. (3) Total Sediment Inflow

The total sediment yicld can be estimated as the sum of suspended load and the
bed load, namely, 373 ton/km®

The geological condition of the basin was reviewed in order (o cvaluate the
cstimated total scdlment inflow. The geological condition of a catchment arca is
. one of the influential factors on scd:mcmalmn logelher with olhcr factors such as
: prcc1pltallon vcgctatlon rlvcr grfidlcnl and pitch of uphﬂ The catchment area
‘of the Munda Dam has’ dlflcrcnt gcologncal condlllons ‘compared  with
" neighboring dams of T’ll’bﬂla and Warsak. In the area of Tarbela dam
" unconsolidated sand of terrace dcposﬁs is w1dc]y dlslnbutcd on the relatively
- higher portions of the calchmcm area. - Due to the _crodlblc_: nature of the sand,
_ scdlmcn_t(ltlon problcm_has ariscn in the Tarbola icécfyoir. The upSlrcahi__arca :
of the Warsak Dam lics in rocky desert containing a huge' amount of loose saﬁd '
'and scdimenlatlon problem has occurrcd in the Warsak reservoir due to the
| erosion of the loose sand. In contrast wﬁh the gcologlcal condition of those
two areas, the catchment area of the Munda Dam lies in rocky mountains
: covered with few erodlblc deposus A]though unconsolidated river deposils are .
_ | dlslributed on a w1de and gentle river plam in the middle reaches of the Swat
.?' River bctwccn Chakdara and Mmgora, the river p]am is rclalwc]y stable and

s ‘Iooks hke a lrap of crodcd materials from the upslrcam mountains without

| intense_erosion. Consldorlng these geological factors, the c.sl_imatcd_ _annual -
tota] Sedimént of 373 lo'nfkm2 for the Munda Dam site is judged to be reliable.
) '(4) Frcsh Sedlmenl Densnty 7

. - The mmal speCJflc welght (fresh) of sedlment denslly can be esllmatcd bascd on
B " the rallos of the clay, silt and sand contents_in the sedlmenl Ioad usmg the
followmg cquahon (rcf 12, eq. 12.8. 2, pp 12 38) -

_ W —p¢1V¢+ p,,,W,,,+ p,W o :
"-Where Wa, ) W W and W are lhc dcnsnlles (kg/m3) for mmal clay, snll and

‘sand reSpcclwely, and p, R p,,, and p, are ‘the pcrccntagcs of the Lorrespondmg
lolal sedlment composmon Based on the modc of rcservolr operallon the

valucs of W, 5 W, and W can be cstlmatcd as 416 1, 120 1,550 kg/m’,

e respechvely (rcf 12 PP- 12. 39) Accordmg to lhe collecled sedlmem data for
“the four slatlons avcrage pcrcentages of clay, silt, and sand in thc scdlmcnt ]oad
D _Were esumaled as O 30, 0 53, and O 17 rcspccuvcly B '



Using the above mentioned formula and perécnlagc pf clay, sill, and sand
‘contents in the sediment ioad the mmal scdlmcnt dcns:ly was estimated to be
982 kg/m '

-(8) Compacled Sediment Density

Since the denslly of the deposnlcd sedlmcnt wnll mcrease cach ycar the spccnr c
wmght of sediment must be prcdlclcd in ordcr to csllmatc the slomgc space in
!hc reservon' whlch will be rcplaccd by scdlment m a glven perlod of time.

: In case of Munda Dam the sedlmcnt is cons1dercd always submcrgcd or IIE'll‘ly
submerged. Using Miller’s formula (ref. 12, €q. 12.8.3, pp. 12 39) the average
densuy of sediment accumulation aﬂcr 100 years is calculated as 1,257 kg/m’.

'(6) Bed Load Dcnsny

' For bed load, accumuhlcd permanenlly submergcd spccnﬁc wclght can bc
c0n51dcred as 1,760 kg/m accordmg to recommended range valucs by U.S. Sml

Conscrvahon Service for General Dcsngn Purposcs (ref 13 Tablc 17-1-5, pp_ ) "

17 -18)

'(7) Trap Efnc:cncy

- Not afl scdlmcnl passmg lhrough the dam secuon \wll be dcposned in the
reservoir beeause parl of this amount of sedlmcnt will pass through splllway, -
waterways and river ouilc! \ S o : IR :

" The mosl common]y uscd relahon [or delermmmg scd;ment lrappmg is the
scdlmem trap efficiency curve developed by Gunner Brune and Dendy (ref 12,

: Flgurc 12.8.2, pp. 12.38 and ref. 14, pp. F-2), wherc the trap efﬁcmncy is defined -

as the rauo belwecn sedlmenl trapped in lhe reservoir and lhc tolal sedlmenl
enlermg lhe rcscrvmr . § '

E 100x097°'° toeen

B thre E 1s lhc trap ef[" cmncy, Cis lhc rcservolr storagc capacuy and I is the'
_ flow mﬂow rate As the sloragc capaclly changcs wnth the operatmn pcnod
- Irap cfilclency w:ll be calcu]aled for a 10- -year mterval as Wln bc discussed laler o

®) Accumulatlon of Sedlmenl in thc Rcscrvon'

“In order lo csllmate lhc sedlment accumulatlon in lhe reservon' a 10 year o

calculauon pcrlod was consulcrcd For cach pcnod cumulalwc sedlment ,

a valucs were calcuhted based on Irap efflclcncy suspcnded and bcd scdlmenl umt - S
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weight cstimations.  Four cases of the reservoir scales were examined as

follows:

- Case 505: FSL 505 m and gross slorage 690 million m*

- Case 530: FSL 530 m and gross storage 1,070 million m*
- Case 555: FSL 555 m and gross storage 1,590 million m’

- Case 580: FSL 580 m and gross storage 2,340 million m*

The results are summarized as follows:

Sedinment Accumulation

Péribd : Sediment Accumulation million m® :
o Case 505 Case 530 - Case 555 - Case 580
10 407 i 42,6 4439 44.8
20 S YA 80.8 833 85.2
30 o120 117.6 ﬁ 1214 S 1242
| 40 - F 146.0 ‘ 1536 . 158.7 - 1623
50 1792 188.8 B 1953 | 1999
60 2117 2236 2315 2310
70 - 2436 | 2519 1 - 2613 - - 27138
80 © 2750 -291.8 - 3027 3103
% - | - 3057 3254 3378 | - 3464
100 " 3358 " 3585 Ina o 3823
(0 25 mm/) ear (0 26 mmf)ear (0 27 nunf)ear (0.28 mm/year
equwalent) equwalcnl} . eqmvalent) equiva]ent)

: From thls lable, it can be scen lhat the reservoir would lose 49 33, 23, and 16%
of 1t. capacnly of 690 1 (}70 1, 590 and 2340 mllllon m’, respe_(;!ivcly, aller
100 ycars ' :

T_he p]an f_ofmulation_ sludy was concluded ivilh the optimum case of 555, The

| estimated sediment _acc.:u'mu}ation afler 100-year is 373 million m® for the case

. 555, Figure 3.3.19 shows specific sediment 'dischérgés for some dam and

:hydropowcr projects in Pakistan as well as Munda Project. The Munda

- sediment accumulatlon of 0.94 ton/day/km falls within a reasonablc range in

Flgurc 3.3.19. Therefore, the estimated 100- -year sediment accumulation of
373 nﬁ_]lion is considered acceptable. S | :

1) Probable Max;mum Prccnpllatlon over the Swat Basm in Monsoon Season - Smenuf ic Note No. 2

' g SR DR Mel P&IPubhcallon No 9, Pakistan Metcorological Deparimenl 1966 -
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41.1

CHAPTER4 POWER DEVELOPMENT SURVEY

~ Power Sector Organization

Power Sector Organrzanon of Pakrstan

The energy sector orgamzatron of GOP is shown in Flgure 4.1.1.

In the power sector, the Ministry of Water and Power controls the two power

“supply utilities, Water and Power Development Authortty (WAPDA) in charge

of the whole country except the Karachi arca and Karachi Elcctrrcrty Supply
Corporatton (KESC) for Karachi crty and its surroundlng area. ' :

' The Energy Wlng of the Mlnlstry of Plannmg and Development prepares the
_ energy policy of the government

o Basrc Functrons of WAPDA and KESC

'WAPDA was estabhshed in 1958 as an autonomous body to mvestrgate plan
desrgn construct, and operate (a) generatron transmlssron and drstnbutron of

power, (b) rmgatron waler supply and drainage; (c) preventron of water loggmg

and reclamation of waterlogged and saline land; (d) flood control and (e)

_ internal navigation in the country. - The overail orgam?atlon of WAPDA in 1998
is shown in Frgure 4.1 2. The Power an to be headed by Member (Power) '

(vacant at present and a Managmg Drrector is at this posrtron) had four _'

';.Managmg Dlrectors one each for Drstrrbutron Generatron Transmrssron and .

. Grid Substatrons and WAPDA Power anatrzatlon Orgamzatton (WPPO) 8

‘ _Drstnbutlon Compames in charge of power distribution in the country are under
- control of the General \/Ianager (Operation).  WAPDA (Power) vertrcally
| controlled plannmg, _desrgn constructlon and operatlon and mamtenance of

generatlon transmrssron and drstrrbutton facrhtles in the entire country except

- the Karachi area The constructlon of hydroelectric pro_rects and operatron and
' __marntenance of dams are managed by the Water ng ' ‘ :

K KESC is also a vertreally mtegrated power utlhty that controls the generatron '

' transmlssron and drstnbutton of electrrc power in and around Karachl city.

However the current power supplymg functtons of WAPDA and KESC are in

o the process of dlssolutron to attain corporatrzatton and pnvatrzatron of the power
.: sector as mentloned in Subsectron 4 l 4. L - '
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HEPO, NWFEP Government, and SHYDO

In coordination with the electric power policy of the government, the three
public organizations of HEPO, NWE Provincial Government, and SHYDO are
also cxecuting aclivitics related to the development of hydroclectric projects and
power supply in remote areas in NWEFP as nrentionc_d in Appendix DL '

HEPO is a -s'upporling'organizatron of ‘WAPDA \.‘t/ater and is in charge of

-prcparmg Fcasrbrlrty Study and Detailed Desrgn including preparalron of

Bidding Documents for hydroelectrrc pro;ects HEPO is carrying out thcrr

~investigation and planning actrvrtres covering the whole country In NWFP,
- HEPO is mvestrgatmg and plannmg large pro;ccts (over 'iround 1 000 MW such
- as2, 400 MW Dassu and 2 270 MW Thakot). :

' NLMEE_Gmmmm{ Under the 1998 Policy for New Prrvate lndcpcndcnt Power
Projects, one window supports to IPP activities at the Provincial lcvel are to be .
- provided by NWFP Prrvate Power Cell (PPC) Varrous actwrtres such as water
" usc, lrccnsc cnvrronmenta] asscssment, brddrng process assrstance to PPIB in .
1'7 rssue of LOS cte. arc to be executed by NWFP PPC m cooperalron wrth PP]B |

. Provrncral and AJK govcrnments arc to prepare rural elccirrf‘ cation p!ans in own
, terrrtorres for exccutron undcr the pubhc sector In addrtron the NWEP

Government is cxtcndmg powcr supply o remotc FATA areas by constructmg _
- small hydropower plants and extendmg WAPDA’S power network under
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- cooperation of its aﬂrlrated orgam?atron of SHYDO

" SUYDO s a publlc orgamzatron under the NWEP Government and 1s in charge '
of carrymg out feasrbrlrty studics for mcdrum to ]arge run- of-rrver hydroelectrrc
' pro;ects for 1mp]ementauon under the prrvatc sector. " In NWFP SI—IYDO is in

charge of projects smaller than those for HEPO up to around 1000 MW. .

* Several hydroelcctrrc pro_aects studied by SHYDO are gomg to be rmplemented '
~under the pnvate seclor partrcrpatron as mentroned in Scctron 4. 5 :

‘ Related lo the hydroelectnc power studres by HEPO 'md SHYDO forcrgn |
'technlca] assrstance is avarlable from experts of GTZ of Germany in Pakrstan R

Stmctura] Reform of thc Powcr Sector .

