CHAPTER 8 PROJECT EVALUATION

8.1 General

The basic assumption for ecconomic evatuation of the Project are sumanarized as follows:

1) The economic useful life of the Project is 50 years,
2) Al prices are expressed al May 1996 prices in Rupee,
3) The exchange rarc of US$1.00 = Rs.34 = Yen 107.9 as of May, 1996,
4) " A standard conversion factor (SCF) with 0.9 is applicd lo domestic cost elements such as
transport, handling and processing for estimation of cconomic value,
5} ‘The transfer payment such as tax, duty, subsidy and interest are excluded for the eslimation
of economic costs and prices,
6) Economic prices of farm inpuls (uréa, triple super phosphate and muriate potash) and
tradable farm produce (wheat, maize, sugarcane, cotton, cotton seed, and citrus) are
estimated on the basis of IBRD projection of world market prices for 2005 in constant 1996
terms. Economic prices of other non-tradable farm cutputs and farm inputs are set at same
financial prices. ‘
Ty The part of unskilled labor is convutm to the economlc valuc applying the conversion
~ factor of 0.88, and
8) The construction components arc converted 1o ecomnomic'va'luc applying Construction
Conversion Factors (CCFs) which are calculated on the basis of proportions of local and
foreign costs, transfer payment, unskilled Jabor and other local costs at the local portion,
8.2  Economic Cost

The cconomic costs for the projeét; annual O&M and replacement are calculated applying.

Construction Conversion Factors (CCFs) to those financial costs as follows.

: : - {Rs'000)

Mem Financial  Economic
1. Project Cost 3,119,937 2,345,269
{1) Compensation 3,402 0
{2) Construction 1,985,496 - 1,794,295
{3) Cogincering/Administration 284,236 260,558
{4) Institutional Reform 76,118 . 63,219
(5) Physical Contingency 234,925 213,206

- {6) Price Contingency 535,760 0
11.- Annual O&M Cost 22,832 20,549
111, Replacement Cost 794,198 "8
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3.3 Economic Benefit

The direct benefits to be expected from the canal lining are (1) increased production,
(2) reduction of tubewell operation cost, and (3) reduction of operation and maintenance cost.

(1) Increased Production

increased production will be expected from stabilized water supply, application of additional
water. In addition, reduction of seepage will itprove groundwater table and, hence, results in
the mitigation of salinity and waterlogging problem, which contributes to the increase of crop
production. For the cvaluation, it is assumed that increased irrigation water will be reflected by
the increased productivity only and no.change in cropping intensity and cropping pattern is
assumed. In the Fresh Groundwater Area (FGW), groundwater is used for supplemental
irrigation and, accordingly, it ¢an be assumed that available amount of irrigation water will be
same even afler the implementation of the project. Thercfore, benefit from the increased
productivity is realized only in the Saline Groundwaler Area (SGW). Expected increasc in
yield is calcutated by the present yield multiplicd by water saving rate and yield response factor
which is estimated by FAO. The net production value of crop production is defined as the
- difference between "with project case” and "without project case” as summarized below. (See
Table 8.3-1) | -

(Rs."000) .

- SGw Without With Net Production
: (ha) Project Project Inerease
" Lower Jhelum 56350 837342 999,306 161,964
- Lower Chenah 108,740 1,304,706 ¢ 1,577,321 ¢ 272,585
Ceniral Bari Doab  + 58,543~ 285,806 336,274 44,468

~Total _ © 193,633 2,427,884 . 2906901 479,017

It is assumed that production increase wili be achieved soon after the completion of lining
works of each canal. The benefit for all areas will be realized completely from 7¢h year.

(2)  Reduction of Tubewell'Operation Cost

‘In the Fresh Groundwater Arca (FGW), groundwater is presently used for irrigation as the
- supplementat purpose. However, canal lining makes more irrigation water available from
surface system and teduces recharging of groundwaler. As a result, groundwater presently
?pumpcd up for irrigation in FGW will be n,pfaccd by surface irrigation water.- Therefore, the
operation cost of these punips will not be required after the lining and the saved operation cost
will be considered 'a_s abenefit. Total amount of saved water per annum is about 163.2 MCM
and the pontion for FGW is about 31.5 MCM per year. The benefit from reduction of tubewell
operation cost is calculated by mulliplying saved water in FGW by unit operation cost of
tubewell. The unit operation cosls for diesel and electronic tubewells are Rs.0.31/m3 and
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Rs.0.35/m3, respectively (including depreciation cost). The expected benefit is about Rs.10.1
million per year. {See Table 8.3-2)

(3) Reduction of Opcration and Maintenance Cost

As an integrated components of the project, operation and maintenance of distributarics and
minors will be transferred to Farmers' Organization (FO). The transfer of the O&M urges
rationalization of O&M system and, as a result, the Q&M cost will be reduced. This reduction
of the cost will be considered as a benefit. The O&M cost for "without project case” is
estimated as the cost for mainfaining the capacity of the design discharge, and its peronne} cost
is assumed to be same as persent situation. In the case of "with project”, personnel cost is
estimated by multiplying the nuraber of staff required for FO and thier assumed salary (the
salary for PID staff is referced). The maintenance and repair cost is calculated based on the
necessary cost for maintaining the canal capacity of lined canals. The benefit for the reduction
of operation and maintenance cost is defined as the difference between "with project” and
"withoul project” as summarized below.

. - (Rs."000)
Without With Benefit
Project Project '
Personnel Expense 11,968 4,525 7,443
M & R Cost* T13,596 16,023 -2,427

Total . 2,565 20,549 5,016

*; Maintenance and Repair Cost
i IMigures are indicated in economic price.

8.4  Economic Evaluation

Based on the flow of pfojéct cost and benefits showa in the Table 8.4:-1', the economic rate of g
" return is calculated as 19.9%. EIRR is also caleulated also for 12 distribtaries and the tesults
are as follows.

© System - Distributary EIRR

1LIC Pindi _ 18.5

Hujjan 241

‘ ' Kirana 165

LCC Sarangwala 15.0

Nasrana 266

Gojia 2

" Mungi 229

Janiwala/Hamza 29.7

Pir Mahal 13.2

o Killianwala 17.3

cBpe “Thamman 1.3
. _Chima 26

Qverall 19.9
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" For the sensitivity analysis, (i) }0% and 20% increase in initiat investment cost, and (i) 10%
and 20% decrease of crop production are assumed.” The EIRR for each case is summarized

below.
Benefit Cost Increase
Docrease 0% 10% 20%
0% 19.9% 18.1% 16.7%
10% 18.0% 164% 15.1%
20% 16.1% 14.7% 13.4%

Considering the results that EIRR of the Project (12 distributaries) is 19.9% «nd that for each
disiributary is above 12% except Thamman distributaries, the Project is cconorilic'aily feasible.
From the result of the sensitivity analysis, it can be concluded that the Project is nof sensitive to
the increase of initial investmient cost and to the decrease of crop production benefit,

8.5 Financial Analysis

(1) Farm Budget Analysis

- Fafm budget analysis on different farm size has been made for “with project” and "without
: project” case for three project arcas (Sce Table 8.5-1). Itis expected that the farm income will
be increase by 10% on average for all farm sizes after the implementation of the Project.

