-Mix Paved 9.9 Hiles 3227 Shoulders 328
Brick Paved 0 0 Shoulders N/A
Katcha €20° Width 11.5 39004 Foreation Widening 303
Katcha >20° Width 6 0 Formation Widening N/A
Tetal Inventoried B7.4 Miles Average nuaber RCP culverts required/aile of --
Unpaved Network: 1.1

Paved Network: 0.20
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Annexure 2

Supplementary Information on Economic and
Financial Analysis and Plan

I. Qverview

This annex provides additional information on the methodology
uged in completing the financial and economic analyses for the
Project design, in pParticular the assumptions used and the source::
of the estimates underlying the analysis.

II. [he District Road Network in the Sind

The projection of the extent of the district road netwark at
the time of praoject start-up in 1986 is derived from the official
NTRC (Planning Commission) statistics on the road network under
district councils 1in the Sind in 1980 and 1983. The absolute
growth in the road system between 1980 and 1983 was calculated and
it was assumed that atleast an equal amount would be added to the
system between 1983 and 1986 (FRDEC/NTRC).

Since this clearly implies a slight decline in the rate of growth,
it is regarded as a conservative estimate.

The summary figqures are as follows:

IABLE NO. II-1

CALCULATION OF 1986 ROAD NETWORK - SIND

( MILES )

Paved Shingle Katcha

Road in 1980 120.3 137.2 8030.2
Roads in 1983 274.3 215.4 9019.3
Mileage added, 1980-83 154.0 92.4 1067. 2
Estimated mileage, 1986 428. 3 307.8 10086. 5

Not totally built to desired standards.
Source: GOS/FRDEC/USAID

To calculate the need for rehabilitation on the paved roads,
it was aasumed that 60 percent of the roada built prior to 1980,
20 per cent of the roads built between 1980 and 1983, and none of
the roads built since 1983 would need rehabilitation. Applying
these percentages to the figures above yields an estimate of 103
milea total needing rehabilitation.
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In the three sample districts of Sind inventoried, almost no roads
vere found needing major rehabilitation, but all roads needed
shoulder work. The roade in the districts further south are older
and, therefore, more likely to need rehabilitation, and thus an
intermediate figure was used. The estimate of 103 miles may thus
be viewed as extremely conservative. The cost of this work was
taken as Rs. 280,000 per mile, as cited by local engineers, but ig
subgtantially above the figure developed for the Sind based on the
inventories ( Ra. 115, 000 per mile ). It was decided to provide a
separate cost estimate for shoulder work on paved roads.

In addition +to the rehabilitation cost in the budget, to
ensure against overstatement on the Katcha road construction
program, the cost of the rehabilitation alone was used in the
economic analysis, as being more representive of the expected
expenditure on paved road rehabilitation.

It is assumed that roads needing only shoulder work are
maintainable, and thus included in the projected Existing
Sustainable Service Level ( ESSL ) for 1986. Thus the 1986 ESSL is
3235 mi. ( 428-103 ), It was further assumed in the economic
analysis that the milwage needing rehabilitation wvould remain
constant between 1986 and the start of project road rehabilitation
in 198s8.

III. Ristrict Resources for Roads

District council resources for roads are calculated on the
basis of data provided by the Sind Department of Local Government
and Rural Development on district council revenues in 1983/84 .
This data tallies with the detailed information gatherec in the
three districts. The rate of growth 41in revenues was arbitrarily
assumed to be 5 per cent per year, which is extremely conservative
in view of the much higher growth in council incomes wvhich grew at
a compound rate of roughly 65 per cent since 1978/79. Since a
primary emphasis of the project i8 expansion of local council
resource generation , it was assumed that the council revenues
under the project would grow at 10 per cent annually, beginning in
1988, in the with project case. In both estimates, it was assumed
that provincial grant revenues would remain frozen at the 1984
level of Rs. 21 million, in real terms.

The analysis of district council expenditures in the three
districts formed the basis for the projections of expenditures on
roads in both the current and development ( investment ) accounts.
Table No.II-2, and II-3 summarigse these assumptions.
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As shown in the table, the annualized financial cost of a
paved road is less than that of a 22-ft. shingle road and only
8lingly higher than that of an 18-ft. shingle road. Moreover, the
ghi~gle road has amuch higher maintenance cost, creating a larger
recurrent cost burden, which is relatively more difficult for the
districts to finance than initial construction costs.

This analysis was also carried out in economic terms, taking
into consideration vehicle operating cost savings, discounting the
stream of costs at 12 per cent , and taking the initial cost as
the cost to upgrade from katcha, rather than the full construction
cost. This analysis shows that a paved road has a discounted
average life-cycle cost of Rs. 42, 568, compared to a cost of Rs.
44, 5338 on a shingle road, assuming an ADT of 25 vehicles per day.

TABLE NO. TII-4

COMPARISON OF PAVED ROAD AND SHINGLE ROAD COSTS, SIND PROVINCE
( Rs. per year, over 20 years )

Paved Road 22-ft. Shingle 18-ft.Shingle

Initial construction 51693 38306 38306
Annual direct costs 17933 7130 5130
Overhead 2331 927 667
Contract maintenance -- 30197 23139

Total 71957 763560 67241

Note: Separate estimates of construction cost not available for
22 foot and 18 ft. shingle road.

Source: GOS/FRDEC/USAID

On the basis of these findings, it was determined that it
would not be appropriate to encourage the districts +to choose
shingling over paving when it becomes necessary to upgrade a road
due to increasing traffic. Consequently, only paved and katcha
roads were considered in the economic and financial analysis.

This finding is believed to apply only to the Sind, which has

virtually no sources of gravel within its borders. The gravel
roads that have been constructed in the past have not been
regravelled, due to the high cost involved, and have therefore
reverted to katcha road. Brick-soled roads however are also
classified as gravel roads for purposes of the national statistics
and are fairly extensive in Sind. These are expected to prove to

be a more economic form aof staged construction than use of gravel
roads. In the economic analysis, only paved and katcha roads are
taken into consideration. This issue will be further looked i1into
after additional information on the costs and performance of brick
roads, and appropriate maintenance practices on this type of
gurface is gathered.
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V. Rnads_Ezngnam_ﬂiLh_and_uiinnni_the_ﬂnnieci

District council road construction and maintenance activities
in the absence of the project are modelled by projecting the
current sgituation forward without modification. The mileage
constructed each year is projected by estimating the total budget,
and the roads develapment budget as a proportion of the latter.
This total budget is then divided between katcha road construction

and paved works, with the relative proportions chosen based on
information from Sukkur District in the last year availlable (
1984/85 ). In this year, sample Sukkur District spent 18 percent

of its road development budget on katcha roads and 82 percent on
metalled and brick-paved roads. To be conservative a split of 25
per cent katcha / 75 per cent paved was used. These budget figures
were then +translated into mileage by dividing by typical
construction costs for district council works ¢ Re. 30,000 per
kilometer for a new katcha and Rs. 210,000 for a "new" paved road,
that is, an upgrade of an existing katcha road to pavement ).

In the no-project situation, however, it ig8 assumed that
paved roads would need rehabilitation every seven years, at a cost
(approximately) of Rs. 168,000 per kilometer. The cost of + this
vork, based on the mileage built or rehabilitated seven years
previously, was deducted from the funds available for new paved
construction.

In the with-project situation, it was assumed that districts
‘would continue to use the same proportions in allocating funds to
development and, within development, to roads. It was assumed,
however, that districtse would shift construction funds toward
katcha roads, spending 67 percent of their funds on katcha roads
and 33 percent on paved roads. It was further assumed that
rehabilitation would not be necessary during the 20 year time
horizon of the analysis, given an adequate maintenance program on
the paved roads.

To determine the mileage of paved roads that could be built
following the life-cycle cost principle, the total funds available
for paved roads were calculated. These consigsted of the gum of the
construction funds ( leas funds reserved for katcha roads ) and
the operating budget for roads. the la*ter was adjusted to reflect
an expection that a portion of the beldars currently employed will
continue to focuz on the katcha roads, and thug the cost
agssociated with them 1isg not transferable to paved road
maintenance. This total was then divided by the life-cycle cost of
a paved road to arrive at the Maximum Sustainable Service Level (
MSSL), given district resources.
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To be conservative, it i8 not assumed that dietricts could
freely transfer resources between construction and maintenance to
reach the Maximum Sustainable Service Level, however. Instead, the
mileage of paved roads constructed each year was calculated by
dividing the construction hudget available for paved roads by the
cost of upgrading one mile to paved status.

As shown 1in the with-project projection ( see Table & in the
Economic Analysis Section ), this results in congtruction of less
than the MSSL mileage each year. In fact, the districts have more
than sufficient funds to manitain more paved roads than they are
"allowed" to build in the model, which requiree concentration on
katcha roads. As shown in the table, there are sufficient funds to
maintain the MSSL paved road network in all years but 1988, but
the districts do not have sufficient construction funds to reach
this level. As a result , there is a "surplus" of funds in the
maintenance budget for paved roads. In the analysis, this surplus
is simply ignored. That is, it is assumed that it is used by the
districts for activities other than paved road construction,
Kathca road construction, or paved road maintenance. The beneifts
of this activity are not included in the analysis, nor is the

surplus counted as a cost. These funds would 1in theory be
available for maintenance of katcha roads, recycling into the
construction budget or non-road-related uses. In effect, this
introduced an additional margin of conservatism into the
projection.

VI Benefits from District Council Roads

As discussed previouslyin the text, benefits are derived from
tvo sources: bereifts on the paved netowrk are defined ag vehicle
cost savings, compared to the situation that would prevail in the
vwithout-project case, while benefits from katcha roads are defined
as the value-addeed from additional transport, using freight rates
and passenger fares az a proxy for net economic beneifts to the
usere of these gervices.

In the case of paved roads, the benfits may be further broken
down into two categories. Where the total paved road network is
larger in one case than another, it is assumed that the additional
mileage of paved roads is in good condition and generates the
vehicle operating cost savings associated with driving on a paved
road in good condition, compared to driving on a katcha road in
average condition.

In the case of the remalning mileage ( the "overlap between the
twvo projections "), it is assumed that vehicle operating cost
savings accrue only in the with-project case and are due to the
improved condition of paved roads that would exigt in either case.
Thus it is aesumed that these paved roads remain 1n good condition
in the with-project case, but vary from good to poor in the
without project case, depending on when they were built or lasat
rehalitated. Thus, a road is assumed to be in good condition for
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the first two years after construction or rehalitation, in fair
condition for the next two years, and in poor condition for the
following three years, after which it is rehabilitated again.

Table II-5 shows the cost savings associated with each of
these differentials as calculated from information from NTRC
and MLGRD.

TABLE TITI-5
OPERATING COST SAVINGS PER VEHICLE-DAY
ON PAVED ROADS ( Rs. )

Vehicle operating cost
Road Condition saving per vehicle per day

Paved road in good condition
compared to paved road in
fair condition .14

Paved road in good condition
compared to paved road in
poor condition . 54

Paved road in good condition
compared to katcha road in
average condition 1.26

Source: NTRC (Planning Commission)/FRDEC/USAID

These savings were then applied to the projected traffic
levels and mileage to derive total vehicle operating cost savings
in the with- and without-project cases. It should be noted that
there are more paved roads in the without project case in the
early years of the projected period and thus the net vehicle
operating costs savings from additional paved roads are negative.
In addition, the savings in the with-project case due to better
maintenance are negligible at the traffic rates assumed. This
reinforces the view that in the current situation it is moure
economically attractive to build new katcha roads than to upgrade
existing roads to paved.

