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Islamabad #f 4t

Istamabad LREIREORELDFE VI BRTH B, “FRA2YEOFEPRR LVWIEX
RPEOMEE AT RTOOBLPRMCITLAETNR DR 1 94614FED10ATH o1,

Islamabad {tMurree EE D .5 % &iCH D Rawalpindi odbBIKiELTWd, FLTEFR
tLPotwar BEOGEHO—HIKisoC\vb, HEKEHMo Eit Rawalpindi fF ok
17001t 25105 b LOWEE 2,000 ft FTCHLL T, O ELSoan O XH
Korang , Gumreh Kas . Le i X TF Sangjani % &d FETLCwB, @i Bt B LT
Rawal Lake %9, zo#i}, REXZGZFRLXEOTLEER TS, T BB ARRLE

BTH3B,

OB M OB F

=443 42 33°38 ~49’

251 HEE 72°50'~73°24"

Islamabad H#3E 350 sqa-M

Islamabad W& 1621sq-M

BREHMDPHEER ,650f1 205 2,000t IT LIHLR LY BT3B,

AFiDRE o EBd Islamabad B X CE DT A DAZRM MR I

LT\B,

1) BELOWES L CAKE

i) MERFtto WERRKE

) EHikfoms . Bt BE, BHE, hBBE, SLOEK
BOoM Vil X UBE

V) EFts ko, Ritoikfy



Temperature and Rainfall:

Temperature Average Rainfall

op Mafimumoc oy Minimumoc ' Inches o
January 62.4 16.9 37.8 3.2 2.50 64
February 65.8 18.8 41.8 5.4 2.24 57
March 75.3 25.1 50.5 10.3 2,71 69
April 86.6 30.4 59.5 15.3 1.%4 49
May 97.9 36.6 69.0 20.6 1.25 32
June 103.7 39.8 76.1 24.5 1.79 45
July 97.7 36.5 77.1 25.1 8.33 212
August 93.6 34.4 75.4 24,1 9.83 249
September 93.4 34.1 69.6 20,9 3.99 101
October 88.5 31.4 57.5 14.2 .91 23
November 77.5 25.3 44,5 7.0 .49 12
Dacember 67.0 19.5 37.9 3.3 1.09 28
Annual 84.1 29.0 58.1 14,5 37.07 941

Note: From record of Meteorological Department for
Rawalpindi, 1875/1965



Unit and Conversion of Unit

U5$1.00 r Pak. Rs. 4.76
Pak. Rs. 1.00 : Us$0.21
Cusecs : Cublec feet per second
Gallons : Imperial gallons
gpd : Imperial gallomns per day
gped : Imperial gallons per capita per day
mgd : Million imperial gallons per day
°c : Centigrade
°F : Fahrenheit
ppm : Part per million by weight
pH : Potential of Hydrogen
Rft : Running feet
" : Diameter of pipe (inch)
EL : Hight above mean sea level
FEC ! Foreign exchange component
CDA H Capital Development Authority
CIP : Cast ircn pipe
DCIP : Ductile cast iron pipe
PRCCP : Pre-stressed reinforced cement concrete pipe
RCP : Reinforced cement concrete pipe
PVC : Polyvinyle chloride pipe
sq : Square
ft : Feet
hr : Hour
sec : Second
HP : Horsepower
1b : Pound
Miles
Meter
mg H Million gallons
kw : Kilowatt

KvA : Kilovolt-Ampere
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1.1 & #

Islamabad ¥& 1 9 6 D4EIC PakistanDHPMHICRE I CLLK, Capital Develop-
ment Authority (CDA)DFER Lo THRENED LN TE I,

KEHRIC2WTIE, Islamabad OB THELBH LL¥ ) vroFRka v+ dvy,
Doxiadis Associates 2®# LI Saidpur & Nurpur ®» Headwarks ( BRsK & Bk Al
TAkR AT o AGHIER ) 241 9 6 SEHZ SR, HREMEBELEL, ARDoMmE tbie, B
BEbFLAHmMLCE L€, THED/NAIK Headworks 2B LT, Qi+ KEEK
MULTELH, REANTRRCSI Lo TEENEARTRIRBIS 5,

MAEKR2 4mgd (116000 m¥d) ®Simly BKBEEF A 0BBIT 19 6 55z
RLUTV5 2, KEOSimly DamdwEZLHLERTOIL DT 1< OE KGR+
AeFRT s LB TEI,

AFXA2VEHEME 127041 BRAXBEFCHL, H# Islamabad @ FKEK DT,
FadREREHEOREY EFf LI, thitzca T, BXBF (OTCARIE)XT 1970
H2AXD 708 LY LNBEEMREETH 8L, 575 Islamabad K HBIER % R
L, & e{Tho,

1.2 WEE®

SEOREETET, Islamabad @ LAMORAROERAEANC, BAAD, KOoBHE
CEE, BROKEER ., ERAGEA — s h Y oBMeRAEL T5, chitd 50T, Bay
AWEFRAHORIT % L CHRRT 3, ULstconBNRD S,

LikthoT, ZOoORGBNHEOKRL F Lo BRKEMGLE, BLITEHEGELI VLT
Vhy, bHHARRIMBHECS - L EEL, BERHELOWTLIERLTVS, LML
2o, AEMNDYCHILERRFERALRDP oz &b D, FHERAR DVTOER LN
RS oRECRIhB L Lk ot,

1.3 RESLUCHR

131 R
HMREAEL 1970428128564 8220 Co 7 0 M Fabhi, OTCALE
HEhics ZoRAHAEME > XL 5,
B B @ b & B OE NAeEEmEHERREan
Bl H & @ M X R 2 JeEEilBeian

il A & B m & BRANSEHERKEa»Hr 27 ¢
1—2



B A : @& B B BERARARKEI VL EVL
» DB W AN BREARAHIvIrrvL
# D4R BB BERE&UHAERKE=2 v EV L
o oW F % B mRaBnRm

BASER ;oM 3 B BRAHEAKE vz v b

1352 4 IR
LHWEIT, OT CADEBEK LD, WHBEHEOBET T BAKKES v yrrv
P2, 197045850 10AECERCHR 1,

14 & #
AHBEDOIDR CDAS IO EMFHE L VR B Lo B2 TeHF 5,

10.

Aero—topographical map on the scale of 1:50,000 with contour
intervals 50 feet published under the authority of A. R. Qureshi,
Surveyor General of Pakistan, with the title of "Master Plan of
Islamabad Metropolitan Area" in 1963,

Mass curve of stream flow at Simly Dam Project by Directorate of
Designs, Water and power Development Authority.

Report on Hydrology & Surface-water Resources of Federal Capital
Area, May 9, 1960 by Tarbela Dam Project, Water and Power Develop-
ment Authority.

Geohydrology of the Federal Capital Area (Islamabad) West Pakistan,
Bulletin No. 13 in 1966 by Water and Soils Investigation Division,
Water and Power Development Authority.

Ground Water Investigation Report, Part-l ILslamabad, August 30th,
1966 by c/o DW & Chief Engineer, Karachi.

Alternate Studies for Water Supply to Islamabad, Aupgust, 1962,
by Associated Consulting Engineers (ACE) LTD. Karachi.

Islamabad Bulk Water Supply Feasibility Report, November, 1968,
by Tecsult International Limited, consulting Engineers, Canada.

Simly Dam Project, Design Memorandum No. 4, October, 1969, by
Directorate General (Design), Water and Power Development
Authority.

Water Subply to Islamabad by Mr. C. J. Price, Natiohal Capital

Development Commission, Canberra, 1968.

Summary on Water Supply_to Islamabad by Deputy Director (Water
Division), Capital Development Authority.



11.

12.

13.

14,

Population Projection of Islamabad - A Preliminary study, 22nd
October, 1969, by P. P. & H. Section, Planning Commission.

Report on Population Projection and Water Need for Islamabad,

November 1lst, 1969, by Director Planning,Capital Development
Authority.

Results of Water Quality Prepared by National Health Laboratory,
Islamabad.

Pakistan Year Book 1969.
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21 3B R

211 B =
BWHBEOLRECDSWT 19 614D Islamabad RBMBEO LD L2 LR OD ALR
BAELTHAWCHFROKEREREL LY EHENLTEL, LOLARSL, BEKZOWY
MEBMLL T, TRCBCOET+HFIRBBBBCE et ot, 1969 EnBAL0R
BARKRS Smgd ChHhoo L, HEEINABAERHARIE 1125 mgd Thots, &
DT LPH, 1EOMIEr ) RUBHKTRRBES cfcl ERBBRTE S, T ol
BAREGORR ELTCHY S &5 eFHEAMbd o CEME DL B KA RRBIC K-
TWEHT ERPE- T3,

a) HEWREL->T, BAE, BAES CHBELAERED» 6 IR OBAPRADI bEbR
TWAB T ERbd o,

b) MAEROFMC L, RABRIBLEFEINT WaAERKRCHERRERSA L SN
Twinis,
c)h(oboﬂmﬁéﬁahaﬁ,ﬁzmmﬁx—fﬁmﬁmﬂﬁbtv&w,a&%wﬁ
O BHRAKRIC 25 ol KHEBEHEAREL TR T i YOHEHIrLREZOKOER®
Th{bniBbhs,

LT, PROBRMBROLDEOFDOL I BEXEBIC &5 2ENRD 5,

1) RABLEXNE, &<KSimly BAKEH B L OREAZIC DT,

2) BAPREREHRETLILDECREYSHCEROEE,

3) A -z BB X B A FH E O RMIC X o CoROLR VR HIET B,

BLbL, ALV TO—FERBELAVC &3, WAL TEREEDS oiiiedr s
WICETHY, BRVWHBR L5 TS Sinly DamDSERICLEHT 52 TH 5, Simly
Dam ©5EEk ik Islamabad DARRE BRT B —2DHETH S,

2.%2 M Head Works

D EIBRRD head worksPEDP MBS o THEL TV HDC, £oRENIES L OH
B Lo CRETHD, FLARB0 TAREBET 5 %A 5% 0 W0k AHKE & L
THBEL THA TR,

TCOX SRR BEFCMAT, BoOBODhead works B EDHEMERAREER T\
DEVOPRRBRREIN B, B D head works PARFOFRKRELEICL THEERT
20THB, BHEAKENPRAMICET 2 B4 () C3AFOARETEKRED 3 058

Ewifﬁy?afébﬁoWi%f*ﬂﬁ%btﬁhﬁ,MMimnh@ﬁ&ﬁﬁﬁﬂ%ﬁ
2—-2



BB Xhind il by, Bl head works D5 ¥ COREKROFERIEE LD D
Tin\y,
‘%%Odewmks@ﬁ*iﬁﬁﬂd%x%1155mﬁfﬁbﬁ1969¢®ﬁiﬂm
I Smgd LK TE 21,

HGolf Course H/WH L UG—10 H/WiXFE A &b 2mgd T 20 RBCREB/R D TH
o B OATEN 2mgd® Golf Course H/WH X G—10 H/W A DBER D RAKAY
TP BIE 1969 FEDBAPCEREFR L Omegd B LT 1 2megd DRBREH KL T B, G
~-10H/W OBABIESaidpur H/W ~FEREAY 7HERL Tk D, BKEEPHLATE
L FlL\vhead works BRERLTLHRARPHT C L disv, HGolf CourseH/
WH oI ERMBRET LT winwdd, BAMCEKE L, L L, TOKRTHIHFRO
BEHARRELEHAEEIN TV,

AFHH 2 4mgd DS imly HAKEH 19 65 FRLTR L, HKEM» S Is lamabadDT
HETORKE(S36"NMEN1 6 7TELHFRIN T, COHRKBOKRERDTFED
Soan a2 Xik» 5 Simly DamoBEHEL 197004 ARRTLTCWwS, LL, £0
EHRH ERHERTERS LCALERIELERDTH D,

o, HBEBELELT, Soan WMIKHEIUKA Y 7HMARE I, 19 694E4AR
BFCIRASAIKIZSimly Bkl CRBINFZEASS5mad » THT 20mgd DHFET
Islamabad 2K IR TWH, s, Simly FKBREH LR T, HKEORE
MBHAR (24mgd) D 22%, TibbS55mgd 2 RBL TS &% HEkT 5,

213 FKEE EMAER
Wi Simly EAXAEBR*X 197 0FE03A 170253 824 HC oo T Islama-
bad % Simly B AK B CHMBHE TR ok, B L - THKIBH S Islamabad ~&
KENRNTWA D50 HAETARKBRECLTL25med VI MFRKERERL I,
Simly 2AKECHbh T4 7RRAMEOP RCOB(vwWhbWBry 7 54 7) T
W TRIot, MEMCETARLIDOTHD, LELAEYS, HE{ 0EFr oo F¥0HH
CTRAPALRAT ERURTHD, BFREBEC Lo CWHPREMHCED, WHAERLD>
BREEF2 AR EvokRBELAREIR TRV, ILEARROBRELIAFEL TH D,
HAK B Gumreh.kas & BT 5 A 0MKER 450 ft (135m) Dl ERREL, &
kMK ES 150 psi (350 7t)BTEFERML 6" 0 Zillo THAK S B LM A DK
E#pr#dohtund, 1970434 22H0RPeHiRr Lo KREDRBE 2¥CRT,
Ba(RE): 6. 8- 10 12. 14 16 18 20 24
KE{(pis) : 150 150 150 150 140 145 150 150 150
ORGP LHBTT S EHKIR AL BhfThbh T3,