'In accordance wrth a recommendairon of the World Bank for corporatrzatron and

prrvau?atron of the power sector orgamzatrons GOP Is now corporatr.erng powcr -

7 supply organu,atrons under the public sector as. the first step toward futurc _
- privatization. A gradua! transrtron from the present mtcgrated and slate owned R




public utilitics to future decentralized System with substantial private ownership

and management is being envisaged.

‘The huge organization of WAPDA is going to be dissolved 1o WAPDA itself in
charge of hydroclectric géneration, Pakistan Elcctric Power Company (PEPCO),
' a managing company, and 12 companics under PEPCO’s control, comprising 3
Thermal Generation Conlpallies,_ 1 National Transmission and Dispatch
Company (NTDC) and 8 Distribution Companies. - As of October 1999, these
organizalion's have already commenccd-thcir operalion but their offices are in
“the WAPDA head office in Lahore except for reglonal distribution companies.
Yo The dlstnbuuon compamcs are based in the exnstmg WAPDA regional oﬂlces '

. The 12 compames will lnlually be operalcd as publlc lumted eompames bul |
- Gop mlend_s to privatize the Thermal G_eneratlon and Dls{nbuh_on Compames al
an appropriate time. While, NTDC may ‘remain in the public scctor in the

- ‘medium term.  KESC is supposed to become a distribution company for the
- _Karacln area after transferrmg its generallon and lransmlssmn facmtxcs to

rcspcchvc compamcs The national power developmcnl plan is bemg slud:cd
mcludmg the Karachl arca. : '

AL the presenl lhc followmg slruclural changes are progressmg as lhe f rst stage
of reform: ' ' ' ' ' o

: a) As for hydropower generahon WAPDA Water w1|l be in charge only for the
' hydroelecmc generation of multlpurpose and reservoir type projects covenng
all phases of planning, des:gn consiruction, and operation and mamtenauce
'lﬁThe run-of-river pr()jCClS are lo be 1mplemenlcd under the private’ seclor
; WAPDA is going to sell the generated power [0 NTDC. , ) :
b 'The exrslmg 1 lhermal power stations will be managed by the three Thcrmal
o _Generatlon Compames (Nos 1, 2, and 3 compames located at Jamshoro,
* Guddu, and Mullan) The Thermal Generalion Compames \Vlll also sell the
“* generated power to NTDC S o o
"c) '-To altain the maxlmum exlent of prlvahzal:on, parlxclpallon of prlvale'
: enlrepreneurs (lPPs) is encouraged for construcllon and operauon of

N -",'_'gencratlon pr()_[CClS in the forms of BOO (buﬂd own, and operate) for .

o 'lhermal plants and BOOT (bunld own operale and fransfer) for -

Lo hydrooleclrlc plants . L e _
' ~The generated power of IPPs i is also sold fo NTDC Hmyeyer, -lhey are frce

- fo sell power dlrcctly to largc consumers ' o : o

!'-'»’-".—':fi"d.)'jNTDC commenced its - operauon m 1999 as a publlc company for -

o :management of the 500/220 kV transmlssmn syslem and d:spatchmg control
o 'of the overall power system m the counlry -~ The company is responsuble '



also for the integrated opcration of all the power system including power
stations and transmission networks. The present National Power Plan o
(NPP) group is to belong to this company. -~ _ @
, _' NTDC purchases power from WAPDA, thrce thermal gcncratron compamcs .
" 'and prwate producers and sell it to drstrrbutron companics and directly to
| l'irge consumers as the wholesqler of electrlc power . The selling prices of
- power to eight regional Dlstﬂbutron Compames wrll be umform for the time
o | 'accordlng 1o the government pol1cy : '
c) 8 regronal Drslrrbuuon Companics commcnccd thclr oprrauon in thc country
as publrc corporatrons with the tormer WAPDA’S Area Elcctrrcrty Bonrds
 (AEB) as their cores. " They are reglonahzcd as gwcn below:

- _Punjab s (Lahorc Multan, Gujranwala F alsalabad and Islamabad)
. - NWFP  : 1 (Peshawar)
- Sindh 1 1 (Hydelabad) :

e Balochlstan K 1 (Quetta)

" These companles w1]l also look aﬁer transmlssron ]mes up to 132 kV grid

7 "subslatlons and consumer power ‘supply (drstrnbuhon) facilitics.  These V'
-regronal Distribution Compames commenced their operatron in1998. |
- ) The NEPRA Act was approved by the Parliament and :ugncd mto law in
; December 1997 . The Natronal Electric Power Regulatory Authonly

‘(NFPRA) is an autonomous mdependent regulatory authorlty, solely -
- responsrblc for the power sector, NEPRA is to oversee the power scetor
. rand to exercise control through its. authorrty io. lrcense generatron

transmrssron, and drstnbutron actlvrtres and to promote the estabhshment of
a compehtwe and efncrcnt power scctor. Also it is responsible to carry out
- power cosl studres 10 determmc tariffs, rates charges and other terms for
power supply covering generatron transmrssron and drstrrbutlon based on
o _' actual costs of services. However accordmg toa government request, the
. present tarift syslem is umt'orrn to all drstrrbutlon compames in the country.
_NEPRA is to prcscrrbe and enforce performance standards of poWer supply L
| business. . . o RN T
) g).The anate Power and lnfrastructure Board (PPlB) provrdes one-wmdow
- supports at the Federal level to promote prrvatc sector power development
g This organuzatlon lncludes one each representatlve from provmces and AJK. 7
PPIB assrsts prrvate sponsors m coordmatron wrth various. goVernmental o
~ agencies to carry out negotratrons on Implementatron Agreemcnt (IA), issue - -
Lettcrs of Support (LOS) momtor and follow up on progress of pro_lects etc S

The concerved rclatron of the power supp]y utlhtrcs at present is shown in Frgure o
4 1. 3 The restructurmg is now m the process ot‘ exccutlon ' -



4.2

Power Tariff System

The current power tariff system cffective' from 1 April 1999 is presenled in
Table 4.2.1. The overall average tarift of WAPDA in 1997-98 was 2.96 Rupces
per kWh including hydel surcharge, income tax, ClCCl]‘lClly dnty, ctc. The
pawer tarift consists of the fixed charge per contract kW per month and encrgy
charge per kWh consumcd, and in addition thc 'Fuel Adjuslment Surcharge(FAS)
and Addluonal Surcharge arc charged to cnergy consumptron In lhe present

' tarlff system, the additional surcharge OCCleIcS a very largc portlon as seen in

the tfmfl‘ table
In 0ctober 1999 the nexi tarll} nse cftectlve in ncar [uturc was announccd

Formerly, power tanffs were low to satlsfy the bas1c human needs of poor people,

* ‘and the financial balance of power supply utilities was in contmual deficit, and
_ power supply utrhtres were operated wrth subs:dy from the govcmment With

recommendatrons of international agencres such as the World Bank and ADB

_the tariffs have been raised several tlmes to improve self-fmancmg capabrhty of

the power supply 1 utrhtles including generatron of development funds. Though -

 the present tariffs are still not sufficient to cover all necessary costs and to make
‘a reasonable prof' it in addttron it is recogmz.ed that the present tanfls are already ‘
* high for the poor elasses of the country ‘ S

| Consrderable degree of cross subs1dy among consumptron categones is observed

m the tarrff structure. Tariffs of the domestlc catcgory of small consumptton '

- are very low, while those of commercnl category and large gcnera] consumers
- are higher than the others o '

. The t1me-of-day drfferentral tanfts to charge high rates in the peak ume and low_ N
) in the off-peak time arc applled only to large industrial consumers as seen in

. ':' Table 4.2.1. - This systcm is applled on an optlonal basrs

: For mdustnal and bulk supply consumers there is a penalty clause for low
" powcr factor consumptron lo nnpose penalty to consumers whose average power _
factor is below 90%-: ' : ' ' o '

A]] the consumer connectron costs mcludmg lmc extensron and metcr
, mstallatlon and hrring charges are to be entlrely borne by consumers. The

feeder connectlon cost is htgh and thls system makcs the consumer eonnectron

* of poor pcople d1ﬂ” euIt

- 'At present umform tarrﬂs are apphed covenng the whole country and tarrt‘fs of
__ varrous categones are determmed based on a prlcmg pollcy of the government
wrthout proper relevance to the actual costs of servrccs to the drffercnt categorles
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43.1

To attain privatization of the power supply business, the prescnl pricing pmchccs
will need to be rcvwwcd

Historical Power Demand and Future Forecast -

' Hxstoncal Power Demand Rccords

The hlstorical powcr gcncratlon and sqlcs rccords of lhc counlry (WAPDA and .
KESC combmed) WAPDA ‘md KESC for the period of 1984 to 1998 are shown
in Tables 4.3.1, 4.3.2, and 4.33. The annual growth ralc of sold energy of the

'counlry was 6.2% on average in the last 10 years and 4. 6% in five ycars, whlle

GDP has grown durmg the same periods were 4.7% and 4. 3% per annum. The

_ growlh of energy salces is stagnating in recent ycars prcsumably due to shortqgc

- in power supp]y capacilies, both generallon and transmission/ dlsmbutlon The

- energy audll showmg gcncralcd and sold energy, aux;llary pow‘er cnergy loss,

K - ele, of WAPDA and KESC are shown in ‘Tables 4.3.4 and 4.3.5. Major

' pari;culars of the 1997-98 demand of ihe counlry are summanzed below '

' Major Partlculars of 1997-98 Po“er Dcmand

Generated energy =~ s 60,018 GWh

Peak demand at generator lcn‘nmal cocboe 0 110,081 MW
.| Sold energy - - L o) 44,078 GWh

| Per capita consumplion - : ' 326 kWh

Annualload factor . . - . % - 68.0 %

T&D loss factor T 240 %

| Thc hlstorlcal cncrgy sales records of major salcs calcgorlcs of tho WAPDA' '
syslcm are shown in Table 4.3.6. Slnce 1981, ‘the sold energy to lhe domestic .-

consumers has grown significantly and the domesllc seclor s share in lhe total
has increased l‘rom 23.3% in 1981 to 41.8% in 1998. : The industrial sales that

' former]y r'mked first reduced its share from 39. 4% to 27 5% in the same pcr;od
- and the agncullural salcs also reduced its share. The domesllc saies surpassed
thc industrial sales in 1993. The lransulon of shares of encrgy of major

categories for the pcriod of 1983 84 to 1997 98 ls as shown in Flgurc 4 3.1
beIow _' . . S :
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' “The transmission and distnbutlon (T&D) loss factor of lhc WAPDA systcm was
- 24% in 1997 98. As notcd in Table 4.3.4, the loss factor excceded 30% in the
latter half of the 1970s, but lhe factor gradually went down in the 1980s to a low
- of 20 3% in 1991, and has been i mcreasmg thereafler.  This loss factor is high

" compared with other deVelopmg counirics. To rcducc the T&D fOss the EI‘ '
A dlslnbutlon system mcludmg consumer service facilities need to be improved. -
' Concelved loss reducuon measures are stated in Appcndlx D2. '

- The LDC records for typical dally load curves of the WAPDA system are

" available [or each month. " The 1997-98 load curvcs of Summer (30 July),

f'Wmtcr (19 January) and In{ermedrate season (28 Aprll) are comparcd in
hgure432 : - : SRR
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The .following arc observed from these load curves:

- The.daily peak load appears in the evening, around 7 o’clock in winter and

around 8 o’clock in summer, and the peak duration is around 4 hours

Ihroughont the ycar.

- Due to the increase in consumpuon for a air- condmonmg, both sold energy

and peak demand are largest in summer, July. The d'uly load factor is also
highest in this month. '

- The shape of da;ly load curve is not much dlfterenl belween weekdays and
Sunday in the same season. However, the peak load of Sunday is a few to
10% lower than that of weekdays : .

