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Aunnex E Project Works, Cost Estimates and Implementation Plan

Project Works

E.1.1 Structure Planning

Proposed structure planning are shown in Table E-1~4. Detailed data aré compiled

into the attachment for the inventory survey and the basic design of the structures.

- Bach distributary canal system is proposed to be teansferred to the relevant
fariner’s organization and discharge measurement and control is necessary at ontlet
from main and branch canals. For the purpose, installation of diversion gates are
proposed Lo the distributaries Jacking them such as Mungi, Janiwala, Pirmaiial,
Kiltianwala, Thamman and China and automatic discharge readeér and recorder are

~ also proposed to be installed to all distributaries. Meter Flume is to be removed at

construction.

- As required function of outlet, proportimial extraction of water and siit

independently from downstream water level is necessary for the project.

Adjustable Pmpdrliohal Module (APM) Outlet which has been applied at most of

““cases al preseiit situation has been claimed its weak silt extraction function and

* Open Flume Outlet is exposed and vulnerable. Adj'uSIab!c Orifice Semi-Module - :
- {AOSM) is thus proposed in general for the project since AOSM, applied for -

~ Command Water Management Projcci, showed good pérfo_rmancc for proportional -

extraction of water and silt!. Proposed numbers of outlets by types are shown
below. : ' '

Type of Quilet Lower Jhelum  Lower Chenab  CBDC Project Total

CAOSM 225 - 487 125 837
- Open Flume Type 75 62 16 153
Pipe Outlet 10 19 19 .48
Total 30 368 . 160 . i,038

- Use of existing bridges with repair if necessary and replacement of Footpath

‘Bridge by VR (Village Road) Bridge as well as new installation of VR Bridge if
“required among where bank damage by catile was observed are proposed to

improve rural transportation and minimize catile passage over channel. As the

! Refetcnce to SWABI SCARP Working Paper 37
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results of the structure planning, total numbers of bridges tolerant for vehicle
passage increase to be 442 (every 1.31 km) from 229 (every 2.53 km excluding
the bridges fatally damaged).

- For the purpose of canal bank protection, 267 Buffalo Wallow (Cattle Ghat) are
- proposed nearby cach bridges at watercourse head. Washing Steps, Drop and
Spiliway will be replaced disregarding the present condition. Canal Crossings
" (Aquiducts and pipe crossings), pipe culverl and railway bridges will be used as
“they are.

E.1.2 Construclion Volume for Earthwork and Concrete Works

Construction volumes for each king of works are decided by basic design based
on the results of canal route survey executed within the Phase 11 ficld work period. Each
work volumes are shown in Table B-5~8. The canal route survey was cenducted
through 541.27 km (Total lengih of the canals sclected at Interim Stage is 583.42 km
and out of which 553.23 km was estimated total length to be surveyed) consisting
bascline survey, cross seclion survey and siructure inventory survey and designed total
length cane to be 539.51 km. Total acreage of land éompensalion is estimated to be 138

" haand 2.7 m width outside ROW in average. Average work volume per linear meter
. (}s'limaté.d based on canal sections survcyéd and designed are; 4,15 mi3 excavation, 8.69
m3 embankment and 0.5 m3 concrete.The work volumes show wide fluctuation
“according to surface condition_within; ROW and thus more detailed survey is
_ recommended to be executed at the time of Detailed Design. Desigﬁ_cd canal proﬁles are
“shown in the Drawings (Vol. 1V).

.1.3 Construction Procedure and Methods

(1)  Const m_clion Method

: Specifications of carthwork and dimension of improved canal cross section are
proposed as shown in:Figurc B-6. Stripping thickness of 0.2 mis proposed respectively
- for outside and inside of canal prism. Bank cutting thickness within canal prism of 1.0 m
* or 2.0 m and aver-embankment exceeding designed lining surface is proposed by 0.5 m

or 1.0 m respectively for the cases that water depth is shallower than or equal to/decper

than 3.5 fect. Compaction is to be done up to designed lining height and carthen:
frecboard is formed by spoil banking. Width and minimum embankment from ficld level

for operation and maintenance road are 4.0 m and 0.3 m(! fool) respectively. Bank width
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for filling section are proposed to be 1.0 m (Q < 50 cusec), 1.5 m (50 < Q < 150 cusec),
2.0 m (150 < Q < 300 cusec) and 2.5 m (Q > 300 cusec). Half width are respectively
proposed for cuiting section.

Earthworks is planned to start by stripping at the canal bottom and bank cut by
combination of bulldozer and backhoe after completion of temporary diversion work by
every 300 to 500 m according to site condition. Haulage of earth material is not
consideied for the diversion work. Succeedingly, embankment work including over-
embankment portion which will be cut after compaction. Borrow of earth material s
planned within ROW and areas where vitally salt affected and abandoned and average
hauling distancé is estimated to be 500 m. Embankment work is executed with emphasis
on water content contro} by water bowset, bulldozer and roller. Cutting and trimming of
lining surface is done by backhoe and by manual work.

' Lining work is started with preparation of lining base tayer by mortar, followed :
by spréading low-water-content-concrete with steel slip form and vibrator and finished
with manual surfacing. Curing with supplying enough humidity (preferabiy kept under
- water or spraying water continuously) is strongly recommended to avoid surface crack.

'E.2 Cost Estimates
'E.2.1 Basic Conditions and Assumptions for the Coél' Esiin.latc_s

- Foreign currency poriion corr'espomjing to services and material imported and
local currency portion corresponding to domestic services and malterial are scpérately
estimated for each cost items for the purpose of project evaluation and planning of loan
arrangement. The project cost comprises investment cost, replacement cost and O&M
cost. Institutional reform cost is included within the invesiment cost: Cost estimates are
based on current price at the time of May, 1996 for material, manpower and machinery
referced from price index and statistics of import. Exchange rate of Rs. 34 to US$ 1.0 is
applied for cost estimate at the same time. '

1.2.2 Estimates of the Project Cost

* Project cost is thus estimated to be Rs. 3,120 million out of which the foreign
currency poition turns to be Rs. 1,674 million and 54% and the local currency portion be



Rs. 1,446 million and 46%. The project cost, unit cost and work volume of each work
items are shown in Table E-9. Distributary-wise project cost are shown in the Table E-10
~ 22

E.2.3 Breakdown of the Project Cost

Investinent cost consists of 1) Compensation Cost, 2) Direct Construction Cost,
3) Administration and Consultant Cost, 4) Institutional Reform Cost, 5) Physical
Contingency and 6) Price Contingency. Compensation cost of about Rs. 3.0 million
includes land cdmpcns’ation cost for construction work outside of the Right of way and
replacement cost of the facilities which would be damaged by the construction work.
Direct construction cost of about Rs. 1,985 million includes gate installation, carthwork,
lining, work, retated facilities and miscellancous works. Miscellancous works are
cstimated to be 3% of total cost of the other items in the ditect construction cost for
temporary outlets, discharge measurement facitities, admixture of concrete and other
uncounted items above while construction period. Administration and consultant cost
comprises remuneration for expatriate consultants and local stuffs and office maintenance
cosl inclhding procurement cost of équipllicn!s required in the project office. The
administration and consu_ltaht cost is estimated to be Rs. 284 million and 14.3% of the
direct construction cost. Institutional reform cost of about Rs. 76 million and 3.8% of the
direct co_’nsln’xclionéost includes remuneration of expatriate consultant and staffs (Rs. 64
- mitlion), procurement and operation cost of vehicle (Ré. 8 million), office maintenance
cost including procurement cost of equipments (Rs. 3 million) and activities and
transmission cost (Rs. 1 million) and desceibed in detail in chapter 5.4, Physical
contingency is estimated to be 10 % of the direct construction cost. Price co'n'lingcn;cy‘ is
estimated (o be about 20% based on price escalation of 3% per year in both foreign and
local currency for 4 year net construction period by the year of 2004.