MASHCHLTHEZ, 0BEAABZ RS 0, Hiohead works 28 HEL TW5
2—3



THTHo, KRR 0w, BAREHMELHUBRKARLC LoTwB, 5% head
works T HOEASCHUBR AN FRENSLBR I -Twd, i
RUHAENTCEZ OMRBAE HEL, THfHAOS 05U EREBL TS ZEERAL
foo BEAXDRBAEY FAREL, ZOoRICAMBOEATEAER T Wz, RBKEE
BDHCRATHTH o,

214 BERAKEBA -2

A FROKHEA -2 B2 BKEBE10788 2R ©5H 10,248 »ff IKHY 2 bh T
Wi, AEMNEECHB LA 6 PFRC2VCTRELT, 0 55% 50 % HHEE 2
ARETHH LERRALL,

KRB - s D ERRRLEABRBE~NOEEERCLIHNNOME LEIBORR T, ZoB
AATEAEBHERFr O e binw,

EHBEE, RBKED) , =27 -2 T VR EERM LA — 2 EBRTRN IR CEC
e KEOHERHEHOLDICRERLR A — 2 2R TACLARTRTHD, i s
—ZERLLY, Bio¥otcr -2 THTREEREL L R hdis by,

2.2 RIXNE

221 {RAOKICEKRE )
DEOREKAOZ OO THIE Islamabad KEICE T3 WEL L CHROBRTHS, ©
NEHERKLCSEBOMRE, BT,
1) Isiamabad OFFRADW, 197 0EQERMBEY10.9% , 200 0 4 XX HFCHE
PLToT 41 % 5B ELT, DFCRT LS KT 5, '
EEE 1970 1975 1980 1985 1990 1995 2000 4
AB 75000 150,000 225000 400000 510,000 638000 768000A
2) FHBKRRENCHET S E2¥D LD Lind,
£ B 1970 1975 1980 1985 1990 1995 2000

Mkt 50 533 56.8 6 0.5 44.4 68.6 7 3.1
(gpcb)

Wk 50 44 37 33 24 19 14
(%)

ki

G

1o 8K 100 95 90 20 B85 85 85
ﬁ -

(gpch)
(FEHoRKBEOHSIENKBEOLRBY S L THEL 2 )

3) BFEBKRRE100% B2 20 ABABKRE 150 % ¢, BIRARKED
300% o¥iiEAVs, LELFERAoRMCoR €, RMEABKEL 300 %25
2—4



250% KTFHHLEHBx D,

4) EJoRRitE > FITRT,

£ 5 ® 1970 1975 1980 1985 1990 1995 2000
# x A @ 75000A 150000.225000 400000 512000 638000 768000

T K
%gpcd 100 95 90 90 85 85 85
( mgd) 7.5 1425 20.25 36.00 4352 5425 65.25
=B N
ﬁ%gpmi 150 143 135 135 128 128 128
( mgd) 11.25 2145 3038 5400 46554 8169 98246
2.2.2 H

KEBERMTICoN, THE X OEORDIKKERZRD PHEO head works BRESR,
P b APEBEINTEL, 2L TSR, LRHOKF LB HEHmMBARIN TV,

19 7040 Islamabad O AL 750004, ZoEoHFZEAMRKREL11.25 mgd
LEE SR B, ERELbOTHEVR, BEOEFHC LB L, 2 head works 2 HOKKREIL
BAMCEATHAKRETCOmgd T TERDd o,

AAKE»OBKBIELEERKRKAD 50 % KA D TH S,

&5 Istamabad KRE 0K FRRRIE E LTk, EMHoKkROEE % REL TR K
Ch24mgd OXRPBHACES Simly DamE TR T AT LB LETHD, LoD,
FAamh cg htt P RIBASLETAER bV, LL, FA0RREEFLELIFD
SEAPKRETCHH T EREELRTRIEL LI,

ﬁAﬁiﬁTb&ﬂﬁ??b1975$ifu;m$ﬂﬂ&®ﬁ$®ﬁ&ﬁ&v&,mﬁm
EUTHSE S BB 0 ED TRIETS 5. '

SR ORI, Simly Damici#ifd %95, —f, AEOKFRIRBIEROKEHER
XEHTHC L L o T ) KBEKEMEN 5,

7, Simly BAEOTRCOBAEBFETHC &, SimlyBKE »HoBRRIKC LT
mgd 7 R EORKLHIET 2 ok KERRAW, BAMKC EEKREDSSimly FKED
BAR EBIED ELVHGolf Couse H/W 0BBERI D LR ZPCECIDEBEDR D,

SXDOEMELTIE, ThhEESIvHRoAEY FAXRY B, FofKAEReRER
RHOBEEDPERIRELT, BAEIrCORKEHET AL ETHD, TOHKIC L > TR
KD HORAKL 1 0~15%CECHIETHE EXTE X I, TH Korang H/WIC BT
% head works X b RORATRALLLZ &TD,
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251 BRBOTeS5a4

EBOBECESICC, D2XQLIKBBOTP 75 a %l Lis
1) TR (1970)

19734 CSimly DamBHI PWIPELLCHBETHE T, KFPRCHT BHAN LY
Wik L LaSs, REBRREHTAE, BARETRBCMMT S L TE 5, 8
—C, BRELIVEAErOOTCoM L EXEEB LGSR bRV, B, &F
CA—2%BO20, KEHER A - 20RAC Lo THIRT S X 3 L L e hidic bicw,
BED» — AEHELIHIFRCHML, i 4 FHO A — 5 RBRELRET 535 EEXEL
?.:I‘rj'h&i'f.;:f‘gf.;:\no

FERW, Simly DamBROWNEM L LT, LEHORAO ¥ av Tt 22 T RMICE
BRL, K& sl o—RARlF KR ELCEAT 205 L W, chiciy, EfKEY 3o
ARKEBHGY -+ 2R G2 LB D5, 4%k, BEOCRAROMEL SPOHKRTES
L3 PR OMARLRT I Lo TLrHET > LTRSS,

2) BIMWIN(1971~1980)

19708, A0 75000 ARLT, HREADBEKILEZ7 mgd &R IR, Lin
S, BEED head works 250 SHERITBARBC A5 med B E v, KBAFELE
LT 5L 5 7ekdlx, ToRECRLRERTH D, COL ) CHl L EL BT 5
ME—DFHE Simly Dam® CE AL TRMCER L, EHMTHL 24mgd kBB DL S
RKTsz &Thb,

TOIRHIEIELRAEND, L THRIZQHCUSS 25000000, 35H USS
15000000 (5400H M) 445, USS 10000000 "A{CHS, (b L—F0
BEREIrENCTHETEIAE, RESRITHTHHIH, ) Simly 2K B0 2% BoE,
1976 F¥C HRL AT hihdinv, 2oLMRIK/US 3500000 Th B,

ALKERA QM MICHE - CHEICISL THE L it e 57w, 20 I 4l LR
RAATHUSS2700000 Lich,

3) He2HTH(1981~2000)

HoKBES 4 5mgd O Khampur Huk EMRHIE, 1982 X CRERLATRIERS K

Vo FEAKELDAORMIC X o CHAE L2 OMBLAETRIER bigy,
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4) WRROBRE

RUEIiZ Table 5.2 - 1 KRLA, HB1YPTIREREND 5, HI$3E Table 5.2
—2WiRLH, EARAETable 5.2 -3 WKWiRL&, B2/ THEERB % Table 5. 2
— 4R L7,

2.3.2 FHSEE

KEUHRERBET2RFOAMIC oOWTiL, BEEXEAK LS HEL LT RIER %
L'

PMEORBARMEL TR, BREXHELC, BABLE, BEOBEH, KH2 ~ 20 4%
PRUEMICET 2 28R ERIN S,

HHRRORBHF L LT, THoMh oM EEELEY 325 2 LbiK, Kiisi— 20
wad . AE L BROTHEIRRICRBEIN 5EBAREIL SR T higie & i,

K4 — 20 LB REVRBIEPRE L AERBEORBTH D00, &FCKEA - %R
HL, —EORHICARL TEIMOKE A ~ 22 E@T 5L SHELRF L A0 higi o s,
¥, MROKEA -2 ERT oD, SELEHY M XS TE Y B0 e sk o
Ty,

SHLRAEDKEREMAMCOVCCORMELE 55T roPEC> T, BAKGCE
BrzsRohil, BRBFLLTCREMEERAT>HERL 5,

2.3.3 YreHu

HEOHRIARKSLIUARLICEHOREE ET S, LA EES 0 NEH L on
LHML BT EBBETH B,

ZEHNKS IOCZHM» OMEY 53 58 EHE, HEOTHIBECE - CHRC RS i
{TREBTE,

IBRD AR HHR) L@k ECRETHADB( 7o 7TUIRBH) &
UIDACAHTE2MR) TALBHERD LD LT2H4, THEEOLLSEN~—20S
Ritsich 5,

2EHMBIEOI DT, BABFIC OMEIRCHL THGMELERL, NEODBoHS
CHALT T RPOFELELORT D, CORXEOBLODP (RGBHER TR, RBECD-
TOEENBRELPEMN o lc b, ARBFRC ACBELE b o3, NREROLHEC
HEs X OBBOMBE OB BB T 552055,



%3

31 AKEHEHR

311 B "

312 ARESLIUGHKERS

313 K H

BE &% 7K & Hi

314 @HAHXBsILUHead Works

315 HwKE
316 MAKER
3.2 KoEELHH

.21 % B
3.22 KofERIKRR
53 KEHE

331 HE&ELrBEERE

3.32 {fEHEELEORE

34 BEFRAKHEx-—-25

35 MM, MERIUHBR

ﬂg



B3E BE&AKEME®R

3.1 KM

11 &/ R

Islamabad OKBERICIL, BE S »PTo head works ( Bk L BARERYH LD o
B, UTEL) LSimly HABRLOCHrHOBHFRD D, TNOOXEBER oML
BrAdEUTo LB ThHs,

1 Saidpur H/W{Head Works) 1943
2. Nurpur H/ W 19463
3. Korang H/w 1966
4. Golf Cource H/W 1964
5. Shahdra H/W 1967
6 G-—10 H/W — (zH)
7 Simly PFiltration Plant 19265~1967
8. Tube Wells 1262~1963

Saidpur ¥ X U'Nurpur Head Works i, 19 6045 Islamabad HEFTeHE
EHVES>TEREBELMML 19 63FLRRBAREEDILDTHS, TD220 head
works ¥, Islamabad OB WX E®R L EBHE%EY L4 Doxiades Associates
& o TR, &M Sh, L4mgd (BEKLID02Yd) oifkE BRETHLDTHOR,

v&odF, 196744 ECKorang,Shahdra,Golf Course ®#% head works 2%
HODCCTHERSINAY, ThHiX0ODA(Capital Development Authority ) ®Fike
Yo CEE, BHEINIELDTH S,

G-10 H/WRIETHHRROMBRL L b o THBRRAR L Y CET»BREAXORES:
iz, ThOoXRECRRTIEHNCRAAY 7HR LUK SN BH S, BFL
oo T e DKE»HDORKESaidpur H/W Tk 3h, ¢ cCSaidpur B & bt —
BRBEEh T2, G— 10 H/Witis, RERKSEHIZRIATWAECY, OCDARET
Golf Course H/WERMRoHKGx & bhcd s,

Simly BK#E 19 6 SERX BMoOF R THRR SR, RBCBKLHBLLDE, &
KEBBRBILLA 19267 8EThots,

BHEFQYGENCRAKERET <L, 1962~1963 4 oflicBB Ihicdbodi s
A¥Ths, CDAR, zofl, BRAECEBHNLARTRXEL L EfT 5 HN T, Golf
Course H/ WX {LRFCtH D, EHKNational Park Wi #HFHXZEY Rawal #l @
BEMTARKERALLY & T5itEETTHTNE,

3—-2



3.1 2 KEs L OKKEB R

a) K &

Islamabad OKMAERE Xx KX Table 3.1 —1RRET LB TH B, ThiEKE
Mic s eFIloRBARIE2MEDB 0% 5D, mFR(HAELE) XBRY 209 BETS
%5, BEFX CRHB IR L2KRIAREN» 52 BE1654mgd (75000m4d) DR
KT T DD, EEoFKRRLTable 3.1 -2icRT L3 0 ChD, BKEE(EW
i 67 mgd BE SFEAKRETHD, ThbbARBIONKECETLTCRY, AlloR
ANELDTCREETHBHC L¥bdrd, CORARK s RO LD TH B,

@ EMFEARIZHZ7 inch(920m) BETH,

® Soan WEEWTHOFAIORKRIEEDD THE v, ®it, &7 oERFHH»
MTCh B,

@ THRAOKXBRIARECRV, JBAOMEEAIGE . HE , ABSr ORI KRK
B IR B R AL, Fh b2 Islamabad OBBLEY BR L Tv5 0 TRA &MLR
HLLBLL, LobBEAENEEALEELTORV, Lo THHEBHAAZHMTA
DERBZL L, BERAIG P,

@ MERERECTHY, ERBOSHEI LA THTRE BEET 5HHE . ¥ 2 EFES
HEDRIL TV, HBWIREL, OBk X ) Kl FRRKENE L L2 i
A3 Citvy,

Islamabad ODBRHROBEEFR, y¥—YY 7OREH300 It HFHAKMI70~80 ft T
Hh, #v ZEEFORMEETHHEL VLD, | HOBERBRMZEVE - 4~5 BHEKE
Thh,