- 'Ihe daily load curve varies aceordmg lo s€ason; for mstance the daytlme

demand i is hlgh in summer and | mormng peak is srgmf“ canl in wmter

The ealculated daily load factors of the above 3 load curves are 78.5% in
~ January, 76. 7% m Apnl and 86.1% in July. - The daily load faclors arc high due
Lo suppressron of peak - demand caused by msuﬁreleney m power supply
8 Ca])"lClll(’,S (transmrssron/dlslrlbutron at prcsenl) These ]oad factors will go

L 'down 1o a normal level of 70 to 75% when the supply capacrtles of power
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" syslem become suﬂrerent to meel the peak demand

Thc Munda power slalron is planned as a peak power statron, and for thrs Study
" the peak duration is assumed at 4 hours based on the present dally load curve
" from the reasons mcnhoned in Appendlx D3 ' :

'Mont'hly Pa@t_ern of Fnt_ure.Po\Qerf Demand |
The monthlsr pa_tterns of | _t__.“nl_ure peak demand _and energy generation \'if_erle .
estimated based on' the past patterns of the WAPDA and KESC combined system
in the recent 3 years, 1995-96, 1996- 1997, and 1997-98. The compuled peak
demand peak demand estimated if there is no peak suppressron is taken as rcal L

- peak load. The power demand patlerns of the 3 years are assumed to remain
- 'unehangcd !hrough the foreseeable future as explamed in Appendrx D3 ' .

S The behavrors of computed monthly peak dcmand and energy generatlon of lhe _ : L
g WAPDA and KESC sy slems combined for the recent three years are presented in

o ;: Table 4 3 7 and analyzed in Tablc D3 1in Appendlx D3
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GOP s Load Forecasl for Generatron Programmmg

In thc Revnsed 9th 5- Year P]an of May 1999 lhe governmcnt prepared power _
demand forecasts for the period of 1997 to 2018 in lwo scenarios, One forecast '
~was bascd on a Normal Growlh Assumpuon of Economy (6%) whlle the olhcr
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scenario assumed a more realistic lower growth of economy (5%) referring to
the recent situation of the economy. ‘This low scenario forecast is quite similar
to the forecast recommended by the World Bank.

The Normal Scenario and Low Scenario load forecasts are tabulated in Tables

- 4.3.8 and 4.3.9. The three forecasts, the above two of the government and

WB'’s one, are compared in Figure 4.3.3.
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_ 'Figure 433 ' Conrr)arison of Load Forecast E

Revrew of Load I‘orecast by the JICA Tcam I )

: The hrstortcal giowth of sold energy was analyzed with reference to the growth

of GDP. for the pertod of 1982 83 to 1997 98.  The past trends were analyzed '

on the following correlations at first, 'Ihen these trends were extended to the
' future for load forecastmg taking 1nto account prospects for changes in srtuatron

o GDP of the Country vs Country energy sales :

' ‘GDP of the Country vs Domestic energy sales
: 'GDP of the Mining and Manufacturmg sector Vs Industrral energy sales

" GDP of the Commercral sector vs Commercial energy sales

' 'GDP of the Agrlcuttural sector vs Agrrcultural energy sales

- Good correlattons are observed wrth some exoeptrons as detalled in Appendrx '

. D4 The correlatron between GDP growth of the country and total growth of

sold energy isin a deehnmg trend Though the ratlo was over 1.6 for the past --
- 15 years, this has become around 1 § for the 10 years ‘and further declined fo 1. 1
for the recertt 5 years Srmrlar trends are observed also for other categorles

' r'The JICA Study Team forecasted future demand for 2 cases of economrc '

growths, i.e. GDP growth of 6% and S% The resultant growths are very
o s_rmrlar to the_GOP s forecast as compa_red between the forecast res_ults in Table -
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- D4.5 in Appendix D and the GOP’s forecast in Tables 4.3.8 and '4.3.9._ Thus,

the revised load forecast of GOP is judged to be in a reasonable rangc. The
detailed process for review of power demand forecast is included in Appendix
D4. _ ' '
However, considerable amount of investment will be required to achieve even
the generation program based on the low scenario load growth. '

Exrstmg Power System

Information on the existing power system obtamed mainly from WAPDA is '_ _
~included in Appendix DS and items related to power system development are

mentioned below. _

Generatlon System

: The generahon system of Pakrstan comprrses hydroelectnc and thermal power
stations. . Historical transition of the share of hydroelectrrc and thermal

generation eneigy is shown in Table 4.4.1. The maximum hydro sharc of
78.7% was recorded in 1979, but the share has been declining thereafter due to.

delay in hydroelectrtc development caused by financial constrarnts, and is just . .
over 40% recently In 1997, the IPP generatron was commenced and has_'_ -
exceeded 30% in energy in 1999, R '

'As for the reglonal drstrrbutron of the generatrng capacrty, the share of Punjab
‘ _the largest load center, is the largesl and followed by NWFP as shown below

Installed Generatron Capacrty by Prmmce . L

. B o (u.m MW)
- Province : Hydro " | Thermal . Tofal
" Punjab R 4,590 - 4,653
Sindh - N 2,909 L2009
NWEP. - , 3762 | o .36
CBalochisan .} - . 32 | 1392 -
AJK. 1m0 PR 1,000 _

_ ' The mstalied capacrty of NWFP is large compared wrth its consumptron as the .
~ Tarbela power station is located in this province, - In NWFP and AJK there are . .
only hydroelectnc plants whrle the thermal plants are predommant in the other_

three provrnces -

(1) Hydroelectnc Power Generatron : oo

- The total rnstalled capacrty of the cxrstmg hydroelectnc power statrons is 4 826 .- SR
: MW as tabulated in Table D6.1 in Appendrx D and the three major reservorr _- .
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lype power stations, Tarbela (3,478 MW), Mangla (1,000 MW) and Warsak (240
MW), occupics 98% of the total hydrocleetric installation in the country. The
largest Tarbela plant has 72% of the total capacity.

In Pakistan, the first priority of i.va_tcr use of mullipurpose reservoir is the
irrigation water supply. T herefore, the reservoir necds Lo be operated based on
irrigaltion requirement.  Sources of water flow to rivers in the area are snow
melt and monsoon rain.  The river flow is large from May 10 August, while the
| irrigation requirement is large from April to June and release from reservoir is
closed in the winter. Under such situation, the peak power'shortagc appears in
' Aprrl May, and June due 1o low reservoir level and the encrgy shortage in
. Deeember and }anuary is due to decrease in release from rcservoirs.

B In Pakrstan the reparrmg of hydroc]eclrre equrpment can bc performed when the
river flow is scarce in the dry months.  Therefore, troubled equipment can be
. repaired before betng heavrly damaged and the chance of fault brcakdown of -

-' 'equlpment is generally Itttle :

_ (2) Thermal Power Gencratron

- The total mstalled capacrty of exrstmg thermal powcr plants in thc WAPDA _
systcm consists of 4, 281 MW of WAPDA plants and private facrhtles of 3,044 :
MW. That ofthe KESC system is 1,926 MW of KESC and 130 MW of prrvate _

; facrlrlles as shown in Tab]e D6.2 in Appendlx D.

I the WAPDA system, 52% in mstalled eapacnty are steam plants and the
N remammg 48% are gas turbine and combmcd cycle plants - The recent gas
turbine and combmed cycle phnls are operated with natur’rl gas, while old gas
turbine plants are with oil. The mam steam turbine p]ants completed aﬂer the
. -19803 are furnace oil fired and provided with 210 to 250 MW units; only one
unit is over 300 MW The reccnt major gas turbine units arc of 100 to 135 MW
. -”capacuy Many therma] units are very old, operation t‘or more than 30 ye-rrs
In Pakrstan the standard hfe of a thermal p]ant is 35 years for steam plant 25
A years for gas turbme p]ant, and 30 years for eombmed cycle plant.

_' : .All the KESC’s statlons eonsrstmg of 76% steam 11% gas turbme and 13%
o - dlesei are based on the oil fuel and gas The oil generatron occuples 78.2 % of
v \ the total generahon capacrty and the rcmalmng 21.8% by old gas turbines with

g At present there is no plan to mstall a pipeline to rcmforcc the present gas

,':-_supply Development of oil- based thermal plants is not approved by the
e government and KESC is obllged to rely on the transfer from WAPDA.

EETI
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Regular maintenance of thermal generating facilities is being carried out mainly

it the monsoon scason when the rivér flow is abundant.

Hub Company commissioned the first large oil-fired power s_lation of-1,292 MW
(4 x 323 MW) capacity by IPP in 1996-97 at Hub on the Balochistan coast.

- The Kol Addu power station with new gas turbmc and combined cycle units of
1,621 MW in total capacity was sold and management was handed over to

KAPCO i in June 1996, _ WAPDA is at present buying power from KAPCO.

~Transmission System _ _
The transmission nctwork of Paklstan has the 500 kV (ransmission spine lines in
_-two to thrcc circuits from the Tarbela powcr st'rtron in the north o thc Hub

: 'power station faclng to the Arablan sca, 1,500 km in total length. * The prcsent '
confi guratron of the 500 kV ll‘anSH]ISSIOI‘I systcm is shown in Frgure 44.1.

These transmission llnes mtcrconnect scvcn 500/220 kV substatrons and
220/132 kV networks in the counlry All major power slations and load centers

 scattered in the counlry are 1ntegratcd through this 500 kV system.  The lotal

length of transmmission lmcs of various voltagc classcs in cach provmcc is

e presenled in Table 4 4, 2

: -"'Many distribution SYStcm transformers (mostly 132/11 kV) are over—loaded

In actual transmission systcm opcratron the 500 kV and 220 kV systcms are .
U opcralcd m loop formation to attain hrgh system rellablhty, w]nle the 132 kV and
66 kV systems are in radial formatlon to avoid mrsopcratron of prolectrve relays -
and to lrmrt rupturmg capacnty of crrcurl brcakers : '

' "VIn NWFP the 500 kV systcm was rcccntly extendcd from Tarbcla to Pcsh'lwar
Only two 220kV’ transmrsston lines from Tarbela to Mardan and from Peshawar -
~ 500 kV to Daud Khel are in operation at present. In the provrncc there are two
secondary systcms of 132 kV and 66 kV The 132 kv systcm is the major -
~ system to feed to grid substatlons for steppmg down 1o the MV drstrlbutron ‘
_ ﬂvoltagc of 11 kV. Such transmlssron syslcm covers only the soulhcrn part of
the provmcc and most of the northern aréas have’ not yct bccn clcctn[" ed.  The -

historical transition of substatron capacrty in NWI'P is shown in Table 4 4 3,

"covermg all over the country mcludmg NWFP duc to shortagc in transformer .
' capacrty BRI ‘ '

7: Ail 500 kV transnussron ‘lines arc of smgle crrcurt constructton wrth four-
- bundlcd conductors ACSR Drakc (795 MCM) is the slandard conductor 'I_‘hc_
~ standard conductors of 220 kV lines are ACSR RAIL (954 MCM) Twin-

bundlcd conductors are gomg 1o bc apphcd for heavrly loadcd 220 kv ]mes o
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The lightning damage is not much in Pakistan, and only onc overhead carthwire
is installed on 220 kV or 132 kV double-circuit line. To avoid troubles of
insulator contamination due to dust and salt in desert lands, fog insulator discs
arc sometimes installed. The standard number of insulator discs in one string is

15 for 220 kV lines for both SUspension and tension slrings

For line protcctron mcludmg 500 kV lmes, the distance protection combmcd

with transfer tripping with lhe help of PLC channels is used as standard prachcc

For a 220 kV swrl_cllyard wrth_ four generator circuits, planned for the Munda -
power station, the 1.5 circui breaker double bus arrangement is the standard
practice. However, the double bus system wrth a buslte crrcurt breakcr will also

' be '1cccpted

Load Dispatching System

In the present Pakrslan power system lhere are four load drspatchmg ccnters in

' operatron as menlroned below:

- National Power Control Center (NPCC) of WAPDA in Islamabad for
gencratron system and 500/220 kV transmission system covermg the wholc o

country : :
- Regional Control Center (RCC) (North) of WAPDA in Is]amabad for lhe
- northern 132/66 kv lransmrssron systcm from Peshawar to Multan.