‘ Periodical repair of concrele lining portion as well as related facilities of the
'dis_lrihuiarics and minors to keép s__uélaihable lined canal prism. The replacement cost is
estimated to bé 20% of the direct construction cost for every 20 years, namely Rs. 19.85
million and 1% of devaluation of canal is predicted and the replacement cost per 20 years
comes (o be Rs. 397 million.
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1.2.4 Unit Cost Analyses

Unit cost for manpower and materiat as of May 1996 are surveyed and
summarized in the Table E-23. Operation cost of construction machinery are summarized
in the Table E-24. Unit cost of cach kind of works are listed and compared with the
similar project in Table E-25. The unit costs are thus justified applicable for cost cslimaté_s
of the Project.

E.2.5 Annual Disbursement Schedule

Table E-26 shows annual disbursement schedule in accordance with the proposed
project implementation schedule.

1.2.6 Replacement Cost and O&M Cost

Periodical repair of concrete lining portion as well as related facilitics of the
dislributar_ieé and minors to .kecp sustainable lined canal prism. The teplacenient cost is
estimated to be 20% of the ditect construction cost for every 20 years, namely Rs. 19.85
~ million and 1% of devatuation of cana is prcdlcted and the replacement cost pec 20 years
comes to be Rs. 397 million. O&M cost is divided into facility maintenance cost and -
personnel cost. Constderation of safcty factor, facility mainlcnance cost is estimated as :
 high as the same item being spent for unlined channel of about Rs. 17.80 miltion per year |
- for deéil!ing work and reniedies against weeding, erdsion and devastation of canal prism.
Personnel cost is estimated to be drastically reduced down to Rs. 5.03 million, Annual
replacement cost and O&M cost are sumimarized in the followmg table.

- Annuai ceplacement cost and Q&M cost _{Unit: Rs. 1.000)

Item of Cost _LIC - _LCC CBDC ___Total
(1) Direct Cost 677290 1,078,770 229,440 1,985,500
(2) Annual replacement cost and O&Mcost _ .
1) Replacement*1 6,773 10,788 2,294 - 19,850
2) O&M Cost N o _
a) Maintenance 5,990 - 90,602 2,210 17,802
b) Personnel 1,323 2,845 860 _ 5,028
Total - - 14.087 21,901 5,356 44,344

(3) Annual replacement cost and O&M cost / Direct Cost (%)
2.1 2.0 23 2.1




.3 Project Implementation Plan

1.3.1 General

In accordance with the institutional reforms of the water sectors, the Provincial
Ircigation Departments (P1Ds) will be transformed into Provincial Irrigation and Drainage
Authoritics (PIDAs). Below the PIDAS, financially self-accounting Area Water Boards

(AWBs) wilt be created. Below the AWB level, farmers will be encouraged to form
Water Uscrs Formations at the distributary and minor level on a pilot concept basis. In

* the cwirent critical time, éstablishment of 1mplcmen!ahon program not only for

construction work, but also operation and maintenance program - with instilutional
reforms - is of baramount inlig)bftance. In this regard, it is strongly recommended to

organize an executing agency as shown in Fig. E-1, for executing constriction work and
for promoting the farmers participation as well.

E.3.2 Implementation of Cons{rucﬁdn Work

The executive agency for the Project would be PIDA, which would be responslblc
for the pIannmg, design, bidding and supervision of the project work, and keep close
coordination with the three irrigation systems of LIC, LCC and CBDC offices on the

‘project approval, finance and project implementation. The ijcct would be implemented |
under the orgam?'tllon of PIDA, which would be reorganized from PID, and would bt of
great lmportancc in the coordmahon of activities among the rcspccuvc departments

_ concemcd o '

Prior to the commencement of the project work, the Project Director would be -
~ appointed under the Managing Director of PIDA. “Three Deputy Directors would be
noiminated as co-managers to assist the Project Director to cover the responsibilities of

- respective departments of TechmcaUCwﬂ Lngmeermg, WUA & FO/Agriculture and |
Ix-glshuon

_ Uildbr the Technical Dcpartmcnl, aiming at the smooth implementation, Planning,
Engincering & Construction Section;’ Right-of-Way and Codrdination Section, and
Financial Section would be organized. Planning, Engineering & Construction Section
would have the work for planning and monitoring of construction work, design and
support of construction work and supervision of contract work. Right-of-Way and
Coordination Section would deal with land acquisition, educalion and training to farmers,

[
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management of claim during the construction. Financial Departiment would be in charge

of disbursement and accounting.
£.3.3 Construction Mode and Method

The open international competitive bidding would be conducted with financial
~assistance from international institntion. The procedure of pre-qualification and bidding
for the contract work have not been authorized. According (o the draft procedure, the
Awarding Committee would be chaired by the Managing Director of PIDA. Every matter
would be dealt with by the departments concerned under the proposed organization and
approved by the committee, through administrative arrangeinent of Planning, Engincerin e
& Construction Section.

E.3.4 Construction Schedule

~ Upon approval of the project, the detailed design as well as bidding docmnénté,
specifications and other documents/drawings ﬁeccssary for the approval and '
implementation of the project work should be commienced and at the same time the
selection of consultants would be carried out. The consultants would be selected first by
 the technical proposal. After approval of the selection, the contract conditions would be
- concluded. The pre:qualification documents would be revised by the consultants upon
" the comumencement of consulting scrvices and advertised afler approval. The contract
" work would be bidden upon the approval of detailed design and consimcuon drawmgs
- and starled in the construction. The arrangement of all right-of-way <hould be
accomphshed before the consteuction with every efforts. These pre-construction achvmcs
are estimated to take about two years. Overall construction schedule is shown in Fig. E-2.

E-7
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Table E-9 Financial Cost for
Lining of Disteibularies and Minors

Work [tem Specificaton Unit Unit Cosl{R'.s.) Woik Cost(1,000Rs.) :
Total ¥ 1. Yolume Total ¥ L
T Conpensatica . T T T
1.1 Compensation for Land, House e1c LS. 24219 0o 24219
1.2 Compensation for Hand Ponip e1c LS. 930.0 o6 930.0
Sub-total 34019 00 34019
Il Direct Construction Cost
1. Gate and {nstallation at Disty's Head nos 892,000 300,000 592000 12 10,704 0 36000 11040
2. Easthwork ) .
2.1 Stipping (0.2 m) by wachine mn} s 174 5.1 3858577 £681.8 5139 1.961.9
2.2 Excavation for by mnachine& manual  m3 i8s 210 1.5 24405727 £6,2620 60,4955 25,7668
Canal Prism ,
23 Embankmeptand by machine, normal - m3 519 449 13 46860043 C 271,329 0 2104056 60,2192
Compaction of Bank ) : )
2.4 Borrow & Howlage  Excavation and haul  m3 546 426 17 36462402 192,0847 155,322.8 43,7549
) within 500 m .
2.5 Trmming & © Manual m2 9.1 a0 9.1 35415076 32,2217 0.0 22207
 Surface Finishing )
2.6 Excavation for by machine m3 385 210 P15 20461485 73,1167 58,246.0 23,530.7
Diversion Work )
2.7 Embankment by machine m3 565 450 10.5 3246867.1 161.2137 133,116 34092.1
for Diveesion Work : .
Sub-total 8348897 614,598.5 20,912
X Liniag Work ' .
3.1 Mostar Pluster 1" morar m2 518 12.3 395 1415016 183,450.4 43,560.5 139,889.6
3.2 Conirete insitu 3" hick ml 29962 10723 19239 2698905 808,645.9 289.403.6 51924213
3.3 Fiecast Panel 2" thick m3 33000 1,2000 ° 2100 ‘ 00 00 00
3.4 Joint Rubbce/Bitumen '~ ~ m . 350 200 5 10862306 27,1558 : 21,7246 54312
3.5 Geomembrane ! mm Conn2 3400 3000 40 : 00 0.0 00
with geotextile : . S
Sub-total ' 1,019,251.8 ) 354,688.7 664,563.0
(New/Rephace {nstallation) _ : -
* Outlet nos 26000 7800 - 18200 1038 26,9880 ©B.O964 18,891.6
VR Bridge . o onos 40000 - 12000 - 28000 200 . 80000 2,400.0 - 5,600.0
Drop ' . nos  GOOOQ 18000 42000 51 3.0600 . 9180 S 21420
- Washing Siep aos 60000 18000 42000 - 84 50400 5120 S350
Bulfalo Watlow -~ - nos 70000 21000 - 49000 267 {8,690.0 . 56070 13.083.0
Spidlway . . nos 20000 - 20000 49000 {: . 100 C 210 430
“(Repaic Work) © 0% of New ) . : )
" DR Bridge nas £000 - 2400 5600 37 2060 888 7.2
© VR Bridge ©nos 4000 1200 2800 169 - 6760 . 12028 .2
Sub-tolal K 628200 - 188460 . - 43910
5. Miseellanzous Ttems 3% of ftem 1-4 above LS. o T 518300 29,2520 28,078.0
Birest Cost ; : 19354555 10114852 ¢ 9640102 -
1l Administration and Consulting Cost o ) 284,236.1 20656720 S 775643
1V Institutional Refonn Cost 76,1182 345410 115742
V Physical Contingency {10% of tern I, M1 andtV} ' T2349252 00 1262700 . 1086851
Base Coastruction Cost : _ C2SBLITI0  LASSOTLY  1,195,208.7
: L3s . 2004 1728
Price Escaration ' ' : 5357601 2852221 250,538.0
Totat Peoject Cost _ 3,.1 19.937.0  1,674,1934  1,444,7437
Uss.parha 4502 2416 208.6
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Table E-11 Direct Construction Cost for
Lining on Pindi Distributary System