UEmz &, KOHOHREGRMRABRSFIOMBHADC L B/, FRRHE
DR EWg)ll, # &%, Soan , Khanpur 7 ¥ OFCHRENLAHA S 4550k, KE
FoOAPLAREYMECE BN 20 BRPRLBHEIRHREBHRTE %,
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Folnicd, Simly ¥4 ORARERIFLRBHTTHY, RECD ARHERLTT
W»TWwhbNational Park WOFEHF® Qolf Course H/WOHMMR L XX E o H
ENERRTH-C, REOBUENRKFAREYEHEL, 55 VRFEBCRLBTLLTL Y ES
K T HSEANTBRRECIL GV,

b) #AKERE

head works, #uKi# , BXERRS X ORKERFO LAHBERO LR BFS LUk L%
HIL2WTFig 33—1, Fig 33-2ICR L,

Islamabad KT 5 RKE RO B EX Table 3.3 - 203 h 5 ¢ HTHY, Simly
#KHE L 06 2D head works » 6 BETCRMAELEMINTWD Sector F— 46,
F-7,G6-6,G-7FCKRAERTD, G—10 H/WIRHKBRIZR STtk
HIRKE Saidpur H/W @KL, MBLEHBRHAKER T35,

RECRLDKE» DB/KERTCCHB/RKERET -7 , G-7X 9 LW D Sector it & ¥
FoTwHLHERSLCCDARL s THEZIRCWSRAXT stk F-7 , F- 6,
G-5oSector IWRBLTHE IR THY, BEHKEErATOEA~EBE L L&, BBK
MEENHPRIFOBKER &L oM E . MEBESHECE 5,

RICOCDATIXSimly # K% X UOKorang H/W , Nurpur H/WH L& KZhTL %
koML Kith% Sector F-5 0 BFERKEAT 5HEL TTHT 52 Simly ¥ 4 5
BL, BKEIS 24mgd OBXPTRHIC A A &2 Simly Z&E B Z2HED 5 5B/ KEKE
RED Islamabad DAASHER X OB HTHE L 5FE0 AORS Y oHEL €, 2k
DD Sector ¥TCAENDEEF 2R B, CHLOBAPSRAETEINCVSRKBOR
R, MESICBEFCOCTHARESSLEL 22 Lhlky,

Sector -9 WL RESNTWIEHFBITVEFNRCHLLGAELACTHAKEINT
B9, fltd head works P HORKE L REKOHBETobh Ty, View Point
WEE L 7= Shakarperian Hil LK T SRk SEAKARES 1—- 9 ot KK AL X
NTWHAPRERETLFAIN TG,



FIG 3.1 -1 PLAN OF EXISTING WATER WORKS FACILITIES IN ISLAMABAD
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3213 K H
a) FKKE -
Table 31—3 KR LAEKFOKERBREAILSimlyAkBROERE S LB AFAR 5V
BoNHL (National Health Laboratories, Islamabad JiCisiJ 3 RAMWE, 6%
NHEORBALIOTHMHBLERLLLDTH B,
RAOKHECOWTERT 2T &3, pHl, ARBEY, BESICGTAH VENRCT
nd—BROFCHEBEL THCEHERLTUD L Lthbd, - W pHIT 8.4~75 O %Y
L, Korang H/Wo 25 BTl 0P B wihd 8.0 Foiv, ERRAYILE
#279ppm, FHYTC250ppmTHB, 7445 VEIRHE 292 ppm, F1 200~300
ppm T ZHRLOKBOKEIZLDTTAH VURE G, IHHEELERBED & it io b
CICHRBEY ST, BRARIVIFEKOBHECERAT 20T, BLABEOSER
KHhRT b0 LIRS,
ChHoKEARCWT A VR FRTHREAR L 20 TR HAORBCBET 5. T
bbUMABRELECE, AREERAAFL, ChoofiEr» ol T s ARES
HERS LUHEACTA 2V RFOMBE R CER0 X 5 HKTABRERTC L0
Tthdi,
L#L Simly B#KBOBER HofAIKEBRLTTA D VHOSERRE DD TV, A%
pHEAD 8.3 2 M2 2BAID-7A» VEERHT A LMD 5, = L2EGolf Cour-
se H/W opHB83, 7A%VE183ppm It HAVWEBEEFET ¢ X HRBCEYTH S,
CHd L bHF Simly © KERRERE pHBIRAL7AHVET1 865 ppm THY, *
ODRBERCREAAF LR D, I oMo RL B >V TRAN AN FTIERLELD
~EHE , BRBRENSORBRESHR S CoRVwOTE DRIMAEH T 52 LT
Ehwd, Soani LRAOBEUL L Korang MK EHBLTE LS L, Simly D7 A h
VERERBRD o EEVCHERRLTIVS DAV EBbR S,
PECTRLOKFOFTRRAC OCCARERCEIN - ERCHE T2 D EAERTS
RROFELXTWET b 0RZbhin, ¥R L7y e=7H2E, HRLEEE, I UHE
RAFY , fiRA+ Y OEAFRREKROBEBCVThLIWHOOKBEBHBEL FTThHonb
TdhbH,
ENHOKFEKLBEORBIrLFRTHIELS L Tho¥DC LBV 3,
© WCAXTRIBA, DROLT 7o 72 BRTHLDHICE, SROMRMEALLEA
LicdhiEhkohwtdsrs,

® HRRBREYBEE, 742 9ESE, —RoOPLY LFCHBKCS D BV ThIW
HODKHERAK LB, ThoZBRT 2055 CBRET 2 n 0oLz
BETh v, @ET7 A2V EOKAREAECRAESOBERC 2V L ARLHT
b, LoL, ROETELE B0 b Ll
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@ chooRKoRBICETA , SB(EMDE ., Qo HH ) s L TERBREARTR)
oH Ly, Simly £4 MR THBAR, FRBMACRET H>RESFORE DD
MBELTHSE, BEESORIZENTH>HRELLZTHD I,

b) Simly HKEToHEK

WHEA DATATER DEEBFECA oD Table 31 —4CF LA Simly #KiE 02

Chol, CRIZT1969FE7TAPL 197 0F04 AEcn 1 02AM0HARSE: AT
BICERLTRLAES DTH B, L LARMSSERRHR ¥ T3 icoo+4a a3k
X b, BRAMY , @, MPNE(KBHESRER S+ARMERTERV, L

S TERLEHL—BHOAREBRDCELLED D, )

@ K& # 4Arn9ATCOEMICE, BR28C , FHTH25CTHIHRRK
WEXRDZ EDKRTHD, KBHEVHRAE, 7ry 7 BRECIEFNTHS Y, ®TA
MCHEEHRNMBC 0P T EDkdCarry over ORENTHIN S,

® WBE, B\, B, 5, Table 31 —3TLAME¥NRERTH D,

® pHilL 21~726 ofHEKHIEDETHB, LrLEKD pH EHBL TR L,
pHIEDETHEXCTH D, THC &iE, BEML LLIERIA P EHAREASRT
WHZ EERLTWED, SLLHKOFARKRE A LHEEAX Thbh cHEBCHE
KENRBID pHENMETLCWAS b0 H L b5, LirL, #HREP HEKERICE
ETHECoMCEEOBARC LY pHERBUCLAT b0 EbN 3,

@ 7AHVE 40~90 ORMETEHLZ8 pomTHhbH, RADHAT SN L) Ko
head works O] KHEK L THFLEWT EWWEHPLET %,
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® BRWER BHE1L8ppm, FHTL2ppm TH5, Simly DA HKED> HHBK
R Eci1é6m(28km) b HVBABRCHEEONELTHRIR B P &) 2ppm
PEOBRBEEFRECE X EARY YT XERL S,

c) HKEROBKEA
Table 3.1 —6 XMEKKERZIT TV 5HE Sector RO FEMKEAD & D AKKET R

%N H L(National Health Laboratory) SMREMELLd> O bHMLEHELEL O

Thod, RTRZHLOKERBREDN L, BARKRALKY KT 2T o—RANRY

BB,

® #HE, a8, v, BERFCREEELRY, EchonXBica@AERSLD, *
OBFFL2CTHFEMCFE TS LT TFL

® pHiIx84~79 0Efith), FHBIT—HROFAKLLARTELHC-HIREL B
o WHODIRAAKTXYE( Table 31 —58M) K X hif 8.5~70 »tHsch b,
Pl Bioniisd 65~ 22 0BHEAS L HRTH Y, ZhHOKRE &L TR il
LATH L0 pHHEY SR TAEEME cRIIV by,

@ HERSLICTAHIIVIET-RoOMAC bATCHVCOXPAIRNTHL, ERXkbPo S L
BAEAPOBRHINAEEREOMCI LA ERR A LRI, CRIZHALI AKX
NBOBRBCRILAL A RMBEAYERL Y OBEARB LT, TA0h VERER
THECK W STUWREOPSTHD, LI LTable 31 -6 TFShkehsoddgh
RUThLWHOOKHEERK S 5 0O CHRBEABY S HRL il bl &vw)
CERBEVTHE DI, )

@ Fk, B#K, BIVHRALCAPLORDAKALDWTRALTEL bR BT &, T
AYVEBLTEREXH S, &, vv 7y, BESR I RHInE WL B VILHR
HLCTh bbb TR THD LT AL, RERML THERD P, BFKETHS &
s &N B,
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Table 3.1 - § Water Quality Standards for Drinking Water

Substance

WHO

JAPAN

UsA

V0 for EVROFE

Coliform groups

Number of bacteria
0dour
Taste

Colour
Turbadzty

Total solids

pH range

Totsl Hardneas

KMn04 consumed
Chloride

Sulphate

Ammonis Nitrogen
Nitrite Nitrogen

Nitrate Nitrojen
Iron

Hunganese
Fluorine

Lead
Arsenic

Selenaum
Chromium

Copper
Zinc

Phenola
Cyanid

Hercury
Barium

Cadmium
ABS

Radicactivity

Organic phosphata

Pree residual chlorin

Magnesium
Caleium

Remarks

less than
MPN 10

7.0 - 8.5 unit
(6.5 - 9.2)

100 - 500 *

10
200 (400}

200 (400}

Q.5

40 (80) ==
0.3 {1.0)

d- ey 1 puct
g - ray 10400/

50 {150)

75 {200)

{ ): Max, allowable

* an CaCl.

*% ng NOO

never detected
in 50 al

less than

100 in 1 m=l.

unobjectionable
n

0
5

20
500

5.8 - 8,6 unit

00 *

10
200

never detected
at the same time

10
0.3

[}
0

0.005
never detected

never detacted

less than 0.1

* as C-CO3

no indication number

unit @ ppm

positive samples®
tess than 0%
in a month

30
unobjectionable

250

250

43 *
0.3

4,05
0.6 -~ 1.7

0.05
0.01 (0.05)

0.01
0,05 %#

grnasﬂ . lDOf,KC/l

0.05 - 0.1

* HNCI3

#*  Sexivalent Cr

[ ): Max. allowable

tess than 15
samples in 100
samples (100™1)

100 - 500

350

0,005

o - Tay lligxtc/Q
g ~ ray l(lggjtcjﬂ



Z°0 TN S0 u 20 8*0 9'0 10 o't #'0 1°c 10 QUTIOTY) TenpTsay
" u n " TN u " T8 TIN " " assueduey
- TTH TN TN TN 10°0 TIN TIN 10°0 10°0 TN TTH uely
08T LT TET 0t eTT XA L1 LT LZ1 91¢ L8T fAYA €00®0 se ATurTedTY
90T L0T 08 Z1T 86 (44" G6 7LT G8 ZT EOT 60T JUDUBILIE J
80T €11 78 TITT 69 081 1T TL gl 02T 40T GET Lre1oduag,
L ANA 0ZZ a1 €2¢ 9.1 [A¢}3 602 902 09T W9 0T1? e SE3UPIEY TEI0T
e He T 712 YT LA S'hE 8'8¢ z'6T T 61 e ve 892 a3uyding
'8 8 8 6 <L 2 0T t 8 8 6 6 apTaoTyy
L0°0 FAN, %0°0 80°0 80°0 70°0 80°0 g0°0 %0'0 %0°0 80°0 80’0 puewaq uadixg
¥Z°0 £T°0 §2°0 5270 Z2°0 £°0 z°0 €¢0 £°0 §C°0 %20 €2°0 uaBoI3 TN 2IRIIIN
- TIN 0" TN " " u " M " " " ueB0a3 TN 23TIITH
- 9E0'0 i ZE0°0 " " " " u " " " uaBoI3IN
PTOUTURQTY
- %20°'0 TN 20°0 TIN TIN TN TN TIN N TN TN ua3013TN eTUOWNLY
SeL 8ET 96T €62 06T 99g by A4 vZT 68T ote 89z 892 SPTIOS TEIOL
0'g 6'L T*8 1°8 6'L '8 '8 0'8 1°8 6'L o's 6°L sntep Hd
331581
anopp
anoto)
- IeaTy  JIBITYD aesTd aeaT) agsT)  aeaT) 1ea1) 1eaid aeaTn aesTd aB9T) asueieaddy
- - - - - - - - - - - aanzeaadway,
69-L—LT 69-6-f 69-Y-2 69-2-L 69-T-% 69-5-9 69~5-L 69-2-27  0L-ZT-6¢ 0/-T-Zg UOTIBUTWEXY JO 338(
syremey  OLaed UT £/L-0  €/L9 %/9-9 €/9-9 /9D T1/9-9 ¥/9-4 ¢€/9-4 T/9~d Teisoy oolg 23BTA so0anog adueg
wwmumkﬁw 03098 10398§ JI0]399§ J0308§ IA0308§ JI03035 103088 103085 03088 *AA0D —E3a3a128g