- .' chtonal Controi Center (RCC) (South) of WAPDA at Jamshoro lor the -

: southern 132/66 kV transmrssron system, soulh of Multan

- Load Dlspatchmg Center of thc KESC system at Karachr

The daily generation plan coverrng the wholc counlry is prcp"tred by NPCC and
operaling mslruclrons for the next day are senl to WAPDA’S power stallons and

o IPP stations. Annual generatron plan and generalmg equipment mamlcnancc .
_schedule of the whole power stat1ons covermg the hydro and thermal p]ants are
~ prepared in NPCC ' o

: ‘:The power system frequency is controlled usmg four generators each of lhc

a : 'l‘arbela and Mangla power stalrons R

The power system operatlon rccords mcludmg fault data are complled ancl' '

_' databased in NPCC NPCC has oﬂ-lme computers for power system analysrsr '
" to revrew and delermme syslem Operalrng condn10ns :

The KESC Load Drspatchrng Center controls the KESC systcm ThIS center is

'operated wrth good coordmalron with the WAPDA’S drsp'ttchmg center The -

o record of energy mlerchange belween WAPDA and KESC is shown bclow

- 54-'13
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Power In(erchange befween WAPDA and KFSC

Fiscal Year fo June 30 E‘rport to KESC (GWh) Import from KESC ((JWh)
1983-84 6.00 37.00
1984-85 0.97 r 674.00
1985-86 ' - 055 e - 47003
""" 1986-87 - - 6.00 19100 _‘
- 1987-88 86.22 . 116.00
1988-89 - . 8200 - 32.00
198990 - 17116 : 264.46
© 199091 - 19335 1 41.50
199192 ' 29221 - . - 463.02 -
K ~1992-93 9390 . - 517.27
1993.94 - 36774 C 35071 B
- 1994-95 | T T T 8sdod 20758
1995-96 - - 79461 = 20847
) " 1996-97 1,232.80 90,56

For a'long time, WAPDA was receiving power from KESC but reeerrtly from

- 1993-94 WAPDA is exporting power to KESC every year and the exportmg _

energy has been i increasing raprdly

__Commumeatron System -

The power line carrier (PLC) system is the main communreatron means of the

transmrssron netWork and provrded on all the exrstmg transmrssron lines of up to

500 kV Orrly t- channel sets are used in Paklstan with formatron of, 1+1+1

_I-or standby and mamtenance commumcatron both VHF srmple*r and UHF '
“duplex radio links are in use. In addrtron the publrc tetephone i is also utilized =
for voice commumcatron However, the data commumcatron and protectron )

srgnal exchange are bemg performed using only PLC channcls.

The power system admmrstratrve telephone system consrsts of the central '

erchange (PABX) at NPCC in Is!amabad and a'oout 1(}0 local exchanges

In Pakrstan there is only one mrcrowave lmk of 2 GHz 60 CH between '
Islamabad and Jamshoro in the south to meet rncreased communrcanon needs in .
recent years * Multi- channel UHF links are a!so m use rn heavy traffrc seetrons, .

for 1nstance between Tarbela and Peshawar o

-At present optrcal communrcatron rs not used for power system operatron _
OPGWs were once mstalled on a 500 kV hne however thrs system was
" damaged and is berng recommrssroned after repamng L S

414




4.5
451

Power System Development Plan
Generation 'D'cvelopment Plan

The government wishes to utilize indigenous sources of energy as much as

~ possible for power generation and reduce reliance on imported oil. Bascd on
. this policy, the i_ir_sl priority of power development is to aceclerate development
of hydroelectric projects. The utilization of fucls of indigenous sources, with

emphasis on coal and natural gas, is aimed in thermal power development.  Oil
thermal p]anls bascd on importcd fuel are not planned aﬂcr the 9th Plan

' Thc ongomg generatron dcvelopmenis durmg the 9th 5- Year Plan period arc

. | shown m Table 4.5.1.  ‘The total capacity addition of 4 733 MW compriscs

public sector addition of 1,959 MW (hydroclectnc and nuclear plants) and

- . private sector addition of 2, 774 MW (thcrmal plants). The largest addition of
. the public secior is the 1,450 MW Ghazi Barotha hydroeleciric plant, a run- of~
© river project on thc Indus main siream just downsiream of the Tarbela powcr
_slalron The prwalc sector dcvclopmenl consrsls of a number of rclatwcly
< small thermal power planls based on fuel oil and gas

AL presenl, the govcrnment mtends to sohcrt IPP proposals only for hydroclectrlc
and mdrgenous coal-fired prop:cls that already have feas1b1]|ly studies.  The

E - total Cap'lCIl)' of the exrstmg generatmg facilities is sufficient to meet the present

k dcrnand As scen in the power development program of NPP in Table D7.1 of
‘. Appcndrx D for the Normal Scenario forecast and Table D7.2 for the Low -
o Scenano case, GOP is now seeking pro;ects ihat need long lead time with
pr10nly to the hydroclccinc dcvclopmcnt ' ' .

In 1995 GOP announccd the Pollcy Framcwork and Package of Inccmwcs for

- Private Sector Hydei Powcr Gencratron Prolecls for prwatc sector hydroelcc!nc :

L developmenl either of run -of- nver type or with nominal pondage for absorphon

- of dally flow ﬂucluatron Tax exemptlon and other fi nancml incentive -

measures - werc prescrnbcd Proposed pro;ecls must be techrucally and

| ;economlcally feasrble and execuled under the BOOT scheme. _ The minimum - |

R _annual plant factor must be nol lcss than 50% and lhe mlmmum of 40% encrgy

- be gcneratcd durmg low ﬂow perrod of January to June. . Fixed lanﬁs were
'adopied for the oulpu{ lovels of 20 to 300 MW and “cosl plus approach for |
projects ]css than 20 - MW in ouiput Howcvcr bulk purchasc tarifis for
hydroelcctrrc plants above 300 MW and all thosc plams wrth (seasonal)
'rcacrvolrs are (o bc dctermmcd on a case by case basis. - The operatron pcrrod '

ool of IPP hydroelectrrc pro_recls before transfcr to lhc govemmen! was sel at 25

Sl years
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But in the 1998 Policy for New Private Independent Power Projects, a
competition process was introduced in setting power tarrffs to move towards the

-creation of a compelmvc power market in Pakistan. At present, IPPs arc

sclected by reviewing proposals from app]rcanls with emphftsrs on the energy
gcncmtron price by a committee organized by the govcrnmenl The power

tariff for IPP compnses an Encrgy Purchase price and a Capacny Purchase price
- with adcquate prov1srons for prlce CSC‘I]HIIOI‘! ' '

| -Ilydroclccmc Power Devclopment Plans

. Accordmg to data obtarned from WAPDA, the rdcntlf' ed hydroelcclrrc potential
of Pakrslan in 1997 was 33, 572 MW as shown in deiml in Tablcs D8.1, D8.2 and

o 'D8 3in Appendrx D as summanzcd below

Pakistan I!ydroelectric Energy Resources

o

: Hydcl stations in opcrahou . - 4,826 MW
2. © Implementation stage: -~ - oL ' . :
A Under implementation -~~~ -~ 7 : © 1,658 MW .
B.  Ready for implementation . e - ;5118 MW
3. Feasibility/ Pre-feasibility stage with WAPDA . e
~ A. Feasibility study - -~ . S o . 2,202 MW
" B. " Pre-Feasibility study - R Lo C 5,836 MW
4. Identified projecis with WAPDA L s T 0,640 MW
5. SlIYDOpro‘]ects L s o A 4,292 MW -
' Tolal R : 33 572 MW

o rlln lhc 9th 5- Year Plan, lhe available hydroelectnc potent}al was eslrmaled al'

453 RETEN -
o The Kalabagh Multr Purpose Dam iject (f irst stagc of 2 400 MW 3 600 MW
- fi nally) is at present recogmzed as lhe most 1mportant pro;ecl for early G

B 38, 000 MW. - The present hydroelectrrc mslallatron amounts to 14 4% of thc

1dent1ﬁed polenlral or 12,7% of the available potenlral ~ Thus, Pakrslan has_
' '7 huge rcmammg hydroelectne potcntlal for future dcvclopment which is '
_ _cxpcctcd (o increase further wrlh progress of mvestlgatlon o S

' B‘lscd on the government pohey, carrymg out of hydroelectrrc poWer studles is
baswal!y free to any parlres nolwrlhslandmg exrslence of water rlghl etc. Any o

party ¢an carry out sludy any lype of pro;ecl whatever lhe place and capacrty

o Generally, large prOJecls 100 MW and abov<>, are planned lakmg info account'
~the natronal balance of demand and supply, and small pmjecls up to several >
' MW are planned based on the regronal demand ' L '

: Development of Indus Mam Stream

devcloprnent

ST

®
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Malakand I~ | 81 MW | Malakand on Upper Swat canal | WAPDA/ SWAB/ SCARP
finnah ¢ - | 96 MW | Jinnah Barrage on lndus rivet - | WAPDA/GTZ -
. | Matittan o | 84 MW | Ushu on Swatriver- -~ . -~ | SHYDO :
- New Bong Escapc 45 MW Mang!a on Jhelum river WAPDAI }[ARZA

This project is on the main stream of the Indus river located 192 km downsiream
from the existing Tarbela power station. ~ Feasibility of this project was alrcady -
studied in the 19805 confirming economic supcrlorlly of the project, and detailed
design and preparahon of ali bidding documents have already been completed.
Thus, implementation of this project can be commenced any time if the
cnvironmental problems arc sellled and conslructlon fund is sccured. GOP
gwcs the first priority to this project for 1mp]cmcmallon at an carhcst poss:ble

hme

Howcwr bcncﬁts and ill affects to regional govcmmems and inhabitants at the
power station site, upstream and downslream arcas are complicated together -
w1th cnvnronmemai concerns. Al present GOP is lrymg lo reach a compromise

- ﬁmong lhc parues concemcd

- The Basha Hydroelec!nc Prolect 3, 360 MW) is another very 1mporlant pro;ccl

on the Indus main stream, located upslrcam of the Tarbela power station. ~ The

- energy generailon cost of the power. stahon is also esllma{ed to be very low.

. International lechmcal assistance 10 feamblhty sludlcs of this pro_mcl has not

bccn concluded, and at prcscm mvcslngat:on and deS|gn of this pI'OjCCl is waltmg .
for sanction of forelgn ass1stance a

Olhcr Hydrocleclnc De.velopmenl S)tcs

For hydroeleclric dcvelopment succcedmg to lhe 9lh Plan pcnod 41 proposals -
were recelvcd from prlvatc investors in the wor]d by 1997. Through project

__selcchon and ]omt rewcw on lhe basm of the 1995 Pollcy mcludmg ncgollanon
' wnth mvestors on candldalc prolecls by membcrs of WAPDA (P]anmng) Powcr

_WPPO and HEPO, the fo]lowmg four pmjects were selected in 1998 as IPPA'

_ pro;ccls for approval by the govemmcnt

S B IPPPmJects Sclected [‘orApprmal R
Name of Project | Output ©- . 'Location " Studied by

- Delalled dcs1gn is to be commcnced soon for these prolccls for commlssmmng

i in the iOlh s- Year Plan penod

i As lhe next step, the fo]lowmg snx proy:cts have becn scleclcd 1n 1999 on the o .

- ba31s of the 1998 Pollcy as lPP pro_]ccls for 1mplemcnlalmn

RN



Name of Project Capacity - .. Locailon - Studicd by
Neelum Jhelom | 963 MW | Muzalfarabad on Jhelum river | WAPDA/ Norconsult
KhanKbwar | 72MW | Khan Khwar on Swatriver | SHYDO
Golen Gol - 106 MW | Chitral/ Mastuj on Golen river | 1IEPO/ WAPDA
Daral Khwar : 36 MW | Panjkura on Swal river SHYPO .