Cost(L000Rs.)

- Work Item Specificaion Unit Unit Cost(Rs.} Work
Total F L Volume Total F L
1 Conpensation _
1.} Compeasation for Land, House elc LS. 16000 16000 139 24.5 0.0 245
1.2 Compeasation for Hand Pump etc LS. 30.0 0.0 360
Sub-total 54.5 0.0 545
il Direct Construction Cost
1. Gate and Installation at Disty's Head nos 892,000 300,000 92,000 0 0.0 0.0 00
2. Barthwork _
2.1 Stipping (0.2 m) by machine m3 225 174 54 28743 647 00 14.7
2.2 Excavation for by machine&manual  m3 185 10 11.5 178308 686.5 4814 205.1
Canal Prism ) .
2.3 Embankment and by machine, normat  m3 519 449 13 334478 19366 15018 4348
Compaction of Bank
2.4 Botrow & Haulage Excavation and haul ~ m3 546 4216 §2 28510.1 1,556.7 12145 420
. within 500 m .
2.5 Trimming & Manual m2 .1 0.0 9.1 22920 208.6 00 2086
Surface Finishing . :
2.6 Excavation for by machine m3 385 210 11.5 54053 208.1 t45.9 622
Diversion Work
2.7 Emibankment by machinc m3 st 410 105 182984 9424 750.2 192.%
foe Diversion Work . ‘
Sub-total © 55388, 40939 14449
3. Liring Work _ . .
: 3.1 Mortar Pluster 1" moria# m2 " 5E8 i2.3 195 22920 11873 - 2819 905.3
3.2 Concrete insitu 3" thick ‘m3 29962 1,073 19239 17463 52323 11,8726 33597
" 33 FPrecastPanel - ° 2" thick m3 33000 11,2000 2100 : 0.0 0.0 00
34 loim " Rubber/Bitumen m 250 200 5 78126 195.3 156.3 39.1
3.5 Geomembrane 1 mm 2 3400 3000 40 0.0 0.0 00
with geotextile :
: Sub-total 66148 . 23107 4,304
4. Structure .
{(New/Replace Installation) : C :
Qutlet nos 26000 © 7800 18200 10 2600 180 1820 -
VR Bridge nos 40000 12000 © 2500¢ - a0 S 120 230
Drop ros 60000 18000 42000 3 1800 © 540 126.0
Washing Step nos 60000 - EE000 T 42000 . I 131 00 . 090
Buffelo Wallow nos - 70000 21000 49000 1! 700 210 490
Spillway . _ ©onos  -TOO00 21000 49000 00 - 00 0n
(Repair Work) 10% of New ) ' : _
DR Beidge nos 8000 - 2400 5600 0.0 ‘0.0 0.0
" VR Bridge nos 4000 1200 2300 2 80 24 . 56
Sub-total 558.0 "167. 3506
"+ 5. Miscellareous ftems 3% of Iiem -4 above LS. 3813 197.2 1842
Direst Cost 13,0930  6,769.2 63238
" 11} Administration and Consulting Cost 183184 1,369.6 503.8.
1V Institutional Reform Cost 501.6 2189 g
¥ Physical Contingency (10% of item 1, 1LL1 and1V) 1,552.7 81538 716.0
Base Construclion Cost 12,0802 - 92045 7,875.7

-
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‘Tabte E-12 Direct Construction Cost for
Lining on Hujjan Distributary System

Work Teem~ Specificalon Unit Unit Cost(Rs) Work Cost{1,000Rs.)
Totat F L H Yolume Total F L.
¥ Conpensation _ T : ]
b1 Compensation for Land, House elc LS. 16000 1GQ00 13.7 2441 00 411
1.2 Compensation for Hand Pemp ete LS. 3200 00 1200
Sub-rotal 3610 00 861
iE Direct Construction Cost
E. Gate and Tnstattation at Disty's Head nos  §92,000 300,000 592,000 0 00 0.0 ¢0
2. Eaithwork _ .
2.1 Stripping (0.2 m} by machine m3 . 225 17.4 5.1 452694 10186 787.7 2209
2.2 Excavation for by machine&manual  m3 385 270 1.5 2768139 106573 7.474.0 3,18%4
€anal Prism : .
23 Embankment and by machine, noomsl - m3 579 449 13 560366.4 324142 251829 7.291.3
Compaction of Bank . : ]
24 Boaow & Haulage Excavation and havl  m3 546 426 12 5078462 2717284 21,6342 60942
within 500 m ]
2.5 Trimming & Manual m2 o1 0.0 9.1 4168013 3,799 0.0 39
Surface Finishing .
2.6 Excavation for by maching m3 383 210 LS 1577132 60720 42583 1.813.7
Diversion Work ‘
2.7 Embankment by machiae m3i " S515 410 10.5 3815069 19,6416 156418 4,005.3
for Diversion Work
Sub-total 100,3724 741502 26,1812
3. Lining Work :
3.1 Mortar Plustee T mortar T om? 518 1213 39.5 4163033 21,5904 $,126.7 16,4637
3.2 Concrete insita 3 thick m3 29362 10723 19239 317559 95,1470 340519 61,095.2
3.3 Precast Panel 2" thick . ©omd 3,3000 12000 200 0.0 00 -0.0
341gint Rubbod/Bitumen m . 250 | 00 5 H43002 15751 2.8600 5.0
3.5 Geomnembrane I mm m?2 3400 3000 40 ) 00 00 00
with geotexhile ’ . :
“Sub-total 1203125 42,0386 782739
4. Strwcture
" {New/Replace Instaliation) . :
Outlel . < nos - 26000 7500 18200 126 32760 9828 2,293.2
VR Bridge S nos 40000 12000 28000 46 1,8400 5520 12880
Drop o nas - 60000 - ES000 © 42000 i . 6500 1980 4520
Washing Step C < nas - 000G . 18000 42000 38 (22800 . 6340 11,5860
Buffalo Wallow S Yonos 70000 21000 49000 56 © 39200 U LITSO 12,1440
Spitiway o ‘ nos - 70000 21000 49000 00 00 00
(Repair Work) . 10% of New o L _ .
DR Bridge - S nos 8000 2400 © S 5 400 120: - 280
VR Bridge L o _ nos 4000 1200 ¢ 2800 n 1280 T84 i
Sub-total 12,1440 316432 8.500.8
5. Miscellancous ltiems 3% of liem -4 above LS. 65,9349 31,596.2 3,887
Direst Cest 2298107 123469.1 16,3446
NI Admdnistration and Consulting Cost 343420 19809 9,361.1
1V Institutional Reform Cost 9,192.9 41754 50175
¥ Physical Contingency (10% of item 1, H 1 and 1V) 28.391.0 152625 13,0284
Base Consiruction Cost 3523007 187,885.0 1444128
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Table E-13 Divect Construction Cost for
Lining on Kirana Distributary System

