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CHAPTER 13 RECOMMENDATIONS

Gcneral

_ The feasibility study has proved that the Munda Dam Multipurpose Project is

feasible technically and viable economically and environmentally and is
recogmzed as being in a state that the detailed design can commence whenever the
fund becomes avarlable It is recommended that the field investigation and studles
required for the detailed design as described below be conducted, provided that

' dependmg on the fund available, a part of the items therem could be advanced _
' prior to ﬁlll scale detalled desrgn

Fleld Investrgatrons for Munda Dam (Full Scale)

Topographrc Survey .

A series of detalled topographlc survey will be requued for the detailed design of .

* the structures and locations where no topographtc SUrvey could be done at the

t‘e351b1l1ty study stage. Those are the re-regulation weir, contractors site |

_ mstallatton area, the proposed quarry sites with access road routes thereto the
.~ borrow area for concrete aggregate and earth embankment matenals all bemg ina

E scale oftinl, 000 orlarger -

. 13.2.2

Geologlcal Investlgatron o

A detalled geologlcal lnvestlgatlon w1|l lurther be requrred for tne deta|led desrgn _
in the ﬁJture The main purpose is the cont' rmatlon of the foundauon condmon at
exact locatrons of the structures to meet the fmally determlned layout the

onﬁrmatlon of the rock mechamcal charactenstlcs the detarled confi rmatlon of

- the quarry sites, especrally about Todobo Banda quany, ‘and the detailed

- confirmation_of the borrow area at West Sadar Garhl The 1nve_s_t1gat:on_wrll

mclude but not be lrmlted to the followmg ltems

(1) Core drilling at dam axis, from the level of dam crest on both banks plmth

foundation for a concrete face rockﬁll dam sptllway chute, river bed for -
B 'plmth and cofferdams and the proposed quarry srtes at Todobo Banda and
- Sappare (approxrmately 1,500 m in total) : -

o (2) -:I_Exploratory adlts at Todobo Banda q“arry Slte .

3) Tn-situ rock test m the exrstmg adrts at the dam srte deformatton modulus S

e and shear str ength each wrth three test blocks o
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R Ilydraulrc model studles are recommended for the selected sprllway, power mtake E
_ 'and river outlet in order to evaluate ' '

 (4) Test pitting'at West Sadar Garhi

(5) Laboratory tests for rock material, drilling core sample and earth

embankment material

~ The details are shown in Appendix B. - .

llydrologrca! Investigatmn '

'1 he followmg hydrologtcal mvestrgatrons are recommended

(1)

@

Observatron of the new hydrologlcal gaugmg stattons estabhshed at Zulam

and Munda durmg the feasrbrllty study stage should be commenced and -

continued. The stations should be maintained properly Ramf‘all and
drscharge data, especially their hourly data, are essential for the flood

_ analysrs as well as long term runoff analysrs Sediment data should also be
collected in these statlons :

Ramfall observatron network in the Swat River basin should be rmproved

: __addmg rain gauges ‘especially in the western side including Panj Kora River
- basin and Ambahar River basin, Target of raingauge network density is 100

km’lgauge to. 250 km’lgauge as recommended by WMO for the

S mountamous area. .
NON ,
_ Panj I(ora basin and a gauge in Ambahar basrn

Rrver gauge network should be strengthened by addmg at least a gauge in

' _Hydrauhc Modet Studres (Full Scale)

e Requlred shape of the sprllway forebay

S Requrred shape of power mtake in respect of bellmouth and antl-vortex devrce '

'- 13.4 . Freld Investrgatlons for Irr:gatlon Faclhtles (Full Scale)

1341

. Dlscharge capacrty of both the gated and non-gated overflow sectlons

_ Flow behavrors m the headworks chute and energy drssrpator =

'SeIectron of shape and locatlons of aeranon system wrthm the chuteway

: _.'0- ._:Requlred shape and length of river outlet facrlttles o i

Topr)graphlc Survey

A detarled topographrc survey \wll be requrred for detalled planmng and desrgn - :
' for the new command area at both left and rrght banks al a scale of 1 in S 000 g
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along the feeder tunne! and its outlet area at the right bank, the pumping station
area and the locations of major structures such as river crossing, aqueducts, road
culverts superpassages at a scale of 1 in 1,000 or larger. In addmon cadastral
maps over the command area should be compiled

Geological Investigation

- A detailed geological lnvestigation witl be required for the detailed _design of the

feeder system at both banks. The investigation would include such items, but not
limited to, as core driltings at the mtake and outlet of the feeder tunnel and pump

-~ station, and seismic refraction along with the feeder tunnel

Items of Field InVestigation and Studies Prior to Full Scale Deta.iled Design

Durmg and prtor to arrangement of full scale fund for the Pro;ect some of field

- mvestlgatton and studles may be advanced wtth fund avallable or arranged by the =

Govemment of Pakistan. Those are:

NOR Topographlc survey and geologtcal mvesllgatton over the re—regulatlon welr

whlch is located 3 km downstream of the Munda dam stte

- (Zj . Preltmmary study on hydrOpower plant at the re—regulation weir where datly

136

. _max1mum head fluctuation is in an order of 15 m with regulated dlscharge
' varymg from 5. Sto 65 m3/sec on monthly average base. ~ _

- (3) -.Prehmlnary study on mim hydropower plant utlltzmg the tmgatton water

' for the left bank and head available in the feeder tunnel as referred to
_' Subsection 7. 3.3. ' : : S

@) _Topographrc _survey and geol_ogical i.nve'_s_t'igation for the cornlnand area at

~ the right bank where the feeder syStem is by pu'mp and development of the 7
~ lift irrigation scheme may be consrdered even pncr to 1mplementatron of the
- Munda dam '

. Enwronmental Assessment

_The followmg issues will need detalled analysts fo be carned for the next phase of

Envrronmental Assessment

| (1) An EIA for the route of the transmlssron lmes selected for the pI'O_[eCt

- (2) . Detalled studles of ﬁsh for fragmented populatlons and other aquatic life

o wdl be carrred out. Commumty partlctpatlon and evaluatlon of the
- economlc beneﬁts \wll also be carried out. . " - IR
3) Detalled plans for rescue and retrieval of archeologrcal s:tes establ:shment
e .of a museum and a plan for the promotron of tounsm -
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- A master plan will be developed for wildlife cons_ervation, range

)
management, social forestry, medicinal plants and erosion control.
Others

In relation to the develop'ment of new command area, the following issues shatl be
settled with the local administration during the detailed design stage or pnor to the
decision of the 1mplemcntat|on

)
@

R E)

@

- ®

- wells owned by the prrvates wrthm the new command area. and conﬁrmatron

Issues related to the devetopment of' new command area be settled first with

' Indus Rwer System Authonty (IRSA)

The issue on the Palai small dam scheme which is pending shall be settled
and decision on resumptlon of i lts construction shall be made — '

-'The issue on the exrstmg Tangr hﬁ urrgatlon scheme shall be settled and

agreement with the farmers as to what the scheme becomes a part of the

_ new command area shall be arrived at.

- The issue on the exisiing Warsak hft 1rr|gatron scheme shall be settled so

that a part of the command area be mcorporated in the new command area.

-_Fomratron of f‘armers assocrat:on shall be 1mt1ated wrthm the new
~ command area, together wuh the explananon campalgn to the concerned o

farmers and/or restdents

Fleld 1nvest|gatton shail be conducted as to the detalls of the exrstmg tube -

- shall be made if the owners are ready to partrcrpate in the new 1rr1gat10n

system '
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Table 3.2.3 Smnmafy of Laboratory Test Resul_l.s'()n Rock Material

Bulk

Water

Unconfined

Internal

Cohesion

No. | Hole No. _ Depth (m) density absorplio_n compressive | friction (MPa)
S : (Mg/m®) (%) strength (Mpa)| angle (°)
RO1 | M98-1 | 863 - 890 ] 2633 2.34 11.52 - -
RO2 | M98-2 | 4448 - 4491 2778 | 037 11.52 - -
RO3 | M98-3 | 1600 - 1627 | 2.844 0.46 1340 | - -
RO4 | M98-4 | 1467 - 1482 | 2943 013 10.37 - -
RO5 | M98-6 946 - 973 | 279 | 019 12.10 - -
ROG | M987 | 336 - 369 | 2989 | 041 14.40 - - -
RO7 | M98-8 1500 - 1567 | 2977 - 0.10 5072 - - -
RO8 | M989 | - 940 - 966 | 2935 0.16 19.02 - -
RO9 | M98-10 | 550 - 570 | 2833 047 - 40.34 - -
_R10 | M98-11 838 - . 862 | 2895 | 039 19.02 . :
RIl | QS-1° 440 - 4651 2664 | 006 3918 - :
R12 | QS1 | 1032 - 1073 | 2.667 0.03 3233 - - -
R13 | 0S1 | 2023 - 2052} 2678 | - 021 3135 - -
Rl4 | QS1 | 2772 - 2800 | 2678 0.07 32,13 - -
R15 | QS1 | 3715 - 3743 | 2687 | 000 3507 - -
R16 | - QT-3 370 - 3851 2751 |. 042 850 - -
RI7 { QT3 835 - 8524} 2711 | 000 " 66.81 - -
RIS | QT3 1382 - 14.00 | 2.634 1.50 13.78 B .
RI19 | QT3 2060 - 2075} 2614 | 088 - 2227 - -
R20 | Q13 | 4755 - 4770} 2701 | 008 5833 - -
R21 | QT2 | - 486 - . 500} 2674 0.53 6920 - .
R22 | QT2 | 1944 - 1960} 2720 | - 0.10 6893 - -
R23 | QT2 | 2640 - 2652| 2709 | 023 | - 167.00 R L
R24 | QT2 ‘| 4445 - 4458 | 2711 0.17 153.78 - -
R25 | QT2 | 5570 - 55881 2758 0.17 8484 | - -
R26 | M98-1 | 818 - 848 - e - - 326 | .33
R27| M98-2 | 4700 - " 4748 - - - 254 | 115
R28 | M983 | 1630 - 1693 - - - 337 | 59
R29 | M98-4 |- 1418 - 14.51 - - - 350 36

R30

" M98-5

1500 -  15.67




Table 3.3.1  Inventory of Climatological Stations

No. Station Location .1 Elev. | River | Operating | Instruments Period
- : . Basin Agency of

_Lat. | Long. ft : Record

1 |Karora 34D-52M [72D-46M | - Swat | IRR(F) L | 1962

2 |Abazai | 34D-23M | 7ID-34M | 1,500 | Swat | IRR(F) 1

3 |TotaKhan | 34D-38M 'lD-49M - | swat | ®Rr®) . 1972

4 |Char Saddah | 34D-09M 71D 4sM | 970 Swat | PRO(F) )

5 {Umanzai | 34D-10M ] 71D- 45M 942 | swat | RR®) | 1

6 [Kulangi 34D-30M 710-47M 2200 -l owmr® | 1

7 |Amandara | 34D-37M | 71D-59M § 2,152 | Swat | IRR(D) 1

8 [Chakdara [ 34D-30M D0 | 2220 | swa | PMs [ 1437 | 1940-

N T N R O : SWHP ' | 1962-

9 SalfinSh_.anf 34D-45M ?20—22M 3,209 S‘f'?‘ PMS 1,2,4,5,6,7 " 1966-

10 |Charbagh | 34D-45M | 72D-27M | 3,400 | Swat | IRR(F) 1 '