PRqPUETST UT 103038

yoey 2oz Layiend a=3jem del g9-T*€ =7qel

3—15%



3.1 4 #oKih & Head Works

a) Simly #Ki

Simly /K 5ix Islamabad A 1 3M(20kn) oA S B, * oL EKIZAE
24mgd(116000m¥d ) CIRBFig31—3,31-4 CRLILEEY, hTA QM
Bl BLUCHEBEAP GRS TS,

BARZb LS & Simly # 4 ORF Kt & DK IR BPHECH o1, £72 Simly £ 4
ZR IR TRV OTHER Soan FIGEEL CRIT bR LBBEAY 7B TCRIEKRERALT
VB,

R CcAMIMBCIlE»r T, TORATPREPEBEJIBNBS L7 o v 7 ERibY R
BRESIT, TOHNAPLTAKEI TH5H, AHBERIERA LD RIBOKLT 5 CHEBTEA LE
EAL, 4D 7erFv-2RRLD7e s s0RRETRbRS,

7Ry 7 ERBOMEEINE 204, CAKE I TRIBHNTHL D, ILTAKE S 0k
A LBER, BB ohckBeiliLE 5B HE Sh 5,

LB ERETIC L 5, A AHC1 225k 1 KEK 3% & C 4 KBS »
v, HBAREIAETLT7 gpmsq-ft(120m4d) HAMORAE 25 gpmssq- ft
(180mA)TH D, HBWMOKRBIIZKEELALERAL T2, HilitkHRMXeyv, 58
SN KRHBBEOTRECLSH KR SR ERFEANELY ~TBRKTCAKRISR T
20

AHABTLRE N R P MMBRERR O 2T oh Cod, EERLBOKMELEAK , A
K BHRFEoARZ TR ERERCRAIN TV 2D RERARCHRRIN oA BN LGS
np, TKLy 7 oo R PREBRE» 0B HRFR X VEEI L 3, HE
Bt EEFoRECET 2B HRKOAL DK I I0MOFRARAERBBER B AR CER
Ehtvb, BABRIMRELRT ORTBVEXASITCHEKOATATbh, Thbo
EEPRE IR TV 3,

EHBRE2F¥DELDITH B,
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FIG31-3 GENERAL: LAYOUT OF SIMLY _
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FIGg 3.1- 4 SIMLY FILTRATION PLANT
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W
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\RIVER
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Lt
TEMPORARY PUMPING STATION
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FILTER BASIN
OPERATING BUNLDING

= varost
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BB IR A 74 L - -

Ry 7EER
- KAV T MBHKSBRY 7 23 -
%= fi 1670 gpm (456 m¥h)
-2 —-WMA 125P
araK H: 13
T A 4 #h
L FK £ 6 mgd (1140 =)
7 Py 7 JEER 81400 gallons( 380m9)
A I 750,000 gallons (3,40 0m%)
HHAER B30,000 gallons(3,770m
7 ® oy 2 JE AR R R R 20 mr
i A il S BT B G 3 hr
%l il 12ith

MEARE (1B )
AHAEMmMBIC 1idbizb)

2mgd (380 m%hr )
824 sq.ft (76456nY

DA

oK B 17gpm7sq.ft (120 mA)

AR 25 gpm/sq.ft (1752m4)
oK i 2 b

FHER(1 b ) 400,000 gallons{ 1,800 m9
BRI MR

S T AR 1

BREARM (Fokis L O#K) 15

30 14
BEAMN 1

18 RRGIEE . RS, B

Hy B BABER, RaNEERER

Simly BrAKii 0 ERKRBoOLLE LR OE¥D LB THB,

® Soan A2 LORAKRENE 5.0 ~3.0 mgdBETH 5, Simly DamPREE Sh g,
HEBER 24 mgd DFOKDBRERCE CRAKBoLEHLRMT 5 Lickhsd, HEXE
DNBAXBRIEDOYLUTTH 3,

@ HCAIBTOMBIZALOTHEMRIEZ40~50 ppmiBIF LR SA B, LirLH
o7 ey 7 BRTE, PROTHORTFL7 ry 20BRILIN T Witk ok, T
BBt L 0742 ) OB CREAOKERRALTWS EH 2 50 5,
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® QRDAOBEHIFEAE 0K 552 T 1 MBRE CHGPEID E BT, AW
HBFOMBERMILCAR LR ) RIFCThbhic b LCHL40hRETH Y, B
D HBRRBEDHROFREREL 5BPEOETEBVE 2 OEL L Ve BiFKB OB
HRILEHACHL 209 BECH2 65 BilloRERNY —ROMA X D ELEETC
EREETHEY, REOKRHVA 27 AR DOVTHRREINHT ENEE L,
@ Simly BAFo KERRZ MHCL B XL 5 RERAES T Clr e R K
BARBTECWE v, REXY L DARRIRI T EHLETH S5,
b) Korang Head Works
Korang H/Wik Islamabad ORAH 6 M (ékn)oiicH D, Korang MICHEEL T
ROk iER Th 5, RELBEKRE 24mgd (11600m4) TH 3,
HKiXKorang AOMIBARICEE Shics v 7HICRK LR BRBROETAH~
HY7REVEKT D, RTAMBARRTAM I MARrI O TH D AR PRBORIEE
S LXDNRADITCAE I bl 2T B, ILTAMBHREE2 SmgdkRicd LTH1 hr
Tho. BRCHRBFEALPEMNSHBERBRL LUH BB L TLBRBA TS RAOR
FABEEFAL T ebhTuvb, 2l VLY S EHLBTH A 6O ABHRADE =
h, SPAFETFHTI108n4d THD, PHKIAYIHIC V2L ATEKIR, BELAD
#Simly 6 Islamabad ~BEKTHAEHBL oL T X v 7ERIN B,

FEREREOEFO LB Y THSB,

Bk HE %
ok 734, okl E y , BAKE(S15"—6)
BAKAY 7U@MBHKSBHY 7 23
= # B 75 ft
v —sHN 50 P
oK i R
thC Al 1 ik
BHRE
Hit 41 5 [ 1 hr
A0 B K £t 2.4 mgd
- B
“AR ‘ - 5 il
HAMB(1wHib) 1,800 sq-ft (165 mY)
B& - . - ik
HEmEMs 2800 sq.ft ( 250m9
LM i .« 11,800 sq-ft (1,070m%
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HAME - NAKE 24mgd D L & 8.5 g/hvBq-ft (10.8m4)
H v TH

13
= —-FZMHH BOMP
Ry TE
ELE
B BRVE A & 1 im 48 13X
HERE AR 23

AR s s bho¥0 s ch b,
1)wf&mf07=99%&uKMmimMmﬁﬁ%xmﬁ§%nmfAmﬂﬁﬁkb
RTWBE 5 Chot,

Korang FOFUKAKHET 3.1 3 HiCR <4z & 5 Kl d head works WCHELTpH , %k

U7»wuEuﬂLfﬁ(m@wAzmﬁmﬂ&EmmﬁtoﬂsVZﬁ&nf7nyy%&
KHERI B ORI b L Bbh 3,



FIG 3.1 -5 KORANG HEAD WORKS
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2) %KQDME%ﬁZMdeﬁmebﬁﬁEm1uawﬁf%%oﬁ#ﬁﬁbﬂ@ﬁ
ébﬁﬂﬁm2~5W@f&%mBKﬁmﬁo%nm%2%®EﬁEfbb,ﬂﬂﬁ&n%@
ﬁmaa%mwﬂémﬂfab,56hm$hmdwmks@ﬁﬁﬁ%ﬁ&%%mefﬁE
ROBHEEHRFTHC L8R E Ly,

%mﬁ(mﬂmﬂu&mmdﬂﬁﬁfﬁwbtha)Kmﬁﬁﬁﬁﬁﬁﬁ?b,%ﬁwkﬁ
KEPRDPT 5o 20 EERHKLBRT LALLM LD,

3) E%ﬁ@bﬁhioféﬂ@@iﬁkﬁﬁ?bﬁﬁ,itﬁﬁﬁklofﬁ%éhtb
ARERET BRDICHRES S L OBOARS LH b Tos %, Mkl £ 0k
Eﬁ&%m+ﬁf&<%%ﬁ&bhkvo@@A%imxomﬁ%ﬁmna&gfbaa

4)hudwwhﬁ%:Eﬁéhbﬁmmﬁﬁkmﬁﬁﬂ%ﬁkﬁtbk,Emﬁlﬁﬁm
KOWTOEMN R KERRR IR E_ECHS,

¢) Shahdra Head Works

Shahdra H/wni Istamabad ORI L HdbHH 1. 5M ( 2.5 kn) CHoTKorang DX
MORMKE K ETBHKERTH 5, Khead works DRERRIL 16 mgd (7200m¥d)
Th b, Korang@ DX F Change-Kas o FHCIPRAET ric & DEKERIFKiL 618" D
QAELBEL CTRAKBEE D THREIM(1Lékn) oA ICH S BRBIRBAIR 5, HKBD
MEIEHmTA.&ﬁbﬁ.ﬁ%ﬂﬁ&btﬁﬁﬁkﬁ%ﬁ#ﬁﬁkbhbo&mmfAm
EASh 2 ERLERXTBREIA L T B,

ERBREHTH LoD LV Teh B,

IRk ik
BAKE x 14
FoKBKE ¢18" MSHE HEE 1Y%M
PRy R
thT Al 1 #h
FHER 94,000gallons( 440 m?)
1h B I « (lémgditiL) 10hr
% i th é it
1 w2 b 28R 1800 sq-ft( 145 m2)
BAHRER ' 10,800 sq-ft (990 m?)
15 5B E (1LémgdieL ) 74mA4
Hrak 3
HBMAR KXY 7 MUBK S BREY 7
H fit 2 mgd
£ B B 80 ft
€ — 2 Hf 5751P
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K i

% R 1mg (4500 m )

WM (LémgdicxL) 15 hr

SR TE A (i

BRI AL EARM 1R
HHREAR ’ 2 &

HRORRS ICHEEERERI 280 LD THBH,

@ #kzramicflicayzy -t BEoZ s BRL, chiksv 2 V-t A7
V- EORLSDTHHD, HAKKRAEAS LA LBoBAR#S ke hs
PRADKELYELL TR0 CHRAARELIEHLTRETHILEYD S,



FIG 3.1-6 SHAHDRA HEAD WORKS

GENERAL PLAN

-—/
——PVCLINE FOR AWM DOZING

-l
UNI{ B [ b
40 :‘ p il
=J = =J =T = [% )
€ ) 4 3 2 [
. 30' 1 30 .30 ] 30 30
° .
“ FLT '
LTER| BEDS STORAGE RESERVOIR
WASH OUT J. (IMG)

s LTI TR

A oUT | |' 1 . f |

TO NULLAM _,f_ﬂ,{;" £1 i 3

WASH OUT B ¥ crwomnarer roos
TO NULLAH M_!umu%j"”““ WATER SUMP)

ISLAMABAD
%

-l

FLOW DIAGRAM

5 = NONE
2,300 1 INTAXE CONOUIT
SEOtMENTATION
AL
RIVER - BASIN L _FEED CHEMICAL ROON
- FILTERED WATER
i A 1
. LOW SAND FILTER
#:
mm““ : _z.zznl x f_z.zcu_ @
2,200 - ‘\ - % —b-l— i I
5 f -
R + (e

- _1.
) @.“};‘-_‘» ,;.3’ A
e 3

ot R i
Ve
FIE
DISTRIBUTION
MAN

Gt 2,100 ~




® waMm¢%$oﬁmm%53;6%%%@%%&?&%5;Dmb,%&ﬁmxx
CRESORMMETAES X02), RABNSLC7 7o 2 BRICEE A% AT H
ATBRAOBRFAEEXFAL T oTwB, Lzt CHRM BT HE D B
Flevl, BRECAXLELT 2y 7 DBREITRb T iew, ELkCA oSS
RARREAR L6 megd DL ¥ 1 hrChs, AR SELESRD 2~3 heit BB LCHRR
BPARRL TSV FABBBED LY, mCARRLRERSS LBbh %o

@ BBDLHBMC XT3 BHEMLHKACRT bR BEARY P Cfilbil T b nit
AR E BT T0D EXBbhinw, BER SHTKES X GBI EDS T
Wik, PROBBLLSIRMEE L2 LI CBbh 2,

HHORBEHEL T2 LRAMC L) OFBABMLELEIR LR EEL TV,
Bib X bhiz, €0k nsRELBRNLET S CHZ0 >BRELER TS ¢ LA HET
b,

d) Nurpur Head Works

Nurpur H/Wik Setor F—4 odb A% 19M(3.0kn) oA b RO BARIZ 0.7
mgd ( 3,200 m¥d )CH %, Ahead works X ¢'Saidpur H/Wik Doxiades Associ-
ates IT &L o CHA TN tcd O CKorang H/W, Shahdra H/W, Golf Course H/W,
G-10H/ Witk Ofidk LHBL TS LB ARMBOBENR RT3,

BA Nurpur o &R BN D) 0RMAS XL TR BIHFFCREAL FECRT bt
BKBBKEND, BKGELKorangH/ W , Shahdra H/W LRERBOILTA , SHES
BE L TCEREACL B O CH D, BRKIREFigs1—-7 #BEI i\,

WCAMEZ = v 7 Bl s X CERBETA I UL SNz bW D BRARS B CA BT
H2o 7 ®y 7 BERMNIAKT 5 AR -CHERMILY 2500 Th 5, EDLTABHERER
$5hrdfoThd, HBRAN OFLRHBARCTHEEERLEKR 0.7 mgd L 8.4ng
Thd, HREHAFTERLBINLE, FRBACRT bR LRAICEKER S,