Allai Khwar 163MW | AllaionTndusriver - . . | SHYDO o
Summer Gah 28 MW | Sumimer on Swat river SHYDO

IPP Projects Selected for inlp!cnlclllation |

The Kohala praject (590 MW) in AJK is also recogm/ed as a very prospcchve

- project, but a proposal for this project was not sublnlued in umc

_ The list of hydroclcctnc prOJcc!s studied by SHYDO is tabulated in Tablc 4.5, 2 -
" and of these fcaSIbrluy studies have been completed on sevcn projects. Among

these listed projects, the six PP proposals llsted above mcIudmg the Malakand
11 pl‘O_]CCI have been acccptccl by the government. For future dcvclopmenl

B hydroelcctrlc pro_]ccls amounting to 2,400 MW in total are planned on three river
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syslems (Koh}stan Swal and Manschra)

_-VThermal Powcr Dcvclopment Phns o

. Basccl on the powcr seclor prwalu,allon poticy, thcre are no pubhc sector lhcrrml
: powe;r projecls to be undcrlaken in the near future. © All thermal dcvelopmcnts

ongomg under the 9th Plan and p]anncd for future lmp]cmcntatlon are 1o be

g 1mplcmcnted m the pnvalc seclor with the BOO schcme By 1999, a tofal of

1,715 MW power planls will be complc!cd under the 9th Plan as llslcd in Table
4.5.1. They ar¢ a number of medlum size plants moslly based on fue] oil and‘

| gas mcludmg a sma]l coal planl and lhcsc are Iocated in ihc cenlral to soulhem

- rcglons of the coumry
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- According to the Gcnerahon Program of NPP in Tables D’Il and D7.2 of :

Appendlx D thermal planls usmg md;gcnous coal and natural gas are rcqun‘cd :

after 2005 based on the normal growlh scenarlo or after 2007 based on the low =
. growth scenario. In the Program the lola] developmcnt scalc of coal thermal :
" plants is comparablc to that of nalural gas combined cyc]e p]ants Avallablllty e

of mdlgcnous natural gas in Paklslan is uncerlain in the ]ong run, and
lmporiallon from cither Turkmenlstan or Iran may be consuiered 1f avallable'

quanllly is nol sufficient.

Transmlssmn Syslcm Exlensmn

-'Transmlssnon syslem extensron plans are bemg prcparcd by WAPDA bascd on '. S
results of thelr power ﬂow s{udres Thc WAPDA’s extensnon plans of 500 kV L

.. .4_13_ _




and 220 kV transinission systems in the norihern arca up to 2003 arc shown in
Table 4.5.3 and Figure 4.4.1. '

| In the NWFP arcas also, the 220 kV and 132 kV lransnnssnon systcm nccd to be
- extended with developmient of hydro power sites such as Munda, Swat Bl,

Malakand I, Matiltan, and other hydro power projects and for promotion of

o electnﬁcahon of remote communities. The 220 kV system extension is

457

~ planned for Iarge stations and the 132 kV extension for medium to small stations.
- The Munda power station is located 40 km north of the large power consumpilon

ccmcr of Pcshawar _

Cons;dcrmg the avallablc capacnty of thc cxrslmg subslallon facrhllcs it is not
possible to handle all the Munda power at one cxnsung substation. In the

| surroundmg area of thc Munda power station, lherc are lwo largc 220 kV sysicm

extension plans as glvcn below

1) Consirucllon of a 220 kV line wﬂh two bundled Rail conduclors bclwecn thc
Ghazi Barotha powcr station and Pcshawar 500 kV substation with two

mtermedlatc SubSIﬂllOﬂS of Nowshera Industries and Shahlbngh ' The

’ Shahlbagh subslatlon is located i in the norlhem suburb of Peshawar, and is

ncarest to the Munda power stallon

2) Construction of the Charsadda 500/220 kV subsl‘mon to rccclvc 500 kv

: 'power from Mansehra and deliver to Peshawar. - The 220 kv su:lc of this
. substation will be connected o the Shahibagh substation lhrough a 220 kV
- line with 2-bundled Rail conductors However, the conslruction plan of this

- substatlon has not yet been finalized.

The planncd sites of bo(h Shahlbagh and Charsadda subs{allons are 25 to 30 km

' from the Munda powcr stallon and these subslatlons are planned [or large power

and can be designed lakmg mto accounl transfcr of all the powcr from the

' Munda power station.

' Load Dlspatchlng and Commumcatlon Syslcm S

In future, al] 1mportanl hydropower stauons nced to be connccted wnh rcspechvc

. load dlspatchmg cenlcrs for ncccssary supervision and rcmolc con{rol by means
- of slout and rehablc commumcahon paths for dala Iransmlssnon ‘

e -_WAPDA has a plan to use the opnca] commumcallon on lhe 500 kV syslem and

- _'1mportanl and hcavy {raﬂlc sections of thc 220 kV syslem, and instaltation of
OPGW is now progressmg on scveral lmcs for commlssmmng in the ncar future.

- 419 :
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The frequehcy allocation for the PLC system ih_lhc Peshawar area is congested
and there will be a lot of difficultics in allocating frequ_cncic_'s including the

Munda system. = For the 220 kV lines in the scction of Ghazi Barotha-

Noivsheraﬁhﬂhibagh Peshawar 500 kV, there is a proposal lo }irovidc an dpli_cal

_ commumcalmn system to meel cxpecled large commumcahon needs. - However, -
- this plan has not yel been {i nallzed There is also possnblhty to extend the

optlcal system to the Munda powcr slatlon from the 500 kV Charsadda

substation

Instltutlona] issues Rclevant to Hydmpowcr Developmenl _

The fcdcral and provincial governmcnt and local rel'tilonsmps in FATA, are

_ mvolvcd in hydropowcr development in Pakislan ‘The Article 161 (2) of the

) conshtullon of Pakistan states that the nct prof" its eamed by the Federal _'
E Covemmenl or any undcrlakmg estabhshcd or administered by lt from the bulk
'gcneratlon of power at a hydroelcclrlc statlon shall be pald to the Provmcc in

; _whlch the hydroelectrlc statlon is s:mated In 1991 a formu]a had bccn worked :
out to pay NWFP the proﬁls from Tarbcla and Warsak hydropowcr pro_lects

It is cxpected that the lssuc of prof its from generauon of power from Munda )
- Dam will also be dealt wnhm the samie manner as Warsak hydropowcr pchcl
- whenever lhc decision is 10 be made by lhc Governmcnl of Pakistan. . '
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| 521 StndyAfca

~ farmers from other areas.
‘structure will be brought about by the ijccl

CHUAPTERS = WATER SUPPLY DEVELOPMENT STUDY

Concept for Irvigation Water.Sn'p'pfy'

Water supply purposcs on the Munida Dam ‘Multipurpose Project were studied

'corlsldermg hydropower generation, urlgfmon water supply for barani area,

supplemental jrrigation water supply for exlslmg syslcms and waler supply for

_‘domesuc and industrial uses based on those oplimized in the Pre- -Feasibility
Study. - Water supply eslablished in the beginning was examincd rcpcatcdly and

practicably as the data and mformahon were collcctcd

Ba31c concept of planmng 1rr|gatlon and olher water supply of the Mun(h Proy:cl

~is to formulate the most cl]ccuvc cconomic scale and formation on condition
- that hydropower generation is the prmcnplc component of the Pro]ccl “The
“surface irrigation method which is tradnllonally and wxdc]y sprcad in the Study

Arca is applied as it is easy for the farmer to adopl. Native farmcrs are

' 'conmdcred as bascs for lhe plannmg in the Pro_]cc( without rcsettlement of new

And no drastic change on the present agncullura]

New Irﬁgation Schcme _ :,

Study Arca of lhe new urlgatlon schcmc of Ihr Pchcl conforms lo lhe new

' command area proposed in thc Pre Feasibility Study which extends 1n lhc left

bank arca of 8,207 ha (20,280 acres) 'md right bank of 3,683 ha (9, 100 acres) in
Cultwable Command Area (CCA). (Rcf F;gurcs 5.2.1, 52, 2) Land use of the
ncw command area of the Projcct was sel in thc Pre Fcasnblllly Sludy as follows: _

: Land Use of ihe Study Arca o . : e
5 : s e LT * (Unilt in ha (acres))
* Classification - Right'BankAr'ca 'Lel'lBar'nkA‘r’ea : " Total '
Qultivated Area - SR LR N N
Current Fallow . 71,593 (3,940) 3,876 (9,580) 5,469 (13,520)
Net Sown ~ = 1,490 (3,680) - 3,623 (8,950) 5,113 (12,630)
Sublofal : : © 3,083 (7,620) © 7,499 (18,530) 10,582 (26,150)
Cultivable Waste - - 600 (1,480) -+ |+ 708(1,750) | -1,308(3,230) -
Forest R | TN B | S
Cultivaled Area (CCA) :3,683(9,100) | - 8207(20,280) | - 11.890 (29,380)
Uncultivated Area " = - 409 (1,010) L 912 (2,250) ¢ 1,321 (3,260) .
Total Area (GCA) 4,092 (10,110) | - 9,119 (22,530) 13,211 (32, 640)

~ The Study Area of pew imigation scheme of the Project conforms Io Ihe new

command arca proposcd in the Pre Feas:bnhly Sludy

- .5_-_1_ :
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The Study Area 'cove.rs the three administrative divisions of Charsadda District,
Malakand Agency and Mohmand Agency, as shown in Figure 5.2.3.  Arca in
cach admmrstranvc drvrsron is as follows

Areas of the Stud_v Area by Administrative Divisions -

. _ o {GCA in ha {Acres))
District/Agency | Right Bank Area Left Bank Area Total
Charsadda 4,010 (9,910) 98.0%| 6,475(16,000) 71.0%|10,485 (25910) 79.5%
. {Malakand o 0.0%] 1,094 (2,700) - 12.0%} 1,694 (2,700) 8.2%
Mohmand - 82200y - 2.0%| 1,550(3,830)  17.0%! 1,632(4,030)  12.3%
' 4,092 (10,110) 100.0%} 9,119 (22,530) 100.0%|13,211 (32,640) 100.0%

: Land Classrflcatron of the Study Area -

Rcferrrng to lhe result of land capabrlrty classes of the New command area in Pre

Feasrbrlrty Study, the Study Arca was classrficd into four land classes from I'to

W

Land Classified Areas in New Command Area o
5 o B (Unit in ha (acres))
Copabiliiy| | RightBank Area " LeftBankArea ©° | 0 Tt
Classes | (GCA) | (CCA) - | (GCA) |- (CCA) (GCA) ~(CCA)
1 |2,003(4,970) [ 1,777 (4,390)| 1,686 (4,160) | 1,640 (4,050) | 3,699(9,130) | 3,417 (8,440)
e 0 0 - |1,387(3,430) | 1,350 (3,340) | 1,387(3,430) | 1,350 (3,340)
st . o | .0 . 267(660) | 260(640) | 267(660) 260 (640)
Cns | 1,352(3,340) | 1,193(2,950)] 1,429 (3,530) | 1,393 (3,440) | 2,789 (6,870) | 2,586 (6,390)
Cmise | 127200 | 113280y [ 1,167 (2,880) { 1,136(2,810) | 1,295(3,200) | 1,248 (3,090)
WVsr 0 0 - [2475(6,120) | 1,721(4,250) | 2,475(6,120) | 1,721 (4,250)
Other | 600(1,430) | 600(1,480)| 708(1,750) | 708(1,750) | 1,308 (3,230) | 1,308 (3,230
Total | 4,092(10,110)] 3,683 (9,100)] 9,119 (22,530) 8,‘207(20,280 13,211 (32,640)

R

_Unculllvablc -

Arable withoul any limitations . :
Hr @ Arable with little limitation on |rrcgulartopography :

11,890 (29380) -

lisr : Arable with little limitalion on rrregular lopography and gravcl) nalure (20 30% L
" gravels on surface)
_ IHs @ Arable with some limitation on gravely nature (50% gravels al 35 cm and below)
Ilfsr | ¢ Asable with some limitation on megular lopography and gravely nafure (50% -
o+ gravels at 35 cm and betow) e :
o IVsr : Special use land with excessive Irmrlalron on rrregular lopography and gravely :
o . nature (80 to 90% gravcls on surfacc) R
Othcr : :

-. acros) in GCA of land avarlable with no lrmrtatron to any crops _
1,387 ha (3, 430 acros) are avarlablc wrth no lrmrtatron to crops ‘except
topography and may requrre local land levelmg or terracmg, the othcr 267 ha o
_' (660 acres) of class II lands, are also deep loamy sorls wrth 20 30% gravel and o

E The sorls of the Study Arca, posscs no sorrous arlment except gravcly rrrcgular E
; topography in somo parts and shallowness Tho Smdy Area has 3 699 ha (9 130 L
Srmrlarly

5—.2 =
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“suitable for all types of crops and orchards.
-~ class 1 lands) are permanently problematic and are not suited to deep rooted

~ crops like orchards, sugarcanc and maize ctc.