11 [Kalako | 35D-03M | 72D28M | - | swat | IRR(F) R

12 |Katam 35D-32M | 72035M | 7,500 | swat | swie | 12456 | 1962

13 |Malakand - | 34D-34M | 71D-55M | 3,000 | Kalpan [ IRR() | 1 1866-

14 Pesha\\ar. ?4D-OQM 71D31M 1,180 .!_(e.t.bul ._I;:ORA 10,11,1 2:.| 3| 1966

15 ge;hli‘m_'  {aapom| 7iDasm| 4177 | Baa | PMS | 1345289 | 1966

Source lnventory of strearn gaugmg and chmatological stations SWHP WAPDA.

lnslrumems Descnptmn o S . Qperating Agcnc:es ‘ _
1: 5 inch non-recording rain gauge L - IRR(F)- ° lrrigation Departrnent
2: U.S. Weighing type Recording Rain Gauge S . NWFP . -
3: Casella Natural Siphoa Recording Rain Gauge : : SWHP- . Surface Water Hydrology
4: Dry and Wet Bulb Thermometers - - . : ;o -2 Project WAPDA '
" § Maximum - Minimum Thermometer - ~ PRO(F)-  Provincial Authorities
6: Evaporation PanlEvaporauon Balance o T NWFP -~ .
7: Anemometer . Do .. - .7 -PMS - - Pakistan Meteoro!oglcal
8 PilotBaloon . ~ . . - S Services _
9: Radiosonde B . 4o .7 - . FOR - - Pakistan Forest Institute

10; Sunshine instruments o Peshawar
- 11: Soil temperature recording 1nstrument . I :
. 12: Soil moisture recording instrument
" 13: Déw observalion gauges and balahce :




Table 3.3.2 Inventory of Stream Géuging Stations

Ne. Station Location Drainage | Operating Period
o Area Agency of
Lat. Long. § (Sq.mile) : Record
|Swat River near e IRR(F) 1956-62
| Kalam o 35D-30M 72D-3.5M . 780 . SWHP 1961-
" ISwat Riverat - A IRR(F) 1911-
2 Chakdara | 34[).-?81\4 72D—02M 2,230 . SWHP | 1960-
'3 |swat River at Munda 34b 2oﬁ D3| - 5,560 IRR(F) | ese
: : i ! : - 1927-58
o : - . IRR(F) 1897- |
4 Kaul River at Warsak | 34D-11M | 71D-24M | 26,000 " PWID{F) T 1949-60
- : , . 1 . SWHP 1961-71
5 |KiwberRiveratAli | 30n oiml7ipaem| - - | ®r® 1970-
Masjid R . ‘ . S
' Bara River at Jhansi e - 7 : ' iRR(F) 1959-62
6 [Post : ) | 33D-5_2M 7]?-24M 7_13 ) S\V“P 1961 |
7 |RebulRiverat 341)-011\4 71D-58M 34200 | . SWHP ' DEC 1960-
Nowshera _ N ST ST R

o Sourée‘ Inventory of slream gaugmg and chmalologlcal slauons SWHP-WAPDA

_ 0peralmg Agencms

IRR(F) Imigation Departmenl N. W F P o
SWHP  Surface Water Hydrology PrOJect WAPDA
PWD(F) Public Works Department N.W.F.P




Table33.3 Monthly Flow Records at Kalam Station

Units: m*fsec

43.5

| '_T:S R

Jan Feb Mar Apr  May Jun Jul Aug Sep Oct Nov Dec  |Average
1956 | 152 148 125 509 2003 2408 2901 1819 823 368 205 161 973
1957 | 147 138 147 276 815 2375 3237 2306 937 594 481 295 985
1958 | 143 . 112 157 614 1368 2784 4380 2464 1570 548 262 . 193] 1216
1959 | 152 127 161 600 1672 2993 3878 2561 1451 663 385 281 1244
1960 | 216 204 258 - 366 1437 3050 469.7 2680 1199 442 252 184] 1249
1961 | 138 - 112 134 343 1216 2350 2634 1874 1242 493 252 198 916
1962 | 161 143 147 319 737 1875 21L8  M74 685 . 327 209 138 694
1963 134 117 161 424 967 2655 2514 1658 838 355 219  166| | 851
1964 | 152 148 161 376 1110 2346 2860 1897 923 355 233 235 900
1965 | 129 11 139 369 1298 3353 3183 1843 886 383 229 ' 162] 1007
1966 | 136 137 195 407 1009 2822 2259 1858 926 356 219 165| 874
1967 | 138 19 127 317 951 2517 3377 1900 . 943 322 212 166] 924
1968 | 145 130 . 153 406 1018 2464 2803 1791 - 758 345 202 173|866
1969 | 140 135 227 523 1054 2708 3671 2518 762 382 258 192 1047
1970 | 157 - 136 147 467 1243 2312 1969 1816 1080 - 398 240 184 845
1971 | 149 134 178 sa) 1422 2410 1747 1545 623 280 188 146 . 780
1972 | 130 14 150 452 1252 3170 2820 1810 954 347 212 - 160 - 964
e | e 2 137 580 1543 3115 2696 2112 1073 405 212 160] 1023
i | 129 119 192 549 960 1948 21725 M47 597 306 197 155|  T.
1975 | 127 120 126 433 1523 2689 2497 2234 878 . 366 263 188] 979
1976 | 146 1.1 143 274 - 1445 2480 3050 1716 812 380 227 165| - 914
977 | 138 132 179 480 1069 2136 2188 1459 641 3Ls 205 16| 759
1978 | 140 129 134 417 1363 2600 2572 1368 521 310 215 182 829
1979 | M0 125 131 547 943 2492 2935 1447 632 - 285 . 207 - 152| . 836
1980 | 166 130 134 437 1335 2566 2151 1289 634 323 233 179|798
1981 | - 167 . 156 181 | 620 1861 2328 2590 1414 576 300 205 169 88
1982 | 145 135 135 360 948 1388 1508 1426 452 268 - 215 187 59
1983 161 146 154 300 1054 1939 2096 1625 799 344 254 200] - 760 '
1984 | 162 131 168 414 1252 3209 2070 1503 803 297 200 163 889
1985 | 144 130 C 145 349 . 921 1861 2145 1525 644 339 216 172] 720
1986 | 148 128 158 470 1135 2176 2949 1730 624 354 219 164] 855
1987 | 156 154 182 529 1218 2337 2710 1966 964 . 394 263 1921 927
1988 | 186 168 182 - 73.1 1837 2585 2665 1518 669 323 206 170 - 937
1989 | 147 130 154 275 994 2630 2069 1570 705 335 228 180| 807
199 | 153 144 . 196 383 2134 2529 2487 1623 . 963 360 225 - 163 947
1991 | 149 C158 198 470 Q141 3003 3691 2345 1158 423 256  208] 1100
1992 | 168 150 173 350 1390 2928 2936 1866 - 818 317 - 224 193] 959
993 | 158 147 195 317 1249 2506 2638 144 883 343 228 204] 884
9994 | 170 162 190 422 1394 2880 3357 2007 - 919 357 251 192 1025
1995 | M54 .. 136 | 155 421 1189 2624 3370 1988 718 380 230 179|962
1996 | 167135 147 421 1203 2687 2898 1350 750 343 224 200 919
1997 0| 216 143 1157 C 394 1224 2572 2889 1827 815 NA  NA NA| NA
Average| 152 136163 1269 2543 2776 1829 852 369 - 236 182

91.7




Table 3.3.4 Monthly Flow Records at Chakdara Station

Units: m*sec

Jan Feb Mar Apr  May - Jun Jul Aug Sep Oct ~  Nov Dec |Average

1956 | 368 423 659 1923 4329 4069 4789 2795 1399 548 371 382 1838
1957 | 364 398 553 1047 1888 4012 5342 3357 1594 884 866 700 1750
1958 | 355 326 599 2322 2957 4706 7226 3795 2670 815 466 -~ 46| 2225
1959 | 373 372 608 2265 3611 5059 6397 3942 2470 990 700  67.2] 2288
1960 | 534 597 972 1390 3104 5273 7I51 4126 2037 659 452 442| 2218
1961 | 387 403 599 1575 2730 4221 4297 2699 1975 778 500 405|174
1962 365 352 520 - 111 1662 2755 3431 2367 1166 562 438 396 1264
1963 | 1309 280 935 1865 3128 4407 3786 2087 1147 557 519 359 1657
1965 | 391 449 815 1694 2330 3569 4928 3196 1470 - 617 357 47| 1689
1965 387 © 626 -~ 80.6 2633 3703 5683 5264 2943 1251 665 500 385 2070
1966 | 332 . 466 1075 2340 2985 5087 4048 3013 1681 - 790 . 466 358 1887
1967 | 319 510 852 1753 2343 5254 5235 2824 128 715 444 469] 1846
1968 | 403 406 - 805 1699 260.7 5515 5454 3487 1026 616 - 483  s50| 1921
1969 | 406 557 1395 1979 2822 4786 678 3956 1368 912 588 409 . 2071
1970 | 367 353 652 1474 2540 3878 2923 2649 2145 784 - 420  336[ " 1544
1971 | 280 288 | 517 1627 2884 3869 3206 2672 1027 479 - 340 286 <1456
1972 | 300 425 986 169.0 3077 5279 4526 2986 1500 669 536 454 1869
1923 | 437 577 1095 2102 3409 5141 4596 4016 1739 708 - 390 371[ 2049
1974 | 340 407 787 (1563 1974 3292 3353 2187 © 883 . 542 343 . 343|135
1975 | 286 356 815 209.5 3540 4660 4386 4163 1680  69.1 . 483 . 472] 1969
1976 | 467 587 876 2339 ‘3183 3982 4503 3322 1487 703 ~ 438  367| . 1854 ' %
1977|442 414 599 1684 2278 3878 4176 2256 1111 789 521 424 1348
1978 | 381 370 1226 1933 3202 4518 4521 3121 1109 638 563 . 403[ 1832
1979 | 348 414 764 2096 2331 3798 4263 2585 1347 . 580 - 453 373| 1613
1980 376 502 1317 2174 3086 4446 3590 2327 1146 699 - 549 43| 1721
1981 | 390 496 1205 2098 4025 3390 4076 2412 1053 628 - 429 310{ 1784
1982 | 324 346 683 1443 2084 2312 2237 2507 79 604 723 538 1212
1983 | 438 485 1143 1706 2695 3176 ° 3010 3161 1624 670 . 492 ' 469] 1590
1984 | 438 445 678 1323 2499 5019 3120 2831 (U515 575 . 515 456| 1618
1985 | 434 398 537 1165 1349 2027 3299 2249 929 613 307 379 1240
1986 | 381 485 1069 1970 2383 30L1 4311 3202 910 592 - 418 4as6| 1399)
1987 | 244 363 1329 1996 2187 3676 4219 2615 1330 1383 © 662 481 1m2
1988 | 359 448 1274 2292 3345 3899 4723 2686 1059 | S61. 359 354 . 1784
1989 | 438 366 - 593 1079 2818 3958 3476 2558 1102 - 673 552 652 1522
1990 | 464 732 1807 2757 4593 3969 3656 2826 1676 . 919 697 . 635 2066
1991 | 750 1313 2219 3697 3737 6040 5234 - 3355 - 1964 © 8400 522 - 454 1 2501
1992 | 349 429 1100 2019 3342 4919 4662 3084 1477 650 440  364| - 1905
1993 | 323 345 896 2116 3102 4202 3980 2853 1363  6L1 487 617 - 1741
1994 | 460 579 "1065 2038 3520 085 5889 4214 1634 957 - 680 - 629 2229
1995 | 491 546 1806 2683 2627 . 4269 6053 < 4036 1156 757 - 497 448 2014
1996 | 328 453 944 1750 2805 3128 4107 3486 1180 613 461 45| - 1642
1997 | 362 484 983 1888 2012 3730 4148 3344 1234 NA  NA - NA|  NA