FHEERI2¥D LB D THB,
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Table 3.1-8

Quantity of

- e ‘HZDescription-‘% - - Nos. _ leak vater .
- (a) ..Leaking from pipe or pipe... . .7 . .0.24 mgd
jointing
‘(bi Leaking on drain valve 6 0.05 mpd
(c) Leaking on air valve 7 0.07 mgd
(d) Leaking on surge relief 1
valve
(e) Wastage on surge relief valve 1 0.9 mgd

in the lowest point of
conduction main

Total ) 22 1.26 mgd

E: R ORKBERAPTTARACL 2T CREL, BUCHEIR LI TOADE D
Thb, RENO Simly BAEOMEKIIE 25 mgd Th » 1z,

Table 31 — 8 moVT%%TB&,ﬁmmm&moutm%xiwﬁ$,ovfgiﬁ
mbaﬁﬁﬁﬁ%?(,ﬁﬁ##boﬁmﬁthmﬁdeV6o—ﬁﬁﬁﬂmomfaéb
%ﬁftzhudfbo,cnm%ﬁasmﬂy%mﬁoﬁmﬂwﬁSD%Kﬁﬁb,ﬁﬁ&
BABPRRECKDRTC20THD, CoOBLRREE, RESLORHIHORKDL 252
ttﬁ&,ﬁ&otbmﬂmklboC®#ﬁSmﬂy%ﬁ%%hﬁ%ﬁﬂﬂ%ﬂﬂTaer
mreh—Kas WRBIRIRERTHD, KBAOBRANKTERAS 0t KET 2, hich
LﬁE#@%mmEm150mifbD%%DmEﬁcomﬁtﬁkatbaﬁ%KﬂmTé
ﬁ%mkabﬁféaohwmkhﬁﬁE#Ibﬁﬂbkﬁb%%tmmEEﬁELTE%O
EEXRHLTCBDU Th D, LichoTE AR RT3 b 3Bk ETFES 5 5
MEDBHL HAECHL 2 BN L OCRES LCRAEY EHFSBL LATIER WD
Bho gk, EROHARFEESRCBE, HEBARTREL 7 59 2% 4L T L oo
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Table 3.1-9

.- Reservoirs
S. No. Situation D??;hg;gé L . Capacities L
g Location Nos. (mg) Remarks
1 Simly F/P (24.0) Sec. F-5 (1) (7.0) Proposed
5.0 reservoir
2 Korang H/W 2.4 - -
3 Shahdra H/W 1.6 Shahdra 1 1.0
H/W
4 Nurpur H/W 0.7 Nurpur 1 0.25
H/W
5 Saidpur H/W 0.7 Saidpur 1 (1.0 Under
H/W construction
6 Golf Course 2.5 - -
H/W
7 Proposed Golf - Shakar- 1 0.45
Course H/W perian
Hill
8 G-10 H/W 2.0 N. Comer (2) (2.00) Under
of Sec. construction
F-8
9 Tube-walls 1.64 Sec. I-9 2 0.20 Overhead
tanks
Total 16.54 6 1.9 1.9/16.54
(35.54) 9 (11.9) x24=2.7 hrs.
14.15/35.54
%x24=9.6 hrs.

Table 3.1 =9 &0 EAMORER LB P TH Y, ThboREMEL 119mg (49000
m)ThbH, TDIb Simly FMOMAMIREFEINTIZVAS, X THNTORE
TR Thinvy, ERG-10H/WH oHER KB L Saidpur BAMERER
RHTHY 1970 EMICEEEKTHE EEDTH D55, Sector I—9 KT 5@AKMITT~
THEKLIBRCTHIAHE 1 2o EHFCRLETh TR BFoBRBIN TV,

ML@C&#ERE%M*@EK@@P&S.ﬁﬁﬂﬁ1h@(8ﬂNMUfbDﬁﬁﬁ%
unésmmdeWﬁLGunTékw Simly BB X 0G— 10 HofAs SR Eh
L&%OM%%MHTMﬂe51~9KlDﬁ9hr&nbﬁﬁimﬁkhh THREEEND S
~8hrEiFRT A LD, MAMSREIN BRI LOCRARAKRARY X1
SN BRMIEN & C -7 B LOBERRAMCRET 52 bCh Y, ¥ hilkMx ey —HiC
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kﬂmﬁméhaﬁkmmwﬁm%EﬁtTamféaoEKMOﬁﬁw“vﬁAWﬁmiﬁ
LRKDOBER XL wb"s“%akifcs'ilﬂi%:é*h'j'c 2;1‘»:56 Eﬁitl,tﬁﬂykzmaﬁﬁﬁlﬁfﬁﬂ 8 ~
6mu%ﬁk5§nmﬁﬁm%&ﬁmmﬁﬁutﬁ$taao

BEQEBMS Simly KL UG- 10 ROKMAKBZEELTRENELR B0 TH 5 it
Simly F0 BA M % EDBRME & KRR &0 BEHIC S50 REARER D, bR
#Simly B#KI X D 24 mpd DEARATHE Lo e & TR KT HHKRER LY W cRE
TAPLL > THERBCRBRRABOUELRE 2R TChH5, Lo L BENEEA T2
Simly fGKill Of@ikSector F-5 L FEINTHY Simly BKBERTHEOBKELE
EHX D LMAMOLBEFPRETENE ) BHCBHT <5 TH5 LELR 5,

b) MEAE

BIEE®D Islamabad W CRAKAES X O AE@REH S hC WHBKER L Fig 3.1 —
23T &k 8ector F-5,6,7, G=5,6, 78 X0 -9 o0 SectorThd, ¢ o
JHF, G0%Sector i Simly HKB = X 0% oo head works 25 #KE3hTw3,
Sector I—9 3% m Sector WICRY bR T VB FHFICL DK ER T 5,

REME R OFHGolf Course H/WX b Shakarperian Hill LR oh T WBRA M
KHKL, ZZh b Sector I-9 IKHKRTBZ Lo TWB, BKHDS ¢ 1 8" DAE KA
B I -9 MARRICUE AR SR TR 2L EA IR T i,

ﬂ%ﬁ*%@ﬁb,%@@ﬁﬁf%@$%ﬁﬁ%%%ﬁgtomﬁ%%%ﬁaf,Hﬁmﬁ
MC>WTHET S C & TE i, AEGERIN TR YA OBRIEEL 528 M
(846km)chs, FASATUBMAILG 12" B Eizss L P RCCHEHEZS10"LUTIX
BRETHD, KEOBEINOARE Table 3.1 — 1 GicRT,

Table 3.1-10

Diameter of Pipe .Length of Pipe
18" diameter PRCCP 25,400 m
15" diameter PRCCP 13,600 m
12" diameter PRCCP 22,100 m
10" diameter CIP 5,200 m
9" diameter CIP 13,700 m
8" diameter CIP 1,440 m
6" diameter CIP 1,620 m
4" diameter CIP 850 m
Total 84,575 m

(52.8 miles)



fEAETOFRERIS s Tho¥oLtshthb, )

@ #%Sector¥X4T B MBHCER S n e SR ITA L L T2 FIBRARS & bhTL 3,
A3 L RANICEE ST 52/ OEOR KSR i3 X CRIANC HR S
BT B B ‘

@ WAWARIUN, BHERES K OTU T AT oo o1 1o 25 1T TSI BHC FEHy
LD, 55 RAELLEORS CBREN LT h ) M BRICERE £ LT\ 5
B D SRS EAKE % fad BERIC b 7o Tl B, |

@ MABEEXBMTL?, ToFEEZLAE VA DI head worksd 60K % B
THEILDRBACKTHEXMPARHESHC LoD EBbh b, Lt oTHoR
REPMA TR 602 RMET 20 CBELXELH TS, Fig 31 — 23 Z0f%FL
b DO TH%B, Sector F— 46 TEG—-10H/W LA BAEF 18" DBKEET L
REAHINTO2EDROBRMEL HP £ o L HEAFKIKE» b O KBBAKERHA
THURMEL D OKANCEDLDTR/RIRTH D TOXICFEREHFKDOT L T o2l
T DR - ElE T RE Ty,

@ BEAXNHI/FY FROMBRBC L VFERCMECE 500 PRnl, LR b0
FRRAEEL TRV, 2oHEA>» 6L RABIERTEXESITHH L 5 BN LL,
ELFHOBTFTEICL T2 CHEECE L LI TRETH S,

® HEAShTUAEHMRCIPHICPRCCO 2HETHS, PROCER 12" L
18" X COMBNAEIRORCHASRTH Y 1 2"UToEMTBEALCI PR
bhtuws, KERPRCCOBEr v 7 RO TaV ¥ 7, CI PHHEETS S,
PRCCEHIBAEONFELEHCTCERVWOT, RAELHERAIh VOB EFETH 5,
Islamabad TP RO CEARABICHA SN0 12 L EnC I PARMAEETE
T, AEPCOMAKL LG T A BINVAEP RCOEILG34" I THRMTE co ks
AETCHEPHTHE, LOALMAYATAOBESICHARNIF 2 5 LEAREC
WHOCIP¥#WUDCIP (Ductile Cast- Iron Pipe) EHALALZEINL W,

® BRAEROHKESEZESERABACAE LRI L 5LEH0.5~0.6 K/ em?(7
~86psi) HATH L0k 2 (14psi) LA LR R{—KLRRE¥RTH S,
KEFAETLTCC2REREERMNEFRETE b s L@AKBARA IR TwneT &,
MAED BB ER SR Teava E, % LTS HAH 2 B M KT o B M 7k R
BETHD, MAEEMAI D LRBRALARC LBAE0H S r oo F v EkL
HRAKDOHARICRILD, Licdt o THHKE S L RA YA F AR OWTHRETLA
KEDM A B LEASETSH B,

BAKEPLME IRk A -2 CHEIR LR, BTV 7CEFRSNS, chiesv S

CHRLCELOBES v 7 KRV 0 ARR T THRKT 5. BF# ¥ 2 ORRIXH350

cuft (10m) CHa, GE+sV270RRIMT 2y 2 L3EFRALARTCH S,
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HRZ ¥ 7tk Islamabad CHEFRHEACRAMCEERTCRT2»HAUR DS, T2y 2
nﬁmﬁﬁmﬁﬁxxwﬁﬁ%mmxﬂmb%aﬁmﬁomEﬁT%§9&%ﬁﬁ?bﬂﬁu
ﬁ%ﬁ,ﬂﬁuﬁvy@ﬁﬁk@ﬁ%?ml$ﬁ®tb%%bBoﬁ%ﬁ%wehaywﬁm
mﬁm%bbfﬁ&tﬁﬁkéﬁoLtﬁofﬂTﬂyﬂﬁ%§$ﬂﬁ®%@f&btbﬁ%
HLET D0 BALPOUBRALETCHDL, 5\ ik il KBy i LiGKEDR
AR DEEEKEYARCT 2 HAELI BRI ERETH S,

c} HEEHK

FERRANLA, BO2 AR H 5, ABRRKED SEERKT B HRT, BRI -
RAMT# v 7KL EERRs v 7 CHKLTHERAT 2 HRCh 5,

Islamabad ®fh RN ERKAREBETHS, TORMXFig 31 —14 KR+ &%
DCh b,

FIG 3.1-14 STANDARD INSTALLATION OF HOUSE CONNECTION FOR RESIDENCE

OVER HEAD TANK

TAP
HEDGE WATER METER 2F
TAP
Tap
T PUMP
g ;—Q-M—J ’Ii—
gD i I 0 ] I G.F oL
NSTCP VALVE SERVICE FIPE ~

DISTRIBUTION PIFE

UNDER GROUND WATER TANK
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3.2 ROEELRE

3217 KokE.

RAEKBERT EDEDERITHD, . -

(@) FHK . )
K. B : - Xk # Bo& £ 5% B4R
1. Saidpur 0.7 mgd -+ 2,043 ft 19634
2. Nurpur 0.7 +2073 19653
3. Golf Course 2.5 +1725 1966
4. G—-10 - 2.0 +1730 19266
5 Korang 2.4 +1,825 192646
é. Shahdra 16 + 2,130 1947
% Simly 5.0 + 2085 19266

g 149

bl HTK
K B b S 3 oK & 5 B
1 3—9 0.25mgd +1410 1t 1962634
2G-7/2 0.25 + 1450 1962-63
5 F—-8 0.20 + 1740 1968
4.G-5 0.15 +1730 1963
5 I-—-9 (2#) O.6each +1400 1969—~70

6. Administrative

Sector 0.5 +1%10 1262-63

(1965 HkE)

72.G—-7/2 0.2each +1470 1969—-70

(BFF 3 38) (1 kg h)
Bt 245

Sector I -9 OEHFITOBTHEMBLC OAXBAKL Tv5, 0 Sector i F4E T,
RG29S T T, KB, BB, 7~up HHEKEIY, GHERFLE0
ETHRMAO THMHF & LCHEIACTHT, REERED» ERREDTHB, £ 5 0l
BRzoBCRrAlanhicw,

Sector G—7 OBRIHED » LLEAEC, G-7/2 o BEHFR oK o HFEERE
BMAKLTws, LoRHEF3 Ho ol ESafik e BESLEEL THAL TV 5,

Administrative Sector®BHF I AKMET 0D 1945 £ 6 HH IR Tuigy,
RODG—9 . F-8, BAUVG-—50FHFr o —ROMAKEL TRASh T3,
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o XcHiYS Table 32~ 1%L U'Fig32—1 20DA, (Directorate of Water
and Sewerage )X D3 hi:, KEZ LK OEFRTH S,