Work ftem Specificalon Uit Unit Cost(Rs.) Work Cost(1,000Rs.)
Total F L Volume Total F L
1 Conpensation - o -
1.1 Compensation for Land, Hlouse ete LS. 16000 6000 1216 240 00 2140
1.2 Compensation for Hand Pumip ¢ic LS. 1150 0o 1150
Sub-totat 3290 00 1290
1§ Birect Construction Cost
1. Gate and Instatbation at Disty's Head nos 892,000 300,000 552,000 0 00 00 00
2. Earthwark .
2.1 Steipping (02 m) . by machine m3 225 174 51 860219 19355 14968 4387
2.2 Excavalion for by machine&mangal  ml i85 210 115 47114323 181390 12,7209 54181
Canal Prism ’
2.3 Embankmentand by machine, normat  m3 579 419 13} 9337633 56,9602 44,1712 12,7139.0
Compaction of Bank
2.4 Bomrow & Haulage Excavation and haul  m3 546 426 12 7548757 41,2162 32,1517 9,058.5
within 500 m
2.5 Trimming & Manwal m2 9.1 o0 ‘9.1 2000683 12806 00 7,280.5
Susface Finishing :
2.6 Excavation for by machine m3 38s 210 PES 3723834 143368 10,054.4 42824
" Diversion Work . ) )
2.7 Embankment by machine m3 545 410 105 6146341 31,6537 25,2000 64537
for Diversion Work
© Subdotal 1625865  124,304.1 45,2823
3. Lining Work ; : )
3.1 Mortar Plustes " mortar m2 518 {23 - 335 8D00GR3 414435  9.8408 316027
3.2 Concrete insity 3" thick m3 29962 10123 19239 609688 182,674.7 65,3768 117,2979
3.3 Precast Panel 2" thick mi  3,2000:1,2000 2100 0.0 - 00 - 00
3.4 Joint Rubber/Bitumen m 250 200 s 2706673 6.766.7 54133 1,533
-3.5 Geomembrane I mm Com2 3300 3000 40 00 0.0 00
with geatextite . ) ]
" Sub-total 2308849 80,6310 1502539
"4, Structure
{New/Rephace Installation) : . . L ] :
- Ouilet " nos . 26000 7800 18200 . 14 45240 13522 31668
VR Bridge nos 40000 12000 © 28000 30 [,2000 600 8400
Drop : ros- 60000 18000 - 42000 . 12 7200 . 260 5040
Washing Step nos - 60000 18000 42000 24 . L2600 380 - . 8820
Buffalo Wallow “nos 70000 21000 49000 52 © 3,6400 - 10920 0 25480
 Spiltway ‘ nos 700080 21000 49000 00 00 0.0
© {Repair Work) 10% of New ) ’ .
DR Bridge ‘nos  B000 2400 5600 6 480 14.4 s
VR Bridge ros 4000 1200 . 2300 39 - 1560 468 1022
Sub-total : 11,5480 34514 30836
5. Miscellanzous Iterms 3% of Hem 14 above LS. 12,360.6 6,2520 61086 -
Direst Cost 4243800 214,651.5 209,1184
{H Administration and Consulting Cast 60,304.1 43,4294 16,8748
3V Institutional Reform Cost 16,3038 - - 71,2590 90148
V Physicz] Confingency (10% of fien 1 11111 and1V) $0,13.7 265340 - 23,5917
Bas¢ Construction Cost $51,448.6  291,87%9 2595747
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Table E-14 Direct Consteuclion Cost for
Lining on Sarangwatla Distributary System

“Unit Cosi(Rs.)

Work ftem Specificaton Unit ‘Werk Cost{1,000Ks.)
Total F L Volome Tolat ¥ L.
1 Conpensation -
b1 Compensation {or Land, House ete LS 16000 16000 2.34 41.2 00 41.2
1.2 Compensation for Hand Pump ete LS. 95.0 00 950
Sub-total 1362 00 1362
1l Direct Construction Cost :
1. Gate and Instaliation at Disty's Hlead nos  §92,000 300,000 592,000 0 0.0 0o 00
2. Earthwork ]
2.1 Sipping (0.2m) by machine m3 25 174 5.0 138538 "ane 2411 70.7
2.2 Excavation for by machine&manual 'm3 ' 83 210 11.5 721935 2,319.7 19394 8303
© Canal Prism ' :
2.3 Embankmentand by machine, normal  m3 519 449 13 162495.1 2,408.5 72960 21124
Compaction of Bank ) . ) .
24 Boprow & Havlagé  Excavationand havl  m3 54.6 426 127 22234715 12,140.2 94120 2,668.2
withia 500 m ) ]
2.5 Trimrning & Manual m2 2.1 00 0.1 1389545 12645 0.0 1,2645
Surface Finishing )
2.6 Excavation for by machine m3 385 21.0 11.5 441513 16998 1,192.1 501.7
Diversion Work _
2.7 Embankmeat by machine m3 5t.5 41.0 105 1762032 9,074.5 12243 1,850.1
for Diversion Work :
Sub-total 36367.1 27,1318 92333
3. Lining Work -

. 3.1 Mortar Pluster 1" mortar m2 - 518 123 | 395 1389343 27,1928 1,709.1 5,488.7
3.2 Concrete insity 3" thick m3 © 29962 10723 19239 10588 31,7238 10,3535 20,3703
3.3 Piecast Panel 2" thick m3 33000 12000 2100 0.0 00 0.0
3.4 Joint Rubber/Bitumen m . 250 200 5 413067 11827 P2 | 216.5
3.5 Geomembrane 1 mm m2 3400 3000 40 0.0 00 g0

with geotextile : _

' Sub-totat 40,1043 14,0088 260935

4. Suvcture L

(New/Replace Installation) : . ‘
Outlet ) nos - 26000 7800 18200 57 1. 482.0 4146 1,0374
VR Bridge nos 400007 12000 28000 10 400.0 120.0 2800
Drop - _ nos 60000 18000 42000 0.0 00 . 00
Washing Step nos 60000 18000 42000 10 600.0 180.0 420.0
¢ Boffale Wallow nos 700007 21000 49000 17 EISGO - - 23570 8330
 Spillway _ nos 70000 21000 49000 0.0 0.0 00
{Repair Work) “10% of New o _ _ o
" DR Bridge nos 8000 2400 5600 i 160 4.8 11.2
VR Bridge nas 4000 1200 - 2800 13 52.0 15.6 364
Sub-total 31400 1,1220 26130
5. Miscellaneous ltems - 3% of Item 1-4 above LS. 2,406.3 1,267 9 1,i38.4
Direst Cost S81,6YLT  4)5326  39,085.2
" 18 Administation and Coasulting Cost S 119525 BR07.7T 314438
: IV fnstitutional Reform Codt 3,15718 1,472.2 1,685.6
V Physical Contingency (10% of item 1, 111 andiV) 9.786.4 53812 44052
- Base Construciion Cost 1076506 59,1907 484569
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Table E-15 Direct Construetion Cost for
Lining on Nasrana Distributary System