- Farmirs' capacily to pay for water charges is assesscd by the comparison between fariners’ net:

. [eserve and estimated water charge after the iniplementation of the Project. Water charge is
(;‘(‘rnip'u-lcd by dividing the O&M cost and replacement cost (assuming 12% of discount ratc) by

- CCA. The share of water charge ‘against nel reserve is less than 3% for all size of farmers, and -
no scrious impact is cxpcclcd.' In case of assumption that farmers will atso repay. initial
investment cosi, water cflargc including amortization will be Rs.1,174/ha in Lower Jhelum,
Rs.1,161/ha in Lower Chenab and Rs.1,097/ha in Central Bari Doab. Their shares against net
reserves will be not more than 15% for all size of farmers.
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(Rs)

Iem . Marginal Sinall Medivm Large
Lower Jhelum :
1) Farm size (ha) {1.56) {3.49) (6.36) (16.45)
2) Net Reserve 12,600 33,440 74,980 232,500
3) Water charge 291 &350 I,185 3,064
3)!2)(%) 2.3% 1.9% 1.6% 1.3%
4) + Amorlization 1,334 4,696 7,470 19,312
H ) 0 14.0% 12.2% IO 0% 8.3%
Lower Chenab
1) ¥arm size (ha) (1.52) C(370) {6.82) {13.99)
~2) Net Reserve 19,920 54,230 16,170 222,010
1) Water charge 263 642 1,182 2,426
12 (%) 1.3% 1.2% g 1.1%
4) + Amortization 1,763 4,301 7916 16,247
4312 (%) 88% 7.9% S 12% . 7.3%
Céntral Bari Doab
1) Farm size (ha) (1.48) (3.47) (6.36) (16.01}
2) Net Reserve 10,820 34,530 76,870 225,120
3) Water charge 243 572 1,049 2,638
N 2}{%) 2.3% 1.7% 1.4% 1.2%
4) + Amortization © 1,621 3,810 © 6,981 17,564

4} /2) (%) 15.0% 11.0% 9.1% 7.8%

(2) Repayment capability of the Project

The repayment capability of the Project is also studied by preparing cash flow statement. The
cash flow statement is prepared on the basis of an annual disbursement schedule of the financial

*initial investment cost as summarized below.

(Rs,'000)

frem R i N £.C. :

Initial Investment Cost “1,388,971- 1,195,206 -
"Price Contingency 285,222 . - 250,538

* Total _ 1,674,193 1,445,744

It is assumed that the capital cosl requifed for the implementation of the project will be arranged

under the following conditions:

(iy Foreign currcucy portion of the capital cost is financed by a loan from an
intemational organization.

(i) Interest rate of the loan is 2.3% pcr annum and repayment pumd is 30 ycars
including 10 years grace period. '

(iii) Local currency portion of the capital cost is ﬁnanccd by the Governiment Bltdgct
without repayment.

According to the above assumptions, the total fuind requirements for construction of the project
was estimated with its yearly breakdown as shown below.
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(Rs./000)

Year International  Governmeatal Total
Fund Budget

1999 76,602 30,468 107,070
2000 68,114 44,478 112,592
2001 315,383 285,554 600,937
2002 366,983 324,094 691,077
2003 432,352 388,534 820,886
2004 -4 14,760 372,615 781,375
Total 1,674,193 1,445,744 3,1 19,21?_

Assuming that repayment of the projcbt cost is arranged by the budgel of Government of
Pakistan, amortization is estimated at about Rs.76 million in average during the repayment
period.

8.6 Indirect Benefits and Socio-economic Impacts

- Based on the data collected from the local government offices and the data of 1990's
Agricultural Census, the estimated be neficiary is about 134,000 houscholds and about 940,(}(}0
farmers. * In addition 1o the {angible benefits mentioned above, following 4 items are
considered as the expected indirect benefit and socio-economic impacts.

(1) Improvement of Inequitabie Water Distribution

- Along the unlined canal, it is often observed that canal bank is broken and excessive water is
taken by some farmers at the up-stecam and very little of water is available at the down-stream,
~After the lining of canals, this type of disturbance will be physically impossible. Additionally,
mshtuuomi n,form will make 1hc unfair water wtilization be impossible from the social points of

VlCW

(2) Satlinity Centrol

As it is mentioned in section 8.3, expansion of waterlogging and salinity area will be stopped
-by canal lini}lg. In saline groundwater area, there are some cases that farmers use saline
ground water for‘lirrigalion when they face extreme water shortage. In this case, soil which is
préscmly in good condition can be affected by salinity and it will turn into unsuilable soil for
culnvallon Lining of canals will make farmers have more surface water for j |rngauon and, as a
result, expansion of salinity will be avoided.

(3) Increase of Employment Opportunity

After the implementation of the Project, total labor requircment for farm work will be 12.9
miltion man-day. Besides, it is expected that increase in agricultural production will activaté its
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markeling and processing factory and, accordingly, result in the increase of labor requirement

-at relaling factories and agencies.

(4) Securing Stable Food Supply

The project will contribute to the securing of self-sufficicncy of agricultural produce. Sulficient
supply of food will also make an important contribution to attain economic independence of
Pakistan. In addition, the surplus would decrease the annual amount of imports of those

produce and thereby save the foreign exchange.
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CHAPTER 9 CONCLUSIONS AND RECOMMENDATIONS

2.1 Conclusions

I, The Project broadly comprises two componeits: (i) physical works including the lining
of 540 km of Distributaries and Minors belonging to 12 Distributary systems with a total
command area of 241,111 ha and remodelling of related structures and (it) formulation of
farmers organizations in compliance with GOP's institutional reform program. The total cost
would be Rs. 3,120 mitlion (USS$ 92 million). The Project would be implemented by
PID/PIDA for six years from 1999 to 2004 on a pilot project basis.

2. The study revealed that the Project would create new waler resonrces equivalent to 10.7
% of the authorized discharge and be economically viable with an EIRR of 20 % based on a
- conservative evaluation. The Project would increase farmers’ income by about 10 %. The high
economic viability could be attributed to the shost distance of Distributaries and Minors per
CCA (2.2 mv/ha) and the low unit cost (Rs. 12,940/ha or US$ 380/ha). In general, prerequisiles
for high economic viability of a canal lining project would be (i) most of the benefitted area falls
in SGW zones; (ii) average scepage rate is 6.3 cfs/msf or more; (iii) canal is designed suitable
~ for lining.

3. -Juclginjg from the dialogue at farmers meetings, farmers have a strong will and self-
' confidence to uridertake the O&M of Distributarics and Minors. But they are also cognizant of
necessily of technical assislance from experts. it is cagerly anlicipated that the farmers’
~ capability demonstrated in the management of walercourses will be exerted for Distributaries
“and Minors. ' ' '

4. . The Project will realize more equitable and rational water management through (i)
physical improvement of canal system including the regularization of canal shape and
remodelling of outlets and (i) farmers' direct participation in water management which will
cffectively suppress illegal abstractions.

9.2 . Recommendations
1. The Project is economically feasible and technically sound. It is recommended that

-"GOPIGO‘P'unjab would irmplement the Project as soon as possible.

2. It is reconimended that GOP/GOPunjab woutd procure technical services of cugineers
for the detail design, preparation of tender documents and construction supervision of the
Project.
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3. It is recommended that GOP/GOPunjab would niake arrangenient to provide technical
assistance for farmers organizalion 1o implement the participatory O&M including legal
framework establishment and formation of organization, registration, transfer of facilities,
formation of O&M plan, assessment and coltection of water charges.

4. Reports concetned states that land acquisition outside the canal right of way is very

difficult and need a long procedure even one year rent. It is recommended that the GOP and

GOPunjab would make a comparative study on the original plan and alternative plans as shown

below and adopt more paractical ones for the canal reaches where land acquisition is

unavoidable in the current design,

(i) Conslruction of diversion canal completely within the right of way using portable

" precast concgete flume to omit land acquisition and reduce diversion carthwork

volume which may increase construction cost and require further study of working
procedure of the concrete flume:

(i) Lining work within the canal closure period us'ing geomembrane and precast concrete

pannel to omit land acquisition as well as diversion work.