Table 3.2-1

Monthly Discharge of Water
from Different Sources in Islamabad

in 1965
Unit: Mgd

5. No. 1 2 3 4 5 6 7 8 9

Hmslglt:rces Saidpure Nurpur ggtise G-10 RKorang Sdt;:h— Simly g;;EI!ZWell Total i;ge Well
Jan. 0.8 0.6 - - - - - 0.05 1.45 0.13
Feb. 0.8 0.6 - - - - - 0.05 1.45 0.13
March 0.8 0.6 - - - - - 0.05 1.45 0.13
April 0.7 0.4 - - - - - 0.05 1.15 0.13
May 0.6 0.4 - 2.0 - - - 0.05 3.05 0.12
June 0.4 0.3 - 1.5 - - - 0.05 2.25 0.10
July 0.5 ¢.5 - 1.5 - - - 0.05 2.55 0.10
Aug. 0.8 0.5 - 1.8 - - - 0.04 3.1 7 ¢.12
Sept. a.8 0.5 - 2.0 - - - .04 3,34 .13
0ct. 0.8 0.6 - 2.0 - - - 0.05 3.45 0.13
Nov. 0.8 0.5 - 2,0 - - - 0.05 3.45 0.13
Dec. 0.8 0.6 - 2.0 - - - 0.05 3.45 0.13

" rorar 86 6.2 - 148 < - Toss 0.8 1.48
Average 0.72 0.52 - 1.85 - - - 0,05 3.14




- - : Monthly Discharge of Water - .
from M fferent Sources in Islamabad

in 1966 .
Unit: mgd
S. No. 1 2 3 L] 5 6 7 3 9
sources oM wurpur GOM g Korang Shah= gymy G112 Total 179
Month pure Course dra Tube Well Tube Well
Jan. 0.8 0.6 - 2.0 - - - 0.03 3.45 0.13
Feb. 0.8 0.6 - 2.0 - - - 0.08 3.45 0.13
March 0.8 0.6 - 2,0 - - - 0.03 3.45 0.13
April 0.7 0.4 - 2.0 - - - 0.05 3.15 0.13
May 0.6 0.3 - 2,0 - - - 0.06 2.96 0.10
June 0.5 0.3 1.50 2.0 - - - 0.05 4,35 0.10
July 0.7 0.4 1.5¢ 2.0 - - - 0.05 4,65 0.13
Aug. 0.8 a.5 - 1.70 2.0 - - - . 0.06 5,06 0,13
Sept. 0.8 0.5 1.80 2.0 - - - 0.07 5.17 0.14
Oce. 0.8 0.6 2,0 2.0 - - - 0.07 5.47 0.14
Nov. 0.8 0.6 2.0 2.0 - - - 0.07 5.47 0.14
Dec, 0.8 0.6 2.0 2,0 1.4 - - 0.07 6.87 0,14
""" Total | 8.90 6.0  12.5 26.0 1.4 - -  o.70  saso
Average 0.74 0,50 1.79 2.0 1.4 - - 0.06 6.49
Monthly Discharge of Water
from Different Sources in Islamabad
in 1967
Unic: mgd
S. No, 1 2 3 4 5 6 7 8 9
soueees SO vompue AL 10 Rormng S sty 7000 el B ey
Jan, 0.8 0.6 1.71 2.0 1.4 o= - 0.07 6,58 0.14
Feb. 0.8 0.6 1.63 2,0 1.3 - - 0.07 6,40 0.07
March 0.8 2.5 1.3 2.0 1.5 - - Q.05 6.48 0.10
Tapril 0.6 04 2.2 1.8 L1 10 - 0.05 7.15 0.0
May 0.6 0.4 1.56 1.6 Z.0 0.8 - 0,04 7.00 0.11
June 0.4 0.3 1.70 1.5 1.5 0.6 - 0.02 6.02 0.15
July 0.6 0.3 1.90 1.5 1.6 0.6 - 0.07 6.57 0.14
Aug. 0.8 0.3 1.90 1.8 1.6 0.8 - 0.04 7.24 0.14
Sept. 0.3 0.4 1.90 2.0 1.6 1.0 - 0.04 7.7 ¢.18
Oct. 0.3 0.5 1.50 2.0 1.6 1.2 - 0.05 8.05 0.13
Nov. 0.8 0,6 1.90 2.0 2.0 1.4 - 0.05 B.75 0.13
Dec. 0.8 0.6 1.90 2.0 1.8 1.6 - 0.06 8.76 0.13
T Towal | 8.6 5.5 20.83 22.2 1.0 9.0 - 061 e

Average 0.72 0.46 1l.82 1.85 1,58 1.0 - 0.05 tOT.48




Honthly Discharge of Water
from Different Sources in Islamabad

i}l 1968
Unit: mgd
S. No. 1 2 3. & 5 6 7 -] 9
| souecss S e BIE G0 Rorans 0 susty 0% Torat B2, e
Jan. 0.8 0.6 1.9 2.0 1.8 1.6 - 0.06 8.76 0,13
Feb, 0.8 0.6 1.9 2.0 1.9 1.6 - 0.06 B,B6 0,13
March 0.8 0.8 1.9 2.0 2,0 ll.!; - 0.06 8.76 t').13
April 0.6 0.4 1.8 2,0 1.6 1.2 - 0.06 7.66 0.13
May 0.6 0.3 1.6 1.6 0.8 0.6 - 0.04 3.54 0.13
Jiume 0.4 0,3, 1.6 1.5 0.5 0.4 - 0.02 4.72 0.13
July 0,6 0.5 1.6 176 1.0 0.6 - 0.04 5.94 0.13
Aug. 0.8 0.5 1.6 1.8 2.0 0.8 - Q.04 7.54 0,13
Sept. 0.8 0.5 1.8 2.0 2.0 1.2 - 0.04 B.34 0,13
oct. 0.8 0.6 1.8 2.0 2.0 1.4 - 0.04 8.64 0.14
Hav. 0.8 0.6 1.8 2.0 2.0 1.6 - 0.04 8.84 0.14
Dee 0.8 0.6 1.8 2.0 2.0 1.5 - 0,04 B.74 0.14
T Toral | 8.60 6.10 2110 22.50 19.60 13.00  0.54  92.3%
Average 0,71 0.51 1.76 1.B8 1.63 .16 0.045 7.70
Monthly Discharge of Water
from Different Sources in Iglamabad
in 1969
Unit: mgd
5, No. 1 2 3 4 5 6 7 8 9
}mi::“es Sﬁi: Hurpux Gcz‘llise G-10 Korang i::h © Sioly :gle‘zwen Toral ;:e Well
Jan. 0.8 0.6 1.8 2,0 2.0 1.4 - 0.04 8.64 0.15
Feb. 0.8 0.6 1.8 2.0 2.0 1.4 - 0,04 B.64 0.15
Harch 0.8 0.6 1.6 2.0 2.0 1.2 - 0.04 B,24 0.15
April 0.6 Q.4 ' 1.4 1.8 1.5 1,0 2.0 0.04 8.74 0.14
Hay 0.5 0.3 1.2 1.5 1.2 0.8 1.2 0.04 6.74 0.13
June 0.4 0.2 1.0 1.2 0.5 0.4 0.5 0.4 4,246 0,13
July 0.6 0.4 2.0 1.5 1.2 1.6 1.0 0.02 8,32 0.14
Aug. 0.6 0.6 2.0 1.8 2.0 1.0 2.0 0.04 10,04 0,14
Sept. 0.7 0.6 2.0 2.0 2,0 1,2 2.5 0.04 11.04° 0.14
oct. 0.7 0.6 2.0 2.0 2.0 1.4 1.5 0.04 11.2% .14
Nov. - - - - - - - - - -
Dec. - - - - - - - - - -
" Total. . _6.50. 4.90 16,50 17.80 16.60 11.40 11.70  0.380 .88

Average 0.65 0.49 1.68 1.78 1,64 114 1.67 0.04 "9.09
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Saidpur % & O'Nurpur Head Works it K ECHAHPRE S TF, KRR

KEDRATCEHEXL L o CTHREIN TS, Lo TH AR HE 0 ERETEARL,

Golf Gdu‘rse y G=10 ,.Korang ¥ X ¥ Shahdra @& head worksiCiXZWaltman &

oA — ym%mﬁmﬁboﬁehfvf REL BT E,

EHFNLOBAZCED 23 b TwaWaltman B4 — FiL i }_-A,E#:ﬁﬂiliﬁ“c-wﬁﬁ&
RL Ty,
Simly KT, =¥ Fa ) — 2 — F HSFKIKESE ¢, 2500 EMACRD 5

htsh, gtekmRciL&Ih s,

SR HTES Table 3.2 — 24, Korang H/W & Simly #XK B0 Ak RoREs»s 31

HML-AMNolKkREE:C DAﬁﬂbi@Eﬂ%éhf;%%?Kﬁiv)iﬁ'ﬂ EHhEBELZboThB, Table
22—-3 L 19694EDAMBKREEIEL Chead works T ECRLALDDTH S,

Table 3,2-2

Monthly Discharge of Water
from Korang Head Works and
Simly Filtration Plant

in 1969
Korang Head Works Simly Filtration Plant
Data Data Difference Data Data Difference
o prepazed Calculaced tonen Prepased Calevlaced
Recording Recording
- - Daily -~ Daily
Discharge Discharge
Jan. 2.0 2.32" -0,32 Jan. - -
Feb. 2.0 2.23 -0.23 Feb. -
March 2.0 2.21 -0.21 March - -
April 1.5 2.26 -0.76 April 2,0 -
May 1.2 1.85 -0.65 May 1.2 2,00 ~0.80
June 0.5 1.35 ~0.85 June 0.5 1.63 -1.13
July 1.2 1.87 -0.67 July 1.0 1.30 -0.30
August 2.0 2.61 -0.61 . August 2.0 2.59 -0.59
Sept. 2,0 1,35 " +0.05 - Sept. 2.5 4.52 » =2,02
oct. 2.0 1.80 +0.20 Oct. 2.5 " 3.46 -0.96
Nov. 2,11 Nov. 2.61
Dec. < 2,16 Dec., 1.45
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Table 3,2-3.
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" Total
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dra

Golf
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Soyrces

Month

8.96

0.04

0.6 1,8 2.0 2,32 1.4

0.8

Jan,
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0.6 1.8

0.8

Feb.

8.45

0.04
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0.6
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Total

0.04

1.14

0.49 1.68 1.78

0.65

Average

FIG A2
MONTHLY WATER PROCUCTION IN ISLAMABAD
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3.2.2 KofERRR

BROR S REKEMIFig 31 -2 KWRLTH 5,

BRI ARROIHIL, Table 32— 4KRT X 5 CHIHAKILC L o T& Sector T x
hTwad, 2oldbelfiiffr 27 Licidhilisbine, v, oAl e L
SMEOFY Fig 3.2-2-KFRT, chbo A7 ENRMRKoHBEK X TELL Tk
bihTeand 5 b Ly,

Ra\valpindi»Mc;.tearological Dept X B187.5~19 654EnMFR LtABoR
£ 6T MR KR RIRIE S AD 125 inchTh 9, PHORBIARLEAD1037°F &ko
Twd, zocedb, AGAKARIZSAE LA abotBbhs, LL, &
ZHSERKRR DL, Fig32—1 @ Islamabad OK&EED i, o BEAKKAHLE
Frhichrbhbdrhb,

Table 32—4 26 Simly #K# EKorang H/W 2 643, ERMIEK0ZBAKL TS
zEnbind, ¥, HHoHKRY Table 32-5 8 X Fig 3.2—1 KRT,

196 94EKHETable 3.2-5KHFETLICARARKRL S B2 ACEH IR, AA®D
FR8 MR HOFM 8 ¥ CoORMBKEIRRTE Table 3.2—6 K XU Fig 52-4 K
TTe ZRHDTF—2RE B E, HABRAKRKR EBTEBAA EOMEE 122 L b,