Work Hlem Specificalon Unit tnit Cost{Rs.} Work Cost{1,000Rs.}
Tota? F L Yolume Total ¥ 1.
1 Conpensation )
1.1 Compensation for Land, House ete LS. 16000 16000 30.32 5336 00 5316
1.2 Compensation for Hand Pump ete LS. 196.0 00 1900
Sub-total 7236 00 7236
Il Direct Construction Cost )
" 1. Gae and InstzNation at Disty's Head nos  §92,000 300,000 592,000 0 090 00 00
2. Barthwork .
2.1 Stripping (0.2m) by machine m3 25 17.4 5.5 63068.0 : 14190 10974 s
22 Excavation for by machine&manual  m3 335 210 11.5 3645331 14,0345 90,8424 44921
Canal Prism - _
2 3 Embankment and by machine, normal - m3 M9 449 13 7635553 442009 342836 99262
Comgaction of Bank -
24 Bortow & Haulage  Excavationind haul  m3 546 426 12 141808.3 77422 60410 1,700.7
withia 500 m : . ) .
2.5 Trimming & Manual a2 g1 00 9.1 5452875 4,962.4 G0 45621
Sutface Finishiag . )
2.6 Excavation fof by machine m3 185 210 11.5 5336378 . 20,5454 14,4082 6,116.8
Diversion Work )
2.7 Embaakment by machine m3 515 410 165 2764239 14,2353 11,2334 29025
for Diversion Work :
Sub-total 105,730.L 755087 298215
3. Lining Work : ) o :
3.1 Moctar Piuster b mortar mZz 518 123 39.5 5452875 28,2459  © 67070 21,5389
1.2 Concrete insily 3" thick m3 29962 10123 19239 415802 1245826 44,5864  79,996.0
3.3 Precast Panel 2" thick wi 33000 1,2000 2100 : - 00 00 00
34 Joint Rubbet/Bitumen | 230 . 200 5 61102 1,529.3 12234 3059 -
3.5 Geomembrane tmm m2 3400 3000 40 131 0.0 00
with geotextile : . o ’ o
: Sub-total 154,3572.7 52,5169 101,8409
4, Structore o
(New/Replace Installation) _ ' : _
Qutlet Cnos 26000 7800 . 18200 172 - 44720 13416 31304
VR Bridge nos 40000 12000 28000 . 12 C6800 2040 4760
Drop nos 60000 - 18000 - 42000 12 7200 2160 5010
Washing Step nas 60000 T 18000 - 42000 1 _ 600 - 180 420
Buffato Wallow “pos 70000 21000 ; 49000 - 35 - 24500 7350 1,715.0
- Spitlway ’ . pos 70000 21000 0 45000 00 0.0 .00
(Répair Work) 10% of New _ o : _
* DR Bridge ‘ ' nos §O00 2400 . 5600 5 400 120 80
VR Bridge nos 4000 (1200 2800 40 1600 480 120 0
¢ Sub-total 8,5820 25746 60014
S. Miscellangous Hems 3% of Item 1-4 above LS. 80601 19300 4,130.1
Direst Cost 2761300 1349302 141,7%98
111 Administration and Conselting Cost BN 21997 14092
1V Institutional Reform Cost 10,6782 45630 - 61153
¥ Physical Contingency (10% of itea I, ILHE andiV) 326840 166793 160048
Base Construction Cost 359,5249 1834722 1760527
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Table E-16 Direct Construction Cost for
Lining on Gojra Distributary System

Work Item Specificalon Unit Unit Cosi(Rs) Work Cost(1,000Rs.)
Total r kL Volume Total F | 5

i Conpensation
1.1 Compensation for Land, House elc L8 16000 16000 167 234 0.0 254
1.2 Compensation for Hand Pump ete LS. 100 0.0 40.0

Sub-total 69.4 0.0 69.4

11 Direct Construction Cost

1. Gate and Installation at Disty's Head nos 892,000 300,000 592,000 0 6.0 0.0 00

2. Farthwork _
2.1 Stripping (0.2 m) by machine m3 225 174 5.1 87128 196.0 151.6 444
2.2 Excavation for by machine&manoal  m3 385 279 1.5 482749 18586 1,3034 555.2
- Canal Prisa ) _
2.3Embankmentand by machine, nocmal ™3 519 449 13 92850.1 51813 44831 1,298.1
Compaction of Bank
24 Borsow & Haulage  Excavation and haul — m3 54.6 426 - 12 769828 42033 327195 9238
within 500 m . )
2.5 Trimming & Manua m?2 21 0.0 9.1 825101 71508 00 17508
Suiface Finishing .
2.6 Excavation for by machina m3 385 20 115 361758 1,3928 9767 416.0
Diversion Work . .
2.7 Embankmeat by machine m3 518 410 165 615834 3N7Ls 2,549 645.6
for Diversion Work
Sub-total 17,1583 - 125678 45905 -
3, Lining Work : )

- 3.1 Montar Ploster 1" mortar m32 5138 12.3 395 82510.1 42140 1,014.9 3,259.1 .
3.2 Conceete insitu __'3" thick m3 29962 1,0723 19239 62876 14,8389 6,742.2 12,0867
3.3 Precast Panct 2" thick m3 - 3,300.0 1,2000 2100 S 00 00 0.0
A4 Joint Rubber/Biturnen m 250 0 200 © 5 193596 7340 . 5872 1468
3.5 Geomembrane 1 mm m2 3400 3000 40 00 00 00

- with geotextile : ) ‘
Sub-total 23,8469 8,344.3 155027
4. Structure

o (NewfReplace Instatlation) . : )

o Qutlet . T nes - 26000 - 7800 13200 40 1,040.0 3120 7280
VR Bridge “nos 40000 12000 28000 1 400 120 8.0
Drop : “hos - 60000 18000 42000 L} 1500 540 125.0

‘Washing Step nos . 60000 IBDOO .. 42000 O 0.0 00 - 00
Buffalo Wallow Smos 70000 20000 49000 10 T00.0 2100 490

_ Spillway S nos . 70000 21000 © 49000 Q 00 09 0.0

"(Repair Woek) ©10% of New
DR Bridge : © . nos 8000 2400 5600 4 320 9.6 224
VR Bridge nos 4006 1200 2800 4 160 48 152
. Sub-total 20030 6024 14056
5. Miscellaneous ltems 3% of ltem 1-4 above LS. - 1,204 6454 6350
Direst Cast 433036 22,1599 23,1417

111 Administration and Consulting Cost 62652 44835 1,781.7

1V Institutional Reform Cost 17044 749.4 955.0

V Physical Contingency (10% of item L 1L and1V) ' 52343 2,739.3 24950

Base Construction Cost £1,5768 20,0321 274447
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Table E-17 Direct Construclion Cost for
TLining on Mungi Distributary System .

Work ftem Specificalon Unit ~ Unit Cost(Rs.) Work Cost{1,000Rs.)
Yolal F 1. Voluime ‘Total F L
I Conpensation - B
1.1 Compensation for Land, House ete LS. 16000 16000 7.6l 1339 00 1329
1.2 Compensation for Hand Pump etc L.S. 50.0 00 500
Sub-total 1839 0 1839
i Direct Construction Cost
1. Gate and [nstallation at Disty's Head nos  §92,000 300,000 592,000 2 1,784.0 000 11840
2. Bacthwork . _
2.4 Stripping (0.2 m} by machine m3 225 174 51 261463 5883 4549 1333
2.2 Excavation for by machine&manual  m3 185 2.0 {15 160320.2 61723 43286 1.843.7
Canal Prism ) )
2.3 Embankment and by maching, normal m3 579 449 13 346437 20,0587~ 15,5550 4,5037
- Compaction of Bank : .
2.4 Bortow & Havlage Excavation andhaul m3 546 426 ©i2 3831635 20,9208 163228 45980
within 500 i
2.5 Trimming & Manual m2 a1 00 90 2595396 2,361 .8 00 23618
~Surface Finishing ) ) .'
2.6 Excavaton for by machine m3 385 210 115 1149449 44254 31005 - B30
Diversion Work :
2.7 Embankment by machine ml 33 4.0 10.5 3119926 16,0676 127917 32759
for Diversion Work
Sub-total 700066 521017 179019
3, Lining Work ‘ ]
A1 Montar Pluster 1" motar - m2 S5LB 123 70 395 2595396 13.444.2 31923 - 102568
3.2 Concrele insite - 3" thick m} 29962 10723 15239 197742 59,2475 21,2039 - 120436
3.3 Peecast Panel 2" thick md} 33000 1,2000. 2000 - - 00 . 00 00
3.4 Joimt Rubber/Bitumen m - 250 200 5 791258 1978.1° 1,5825 3956
3.5 Geomembrane I mm m? 3400 3000 40 0.0 00 00
with geotextile : ) ‘ ) ) }
Sub-total 14,6653 259787 - 486910 .
4. Structure
{MNewfRepizace Installation) . I o . . . :
© Outlet Cnos 26000 7800 18200 86 22360 - 6708 §,565.2
VR Bridge nos 40000 12000 23000 12 4800 - 1440 31360
Diop onos 60000 ES000 42000 - R 0.0 180
Washing Step ‘aos 60000 18000 . 42000 LI 0.0 00 00
Ruflalo Wallow nos 70000 21000 49000 2 8100 2520 . 5880
Spillway nos 70000 21000 49000 0 06 . 00 - 00
(Repair Work) " 10% of New : . - : s
‘DR Bridge nas 8000 - 2400 - 5600 3 240 12 163
VR Bridge nros 4000 1200 2800 4 60 48 112
Svb-total : 36560 10568 25592
5. Miscellaneous ltems 3% of tem 1-4 above LS. 4,501.5 23933 21102
Brirest Cost 154,619.9  8L1705 . 72,4493
NI Administration and Consulting Cost 22,4544 166252 538293 -
IV nstitutional Reforn Cost © 59033 - 27788 0 31245
V Physical Contingency (10% of item 1, 1111T andlV) 18,3160 . 10,1574 3,is87 -
Base Construction Cost 201,477.6  11L739 89,7487