5. At is recommended that GOP and GOPunjab would execute the following research and
" tests prior to commencement of construction at certain s;rétches of canal and incorporate the
tesults of the rescarch and tests in detailed design and construction plan: (i) measurement of
‘secpage rate (pre and post lining condition); (i) construction speed and soil compaction test;
(iii) measurement of required earth volume; (iv)j measurement of hydraulic features of lined
channel such as roughness coefficient, velocity and'dis'chargc; ) cxpcrimcnt abodit lcmporéry
outlets; (vi) proportionality of each type of outlel; and (vii) improvement of water lighlnc#s and
'rcinforccmenl_of concrete at field condition. IR

6 Activation of agricultural extension activities is very ilnlaor!ah( for dissemination of
technologies on effective use of water and adequate farming practice. It is recommended that
GOP/GOPunjab would enhance the efficiency of research and developmet, strengthen
extension activitics, and allocate necessary budgels. '

7. Initial environmental examination (IEE) was conducted on 19 itéms. Environniamally
the Project has _more beneficial inipacts than adverse impacts and possible adverse impa-cls that
* could occur. It is recommended that GOP and GOPunjab would take the following mitigative
aclions: _ |
_ (i)  Forest plantations in_lhc right of way removed for the construction work should be
reforested after' the completien of the Project;
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(iiy Drinking water supply should be continued during the construction stage and shaltow
hand pumps be reinstalled at switable locations. Tubewell schemes should be
monitored for loss in fresh water aquifer potential. If they are affected, alternate
schemes should be provided;

(iti) Mode! studies should be undettaken to determine salt water intrusion into the fresh
water and loss in aquifer potential;

(iv) The formation of a commitlee in PIDA to implement the monitoring plan and take

© corrective action.

8. The Project does not include such components as OFWM, drinking water supply and
drainage, of which inclusion in the Project was requested by DOA and other Provincial
Departments. The reason is that these iteins arc out of scope of this Study. Nevertheless these
items are important for farmers' living and production activities and may be dealt with by
FOAMWUA. It is proposed that GOP and GOPunjab would implement different projects for these
items.

‘9. It is recommended that GOP and GOPunjab would make adjustments between this
Project and NDP-1 to avoid overlapping of works and any other inconsistency when detail
designs of the latter are slarted.

9.3  Recommendations for Institutional Reforms

In pursuance of the national policy indicated in the report of the aQriculluré commission
"(1988).nalion'al conservation strategy 1992, Gighth five yeérs plan (1993) and the recent
Punjab Ordinance of May 29, 1997 on fcorganization of Irrigation institutions - the world
wide recognition that participation of the bencficiarics in the development of national resources
has proved to be more bencficial then public sector unilateral handling, it is a great opportunity
to introduce the institutional reforms into this project of lining of disteibutaries and minors in
- Punjab on pilot basis . The lining component (hardwarc) will serve to be a great incentive to the
farmers to organize and prepare them sclves for this responsibility which has bitherto been
considered as an external utility run by the state for which they have been paying scrvice
charges It will also relieve the provincial governments of subsidizing the O&M of the irrigation
and drainage system and zelease its resources for other important social welfare sectars such as
“education, health and domestic water supply etc. which are starved because of the extreme
necessily of diverting resourees 1o keep this life Imc{wngahon system} of miral Pakistan in
reasonable state of operation. It will also i improve the investment efficiency on the O&M of the
distributarics because of direct and immediate accotmlablhly The greatest social benefit will
accrue from the equitable distribution of watcr among all the farmers lrrespectwc of their
geographic position along the length of the dlslnbutay. It is our firm belief that if the FOs and
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Water Users Association are set up according to our recommendations it will be possible to
achieve the same standard of equity as is available on the water courses. The success of these
institutional reforms will give a very strong signal, both to the government departments and the
farmers, that it is in their interest ta replicate the same reforms alf over the conntry. The present
skepticism that the farmers are ignorant and they will not be able to handle and operate
complicated enginecring works - a myth created by interested partics, will be dampened and
farmers of other distributarics will come forward with the request for similar reforms. On the
analogy of improvement of water courses under OFWM project , there is a strong likelihood of
financial participation by the farmers in the future improvement of distributaries in the country.
However, the implementation of these refornis in this pilot project is of paramount importance
as it is feared that if left to government departments to implemcnt the reforms, the vested
interess, the lathergy and the “I know all" atlitude of the governiment officials on one side and
the lake of trust of the farmers in the present institutions on the other, there is much less likely-
hood of its success.

It is, therefore, essential that an independent team as given in the report [technical assistance
required for institutional reforms] is organized to handle these reforms at the grass root level. It
will interact with the government on be-half of the farmers as a well informed body to plead -
their cause.. The drafting of by laws, rules and regulations, the water supply and financial
agreements can not be left to the government depariments who, the farmers feel, to be biased
. against the farmers as the opposite party. The farmers will only trust and confide in a party
- whom they consider to be speaking on their behalf. It is, therefore, recommended that the
institutional reforms to be implemented by an independent body should be made an integral
rather an essential component of lhc project . ‘Without such reforms the investment efficiency
even in this project would bc doubtful as the outlets ‘will be broken agam and even the banks of
~ the distributaries will bc breached by vested interests. ‘
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" Fable 3.1.2-1 (1/4) Meteorological Data

Monlhly Mean Temperature ('C) / SARGODHA

Dee

Yeoar o Feh o Mar Apr May  Jun Jul Avg Sep Oct Nov Annual Mean
1986 110 139 183 246 294 325 316 313 292 248 191 128 232
1987 134 159 196 263 270 3431 329 327 306 243 191 133 241
1988 133 162 188 272 329 332 312 302 2093 236 189 139 242
1939 (4 134 189 239 314 329 312 .302 293 246 189 139 233
1990 138 145 180 241 326 334 201 308 302 243 192 133 23.7
1994 116 134 185 229 304 336 336 309 295 211 203 156 3.7
1992 129 . 1.0 183 238 296 333 313 307 1286 247 180 149 233
1993 (LY 166 178 258 315 343 308 327 294 241 189 144 240
1994 127 133 209 238 298 356 207 309 288 235 88 1312 23.4
1995 112 143 188 227 326 352 313 303 299 250 182 128 235
Average 122 146 188 245 307 339 313 310 295 244 190 138 216
Monthty Rainfall (mm) / SARGODIA xx..missing ( ). Eslimate
Year Jan  Teb - Mar Apr May Jun  Jul Aug  Sep Oct Nov Dec Anpuval Total
1986 38 424 843 556 193 419 S0t 853 1199 135 33 165 5379
1987 66 424 831 140 455 137 1036 00 419 00 00 00 3508
1988 56 00 455 340 00 58 3439 1517 384 41 00 S5)1 686.
1989 89. 36 645 43 00 119 1323 15§12 119 00 38 500 445
1950 29 909 607 300 157 224 998 1361 340 107 00 516 5618
1991 00 572 464 523257 818 284 1582 333 1.0 00 58 4901
1992 - 368 688 442 251 400 1582 1062 1516 292 10 61 (6803)
1993 35 201 310 505 -38 310 2586 00 605 00 -30 00 470
1994 36 180 152 St3 .94 94 1283 556 203 201 00 230 - 3544
1995 L5 99 762 427 224 406 681 1146 00 333 (00 00 4093
Aversge(ma/month) SO 321 S16 379 209 332 1373 965 640 124 2.4 1207 434
Average(mnvday) - F 0.2 | Ly - 13067 1t 44 31 21 04 0Ot 07 4
Monthly Humidity{%} 5:00 PM / SARGODIIA :
Year Jan Feb Mar Apr May Jun Jul Aug Sep - Oci Nov  Iec’ Annual Meon
1986 610 616 592 469 354 452 517 .667 558 609 700 739 584
1987 617 601 660 555 494 378 484 0559 515 600 695 726 519
1988 662 566 520 403 338 402 670 682 658 583 M1 7540 S8 -
1989 627 455 559 424 382 409 579 662 525 S50 664 705 545
1990 696 702 600 485 376 363 S12 701 04 582 S84 T 511
1991 693 635 661 579 488 M1 509 611 614 528 626 696 0.0
1992 669 615 475 459 400 (428 618 615 N7 5201 621 639 512
1993 559 520 518 427 408 456 636 S60 629 436 483 484 510
1994 610 485 422 SL1 424 411 654 98 607 502 532 S8l 539
1995 487 464 433 . 494 476 397 657 726 519 521 532 456 520
Average 632 572 S44 481 dI4 N7 593 661 601 SEB 618 650 S61