The vehicle operating costs begin to exceed the cost of the
upgrading at a traffic level of 85 ( assuming an initial katcha
road construction cost of Rs. 30, 000 and no subgequent
expenditures; 1f a low-maintenance requirement katcha road costs
Re. 180, 000, then the break-even ADT where the additional cost of
upgrading to paved equals the vehicle operating costs would be 60
vehicles per day ). In either case, however, the stream of
benefits generated from new katcha road construction far exceed
those from upgrading at any reasonable traffic level.
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Benefits from new proper katcha roads are calculated an the
basig of freight rates and passenger fares, the source for both
rates is the report on farm to market roads in Pakistan prepared
for the Asian Development Bank.

VII Wﬂund_ﬂammumm

The net costs in the with-project case are taken as the sum
of AID’s input to the project ( iacluding contingencies but not
including inflation ) and the additional expenditures on roads
made by the district council. Other expenditures by the Government
of Pakistan are not expected to be additional to expenditures
without the project and are therefore not treated as a cost.

District cousts with and without the project are taken as the

sum o0f expenditures an paved and katcha roads, including
congtruction and maintenance ( which is limited to beldars in +the
case of the katcha roads ). In the with-project case, this sum ig

somewhat leas than the total funds estimated to bhe available for
roads, as discussed abhove. The excess of expenditures with the
project aver the without-project case ( aver the 20 -year period )
is taken as the net cost of the project.

These net costs are then compared to the benefits calculated
as described abave to generate the net benefits in each year of
the 20-year time horizon for the analy=sis. These net henefits are
then discounted and summed following standard procedures to
produce the undiscounted net benefits, the net benefits discounted
at 12 percent, and the internal rate of return.

Table Nc¢ 7,8 and 9 in the maiﬁ text show the calculation of
the net benefits and costs in the with-project and without project
cases.
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ANNEXURE 3

TRAFFIC SURVEYS ON THREE SAMPLE

DISTRICTS IN SIND
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Table 11k
12-HOUR (0600-1800) TRAFFIC CLASSIFICATION COUNTS
Sukkur District
(11, 12, 13 & 14, Kay, 1985)

(Continued) 5
F
A
R
H

(4)
1) 1
{2) S R
T 33 v A
R B ! ¢
v v € u T
Rkoad c S A x 0
10 ¥ E R 1 R
Ho Origin to Destination Type s § § §5 §
206 Nat Hwy to Sarder Muhaesed Khan 6hoto P 0o 3 1 & 3
184 Salehpal to Sangrar Minar Pul P 0 5 2 7 3
149 Ghotki Khanpur Rd to Khanpur Mithri Rd u 0o 7 0 & 4
176 Bhir to Jarwar Khanpur Rd u 0 6 2 & ¢
185 NHat Hwy to Sorho U 2 4 0 8 4
114 Wahi 6Ghoto to Sardergarh U 0 I 2 15 15
112 ¥hobhar Station to Maincy Jo-6oth U o 0 1 12 8
111 Lawnli to Mirpur Mathelo u o 0 0 9 2
194 Yhanpur ¥ahi-Shoto to Mashgool Gadani u ¢ 9 3 u 2

147 fathelo to Moulni Jo Groth U 0 4 5 U
144 A1y Mshar to Ghotki Fhanpur kd U ! 12 15 2
12z ¥ass to Thekratho U 0 11 20 0
131 bubar to Chousoal U 2 11 8 17 4
116 Salehpal to ¥otri Minor v 0 12 2 2 |
74 Bilihui to Chousool v o o o & 2
88 Bago Daho to Mirpur Mathelo U 6 2 2 9 ¢
92 Sultanpur to Saleh Mahar u ¢ 3 4 19 0
94 Dari to Makesro u 2 15 2 10 90
102 Yarolund to Dadleghari u 8 & 2 11 7
£3 Jiwangarh to Sardargarh U G 0 0 0 2
51 Lehary1 to Fhanjoo 2 0 4 2
4% Leli to rawy Shaheed ] 2 0 1 8 3

NOTE: °P* = Paved; ‘U = Unpaved

SIUPLE: District Counctl, Subbur District

(6

Wm0 - ) O —-NMO0O X

—
O O M ~3

i
25
12

19
20

21
19
19
10
18
26

A
17

17
18

m

W MmIr- o =< — o

10
10

16
10
15

20

10
22
28
27

2b
14
0
20

10
13
28
13

14
1

(8)

— >» X = X >

U - O

21
13
13

18
i
39
30

18
3
n
9

37
27
14
17

30
16
4]
24

Totals

1-3 447

1-8

4
33
2
49

32
123
100

73

82
121
160
176

144
100
30
68

N
b7
133
36

47
b4

1
19
17
14

18
33
21
3

35
36
54
|

42
0

b
13

26
29
40

2

23
13
10
20

16
4
40
32

29
42
29
48

45
33
30 -
38

36
22
32
30

3
29



Road
10
o Origin ta Destination

71 Dahari to Dadleghari
37 Shahpur to Saleh Mahar
47 Alaani to Hayal Pilafi
58 Sahanjro to Yarolund

&0 Yarolund to Pir Palehrai

48 Ahtel-Ji-Barhy to Dadleghari
St Shahgur to Jiwangarh

38 Bhothi to Muhanaed Fhan Ghoto

54 Mat Hwy tn Saeed Yhan Chandio

%7 Rilhelo-Kelhey to Ali Mahar Shzr Mahar
& lirwar o Haval-Filafy

3 Beriry Maharg Wali to Mirpur Malhelo

33 Yolho to Unar Buriro

Ghotri Khanpur Rd to Yhan Muhaamed Qareshi

45
44 Panjoo Bagh to Sarder Khan Ghoto
23 Heleji to Adh Lakho

Il Bakrapiri to Dubar

15 Rat Hwy to Dubar

20 Sultanpur to Thekratho
9 Yandbra to Patni

8 Abad to Rahooja

2 Muhassedpur to Adilpur via Khedmiry

3 Mithri to Mashghood Gadam

4 Barhi Chakar to Abul Ji-Barhi via Sabar

1 Dadloi to Cheechro
167 Mat Hwy to Kaziwahpul Wasli lnayal-Shah
198 Baabli Shakh to Mashghool Gadanipul
165 Waloo Mahar to Ghario Mahar
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Table 1132
12-HOUR (0600-1800) TRAFFIC CLASSIFICATION COURTS

Sukkur District

(L, 12, 13 & 14, May, 1985)
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1
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13
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13
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"
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—
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21
16
10

13
18
10

28
1
15
15

14
19
33
25

~ DX e~ xE D

W — X D> O

20
15
12
13

25
17
29
13

13
2
21

14
14
16

o+7

33
38,
40
3

v
28
M
57

25
82
37

M

3l
3
25
18

4
24
3
2

24
4
b7
kL

3
9

Totals
1-8 1-95
83 14
55 11
129 5%
63 19
8 N4
3% 19
65 24
12 25
55 13
Bt 19
% I
57 11
19 28
9 13
58 2
W 13
92 2
49 8
92 27
1 2
b 4
62 l
118 30
92 1
42 28
W 1
1 18

31

28

25
1



TRAFFIC DENSITY OUR THE DISTRICT

COUNCIL ROADS AT SHIKARFPUR,

AE DETAILS OF

STATEMENT SHOWIN:
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4: Road fram Mooz wad to Thul Tows: -~ 9 13 31 mw = 31’ 2, &3 14 26 *
Via Sunjial (99)-. . . i 5%
5! Road from Thul Town to Tangeant.. A = 3. 120 4. 1A 0. 100, 26, 572 e
" via Unhhar sah. (61)=. . ) . o A
6; Rcad from Pyl Jaffarebad ts 4 20 o 20 50 60 . 100 2 8 m *
village Cau., (2)- . ) . - ) .
7. Read from Chachar Rajlusy Station 2 < 5 20 10 o] ‘3 L 1o 2 159 *
to Village Juaffaribade (3)= ) = ) ’
3. foed from Dodapur to Ratodero.(4) 2 A x 1 g zm s 10 2 %8 *
9. Garhi K'miro Pacca Road :o villagg = > a 10 b iv 20. 50 1 3 A8 *
Dad Muhaveed Khiant Lohar ' . . .
10:Codapuy Cashi Khairo pacca Road ‘2 3 10 xn x 9. ] 10 2 169 *
te villzgs Lal Shah (9)- - . ) 1a7
11.Road from Pul Jafiarabed to willags 2 3 30 10 a3 2 S0 L] 2 19
Jeffarabed Buladi, s - . -
12.Reed ‘rom Tangaani to 36 Hua o 5 50 13 50 30 (4.4 10 [ ] 229 ®
i T , N
137Kandhkot Mulguzar pacca Rosd 3 priv] 12 30 x oS '3 z hhr B

Chesl-af Tatiepur vie villlgt
Rahim Bux Khoeco. (86}
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TABLE III-S

Name of Distrist Csuncil Roud?®. - j  Buses {Trucks i Tractorsl Cars {motor L. . es{Bullock Dohkey " Tatal-
' : - £ B Cyoles Carte.§ Carte} :. .. §;° .
1 3 3 3 g 7 vy -y
14":-;; from Shmne ta Ml anqu. & Ea & 1o 4 100;° e T & T8 Nesd
15%foad Prom Sarhl Dutts te c-zur? 2 t  m g . s gl o4l 18 - Y226 ®
Nassan, (51} R . N _ RN e S
§.Thul Jeds paces Raad to um 4 4 3 12 s "m wa . 2 10 T sz ®
PUT vis Zangipux: (55)=.. G . el - s e . L i z
7 l‘!aa;.f*ul fbed to Rubara.kpur" L2 3 5] 5 = &0 100 2 A T2e -
E ot ; ' : : . : w .
18 Raad fros Masharabad ta mz-g‘. - | a3 10 i L] sa s 10 Txg
; Mir Massx Qi2s0 Railway $tat o
(63)= . : e
19.%c2d from Garhi Hasssn ta vch 4 .5 = 12 0 . foe . 10 _ 2 ] )
Allshabsd? (60)- . *
23JRoad from Abed ts Rasaanpur Vig 2 3 3 10 4g 59 50 5 - im =
Korsja, (25)- :
21.Rsad froa Bacani ta Candhar (123) 2 5 50 1 33 40 so 2 15 204
2z Kandhkut Kazhxors Pacca Ml.l tn. 2 3 x 8 4g 20 4a 5 10 169
Pat Femder. (129)- . . .
E 4 3 b 19 3q . 40 50 S 15 207

23.8ned fros Villags hchi ta Eldani.
( 139)-
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ANNEXURE 4

BACKGROUND INFORMATION TABLES FOR

LIFE CYCLE COST ANALYSIS



Tyse of Road:

Existing Paved

Background Tables for Life-Cyc.e Cost Analysis &%

Strategissz 1) Maintain; 2) 3-1r. Rehady 3) S-Yr. Rehad; &) 8-Tr, Rehad; 3) Lagrade

*Pysccuat Rates
Filezaser Paved

.12

Pesrodic saint. cost in year O is capital cost.
1

ferr:
v
1.0
2.900
3.00
.09
3.0
[N
LR
1.00
.00
10.%0
11.00
12.%9
13.0
1.0
13.¢2
15.00
17.0
18.00
17.00
0.0

Totalss

Jisc. Factor

!
JAT2ISTINT
J197193873
.711760248
.633318078
347426954
508631128
432349215
.403883228
- M0s1002S
21973237
287478104
256873013
229174190
L224519813
182538241
.163121882
2145844341
43005370
118104777
- 103344745

Routifser

7.10
7.10
1.)0
7710
1.10
7.10
L0
7.10
1.10
10
1.10
7.10
1.10
1.10
~T1.10
7.18
7.10
1.10
7.10
1.10

Strategy 1

Pericdic
$20.00

37.80

37.80

37.80

Total
620.90
6.34
5.88
5.05
.31
35.83
- 3.460
3.21
2.871
23.40
.29
2.04
15,58
1.43

- 1,43
11,88
1.16
1.03
.44
.B2
Je

759.5%

.17

RoutiEaer

Strategy 2
Pericdic
500,06
179:00
179.00
179.00
179.00

179.00

179.00

-98-

Tatal

=M.