420 -
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Table E-18 Direct Constructien Cost for

Lining on Janiwala/Ilamza Distributary System

Work ity Specificalon Unit Unl{ Cost(Rs.} Waork Cosl{L,0D0Rs)
Total F L Volume Tolal F 1.
I Conpensation T
1.1 Compeasation for Lard, House eto LS. 16000 16000 026 4.6 00 4.6
1.2 Compensation for Hasd Pump ete LS. 25.0 ¢0 50
Sub-total 296 0.0 296
It Direct Constroction Cost
" 1. Gate and lestallation at Disty's Head aos  §92.000 300,000 592,000 i 8920 300.0 5920
2. Barthwork :
2.1 Stripping (0.2 m) by machine m3 225 17.4 5.1 8405t 159.1 146.2 429
2.2 Extavation for by machine&manial ™3 385 270 11.5 483158 §,860.2 130ds 555.6
Canal Prism
2.3 Embankient and by machine, normal 3 519 449 13 95381.2 55226 428246 1,200
Compaction of Bank
2.4 Borrow & Hauloge Excavationand baul  m3 54.6 426 12 75563.7 4,1258 32190 906.8
within 500 m
2.5 Trimming & Manual m2 9.1 0.0 9.1 69349.2 6356 00 635.6
Surface Finishing
2.6 Excavation for by machine m3 385 27.0 11.5 277897 1,069.9 7503 3196
Diversion Work .
2.7 Embackment by machine m3 515 41.0 105 562880 2,808.8 2,307.8 591.0
for Diversion Work
Sub-total 16,1129 11,8643 42486
3. Lining Work
3.1 Mortar Pluster 1" mortar m2 518 123 325 698492 36182 859.1 21590
32 Concret_cinéilu 3 thick m3} 29962 11,0023 19239 5318 159452 57066 10,2386
3.3 Precast Pancl 2" thick ‘m3 33000 1,2000 2100 00 0.0 0.0
34 Joim Rubber/Bitumen m 250 200 5 353323 8833 700.6 176.7
3.5 Geomembrane I mm m2 3400 2000 40 - 00 0.0 00
with geotantile )
: Sub-total 20,4467 7.2724 13,1743
4 Suuvglare .
(New/Replice Installation) o _ _
Outlet nos | 26000 7300 18200 a2 8320 7 2496 5524
- VR Beidge S nos 400000 2000 28000 C 4 160.0 480 120
Drop nos 60000 CEE000 42000 3 180.0 3540 126.0
Washing Step nos |- G0O00 . 15000 42000 ¢ 0.0 .00 S 00
© Buffalo Wallow nas - 700000 21000 45000 4 2800 84.0 1960
© Spillway R ' nas - 70000 21000 495000 - O 00 0.0 0o -
(Repair Work) . 0% of New ) . :
DR Bridge . nos 8000 . 2400 5600 O 00 0.0 0.0
" ¥R Bridge nos 4000 0 1200 2800 3 20 36 84
Sub-total 1.464.0 439.2 1,024.3
5. Miscellancous ftems 3% of hem 1-4 above LS. 1,167.5 5963 5712
. Direst Cost™ . 40,0830 20472.% 196109
IE Administration and Consulting Cost 5719.9 4,1420  1,5779
IV Institutional Reforim Cost 1,538.1 6923 845.7
V Physical Coatingency (10% of item [, 11111 aad1V) 4,731 25306 22064
 Base Conslruction Cost S$2,167.6 278371 242705
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Table E-19 Dircct Construction Cost for
Lining on Pivmahal Distributary System

Werk Item Specificalon Unit Unit Cost{Rs.) Work Cosi{1,000Rs.)
Totzl F L Yolume Total F 12
I Conpensation
1.1 Compensation for Land, House ete LS 16000 16000 1001 1762 00 176.2
1.2 Compensation for Hand Pump etc LS. 450 00 430
Sub-1otal N2 0.0 2212
It Direct Constryction Cost . ‘
}. Gate and Installation 31 Disty's Head nos  §92,000 300,000 392,000 p 1,784.0 6000 11840
2. Earthwork
2.1 Stipping (02 m) by machine mi 225 174 5.1 5036i L3 876.3 2568
22 Excavation for - by machine&manual  m3 85 210 ILS 30681716 11,8125  B2841 15284
Canat Prism } ’
2.3 Embankment and by machine, normal - m3 519 449 13 6383232 36,9589 28,660.7 82982
Compaction of Bank . .
2.4 Borrow & Haulage' Excavation and haul  m3 546 426 12 4488000 24,5045 19,1189 51856
within 500 m )
2.5 Trimming & Manual m2 2.1 00 9.1 4617988 42024 00 47024
Surface Finishing
2.6 Excavation for by machine 3 85 270 11.5 3283159 12,640.2 ‘88645 37156
Diversion Work )
2.7 Embankment by maching m3 515 41.0 10.5 4456103 229489 18,2700 46789
for Diversion Work
Syb-total 1130673 83,1982 29,8691
3. Lining Work :
3.1 Mortar Pluster 1" moriar m2 51.8 123 335 4617988 3912 - 5,680.1 18,2411
3.2 Concrete insitu 3 thick w3} 29962 10723 19239 151949 1054510 37,7395 617115
3.3 Precast Panel 2" thick m3 33000 11,2000 2100 00 00 00
1.4 Joint Rubber/Bitermen m 230 200 S 1553464 38837 3.1069 776.7
3.5 Geomembrane I mm mZ - 3400 3000 40 00 00 00 -
with geotextile :
: Sub-total 1332558 - 465165 86,7193
4. Structure )
(New/Replace Installation) : . .
Outlet “pos 26000 7800 - 18200 100 2,600.0 7800 (18200
VR Bridge nos 40000 - 12000 : 28000 24, T 9600 2880 6720
‘ Drop “nos 60000 18000 © 42000 3 {800 540 1260
Washing Step hos ~ GOOOO - 15000 = 42000 0 00 00 . 0D
Buffalo Wallow “mos 70000 - 21000 49000 25 17560 5250 12250
Spillway nos 70000 21000 - 49000 I - 700 0 - 43.0
(Repair Work} 0% of New . : . : . .
DR Bridge ’ ‘nos | 8000 2300 - 5600 g 610 192 448
VR Bddge nos 4000 1200 - 2800 15 60.0 180 - 420
" Sub-total ’ © 56840 17052 - 19788
5. Miscellancous Items 3% of liem 1-4 above LS. 16137, 39609 36528
Direst Cost T 261,4049 0 1359309 1254140
1tl Administration aad Consolting Cost 316052 - 21,5144 100908
IV [astitutional Reform Cost 10,002.5 45989 54086
V Physical Contingency (10% of iten 1, TL10 andiV) 109219 168104 4,133
Base Construction Cost 30,1626 155,248.3