Table 3.1.2-1 (2/4) Meteorological Data

Monthly Mean Temperature ('CY FAISALABAD

Nov

Y ear Jain Feb Mar Apr May Jun Ml Aug  Sep Ol Pae Annial Mean
1986 109 139 190 254 298 335 218 313 292 247 192 124 226
1987 134 159 203 267 273 219 331 329 31 251 193 134 234
1988 134 160 3192 213 333 346 326 309 297 252 191 140 216
1989 1L7 135 190 243 308 333 317 307 299 254 189 139 236
1990 1335 147 184 217 325 342 318 314 304 245 196 135 241
1991 118 137 187 239 282 333 348 324 295 242 101 147 237
1992 130 136 190 243 295 340 315 311 289 251 (86 153 27
1993 11.9 169 182 261 329 340 312 326 295 249 202 |43 244
1994 123 137 213 247 323 352 327 319 287 241 199 ‘139 242
1995 119 151 185 238 314 341 323 306 305 259 192 135 239
Average 124 147 192 251 308 328 3td 316 297 249 193 139 218
Monthly Rainfall (mm) ! FAISALADAD xX.. missing { )..Estimate
Y ear Jan  Feb Mar Apr May Jun - Sul  Aug Sep Oct Nov Dec Annud Total
1986 41 176 200104 73 920 894 714 292 26 00 00 3137
1987 36 350 470 223 1290 17.F 923 26 143 00 00 00 363.2
1988 4530 441 45 00 00 1344 1143 76 00 00 162 3282
" 1989 219 35 243 38 xx 183 1059 836 xx 00 00 238  (3583)
1990 266 194 463 162 00 130 755 1018 494 00 00 157 4239
1991 00 210 128 1149 187 269 39 63 510 10 00 42 2607
1592 289 137 85 399 293 184 609 1046 854 00 05 05 3706
1993 f36 70 97 25757 43 1453 43 S12 00 00 00 2708
O 33 89 03 11025 xx 376 495 706 00, 10 55 (2208)
1995 - ES 1007065 69 xx 822 707 00 xx xx 00 06 - 4REF
 Avesge(mm/month) 102 1997 214 255 216 302 816 SI8 456 04. 02 6.7 2.5
Average(mmfday} 03 07 07 09 07 10 26 18 1.5 00 00 02 o9
Monthly Itumidity(%) 5.00 PM/ FAISALADAD
" Year Jan. Leb Mar Apr May Jun  Jul  Aug Sep Ot Nov  Ive
1985 430 410 380 260 210 280 500 520 430 410 450 450 394
1987 420 430 550 230 340 270 390 430 390 360 410 430 392
1988 © 420 350 380 220 160 250 510 510 470 400 480 520 397
1989 ~41.0 300 4.0 200 160 310 500 520 420 350 430 560 331
1990 - 550 530 HO 260 210 290 430 3530 S10 430 490 ‘S60 s
1991 1390 620 460 410 320 290 390 520 550 420 460 57.0 450
1992 510 7460 430 340 '230 250 430 540 500° 370 530 560 432
1993 460 390 370 560 210 330 480 450 500 330 520 490 424
199 480 470 ‘330 230 200 240 S30 530 460 360 480 S0 403
1995 910 410 370 380 260 330 510 620 490 560 1O 430 418
Average S0.1 437 412 309 233 284 473 533 475 399 469 090 20
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Table
Monthly Sunshine Hour / FAISALABAD

3.1.2-1 (3/4) Metcorological Data

XX...nissing (). Bstimate

Year Jan  Teh Mar Apr May Jun Jul  Awg Sep Ol Nove IDee Anped Towd
1986 2460 2090 2566 270 xx 2680 2860 2733 2677 2866 2311 (916 (309.8)
1987 21822163 206 3009 2644 3156 2784 2603 2735 2416 2569 2075 30512
1988 1997 2321 203.6 2497 3260 2148 2840 2730 2566 2838 2433 2151 29167
1989 2396 xx 2133 2954 3149 xx xx 2780 2964 2929 2421 173.6 (30703)
1990 1933 181.0 2601 2721 2927 228 2663 2474 2645 2771 2672 1898 10336
1991 2324 1797 2438 2585 2782 3011 2365 2204 2414 2778 2381 1853 29222
1992 150.5 2109 2149 2459 2968 2658 2556 2596 2313 2927 2726 210.1 2856.7
1993 208.7 1946 2119 2838 3057 259.2 260.1 3041 xx 2859 2311 2291 {30739)
- 1994 147.8 180.0 2574 2627 317.7 2730 2167 2249 283.6 29672 2332 2075 29007
1995 2277 1934 2517 2632 3384 3111 2533 2326 2886 2674 2509 2039 30822
Average(hr/month) 2064 1997 2357 271.0 3039 2704 2541 2583 2667 2810 2419 2014 . 29904
‘Average(hifday) 67 71 176 90 98 90 82 83 89 91 81 65 82

Monthly Mean Temperature ('C) / LAI{ORT

Year Jan Ueb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec Aanual Mean
1986 3.1 187 205 265 297 337 305 311 296 255 205 139 242
1987 194 1717 210 276 273 336 336 325 323 265 206 154 252 -
1988 148 176 155 291 347 347 313 305 298 258 205 153 - 250
1989 129 153 205 259 319 337 317 299 302 261 201 149 244
1990 150 155 192 263 323 339 311 303 299 247 207 501 . 245
1991 133 146 194 245 304 328 330 309 305 M9 199 155 | 241
1992 142 154 206 264 300 339 311 307 225 263 204 166 246 -
1993 1129 183 195 2701 336 343 307 332 296 263 210 157 252
1994 I4.1- 158 229 257 327 4351 319 305 289 251 208 153 249
1995 1128 160 200 251 331 351 315 293 301 267 205 151 246
T Avenage 138 161 199 264 316 341 316 309300 258 205 153 27
Monthly Rainfatl (mm) LA1IOR L XX:-niissing (). Estimate
N Year Jan " Feb  Mar' Apc May lun Jul Aug  Sep  Oct  Nov D¢ Annual Total
DS 53 430 226 48 205 708 2226 1344 606 79 03 95 6123
1987 287 566 404 97 929 619 258 381 25 202 00 03 4911
1988 76 198 T30 34 00 562 2190 2318 1363 44 26 451 8153
1989 484 83 3L1 70 108 154 2551 1678 429 00 75 24 6157
1990 42 1175 94 189 39 120 1815 2919 1845 19 89 336 9552
1991 XX 357 83 S89 90 931 320 I%47 426 57 00 XX (560.5)
1992 611 .304 210 165 264 74 880 1964 1508 S8 97 57 6292
1993 106 149 401 318 80 283 1829 335 213 00 - 05 ° 00 3H9
1994 238 205 60 98 367 136 1283 1543 1155 43 0S5 275 5h8
1995 285 1144 146 178 08 556 1476 3512 836 44 SO 25 | 8%60
Average(mm/aionth) 242 482 364 189 224 424 1613 1800 821 64 35 162 S35
_ Avewgi(mmiday) 078 172 117 063 072 141 520 581 275 021 012 052 L8