RoytiEaer

Strategy 3

Perlodic
500.0Q

252,00 148.47

W2.00

242.00

730.89

.19

Yotal Routifaer “Periodic

Strategy ¢

300.00
.00
.00
00

300.00

370.00 144

370.0¢/ $0.34
00
00
N

)
709. 19

33.80

Strategy 3

Total Routifwer

1.10
1.10

T.10 -

1.10
1.10
1.10
1.10
1.10
1.10
1.10

Periodle |

300.00

171,90

1 .

1.10
1.40
1.10
.10
.10
1.10

Tatal
TE.D
00
<00
121.4
4.51
4,03
3.60
3.21

nu

2.36
.21
2.04
18.56
.43
T 143
1.30
10.3¢7
1.03
.92
1.3¢
J4

n.n

- .18



Life Cycle Costiag-

Type of Ra14: Existiag Paved

Stratejies: 1) maistain; 2) 3-Yr. Rehad; 3) 5-Yr. Renab; 4) 8-Yr. Rehad; S} tpgrade

Ziscouat flate: «13

ilenaser Paved

Perrodic aatnt. cast in year O is capilal cost.

Year: - Tactor Routtfser Pericdic
0 t $20.00
1.00 849545217 7.10

2.00 JTS6143887 1.10

3.00 637315232 1.10

1.00 ST1755248 .10 .
5.00 47175735 1.10 57.80
4.0¢ .4323275% 7.10

.06 .375937040 7.10

0.00 325901774 1.10

.00 280282412 1.10 37.80
10.00 207184206 7.10

11.00 -214943223 7.10

12.00 185907150 1.10 57.80
15.09 +152827987 7.10

1.0 141328553 e

15.60 122594485 7.10 57.80
14.00 .104884770 7.10

17.09 092925887 1.10

19.00 08080511 2.10 37.80
1v.00 070255321 7.12 :
20.00 081100279 1.10

Totals:

Strategy 1

Total
620,00
b.17
5.37
4.47
4.08
3.7
3.0

. .87
2.32
18.43
1.7%
1.33
12.13
1.15
1.00
7.98
78
N1
1)
.30
A3

2.19

34.87

Strateqy 2

Periodic

300.00

17%.00

179.00

173.00

179.00

179.00

177,00

Tatal
300,00
00

. 00
1.7
90

c .00
17.39
.00
.C0
50.88
00
.00
33.48
.00
.00
2.00
.00
.00
14,45
.00
.00

B15.88

38.85

_99_

Periodic

Strategy 3

300.00 300.00
00

252.00 130.25

8200 BA.76

252,00 32.29
' .00

.00

.00

.00

00

121.22

34.83

Strategy 4

Total Routifser Periodic:

500.00

370.00

370.00

Total
500.00
.00
.00
.00
.00
<09
0
.00
120,95

© . TStrategy S

Rout AEser

T.10
1.10
1.10
7.10
1.0

7.10-

1.10
.10
1.10
1.10
1.10

7.10

- 110
1.10
1.10
1.10
I.10

Periodic

300.00

1711.0

31.50

Tatal
300.00
<00

117.70
4.06
333
kN7 4
2.57
.72
2,02
1.76
1.33 -
1213

1.80
.87
6.94
b6
57
4.5
43

483.85

~J2.56



Life Cycle Costing '
Trse of Road: Existiag Paved

Strategivs: 1) Baistain; 2) 3-1r, Aehad; 3 5T, Rehad; &) l-Yr.
Discouat Rate: .12

Filessnw: “Paved

Prrioticmaint, cost in yrar 0 is u;ltll tﬂlt-.

. . - Strategy |
Years Bisc. Factor Routliser Perjodic
0 ] | - - £20.00
1.0 <B92837143 1.10
2.00 . J97193878 110 .
3.0 711780248 1.10
4.00 433318078 1.10
S.00 - SATAWESE 1.10 57.80
00 - 508431121 7.10
1.00 452349218 1.10
8.00 . 403883728 1.10
7.00 «340610025 1.10 7.8
10.00 B vil ra¥ly) 7.10

Tetalg:

thah; 31 Upgrade

Total
620.00
[ i}
3.88
3.05

.5
.83 :

J.80
L2

23.40
.29

T13.7%

4.89

RoutdEser

Strategy 2 -

Perindic

300.00

179.00 .

.1‘.

17Y.00

179.00

Total
500.00
<00
.00
127.41
.00
00
90.69
.00
00
64,35
.00

78264

71.1%

-100-

RoutiEser

Strategy 3

Periodic
300.00

Total
500.00
00
<00
«00

Strategy 4

%Dulifllf feriodic
© 500.00

00 -

148,47
«00

133.02

bb.64

370.00

Total
300.00
-]
00
.00
00
00
. 00
00
149,44
00
00

Hi.4

3.4

Strategy 5

RLoutifser  Pericdic

7.1
7.19
7.1
210
7.1
7.10
T.10

300.00

171.00 :

Tatal

- 500.00

00

127414

4.51
4.03
3.40
L2
2%.21
2.3%
2.2?

§13.82

.26



Ryral roads life cycle costiag

Tatal
345.00
4.60
9.89
5.489
100,40
5.40
9.8
§.89
100,40
4,80
9.80
5.80
100.50
6,60
9.60
&80
100.40
6.0
9.80
5.80
100.482

Strategy 2
RoutiEaer Periodic
J45.0)

118.00

118.00

118,00

119.00

118.00

118.60

Type a3t Road: Shingle 22 ft. .
Strategies: 1) Maintawa; 23 3-tr. Rerap; 31 S-er, Rahab; 4 8-Yr. Rehab; S) Upgrade
d1szeuat Rates 0 fiszal aanlyas !
“ilenase: Shingl2y
Periadic aarat. cost 1a year 9 is capital cost.
Strategy 1
Year: Oisc. Factor Routifaer  Periddic
3 1 J45.00
3 1 5.40
2 1 (W1 1.20
3 1 3,40
] ! 8.4 900
3 t 5.89
[ 1 5.30 20
1 1 580
[] 1 .40 74.00
9 1 8.40
10 1 .40 3.20
t1 1 §.80
12 1 5.40 94,00
13 1 b.80
1 1 5,80 3.20
15 ! a.50
|l5 1 4,60 94,00
l 1 1 8.40
|18 ! 8.40 3.20
1y 1 5.60
20 1} 8.89 00
fotals:

nnual Average

\verage annual cost excluding tnitial ravastaert:

963.09

45.84

3.9

Total
345.00
.00
.00
118.459)
.00
Riy]
113.00
00
.00
118,00
00
.00
112.¢0
W00
.00
118.%0
)
.0
118.99
.00
.09

1053.00
S0.14

15.49

-101-

Stratagy 3.

FouttEser F!flﬁdlé
345.00

152.00

192,60

152,00

Total RoutiEser

345.99
00
K
00
.00

192,00
0
00
09
.00

192,00
00
N
)
.00

192.60
00
.90
.00
.00
W

921,09

43.84

29.39

Strategy ¢

Periodic
345.00

291,00

291.00

Total RouttEger

3.0
.00
.00
.90
K]
.00
.00
00

291.90
.00
.00
.09
.00
.00
00
9

291.00
.00
S
B
.90

927.09

LI

29.10

4.40
.80

8.8

8.80
8.40
5.50
8,80
§.50
8.8
8.80

.49
8,80
5.80
b.80
5.80
8.460
b.89

Strategy S
P;riodi:
265100
118.00
3.20

94.00

3.9

.Tatal
265,00
.00
.00
113.90
S.00
9.50
t.80
190.460
5.40
9.80
4.49
100.40
6.50
9.82
6.59
104.59
6.89
9.20
5.50
190.50
6.40

384,99
.10

30.95



Rural roads Life cycle costing

Tyse of Rcad: Smngzle 20 {0,

Strategies: 1) Maiatain; 2) 3-vr. Rehad; 33 5-Yr, Rehad; 4) B-Yr. Rehad; S} Upgrada
hiscount Rate: .12

Filenase: Shingl29

Pericdic maiat. cost in year 0 is capital cost.

Strategy !

Year: Risc. Factar Roathfaer  Pericdic Total
[] 1 35,00 345.00
1 .892857143 8.40 3.89
2 797192878 6.60 3.20 1.81
3 SJ1178C248 6.80 4.70
] .435318079 b.40 94.00 63.93
3 547426225 5,40 3.73
[} «306831121 6.8 3.20 4.9
7 432349215 “b.40 .9
] 403893228 5.40 94.00 40,43
9 2380819023 b.60 2.38
10 321913237 6.40 3.20 3.18
i <287475104 4.80 1.90
12 2255475093 s.40 24,00 25.82
13 L2291741%0 4.60 1.3t
1 2204819813 440 3.20 2.08
13 ~18287£281 .60 1.21
16 163121882 6.80 24.00 18.41
n 43544341 5.80 .95
11 130039599 b.80 3.20 1.27
19 118108777 430 .1
2 «103884743 b.40 §H.00 10.43

Totals: 547,48

Aaaual Average 256.07

Average anaual cost axcluding initial investaeats 10.12

Strategy 2

Periodic
J45.00

118.¢0

118.00

118.00

118,00

118.00

118.00

Tatal
345,00
00

. W00
Bl.99
T
.00
39.18
«00
.00

v 82,55
B ]
LI ]
30,29
.00
.00
21.54
.00
.00
13.34
.00
.09

398.352
28.59

12,08

-102-

Strategy 3

Perindic
J45.00

192,00

192,00

192.00

Tetal
348,00
.00
.00
.00
00
109.95
.00
.00
.00
00
§1.22
.09
.00
.00
.00
35.08
.00
.00
<00
0
.00

350.8¢4

.Strategy 4

Routlfser Peringic
: 345.00

291,00

291.0v

Sunfny 3

Total Rowtifser Perrodic

J43.20
00
00
0
00
.00
00
.00

147.53
v
.00
.00
<00
00
.00
.00

7.4
.09
W00
.00
<00

310.00
20.29

3.5

b8
b.60
b.bv
680
6.8
5.40
8.50
8,49
b.b2
4.49
4.8
5.40
8.40
659
482
8.42
b.89

263.00

1:8.00
.20
LN M
3.20
§4.00
.20
.90
.2

4.8

Tatal
263,00
.00

B3.99
(8}
3.5
J. N

45.51
2.4
3.53
2.13

28.92
1.49
2.23
1.35

19,38
f.v2
1.43

.88

11,83

.48

L1 LW Y]
23.06

10.9%



Lifp cvcie cos2ing

Tepe 27 RIuas: Sacrire 20 ML
Strateqies: 1) Ramateing 2.
Z1sccait Rate: .13
Filenaae: ) EHIN. )

fe 10d1C aaint. cest 1n veas 0 1s casital cost.