3 foreslry

stoncs on the surface may require scrapping and land leveling, while being also
The other 4,075 ha (10,070 acres:

However, shallow zooted crops

can be growriauct:cssﬁll]y with somewhat reduced yield. Furthermore, the

. other 2,475 ha (6,120 acres: class v lan_ds) consists of excessively gravely and
stony alluvial ridges cornaining 80 to 90% grave]s by volume.

Due to very
high topography and extremely gravcly and slony nature, this classcd land is not

fit for irrigated agrlculturc Il is recommcnded to usc it as rangc land or for

" The ||1filtralfoh' of soil.s rraries ‘widely from 0. 31 to 6. 60 crm/hr of basic intake

rale. Surface 1rr1ganon method such as level border rrrrgatlon method is best

' surted to soils that have moderate to low intake ratc as being in the 5.0 intake

famlly or less. So, soils in the Study Area are applicable for surface irrigation

~ method, this method i is aliowable even for soils with rapid intake characteristic

of 6 60 cm!hr by consrdermg this in the chIgn of the lrrlgallon faclhty

Agrlcultural Status of the Sludy Area
'. (1) Farms and Land Tenure . {

Farm -size and owncd slalus for lhe Sludy Area were esumalcd by dala oblamcd

.' from the Agncullura] Census (1990) ‘and revenue records of concerned tehsrls_

(subdrstnct) Thc rcsull is summanzed below

: Farm-size and Owned Status for lhe Sludy Area

Farm-size - Farm number | Owned area (ha(acres)) % of Total
Private Farmn Total 5,903 ' 11,850 (29,380) 100.0%
under 1.0 acte - © 160 48 (119) 3 0.4%

1.016 2.5 - 1,017 590 (1,457 5.0%
2.5105.0 2,630 3,656 (9,035) o 30.8%
501075 799 1,836 (4,536) - © 154%
7.51012.5 881 - 2,950 (7,290) 24.8%
12.516 25.0 356 o 2,341(5,784) 197%
125010500 54 265 (656) 2.2%
1500101500 " .. 113 (280) - - | 09% |
150.0 above ] . 8921y 0.8%

A Source Agrlcullura] Ccnsus (1990)

, The farms in the Study Area fall under lhree calcgorics small {up to 12 5 acres)
i medium (12 5 to 25. 0 acrcs), and largc (abovc 25.0 acrcs)
' perceniages of number of farms m each category comc to 93 0%, 6.0%, and

Correspondmg :



1.0%, respectively.  On arca basrs pcrcenlages of the owned areas arc 76. 4%,
19.7%, and 3.9%, respec{rvcly An overall average per farm for the Study Arca
is 4.9 acres, which is the smallest in comparison with province-wisc averages of
NWEP (7.8 acres) Punjab (11.8 acres), Sindh (11.6 acres) and Balochistan (19.2
acres) o : :

Accordmg to the data for concerned dlsmcls in lhe Agrrcu]lure Census (1990)

' prevalenl land tcnurc system are registercd as owner operators owner-cum- -

tenants, and tenants.” On the basrs of the Census data, the tenure dlsirlbutron

. lcsnmated for the Study Arca is 66.0%, 8. 5%, and 25 5% of the total Sludy Area

for owner owner-cum ~tenant and tenanl operated respec!wcly

' (2) Fxlslmg Research and Exlensron Fac;htles _

"In the Sludy Area the followmg qgrrcullural oﬂrecs and orgam.aatron are_r

avallable

a) Research , :
- Soil ferllhly laboratory al Charsadda

< 10 Acres Portion for researeh at sugarcane farm Harrchand .

L Charsadda . :
il Agriculture Rescarch mslrlute 'I‘arnab Peshawar ,
| '-_. Cereal Rescarch Station, Prrsabak Mardan
, S Sugarcane Research Insmule Mardan .
" b) Extensron ‘ ' . : .
| - Sugarcane secd mulllpheallon farm al Harrehand '_ _
_ - "Farm services cemer at Dhakkr covermg 3 union councr]s (pllol
- EADA (Exlra Assrslant Duector Agrrculiure) oftlce at. Charsadda

1- 2 ofllcers for Agrrcullural ofﬁces at Shrrkabad Mohammad Derl :

: and Dhakkl :
'c). Inpul Supply Cenlers

: The Agrrcultural Developmcnt Aulhorlty has three saIe pomts locatcd at _ |
. Charsadda Tangr and Shabqadar areas, Storekeepers are ofhees in
' _charge of the sale-pornts and control!ed by District Agrleuilural Supply '
 Officer, Peshawar There is no Dlstrlcl Agrrculture : Supp]y o

Oﬂ‘lcer/Oﬂlce al Charsadda Distnct Agrrculture Developmem

_Aulhorrly is responsrble to supply seeds and ferlrhacrs whercas'_ .
| 1nseclicldes/pest1c1des sale and dlsirrbutlon are under prlvate comrol RETIRELEE
Seeds of the some varrelles of wheat and masze are only supphed by RT

: these eenters




(3) Marketing

There is no proper market in the area for specific crops.  The major marketing
arcas ar¢ Charsadda Shabqadar, Tangi, and Sardheri but no proper market is
available. There are no regular/controlled markcls, and storage facilities fali
short. Proper market and cold storage facilitics arc rcquired at the places.
Major.ity" of farmers’ income is likely being exploited by middlemen. Most
farmers borrow money from the dealers, who in rctum purchase lhcnr
cc'n.nm'oditics at the own rales. Therefore, proper loanmg facnllues should be
- encouraged so that the farmers may bc able to scl] and get the optimum pncc for
their products '

Mardan and Peshawar are lhc other markels available to the Study Area. Thcre
is a largc sugar mlll at Mardan that has a capacnty to absorb the cane crops of the
- additional area. \!egelables froits and ccrcals are needed at the Peshawar and
- Mardan market, ' ' '

&) Prcsent Croppmg Patlern and lntensﬂy

.Prcsenl croppmg paltem and 1mensny in lhc Study Arca were mvcsllgatcd b'lsed
on recent series of Agncu}tural Statlsllcs of NWFP and revenue records of -
- concemed tehsils in the Study Area, Through an invesligation on agncullural
' data m baram areas ot conccmed lchSﬂs in the Agrlculiural Shllstlcs of \!WFP .
| “the present croppmg mlensnly in conccrncd lchsnls was cstlmalcd at 63. 7% : '

With use of ihe lalcsl lhrce years revenuc rccords of uonccrned lehsﬂs covcrmg

- 46.6% i in lhc arca “of Study Arca, anolhcr estimaie of prcscnl cropping paltcrn

' and mlensﬁy of the Study Area was made. - Obtained prcsenl cropplng intensity
was 56.4%. '

- Taking rchablhty of data mto consnderauon prcsenl croppmg paltem and :
mtcnsﬂy in lhe Sludy Arca were dclermlned as fo]!ows o '

Present Croppmg Intensuy “

- "Crbps o lntcnslly obtained by Intensny obtained by | Applied Intensity of
; - Agil. Stalistics Revenue lecords the Study Area
Maijze -7 e - 1.671% - - 007% ) W%
Wheat =~ - 51.02% - - 5270% 51.0% -
Barley - 3 Co402% - 330% : 4.1%
-~ |Oil-seed S 105% . b o 005% 0 e T 1.0%
o |Sugarcane o 478% 0 ) - 0.03% A
F o

- *Sugarcane is cultivated in Tangi lifi irrigation schemes arca within Study Area. -
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Items -~ - ' - Dala o - Remarks
Command Area (CCA) 1,766 Actes ' 714.7 ha
' Creps : (Kharif) Sugarcane, Vegefable,] =~ S :
o . Orchards - - -
(Rabi) Sugarcane, Vegefable,
: e L Wheat ' o '
" |Cropping Intensity -~ ] - - 145.7%-196.6% . |Agriculture Statistics 1997_-_9§W-”
| Water Sonrce(Swat River) Turbine Pump 3nos) - - |6 cusecs(0.17 cums) * -
o L Ceninﬁlgai Pump (3nos.) 16 cusecs(O 17 cu.ros)
Lift Head b T60feel G = 183 m :
Cana] - 22 300 feet lengih (6 8 km) Canal watef is used for daily .
IR RS  {use(washing cloths, bathmgelc)
without auy freatment.

. feasrbilrty sludy was completed in January 1994 the eonslrucuon works of main. - .
- dam, splllway and outlet/mlet slruelures were slarled on December 24 1995. :

Present yiclds under the unirrigated condition were estimated by recent series_ of
Agricultural Statistics of NWFP.  Their results are summarized below.

Present Crop Y_ields of the Study Area

Crops Yicld (Kgs/Acic) ' Remarks
Maize - 461 . - 400 Kgs/Acre in 1990
- Wheat . S . 481 - 435 Kgs/Acte in 1990
 Barley e 373 | 425Kgs/Acrein 1990
Oilsced . 190
Sugarcane - - o 11,616

Data source:  Agricultural Statistics of NWFP and interviewed information in agricultural
: extensmn offices

Existing lrrigalion Systems within Sludy Area

' The foilowmg funellomng 1rr1gauon schemes exlst wuhm Ihe Study Area

- Tang1 Llf( Irrrgatlon Scheme (Left Bank Area)

Palai Dam Imgalron Schemes (Left Bank Arca)

Warsak Lefl Itrigation Canal (Right Bank Area)

anale pump sehemes (Lefl Bank Arca, nghl Bank Area)

[t

: (1) T'mgl Llft lrngallon Scheme

_ 'T'mgl Llﬂ Irngauon Scheme was conslructed in lhc 1950s for Ihe area in two o %i
o major mozus namely, Malra Aba/ar and Malra Tangt Barazal _S_ahenl features -

of thc seheme are as follows

Sahent Fealure of'Ihngi Liﬂ Irrigallon Seheme

(2) Palal Dam Irngatron Scheme - |

Palai Dam is localed in deal Nullah aboul 16 km (10 mlles) norlh of Tangl o
Village and aboul 40 km (25 mzles) north of Charsadda dlslrrct Slnce the L

56



with construction period of 24 months. ~ Though the construction works were
interrupted in November 1996 for some financial problems, it will be started
within certain ycars.  Salicnt features of the Palai Dam Irrigation Scheme is as

follows: _

Salient Features of 'alal Dam Irrigation Scheme

Cfems - |- "Data - - " Remarks
[Dam: - P : v L : S _
Damtype : Concrete faced rockfill dam 7 .
| Height _— - 104 feet 7 317m
Leagth al ¢fest .~ - 1,203 feet ' : -366.7m
Live storage capacity . -~ 3,650AF 4,500,000 cum
Normal pool elevation o 1,447 feet o
Design dlschargc Co 21,293 cusec . | 603 m’/s
Canal: ~_~ SR T e T
Feedér channel .~ -~ . *130.0 cusec, 3,755 feet leugth C 0.849 mYfs, 1,145 m
- Left Baok Capal - = - 23.5 cusec, 38,450 feet length 0.665 m’fs, 11,720 m .
Right Bank Canal “| 6.5 cusec, 11,500 feet length " 0.184 m¥s, 3,505 m
]rqgalmn T : ERRTE N o S .
Command Area . " ]1,862 ha (4,600 acres in CCA) | 3,600(LeMt), 1,000 acres(Right)
Cropping Intensity -~~~ | -~ - 130% o o o
Crops ... .. . . |(Kharif) Sugarcane, Orchard,
o - Maize, Pulses, Qil-seeds,
Fodder, Vegetables
* |(Rabi) Sugarcane, Orchard,
- Wheat, Pulses, Oi_l-seeds, -1
" Fodder, Vegelables, Tobacco

T L Water Usc Plan of Palai Dam
_ Walerkequu-emenl Jan, | Feb, | Mar | Aprn | May | June | July | Aug. | Sep Oct.r Nov, { Dec,
Irngallon\VR. B o o o ’ ' ) . .
- inAcfy 7689 17511 7166 514.3] 562.5/1747.7] 789.4| 786.0; 1300.5{ 1362.4| 1460.7| 890.3
inmm] 509] 106 475 34.1f 373] 1158] 523] s521] 862f 903] 9638| 590

- |River runoff 3 o ! . . ) ) _
in Acft] 1301.1]3191.4| 2908.81 2908.8] 542.3] 794.4]4251.3/9056.6/ 1649.8] 422.1} 7132{1091.6
Deficitin Act] i |_202} 9533 b 940.3 115

: Thls lrrlgauon schcme will be regarded as an exlslmg 1rr1gauon systcm bccausc

| the scheme was oncc oﬂicna]ly approved for the 1mplementallon by the

Gchmmem of NWFP lhough construction ‘work has been mterruplcd at present, _

= Under lhc condmons of the Sludy Arca where the Palai Imgahon Schcme exisls, -

. the left . canat p]an proposcd in "the Pre—Feas;blhty Study rcport is not
5 rccommendablc as 1i overlaps wnh canals of thc Palal Irrlgatlon Scheme.