T3



~ Monthly Flumidity(%) 500 PM/1LAIIORE

‘Table 3.1.2-1 (4/4) Meteorological Data

Jun

Sep

Year Jon  Feb Mar Apr May St Aug Oct Nov e Annual Mean
1986 4O HO 390 220 270 320 610 S80 480 470 490 500 438
1987 500 470 530 270 390 260 390 500 380 450 410 510 22
1988 470 420 390 230 190 300 620 630 550 420 510 550 410
1989 430 370 390 200 170 300 500 610 470 320 40 570 398
1990 490 530 410 250 270 300 590 670 610 460 510 570 474
1991 430 470 420 360 210 340 480 630 500 390 450 550 439
1992 80 0 380 300 290 300 550 660 570 420 560 560 168
1993 410 390 430 270 210 310 S80 530 €00 390 470 480 428
194 520 470 350 250 260 290 650 670 S20 300 S30 570 156
1995 530 S00 400 360 270 280 630 760 520 460 490 510 47.6
" Average 484 450 412 276 262 300 560 622 520 417 486 537 4
- Wind Velocily (knots/hour) / LAFIORI Kx...missing { ). Estimate
Year Jao - Tieb Mar Apr  May Jun il Aug Sep Oct Nov  Dee Annuat Mean
1986 08 23 26 22 28 26 22 2015 12 12 12 19
1987 L1 19 22 28 27 25 20 22 15 14 05 03 18
1988 08 16 21 09 16 28 36 19 19 12 06 09 1.7
1989 1717 20 26 21 40 023 23 18 10 10 08 19
1990 1S 21 23 26 27 26 xx 23 18 08 08 16 (20)
1991 100 21 022 26 24 24 33 22 13 1l 04 04 1.8
1992 13017 27 23 029 26 27 20 14 02 08 OS5 18
1993 1316 38 20 23 23 26 21 15 06 08 05 18
1994 10 25 023 250 220 27 26 18 08 12 03 07 1.7
1995 007 LY 130 18 16 17 26 11 06 04 05 03 1.1
Aversgetknotthour) 1.1 118 24 22 923 26 27 20 14 10 07 LY LM
Avecagelkivhow) 21 34 43 A1 43 48 49 37 26 18 13 13 322
- Monthly Sunshine Hour! LAHORE : AX.. missing
7 Year Jan Feb  Mar Apr May Jun Jul Aug Sep Ot Nov  Idc Ancual Total
1987 2160 2007 2040 2813 2503 3174 2906 2573 2650 2683 2792 2050 30381
1988 2060 2481 2452 2782 325 2581 1740 2512 24803013 225 2094  2990.4
1989 2180 2328 2239'3002 311.7 2116 2433 2566 2034 3058 2512 i638 30123
1990 2083 1697 2633 293.0 3108 2617 2436 2234 2421 2908 2733 2004 2991
1991 23771959 2433 2776 2943 2993 2786 2437 2489 2801 2530 1664 30038
1992 150372254 2080 2511 3075 2419 xx  ax’ 2049 2866 2409 2139 23305
1993 C2EL1 2027 2362 2579 xx XK XK. XK XX KK XX XX
1994 XX XX XX XX XX XX XX XX XX XX KX XX
1995 COXXC XK XXXk xx 3295 2302 1817 2269 2865 2556 1950
Avcrage(heimontl) ' 206.3 210.8 231.7 2715 3000 27246 2436 2362 2460 2885 256.5 1947 20663
Averagethifday) ~ 67 7.5 75 92 97 92 79 16 82 93 86 63
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‘Table 3.3.9-1 Current Status of Lining of

Distry |hulfu ies and Minors in the Study:Area
' (Unit: km)

Namecof Lining Status Length{km) -~ Perceclage
System (Type) __ Distributaries  Minors  Disty & Minors *fined kind
C.B.D.C unlined 403.86 27471 678.58  (80)
(Lahore) Conerete 4795 2549 73.44 (44)
lined Brick 57.17 29.16 86.33 5hH
Brick(Slope) 040 8.00 8.40 (5)
Total linicd 10557 62.66 - [68.17 (20}
Total length 509.38 " 337.37 846.75
LCC  unlined 233146 898.78 323025 (85)
(Faisalabad) Concrete 7314 45.25 118.98 2n
lined Brick 216.63 146.25 362.89 (65)
Brick(Slope) 51.70 15.21 72.90 )
Total linicd 34807 20671 S34077(1S)
Tolal lcnglh 2,67957 1,10549 378502
LJIC . unlin g_l ' 1,253.69  634.43 1,888.12  (95)
 (Salgodhay Concrete 5028 2.6 52.94 (58)
' - lingd Brick 391 £5.81 . 19.72 (22)
~ Brick(Slope). - 1125 0 131 . 18.50 (20)
“Total finicd . 65.44 2578 9137 (%)
Total lengih 1L,319.137660.21  1,979.34 T
T Tofal  “undined 3.989.01 180752~ 5.79694  (88)
Concrele et 73.40 245.37 (30)
lined Brick 277.72 191.23 468.95 (58)
Brick(Slope) 6934  30.52 99.86 (12)
Total linicd S19.03° 29515 gi4.17 (i2)
Total length 4,508.04  2,103.07 GG

i'm’c Many pmlwm are lined near towi, paient canal or some facilitics, which are not incloded within the Tength,
: : Cm'l dara are in back for considerable numbers of canal and hence uudcpcndabk '
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Table 3.4.1-1

Statement Regarding Yard stick, Demand and Release of Funds for O & M of L.J.C.

(Rs in miltion)

Funds Commulative
| Year Yard stick Demand " Released Short fall Short fali -
1991 - 1992 19.90 19.90 9.74 10.16 1G.16
92 -93 £9.90 21.49 7.75 13.74 23.90
93 - 94 19.90 232 13.20 10.01 3391
94 -95 19.90 25.06 15.77 9.29 43.20
95-96 | 19.90 27.07 3.50 23.57 66.77
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Table 3.4.2-2

Statement showing G.C.A, C.C.A Area Irrigated with Revenue Assessed in
L.J.C. Circle (1984-1994)

G.CA C.C.A Arca livigated in Acres Revenue Assessed in Rupees
Year Acres | Acres | Kharif | Rabi | Total | Knarif | Rabi Total |
1984 - 1985 | 1,638,228 1.518,401] 855.268| 988,649 1,.843,917[ 40,951,315] 38,159,627} 79,110,942
85- 86 g 8749867 1,015,296 1,890.282| 39.412,795| 36.971,563] 76,384,358
" 86-87 " 875.569] 1,025,448| 1,901.017] 41,479,615 37,@6!.563 79,441,178
87-88 " B75,218| 1.006,746| 1,881,964] 38,774,333| 34,681,616] 73,455,949
88-89 " 896,390] 1.001,543] 1,900,933 40,136,090] 34.825.967| 74,962,057
89_-90__ " 896,680 I.Ol2,4f5 1.909,105] 39,355,541| 34,272,716 73,628,257
90-91 " 888.451] 1,001,141] 1,889,592 41,402,018] 38.016,026] 79,418,074
91-92 893179 994,014 1,887,193 43.991,207| 31,986,993 75,9?8.?@
92-93 888.794]  975.814} 1,865,608] 37,050,585 31.6]4.044 69,664,629 _
93.94 376062] - 9711.317] 1,847.379| 45,705,643 33,374,850] 79,080,493
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Table 3.4.2-3 ARFA IRRIGATED, ASSESSED AND REMISSIONS OF
WATER CHARGES IN TWO TYPICAL DIVISIONS OF
LOWER CHANAB CANAL
BARALA DIVISION

No. of Distributarics = 38
Culturable Command Arca = 458789 Acres

Arca Irrigated & Assessed (in Acres)
Years Arcalrrigated Arca Assessed Remission

1992-93 Kharif 192,817 191248 1569
Rabi 336329 . 335887 . 442

O T - S - XL S 1113

1993-94 Khasif 387,524 373,770 13,754
o Rabioo 326888 326795 o ....93
Totpb o442 700565 . 13847

1994.95 Kharif 389810 389,304 506
oo oRabi 328672 3558

Average of 3 years Kharif 350,050.33 384,774.00 _5.276.33
‘Total 719,650.00 714,199.33 5.480.67

Average Arca Imigated with Sugar cane Cobnted twice = . 782,719.67

Intensity of Ierigation with Sugar cane counted once = 156.87%
"Tatensity of Irrigation with Sugar canc counted twice = 170.61%

Remission as Percentage of Cropped Area = S 090%
‘ _ -HAFIZABAD DIVISION
No. of Disiributarics =24 : . _
Culturable Command Area = 329290 Acres

" Area Irrigated & Assessed {in Acres)
~ Yeats o .1 Arealmizated Arca Assessed . Remission]’

1992-93  Kharif 219,883 218884 999
e Raby 207298 L N0282 MO
ofotal o A3TASL 436066 1015

1993-94 " Kharif 217,508 217,305 203
AL 72 2 1 Y 7 2. E ..
120,236 . A0029 o 0207

1994-95 * Kharif 211,465 211,336 120

Averags of 3 years Khaif 216,285.33 215,841.67 44367
Rabio o 21377700 21335067 0 22633
Total 430,062.33 429,292.33 . 670.00

Average Area imgated with Sugar canc counted twice = 485,031.00

Intensity of Irrigation with Sugar cane covnted once = 130.60%
Intensity of Irrigation with Sugar cane counted twice = 1472.30¢%

Remission as Percentage of Cropped Area = 0.14%
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a)

by

ii)

Table 3.4.5-1

STATEMENT OF ANNUAL EXPENDITURE

LOWER JEHLUM CANAL (Rs.in Millions}

STAFF
ENGINEERING / EXECUTIVE STAFF :

TITLE PAY AND ALLOWNCES

UTILITIES, TANSPORT,

COMMUNICATION, etc.