Bisc. Facter

Year:
0 1
t 33955207
2 RAIIMIY
3 L6575:2232
¢ SIS
H N85
3 432327595
i LT75537000
[ 3288004
! 22852412
10 261164708
1 L214542223
12 122937150
13 928207
1L SIS
(B NN LIS
I RUTTILY
n Kobibetii]
18 RERD
17 07528832
20 261100279
Totals:

Annual Average

Routifaer

b.00
b.80
8.40
4,00
8.40
5,80
4.80
b.60
5.80
4.50
460
8,40
4,80
(W1
(W1
L0
.40
4,60
4.60
8.50

g, meraz; 1) S-1r. Rehad; 4) 8-7r. Rahac; S) Upgrade

Strategy 1 Strategy 2
Perindic Total RoutlEser Perigdic fotal
345.00 345,00 385,00 345.00
. N
3.20 1.4 00
£.3¢ 118.60 17,59
94.00 37.32 . .90
3.0 . .00
3.2 L2 118,00 31.01
2.48 .00
1IN 32.8¢ .00
1.88 118.00 33,94
3.20 2,42 ) .00
1.42 .00
94,00 | 18.80 118.00 22,08
1.07 .00
3.0 1.3 )
N i 131 K\ L1
n.o 10.7 L0
.41 N
.20 09 118.00 %.54
A8 00
94.00 _6.15 .00
509.45 : 553. 4
24,38 2.4

-103-

RoutiEeer

Strategy 3

Feriozic
335,49

192.00

192,00

e

Total Roulifaer

345.09
.00
.00
.00
00

nu
.00
.00
200
.00
4
.00
.00
.00
D00

2540
0
.00
.00
00
.00

1.5

24.36

Strategy &

Periadic

Total

Strategy $

RoutiEeer  Periogic

345.00 34%600

291,00

2%1.00

.00
i
00
»00
00
.00
93.143
0
o
00
.00
.00
00
00
MR
00
00
00
.00

580
.80
.80
b, 80
(WY
4,40
4.60
§.40
.80
4,80
880
.80
560
4.80
£.80°
5.80
5.80

471.23
22.44

243.00

118.00
J.20

14.09

Tota!
285,00
.00
<00
71.5%
3.1
4,97
2.8%
37.82
2.16
.71
1.4
21.82
1,23
1.9¢
.9
12.38
1
.91
.33
1.07
.40

445.33

.23



Lite cecle costing '

Type af Road:

‘3tratagras: 1) Paistara; 2) 3-er. Rehads 3) 3-ir. lihxh: 41 3-Yr. Asrhaa; 3) Upyrale

I Discount Rate:
Fileaane:

Shingle 20 ft.

.12
SHINEL22

Pericdic sa1at. cost 1a vear O is capital cost.

l;ux
[}

[E I S

.0 Ey ~ o~

fatals:

Anaual dAverage

Disc. Factor

1
LA92557148
797133318
T11780248
.433518078
287424333

-« Ned 21

«432347213
. 403883228
- 240413925
21973237

Poutifaer

8,40
b.40
b.80

6.60 -

8.80
6.50
6.80
8.40
6.80
§.80

Strategy 1

Pericdic
345.00

3.2

3.20
1!100

3.2

-
6.0

Strategy 2

Tatal Bouttfmer Periodic

345.00
.89
1.81
470

83.93
3.3
1.1
2.9¢

40.63
.38
316

185.20

.1

345.00

118.00

118.00

118.00

Total
“345.00
.00

331,32

3.3

Strateqr 3

Routifaer Feriddic
J45.00

192.00

192.00

-10L-

Tatal Routifaer
T45.00
.00
.00
.00
.00
108.93
.00
.00
.00
.00
61.82

315.7%

45,89

Strategy 4

Periadic
345,90

29100

Total
343.00
00
«H
.00
.00
.00
<00
.00
117.53
.00
.00

442,53

42.03

PostiEser

8,480
8.40
8.5%0
[ 1]
4.8
480
[ WY

Strategy §
Periogic
A45.00
113,00
1.2

94.00

3.20

Total
3.0
.00

‘83.99
419
3.36
1.3

43.51
2,87
1.33
13

415.92

y7.a1



1)
G:icsunt Pate:
Filanaae:

I

Yatob

Pericdic saiat. cast im ye2r ¢ is capilal caost.

-

L R I Y R ™
-
-4
.

-~

12
1
12
1
{]
13
1
17
13
17
0

Tatals:

Aaual Average

hsc. Facter

1
.892837143
JJ97192302
JHEN 3
.4638515973
.5574233%8
<Seedidt
LA32349218
.01283229
» $8ualy02s
JA21913292
e RN D1)
« 53075073
229170199
234802813
L122328381
L153321862
B LI EM Y
123351
Jsarm
L193588745

RautiEser

110
AR
1.%0
1.20
5.9
1.20
5.20
1.20
3.9
3.0
)
1.20
3.20
AR5
3.29
520
1.20
5.2

.20
.20

Strategy 1

Periodic ot sl

2£0.490 2b9.90
2.9

.35

& {.48
.33

1.82

L. Ly
1.45

\ 127
12.50 18.48
t.03

.9

3.20 .84
18

.45

3.10 1.13
.32

A7

12.50 5.2
37

33

0192

14.18

®-vr. Renae) 1) Jegrase

Strateqy 2
Fertedic
249.90
39.00
59.90
39.90
39.00

39.00

39.00

_105_

Total
250.00
.29
L)
1.7
.0
.00

19.75.

.00
0
14,04
.90
.00
.ot
-0
)]
1.13
90
00
5.0
00
.00

ML

16.37

Strateqy

Ferizdic
233,90

[T

4.3

104.20

Total
260,10
.00
D)
0
0
59.01
.00
.00
.00
W00
33.47
0
00
99
.00
17.00
.40
0
.20
)
Rl

37t.50

17.59

Stratzgy &

Pericdic
250,00

ubtsEser

193.90

135.00

fetat
28).00
.00
-
.00
N
0
N
.00
78.7%
0
.00
00
.00
.00
N0
.00
31.91
.00
00

00

00
370.57

L 17.45

strataqy S

1.00  Pertcdic Teotal
D)
00
A0
.00
.00
.00
.00
.00
.00
.00
.00
00
.00
.00
00
«09
.00
.00
.C0
.C0
.90

00

.00



wire (ozoe Coisting
tese af Rza2:

| ]

steatzgzess 1) mairtan; 5

ctsgount Rate:

Filenase: Ratenab

~t o

feriodic ssint. cost 1a gear 0 s Coprtal

~ 0_

-

o -
=4
.

- e @D P AR e

-

as

s
15
Y
1
18
17
20

Tatals:

fmayil Average

~1r. Penad;
0 byacai

Msc, Facter

e Mm m ke GE e e Gn e G em e S G B b e e e e

Roustiieer

3.20
3.2
3.20
3J.20
J.20
3.20

.20
3.20
3.20
3.20
3.2
3.20
3.20
3.20

Strateqy t

Periodic Total

250.00 282,00
3.20

3.0

310 8,30
3.20

J.20

3.10 4.30
.20

3.20

2.5 435.70
3.20

3.

3.20 8.0
3.20

3.0

3.t0 L7
3.20

3.

2.5 5.0
3.20

3.0

421.50

20.07

I3 3-¥z, Eemad; 4) B-vr. Renad; 5! upzrate

Strategr 2

RouttEaer  Pericéic

280,00

35.¢00

39.00

31.00

3%.00

31.00

35.00°
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Total
260,00
.00
.00
39.00
.00
.00
39.00
.00
.00
39.00
.00
.00
39.00
.00
.00
"19.00
.0
G0
39.00
.00
<09

494,00

.52

RoutkEser

Strategy 3

Periotic
260,00

104.00

104.00

Jotal
750,00
00
.00
.00
.00
104.00
.00
.00
.00
.00
104,00
.00
.00
.00
.00
104,09
.00
.00
.00
.00
.00

372.00

21.24

Strategy 4

Routlbser Pericdic
0.0

< 195.00

195.00

Tetal
280,09
.00
N
.00
.00
00
.00
.00
195.00
00
.00
00
.00
.C0
.00
.00
173.00
.00
.00
.00
.0

430,00

39.95

Strategy §

1.09  Periodic Total
00



Lite Cvcle Costing

Trpe of Reas: Fatcaa 6 )
Stratejies: 1) Luataun; 2r 3-tr. Renab; 3) S-fr. Renad; 4) 8-tr. Renad; S} Upgrade
Biscount fRate: .13
Filenase: ratenmak
Periodic aaint. cost 11 yeuar O 15 capital cost.

Strategy 1 Strategy 2 Strategy 3 Strateyy 4 Strategy 5
Year: Disc. Facter RoutlEser Pericdic Total Routifser Periadic Total RoutiEser Feriadic Total RoutlEser Periagic Tctal 1.00  Pericdic Total
9 1 250,09 240,90 280,00 280,09 250,09 260.00 260,00 280,00 ’ .00
1 .Ba¥SeS17 3.20 .78 .00 L0 .00 .00
2 156142857 3.2 2.4 . .00 .00 .09 .00
3 -8325825232 3.20 10 414 T30 25,64 .60 .00 .09
4 .371753240 .20 1.8} i .00 .00 .09 .00
3 497178235 3.9 1.59 .00 104,00 51.21 .00 .00
[ 43232759 3.20 3.10 .n 39.%0 16,84 .00 Mo 00
? « 373937040 3.20 1.20 0 .00 .00 .06
9 . 325701724 3.20 1.0% .00 00 1§5.900 63.78 .09
$ 294252412 3.20 2.5 12.99 39.60 11,99 .00 .00 .09
10 24713479 3.2 19 00 104,00 25.11 .00 o
11 214743221 3.0 .49 09 00 .00 .00
12 . 135307150 .29 3.20 1.20 ° 39,00 1.9 U0 .00 .00
13 .162527352 3.20 .52 .00 .00 .00 <00
" . 14132858 3.2 43 ) .00 0 .00
15 122834425 3.20 J.10 7 39.00 .79 . 104.00 12.78 00 00
18 -lueded?70 3.2 (] 0 : .00 £95.00, Ze.34 .00
17 . 092525627 1.20 .30 00 00 .00 .00
12 .GB23¢S119 .2 2.5 3.89 39.90 3.15 .00 R 00 . ¢0
1? 070265321 3.20 2 .00 .00 . .00 .09
29 B AT 2 3.20 .20 0 .00 00 «90
Totats: 2%2.90 328.82 150.19 344,58 .00
Anual Average 14.28 15.58 15.48 15.41 .89
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Life Cocle Costing

Tyse of Road: Kateha 3
Strategies: 1) Maiataic; 21 3-Yr. Rehad; 31 5-ve, Rehad; 4) B-Yr.
Brszount Rate: . .12
Filenase: * Katehab
Persodic saist. cost ia year 0 is copital cest.
Strategy 1

Year: Bisc. Factor foutlfeer Perindic
[} 1 240,00
1 852857143 3.20

1 JJ97133578 3.2

3 JJL17BuZ43 3.20 3.10
4 .433513078 3.20

s 34742085, 3.20

[ .206631321 3.20 3.10
7 432343245 3.20

[ ] 43885228 3.20

] 345010023 1.20 2.5
1" S9123 3.20

Totals:

Acaual Average

Rehad; 5} Upgrade

Tatal
28v.00
2.8%
2,55
4.48
2.03
1.82
3.19
1.43
1.2
16.48
1.03

4,18

21.02

RoutiEser

Strategy 2

Periodic
260.00

.