- {3) Warsak Left Irriga_tion Canal

Warsak Left Irrigaiion Canal, of which off-take is located downstrcam of the .
Warsak hydropower plant, runs in the Icfl bank of the Kabul river. The canal
aims at irrigating about 4,452 ha (11,000 acres) in Mohmand and Shabquadar
otcas It has a dlsch'irge of 1.274 m*/s (45 cusecs) with the total canal length of
29.6 km (18 4 miles). Accordmg to the review, a porlion of rlght bank of the
Study Area was found overlapping with the command arca of the cx;stmg

Warsak Left Img'mon Canal.

The rewcw identified that lhe cxtslmg canal has bccn clogged at a dlslancc of
RD.60, 000 (18.2 km from off—takc) due to blockade of dlslraclcd canal structure _
and has not been funcuonmg beyond that point for a long tlmc Thereby, the
canal command of the Warsak scheme is being limited within lhe right bank of

- Subhan Khwar at present. According to the office of Wars'lk Left Trrigation
- Canal, no plan has been established to restore this slruclurc and no budgel has

bccn allocated. Based on the facl that the water from the Munda reservoir is '

_available even whcn thc Kabul nver ﬂow is low and subject to the office of _ -‘

: ~ Warsak Lcﬂ lmgallon Canal the left bank comrmnd area of the W’il’S'lk lcﬂ

canal should bc lransformcd as Ihc command area for the Pro_;ect

(4) analc Pump Schemes .

Accordmo to the revenue rccords of conccmcd lchsnls 1n lhe Sludy Area about

| -_ 745 ha (1,840 'wrcs) are 1rr1galcd by tube- wclls and wells i in the Study Arca, ie.
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599 ha (1,480 acres) at the left bank (7. 3% of the Left Bank Arca) and 146 ha '

- (360 acres) at the right bank 3. 6% of the nghl Bank Area). Thcsc tubc—weils
- and wclls are privately opcraled at the owner ’s cxpcnse Al‘(cr 1mplcmenlallon of
T new nrlgallon 3ystcm of the Project, the area under tube-well irrigation opcrallon S
- will be shifled to canal irrigation through the new 1rr1gallon syslem becausc 1t is
'cconomlcally advantagcous S - ' |

Agncultura! Developmcnt Phn

Cropplng pallcrn and mtensxly of a command arca’ uscd for agrlcultural'-
_ .developmenl plan are generally govcrncd by a number of f'lctors whlch arc
dependent ba‘;lcally on charactensucs of Watcr, soil, and- chmate The olhcr o

factors for delcrmlmng lhc croppmg paltem are local and adjacent arcas

.-dcmands proﬁtablllty and marketablhly, cte, Thc prcvallmg Croppmg Paltem .
'ncarby Ihc command area isalsoa good mdlcator for the [uture dcmands R
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Keeping in view of the existing conditions and recorded performance in Tangi

Lift Irrigation Scheme (data collected from [rrigation Depariment) and averages

of Charsadda district and other related districts, an intensity of 177 % /1
proposed in the Pre-F/S report was considered achievable. ‘Fhis, however,

needs further adjustment with the verification of availability of water so that

optimum benefit be achicved.

Note 1 177 %o of cropping mtensrly was proposcd in the Pre- I‘/S rcport but
was found to be doublc-connted the intensity of sugarcane and
* orchards in Kharif (40 %) and Rabi (40 %).

'I‘argcl yleld in the nrrgallon developmenl plan should be reahsttc and achlevable. ‘
Proposed yield of Pre-I/S in some cases seems fo be higher side. Howcvcr
farmers of the area are well acquamtcd lo all the crops suggested in Ihe pattern

‘as they are growmg these crops on their lrrlgatcd lands commanded by Upper

Swat Canal (USC) and on the right side under Doaba Canal System.  The target .
period may be increased from 5 o8 ycars m case of 1ntensny and from 10 1o 15
years in case of yiclds as the command area may require some local levelmg and

lrme

- Thc croppmg patlern and mtensrty, yrelds and fer!m?er recommcndallon are_
- given be]ow (Rcfcr to Flgure 5.2.4) ' '

Proposed Cropping Patlern and Intensnly

- Inlensrly(%)

Crops ~ Intensity{%) Crops :
Kharif -~ S Rabj - Lo
Maize 27 Wheat 30
- Vegetables 8 Oilsceds - 2
Pulses 4 " Onion - 6
- Fodder - .3 ~ Vegetables 7
- Tobacco .6 - Fodder - 3
Sugarcane 30 - - Sugarcane R 1)
Orchards T8 Orchards (8)
Sublelal 86 Subiotal - 48
: ']‘olal 134

© - Details are given in Appendix B.
e holds sound pro[" tabrhly and pracllcablllly

Cs9

 The fo]lowmg table compares quanhtles of requn‘ed water and prof' its between '
- the proposed plan and actual rccords in adjacenl arcas  of lhe pro_;ect area.’ 5
It shows lhat the proposed croppmg pattern S




Comphrison with Other Cropping Patterns

. _ - (%
Munda Project Records in adjacent area %
- Crops Feasibility th:[!:lﬂllj’ Charsadda | Malakand | Peshawar | Mohmand
' Study | dudy ' -
Maize 0 29.0 270 273 16.0 - 262 28.4
- Vegetables 6.0 3.0 09 13 1.3 1.5
Pulses 0.0 4.0 - 0.2 0.2 0.1 04
" Fodder 30 30 09 1.7 10.7 0.7
Tobacoo 6.0 6.0 103 28 © 00 00
- Sugarcane 35.0 300 429 143 288 31.4
o Oychards 5.0 80 2.0 1.6 13 1.3
Rice 0 0.0 0.2 . 201 0.6 00
R Wheat 350 300 36.2 280 46.6 53.5
R Barley 0.0 0.0 0.5 a1 23 0.6
R.Oil seeds 20 20 0.1 S 03 - 01 04
R.Onion 1.0 6.0 0.1 0.7 02 6.6
R.Vegeiables - 40 7.0 1.3 .32 L 22 1.6
-+ RFodder 3.0 © 30 .. 86 4.1 11.7 i.1
R.Sugarbeet 8.0 - 00 - 0.5 0.0 29 0.0
Water Rq. (mm) 794.8 7301 785.6 - 6621 6403 615.4
Yield (10°Rs/ha) | 3,185.6 3,530 | 30162 1,582.0 2,172.8 23219
Crops Yiclds and Fertilizers
- o : . (kgfacre
S . e - - Fertilizers D
Crops Yields N Plos K0
Maize - - - 1,000 50 25 - 0
K.Vegetables - 4,788 52 - 25 18
K:Pulses 314 16 14 - 0
| K.Fedder 9,000 40 ﬂ ~ 0
| Wheat o LI5S0 - 50 25 0
Barley 0 800 - 16 - 14 0
R.Vegetables 7,500 52 25 18
Qil séeds - [ 25 - 20 0
Tobacco 1,025 25 S35 - 30
Quion Lo 4,500 52 25 18
Sugarbeel 12,756 - 45 30 20
R.Fodder - 16,000 18 . 27 0
Sugatcane - 22,000 60 40 25 .
Orchards 6,002 - 64 - - 40 25
- Source:

Dcpaﬂmenl ongncullure, NWFP - -
526 . Ncw Irngatlon Devclopmcnl Plan

_ Il was unvelled that some porhons of the new command area mlghl be -

-~ “climinated because farm lands are not fu]ly atable and some overlap wnh the

B other existing Hrlgauon plan and syslem The command arca overlapped with
the Palai Dam Irrlgallon Scheme: should be adjus{ed 10 avoid double B
: dcvclopmenl respecting the facl lhat the Palal Dam ]mgatlon Prolccl is a

n due b

consideration of thc fact Ihal the lmplcmentatlon of the Palal Dam schcme is -

. bcmg suspended, it was prOposcd thal the rlght bank of deal Khwar be covered

. by ihe PrOJcct whllc ihc 1rr1gauon area of the Pa]al Dam schcme bc extended j"

preceded scheme within the ncw command arca of the Project. -
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westward. By this adjustment, the planned right canal of the Palai Dam scheme
will be added to the end of the lefi canal. This was accepted by GONWEP.

~ At the right bank, it was found that the Study Arca overlaps with the command
arca of the exrsnng Warsak Leh Irrigation Canal and the canal beyond 18.2 km

from the off-t ake h‘lS not been functioning for a long time due to blockade of
drslracted canal slruciurc as mcnuoncd before.  With duc consideration of
prcscnt situation of the W’irsak Left irrigation scheme, it was ‘proposed that the
left bank command area of the Subhan Khwar be transformcd as the command
“arca for the Project, in whrch casc a ncw canal will be alrgned at the higher
_ elevations than the existing left bank canal of the Warsak schcmc beyond the

' Subhan Khwar Thrs was acceptcd by GONWFP

I‘argel area of new 1rr1gauon scheme of the Prolect is major ramfed farmlands
. cxtcndmg 1n boih banks of the Swat river.  Adjusted new command areca is

Summarlzcd as follows -

Arca of New Irrlgallon Scheme _ _
8 L "~ Unil: ha .(acre)
- {GCA) -~ - (CCA)

LefiBankArea | 7 4,539(11,220) 4,066 (10,050)
[RigbtBankArea © - 72,314 (5,720) 2,043 (5,050)
o Tol '6853(16940) - 6109(15 100)

As shown 1n Frgure 525 lhe leﬂ bank -area of thc ncw 1rr1gatron schcmc
" cxtcnds up to the Jlnd'u Khwar and mcludcs arablc lands located in the west side
' of lhe Jindai Khwar and (he exrstrng 'I‘angr 1rr1gatron schemc area, The right
bank area slretches it oui over the Subhan Khwar embodymg a parl of the
. Warsak Canal commancl area Breakdown of lho new irrigation scheme area is

. Shown as follows

' Bréakdon_m of New Irrigation Scheme

Category ) - Ileclare . Acre B Remarks

Lef BankArea .. | - (4,066) So0s50) | R

" Rainfedaréa ~ - 2,946 0 | 7,280

. Tangi scheme . 2} - 715 CLTT0 e

. Palai scheme right 405 - 1,000 rainfed at present -

Right BankArea . | - (2043) | = (50500 | .