- CIRCLE' OFF 118
'SARGODHA DIVISION 10.04
KIRANA DIVISION | 9.28 .
SHAHPUR DIVISION 778
RASUL DIVISION : 11.28

0.30

-3.83

REVENUE STAFF :

" SARGODHA DIVISION o 6.51
KIRANA DISION - . 862
" SHAHPUR DIVISION ' 317 |
RASUL DIVISION o 292

1.50

TOTAL i 0,
TOTALENGRIEXECSTARY o smsesioiemies i

LA3ED

 TOTAL ' N .22

 TOTAL REVENUE STAFE

150

- 2872

- GRAND TOTAL (2 & b)

M_AND R EXPENSES OFL.1C

L na

YEAR 199192 199293

1993-94 -

DEMAND 19.90 21.50

23.50

1994-95

2530
15.70

" AVERAGE

2250

RELEASE 970 1770

- 13.20

COST OF STAFF AND MAINTENANCE OFF WORKS (i & ii)

PERCENT EXPENDITURI: ON WORKS
PERCENT EXPENDITURE ON STALEF

T-23

- 1158

83.99
13.78%
86.22%



Table 3.4.5-2 STATEMENT OF ANNUAL EXPENDITURE
LOWER CHANAB CANAL _(Rs.in Millions)

i)  STAFF’
a) ENGINEERING / EXECUTIVE STAFE :

TITLE l,.C.:C EAST LCCWEST = TOTAL

PAY & ALLOWNCES 28.58 38.63 67.21
UTILITIES etc. 0.98 1.25 12133

SUBTOTAL .. .....2956 ... ..398 . ...64
b) REVENUE ASSESSMENT STAFS :

CPAY & ALLOWNCES 2273 84S 4088
UTILITIES eic. 209 195 404

SUBTOTAL - 2482. 2010 44,92
GTOTAL(a&b) 54.38 59.98 11436

i) M _AND R EXPENSES (WORKS) OF L.C.C

C YEAR 1991.94

' DEMAND 31.80
RELEASE 591

120.27

COST OF STAFI AND MAINTENANCE OF WORKS (i & i) -
' PERCENT EXPENDITURE ON WORKS = 491%

PERCENT EXPENDITURE ON STAFF ' o= 95.09%

T-24



Table 3.4.5-3 STATEMENT OF EXPENDITURE AND STAFI STRENGTH

a)

" h)

CENTRAL BARI DOAB CANAL

STAFF STRENGTH

TOTAL STAFF EXCLUDING ‘ 696

“TUBE WELL STAFE

ANNUAL EXPENDITURE

- STATE:

YEAR 199394 1994-95 1995-96

"AVERAGE

ENGR/EXEC - 0 1227 1499 1256
REVENUL 9.21 891 959

 WORKS :

'EXPENSES 800 . 1083 9.69

2V48 2300 o U 228S.

13.27
9.24

L2251

9.51

G.TOTAL (a& b 29.48 LN R ~ 3184

32.02

PERCENT COST OF M AND R =
PERCENT Of STAEY ' =

T-25

29.69%
3%



a)

b}.

€)

Table 3.4.5-4 STATEMENT OF STAFF STRENGTII
LOWER CHANAB CANAL

- STAFF STRENGTH

ENGINEERING / EXECUTIVIE STAFF

TITLE

I.C.C EAST

- LLCC WEST

TOTAL

SE

XEN

AE
SUB ENGR

OTHER STAFF :

- MAINTENANCE STATT'

TOTAL O&M STAFF (&b)

REVENUY STAIF: .

STAIF

18

: 966

678

A e

R L

1188

BLLES—

1252,

354

1232

- GTOTAL {3, b & ¢)

1695

1806

- 3501

T-26



b)

Table 3.4.5-5 STATEMENT OF STAFFSTRENGTH

STAFF STRENGTH

LOWER JELUM CANAL

ENGINEGRING / EXECUTIVE STAFF :

TITLE CIRCLE SARGODHA KIRANA -
DIVISION

OFFICE DIVISION

SHAHPUR
DIVISION

RASUL TOTAL
DIVISION

S.E 1
XEN -
AEs _ _
SUB ENGRs _

: OTHER_STAI*‘F :

“FIELD STAFE B
OFF/MISC 3

REVENUE ASSESSMENT STAFI®

STAVF -

STOTAL 18

154
181

202

B EY
150 -

101
149

50
265 LS

w50

LI,

149 545
236 147
‘s -

L 96 632

" TOTAL 1L)C 32

STAIF (ab& <)

1’555

352 '.

494 1991

T-27
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Table S.4.7-1  Extent of surfuce salinily' in each of the command areas of the selected canals for binlng during 1993

Disributory |Minor Length | Command Extent {acres) with surlace salinity level Tolal satina
Kms. | area tacres) | Thur Kehna [T Punjasald Trwe Nav | Thur Juzvil Tine Tick | Ther Rl ] Total sating %

3%

(hinna |2 2388) 33,320 s, 199t 138 siof 32| .. .1i%a]

B
V7%

Nasrana Khilliana

Has .
Nagrana  INathert = |
Nasrana  |Saiduana
[N

1%

Pir Mahal  lJandwata A3%

M

Serangwala{ 1.
Janiwala

thanwa'a Miror #3 | -
Gojra
Gojwa .

Zesra )

Kot Taja | .
Mianwala

Kirana [Wasuana
15%.
TOTAL 3802 503 634 5] . 3563 315y - aese) ¢ a1 ae] 16w 9% .

Explanation of tecnvinology used ia salinity suneys

(1} Fwog Kebna < Ul atkdtine ec Moa Sutine ARli st Novee euNivaed saine Land siove the advent of canat iafiMEnn. ilwgh in sl Cotent & dhanatng o !-::w Sak'cuntent & Bigh d%ah
(23 Thur Panjsote - Highly salise o 53tine athfi Soits. 1Ak eayhbed frony cuttivated 8 mwise (hadt 3y s due 10 salinity Advance shage ol Sobcvioraion. 1H is ¥ 0 WG o _

133 Thur Nou - Thghly saline of saltoc afkali soibs L onds excluhed Fros cubiivalivon w abin S yeus doe to salinity. These are niowty satine alkab soily in ik pucihern ;p.qr_l of the ndus plains
(41 Fhur Tuend - Saline or sifine allali Saliae Landh uedee eultivatioa Bearing visibke pavhes of saks 12 1he extent of shove high sahinity in putches & alkahnity sbow progressively Invicasing
€52 Thur Tut - Lands where sk s pros 1 foed 20nc boiger opening of culion bals. Accunaldivs of sahs is »ell toiow i the ol zane & Sals we oo visithe vver B 5oil sucf e

Sowurce: DLR
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Table S.5.1-1 Preliminary evalunbion of the snagnitude of Impact on items by the project

and the importance of the itear in the project

Item Magnitade of bmpact | Magaitude el Immportance Remarks
ohlliqa__giglt 13| obiten bn project {(Note 2} . .