39.00

37.00

39.00

Total
260.20
.00
.00
7.1%
00
.00
19.7%
.00
00
14,08
.00

J21.58

29.23
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RoutiEeer

Strategy 3

Perindic
280.00

104.00

104.00

Total
200,00
.00
.00
.00
.00
59.01
40
bo
.00
00
33.49

RouttEser

Strategy 4

Pecjodic
260.00

193.00

- Total

250,40
00
+00
.00
0
.00
<00

18.74

0
00

38.7%

30.80

Strategy S

1.00 Pertodic Tatal
00
.00
<00
00
00
.00
-
+00
Ko
-00
«00

.00

<00



Type ¢é k23 Eristing Fave?

[i1ee Lyzte Costing  Altermataive ketatilitation Strategies

Sieatestess 1) RPaietarng 21 3-¥r, heha; 3) Setr. kebat; 4) g- Ir. Betat: 5) Lelayed 5 .,

Ciscou-t Rate: 0 Fiszal analyss
Filecane: Fave?
Fecruic saint. cost in year 0 is capital cost,

Yeir: Pisc. Factor KoutiEeer
¢ 1
1.00 1 .10
.00 1 1.1¢
J.00 1 1.0
4.06 1 .10
5.00 1 2.30
e.09 1 1.10
1.00 1 .10
E.C0 1 7.1
§.00 1 7.10
1000 1 .10
B IN) 1 110
12,06 ] 1.10
13.00 1 1.10
1H.¢ ] 7.10
15.5+ 1 7.10
16.60 1 1.10
12.¢5 7.10
18.00 7.10
15.0¢ 7.10
20.00 1.10
Totals:

kecuil averages:

Asnuzl sverages (exclucing initial constructiond:

Slrategy 1

Feriodiz
129.00

37.80

37.80
57.8¢
31.89

51,80

Total
129.0¢
.10
.10
1.10
1.10
68,90
1.10
1.10
- 10
84.90
7.10
1.1¢
68,90
1.10
110
84.90
7.10
1.10
64.9¢
1.1¢
.00

602.90

26.71

21.20

Strategy 2

Routlfaer  Ferigdic

17¢.00,

177.60
17¢.00
179.00
179.60
179.¢0

179,00

Total
179.00
W05
.00
179.00
.00
00
129.00
.00
.00
17%3.00
.00

v W00
175.00
- 00
.00
175,00
W04
00
179.00
0
00

1253.00

39.47

33.70

Strategy 3

Foutlfaer  Feriodic

2L2.00

280,00

260.00

Total
.00
.00

262,00
.00
.00
.00
.00

260,00
.00
.00
<00
.00

260.00
.00
.00
.00
.00

250,00
.00
00
.00

1042.00

49,42

52.10

Routlfaer

trategy &

Feriodic

370.00

370.00

310.00

Total
.00
.00
W
.00

370.00
Nug
N
.00
.00
.00
.00
.06

370.00
.00
.00
.00
.00
.00
.00

376. 00
00

1110.00

52.86

35.5¢

Eoctifaer

L1e
.10
11
ra¢
n1e
.1e
L
1.10
1.10
1.10
Lw
L1
.10
.10
1.1¢
716
10
i

Stratesy 5

Fericfic

252.00

57.89

57.e0

$7.80

57.80

Total
N
00

282,00
.10
.10
.10
.10

64,90

1.10
1.10
7.10
64.90
1.10
1.10
.90
1.10
7.10
44,50
7.10
7.10
1.10

821.00
2.5

31,05



Life Cycle Costicng
Troe of Poad:

Altersative 2edadilitation Strategies

Ex1stiey Paved

Strategies: 11 Maintaic; 20 3-¥. Sems; Y S-fr. Remao; 4) B-Yr. Rehat; S Jelayed 5-vr,

Riscouat Aate:
Filecise: Paved

.12

Perizdic maiot. cost in year 0 is capital ccst,

1e.00
11.60
12.60
1I.3
US|
15.00
15.00
17.¢

18.00
19.60
20.5%0

Totals:

Annual averazes:

Bisc. Facter

{
-B92857143
.191:53873
2711750242
.83551%073
5874060855
308831121
452349215
40383229
< 360414025
321773237
J267475104
L 256875093
ediviitl]
204819313
L 192896241
2163121402
L145644241
. 130039532
114108777
103688755

Routlfaer

1.10
.10
1.10
.10
.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.19
.

Anaual averages’ fexcluding initial construction):

Strategy 1

,Pericdic
179.00

37.89

51.80

37.80

57.80

37.80

Tetal
179.v0
8.3
5.6%
5.0%
4.51
35.83
3.89
321
2,87
23.40
2.29
2,04
16.85
1.83
1.45
11.85
118
1.03
B.4¢
.82
.00

317.85

15.14

. Strategy 2
RoutlEser  Periadic

179.00

179.00

N

173,00

179.00
179,00
179.09

179.00

Tatal
179.00

Strategy 3

RoutkEser  Periodic

.00 -

.00
127.41
.60
.00
99.49
.00
.00
81.55
.0
.00
15.94
.00
.00
3210
.
.00
23.28
.00
.00

383.57
26.84

19.23

262.00

250,00

250.00

)
289,40

Tatat
.00
.00

208.85

200

.00
.00
.00
ll7.bl'
.00
.00
.00
.00
8.4
.00
.00
.00
.00
37.87
Nib)
.00
.00

431.08
20.53

21.5%

Strategy &

RoutiEaer Periadic

370.00

370.90

370.¢0

Total RoutlEaer

00

1.10
1.10
1.10
1.10
.10
.10
1.10
1.10
7.10
1.19
1.19
1.10
1.10
1.19
1.12
1.10
1.10
1.19

Strategy §

Pericdic

262,00

57.80

57.60

37.80

37.80

Tata}
.00
.00

258.95
© 5,05
4,51
4,03
3.40
29.3%
2,87
2.56
2,39
19,86
1.82
1.63
13.23
1.30
1.1%
9.43
.92
.B2
T4

J12.91
14.90

15.63



Life Cycle Costing Alternative Reconstruction Strategies

Tepe of koad: €x15ting Paved )
Stratejies: 1) Maiadain; 2 3-Yr. Renad; 3) 3-Yr. Rehab; 41 2-Yr, Rehab; 3) Delayed 5-Yr,
Brecount Rate: 0 Fiscal analysis ’

Filenase: Pived
Peri1cgic sazat, cost in year O is capital cost.

Strategr ! Strategy 2 Strategy 3 Strategy 4 Strategy §

Year: pisc. Facter Routifser Periodic Total Reutifser Periodic Total RoutlEaer Periodic Total Rcutifaer Perjodic Total SRaytiEaer Periodic Tctal
° 1 820.00 820.00 420,00 $20.00 520.00  429.00 420.00 829,00 179.00 179.30
[.08 1 1.10 1.10 .00 .00 .00 . .00
.98 1 1.10 1.10 .00 .00 N .00
3,40 1 .10 .19 179.00 179.00 .00 ' 00 £20.00 $20.09
[T} 1 7.10 1.10 .00 .00 K] 1.10 7.10
5.00 1 7.10 37.80 84,90 .00 262.00 252,00 .00 .10 7.10
.00 1 1.10 1.10 179.00., 179.00 .00 .00 1.10 1.10
1.00 1 .10 1.10 .00 .00 .00 7.19 1.10
8.9 i 1.10 1.10 V00 .00 370.00 370.00 .10 - 31.80 54.90
9.c0 1 7.10 37.80 54,90 {79.00 179.00 .00 .00 1.10 1.10
10.¢0 1 1.10 1.10 -.00 262,00 262.00 .00 7.10 1.10
11.8) i 7.10 1.10 .00 .00 .00 7.10 7.10
12.¢9 1 1.10 37.80 84.90 179.00 179.00 { .02 .00 .10 57.80 54.90
13.69 1 1.10 1.10 .09 .00 .30 7.10 ) 1.10
16,00 1 1.10 1.10 .00 o W00 .00 7.10 7.10
15.¢0 ! 1.10 37.80 64.90 179.00 179.¢00 242,09 252,00 00 7.10 37.80 64.90
16.09 1 1.10 7.10 .00 .00 370.00 . 370.00 1.10 : 1.10
17.49 1 1.10 1.10 . .00 .00 .00 1.1 1.10
3.9 i 1.10 57.80 54,90 179.09 179.0v .00 00 1.10 37.80 84,90
19.00 1 10 1.10 00 .00 .00 1.10 1.10
20.20 | 1.10 00 .00 .00 0 .10 1.10

Tatals: 1043.90 1694.00 1404.00 1350.90 1150.90

. Ranual averages: 9.7 £0.87 656,95 84,76 54.90

|
'

! hanval averages (excluding imitial censtructionl: 21.20 53.790 39.30 hy X ] 48.60



Life Cycle Costing  Alteraative Seconstruction Strategies

Tyae aof Poads Ezisting Paved
Strategies: I} Maintain; 2} 3-Yr. Rehab; 31 S-Yr. Rehab; 4) B-tr. Rehsd; §) Delayed 5-Yr.
Tisceunt Pates A2

Filanaae: Paved
Perisdec maiat. cost is year 0 is capital cost.