Average| 387 466 956 1938 2920 4230 4474 3064 1424 - 710 498 - 449] 1802] - @



Table 3.3.5 Monthly Flow Records at Nowshera Station

7 : . ) Units: m3/sce

Jan Feb Mar  Apr May  Jun  Jul Aug  Sep Ot Nov  Dec | Average

1956 | 225 - 185 - 391 110 1752 1,557 2,094 - 585 376 376 243 - 163} 755
1957 | 185 164 248 720  L189 1,894 2,229 428 214 274 290  268| 680
1958 | 237 192 390 1,122 1,047 1,837 2,532 741 305 305 209 25| 765
1959 | 254 . 273 501 950 1496 2,242 2,716 1,288 538 538 437 . 366| 967
1960 | 315 304 615 1,337 2,090 2,750 3446 772 - 289 289 - 237 221 1,055
1961 307 315 260 963 1,440 2,141 2,243 881 343 343 321 282 820
1962 | 264 211 194 699 . 913 1,577 1,606 529 221 ' 221 210 236 573
1963 | 190 166 350 747 1,902 2422 1,989 543 257 257 255 29| 779
1964 | 296 . 276 408 1,303 1,445 1,812 2270 626 270 270 230 266 - 789
1965 | 268 333 398 1671 2,629 3,520 3227 1452 539 309 318 298| 1,248
1966 | 285 205 685 1,376 1,683 3,056 2219 1475 730 322 258 - 245| 1,053
1967 | 234 241 507 1011 1,584 2,509 2654 1638 731 - 354 316 375| 1,013
1968 | 389 306  S61 1052 1,583 3,070 2850 1925 . 536 317 305 313| 1101
1969 | 287 272 594 135 1,254 2327 2503 1,697 . 551 347 295 239 958
1970 § 270 203 298 684 1,132 1453 1178 1168 858 . 265 . 209  203| 660
1971 | 200 173 199 522 120 1547 1,140 1254 526 193 193 175|604
1972 176 247 374 937 1,775 2,832 2,115 1,240 640 . 289 257 25| 927
1973 | 262 . 306 . 484 1,521 2,172 2860 2444 1,586 900 365 251  223| (LU
1974 | 209 207 . 307 . 696 946 1,490 1,523 952 | 434 252 158 15i] 6l
1975 | 156 158 272 934 1483 2013 1,723 2284 . 685 269 230 . 255| 81
1976 | 280 318 3577 1,095 ' 1,443 1764 1,667 - 1,499 658 . 310 244 - 229| 82
1977 | 348 270 263 | 850 8§72 1,553 1,816 1236 - 587 - 376 - 276 . 26| ~ 724
1978 | 281 211 659 - 972 1,502 2044 2377 1,620 655 - 370 348 235|940
1979 | 306 314 399 1,138 1240 1985 2,234 1416 SIS 306 303 | 206| 864
1980 | 270 254 406 1,025 1,541 2,056 1,598 " LI44 - 555 221 245 196 793
1981 | 255 274 . 4d6 - 1208 1,953 1,674 1,928 1,103 487 258 247 - 22| - 837
1982 | 0220 203 0 277 557 949 LI25 1,022 1264 30 . 217 246 . 219|553
1983 | 190 190 358 1,031 1,752 1,630 1,720 1962 - 867 - 313 . 214 . 45| = 81
1984 | 244 205 320 . 688 1,147 2,278 1536 1,858 . 819 227 254 57| 827
1985 | 274 200 163 457 - 678 1,001 1476  L168 469 293 196 22| = 551
1986 | 260 259 453 934 1223 1,561 2090 1500 489 310 295 396 - 814
1987 | 276 255 793 L1109 LIS 1671 1,584 1,059 662 - 461 261 209 792
1988 | 240 217 492 - OIS . 1,618 - 1,792 - 2,038 - 1437 - Se2 268 207 233 42
1989 305 185 284 615 LI67 LT38 1479 1,134 - 527 259 . 208 98| 618
1990 | 268 360 664 814 2,019 1,649 1582 1349 T35 . 351 257  260| - 859
1991 | 326 7 319 . 856 - 1,775 2,126 3,058 2,779 1671 915 465 315 278 | 1,45
1992 | 306 261 475 1,805 1,827 2,093 2242 1,496 - 821 . 333 647 " 276| 1,049
1993 | 260 559 507 1,192 1472 1,896 1809 1354 . 663 292 - 219 263| 879
1998 | 255 . 226 © 392 836 1,334 . 1,940 2485 1641 661 363 - 313 289| - 895
1995 [ 284 - 258 S10 - 1,184 1,484 2,147 © 2497 1,538 . 605 358 - 227 . 230| - 943
1996 | 232 355 - 597 . 923 1,300 2,059 1,960 1,393 762 339 269 . 261 871
1997 | 261 279 . 636 988 1293 1826 1,943 1,342 799 'NA NA ~ NA| NA

Average 261 259 0 437 1L17 1470 0 2,035 - 2,061 1,292 . 576 M3 270 249 858

"_'[‘,7' R



" Table3.3.6 Average Monthly and Annual Rainfall for the Period 1961-1997

Units: mm % ..

Station Jan Feb Mar Apr May Jun Jul Aug Sep -~ Qct ~ Nov Dzc Totat

Abazai 735 434 . 913 441 110 84 958 950 288 = 206 194 213 | 489
Amandara | 467 782 921 - 549 273 163 9.0 . L7 313 - 2720 166 266 | 628
Charbagh 705 933 1359 1051 527 SO7 - 1507 - 1225 608 452 257 . 655 | 965
Kalam 762 1300 1856 1806 942 246 350 382 . 360 468 426 557 | 873
Malakand 519 924 10L1 694 219 253 1014 1196 435 204 263 . 368 | 756
Kulangi 458 1660 2148 1430 782 243 - 1013 1653 - 8.7 563 - 223 940 | 1,089
Mardan 290 499 704 416 202 224 1162 1694 345 160 150 268 | 602
Peshawar 249 417 564 489 177 . 313 393 . 512 178 155 133 . 169 | 387
SatduSharif | 380 1021 . 1316 1075 615 - 258 1213 1154 409 394 202 422 | 769
Utmanzal 243 484 812 415 120 98 828 1210 219 108 108 152 | 419
Average 430 845 1161 843 397 239 913 1174 397 - 298 213 407 | 704

Table3.3.7 Monthly Pan Evaporation Data at Peshawar 1966-97 -

Units: mm

: Jan - Feb - Mar Apr May =~ Jun - Jul -~ Awg - Sep Get -~ Nov De¢ - | Total
1986 - 406 785 . 1315 - 1410 . 2290 . 2704 . 2056 - 1720 1567 1166 623 319 . 1,648
1987 444 678 1637 1483 1323 2094 2250 2237 1622 1115 693 461} . 1,604
1988 832 130 1477 1212 1883 2246 2029 1347 1398 - 1190 63.2 471 1,512
© 1989 © 663 - 6.7 2339 1641 2229 2662 0 2460 1798 1589 1059 - 604 419 - 1,664
- 1950 366 652 - 1000 1314 . 2455 2178 2352 . 1410 1577 . 982. . . 509 O BLS| o512
©199 © 489 790 1508 - 1673 .0 1759 1963 . 2112 2084 - 1292 - 989 488 . 334| 1,548
L1992 C 371 726 1311 1012 1472 2316 2415 0 1796 . 13601 926 442 - 368] © 1452
1993 376 710 1533 1235 ¢ 2226 0 2000 . 2357 1980 1500 1011 - 440 384] - 1,575

1994 CO387 497 940 .. 1533 0 1059 - 2266 - 2315 . 1423 1315 989 - 496 4716|1370

1995 514 - 825 1569 . 1122 1893 - 2682 _ 2249 - 1914 1966 1196 585 . 505 1,702
© 1996 © 578 0 817 1026 1210 - 1694 2834 244 1334 1898 170 544 7309 1,566

1997 300 658 834 1564 1665 1855 1728 - 2780 - 1262 2143 409 - s08! 1,571
Av. 198697 452 712 1254 1367 1829 - 2317 2214 I8L9 1529 1161 - 540 - 409| 1,560
ccoo b o1 o260 - 37 58 2 96 1% .95 C 13 0 68 51 28 16| 69
Av. 1966-85 483 .. 660 940 . 1473 . 2438 © 3023 - 2413 1854 1127 1295 7L) 406} 1,742
Av. 1966.97 47.1 680 - 1058 1434 2210 2758 2338 18401 1653 1245 647 401{ 1,674

Source : ref 4 and Mean Monthly Dala at Forest Institute, Peshawar



“Table 3.3.8 Present and Future Water Use in Swat River Basin

(Unit : m%/sec)

lsrz;lge::::n - . Cfs:glly Jan_. : Feb. Mar.  Apr.  May  June July Avug.  Sep.  Ocl.  Nov. Dec
.. Present T3403 | 1330 1.358 1.585 2179 2406 2406 2406 2179 2264 1924 1557 1472
Nipkikhel Future 4245 | 2349 2406 2802 3.849 4245 4245 4245 3349 3990 3396 2745 2.604
- Add. 1.842| 1.019 1047 1217 1670 1.840 1.840 1840 1670 1726 1472 < L1§9 1.132

C o Present 0.425| 0226 0255 0283 0396 0425 0425 0425 039 039 0340 0283 0255
Fatehpur .- Future 0934 | 0500 0566 0623 0877 0934 0934 0934 0877 0877 0736 0623 0566
C o Add. 0509 | 0283 0311 0340 0481 0509 0509 0509 0481 0481 0396 0340 0311
adwan  Fresont 0.566] 0311 0311 0368 0509 0566 0.566 0.566 0503 0.538 0453 0368 0340
Khanf | Tolure 0566 | 0311 0311 0368 0509 0566 0566 0566 0.509 0538 0453 0368 0340
, Add. 0.000| 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0.000
Darora . Tresent 0.255] 0000 0000 0000 0226 0255 0255 0255 0226 0226 0.000 0.000 0.000
Jaghabanj Future 0849 0.000 0000 0000 0764 0849 0849 0849 0764 0792 0000 0000 0000
Add. - 0594} 0000 0000 0000 0538 0594 0594 0594 0538 0566 0.000 0.000 0.000

Peesent 2264 | 1245 1245 1472 2038 2263 2264 2264 2038 2151 1811 1472 1358

Ganidigar Future 2264 | 1245 1245 1472 2038 2264 2264 2264 2038 2151 1811 1472 1358
Add. | “o000| 0000 0000 0000 0000 0060 0000 0000 0000 0.000 - 0.000 0.000 0000