1. _Land acquisilion - - — 4] Construction methods to mininaize fand acquisition
2. Distribution of inequities o +A o A Bepends ou sueess of inplementation
3. Ganal dlosuts A Cc l)\j[‘c nds on 1l construction méthodology
4. Inslitutional changes . tAf-A A lki)ends on sucess of implementation
5. Down stream seitlements -U _E B
8. _lmpaliment of ranspodation -C D o
1. _Feamers income & Fiving standurds 1A A _
8. hinpedimeat to Livestock A 8
9. Changes in farming praclice :C c _
10. lncreasa use of agrochamicats -C B
11. Health and sanilation +C c
12, Drinking waler quality A A Brinking wales yuatily surviy o be cairied oul
13. Forestry C-A : D | Lurther delails are a;-'ccssnr'y stnexlslage
14, Wild e _ D E ] _
15. Groundwaler tablefnatesogging +8 A Fusthet details and amonitoring plan is necessaty
16. Groundwaler qualily -B . A Puribier debails and.n‘.oniloring plan is necessary
17. Water quantity A A Muﬁi:orig;_(nhn is ncc&'c.ssuy
18. Soil satanisation o W0 /4R ] Cudhei detaits and nionitoring plan is ncces!;ary :
15. Saltbalance i 8 |tunlice stady is n:ec;:ssg!y___ :
Note 1. Magnitude of levels of Impaéf on the induvidual item by the Project

A : Relative high magnitude of impact Is expected
B : Refalive medium magnildde of Impact Is expecled
C: Relative low magnitude of impact is expected
D : No effect 1s expected '

U : impact is unknown ]

+ ¢ Posilive impacl is expecled
-1 Negative impacl is éxpetied -

Hote 2.

mooe>

: Very high Impoilance Iﬁ tha averall proiéc!.-
: High Importance In the overall project.

Medium importance on the overall project.

: Low imporlance in the overall project.
: No imporlance In the cverall projecl.

Magnitude of the lmportane of the ltem In the averald project



Teble $.8.1.-2  Resepvatlon Widihs along canals selected for lintng In L1C

Discibutor{ Minor [Length | Comumand | Canalsection . [+ Reservation” T T Reanrks ]
_ A, area (had Fiom - R{) .;1_"_32% feh Right

BV 1. IEUUUTRRO /1. < SRR, IO -~ NS S
3]

Tail b:loi |va}h$i<

fas ¥

- ]Tandian Ly 113 M5

b}

e

* _Noter_Tha deservabion widths t tha Lell and fight s from the centering of canal and given in feel
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Table $.5.1- 3 Reoservatlon widths atong conals selected for {inlng In tCC

—l_)-isribuinry Minor Lcogth Command Laral suctlon - Kesersatlon widih : " Renmrks
K ateatha) f Tiom-RE | To-RU | Lefqfd | Riglaghy I

- 521 OO~ h 41 ¢ oy &3 8 .. {Pﬂ‘?!.'!‘!.'-t;!“Yt’.?'i.'ﬁ..‘.:‘.?%!.!ﬁ!.'.‘.s?!.'.!!ﬁfri57‘!4'3..,,.
ko

MNasrana

i:ia!hefl

Jenduaia |

Crown waste Land on bodh sides

Kilianwala
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- |Bisteibutory {AMinor

Table 5.5.1- 4 Reservation widths along canals selected for lining in CBDC

fhaman |

t.enpth
_Kus,

Lomntand

Lanal sectivn

drea {ha)

Fronm - R

e OGAL

o8]

_To- R

kcmn-;.ks

' Note: The reservation widihs lo the Lelt and Right Is from the centerine of canal
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Table §.5.1.8

Canalside Forest Plantations < Number of trees on the selecied canals

Disvibutory

MhMinor

§.enpth

Number of Trees on canal length

kins.

Number

Rematks

Thamman
|Chinna
Chinna
« {Nasrapa

Nasrana |1

(Nastana
Nasrana
Nasrana
Pir Mahal___“____
Pic Mahal
Pir Mahat
Pir Mahal
Pir Maha!

Kilianwala
Kilianwala

Gojra ..

Hujjan -
Hujjan |

Kirama '

Kirana
Kirana .

- |Kilianwala

Arianwala

Hujjan -
Hujjan
Hujjan
Hujjan |
Hojjan - -

KalaMioor |

Doomr:

K"I!I"lna .“. RN ol y

Narwala

Saiduana | 1,
[fSatiana

Jandwala

Juncjwala
Magneja

Minoc #7 -
Minor 88 .

JThers

L3069

Total on full length oo bolh sides

Nol avmfabk‘ .
- Tmal on quI Icngth on holh ';Ldes
- ... Notavaifable
'Iohi oun full length on bolh Sld{S

n

Bhikhi
Jaspat -

KotMomin | 639) " eesl T

Kot Raja

Miswwala | sa| el

Kila 409 fﬁfﬁffﬁ:f_fj_'jfﬁﬁﬁfﬁfﬁfﬁ,
hi"'k“na R R PR PR R TR A A P BT e

S‘irubl

i"mda! Fan

Wasuana

e NOLavalTable
Tolal on fulilengthon L bmh sides

s f.f.ff:fﬁﬁf_fiZijﬁiﬁfﬁﬁﬁfﬁif B -
_|Hunde
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Table 5.5.1-7 Rural Water Supply Schemes of the Public Health Engincers Depariment
Located on Canat Reservations

No. |Distrbutory RD Chak served Population  |Source
| 1] Nascana 59.7, 60.28 230/RB 6,000|2 wbewells |
2{Nasrana 55.97,56.417.56.97 61713 12,500] Mubewells
3iNasrana 63.86,61.74 e21iB .5,300] 2 tubewells
| 4|Nasrana 68,69 6318 '5,30012 wbewells
3|i¥asrana 312,35 0318 6,265]2 tubewells
6| Nascana 90.5 67/)8 12,783]2 iubcwells
T Nasrana 93,79 B 8,700| Ltubewell
8fNasrana 54.32 : 217RB 7.125]1 wbewell
9|Nasrana $2.82, 53.32 S1RB 5,870)2 wbewells |
© 10|Nasrana 62.38, 62.88 66/)B 16,6692 tubewells
I 1| Nastana 5447 60/1B 7,175t tubaweltl
12{Nasrona 70.79,80.35 63118 6,426]2 wubeweltls
13iNasrana 97.24 THIB 7,276] itubewell
14|Nasrana 10:4.98 76/1B 5,500 1ubewell
15|Nasrana 113.092 80/1B 4,4321 hiubewell
- 16| Nasrana 121.552 89/1B 5.580] Hiubewell
17| Nasrana 113.10, 1159 84/ 5,580(2 tubewells
8| Nasrana *Yetto beinstalled RGN 4,464|Canat source
19{Nosrana *Yet 1o b e instatted 8s/B 6,100]Canal source
20 Kirana R daia oot available | |89/SDB 4415 Tubewelils
~21|Kirana KD Jdala not available © §128/SB 4, 408 | Tubewells
22|Kirana RD data not available . 107/SB 9,240 Tubewells
23| Kirana RD daia not avaitable 113/5B - 7.432| Tubewells
-~ 241Kirana R dala not available - 127/SB - 7,432 Tubewells
251Kirana RD data not available 126/5B 8.612|Tubewells
26]Kirana RD data not available 131458 . 4,410| Tubewells
21 Kirana RD data not available ©  [90/SD 5,508 Tubewells
- 28|Kirana RD data not available ©  |105/SB 3,321 | Tubcwells
29iKirana R} data not available  |94/SB ¢ L 810] Tubewells
30}Kirana RD data not available : - |98/5B o 4,429 Tubewells
31 Kirana RD data nol available - |100/5B © . 3,687 Tubewells
- 32| Kirana - IR data nol avaifable 116/5B,11%/SB 5,848 Tubewells
33| Kirana R data nol available 103/88 4,007 Tubewells
4| Kirana ARD data not availabte  [112/SB ©2,135| Tubewells
. 35]Kirana RD data not available -+ |[114/SB - 3,306{ Tubewells
36| Kirana RD data not available @ |130/SB - 4, 140| Tubewells . -
37|Kirana RD daia not available '|84/SB 4,445 Tubewells
38| Kirana R data not available 102/58 ~ 4,225|Tubewells |
39[Kirana RD data notavailable  [123/5B, 124/5B 1078[Tubewells
40| Kirana RD dala not available 110/SB 3,743 Tubewells
41|Kirana RD data not available 10/SD - 4,767 Tubewells .
42|Kirana RD data not available 121/58 -4,390| Tubewells
43|Kirana RD data not availahle 129/S8B 4,843 Tubewells
44|Kirana RD data not available 132/58 5,069| Tubewells =
“45|Ktrana RD daia not available - {135/SB © §5,463| Tubewells
46|Kirana RD data not available 92/5B,93SB 5,477 Tubewelts
47 Kirana RD data not available 39/5B 3,768| Tubewells _
48] Kirana RD data not available 15/5n 2.836] Tubewells
48] Kirana R} data not avoilable 95/SB 2,402{ Tubewells
50| Kirana RD data not available 85.88,91/30, Sadcona - 11,785} Fubewells
51|Kirina RD data nol avaitable 101/5B 2,140 Tubewells
52|Hujjan R data nol available 65/38 7,i71{Tubewells N
$3| Hujjan RD data not avaifable 17/813. 5,81 1| Tubewells
_ S4{Hujjan RD data not available 13-A/5B 5477 Tubewells
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Talle 7.2-1 Financial Cost for
Lining of Distribuiarics and Minors