FIG 32-2

VALVE ARRANGEMENT AT THE BEGINNING OF SIMLY
CONDUCTION  MAIN

—rr——

) FROM NURPUR HEAD WORKS
[y
i
-5
~—FROM SHAHDRA

4 E PIBPIPE rap WORKS

% #36PIPE_FROM SiMLY

TO ISLAMABAD 33 ~— FILTRATION

RESIDENTIAL ' PLANT
4 \MMEER

-
p:

bt

v
—— | =

Z IVALVE

412 PIPE
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Table 3.2-4

Schedule of Water Timing in Islamabad

. : © 7 "Trotal
8. No. Source Hgad_Wo:k; H§¥ea to be Fed o Timi“&ﬁ . Hours .
1. Golf Course G - 6/4, 0400 - 0500 ~ 1
G ~-6/1 -4, 0500 - 0600 1
G~6/1-2, 0600 - 0700 1
G-6/1, -6/3 0700 - 08OO 1
Office Blocks, Govt. Hostel 0800 -~ 1000 2
G-6/1-2 1000 - 1100 .1
G-6/1 -3 1100 -~ 1200 1
Office Blocks, G - 6/4 1200 ~ 1330 1 1/2
G - 6/1 1330 - 1430 1
G-6/1 -4 1430 - 1530 1
G- 6/4 1530 - 1700 11/2
G- 6/1 -2 1700 - 1800 1
6-6/1-3 1800 - 1900 1
G-6/1-4 1900 - 2000 1
6 - 6/1, Govt. Hostel 2000 - 2100 1
Office Blocks 2100 - 2300 2
2. Shahdra | G~6/1~4,D, E and F Type
Qrts at G - 6/4 0400 - 0800 4
Hotel Shahrazad 0800 -~ 1000 2
Rusian, French, British and
American Embassys 1000 -~ 1200 2
G-6/1-4 1200 - 1400 2
D, E and F Type Qrts at G - 6/4
Hotel Shahrazad 1400 - 1600 2
Rusian, French, British and
American Embassys 1600 - 1800 2
G - 6/1 ~ 3, Half Portion of
G- 6&6/4 18300 - 2100 3
Hotel Shahrazad 2100 ~ 2300 2
Beserve Tank 2300 - 2300 3172
3. Saldpur and F-6/1and F - 6/2 0800 - 1100 3
G/10 F-7 1100 - 1300 2
4, Simly and Korang G -7/1 0130 - 0500 31/2
G- 7/3 0500 -~ 0800 3
F-6/3, F-06/4 0800 - 1130 3172
G- 7/ 1130 - 1230 1
G -17/3 1230 - 1930 7
F-6/3, F-6/4 1930 - 2330 4
G- 7/4 2330 - 0130 2
5. Tube Well I-9 & H-9
6 Nurpur Secretariat Buildings 0000 - 2400 24
Saidpur and G - 10 G - 6/3 F and G Type Qrts,
Poly Clinic 0400 - 060D -2
G - 6/2 and E, D Type Qrts 0600 - 0800 2
G~ 0/2 B and C Type Qrts 0800 - 0930 11/2
Embassies (private houses),
G.P.0.' Police station, -
. cinema, shopping centre-v ., 0930 - 1230 3
i G~ 6/3 F and G Type Qrts,
Paly Clinie 1230 - 1430, 2
All Embassies, Poly Clinic and ..
covered Market 1430 ~ 1800 3172
G - 6/2 and E, D Type Qrts 1800 - 2000 2
G~ 6/2 B and C Type Qrts 2000 - 2130 11/2
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Table 3.2-5

Daily Discharpe of Water

For Month of May and June, 1969

Unit: mgd

May June
Date Korang Simly Total. Remarks.- Date Korang Simly Total Remarks-
1 2.3 - 2.3 1 1.4373) 1.80 3.2375)Electric
break
2 2,146 - 2,146 2 1.712 2.80 4512 .-°o
3 2.088 -  2.088 3 1.783 2.33 4.113
5 2,316 - 2.316 4 1.731 2.7 4.431
5 2,005 -  2.0051)Mixed 5 1.835 2.2  4.035
2) with
6  1.493%7 - 1.493 cinly 6  1.528 1.73 3.258
7 1.84% 2.01) 3.8449)water 7 1.287 2.0 3.287
shortage 6)
8 1.3812) 2.0 3,381 8 0.71° 1.47 2.18 6)Shortage of
water at
. Korang
9  1.2853) 2,0 3.2853)Electric 9  0.754 1.67 2.424 "
10 1.917 2.0 3.917 g;ﬁik 10  0.515 1.47 1.985
11  1.868 2.0 3.868 11 0.707 1.50 2.207
12 1.494 2.0 3.494 12 0.59 1.36 1.95
13  1.681 2.0 3.681 13 0.513 0.90 1.413
14 2,070 2.0 4.070 14  0.907 0,97 1.877
15  1.967 2.0 3.967 15 1.109 0.93 2.039
16  2.123 2.0 4.123 16 1.146 0.87 2.016
17 2,149 2,0  4.149 17  1.008 0.98 1.988
18  2.16 2.0 4.16 18  1.275 1.10 2.375
19 2,143 2.0 4.143 19 1.696 0.47 2.166
20 2.188 2.0 4.188 20 2,375 -  2.375
21 2.063 2.0 4.063 21 2,21 - 2.21
22  2.073 2.0 4.073 22 1.808 1.90 3.708
23 2,116 2.0 4.116 23 1.588 2.20 3.788
24 1,978 2.0 3,778 2% 0.694 2.30 2.994 7)Pump
connection
25 1.671 2.0 3.671 25 2,00 2.24 4.24
26  1.831 2.0 3.831 26 2,085 1,98 4,065
27 1,741 2.0 3.741 .27 1.699 1.48 3.179
28 1.637 2.0 3.637 28 - 1.419 1.31 2.729
29 1.361 2.0 3.361 T29 . 1.068 1.20 2.268
30 1.341 2.0 3.349 30 1.176 1.70 2.87%
31 1.009%) 2.0  3.0094)Electric
- break doyn
57.469 40,425




Table 3.2-6

Hourly DMacharge of Vater
At Korang Head Warks

angd
Simly Filtraticn Plent
oo 2nd of June, 1969

x 1,000 gph

- ¥orang Simly Totsl
Time
8 n.m. & uzs " 153,53
9 a1 112.5 151.5
10 4 u2.5 161.5
1 93 112.5 205.5
12 73 112.5 185.5
12 57 112.5 149.5
14 66 125 178.5
15 8.5 2.5 m
16 61 12,5 17,5
17 68 112.5 180.5
18 70 12,5 182.5
19 102 1n2.5 214.3
20 86 12.5 198.5
2 98 12,5 2105
22 8L 12,5 193.5
23 74 n2.s 186.5
24 82 125 207
1 0 125 125
2 98 125 223
3 93 125 223
4 1] 125 224
5 101 125 226
6 110 125 235
7 a7 125 212
8 g8 125 213

FiG 3.2-3
HOURLY DISCHARGE OF WATER AT KORANG HEAD WORKS
AND SIMLY FILTRATION PLANT ON 2ND OF
JUNE, I969
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~WTFAEIBITCBLKES

FTCeR R L I Islamabad EFEHMERABKC L 2 LEF XL hENLEB LKL 5 2%
Uac bPREBEER TS, BROEER—H DAL OCEMOREXBR VTR LKE > B &
HEhTuvb,

bk, ERRCKTHKERELD TEVOT, &£FECRKERRC X BHKE 30 %
b BEKEIZMA20ThH%, MTALIRELKEZI ~KEBTHLdOEY 7
ThD, ThAKARECHTIHARE> 0B EEL T3,

Ltz &2, CDARMoERCTWE, BRHEKC X ELARAS L CRBRABK
RoORFERCETC EHRTERV,
— KA —Z

WATMHOKH A - 2P FREMELTCHE-—F VY FLIOIMASR CDANREL T,
Table 3.2—~7 4,197 0D 2 AL BB EIN L RERKEA -2 0HBERTLOTH B,
AEARRERAINRTV510248f@o 2 -0 5 EEK 66 BEx L HbATERMERZL
oo TORE, RCLT33ME, 50%KBLEA—2BRAKP I ANENRLedICEiRBL
Tz, B obT 2 27 @ARFEHVTWBICT Eib ol

Zht 6 0fFOoRERKECHLTUL, 2 —FHlTh, EFHT, HERFAEIL TV,
HEHRRRYO 27T HFoFEKBKRKCO VT, 3A30H»5 48 13HETO 2 AMFOMN
RAREHRLCTI »FOEBREEE L, TN LODADKERSERICD &S THE
Sk ERHBLCRD &, BHR1AH2H 93400 gallons THIE®D 83,9 1 3gallons
D11 BEsTWA,

ZENREEEBSRLT, 4APDoBERKRE, BREHERAKRCEEZLCD 0L
EEns, wThickk, SFCKl2 ~ 22z 20, K& —2AEKC L > THH
SR BT EHRREYTH B,

Table 3.2-7

Numbers of Metered
Service Connections

Class of Water User Metered Non Metered Total
1. Domestic 9,738 Nos 110 NOS 9,848 NOS
2. Commercial 60 KOs *300 NOS 360 NOS
3. Public Fountains 80 NOS S0 Nos 130 NOS
of taps
4. Government {Free) - 70 NOS 70 NOS
5. Comstruction 370 NOS - 370 NOS
Purposes
Total 10,248 NOS 530 NOS 10,778 Nos
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331 HBESIoHBR

CDADKERSMIT HRL L CREFHORMBERESL IR T WS, L LERE,
ﬁﬂ%ﬁgbfﬁiﬁﬁfﬁﬂﬁkﬂh"‘c%iofc(ﬁﬁ@&#&bVCﬁ"?‘;bi‘L’CL‘?xhc Z OfjEic o
WCREOHRY U Ticd<s,

CDADBYRKI2X¥OMALI LK 5,

1 Chairman

2. Member Financial Adviser

3. Member Administration

4. Member Technics

CDABBRKR, 280X ABROBRAY LT Islamabad K C BT 2 M @Y @
BETHC &L Tw5,

1 Deputy Financial Adviser — Chairman
2. Director Municipal Administration — Member
5. Director Maintenance — Member

KEERSH 126907 AL CDADBG A~ LABE0ERR D XL bt 5,

1 Islamabad DARERX —2HlcT oz &,

2 KMAKIG, KB —20Eb>0, MK L Xl & DFEF5E Isl amabad 02K

Whic>TDirector Maintenance # %4 2 & Lo
3 A-SRAKORTLABCREOP B2 1 5 OBICHRY o8 SRHE SNk it
BV,

4. Kﬁﬁ—ﬁ@ﬁﬁﬁlwmﬁﬁﬁﬁﬁﬁ$ﬁﬂ,DheumhhmcmM1NMnhh

ration Y LT5 & &,

5 Director Municipal Administration 2 #0181 KRB HIT 2 BECH TS

T &,

6 KBESTHE (Annex—1 iBiR) CKLich->CEIRT S &,

KERSOEIIL1 9664E7 196 786 Q¥ CcofiMaintenance Directo-
rueﬁﬂﬁbto1967ﬁ7ﬂuﬁuannmlAmmnumtmn@$nxot,x
~FRE, ReERENMB T abhTn,

KB 2 —2 DS EMiE Director Maintenance DAY LicoT\vb, BKERS L
Kif 2 -2 B A Director Maintenance KX o CfFinbhT\v 5,

WUOHE&@}—ﬂ@ﬂ?ﬁ?ﬁﬁﬁéﬂfﬂ&f,ﬁﬁﬁﬂﬁﬁb%#méﬂfvao

KM2 -2 OROYBZHMBECTH D, AER LB ECL YO ED0RHL bR Tx b
T KEHSEEAN TR SA TV,
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19694 8 HORM T AR ELIR Kt £ — 2 O YHTHWE L ORI Ma intenanse
Directorte KXo THEXH AN T3, Directorate of Municipal Administra -
tion ik MENHLEBL TVD, FRMIEE S AT LCHBECHESN, HORERER
BT ~AGAL,

CDABRKORELLINoT, 2~ 2RHAHSLCHEREMunicipal Administ~
ration Directrate® HMaintenance Directorate ~EBH Ih i,

Municipal Administration Directirate ORS LI VR AOKEHEW AR 2B Lo
EOLilitsTub,

S FER & | i e
1966—67 Rs 2851 1965 — 66 DERT
1967 - 68 Rs 207,898

1968 =69 Rs 409356

1969 —70 Rs 427981 285281x1;§

KA =2 PR OGF BN TS —RiEEoAEESIL, 1 Rs, /1,000 gallons DA TC

DA®Water Charge Ordinance K X o CHE Ih 5, BAREHNLEEBOWNA, Fo
ok S ClEfTHE B L CHRELLHo1 0 &2 2Nl Teh s,

£ SE R AR R £ B 1,000 gal lonsdi=b
(mg) (Rs) DKHE A RBs

1966 2,369 2,8 51 0.0012

1967 2,723 207898 0.008

1968 2,803 409356 0.15

1969 3309 427931 0.13

332 f{FEiH@Eirofi
BLHBA~Ie LI, KEHEB LU OHBERBEL T Annex— 1L L L HE ISR T

Bo TR INKE, HEFXELLCEEOMRC LR o THHLAT WS, EEORATE
B35 #fR2 X Annex—2 , 3 e TH 5,

0DAﬁﬂ&LtﬁﬁEﬁ@E%o#ﬂ&hmw55—jmﬁ?oEmmﬁméntiﬂm
Ao —B{EEOFMIT Table 332 KR,



Table 3.3-1

Houses for Government Officers

Type Plot Plinth Increase House  Officers
of Size Area Accommodation Group Rent/ to
House 8Sq. Yds Sq. Ft. Year Entitle
A 125 330 2-Rooms, Kitchen, Verandah Upta - Class IV
Bath & W.C. Rs 10
B 162 450 " Rs 110- - "
229
c 200 108 3-Rooms, Kitchen, Verandah, Rs 230- - Class IIT
Bath & W.cC, 384
D 250 930 1-Drawing, 1-Dining, 2-Bed Rs 385- - '
Roomns 474
W.C. Bath, Verandah, Kitchen
and Store
E 500 1,150 1-Drawing, 1-Dining, 2-Bed Rs 475~ Rs 450 Class II
Rooms, 2 Baths, Verandah, 749 Officers
Kitchen & Servant Quarters
F 1,000 2,300 l-Drawing, 1-Dining, 1-Guest,Rs 750- Rs 750 Section
2 Beds, 2 Baths, Kitchen, 1249 Officers
Stores, Verandah, Servant Qx.
and a Carage
e 1,000 2,650 1-Drawing, 1-Dining, Rs 1250~ Rs 1000 Selection
1-Guest, 2 Beds, 2 Baths, 1699 Gde & Dg
Kitchen, Stores, Pantry, Secretaries
Verandah, 2 Servant Qrs &
a Garage
H 2,000 2,750 1-Brawing, l—Din;ng, 2-Beds, Rs 1700- Rs 1200 Sr, Deputy
1-Guest, 3 Baths, Kitchen, 2499 Secretaries
Pantry, Stores, Verandah,
2-Skrvant Qrs. & a Garage
I 2,500 3,550 1-Drawing, 1-Dining, 3-Beds, Rs 2500- Rs 1600 Joint
1-Guest, 4-Baths, Kitchen, 2749 Secretaries
Stores, Pantry, Verandah,
3-Servant Qrs. and a
Garage
K 3,000 4,050 1-Drawing, 1-Dining, Rs 2750 Rs 2500 Officers
3-Beds, 1-Guest, 1-Study, and Drawing
4-Baths, Kitchén, Pantry, above Rs 2750 and
Verandah, Store, 3-Servant above