: Present 1443 | 0283 0821 0962 1302 1443 1443 1443 1302 1358 1160 0934 0377
Balambat  Future 3013 | 0623 1783 2066 2802 3413 3113 313 2802 2.943 2490 2.009 1.89
' Add. 1.670 | 0340 0962 1104 1500 1670 1670 1.670 1.500 1585 1330 1.075 1.019

. Present 4273 | 0.000 0000 0000 3.877 4273 4273 4273 - 3877 4019 0000 0000 0.000
Gopalam - Future ' 6.792| 0000 0000 0000 6169 6792 6792 6792 6169 6396 0.000 . 0.000 0.000
T T AL 2519 | 0.000 0000 0000 2292 2519 2519 23519 2292 2377 0000 0000  0.000
Others  Present <] 5.660 5660 5.660 5.660 5660 5660 5660 5660 S.660 5660 . 5.660  5.660
Topper - Fuwie | o, -] 5660 5660 5.660 5660 5.660 5660 5660 5660 5660 5.660 - 5.660 5.660
Swat) * 7 Add. - ooou] 0.000 0000 - 0.000 0000 0.000 0000 0000 0000 0000 0000 0 0.000 0000
Upper Swat Present 50910 [21.168 26376 35.403 50.940 50.910 50.940 47.629 50.940 50.940 50940 .29.517 21.593
Canal | Futute 92994 |21.168 26376 35403 68.939 84334 92994 47.629 51365 85353 59.74t 29.517 21.593
Add. - | 42054 0000 0000  0.000 17.999 33.394 42.054 0000 0425 34413 . 8301 - 0.000 0.000




Table 3.3.9 Estimated Ml.mth!.y Flow at Munda Dam Site (PrcSent Condition) '

Units: m¥sec

Jan Feb Mar  Apr May Jun Jul Aug Sep Oct  Nov ° Dec JAverage
1956 | 280 381 518 2844 6230 5574 6803 3721 1295 - 388 158 218 2363
1957 | 217 222 . 437 1318 2368 5468 7607 4681 1566 1040 833 624 2203
1958 | 169 132 473 3518 4054 6522 10525 5285 3068 - 874 . 5 324 2932
1959 | 181 . 160 . 483 3446 S09.1 7057 9195 5425 2832 1165 - 668  56.6[ : 3022
1960 | 417 447 1052 1934 4276 - 7299 11325 5657 - 2177 551 298 . 285( 2977
1961 | 273 240 528 2267 (3602 557.0 6013 3621 2117 - 674 . 289  163] ' 2113
1962 | 190 178 367 1480 1913 3842 4679 2880 952 - 338 . 237 185 1437
1963 139 110 965 2690 3561 6093 §425 3217 1098  INT 0 336 257 2022
1964 | 322 383 912 2541 3219 5199 6913 4165 1570 - 525 188 . 345 2190
195 | 314 670 897 4202 4609 8115 7583 3912 1373 602 419 248 2Ms
1966 | 203 303 1228 3623 3411 6829 5348 3836 - 1599 . 525 276 . 135] 2216
1967 | . 148 429 890 2487 2746 6506 7576 3847 1384 407 198 - 285| 2242
1968 | © 243 254 806 2430 3146 6721 7130 4205 962 390 337 . 465| 2258
1969 | 345 - $58 1833 3045 3498 6599 8521 5486 . 1310 © 787 560 - 286| - 2736
1970 | 281 229 652 2151 3616 5392 4228 3663 2225 - 715 289 ~ 17.1| 19638
970 | 324 - 152 329 2235 4062 5422 4089 3268 | 841 289 192 © 150] 1780
1972 | 1721 345 1184 2533 4046 7570 6550 3903 1628 552 477 - 357 2443
1973 330 532 1263 3103 4694 7286 6352 4912 1859 536 215 203! 2607
1974 | 236 316 867 - 2308 “ 2679 4476 4822 2865 717 397 . 167 182] 1615
1975 | 146 233 911 3250 5412 6477 6034 5289 1664 . 597 391 © 386] 2566
1976 | 447 - 608 1008 3681 4474 5688 6822 4035 1451 627 318 220 24438
1977 | D365 281 - 421 2366 3018 - 5060 5413 2888 858 427 310 © 215 1802
1978 | 208 225 1476 2780 4173 6105 6146 3408 - 739 349 - 400 161| 218]
1979 | 165 299 734 3092 2774 5430 6337 30L1 1035 © 294 275 © 215| 1972
1980 | 262 429 1646 3247 - 4056 603.0 4831 2627 860 380 362 247 2081
1981 | 230 359 1450 4744 5729 4909 575 2865 740 326 240 . 107 2290
1982 | 171 169 641 1947 - 2612 2890 2981 2926 380 297 656 374| 1337
1983 | 399 4401 1434 2580 3400 4375 4455 3866 1532 548 406 . 380 1985
1984 | 399 377 693 1884 3600 7419 4507 3780 1460 409 442 361| 21l
1985 200 - 272 - 438 1453 2388 3804 4629 2937 - 4.6 373 - 114 148] 1466
1986 | 199 441 . 1208 2973 3170 4448 6412 3833 709 . 389 .. 213 292 2024
1987 | 97 245 1729 3075 3636 5270 6173 3822 1519 1160 680 40| 2317
1988 | 268 382 1641 3599 5287 5758 6547 3323 985 436 192  200| 2385
1989 | 400 - 249 558 1452 3390 5862 5036 3293 1139 538 503 67.0| . 1924
1990 | 443 843 2488 4423 6773 5740 5451 3555 1760 806 3.6 64.4[ . 2805
1991 | 918 1782 3143 6086 4356 7943 8200 4832 2190 793 455 353 3420
1992 | 250 351 1364 3116 4493 7005 6802 4044 1451 495 322 . 213|  2493
1993 208 215 1040 3287 4059 589.1 5895 3724 1448 - 503 397 6L5; 2274
1994 | 436 . 595 1309 3149 4638 7050 8290 5048 1679 785 . 709  634] 2860
1995 | 486 541 2488 4292 3587 6094 8435 4893 1110 668 414 . 3470 2779
1996 | - 207 390 1117 2640 3749 5295 6324 4320 1165 505 - 355 . 351 2202
1997 | 273 440 1179 2883 3870 5612 6342 4187 1347 - NA NA - NA| " NA
Average| 287 386 1091 2908 3892 589.8 1395 557 317] 2286

10

639.3

393.0

C 374 ¢




Table 3.3.10 Monthly Estimated Flow at Munda Dam Site (Future Condition)

Units: m¥se¢

Feb

Jul

: Jan - Mar Apr May Jun Aug Sep Oct Nov Dec |Average
1956 | 262 272 536 2476 57157 5006 6636 3514 BLE 349 147 234] 2167
1957 255 230 368 926 1880 4920 749.1 4539 1088 750 943 737 2010
1958 | 239 179 441 3183 3575 978 10399 5042 2581 630 300 358 2742
1959 | 270 189 456 3082 4617 6518 9120 5269 2302 930 675 693 2843
1960 | 537 552 1034 1532 38LI 6755 11209 5552 1704 - 429 277 328 2810
1961 { 293 239 441 1861 3132 5050 S9LS 3511 4701 522 354 27df 1942
1962 | 224 156 317 1145 162 3313 4500 2774 493 285 254 256 1272
1963 | 163 150 976 2375 3075 5583 5366 3089 658 326 384 193] . 1862
1964 | 300 - 313 785 2072 2636 4542 6692 3905 984 - 312 190 . 336[ - 1922
1965 | 203 600 770 3733 4026 7459 7362 3652 788 342 354 239 © 2468
1966 | 202 340 1198 3205 2963 6320 5249 3721 1135 332 300 196 2098
1967 | 180 413 844 2176 2364 6088 7584 3636 978 227 264  371f 209
1968 | 319 243 769 - 2080 2687 6192 7030 3989 480 297 327 500 - 2076
1969 | . 324 488 1707 2576 12016 5942 8300 5226 724 462 495  207| . 2453
1970 | 260 159 526 1682 3033 4736 4006 3403 1640 390 - 224 162 1685
1971 173 155 3L1 - 1953 3615 4855 3947 3086 322 237 180  14.0f 1580 .
1972 | 150 225 1057 2064 3464 6913 6329 3643 1043 288 . 413 348[ " 2165[
1973 | 375 521 1230 2810 424 6737 6227 4772 1348 341 176~ 21.6] 2416
1974 | 214 246 740 1839 2096 3820 4601 2609 298 259 182  173| 1423
15 | 125 163 785 2581 4830 ss21 s812 s029 1079 212 - 326 373[ 2283
1976 | 426 538 882 3212 3892 5032 660.1 3775 865 302 253 2L} - 2166
1977 | ©385 257 442 2054 2524 45hl 5259 2674 4020 272 387 300| 1622
1978 | 283 186 1438 2502 3755 5599 GOL1 3199 261 242 455 267 2017
1999 | 229 256 704 2182 2342 4906 6268 2904 557 219 278 20| 1803
1980 | 274 400 1584 2921 3617 5499 4756 2518 419 215 434 330 1914
1981 | 207 389 1406 4380 521 381 5683 2734 286 230 240 " 120{ 2118
1982 | 188 146 _S76 1627 2159 2348 2891 2818 171 189 713 4Bl 1192
1983 | 378 372 1307 2110 2818 3718 4234 3606 947 283 - 341 3nif 1707
1984 | 378 307 567 1414 3017 6763 4286 3520 825 238 378 352 184.1
1985 | 30 20 343 1135 1932 3272 4520 2812 338 290 160 230 1303
1986 | . 283 372 1189 2560 2722 3895 6323 3703 321 317 22 352 1855
1987 | 150 175 1602 2605 3054 4613 5951 3562 - 934 835 616 - 394 2041
1988 | - 247 312 1514 3129 4704 5102 6326 3063 ' 400 - 279 192 19| 2122
1989 | 378 179 432 983 2808 5206 4815 3033 553 - 213 438 ° 66.1| 1642
1990 | 422 723 2362 - 3954 6190 5084 5230 3295 NITS 481 611 634] 2523
199t | 897 17127 3017 5617 3774 M86 7979 4572 1604 467 390 -~ 348| 3139
1992 | 229 281 1238 2647 - 3911 6349 6581 3784 866 249 258 | 206| . 2217
1993 | (186 145 913 2818 3476 5234 5674 364 863 296 332 606 2001
1994 | 414 525 1183 2680 4055 6393 8068 4788 1094 460 644 = 625 . 2577
1995 | 465 471 2361 3823 - 3005 5437 8203 4633 T 525 343 ° 350 33% 2497
l9g6 | 195 . 320 990 2170 3167 4639 6100 4060 - 580 296 © 9.1 342 1929
1997 | 252 7370 1053 2414 3287 4956 6120 3927 762 .  NA - NA _ NA| ~ NA
Average 348 1009 - 2502 5303 6232 3724 - 880 358 361 34| 2062

297

3313

ot




“Table 3.3.11 Annual Water Yield and Suspended Sediment Records (1/2)