Strategy 1 Stratzgy 2 Strategy 3 Strategy 4 Strategy 5
fear: Disc. Factor Routifser Periodic Total Routkiser Periodic Total RautiEser Pericdic Tatal Routifser Periadic Total RoutlEser Periodic Total
0 i 820,00 620,00 420,00 §20.00 420,00 £20.00 §20.00 §20.90 179.00 179.00
1.0 .892557143 1.10 8.3 L0 .00 00 .00
2.00 197193373 .10 . 5.86 .00 .00 .00 .00
J.00 711780248 7.19 5.03 179.09 121.41 .00 .00 $20.00 441.30
4.00 .433353978 1.10 4.31 00 .90 .00 7.10 4.31
5.0 <S8742385 7.10 57.80 35.83 .00 262,00 148,47 .00 1.10 4.03
8.09 305821121 7.10 1.89 179.00 90.09 .00 .00 7.12 3.80
7.63 432347219 7.10 3.2 .00 .00 00 1.19 3.21
g.c0 .403883228 7.10 2.87 ,00 .00 370.00 RUAD 1.10 5.57.80 28.21
7.90 < T80640925 1.10 37.80 23.40 179.00 61.53 ] .00 .00 1.19 2.58
10.00 JJnmm 1.10 .29 .. 00 262300 £4.3% .00 1.10 .29
11,69 287478108 .19 2.04 .00 .00 .00 1.10 2.04
12.00 236875093 1.190 57.50 16,65 179.00 45.94 W00 .00 7.10 371.80 16,88
13.00 229174199 1.1% 1.8 .09 .00 00 1.10 1.63
14,00 .M519213 1.10 1.45 .00 .00 .00 1.10 1.45
15.09 FEYENY 1.10 37.80 11.8% 173.00 3210 262.80 41.87 .50 7.10 57.80 11,88
*83121882 1.12 1.15 .00 .00 370.09 §0.34 7.10 1.14
..45844341 1.10 1.03 . .00 .00 .0 7.10 1.03
130023590 1.10 57.80 2.4 119.00 23.28 .00 L0 2.19 57.80 B.44
L11s108177 1.10 .82 0 .00 .00 1.10 .82
20.%. 102258785 10 .00 .00 .00 .00 1.10 W4
Totals: 75885 1004.57 900.89 829.79 712.54
Panual averages: 3614 .3 42,90 .51 33.93
Annual averages texcluding iaitial coastructical: §.94 . 19.23 14,04 10.49 26,68
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ANNEXURE-5

ASSESSED EQUIPMENT AND ORGANISATIONAL

REQUIREMENT

Note:- This sample study is only for anal
actual requirement, which will be
implementation stages.

ysis and does not highlight the
finalised during commencement and
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Tadle IV-§
EQUIPMENT NEEDS ARD PURCHASE REQUIREMENTS

Separate Fleets Single Fleet
Sukkur District Jacobabad District Shikarpur District ---------swssmes o STTEmSSoSoSIomES
— -- Total Total

Purchase Purchase Purchase Total Purchase Total Purchase

Needs On-Hind Req’ts Needs On-Hand Reg'ts Needs On-Hand Reg’ts Needs Reg’ts Needs Reg'ts
2.5-Ton Pick-Up Truck, Double Cab 9 1y 8 ] 0 ] 3 0 3 14 13 14 13
1.5-Ton Pick-Up Truck, Single Cab 1 0 1 1 0 1 1 0 1 3 3 1 l
Motor Grader, 120-130 hp 3 2 1 1 0 1 1 0 1 5 3 4 2
Pneusatic Roller, 10-to-14 Tons 2N 0 2 211) 0 2 2N 0 2 b & 2 2
1-Ton Vibrating Roller, Hand-Operated 1 0 1 1 0 1 1 ] 1 3 3 1 1
Backhoe/Loader, 1 CY 1 0 1 1 0 1 1 0 1 3 3 2 2
Front-End Wheeled Loader, 1.5 CY 0(2) 0 0 2 0 0 02) 0 0 02y o0 1{&) |
Low-Bed Tractor-Trailer, 25 Tons 0(3} 0 0 ) 0 0 03 0 0 M 0 0N 0
8-Ton dusp Truck 2 0 2 2 0 2 2 0 2 b ] 2 2
2,000-6al Water Tanker, Truck - 1 0 1 1 0 1 1 0 1 3 3 1 1
200-6al Water Tanker, Trailer 3 0 3 1 0 1 1 0 1 S 5 A A
Fara Tractor/Trolly, 40-80 hp 3 0 3 2 0 2 1 0 1 b 8 4 4
Jack Hasser, Engine-Driven | 0 4 2 0 2 2 0 2 8 8 5 5
Tasger-Cospactor, Engine-Oriven 4 0 4 2 0 2 2 0 2 8 8 3 3
Vid Plate Coapactor, Engine-Driven 1 0 1 | 0 | 1 0 1 3 3 ! 1
Asphalt Sprayer, 50-6al, Hand-Operated 1 0 1 1 0 1 1 0 1 3 3 1 )
1/3-CY Concrete Mixer, Engine-Driven 1 0 1 t 0 1 1 0 1 3 ! !
Hand Tools (Average per Crew) 12 0(3) 12 4 0(s) & 3 0ts) 3 21 21 18 18

Kotes: (1) In each district, one unit could handle the work; however, two units are required for the regravelling operation to keep other equipaent operating

efficiently. y

{2) Not sufficient need, although the stockpiling of materials has not been cuﬁsidered in the analysis and one unit could be effectively used for that

operation and others as well.
{3) Mot sufficieat need; renting would be sore economical {if dozers are not to be moved, a 15-ton rig would be sufficient),
{4) Sutkur District has a flat-bed truck which could be used in place of a pick-up.
{3) Sose of these tools undoubtedly exist, but no fiqures were available.
{6) Although not warranted for the activities listed, one unit should be considered in a three-district, single fleet.
(7} Even with the demands of the larger fleet, it would be sore economical to rent.

...‘]‘]5_



M6,

Hand-Operated., should be seriously concsidered so that training cen bealn
early on the maintenance of shoulders.

D. PERSONMEL ANALYSIS BY DISTRICT

Once a reasonable balance of equipment has been reached, the same
viork Activity spread is used to chechk personnel resource requirements.
This was done for all three districts. As is usually the case, a good
equipment balance will yield a good balance of personnel, at least for
the semi-skilled labor classification and higher; any temporary
shortage in unskilled labor needs can be filled with short-term day
labor.

The theoretical personnel requirements for each of the districts
are shown in Tables IV-10a, IV-10b and IV-1iGc. The actual requirements,
for all districts, are shown in Table 1Vv—-10d. These numbers were
derived using the same reasoning as that used for the equipment
requirements; i.e., in arriving at the required number of people for
each classification, scheduled -and unscheduled absences were talken into
account by, in this cacse, increasing the theoretical needs by 15% far
the classifications of skilled labor and higher, and by 25% for
semi-cskilled and unckilled labor.

E. ORGANIZATIONMAL REQUIREMENTS

Under the District Engineer, three separate major Divisions will
eventually be required in his Roads Department: Foad Construction, Road
Maintenance and Equipment HMaintenance. This advent was discussed with
district officials and all agreed to the necessity and showed a
willingness'io form themn. In no case did staffing appear to be a
problem; however, training was brought up in each of the three
districts as a very important need in each category.

The Road Maintenance Division will require several sub-Divisions to
cover the various facets of the worlk —-— such as Flanning, Frogramming .
Scheduling, FA Maintenance, Contract Maintenance, Materials, Budgeting,
Accounting, etc. Some of these could, and probably should, be combined,
at least until such time as the workload warrants or requires separate
offices.

The Equipment taintenance Diviswion will also have the need for
several Sub-Divisions. such as for Equipment Maintenance, Furchasing,
Stores and Spare Farts, Disbursement, Inventory, etc.

recommended
The single most important ab jective, hawever, is the/separation ot
road construction and roacd maintenance activities. Ewcept on paper, no

separate divisions currently exists the District Engineer has the
overall responsibility for all engineering activities within his
district. including road construction, road maintenance, buildings and
lands, water, seweraage, etc. A separate road maintenance division must
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Table IV-10a
SUKKUR DISTRICT THECRETICAL NUMBER OF FERSON-DAYS
REGUIKED BY NONTH

Kanth Jan FED HAR APR HAY JUN JuL AUG SEP 0cT NQV DEC
Work Days 19 23 23 24 2 23 18 18 2 25 25 20
Caode Classificaticn :

p-01 Engineer 0.37 0.30 0.28 0.33 0.33 0.32 0.4 0.39 0.32 0.20 0.20 0,35
P-02  #Sub-Engineer 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
p-03  #5.0.0. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
p-04 Foresan 2.87 2.68 2.63 2.81 3.3 3.4 2,81 2,73 3.10 2.93 2,83 2.53
P-03 Operater L3537 3.70 3.52 3.83 3.79 4.20 4.28 4.1 AL 3.40 3.48 410

P-06 Operator Assistant 2,55 2.43 2.36 2.42 2.38 3.04 3.00 3.06 2.41 2.36 2.40 2.90
=07 Driver, Heavy Veh 0.58 0.41 0.36 0.38 1,00 1.00 0.72 0.83 0.59 0.54 0.56 0.50
-08 Driver, Fara Tract 2.37 2.22 2.12 2.2% 2.42 2.40 2.11 .11 2,55 2.40 2.40 2.20
P-09 Driver, Light Veh 3.61 5.8 3.39 5.60 6.10 6.24 5.73 .64 5.08 5.49 J.61 3.40
P-10 Crew Leader T 3.22 .12 .7 3.7 S.64 5,83 5.41 3.05 3.00  5.08 5.80
P-11 Skilled Laborer 1,63 1.43 1.36 1.42 1.42 1,36 1.72 1.28 1.4 1.04 1,08 1.30
P-12 Sesi-Skill Laborer 3.53 5.18 5.12 6.21 7.688 8.12 5.28 5.08 1.41 6.88 6.48 3.00
P-13 Unskilled Laborer I7.74 16,65 15,36 16,56 18,04 19.00  I7.61  17.61 17,59 17.08  17.00  17.30

t Will share supervision and inspection load with Engineer,

Table 1vV-10b
JACCBABAD DISTRICT THECRETICAL NUNBER CF PERSON-DAYS
REQUIRED BY MONTH

Fonth Jan FEB HAd APR HAY JUN JuL AUG SEP. ocr NOV DEC

Nork Days 19 23 23 24 24 23 18 18 22 25 23 20
fode Classification

P-01 Engineer 0.05 0.09 0.04 0.08 0.04 0.12 0.11 0.17 0.05 0.08 0.04 0.15
P-02  #5ub-Engineer 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
P03 #5.0.0. 0.00 0.00 0.3¢ 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
F-04 Foreman 0.87 1.23 L1l 1.24 0.1 0.75 0.84 1.03 1.20 1.12 0.40 0.79
P-05 Operator f.11 2.43 2.24 2.33 0.83 0.84 i.11 .44 2.5 2.24 0.80 1.00
F-04 Operator Assistant 0.89 117 1.08 1.13 0.43 0.54 0.83 0.94 1.18 1.0 0.60 0.75
F-07 Driver, Heavy Veh 0.11 0.44 0.34 0.53 0.21 0.12 0.11 0.33 0.64 0.56 . 0.00
F-08 Driver, Farn Tract 0.42 1,39 1.28 1.33 0.33 0.32 0.44 0.67 1.43 1.28 . 0.40
F-09 Driver, Light Yeh 2.18 2.51 YN 2,43 1.94 2,08 2.5 2.42 2.43 2.40 . 2.14
F-10 Crew Leader 2.32 2.09 2.04

F-11 Skilled Laborer 0.74 0.74 0.8 0.71 0.63 0.72 0.83 0.94 0.68 0.72 0.85
P-12 Sesi-Skill Laborer 1.89 1.85 144 1.83 2.17 .75 . 1.89 2.00 1.53 1] 1.80

0.00
0.32
1.84
2.00 1.9 2.04 2.3 2.33 2.14 2,04 2.04 2.25
0.4
1.36
voP-13 Unstilled Laborer 6. 11 1.43 7.04 1.29 3.3 3.52 6,22 6.72 1.53 7.08 3.04 5.85

¢ Mill share supervision and inspection load wi's Eagineer.