1849145

ET- 19



Table E-20 Dicect Construction Cost for

Lining on Killanwala Distributary System

Weork Hem Specificalon Unit Unit Cost(Rs.) Work Cost(1,600Rs.)
Tola? F L Volume Totat F 1.
T Conpensation o _
1.1 Compensation for Land, House ete LS. 16000 16000 19.26 1350 0.0 3390
1.2 Compensation for Hand Pump ete L.S. 300 0.0 30.0
Sub-totat 369.0 00 690
H Direct Construction Cost
1. Gate and Installation at Disly’s Head pos  §92,000 300,000 3592000 3 26760 Q000 1,776 0
2. BEarthwork
2.1 Stripping (0.2m) by machine m3 225 174 5.1 352117 792.4 6128 i79.6
2.2 Excavation for by machine&manual 3 185 210 1.5 2476274 83181 587159 2,5027
Canal Prism :
2.3 Embankment and by maching, normal - mi3 519 449 13 454506.5 26,3159 20,407.3 59086
Compaction of Bank )
2.4 Borrow & Havlage  Excavation and haul  m3 546 426 1?2 6861154 374783 292413 82370
within 500 m )
2.5 Trimming & Manual m2 9.1 00 S 91 328683 29910 S 00 29910
Surface Finishing .
2.6 Excavation for by machine m3 i85 210 11.5 1402937 5,401.3 378719 16134
Diversion Work .
2.7 Embankment by machine w3 515 410 10.5 5893300 30,376.2 24,1830 61932
for Diversion Work : ]
Sub-otat 1109414 83,4955 27,4459
3 Lining Work . . . .
.31 Mortar Plustes - - 1" mortar m2 518 123 3925 328633 17,0258 40428 12,9830
3.2 Concrete insitu 3" thick S om3 . 29962 L0723 19239 250439 75,0365 26,8546 48,1820
3.3 Precast Panct 2" thick m3 33000 L2000 2100 00 a0 00
1.4 Joint Rubber/Bitumen m B0 200 5 108046 22,7108 2,216.1 5540
1.5 Geomembrane L mm m?- 3400 3000 40 . 00 0.0 00
with geolextile : -
Sub-total’ 938324 3135 61,7190
4, Stiucture )
(NeéwnReplace Installation) ) .
Outkt nos 26000 7800 18200  8) 2,106.0 6M8 1,474.2
VR Bridge - mas : 40000 {2000 28000 11 © 4400 1320 3080
Diop nos - 60000 - 18000 42000 ] 60.0 180 429
Washing Step nos 60000 18000 42000 ) 600 186 420
* Buffato Walloiv nos 70000 21000 49000 21 1,470.0 4410 1,029.0
“Spillway o nos 70000 - 21000 49000 © © 00 00 00
(Repait Work) {0% of New ' : . ' : _
DR Biidge . nos - 8000. - 2400  S600 - 3 C 240 1.2 168 -
VR Bridge nos 4000 1200 2800 6 240 712 163 -
" Sub-total ' 4,184.0 1,2552 29238
5. Miscellanzous Items 3% of [tem 14 above LS. 61790 3,5629 28161
Direst Cost 2190129 1233278 96,685.7
JJEE Administration and Consulting Cost 32,5292 247498 70793
1V Institutional Reforin Cost 83065 41368 4,169.7
V Physical Contidgency (10% of itera J, TLIN andlV) 260208 154204 105004
Base Construction Cost 156,239.3  166,0351  119,004.2
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Table E-21 Direct Censtruction Cost for
Lining on Thamman DPistribotary System

Waork {tem Specificaton Unit Unit Cost{Rs.) Work Cost{1,000Rs.)
Total ¥ L Volume Total F L.
I Conpensation
1.1 Compensation for Land, House ete LS. 16000 FO00 2095 1587 00 3687
1.2 Compensation for Hand Pump ete LS. 200 0.0 0.0
Sub-fotal 138.7 0.0 3887
H Direct Constrection Cost
1. Gate and Insiallation at Disty's Head nos 892,000 300000 592,000 2 1,734.0 600.0 1,1840
2. Eanthwork
2.1 Stripping (0.2 m) - by machine m3 225 174 510 I ‘6103 . 4719 1333
2.2 Excavation for by machine&manual  m3l 185 210 115 1443218 55564 31,8967 1,659.7
Capal Prism - ) :
_2.3 Embankment and by machine, pormal m3 579 449 13 312375 18,0865 140256 40609
Compaction of Bark _ _
2.4 Borrow & Haulage Excavation and haul - m3 546 426 12 1849615 10,0989 758794 22195
within 500 m .
2.5 Trimming & Manual m2 9.1 00 9.1 2234251 2,033.2 0.0 20332
Sueface Finishing ] ]
2.6 Excavation for by machine m3 RS 210 115 1561072.5 6,010.1 42149 1,795.2
Diversion Work .
2.7 Embankment by machine m3 515 419 10.5 730158 c- 89103 70936 158167
- for Diversion Work
Sub-total © 50,6954 32,1102 135852
3. Lining Work . o
3,1 Mortar Pluster 1" mortar . m? 51.8 12.3 395 2234254 11,573.4 2,748.1 £8253
3.2 Concrete insitu 3" thick md 29962 10723 19239 170236 SLO0G.1 18,2544 ° 32,7517
3.3 Puecast Panel 2" thick m3 33000 12000 2100 o o006 00 00
34 Joim ) RubbedBituman m 250 200 5 82324 2,059.8 156478 4120
3.5 Geomembrane 1mm m2 . 3400 3000 40 : ©00 00 - 00
with geotextils : ' .
Sub-total C 64,6393 226504 4198990
4, Structure _
(Mew/Replace Iastallation) o - § _
Qutlet pos 26000 7800 18200 72 1,8720 5618 - 1,3104
VR Bridge pos 40000 32000 - 28000 21 240.0 2520 . 5880
Prop ‘pos  GOOOO 18000 42000 1 600 T80, 0 420
Washing Step pos . GOODO 18000 © 42000 i 6000 U180.0 4200
_Buffalo Wallow ‘nos  TO000 21000 49000 M 5300 - 2940 686.0
" Spillway i nos - 70000 21000 © 49000 o - 0.0 00 0.0
(Repair Work) 10% of New : _ ’ : s
" DR Bridge BOS 8000 2400 ¢ 5500 1 80 - 24 5.6
VR Bridge nos 4000 1200 2860 8- e 9.6 N4
Sub-total 4,3920 13176 30744
5. Miscellaneous Bems 3% of Item £-4 above LS. _3.645.3 1,850.3 1,795.0
Dicest Cost 125,156.1 635286 61,6178
Mt Admiristretion and Consulting Cost © 17,8120 128534 . 49586
IV Institutionat Reform Cost 4,806.1 2,148.4 26518
V Physical Contingency (10% of item |, 1L andiV) 14816.3 . 17,8530 6,963.3
162,979.2 86,0834 76,5958

Base Construction Cost




Table E-22 Direct Construction Cost for
Liniog on Chinna Distributary Systemn

Work ftem Specificalon  Unft Unit Cost(Rs.) Work Cost(1,600Rs.)
Total F L Velume Total r L
" T Conpensation o
1.1 Compensation for Land, House ¢ie LS. 16000 6006 1794 3157 0.0 3157
1.2 Compensation for Hand Pump cte LS. 200 0.0 200
Sub-total 3157 0.0 3157
i{ Direct Construction Cost
1. Gate and Installation at Disty's Head nos 852,000 300,000 592,000 2 1,784.0 600.0 11840
2. Earthwork ) ‘
2.1 Stripping (0.2 m} by machine ) m3 225 174 51 18805 423.1 72 959
2.2 Excavation for by machine&manual  m3 385 270 115 1423744 43264 3.034.1 12923
Canal Prism o .
2.3 Embankmentand by machine, normal m3 579 449 i3 2350884 136116 10,5555 3,056.0
Compaction of Bank o
2.4 Borrow & Houlage Excavation andhaul  m3 © 546 426 12 1349645 1,360.1 5.749.5 16196
) within 500 m
2.5 Trimmiing & Marual m2 2.1 00 g1 191668.2 1,744.2 00 1,7442
Surface Finishing .
2.6 Excavation for by trachine m3 385 FARH 115 129230 49754 348972 - 14861
Diversion Work .
2.7 Embankment by machine m3 515 41.0 0.5 1414805 72862 58007 14855
for Diversion Work
Sub-tetal 39,3129 28,6290 10,6839
3. Lining Work : : . : ,
3.1 Mortar Pluster 1" mortar w2 SE8 0 123 395 1916682 99284 - 235158  1,5709
32 Concrete insity 3" thick m3 29962 '1,0723 19239 14605.3 43,7604 156613  28,0699.1
3.3 Precast Panel 2" thick m3 33000 1.2000 2100 0.0 00 . 0.0
34 Joint Rubber/Bitumen m 250 200 5 639107 1,592.8 127182 3196
A5 Geomembrane Imm m2 3100 3000 © 40 0.0 00 0.0
with geotextile ‘ : .
Sub-total 552866 19,2970 359896
4. Structure :
(NewfReplace Installation) _ : ) C -
- Ouidet nos- 26000 . 7800 - 18200 B8 22880 - 6864 16016
VR Bridge 005 40000 - 12000 28000 23 900 2760 6.0
Drop nos. '~ 60000 - 1R000 42000 | 600 8.0 420
Washing Step aos 60000 18000 - 42000 3 180.0 540 - - 1260
~ Buffalo Wallow nos 70000 21000 49000 20 §,400.0 4200 - 9800
Spiltway . : pos ¢ 70000 21000 45000 ¢ 00 Q0 00
{Repair Work) 10% of New . ' -
- DR Bridge ' nos - 8000 . 2400 S&600 - O 00 S 00 08
VR Bridge nas 4000 1200 2800 - 3 S0 36 - 84
Sub-total : 48600 14530 14020
5. Miscellaneons kems 3% of ltem 1-4 above LS. 30373 14995 15318
Direst Cost 104,2608 51,4835 52,7973
NE Administration and Consulting Cost 146645 104164 42481
- IV Institutional Reform Cost S 40180 17410 ¢ 2,2770
¥ Physical Contingeacy (10% of item &, 11111 andiV) 123299 6,361.1 55658
Base Construction Cost 1356289 70,0050 656138
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PABLE 12-23 Price List of Labour and Construction Malteriat