Water Yield - Suspended sediment Sed/Dis Ratio  [Observed Counc.
River Station Year| Total | Max. Min. By Wt § ByVel | Max | Min
Flow Flow Flow | Million ‘ -
108m | m'fs m'fs Tons | 10°m® | m%Am?| ke/m® | mm% | PPM | PPM
Swat near Katam 1961 2,903 6 10 03 344 17048 011 0136 20 - 12
CA=2020km’ 1962 2202 405 14 0.19 209 103.50 009 - 0.0950 607 6
1963 2,681 473 n 025 283 14004 009 01055 2020 10
1964 2341 520 1z o3l 344 17048 ol 0212 299 19
1965 3,186 61 10 039 431 21310 012 01351 320 10
1966 2,780 - 425 12 022 246 12177 008 00885 193 10
1967 2927 22 8 om 308 15221 003 01050 134 10
1968 2,755 439 0 12 o» 246 12177 008 00893 . 204 . 7
1969 3320 456 12 032 258 127.86 010 00778 - 245 10
1970 2669 . 3 - 12 020 21 109.59 007 00829 315 9
1971~ 2412 351 12 . 018 197 9142 007 ~ 0079% 188 10
1972 3050 47 16 019 209 103.50 005 00685 112 21
19713 3235 - 388 10 023 - 246 12137 - 007 00760 137 10
1974~ 2312 w12 - o 135 6697 005 00585 1,180 3
1575 3100 . 454 1 015 - 283 14004 008 00993 - 92 6
1976 2503 39 13 022 201 U933 007 00831 O 363 3
1517 2399 M2 12015 1Tl 8463 006 007113 322 3
1978 2632 591 18 . 0355 606 30016 021 0234 3430 - 13
1979 2645 470 . 10 023 0256 12668 . 009 . 00967 - 204 6
1980 2522 - 393 i 0.31 36 171.09 012 0131 4N 5
1981 - 2,792 408 14 . 040 448 22162 014 01604 176 ?
1982 . 1$94 233 - 12 005 164 5093 . 008 00864 211 7
1983 - 24N 368 12 027 280 13882 0N ONE 19 . 6
1984 2,804 413 12 . 040 412 20396 014 01469 2580 - 18
1985 2312 308 12 ' 023 237 1125 010 01027 . 265 - . 15
1986 2,706 430 .11 040 411 20336 . 015~ 01518 297 17
1987 - 2940 0 M2 M 041 416 20579 0.14 - 01414 - 345 14
1988 2964 . 375 14 042 426 21066 | 014 01436 1310 IS
1989 2546 - 328 - 12 . 040 - 410 20275 016 01609 590 16
S 1990 3,001 422 0 13 040 413 20457 - 043 04377 . 332 13
Mean C M3 2 : T029 - 308 (15221 C 010 onA .
SwalatChakdara, 1961 - 5212 - 744 . 32 _ 136 1624 28LI1 . 025 03000 ~ 872 B
C.A =576k 1962 3998 . 942 . . 29 091 - 1,082 187.4) 023 - 02708 647 - 6
ST 1863 sM0 0 608 T 20 131 1,562 27046 025 02981 1210 .0 M4
1964 5264 945 - : 31 137 1636 2834 026 ©3107 1,280 (5
1965 - 6531 809 29 163 1242 21509 016 01902 1430 2
1966 | 5953 1002 29 100 - 1,193 20657 017 02004 1,560 5
1967 5843 900 26 106 1,267 21935 - 018 02168 355 6
1968 6076 925 .30 - 083 - 984 17037 o4 01619 1,700 4
1969 655 - 985 . 34 097 L& 20231 . 015 01782 . 9% 1
1970 - 4845 . 614 % 063 750 12991 - 043 04548 7030 L0 13
1971 4,600 s 1 062 . MBI 013 0l 173 - Q0
1972 5904 . &8 .26 051 603 10435 . 009 . odo21 135 - 3]
1973 6470 6ll 34 -0 125 0500 25981 049 02319 3750 - 10
1974 4219 . 583 30 027 320 5537 © 006 00158 - 216 - .1
1915 624 . 906 26 135 1624 28110 - 022 - 02609 2,400 © 7
T 1976 5855 | .68% 31 080 ¢ 952 16654 014 Ote4d 959 o3
1977 4895 1,208 31 - 126 1513 26194 . 026 03090 - 8400 - 5
1978 5793 . 992 3} 196 - 2349 40676 . 034 04055 . 1,380 . i9
1979~ 5092 . 6t 190079 - 945 16355 - 045 01858 ‘0 1s7. - - 3
1980 . 5437 1,282 31 . 155 0857 32157 029 C 03416 SS90 26
1981 5816 - 897 . 29 . 083 999 11292 © 0I5 D 01763 472 . 1
1982 - 3,838 642 - 28 036 . 435 7539 009 04135 - 242 .8
1983 © 5031 . 883 - 35 025 . 48 | 831 005 - 00095 -~ 91 :
1984 5105 0 951 32 D092 1,097 18996 018 - 02149 1,800 3|
1985 5781 - 1,330 24 . 076 909 15738 . 043 04512 1080 2]
1986 . 5055 659 27 109 © 1206 21067 . 022 - 02406 1190 M) 2
1987 5486 61 . 20 - 103 ¢ 1,156 20018 - 019 0208 1220 Clg) oo oo
T1988 . 5646 0 1,602 28 541 6113 105842 097 - 16828 1270 - W14 ' : @
1989 4309 14 32 156 © 1,747 30240 . 032 . 03632 1920 1l
_ 1990 6519 - 738 39 0 288 - 3223 55796 0 044 04943 . 605 - 19
Mean CSAIS T LT T 402 24278 - 0000 02609 0

T2



Table 3.3.11 Annual Water Yield and Suspended Sediment Records (2/2)

f

Water Yield Suspended sediment Sed/Dis Ratio Observed Cone.

River Station - Year| Tout | Max | Min. ] ByWi | By Vel | Max ; Min
' | Flow | Flow [ Flow | Milticn l i
160 | e | miys | Tons | 108m' | m¥nm? ] kp/m® | mm% | PPM | PPM

Kebulat Nowshera. 1961 28,659 3,141 136 2903 30627 34576 101 10687 1,770 72
CA=88578 km® 1962 20664 3255 142 1724 18204 20551 033 08310 2,110 3l
1963 2706 4075 140 2667 28167 31199 098 10315 2540 9
1964 21429 3849 170 2676 28290 31938 098 10314 9,100 42
1965 39360 631} 179 5189 5415 61793 132 L3906 5230 42
1966 33210 4585 179 348§ 36717 41509 105 11074 3880 3
1967 31980 5037 163 3275 34563 35020 102 10808 3740 2%
1968 34932 4047 187 5316 36088 63320 152 16056 3820 28
1969 30258 3028 181 © 3547 371392 41214 117 12358 6030 | 44
1970 20787 1,981 126 1515 15990  130.52 073 07692 2,210 55
1971 19065 . 2,323 WS 1433 15129 17080 075 07935 6220 36
1972 29214 3934 132 4055 42,804 433M 139 14622 6,600 70,
1973 35178 1622 190 5670 59,778 67486 161 16993 4380 - 51

191419311 2541 12 2558 26937 30410 132 13949 4570 6
1975 27675 4839 1B 3909 41,328 46657 142 14933 3150 © 33
1976 25953 577 199 3674 38145 4314 142 14929 3790 9

1977 22,878 - 2972 197 2713 28659 31355 L19 12527 3970 . 81
1978 29520 - 4,754 156 4754 50184 56655 . 161 17000 7,520 - 25
1979 27,306 2,972 136 2350 24,816 28050 086 09099 6200 26
1980 24969 2972 134 5597 59,040 66653 224 . 23645 15000 15
1981 26445 3339 173 6459 68142 76920 244 25767 593 01
. 1982 17466 2216 98 . 2912 30750 34715 167 17606 6220 - 7
1983 29,675 - 2915 198 5008 . 50,307 567.94 181 18178 3830 - 2
1984 26076 3,226 152 . 6051 60,885 68236 232 2339 6950 80
1985 17466 2858 - - 99 1978 19926 22495 113 L1408 33830 67
1986 25707 3,056 154 3366 33825 18187 131 13158 4620 . 83
1987 24969 2649 169 © 2604 26199 295717 - 104 10493 3880 78
1988 2669t . 3453 174 | 6623 66543 15124 248 24931 9050 - 76
1989 21,279 - 2473 121 2159 21,77F 24578 10t 10231 $slo - 81
1950 27,183 3311 190 3520 35424 33992 129 13032 - 4910 47

" Mean 26,691 R L7 3656 38,130 43047 137 14286
Kabul at Warsak 1961 22,386 2377 . 87 930 10332 15343 044 04615 2900 19
CA=67340km’ 1962 15498 1,916 103 354 - 3727 5534 - 023 02405 MY . 10
1963 20787 3028 . 91 ' 1606 16974 25206 077 08166 . 2240 - 9
1964 19,926 - 2,567 1221325 14022 20823 . 066 07037 19200 . 13
CO1965 29274 - 4203 125 - 3983 42066 62468 136 14370 3,070 19
1966 23,616 3,283 172 - 1823 . 19,188 28494 -~ 077 08125 - 2350 . M
1967 22386 3679 - 152 1669 11,589 261.20 075 07357 2090 7
1968 24969 - 3028 186 : 2077 23001 34157 081 09212 6910 9

1969 21,033 - 2270 1711 - 1270 13407 :_19'9.09 060 06374 13000 33
:1970_ 16,482 §,562 139 590 6273 93.15 036 03806 10,600 33

Mean - - 21688 T 1519 16605 24658 073 07610

ST




Table 4.2.1 Schedule of Elcetricity Tariffs Effcetive from 1 April, 1999 (WAFDA)

Minimum Monthly Char;,es- '

GFNFRAL SUPPLY TARIFF [A 2[

For First 100 units
Above 100 units ]
Minimum Menthly Charges:

" {INDUSTRIAL SUPPLY TARIFES -
Bl Up to 40 kW

a) for Single-phase Consumer: Rs 45l‘
b) for Three -phase Cons.: Ps lOO/ p[us Rs 25/kW I'or load in excess of 10kW

a} for Smg]e phase Consumer: Rs 150/

217
241

'75
5

Tanff Categor)l Pamcu]ars Fixed Charge Energy Charge F.AS. Additiona) Surcharge
(Rs/kW/Mon) (Pa/k\Wh) - {Pa/kWh) {(Pa/kWh)
GENERAL SUPPLY TARIFFE (A- l[ : ’
Upto 50 units : . 54 7 73
For Comsumption above S0units : . B
For First 100 units o : 68 7 89
For Next 200 units (101-300) - 17 15 180 ¢
For Next 700 units (301-1000) 110 78 288
For Next 3000 units (1001-40()0) . 147 75 388
Above - 4000 units 147 - 75 436
Flat Rate for FATA (Rs. Per ConsumcrlMon J 90 - 537

a6 -
356

b) for Thrce- phaﬂe Couos.: Rs 300/- plus Rs 30/KW for load ia excess of 10KW

B2 41-500 kW 200
B2 TOD (Off-peak) " 200
B2 TOD (Peak) 200
B3 Up to S000 kKW (Normal) 200
133 TOD (OI{-peak) ' 290
B3 TOD (Peak) . - 290
B4 For All Loads (Normal) - 280 -
B4 TOD (Off- peak) .. 280 -
B4 TOD (Peak) © 280
BM_M__'MIUFF L
C-1(a) 400 volis (Licencees/ Non- ljcencecs)

0 jC-1(b) 400 volis {Other Consumers) 220

_|C-2(a) 11/33 kV (Licencees/ Non- uoenoees) '

. |For Government of AJ&K - : ]

- |C-2(b) POF WAH ' : R
C-2(c) 1133 kV (Other Consumers) - 216
G3 66/1'32!220 kv 214
T I'LMPORARYI CO(;EN/ Pl IGII T TA RIFFS
E-1-(i) Domestic Supply - o
E-1-(ii) Commercial Supply .
B-2-(i) Industrial Supply S
E-2-(ii)a Bulk Supplyto Licenisee/Noa- Llocnsee oovy -
E-2{ii)b Bulk Supply to Licensee/Non-Licensee (11 kV) -
E-2-(iii) Bulk Supply to Other Consumers -
G-1-(i) Public Lighting of Provincial Govis. -

G-1-(ii) Public Lighting Other Than G-1-(i) -

11-1 Residential Colonics of Industries

H-2 Residential Colonies of Industries

I Raitway Traction

1-1 Co-Generation Tarifl (sale by WAPDA) ’ Lo

J-2(a} Cogen. Tariff {Purchase by WAPDA) Dec-July _'
1-2(b) Cogen. Tariff (Purchase by WAPDA} Aug -Nov

AGRICULTURAL TARII(F

1 Scaip : '

2-(i) Punjab and Sindh g - 82

2-(ii) NWFP and Balur:h:sian T2

FLAT RATL TARIFF (D 1)

1 Punjab and Smdh ] :
2) NWEFP & Baluchistan and Distls. of
Mianwali, Bahwalpur & Tharparkar

Fixed Charges

RsAIP/Monih

- 147
22 .