E«T .\“.'_
ekt
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Table 1V-10c
SHIKARPUR DISTRICT THEORETICAL NUMBER OF PERSON-DAYS
REQUIRED BY MONTH

Konth Jan FEB NAR APR Hay JUN JuL AUS SEP. ocT NOV DEC
Work Days 19 23 25 24 24 285 18 18 22 25 25 20
Code Classification

pP-01 Engineer 0.11 0.09 0.04 0.08 0.04 0.04 0.06 0.04 0.14 0.08 0.12 0.03
P-02  +Sub-Engineer 0.90 0.00 0.00 0.00 0.00 0.00 0.00 0.00, 0.00 0.00 0.00 0.00
p-03  #5.0.0. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0,00 0.00 0.00
p-04 Foreman 0.84 0.59 0.58 0.49 0.67 0.32 0.48 0.68 0.61 0.58 0.64  "0.79
P-03 Operator 1.53 0.87 0.84 0.688 0.92 0.52 1.08 1.06 0.77 0.72 0.72 1.30

P-04 Operator Assistant 0.89 0.52 0.352 0.54 0.58 0.44 0.72 0.72 0.50 0.48 0.44 0.80
p-07 Driver, Heavy Veh 0.42 0.26 0.36 0.38 0.38 0.16 0.39 0.39 0.23 0.32 0.24 0.40
pP-08 Oriver, Fara Tract 0.95 0.57 0.48 0.30 0.50 0.24 0,67 0,87 0.45 0.40 0.44 0.95
p-09 Driver, Light Veh 1.68 1,37 1.38 1,52 1.46 1.28 1,51 1,31 1,52 1.38 1.52 1.59
#-10 Crew Leader 1.37 1.26 1.28 1.29 1,33 1.28 1.33 1.33 1.36 1.24 1.32 1,45
P-11 Skilled Laborer 0.32 0.30 0.28 0.38 0.33 0.32 0.17 0.17 0.41 0.28 0.44 0.3%
P-12 Seai-Skill Laborer .21 1.30 1.28 1.50 1.42 1.36 1.17 .17 1,36 1.52 1.64 1.2¢
F-13 Unskilled Laborer 9.26 .17 4,20 4,50 4,43 3.88 L72 .72 £.41 L1b 4.32 5.20

t Will share supervision and inspection load with Engineer.

Table v-iod
ACTUAL PERSONNEL REQUIREMENTS BY DISTRICT

Code Classification Sukkur  Jacobabad Shikarpur
P-01  sEngineer

P-02  #Sub-Engineer
P-03  #5,D.0.

P-04 Foresan ] 2 2
P-03 Operator b 3 3
P-06 Operator Assistant 3 2 1
P-07 Driver, Heavy vehicle ] 2 2
P-08 Driver, Fara Tractor 3 2 2
P-0% Driver, Light Vehicle b 3 3
P-10 Cren Leader 10 3 3
P-11 Svilled Laborer 2 2 2
P-12 Seai-Skilled Laborer 8 3 2
P-13 Unskilled Laborer 24 12 8

* Requiresents will depend on organization, see text,
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be established early in the project, and headed by a maintenance
engineer, responsible to the District Engineer.

Should divisional authority come into the picture, that would, of

course., influence the ultimate district organizations. Hopefully, this
decision will be made early in the proiect.

F. RESOURCE CUSTS

For the most part, all resource costs were taken from the previous
LEI1l report: however. when better. more recent information was
available, it was encorporated into this document.
1. Equipment
The hourly and daily equipment costs are shown in Table IV-11 (this
data was taken directly from the L&LI March report, and appears on the
following page).

Z. Personnel

The wages for the various labor classi1fications were calcul ated

bazed on information supplied by the Accounting Ofticer for Sukkur
Digtrict Council. They should not vary appracirably in the other two
districks, lhey are shown in Table 1Y-1%.

lable lV-12
MIZHTHL ¢ SALARIES 2 DALLY WAGE CHARGES I/ LaBUR CLASSIFICATION

Fermanent Statf Day Labor

Labaor Monthly Daily (1) Daily

Classification Salary Wages Wages
s.0b.0. L1400 103 N/A
Sub--Enaineer 1600 113 N/A
Mechisnic 1400 1032 N/A
Foareman (2) 1500 11lu N/A
Litieer at gr 12000 154 N/A
PHare S bage fsey alan LoTR LN &1 N/A
Lriver (Heavy lruck) 1200 87 N/A
Uriver (Farm lractor) 1200 87 N/A
Driver (Light Vehicle) Y00 &8 N/7A
Lrew Leader () 1000 . 7% M/A
Skilled Laborer (3) QOO &8 70
Semi-Skilled l.aborer (4) &350 91 a0
Unskilled Laborer 6L 47 40

(l» Includes all tringe benefits; (2) Newly created positiong
3 Carpenter, Mason, etc.: (4) Power tools. etc.



Source: NTRC (Planning Commisssion)/FRDEC/ USAID

Unit
2.5-Ton Pick-Up Truck, Double Cab
1,5-Ton Pick-Up Truck, Single Cab
Hotor Grader, 120-130 hp

Pneunatic-Tired Roller, 10-14 tons

Purchase
Prices
{Rs)

210000
160000
1206000

800000

I-Ton Vibrating Koller, Hand Operated 100000

Eackhoe/Loader, | CY

Front-En¢ Khealed Loader, 1.5 CY
Low-Bed Tractar-Trailer, 25 Tons
8-Ton Duap Truck

2,000-6al Water Tanker, Truck
200-6al Water Tanker, Trailer
Fara Tractar/Trolly, 60-80 hp

Jack Hasaer, Engine-Driven
Tasper-Caspactar, Engine-Driven
Yibrating Flate Cospactor, Engine-Dr

Asphalt Sprayer, 50-6al, Hand-Operat
1/3-CY Concrete Hizer, Engine-Driven
Hand Tools (per crex)

1000000

1200000
640000
600000

350000
35000
150000

20000
23000
40000

10000
60000
16000

120

Table IV-1]
EQUIPMENT COSTS

Estinated
Life
(Yr)

l

10

12
10
10

10
10
10

12
12
10

Total Costs
Including
Aaortization

322098
245408
2123780

1549840
176980
1749800

2123760
1132672
1061880

678055
57806
265470

30678
383435
61352

107368
92028
11834

Hourly
Fuel
Consuep,
{Lt)

M
M
21

17
8
22

22
15
15

o

Hourly Costs

(Rs)

POL Own L Op Total
25 48 12
23 38 61
174 219, 393

141 133 274
b6 18 84

182 193 363
182 219 402

124 1 241

124 110 234

141 58 199

0 ] b
b6 7 94
8 5 13
8 b 14
B 9 17
0 16 14
8 14 22
0 ] )

Daily
Costs
(Rs)

579
488
3146

2193
672
2919

3212
1929
1871

1593
47
%

102
1
139

127
175
49
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COST ANALYSES FOR ROADWORKS
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Unit cost fiqures were taken, for drainage works, from Fhe
Government of Sind‘s Schedule of Rates for Public Health Engineering
Works (Fublication #19), Standing Rates. Committee, 1980 (still in
effect); for road construction, from the Irrigation and Power
Gepar tments Schedule of Rates (Publication #132), Standing Ratgs
Cammittea, 1982 (also still in eftectrs. Other fiqures were given by the
Dietrict Enginecers and by local contractors interviewed in each of the
districts, Works t+tor which no'information was ovarlable had to be
cutimated. Mavimum government-allowed unit coste were reported to be
derived by adding 20% to the tigures of the Standing Rates CommiFtee.
Each contractor has a copy of these rates: his own final unit bid
amount, however, will depend on his own analysis of the work to be done
(and on how badly he wants the job). 1o be realistic, the Consultant
has used unit costs which are 10% lower than the maximums reportedly
allowed: this is still considered conservative for this analysis.

4 (Some inconsistencies were discovered in the process of
establishing reasonable unit costs. For example, The Irrigation & Power
hepartment. Government of Sind, in a July 1983 publication, set the rate
for cpreading and compacting a base courcse with crushed rock .
(1-1/2"-max) as Ry 280.1%5 per 100 cubic feet, while the at-quarry price
(near Sukkur Town) far the same matorial was guoted (and confirmed by
telephone) by the Sukhkur pistrict Engineer as Rs 275 per 100 cubic feeti
This study has used the latter figqure in the costing calculations.)

The hauling of some materials will be a substantial cost component,

‘particularly for the crushed rock. The established scale (Standing
Rates Committee) can be seen in Table III-3. For a Z0O-mile haul., a Rs
75/CY purchase price quoted for 2"-max crushed rocl: would be increased
to Rs 147 at the delivery site —- nearly double.

Table III-3
CONTRACTOR HAULING RATES FOR CRUSHED ROCK
(Sind Frovince)

Over Faved Roads Over Katcha.Roads
Standing
Comnmittee
Rates (1) (2)
uUnit (Rs/ 100 CF) (Rs/CY) (Rs/CY)
1st Mile 44.15 12.87 12.87
2nd Mile 8. 65 2.52 3.15
3rd Mile 6.15 1.79 2.24
4th Mile 5.95 1.74 2.17
Sth Mile 5.%5 1.56 1.95
bth Mile(3) 4,40 1.2 1.60

(1) Standing Committee Rates. converted to CY and increased
by 90% of 207 (see text)

(2) Standing Committce Rates as in (1) but further increased
by 25% to reflect higher costs of operating on katcha
roads

(3) And all subsequent miles

Source: Suktkur District Council

The haul-cost figures in the table assume the use of hand-loaded
farm tractor-trollevs (capacity 3.7 CY, running speed of 20mph on paved
roads and 3 mph on katcha roads). For comparative purposes, the
following analyvis has been made with a more mechanized approachs

Assumptions: o B-ton truck (capacity = S CY); running speed =
40 nph for paved roads, 10 mph for i[tatcha
roads: turn-around time, including loading =
5 minutes; Rs 250/hr including driver.

o 1-1/2-C¢ front-end loader, iocding time = 3 min
(loeder Lu be otherwise occupred in the ‘
quarry operation when not in the loading
process); Rs 418/hr including operator.



Loading: Loader —-—- (3/60) % 418 = Re 20.90

Truck ——— (5/460) x 230 = 20.83
Running: Truck —=——= (60/740) » (230/60) = 6.25

Total (loading + 1 mile, paved road): FRs 47.98
Including 10% profit:

Over all Roads: Loading + ist Mile = (47.98 % 1.1) /7 & = Rs 10.54/CY
Running over Paved Roads = (4.2% % 1.1) /7 % = Rs 1.38/CY-Mile
Funning over katcha Roade = 1.38 it 1.25 = Rs 1.72/CY¥-Mile

Mote: A loading charge, plus a flat unit rate/CY-mile for the
hauling would be more reasonable than the aofficial
sliding scale for the first six miles gquoted in
Table 1II-3.

In comparing the mechanized effort with the hand-loaded
Lractor-trolley approach, it would appear that the rates are nearly
2qual.  There is a profound difference, however, when looking at it from
the job site: 2.7 times as much material —-- (S5/3.7) u 2 (twice the
running speed) -- is reaching the site in the same amount of time or, to
Put it another way. it would take 2.7 tractor-trolleys to supply the
same amount of material as one B-ton truck, and this assumes,
unrealistically, that the trolley can be hand-loaded in the same three
minutes as the truck. It should also be noted that whereas the
Consultant’s hourly costs for equipment include both operating and full
ownership costs (including interest and depreciation), it is not known
if the government figures do.