No. Ttem Unit  Cost{Rs)) Remarks
Total  Foreign  local _
A. Labour
} Forman nan-day 250.0 1X)) 2500
2 Assist. forman/Semi-skilled man-day 200.0 0.0 200.0
3 Heavy equi. ope man-day 200.0 ¢.0 200.0
4 Assist. heavy equi. ope man-day 180.0 0.0 180.0
5 Dump truck driver man-day 180.0 0.0 180.0
6 Assist. dump driver man-day 150.0 0.0 150.0
7 Common driver - man-day 150.0 00 1500
§ Carpenter/Mason man-day 200.0 0.0 200.0
9 Bar bendar(cut and bind) ten 900.0 00 9900
10 Common labour(unskitled) man-day 110.0 0.0 1100

B. Consfruction Malerials

1 Aggregates, rock and soil .
a) Sand{normal} m3 110.0 00 110.0  from Chenab River

b) Sand{coarse) m3 2000 00 2000  from Chenab River .
¢) Coarse Aggregate/Gravel m3 300.0 60.0 240.0  Faisalabad(Rp 200/Salgodha, Rp 420/Lahore)
Rock quarry at Salgodha '
d) Rock, Riprap .m3 4250 850 3400 Rock quarry at Salgodha, cost at Lahore
¢} Fine Clay kg/m3 - 400 0.0 40.0 :
2 Lumbes '
a) Plywood ,Smm m2 008 00 1000
by Timber ( Plank,17#12") m 130.0 00 130.0
<y Timer(Scaffolding4") m 90.0 0.0 90.0
3 Rainforced iron bar . ton 200000~ 6000.0 14000.0
© 4 Portrand cement ton 37000 1LI0O 25%).0
*5 Fuel and Oil Product , :
" ) Gasoline - it L1650 50 116
b) Diesel it 750 23 83
“¢) Engine oil it 95.0 285 665
- d) Bitumen 80/100 C kg 60 - 18 42
6 BQ_P_in & Flume - Co
a) Dia. 6" m 1250 250 1000
b) Dia. 12* m © 3100 620 2480
7 Steel '
a) Steel Plate/products ton 250000 50000 20000.0
b) Hand Rail ton 220000 44000 176000
8 Other . _
a) Brick 1,000pc 1500.0 0.0 15000 commonly available
b) Ceramic Tile 1,000pc  11500.0 ©0.0 115000  National Ceramic Co. -
¢) PVC Shect (0.08-0.12mm) m?2 180 - 180 00 - imported from Korea
d) Polyethylene sheet(same) m2 140 42 98  Local Product
&) LDPM Rubber Shect{1mm) m2 3000 3000 9.0  Japanese Market Price
f) FPA Sheet(0.8mm) m?2 170.0 }70.0 0.0 ° Dstimated price at PC-1 of FEISS Pr()jccl
g) Geo-Textile{Imm) m2 30.0 0.0 310.0
h) Tree Plant - 1.000n0s  S000.0 00 5000.0
i) WaterSta’p(Lining Joint) m 200 20.0 0.0  Rubber Beli(150mm width x 1mm thick)




Table E-24 Operation Cost of Construction Equipment

Specificalions

Operation Cost

No, Equipment Spec. PS FC C Tolal Remarks
(Rs./hr)  (Rs/hr)  (Rs./hr) s
A Earth Moving & Excavalion
1. Bulldozer D6 111 160 851 80 941
2. Bulldozer 17 17t 220 1,064 130 1,194
3. Bulldozer ,DS with Ripper 21t 290 1,918 179 2,097
4. Tractor shovel 1.2m3 100 660 127 787 *2
5. Excavator G.6m3 140 1.106 94 1,200 *]
6. Excavator 1.2m3 210 2,092 130 2,222 *3
7. Predger of 1.2m3 backet 21t 230 2,092 130 2,222 - *3
8. Tractor Trailes 5t )] 162 35 197 2
9. Wheel loader 2.2m3 160 1,060 109 1,168 |
10. Bump teuck 1t 210 166 151 96 *1
1. Durp truck 201 290 1,467 206 1,674
B. Compaction
12. Tyre roller CHAITL 100 336 70 406 *1
13. Tyre roller 2131 150 586 87 673 *3
14. Tamping roller (C. dozer) 17t 150 1,241 121 1,362
15. Tampiog roller (C. dozer)} 21¢ 230 1,943 205 2,148
16. Vibration roller 3 25 93 50 - 443
17. Vibration roller 15t 160 1,576 126 1,703
~ 18. Sheep-Foot Reller H-17¢ 100 464 99 563 *3
" 19, Pncumatic Vibrater - - 52 6 53 *2
- 20. Tractor Water Bowser,4m3 51 60 174 35 209 *2
21. Water tank rolly, 10m3 e 210 696 87 783 *]
" 22. Motor Grader of 3.7m brade iTt 150 1,241 121 1,362 *]
C. Other Equipment _
23. Nonnal Truck 10t 160 - 348 52 400 *2
© 24, Nomnal Truck 2t 100 C 232 35 267 *2
125, Xeepd-wheel drive 21 120 39 46 165 *2
" 26. Truck w/ 2tcrane "~ 10¢ 160 406 52 458 ¥R
- 27. Tractor wf itcrane .31 60 © 209 35 244 *2
- 28. Compressor 3 110, 432 101 534
29. Compressor S 1Tm3 - 190 . 636 150 787
-~ 30. Concrete mixer,1bag 0.16m3 - 383 35 418 C*2
* 31. Concrete mixer ,3bag 0.5m3 - 696 158 154 *2
32, Fruck Mixer{4m3) 11t 210 © 696 87 783 *3
33. Batching Plant,0.6m3 41kw - 1297 44 1,341
34. Generator . HOXVA - 174 58 232 *2
35. Generator y Iskva - 37 87 458 *2
36. Crusher Plant,dia=600mm 45Kw - 539 44 583
37. Sccondary Crusher 0.5m3 - 128 17 145 *2
38. Fucl Bowser, 10m3 At 210 © 696 81 783 *]
39, Low-bed Trailer 351 320 1,392 174 1,566 *]
' 40. Bitumen Sprayer,Truck Mountec  #1¢ 210 696 87 783 *3
D. Boring, Blasting & Piling
“41. Boring Machine 3UIKW - 94 36 130
42. Augar Machine 45kw - 539 44 583
'43; Pile Driver - 210 C 696 87 783
44, Pacumatic Jack Hammer 2" bit . 220 23 244
45. Rock Drill 220 23 244

Note¢:

1. Blank Remarks mcans climated cost according to international price

2. *1: Price Listed from Puniab Gov't 3. *2: Price quated or chocked from Local Market

3. *3: estimated from Local Market Price of Eyquivalent or similar iter
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