‘There shall be mininium charge of Rs. T0/KW for fi rst 20kW & Bs. QUJ'kW for toad 20- 40kW - .

119
68 - 75
58 "5
136 15
67 75
53 15
. 138 75
62 75
49 75
- 125 75
83 .15
- 68 ]
69 75
69 w78
95 75 -
65 75
© 63 75
170 .75
9 15
. 14 75
- 138 75
i23 75
144 75
Umt Chargcas per [‘aanAl
152 75
L 104 ' ’15 B
©o0 105 75
R 1 ¢ 75
- 133 75
103 :
78
. 85 - 15
49 YL

M

- 246

220
- 205
276
144
103
. 169
133
96
167

252
C251
238
o 165
L 2M
© 248
224

299

- 308
318
303
- 323
449
S 302
304
250 -
270

a3
e
s

Addl, Surcharge

. RsfHP/Month

U ¥ X T
316

Note:
- F.AS. and ]_m\ Power [‘aclor Pcnaliy

T~l4

" "Surcharge” at a rate of 10.4% is also Iewable on "Supply Charges whlch mclude hxed Chargcs, anrgy Charge, R
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Table 4.3.4 Encrg'y Generated, Energy Sold, Consumed in Auxiliﬂri‘cs'
and System Losses of WAPDA |

Fiscal | Units Consumption in Units Units | = System Losses System Losses &
Year | Generat Auxiliarics of scotoul | sold N Consumption in

Ending -cd Power Stations ' : - ~Auxiliaries
30° Total | Percent- . Total | Percent- | Total | Percent-
June age (3/ | (GWh) | (GWh) age (7 | (GWh) | age (%/

GWh) | Gwn | 2x100) | @3 | -6) | 2x100) | (5-6) | 2x100)

m_ | @ ¢ | @ G | ® @ ® 9| 0

1961 |. 987 | 36| 365 95t | . 746 | . 205 | 2077 241 | 2442
1962 | 1,284 | 45| 350 | 1,239 | 0 929 | 310 | 2414 | 355 | 27.65
1963 | 1,680 st} 304 | 1,629 | 1,224 | 405 | 2411 456 | 2714
1964 | 21m 9 | 426 | 2021 | 1,561 | 460 | 2179 | 550 | 26.05

1965 | 2,465 125 | 507 | 2340 | 1,822 518 | 2101 643 | 26.09
1966 | 2,909 [. 156 | 536 | 2,753 | 2,089 | 664 | 2283 | - 820 | 2819
1967 | 3016 | - 169 | 5.60 | 2,847 | 2,097 750 | 2487 | 919 | 3047
1968 | 3,648 186 | 510 | 3462 | 2486 { 976 | 2675 | 1,162 | 31.85
1969 | 4371 | 157 | 359 | 4214 | 2939 | 1275 | 29497 | 1,432 | 3276
1970 | 5,162 179 | 347 | 4,983 | 3,600 | 1,383 | 2679 | 1,562 | 30.26
1978 | 5,740 219 | 3.82 | ss521 | 3966 | 1,555 | 27.09 | 1,774 | 3091
1972 | 6,029 174 | 289 | 5855 | 4,137 | 1,718 | 2850 | 1,892 | 3138
1973 | 686 | 183 | 268 | 6653 | 4,599 | 2,054 | 3005 | 2237 | 3272
1974 | 7,179 218 | 3.04 6,961 | 4,742 | 2,219 | 3091 | 2437 | 33.95
1975 | 8041 | 184 | 229 | 7,857 | S5212 | 2645 | 3289 | 2,829 | 35.18
1976 | 8276 { ~ 222 268 | 8054 | 5315 | 2,739 | 33.10 | 2961 | 3578
1977 | 8734 258 | 295 8476 | 5452 | 3,024 | 3462 | 3282 | 3758
1978 | 10,089 | 221 | 219 | 9868 | 649 | 3,378 | 3348 | 3,599 | 35.67
1979 | 10,609 |- 203 | 191 | 10406 | 6981 | 3425 | 3228 | 3,628 | 34.19
1980 (12,024 | 2712 | 224 | 11,852 | 8160 | 3,692 | 3045 | 3,964 | 32.69
1981 {13206 | 344 | 260 | 12,862 | 9068 | 3,794 | 2873 | 4,138 | 3133
1962 | 14,768 | 390 | 2.64 | 14378 | 10,288 | 4,090 | 27.70 | 4,480 | 3034
1983 | 16,492 399 | 242 | 16,093 | 11,587 | 4,506 | 27.32 | 4,905 | 2974
1984 | 18052 | 400 | 222 | 17,652 | 12,762 | 4,890 | 27.09 | 5,290 | 29.3t
1985 | 18777 | 404 | 215 | 18373 | 13,756 | 4,617 | 2459 | 5021 | 2674
1986 | 21,055 | - 402 | 191 | 20,653 { 15504 | 5,149 | 2445 | 5551 | 2636
1987 | 23,630 | - d06 | 172 | 23,224 | 17745 | 5479 | 23.19 | 5.885 | 24.91
1988 | 27451 | - 454 | 1.65 | 26997 | 20,702 | 6295 | 2293 | 6749 | 24.58
1989 | 28,898 495 | 171 | 28403 -] 21,982 | 6421 | 2222 | 6916 | 2393
1990 | 31427 |- 623 | 1.98 | 30,804 | 24,120 | 6,683 | 21.27 | 7,306 | 23.25
1991 | 34,435 | . 859 | 249 | 33,576 { 26,585 | 6,991 | 2030 | 7,850 | 22.79
1992 | 38,066 928 | .2.44 | 37,138 | 29,267 | 7.871 | 2068 | 8,799} 23.12
1993 | 40,791 | 942 | 231 | 39,849 | 31,272 | 8577 | 2103 | 9519 | 2334
1994 | 42396 | 1112 | 262 | 41,284 | 32,131 | 9,153 | 2159 | 10265 | 24.21
1995 | 46,126 | 1,199 | 2.60 | 44,927 | 35032 | 9,895 | 2145 | 11,094 | 24.05
1996 | 48,895 | 1,429 | 292 | 47,430 | 36925 |.10,505 | 2151 | 11,934 | 2443
1997 | 50,782 | 1,222 | 241 ‘| 49,560 | 38,529 | 11,031 | 21.72 | 12,253 | 24.13

1998 | 53259 | 1,071 | 201 | 52,188 | 39422 | 12,766 | 23.97 | 12,837 | 2598
* Source: WAPDA Power Systems Statisties e R A




Table 4.3.5 Encrgy Gencraled Energy Sold, Consumcd in Auxiliaries
and System Losses of KESC '

System Losses &

Fiscal Units Consumptien in Units Units System Losses
Year Gene- Auxiliaries of - | distribut- {  sold Coasumplion in
Ending | rated Power Stations cd : , Auxiliaties
ap® Tolal | Percent- | (GWh) Total | Percent | Total | Percent-
June o | age@ | @23 | (GWh) | (5-6)- | -age (% { (GWh) | age (¥
(GWh) | (Gwh) | 2x100) | timports [ frce p. | 2x100) | (3+7)_| 2x100)
(D) @] 3 4 -] 5 (6) (D (8) ) (10)
1971* 51| 9 608 | 1,421 1,262 158 | 11.10 | 250 | 16.50
1972 | 1,332 82 618 | 1,455 | 1,282 171 | 1176 253 | 1648
1973 1,366 | © 89 | 648 | 1,690 | 1,498 190 | 11.23 278 | 15.65
1974 1,398 95 681 | 1,837 | 1,612 224 | 12.19 319 | 1651
1975 1442| 96 665 | 1,850 | 1,616 | 231 | 1248 | 327 | 16.79
1976 | 1,508] 99 | 654 [ 1,869 | 1,614 247 | 13.23 346 | 1758
1977 1,820} 125 685 | 1,997 | 1,681 305 | 15.26 429 | 2024
1978 2,157 140 651 | 2215 | 1,857 339 | 1529 | 479 | 2034
1979*¢ | 1,228} 77 629 | 1,184 | . 992 184 | 1553 | 261 | 201
1980 27641 11 6.19 | 2,595 | 2,175 404 | 15.56 575 | 20.78
1981 2,764 | 161 583 | 2,787 | 2,134 640 | 2297 | © 801 | 27.18
1982 | 2,787| 161 577 | 3,069 | 2,485 569 1 1854 | 730 | 22.60
1983 3,001 | 167 557 | 3320 ] 2,579 | 724 | 21.82 892 | 2557
1984 | 3,556] - 239 673 | 3,791 | 3015 | 758} 2001 | 993 | 2476
1985 | 4,528 . 301 664 | 4,678 | 3,852 806 | 17.23 | 1,107 | 2223
1986 | - 4,582| 305 | 666 | 4897 | 4,043 | 83 | 1701 | 1,138 | 21.87
1987 4772 314 | 657 | 5057 1| 4,130 954 | 18.85 | 1,267 | 2359
1988 5,527 | 340 615 | 5607 | 4,558 | 1,056 | 18.84 | 396 | 2348
1989 | 5721 4i3 609 | 593t | 4765 | L,173 ] 1977 | 1,521 | 2423
1990 6218 | 440 664 | 6416 | 5074 | 1,337 | 2084 | 1,750 | 25.62
1991 | 6292| 515 700 | 6555 | 4969 | 1,546 { 23.58 | 1,937 | 2839
1992 7,419 | - 520 6.94 | 7,480 | 5492 | 1,945 | 2600 | 2460 | 3076
1993 7,889 | 526 667 | 8126 | 5880 | 2202 | 27.09 | 2,728 | 3152
1994 | 8632x| 546 | 675 | 8425 | 6087 | 2,285 | 27.12 | 2,831 | 3156
1995 | 8760x| 499 683 | 8262 | 5632 | 2630 | 3183 | 3,129 | 3571
1996 | 9386x| . N 6,021 - o : k
1997 | 9327x 5,640
1998 | 72,318x 6,385
L Cafendar)carendmgfii“December - '
© #%_ Calendar )earendmgBO"Juuc N _
x Iucludes purchascfrom KANUPE, PakStecl and WAPDA. S
‘ ' 1994 - . S35GWh ..
T 1995 . 1,462GWh
199 1,329GWh
o T 1997 T 1,869GWh
Source: KESC and WAPDA . 1998 . 3,030GWh
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Table 4.3.7 Annual Demand Pattern of the Country (WAPDA + KESC)
(For 3 ycars of 1995-96, 1996-97 and 1997-98)