(For hauls of more than ten miles, laryer trucks would operate at
lesser CY-mile rates.)

For other item=, haul costs do not have such a profound effect on
total costs. Maximum haul charges for liquid asphalt have also been
set: Rs 7.16 for the 1lst mile, Rs 2.73 for the 2nd and Rs 1.47 for the
Srd and ensuing miles. These figqures are for one metric ton (2,240
lbs). For the haul to Sukkur from Karachi (304 miles), for example,

this would translate into Rs 2.20 per gallon, or 11% of the total cost
in Sukkur.

Costing the various rehabilitation/up—grading works was done as
follows.

1. Bituminous_ Pre-Miy_Overlay

The atandlng KRate for applying a 1"-layer of pre-mix (3/4"-max) to
an existing pavement is Rs 72.95 per 100 square feet. This translates
into Rs 234 per cubic vard, in place.

2. Sthoulder Rehabllltatlon

This work entails, as envisaged by the Cansultant, the scarzfy1nq
of the existing shoulder, the spreading. watering and mixing-in of

—anoroximatoly 1 /4 Fithisc Loambk e e f—h _f 4 4 arsm
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aggregate, shaping and compacting it to be flush with the edge of
pavement. There is no Standing Rate for this work, and it was
calculated (assuming a ‘labor-—-intensive effort) as follows:

Equipment: 1, 2.5-Ton Fick-Up Truck, Double Cab
1, 1.5-Ton Fick-Up Truck, Single Cab (t/4-time)
1, 1-Ton Vibrating Roller, Hand-Operated
1, 200-Gallon Water Tanker, Trailer
Hand Tools

Fersonnel: 1, Foreman
1, Driver, Light Vehicle
1, Semi-Skilled Laborer
20, Unskilled Laborers

Materials: 25, CY Crushed Rock; 1—-1/2"-max
(ZO0-mile haul)

Production Rate: =25 CY/Day.(4OOD SF/Davy)
Using the unit costs cited elsewhere herein for equipment,

per=sonnel, materials and haulage, the daily cost = Rs 3,367/23CY =
Fs 215/CY. The production rate used was 1 mile/day. Allfﬁguresarejndimﬂﬁve)

(&Y

. Gravel Surface Course

This work consists of supplvying, spreading, watering, shaping and
compacting a S"-loose-layer (4" compacted) of 1"-max, crushed, graded
aggregate over a pre-cshaped and compacted surface (18 or 22 feet wide).
Materiazle cost. at the at-quarry rate guoted for 1"-max in Sukkur, is Rs
?9/Cy. Costs for a Z0-mile haul has been calculated as Rs36/CY. Using
1007 af the (high) materials cost as the cost of equipment labor,
tne total cost far this work wonld approwsimate Rs 22&/CY. )

4. Exizting_Surface_Rehabilitation

While this work is very similar to that of rehabilitating the
shoulders, it is a much larger operation (and will be disruptive to

traffic) and should be more mechanized. The following crew make-up has
beer assumed:

Equipment: 1, 1.5-Ton Pick-Up Truck, Single Cab
1, Motor Grader, 120-1Z0 hp (w/scarifier blade)
2. Pneumatic-Tired FRollers, 10-14t
1. 2,000-Gal Water Tanker., Truck

Personnel s 1, Foreman

%y Operators

1, Operator Assistant

1, Driver, Heavy Vehicle
1, Driver, Light Vehicle
4, Unskilled Laborers

Materials: 1075, CY Crushed Rock. 2"—-max (Z0O-mile Haul)
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Using the unit costs cited elsewhere herein for equipment,
personnel, materials and haulage, the daily cost = Rs 128,600/1075 CY =
&s 120/CY. The production rate used was 1.9 miles/day.

=

5. Faormation_Widening

The Standing Rate for simple earthwork for roads (from side—borrow
within 100 feet of the roadway), including compactian to 95% (modified
AASHTOY, is Rs 20.4/CY. Road widenina, however, means working under
constricted conditions, and the figure has been increased to RS 30/CY
for this estimate.

Table III-4 summarizes the basic unit costs for the rehabilitation
and/or up—-grading works considered in this study; Table III-5 cites the
per-mile unit costs.

Table III-4
AVERAGE BASIC UNIT COSTS
for
REHABILITATION/UF-GRADING WORES
(1985 Rupees)

In-Flace
Eituminous FPre-Mix Overlay (1" Thickness) 2346/CY
Shoulder Rehabilitation, Crushed Rock, 1-1/2"-max 215/CY
Surfacing Course, Crushed Rock, 1"-max 226/CY
Exicsting Surface Rehab., Crushed Rock, 2"-max 120/CY
Formation Widening, Side—-Borraw 30/CY
18" RCP Culverts 2.040/ea
Source: Standing Rates Committee, GOS.
Table III-5
FER-MILE UMIT COSTS
for '
REHAEBILITATION/UFP-GRADING WOREKES
(1985 Rupees)
In-Place
Shoulder Rehabilitation, Paved Surfaces (1) &b6,650/mile
4" Surfacing, Unpaved Surfaces (2) 350,300/mile
vist Surface Rehabilitation, Unpaved Surfaces(2) 75,000/mile
Formation Widering, Unpaved Surfaces (Z) 25,200/mile
18" RCP Culverts, in place (2) 2.,040/mile
Hotes: (1) Cost includes botlh shoulders: (2) Average far ALL
UtPAYED rosds: (%) fiwveraqge for ALL roads.

Cost for & 1"—-thick bituminous overlay will be Rs 44,200/mile
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The crews, then:
Existing Surface Freparation

Rs/Day

1, Motor Grader 3146
i, Roller 438646
1, Water Tanker Truck (1/2-time) 794
1, Pick—Up Truck (1/2-time) 290
- (8618)

New Surface Application

Rs/Day

1, Motor Grader 3146
2, Rollers 8872
1, Water Tanker Truck (1/2-time) 796
1, FPick-Up Truck (1/2-time) 290
(13104)

Total. Equipment Costs: 8,618 + 13,104 = 21,772/2 = Rs 10,861/mile

In total, these twa crews will require staffing as follows:

Ks/Day
1, Foreman 110
S5, Operators 435
4, Operator Assistants 244
1, Driver, Heavy Vehicle 87
1, Driver, Light Vehicle 68
4, Unskilled l.aborers 188

(1132)

Total Fersonnel Costs per Mile: 1,132/2 = Rs Sb&/mile
It materials cited sbhove ftotal:

o CY¥/mile at Rs 93/CY

FKoad Cateqgory 1,79
1,475 CY¥/mile at Rs 95/CY

(3 Rs 170,050/mile
Foad Category (4

)
) Rs 140,125/m11?

Total Haul Costs:

Sukkur District (3): 1,790 % (30-15) % 1.30 = Rs 34,905/mile
(4): 1,475 u (30-19) % 1.30 = Rg 28,760/mile
Jacobabad Distr (3): 1,790 # (50-15) % 1.30 = Rs B81,445/mile
(4): 1,475 u (S50-18) % 1.20 = Rs &7,110/mile
Shikarpur Distr (3): 1,790 % (30-15) » 1.30 = Rs 34,205/mile

PO

(4): 1,475 (Z0-1%) n 1.30 Rs 28,760/mile

~

Total Basic Per—-Mile Cocsts:

Equip Pers Mats Haul Totals

Suklur and o
Sti karpur——-

Category (32) 10,570 S66 170,050 34,905 216,090

Category (4) 10.570 S6b 140,125 28,760 180.020
Jacobabad—-—-

Cateqory (3) 10,570 S66 170,080 81,445 262,630

Category (4) 10,570 o966 140,125 67,110 218,370

The equipment and personnel costs were taken directly from Tables
I'-11 and 1IY-12 and do not include any overhead ar profit. The final
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average per-mile costs in Table V-1 reflect a 204 increase in those twe
items.

Table V-1
AYERAGE FER-MILE COSTS FOR RESURFACING GRAVEL ROADS EBY DISTRICT
CONTRACT MAINTENANCE
(1265 Rupees)

Category (3) Category (4)
Sukkur % Shikarpur 218,719 182,245
Jacobabad 254,859 220,599

C. FREZUEMCY OF ATTENTIOM

Gravel roade lose their surfacing over time and, periodically, tha
material must be replaced. - ‘Thig is caused primarily by traffic, bu!
the elements also play & role —-- particularly wind and rain. The rate
of lose., however, can only he equated to the number of vehicles using
the rocad: once an equation has been accepted, a factor can then be
applied in order to bring the elements into play. Since the action of
the elements will be fairly constant in a given area, clearly the highar
Lhe traffic, the less of a factor are the elements.

The Road Research Laboratory in Engqland vears ago adopted a simple
foermula for meterial loses, onid has used it ever since: Annual loss, @ -
17190 AADT. That is, with an AADT of 100, 1" would be lost per year ;
or ann AADT of 25, it would take four years to lose the same amount. I
12 latler case, however, « factor should be zpplied to take into

ccount the effect of the zlements. The following equations have been
used in this arnalysis::

+
LA

AADT of 100 & 1.00" /7100 AADT
AADT of 30 P 1.25"/7100 AADT
AADT of 25 1.59"/7100 AADT

non

Dal
It

Sirnce the up-grading from katcha to gravel envisages only a
four -irnch qravel carpet, when 4 roasd has last two inches, it will
reguire resurfacing, again of four-—-inch thickness (bringing its total
thiclknesz, then, to siz inclesy. The above formulae would establish &
frecuency of operation on their =10 however, they do not take into
zecount the rootine patching of potholes (which adds material), the
routiree light grading (ubicly br ings displaced material back onto the
roedvay) or Lhe pericdic lhezasy grading (which odds material). The
firet, and subsequent, resurfacing attention required, by selected
1tDls, iz estimaled as followe:

ARAEDT of 100,
RADT of TS,
DT of @5,

=1 after 3 years, then every 6
resurfacing after S years, then every ¢
resurtacing ofter 8 years, then every 16
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ANNEXURE T

TENTATIVE ANNUAL PHASING OF
RURAL ROADS COMPONENT
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Summary of Project Regultsg

The project i1is the first model project of i1its kind in
Pakigtan, as such it takes on an extremely important role since it
is envisaged to result in the establishment of a maintained paved
network of roads and to provide katcha access +to many of the
villages which are currently without any link at all.

The project will also result in identifying the policy and
institutional reforms necessary to establish an infrastructure for
Road Regources Management. It will establish properly equipped
Road Maintenance equipment pools, provide training to provincial
district authorities in many facets of Resource Management
including technical training and finance.

As such, thig is the first project whase objective ig to
invest in protecting the huge investments made by the Government
on our road network, and in determining the optimal allocation of
financial resources for road systems.

At the end of the project, besides the above benefita, there
will also' be much needed socio-ecaonomic benefit=s to the rural
areas of Sind which are currently without access roads and, beyond
the reach of basic social services like health, education etc.,
which are prime goals set in the Sixth plan and the Prime
Miniaster’s Five Point Manifesto.