T-47

Wark Tiem Spedficalon  Unii “UinTl Cost{R%) Work Cost{ 1,000 <)
Tota} F I Volume Total F L
I Coppensation - -
- b1 Compeasation for Land, House ele LS. 14N . 00 2409
1.2 Compensation for Hand Pump etc LS. 980.0 00 2300
Sub-total KK 113 K 0.0 34019
I Direct Consiruetion Cost
1. Gate and Instaliation at Disty’s Head nos  $92,000 300000 592,000 12 10,7040 16000 1.1640
2 Earthwork . ‘
3.1 Stripping (0.2 m) by machine md s 17.4 5.1 )asR570 RER18 5,739 19619
2 2 Excavation for by machine&enanual gl Ass 10 1LS 2240573 - §$6,262.0 004955 25,7666
Camal Frism .
23Embankinent and - by machine, normal * m3 519 449 IV 4686094 PRI ER 210,405.6 50.919.)
Cempaction of Bank ‘ o
24 Bomow & Mavlage Ercavation andhavl 3 M6 416 12 3646240 199.084.7 1553298 431549
within 500 m : o
23 Temming & Manual ne 9.t 00 91 3841508 nny 00 C3n
Suilace Finishing - . )
- 2.6 Excavation for by machine m) 388 110 1LS 2046149 78.116.7 $5.2460 23,5007
Diversion Work ‘
2.7 Embantunent by machire m} by b 410 105 3246847 162,213 [REN FEX ] 340920
for Diversion Woek .
Sub-total B814.889.7 6145988 20,1912
3. Liring Work - ) .
L1 Mortar Pluster 1° montar ne 308 123 395 3541508 183450.1 41,5605 112.882.6
X2 Concrete insity 3" 1hick m} 29962 10121 19219 2698905 RORGASTG 2894016 519.2423
X3 Preeatt Panel " {hick wl 300 R100 URK 090 C00 09 -
14 Joint ’ Rubbee/Bituinen w250 0.0 5 1085231 27,1558 246 s4312
1.8 Geomembrane i mm mi MO0 3.0 40 00 0.0 00
with geotextile B : . o
’ Sub-tolal 1,019,251.8 3316889 664,563.0
" (New/Reptace tnstallaticn) : :
Outlet not 26000 7300 18200 1038 269480 30964 183916
VR Bridge nas 40000 K2000 78000 200 8.000.0 2,400.0 5.600.0
Drop ] Cags o 60000 1R000 T 42000 51 20000 © 9180 21420
Washing Step a0y 60000 - 12000 42000 &4 50100 ‘1,5120 3580
Buffalo Wallow nos - 000G - 21000 49000 tLH i18.6%0.0 56010 130830 .
© Spillway noy 70006 21000 492000 | 100 o 49.0
{Repair Work) i 0% ol New R =
DR Bridge nos 8003 2400 - 60O Rl 2950 C 888 20712
VR Bridge - nos 4000 1200 2800 - 169 6160 - 2018 4132
) Sub-total o - 623200 188450 43,2740
'S, Miscellancous liems 3% of léem 14 above LS. 518300 293520 280780
Direst Cost 19854958 1821,488.2 $54,010.2
11l Adiministsation and Consuling Cost 284,236 20667120 715643
IV Instituiional Reloom Cost 76,4182 M5140 415742
v P‘h)‘si‘tal Confingeacy (1% of iten 1, HLII andiV) 2319252 "326.‘2?0] 108,655.1
* Base Constructloa Cost 2.534,017.0 COLMESTLI  LISS2057
Price Escarstion 8357601 2852221 30,5380
Total Project Cosl ARILEIIN L614,153.4

1448,7407
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" Table 8.3-3  Benefit from the Reduction of O & M Cost

Financial (Rs.'000)
Name of Without Project With Project Incremental
Distributaries  Staff  M&R _ Total Saff M&R _ Foul Staff  M&R _ Tetal
Lcc
Pindi 143 192 335 35 226 541 172 34 206
Hujjan Disty 1,666 2,189 3,855 480 2,580 3059 -1,187 391 -796
Kirana Disty 2,227 2,702 4,929 52 3,184 373 -1,698 482 -12i6
sub-tolal 4036 5.083 9119 L3230 5990 713 2,313 907  -LBO6
Lic _
Sarang wala 521 693 1214 364 816 1,180 -157 123 L34
Nasrana - 1693 2,122 . 3,815 430 2500 2930  -1214 3R -835
Gojra 370 435 305 348 512 R6E0 .23 77 55
“Mungi . 858 1,045 1,903 397 0 1,23 - 1,628 -461 186 275
Janiwaly/ 87 520 907 348 613 961 -40 93 .54
Pir Mahal 1,708 2,300 4,008 480 2,710 3,190 0 -1,229 410 -818
Killian wala 1230 1,035 2274 430 1,220 © 1,650 -809 185 -6
subfotal 6776 RSO 14,926 T2845 2.6 12449 23931 14 2477
‘CBDC
Thaman 1,795 948 2,743 480 1118 ¢ 1,597 -3 170 -L146°
Chhinna 691 226 1617 381 1,092 1,472 311 166 145
subtotal 2486 1874 4,360 860 2209 0% -1.626 35 AN
Tota] 132938 15107 28403 5028 17804 1 2233 $210 2691 -85
Fconomic (Rs.'000)
Name of Without Praject With Project . In¢reinental
Distribotadies . Staff M&R  Total Staffi M&R  Total Staflf  M&R. - Tota)
LCC _ : o
Pindi C 129 173 302 283 204 487 154 M IBS
Hujjan Disty -~ 1,499 1,970 3,470 432 0 2322 2753 1,068 52 L716
 KiranaDisty 2008 2,432 4436 - 4716 2866 3342 S1,528 - 434 -1,094
<ub_lg!gl - 63 T4575 8201 - LISL 0 5391 - 65&2 2442 811 -L&2S
Lic : _ :
Sarang wala 469 624 1,093 328 7135 1,062 -141 1t -30
Nassana 1,524 1,910 3,434 L 432 2250 2,682 1,092 Mt 152
Gojra 333 K30 -725 3 461 774 20 69 49
Mungi 7 %41 1,713 357 LI03 - 1,465 -415 168 247
Janiwalat 348 468 316 313 552 865 -36 84 48
Pir Mahal 1,537 2010 3,607 © 437 2439 2871 -L106 369 736
Killanwala . LII5 = 932 2,047 387 1,098 1,485 718 161 561
subtolal G098 . 7,335 13413 2,561 8644 11201 23538 0 1300 2229
CBDC o
Thaman C 1616 853 2,469 43771006 1437 -L184 153 * -1,033
Chhinna 622 833 1,455 - 342 982 1,325 279 149
sub-total 2,237 1687 - X924 114 1988 2762 - 1463 302 © =L162
Total 11568 13586 25563 455 16021 20,549 1443 2421 5016
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