- Rainfedatéa 0 | CLR023 0| 2530 o
Warsakcanal © | 1,020 | 2,520 | not supptied water at present

Total =~ = | - (6109) (15,100) L L



53
53.1

. Supplemental Irrigation Water Supply Sc_heme
“1sC - |

The Lower Swat Canal (LSC) takes off from the Swat River_ at 'M-u_nda Head
works. This canal realized perennial irrigation in the area of districts of
Charsadda, NoWshcr_a, Peshawar and major portion of Mardan Disirict. The

* British government had faced many difﬁcullies in conslrueling this irrigation
. system and fi nally comp]cled its conslrucllon in 1885. '

For the orlglnal plan of LSC it n'rlgaled 54 432 ha (134, 500 acres in CCA) with

- 23.50 m’/s (830 cusecs) for the LSC Systcm and 4.98 m’/s (176 cusccs) for the

Sholgara Canal. The desngn was bascd on provndmg 5106 cusecs of a water

'_'allowance (dnscharge at the dlslrlbutary head gate for C'lCh 1, 000 acres of service

area) The croppmg 1nlensny used in the original deSIgn IS 100% (40% in
Kharif and 60% in Rabi season). By 1978 the croppmg mtensﬂy had however, .

, _subslannally exceeded the design mlensny, averaging about 175% (145% afler
' adjuslmcnt of doublc-coum of crop mtensny for sugarcane) ' '

!n order o regaln and 1mprove the lmproper conddxons of lhe service areas

_' ‘cﬁected by the conslra:nls of madcquate 1rr1gallon supplles the menace of
- water]oggmg and sahnlty, frequcnt flooding from the nalural drains, and lack of

. quahty mpuls and modern agrlcullural tcchmques Mardan SCARP Pro_lecl was

- launched in February 1981, and complcted in March 1993 Fhe peak penod L

B _headgate capacﬂy at full developmcnt was found to be 54 90 m“/s «, 940 cusecs)
3 bascd on a new crop consumplwe usc of 11.3 cusecs of a water ‘allowance ata '
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: croppmg 1ntcns1ly of 180% (150% after adjustment of doubIe counl of crop |
_‘ mlensny for sugarcanc) Canal systcm of LSC was remodeled wnhm lhe '
* Mardan SCARP PrOJcct 50 as {0 meet these reqmremems '

usc

- _The Uppcr Swal Cana] (USC) takes ofl from lhe Swal Rlver at lhe Amandara" ' _
" Headworks.  This canal reahzed pcrcnmal nganon in the arca of dlslricts of .

Swabl Mardan and Charsadda s cons{rucuon was s{arled m 1907 and was '

_ fi na]ly pul into operallon in 1918 Though Benton lunnel as an essenllal feeder
facility was demgncd havmg full supp]y des;gn dlscharge of 62. 77 m’/s (2 218 '
* cusecs), il never discharged more than 50 94 rn’/s (1 800 cusccs) due to lhe' "
' ._madcquate desn,n o PRSP L R

 Forthe ongmal plan of USC havmg lhe consiram{ of Benlon tunnei whlch draws L |

: maxlmum dlscharge of 50. 94 m’/s (1 800 cusecs), it. lmgated 113 20 ha'
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(281,000 acres in CCA) with 48.39 m’/s (1,710 cusecs) for the Machini Branch
and 11._18 m’/s (395 cusccs) for Abezai Branch. The design was based on
providing 5 cusecs of a water allowance (discharge at the distributary hcadgate
for cach 1,000 acres 'o_f service ar.ca). The cropping inichsity used in the
original design is 100% (40% in Khari_f and 60% in Rabi secason). By 1997, the
cropping intenSily had, howévcr, substantially exceeded the dcsign intensity,
averaging about 119%. .

In order to belter the i 1mpropcr conditions of the service arcas cftcclcd by the
constraints same as LSC construction of Swabi SCARP Project was started in

- July 1993, and was implcm'cnted subsoqucnlly The peak 'poriod headgate
“capacity at full dcvelopmcm was found to be 87.73 m¥s (3,100 cusecs), based

on a fCW Crop consumphve use of 9 cusecs of a water allowance ala croppmg

- intensily of 175% (145% after adjuslment of double-count of crop mtensny for
sugarcane). Canal system of USC was remodeled within the Swabi SCARP -

Project 1ncIud1ng rcmodclmg work of the Benton tunncl so as to mcet this

_requ1rcment

Besides this 1mplemcntahon of the Swab1 SCARP Pro;cct Pehur ngh Levcl -

Canal Prolcct (PHLC) was promoted so as to enable conjuncnve operaﬂon of S

USC-PHLC system to resolve walcr-shortage prob]cm Ihrough opllmlzmg water

~use in consxderatlon of the Swat River surfacc water supplicu i By -
" 1mplementmg the Swab1 SCARP Project and the PHLC, USC will be complcled .
' wnhout any water-shortagc for proposed agucullure wnh 175% cropning
intensity (145% aﬁcr adjustment of double counl of crop 1ntcnsny for -
sugarcane) o B o '

: Waler Supp]y for LSC =

| _ USC wnll bc a complete 1rr1gatlon sys{em with 1ts shortagc of fac;hhes capacnly '
lmprovcd by rcmodchng of the Swabl SCARP Project, and cnhanced capability -

-  '_ of water source by executlon of PHLC. On the conlrary to the USC, LSC is not

'_[always in full water supp]y c1rcumslancc cspec;ally in Rabl season, becausc_

| }—.!addmonal waler source developmcnl was not altamed whtlc remodelmg of
L facilities was done wxlhm !he Mardan SCARP Prolecl - Some deﬂc:ts of
" ) 1mgat10n waler supply in LSC were found as shown in tablc below. ' S

sz



Shortage of Irrigation Water Supply in LSC

(Unit: m*/sec (cusces))

o in PC-I of Swahi SCARP . o
~ Month Diversion Requirement| Swat River Flows Deficits
January 538 (190) - 14.72 (520) B
February - 1245 (440) 14.72(520)

-+ March 26.32 (930) - 58.02 (2,050)

. April - 48.39 (1,710) 116.03 (4,100)

May © 64.81 (2,250) 41.04 (1,450) -23.77 (-840)
June B 64.81 (2,2%0) 308.47 (10,900) -
July ) 36.79 (1,300) 226.40 (8,000)

~ August 47.54 (1,680) 182.82 (6,460) -

" September C - 51.51(1,820) 99.90 (3,530) :
October 42.17 (1,490) 35.09 (1,240) -7.08 (-250)
November 32.00 (1,130) 24.62 (870) -7.36 (-260)
December - 16.13 (570) 24.90 (880) '

Souree: PC-I Profornla, Swabi SCARP (Revised), April 1997, Table-7 .

- :Deﬁcns in this lable should be supplemenlcd from '1 new water source.
_ Proposcd Munda Project could be an opllon to supply waler to meet thc water

L _' demand.
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L 'canals waler use durmg Khanf it 1s dlffrcult to feed water at a]l durrng Rabr duc o

ome'f Waler Supply '

,kPresenl Waler Use _

Civil canals localcd along lhc Khlalr and Abazal Rlvers Swat River downslream '

from the Munda Headworks have functloned as other water supply syslems'
conccrnmg thc Stucly Arca.  The civil canal is an carth canal that dircctly

| mlroducc water from the Swat Rwer havmg flow capacity not exceedlng 0.85

m¥s (30 cusecs) without permanem intake structure. These civil canals were

'construclcd in the 18005, and then malntarncd and operated by farmcrs
"thcmse]ves Due o mcandcrmg of !he Swat Rrvcr ﬂowmg down on alluvral fan,
Ca number of civil canals were abandoned. For lhese reasons it is drfficu]l to
' - 1dent1fy exact number of civil canals slcadlly funchomng AL presenl fourleen -
. _'le canals have been workmg having total drscharge of aboul 5.70 m3/s (200 _'
' cusecs) _ While no problem in water quanmy is reported for the presenl civil

“fono rzver flow in the SWat Rrw:r RN

' A waler shorlage in a sugar mlll in Mardan was reporled durlng Rabr Thc .

'sugar mill is not taking waler from 1{s own water supply system bul bcmg

-' supplred water from the LSC system If water shortage problem in LSC is
. solved lhc shortage in the sugar mlli is selllcd corrcspondmgly

- 5__'14 _.

@
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:5.5

Other Water Use in Future

[rrigation canals arc devised so as to utilize canal water for domesltic water usc
such as washing, drawing water by means of equipped steps at certain distances.
Domestic water supply is satistied by not only private wells and publle water
schemes conducied by Public Health Department but also from the water supply
through 1rr|galton canals High potential for i mcrease of domestlc watcr use to
be allotted by the Swat Rlver water is not recogmzcd at the moment.

.Possﬁnhty for F urtlter Water Needs

© Another water need for the Prolect is to supply water to civil canals durmg Rabi.

River dlscharge downslream of Munda Headworks in Rabi i is to be increased.

“In the Pre-Feasrbr]rty Study report, it was proposed to improve civil canal water

feeding at 8.49 m’/s (300 cusecs) by addmg 2.85m’/s (100 cusees) fo the present

" water reqmrements for civil eanals ie, 5. 70 m’/s (200 cusecs) Considering

quanmy of water to meet requlrements and exira release as slandmg waler in
river for eonvemenl water taking, 1t was considered reasomble

Instltu(mnal Reforms ol‘ Imgatlon Sector

- In terms of 1mplementat10n of the Natlonal Dramage Programme (NDP) assmted

from the _World Bank and other forcign donors institutional reforms in the,
irrigation’ scctor has been progressed An autonomous body of the NWFP

B Govemment for 1rr1gat10n management the North West Frontler Provmce

Irrrgatton Dratnage Authonty (NWFPIDA), was establ}shed with the North-West

g Fronticr Provmce Irrlgatton Drainage Act 1997 promulgated on July 17, 1997, in
whtch it is further expedrent to transform the Provrneral Irrlgallon Department

o mto an autonomous authomy

-'The basrc framework of board of the NWFPIDA was sel up as shown in Prgure n '

58, 1, but structure of the orgamzatlon and process of implementation will be

formulated as recornmended by the Instrtuttonal Reform Consultants for whreh :

procedure of appomtment of consultants was lmtlated smce June 1999.
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. NWFP Govemment and/or Others

Chairmanof] =~ o i _ 2%
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_. Figure 551 ' Basw i‘romework of the North-West anuef Pr.ov.ince irrigatlon B e %

Drainage Authorily (VWFPIDA)

. On May 11, 1999 thc NWFPIDA held its ﬁrs{ mcetmg and dlsposed of Ihc R
pending agenda as fo]lows ‘
-~ The cstabhshment of lhe NWFPIDA fund as wcll as opcnmg of lhc
' NWFPIDA account was approved o
- The » NWFPIDA constllulcd a Rcdundancy Commlltee o rewew the slructurc" ..
“of the exlsimg Provmcnal Irnganon Deparlmcnt and 1dcnhfy the posmons
* which would not be necdcd by the NWFP]DA and propose thelr dlsposal | _
- - The NWFPIDAapproved the remlttancc of Ab]ana mlo NWFPIDAaccount o
- Thc NWFPIDA agreed to look after ihe Cm]/Prlvatc Channcls howcver thc_'
-~ funds would be arrangcd by thc Provmcml Government wnthout any ]lablhly '
_.'VtolthWFPIDA___ e I AR T o
- The Secretary Irng'mon was dcsngnatcd as lhe Managlng Dll’éClOl‘ of the L
NWEPIDA. General Manager Finance is going to be appomtcd “With thc"‘j e
"appomlmcnt of the General Managcr Bmanco the Board of Management:
- (BOM) will be fully mslailed and would becomc functional as enwsaged R
- The NWFPIDA h'lS demgnated an cxnsllng block on lhc Warsal Road as
_“PIDA Housc o




- As far as the enhancement of Abiana to meet the O&M charges is concerned
the same is being increased by 25% every year.

- The Arca Water Board was notified on the Swat Canal Command on pilot
basis and Superintendent Engineer (SE) of North Irrigation Circle Mardan
was designated as its Chairman.

- The requirement of forming the Farmers Organimlion'wilhin one year of the
establishment of the Authority and Area Water Board could not be fulfilled
immediatcly due fo circumstances bcybnd its control. '

Recent progress in the NWFPIDA was concerned  with operation  and
maintenance of the irrigation component of the Munda Dam Multipurpose
Project. '
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