WAPDA KESC Country (WAPDA + KESC)
Month Pcak  Computed Total Peak  Computed Total Pcak  Computed  Tolal

o | Demand P.Demand Encrgy | Demand P.Demand Energy | Demand P.Demand Energy
MW) (MW)*  (GWh) | (MW) MW)* (GWh) | (MW) (MW)*  (GWh)

July  1995| 8,188 - 8,288 4,520.84] 1,358 1,366 813.81| 9,478 9,586 5,334.65
Aug. 1995 7,854 - 7,975 4,462.53} 1,366 1,378 - 840.22] 9,152 9,284  5,302.75
Sept. 1995 8,021 - 8,201 = 4,206.33F 1,365 1,402  790.67| 9,318 9,533  4,997.00
Oct. 1995 7,724 7,754 ° 3,884.60{ 1,407 - 1,407 - 835.78] 9,061 9,091 4,720.38
~ INov. - 1995] 7,173 7207 3473.91] 1,364 1,364 - 72422] 8469 8,503 - 4,19813
Dec. - 1995 7,336 7,396 3,800.50] 1,227 1,227~ 697.69| 8,502 8,562 . 4,498.19
~ lJan.  1996] 7,123 7,391 - 3,851.79] 1,227 1,227 . 706.83} 8,289 - 8,557 - 4,558.62
C|Feb.  1996] 7,130 - 7,207 3,559.06] 1,182 1,182~ 650.38] 8,253 - 8,330 - 4,209.44
March 1996| 7,060 7,095 - 3,686.48| 1,405 . 1,405 775.89] 8,395 8,430  4,462.37
April - 1996] 7,295 - 7,600 = 3,915.88| 1,391 - 1,513 " 818.70] 8,616 = 9,037 = 4,734.58}
May 1996 7,565 = 7,667 = 4,324.77| 1,473 1,478 893.39] 8,964 . 9,071 5218.16
June 1996| 8,107 8278 4,47203| 1,473 . 1,513 908.9i] 9,506 9,715  5,380.94

‘ S - 48,158. 72 ‘ ' 9456.49 e 57,615.21

|ty - 1996] 8,427 8,576 483739] 1,404 1,404  899.93] 9846 9,995 573732
|Aug - 1996] 8,382 8456 . 4,698.38] 1,431 1,494 - 838.77| 9,741 9,875 553715
Sept. - 1996] 8,505 8,568 . 4,474.01| 1431 . 1,449 = 82445 9864 9,945 5298.46
oct.  1996] 8,439 8,499 3,831.25 1,397 1,450 ~ 837.86| 9,766 = 9,877 = 4,669.11
Nov. ' 1996 7,526 - . 7,538 . 3,598.87| 1364 ~ 1411  704.73| 8822 =~ 8878 4,303.60
|Dec.. 1996 7,740 7,780 < 3,989.83| 1,257 1,279 . 660.00| 8,934 . 8,995 4,649.83
Jan. - 1997) 7,586 - 7,679  4,149.12| 1,218 1,227 - 689.11] 8743 . 83845 4,838.23
Feb. 1997| 7,387 7,465 3,506.71| 1,278 - 1,346 - 618.90| 8,601 8,744  4,125.61
March 1997 7,545 7,586 - 3,784.87| 1,369 1,393 768.83) 8846 = 3,909 4,553.70
Aprit - 1997] 7,311 . 7,541 ©3.846.52] 1,445 . 1,493 . 796.48| 8,684 . 8,950 4,643.00
May 1997| ‘8,218 87381 4,393.86| 1479 . 1,529 - 917.17| 9,623 = 9,834 531103
June 1997 8,220 8772 - 4,649.12| 1494 - 1,525 = 91669 9,639 10,221 5,565.81

- - 4975993 94292 59,232.85

July .1997| 8,638 . . 9,053 ;'5104 39| 1,510 1,560 - 991.42| 10,073 10,535 6,095.81
lAug. 1997 8,757 9,156 4,916.16] 1486 1,583 . 937.99| 10,169 10,660 . 5,854.15
Sept. - 1997| 8,573 8792 ~ 4,723.08| 1,516 . 1,558 ° 911.60[ 10,013 10272 5,634.68
Oct. - 1997 7,791 - 8060 - 3,756.50| 1,585 1,586 ~ 881.81| 9,297 9,567 4,638.31
Nov. - 1997{ 7,322 .7,590  3,64826] 1,444 1444 - 751.15| 8,694 - 8962 4,39941
Dec. - 1997} 7,862 8,041 © 416110 1,343 . 1343 70649 9,138 - 9317 4,867.59
lan. - 1998) - 7,887 18,053 - 4,421.00] 1,270 1,273 - 75827 9,094 - 9262 5,179.27
~|Peb.: - 1998| 7,582 7,741 - 3,559.20] 1,358 1,398  657.53 8,872 . 9,069 . 4,216.73
March 1998| 7,623 7,742 © 3,960.70{ 1,555 1,555 ' 830.87| 9,100 9,219 4,791.57
April - 1998 8,302 - °8396 . 4,163.07( 1,658 1664 = 931dd4| 9877 9977 509451
IMay  1998| 8891 T 9071 486020 1,712 1,723 ~ 1,039.20 10,517 10,708 = 5,899.40
o flune 1998 9,033 '.-'9209 5,122.74] 1,685 1,692 : 1,040.91| 10,634 . 10,816 6,163.65
: _ B 52.39640] . 1043868 - . 62,835.08
'Iuly ]1998 . 9053| 9274[ 5,275 N E 1727| 1,097 _ - ] 109151 6,372

L : * Compulad peak demand is lhe esumaled demand on lhc condlllon of no dcmand restncllon
_** The computed peak demand and total encrgy are assumed flgurcs ) :
: ‘*** The Karachl ﬁgurcs for July 1998 are assumcd [lgures

o 8 ' Souru, WAPDA and K.ESC | '

: ,'T?21 .



. |2004-05 | 76447 | 900 | 1802 | 261 | 2063 | 96313 | 660 | 16,670

Tab!c 43.8 Load Forecast (Country)
~ (Without Captive Power) :
Based on Normal Growth Assumplmn of Encrgy Consumpuon

Energy |Growth{ - -~ Losses = -~ Energy | Load Peak
- Year Sales - | Rate | T & D JAuxitiary| Total [Gencrated| Factor | Demand
- (GWh) | (%) (%) (%) (%) | (GWh) | (%) (MW)

1997.98 | 45035 | 424 | 2579 | 275 | 2854 [ 63,024 | 698 [ 10308
1199899 | 47,737 | 600 | 2454 | 268 | 2722 | 65595 | 68.9 | 10,872
199900 | 51,078 | 7.00 | 2317 | 266 | 2583 | 68867 | 683 | 11,515
200001 | ssies | 800 | 2181 | 265 | 2446 | 73026 | 67.7-| 12319
“l200102 | 59,578 | 800 | 2048 | 263 | 2311 | 77482 | 671 | 13,186
200203 | 64,344 | 800 | 1906 | 261 | 2177 | 82,253 | 665 | 14,122
GRUMS03) |  74% | : ] sse | esw
200304 | 70,35 | 900 | 1860 | 261 | 2121 | 8011 | 662 | 15348

200506 | 83,327 | 9.00 | 1744 | 2.60 | 2005 | 104,221 | 658 | 18,087
200607 | 90,827 | 900 | 1687 | 260 | 1947 | 112,786 | 65.6 | 19,625
- |2007.08 < | 99,001 | 900 | 1630 | 260 | 1889 | 122062 | 654 | 21,296
- |6.R@003.08) som | - a siéa I s6%
“looosos | 107011 | 900 | 1572 | 259 | 1832 | 132,108 | 653 | 23,111

|2009-10 | 117624 | 900 | 1558 | 259 | 1817 | 143734 | 651 | 25214
2010-11 | 128210 [ 900 | 1544 | 258 | 18.02 | 156389 [ 649 | 27,509
o1z | 139749 | 900 | 1530 | 257 | 17.88 | 170,166 | 64.8 | 29,975
Corzas L as2326 | 900 | 1517 | o257 | 1773 | 185163 | 648 | 32618
G.R(2008-13) 9.0% SR R I B 1% | | Tssw
feo13-14. | 166,035 | 900 | 1515 | 257 [ 1772 [ 200,783 | 648 | 35547
201415 | 180,978 | 900 | 1515 | 257 | 1772 | 219043 | 648 | 38746
2015-16 | 197,266 | 9.00 | 1515 | 257 | 1772 | 239738 | e4.8 | 42,233
201617 | 215020 | 900 | 1515 | 257 | 1772 | 261,315 | 64.8 [ 46,034
1718 | 234372 | e00 | 155 | 257 | 1772 | 284833 | e8| 50,177

oraoasy | oeom | f o o ses | ] sem
AWGR. | _
(1997: 2018) gdm | R o s S e T U

_'Source WAPDA o



Tablcu4.3.9 Load Forccast (Country)
(Without Captive Power)

% Based on Low Growth Assumption of Energy Consumption
Energy | Growih - L.osscs ' Encrgy | Load Peak

Year | Sales Rate T & D |Auxiliary| Total |Generated| Factor | Demand

(GWh) | (%) (%) (%) (%) | GWh) | (%) | MW)

199798 | 45034 | .. | 2573 | 281 ] 2854 | 63,024 | 698 | 10308
1998-99 - | 47311 | 51 | 2453 | 262 | 2715 | 64940 | 688 | 10,773
1999-00 - | 50,110 | 59 | 2316 | 260 | 2576 | 67495 | 682 | 11,29
200001 | 53,075 | 59 | 2181 | 258 | 2439 | 70,198 | 676 | 11,852
200102 | s6216 | 59 | 2049 | 256 | 2305 | 73,056 | 670 | 12443
00203 | sosa2 | s9 | 1909 | 254 | 21713 | 76072 | 664 | 13,07
G.iz(wsrsm) 5.74% L : _ ' | s o 486%
100308 | 63,579 | 68 | 1818 | 254 | 2072 | 80,196 | 662 | 13,831
- |2004-05 | 67,892 | 68 1720 | 253 | 1973 | 84,577 | 659 | 14,642
200506 | 72500 | 68 | 1619 | 252 | 1872 | 89,194 | 658 | 15483
200607 | 77422 | 68 | 1605 | 251 | 1856 | 95068 | 656 | 16,548
200708 | 82,680 | 68 | 1592 | 250 | 1842 | 101,343 [ 654 [ 17,689
o G.k(zGOJ-US) 619% _ - _ o L 's.épeg ‘ 6.24%

 |o0s09 | 89,083 | 77 | 1579 | 248 | 1828 | 109003 [ 652 [ 19,080
200910 - | 95984 | 77 | 1567 | 247 | 1814 | 117,257 | 650 | 20,584
|201011 | 103424 | 78 | 1556 | 246 | 1802 | 126152 | 648 | 22,209
2011-12 | 114,446 | 7.8 | 1545 | 245 | 1790 | 135738 | 647 | 23933
201213 . [ 120003 | 78 | 1535 | 243 | 1778 | 146069 | 647 | 25757
_ G.R(2098-1l3). 115% DR B -f R I 159% | 7.80%
feo13-14 [ 1209559 | 79 | 1534 | 243 | 17277 | 157557 | 647 | 27,784
|eotais | 139771 | 7.9 0| 1535 | 243 | 1777 | 169,981 | 647 | 29,976
201516 | 150,790 | 7.9 | 1535 | 242 | 1277 | 183386 | 647 | 3234
2016-17 | 162,680 | 7.9 | 1536 | 242 | 1778 | 197,849 | 647 | 34,893
o171 | 17ss08 | 70 | 1536 | 242 | 1778 | 213456 | 647 | 37,647

G.R(2013-15) 7.85% S R B B 2.85% 7.89%
Av.GR. _ _
. 9972018 7.04% | - B R I IR © 6.29% ] eesm

 Source: WAPDA
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Fable 4.4.1 Generated Encrgy by Sources of WAPDA

(GWh)
Fiscal HYDEL _ TIHERMAL | TOTAL
Year v — H : 1
Ending _ : WAPDA | Private | .
30th | Generation : 1 Percentage Generation : 1 Percentage ! Generation :  Percentage | Generation :
June ! totolal : ! tototal : © 1 tototal ¢
] . (]
| R R | "
1965 1362 - 1 553 1101 | 447 N 2463
1966 1425 1 490 1484 1 510 5 2909
1967 1530 | 507 1486 ! 493 ° t - 3016
1968 182 L 680 166§ 320 ; 3648
1969 | - 2792 ! 639 L1579 1 361 ! 4371
1970 | 2915 1 565 247 1 435 i 5162
1971 3449 1 60 2291 {399 ' 5740 -
1972 3679 {610 2350} 390 | 6029
1973 | 4355 1 637 2481 b 363 ' 6836
1974 A4y 577 - 3038 o423 ; 7179
1975 | - 4359 1 s42 | 3682 1 458 ' 8041
1976 5436 1 657 . 2840 -} 343 ' 8276
1977 | s183 % se3 | . o3ss1 o} 407 ; 814 -
1978 M66 1 740 2623} - 260 ' 10089
1979 | 8353 % 787 .| 2256 213 : - 10609
1980 8718 | 719 3406 | 281 ! 12124
1981 9046 | 685 4160 10 315 . 13206
1982 9526 | 645 5242} 355 ! 14768
1983 | 11366 {689 | .. 5126 i 3t1 i 16492 -
1984 12822 .1 710 5230 1 290 ] 18052
1985 | 12245 | 652 6532 1. 248 5 18777
1986 13804 | 656 | 7251 1 344 ' - 21085
1987 | 15251 i 645 | 8379 1 355 i - 23630
1988 | 16689 I 608 10762 -} - 392 . 21451 -
1989 | 16974 | 587 11924 1 413 ¢ ; 28898
19% 16925 ) S39 14502 § 461 ! 31427
1991 | 18298 i S3.1 | 16137 | - 469 : 34435
1992 18647 | - 49.0 19419 .t . 510 : ~ 38066
1993 | 2111t . 518 19680 1 . 482 P 40791
1994 19436 ¢ 458 22960 1 - 542 ; 42396
1995 2858 1 496 | 23268 i L 504 E 46126
1996 | - 23206 3. 475 | 0 25653 1 504 oot b 489
1997 20858 | 4L1 19184 | - 3718 10740 } 211 -] 50782 -
1998 | 22060 | 414 | 17619 i 330 i 13580 .} 255 | 53259

Source: WAPDA Power Systems Statistics -
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‘Table 4.4.3 In-Service Grid Substations fn NWFP

500 kV* 220 kV** 132kV 66 kV . Total
YEAR """f':’ """""""" -"_""If‘ """""""" :".““‘.' “““““““ r"'“‘-‘“"- ““““““““ :" ““““““
| No. iCapa- | No. iCapa- | No. iCapa- | No. {Capa- | No. iCapa-
ity tcity icity icity ity
iMVA iMVA IMVA IMVA ‘MVA
1980 0O o o o] 181 - 531 ol 18E o s31
1981 0 o o© 0 - 218 625 |21 628
C1982 - 0 0 0f O] 23 638 = 23i - 638
19831 0 0 1; 320 25i @ 659 . 268 979
1984} 0 ol 1; 320 231 633 | 24 953
1985 0 of 1 32| 27, 7S - 1 28 1071
1986 0i ol 1 320 270  8M| i |28 1194
1987 0 o o1 320f 30f 797 o3 117
1988 o0f o 1} 32 30} . 797 R I 5 R b )
1989 1j 474 1 320 33 .86/ i . | 35 = 1630
1990 1f 474 1 3200 36 1162 o 38 1956
1991 1 . 474| 1 - 320| 37 1279 - f 1 390 . 2073
1992 1 474 0 1f 0 3200 373 1463 i o | 39 2257
1993 - 1 474 2 goo| - 37 -1so3| i . | 40i - 2777
1994 13 474] 2. 800| 39 1s42] i |- 42i . 2816
1995t 1p 474 2 0 800| 428 1600 T} - . | 451 . 2874
1996] 28 94| 1 480  48f . 1828] 33; 451 - 84 3683 :
1997 . 28 924 11 480) - 49; 1906)  32f - 423| . 84 - 3733|
1998 2 - 924] 1] 653] 49 2010} 32i 468  84] 4055

* Tarbela & Peshawar (Kohat Road)
** Mardan '

_ Sou:rce: WAPDA Power Systef_n Stétislicé |



Table 4.5.1 Generating Capacity Addition During 9th
Five-Year Plan (1998/99 to 2002/03)

Name of Power Station/ 9TH FIVE YEAR PLAN
Fiscal Year cnding _ - : _
3thJune | 1998 1999 2000 2001 2002 2003
A. PUBIC SECTOR
1 Chashma Nuclear 0 0 325 325 325 325
2 Chashma Low Head Hydel - - 0 0 184 184 184 184
3 Ghazi Barotha Hydel 1-5 | o o 0o 0 1160 1450
| Subtotal (A) -' 0 0 509 509 1669 1959
" Addition dudng 0 0 s09 0 1160 290
 theyear : : S
~ B.PRIVATE SECTOR |
1 AESLalPirLd, - 362 362 362 362 - 362 362
2 Southern Elce. Power Co. Lid. 17 o177 17 17 17 e
3 AES Pak Gen: Ltd, - 365 365 365 365 365 365
4 Habib Ullah Energy Itd. ~ | 140 140 140 140 140 140
5 Liberty Power Project ~ . 235 235 235 235 235 - 235
6 Japan Power Gen. Ltd. o 0 120 120 120 120 - 120f
7 Rousch Pak Power 11d. 0 412 412 412 412 412
8 Uch Power Project .0 586 - 586 586 586 586
9 Fauji Kabirwala 0 157 157 157 - 157 157
10 Altein Encrgy Ltd. 0 14 14 14 14 14
11 Eeshatech Ltd. 0 20 20 20 20 20
12 Davis Energon 0 10 10 10 10 10
13 Power Gen. System 0 116 116 116 116 . 16|
14 Saba Power Co. S0 114 114 114 114 114
15 Northern Electric Co. 0 6. 6 6 6 6
. Sublotal®) G | 1219 2774 2774 2774 2774 2774
. Additiondurng - - | 1219 1555 0 .0 0 0
... theyear(Thermal) - - | S D T L
Toual (A+B) - | 1219 2774 3283 3283 4443 4733
. Total Addion | 1219 1555 509 - . 0 -1160  290|
.- during theyear R :

- -S(_i'urce: WAPD_A PoWér_ Syéte_n’is Statistics .
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Table 4.5.3 Extension of 500/220 kV Lines

New From To No. of Length of  Year of
Substation Line Description Substation  Substation  SC Lines  SC Lines  Completion
5 0 OKYV Lines '
Rousch PH In/Out at Rousch PH Multan Gatli 2 3 1998
M. Garh In/Out at M. Garh . Guddu Mullan 2 8 1999
. M. Garh Galli 1 217 2000
R.Y. Khan In/Out at R.Y. Khan Guddu - Multan 2 56 2001
Moro Jamshoro Moro 1 174 2001
Moro R.Y. Khan i 355 2001
Moro Dadu 1 35 2001
G.Barotha In/Out at G.Barotha Tarbela Gati 2 30 2001-02
In/Qut at G.Barotha Tarbela Gallj 2 37 2001-02
' G.Barotha  Rewal 1 108 2001-02
G.Barotha  Rewat 1 108 2001-02
Gujranwala In/Out at Gujranwala Tarbela Lahore 2 10 2001-02
Rewat Gujranwala 1 179 2001-02
_ Gujranwala lahore 1 65 2001-02
Tn/Out at Lahore Multan 2 - 2002
) No. of Length of
220 kV Lines ' ) DC Lines DC Lincs
Circuit 2 & 3 Guddun Sibbi 1 249 1998
In/Out at M. Garh Kot Addu Multan 1 2.5 1998
_ _ Kot Addu Multan i 8s 1998
Samundri Rd  Ia/Cut at Samuadri Rd Nishatabad  Multap 1 4 1998
Ibd. P. Rd. In/Out at Ibd. P. Rd. Tarbela =~ Rewal 2 5 1998
Vehari In/Cul at Vehari Multan Yousufula 2 5 1998
AES Pak Gen. ' ALS Pak Gen M. Garh 1 20 1998
In/Qut at Burhan . Tarbela Rewat 1 10 19938
Sialkot In/Oul a1 Sjalkot " Ghakar K.S. Kaku 1 25 . 1998
Uch PII Tnf/Out at Uch PH Guddu Sibbi 2 20 1998
K.S.Kaku Ravi 1 25 1998
Chashuma - Chashma Daudkhel 1 15 1999
Shikarpur In/Cut at Shikarpur Guddu Sibbi | 30 1999-00
Islamabad-U Rewat Islamabd-U 1 25 1999.00
_ : Ibd. P. Rd.  Islamabd-U i 35 1999-00
Ludcwala Galli Ludewala 1 100 1999-00
Bannu : ' Daudbkel Bannu 1 100 1959-00
Shahibagh ' Peshawar Shahibagh 1 20 1999-00
: Shahibagh  Mardan 1 56 1999-00
Hydelabad o Jamshoro  Hydclabad 1 30 1999-00
Bahawalpur M. Garh Bahawalpur 1 90 1999-00
Noshera Ind. . G. Barotha = Noshera Ind. 1 69 2001
. ' Shahibagh = Noshera Ind. 1 40 2001
Gujranwala . InfOut at Gujranwala Mangla Ghakhar 2 9 2001-02
Mianchanon  In/Ouwt at Miaochannu Vehari Multan _ 2 20 - 2003
Manshehra o - .- Mapshchra  Ibd. P. Rd. 1 110 2003
ALY o : Maoshehra  Allai 1V 1 %0 2003
- . {DI Khan - s - Kot Addu  D.I. Khan i 140 2003
' : D.I. Khan Daudkhel 1 110 . 2003

- Source: WAPDA
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