Qrs. & a Garage



Table 3.3-2

Private Houses

Type Plot Built up
‘of Size Area Accommodation
House Sq. Yds Sq. Ft

E 300 1,560 1-Drawing, l-Dining, 2-Bed Rooms, 2-Baths
Verandah, Kitchen and Servant Quarters

F 450 2,150 1-Drawing, l-Dining, 1-Cuest, 2-Bed Rooms
2-Baths, Kitchen, Stores, Verandah,
Servant Quarters and a Garage

G 600 2,300 l-Drawing, l1-Dining, 1l-Guest, 2-Beds,
2-Baths, Kitchen, Stores, Pantry,
Verandah, 2-Servant Quarters and a Garage

H 750 3,150 1-Prawing, 1-Dining, 2-Beds, l-Guest,
3-Baths, Kitchen, Pantry, Stores, Verandah,
2-Servant Quarters and a Garage

I 905 3,580 1-Drawing, l1-Dining, 3-Beds, l-Guest,
4 Baths, Kitchen, Stores, Pantry,
Verandah, 3-Servant Quarters and a Garage

5.4 B KkEx—#

FCIL, 3220 CHLEBARD, RERI ST A CWBKEAL -2 0l 50 %35
LTCWabneibnsg,
HROREREOLD, 4THO S, HRO—FBZVY "B 02— 2% 2@AKCE LR
ot 1HRREAOHF LV DT, 51 HEIEANDOL ORI ETLicdDTh B, 4
—FRFEH OV L oWEMBIER T RO £ — & & RO BEY R L /-,

T, 202 —ZOofBerRTE 4D, RERREARLLER, &2 —~4% DIREED#EE
# Table 5.4—1 KRS,

ﬁf—ﬁ@&ﬁﬁﬁﬁf&%ﬁ.ﬁﬂ*@i—ﬁm,kﬁﬁﬁlb#kb@ﬁ@ﬁﬁ&ﬁu

Bifts 22gallons/hr X D4 <{7eh LSt feol, COFERFHS TS Izl —#
EARLEELESASHEL -,
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Table 3.4-1

Discharge Gallon Errors (percentage)
per Hour New Water Water Used Water Meter
1437 - 0.6 -19.4
647 - 1.8 -19.6
452 - 2.2 -19.7
221 - 2.2 -20.7
134 + 0.4 -18.5
90 + 0.9 =20.0
44 + 1.8 -23.2
33 + 3.0 -24.2
22 + 3.0 -56.0
17.6 - 1.0 No run
11 -10.2 No run
6.6 =29.7 No run
b4 -55.7 No. run
—IKH

x—ﬁkmkﬁboﬁbht,zrv—rkﬁ%ﬁ@ﬁﬁ&ﬁmoib,zbv—foﬁm-
ﬁﬁﬁ#ﬁn&é(&otvaof,ﬂﬁﬁoﬁkiﬁﬁk?(kb,Uzuﬁénu,%m
%A%va%yﬁmmeftmfabﬁocnm,mﬁﬁtﬁb<ﬁébt&$mﬂkb
tt@&%ibnaﬁ,EK%#K#%EAL{u%&an,%én%ﬁ?éﬁﬁ%ﬁta
LEEBY, TP LOBEACDCTRHAER L i Lidhs bic Ly,

A2 AREOEHRC, BRROBAERLCHBELT VS D223 &, RKEXHK SRR
REFTARLZ 0T DL 0 L BBEINS,

—-RRH
ﬂﬂﬁ@%%ﬁk%Eﬁvrﬁxﬁﬁﬁﬁﬁﬁﬁ%bahmwoE=*7%%®zixrm
RBEPLBELCOE B ERCTE 5,

— i 3 ol HIER
ﬁﬁﬁmﬁ405=#vo@ﬁ&&ﬁmbtﬁo,itﬁﬁ?ﬁoﬁﬁ%o%ﬂ#éﬂh%
ﬁLTk%(chvacCﬂﬁﬁﬁ@ﬁ&%ﬁ?é%fb%o

— oSk
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ﬁE:*V%bvbfﬁ%ﬁm%@EEﬁéﬁ,C@x—ﬁfﬁE=*Vﬁﬁ@m%%ﬁTé
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3.5 Mf BRESLUSHA

i

HOMMARTHBER &5 Riftgee ke LET Bemiciy, B ER &NFd2 3 ool
ﬁmmﬁﬁﬁf&oto%ck,19du$sﬂ14amcmimlDwemmmntAmh—
oritylC BT 28408430, MR LOBBE D 2500 L7,

cDAo—ﬂmﬁﬂﬁxUmﬁu%oﬂm%m?&foﬁmﬁ$%n%Lf,ﬂmﬁﬁ%é
BESCD, FERFLTRIC LR T B,

BMCEEEY S LORBLDTH ELTOHPRRE LT E e, 2o & By B
ghkﬂ@ﬁ%A#dED&&ﬁoC5hotﬂﬁﬂwﬁoﬁ%%ichA®$K§§h6
&3fba&%i6hm®f1966@m%a&%ﬁ&ﬁénODAKmaLf@ﬁmﬁ%k
biiz,

Lﬁ@%ﬁ%&ﬁ?%t&KCDAmﬁmm55-1Kﬁ?£5kﬁ&%o<oto

19704 2 A, CDABYADAMT, Directate of General Works H»RKEIh,
cDAo%muﬁL<mmm55—2015mm§ménto

FHRNTS, EAKHOESIEM EFAEWater Reserch & Planning Cell, Desing
DhemmmmmemimHKEthbo%LT,ﬁ%-ﬂ%.&%ﬁ%&&%KDhr
ctor GQeneral. Works OFE TR 2RT\w5,

¥ A

Water Reserch &Planning Cell D Deputy Director i¥, Building Director-
ale THEGRAICHEN LT B E TS5, Director Design & HHPLHBoRIHLIE
%Ltmaoﬁfﬁp5zfﬁftﬂﬁﬁ%@&mmﬁﬁtfgbotmt%ﬁﬁam6fL
L Director 7 3 A i #iE iﬁ%&%’ﬁ%:‘sitﬁiﬁ%?‘;zo)vb@za—ﬁit:t?kﬁ%ﬁ%‘f&
20, RAKEOEM R T,

KECHELCC22HREOR %55 Lo EDExOThs,

Directors 3
Deputy Directors é
Assistant Engineers 17
Overseers 43
Total 69
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E.g.g'able 3\.5—2 Organiéaﬁion Chart - II

ﬁirec tor
General
arks

Deputy —
Director
General
Works

— Coordination/Inspection (;ell
— Deputy Director Contract/Claims
— Deputy Director (Q.S)

— A.A.0 (works)

-— A.A.0 (Establishment) —-I: gaslg ?rafsl:iltion

— Water Research & Planning Cell
—— Accounts Office (DGW)

— Design Directorate ——Design Division - T (Roads)

— " - II (Services)

— " - TII(Structural)
— Building Directorate —Building Division - I

- " - 11

~— " - IIT

— Works Directorate Division I, IT, III, E/M

— Road Directorate Division I, II

Drainage & Roads Maint,
Division
— Water & Sewerage Directorate Sewerage Division

Water Division I & II

Dam Construction
Division

— Maintenance Directorate TDivision I, IT & IIT
E and M Division

— Mixing Plant and Operation Directorate
— Staff for Engineering Laboratory,

— Comptrolley.:

— Accounts Staff
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FHIEHA
M, ,500 ADHBAVELRLTCWT, 500 AT 23/coaN T3, TORJTH X

v XREGE TIKRT,

Classes Monthly Annual Increment
Payment
Foreman Rs 300 Rs 15
Fitting Mechanician 175 5
Fitter 125 5
Operator 125 5
Clerical staff 125 5
Watchman 80 1

WE S, 7TEDNFE oo BRPEN LoD T, 1970 FD4A9HCA T 71551 E
i, LL, A+ AT TRER LI HBENCBEOTE LDV DI, FHTRIHLE,
HEER, BRCREHLH, RUHEE 2T 5,

EAGHMGRoMEERAEEREMEER L G2 ECRT,

Year Expenditures
1968 Rs 1585710
1969 (2000000)
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Islamabad OREADICET 2 R0 A 2 i,
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Table 4.1-1

Estimated Current Population
. by
Technical Committee, Planning Commission

Year HNumber of Rough estimate Rumber of Rough estimate Total
public of population private of population population
servant living in these houses by living in
houses quarters by assuming private houses

assuming an the ratio by assuming an
average family of public average family
size of 5 persons servant to size of 10

private persons

houses 1s

10:1

1962 600 3,000 70 600 3,600

1963 2,250 11,250 225 2,250 14,500

1964 3,200 16,000 320 3,200 19,200

1965 5,100 25,500 510 5,100 30,600

1966 5,650 28,250 565 5,650 33,900

T 1967 6,250 31,250 625 6,250 37,500
1968 6,300 31,500 630 6,300 37,800
1969 7,800 39,000 780 7,800 46,800

Table 4.1-2

Estimated Current Population
by
The Japan Survey Team

Year Number of Rough estimate Number of Rough estimate Total
public of population private of population population
servant by assuming an houses by living in
houses average famlly assuming the private houses

size of 6.6 ratio of by assuming
person public servant an average
to private family size of

houses 15 10:1 5.9 persons

1962 600 3,960 60 354 4,314
1963 2,250 14,850 225 1,328 16,178
1964 3,200 21,120 320 1,888 23,008
1965 5,100 33,660 510 3,009 36,669
1966 5,650 37,290 565 3,334 40,624
1967 6,250 41,250 625 3,688 44,988
1968 6,300 41,580 630 3,717 45,297
1969 7,800 51,480 780 4,602 56,082



EHEAORKEKARP LRI H0T 15000 AoHESERLBRAARNCMLS, 5
LCTable 41 -2k Table 41-3 KHEETHh B, o

Estimated Current Population
in Islamabad

Year Total Annual Annual Naote
population increase of percentage
population growth rate

(L) (2) (3
1962 19,314 First move to Islamabad

11,864 61.4

1963 31,178
' 6,830 21.9

1964 38,008
. 13,661 35.9

1965 51,669
3,955 7.7

1966 55,624
4,364 7.8

1967 59,988
309 0.5

1968 60,297
10,785 17.9

1969 71,082

412 BfFoAOifEs

a) M.”S Doxiadis Associates + 1940 . ol

ABHERBEXRTFCFRLTILORF U+ DDoxiadis Associales .'C‘-"E.‘ﬂ'%‘l‘able 41—
ABIVFig 411 WRT, ADHEEBRH -0 HHRRME» > 5EMomnADY 7200
FiK, 36000AEFHRL, MATHORBCATEHLAHARY %000 ALRFiote 25
CIhKBRIFOFWELS, S ohliebhsd, 1985FNDAMNE 50000 A,1980
FLA400000 AN EHEELTWS, 20 400000 Ad3% 270000 ARAKET,
LR e N - ¥ (e ARY -

b Mr. Price, 1980, ol
Ogmaﬁaou,=n7£ﬁ@®ﬁﬂﬁ%Mpcan:Pﬁ&bﬂ9ﬁ8£k&®
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ALHEREL, 19804 ¥ TIC 400000 AKED EVIFECEEE DT V5B, 1968405
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FIG 4.1

PROJECTED POPULATION _IN_ISLAMABAD
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)} Planning Commission , 1969, 0@

—gicix, Anm@mﬁt WA, E&KlbolﬂmdeQ% , BB Lo i e
@oAGEMKﬁLtu<bfw®&%bm%tmv,&mﬁmu,xgﬁmIMmmmdm
*EL&ﬁ&T%A&f@&(.ﬁ#xﬂvbﬁﬁéﬁlﬂﬂamﬂiﬁhxf.méﬁvtl
BEFZDALRHFL TR ALTH S, LEL AN RREEAOM, BEADG AT L -
b ob0LEBbhs, '

ERSUOWEFRIT Karachi ¥4 Ravalpind i BB ST LI woC, Bl
k@&knu@mbﬁm%@&aanauLmQ,IuammmbﬁﬁmﬁﬁTaiﬁmf&
PRICRASS Y, TOMHOEDICHEF OB EREENC S %5 XTR S5,

hkwmnwﬁﬁ.&ﬁ.&%%ﬁxiwﬂ&ﬁﬁkt%%ﬁ%Kﬁbf,Et,@%,
ﬁﬁx&vﬁﬁmxaﬁﬁmtm%m&bf,%&10$%®ﬂ%$%oﬁ%ﬁﬁmﬁ£®%
ﬂib%?@?%@&ﬂﬁé#bophmﬁof,5<®A4ﬁﬂﬂ$%¢itﬁmbthb

WHBRBERLC LT ILAL 5D, BAKADLEAL AT L 0 EBbh B,

iﬁpﬁiﬁxalﬂamwmo%ﬁﬁmmﬁ4ma$%$%kL;36ng$%ﬁbr

VA—BESORREENSEIMLOLLT, Planning Committee I FKET L5
KIMOBMEE I EML 2,

Year - Alternative A growth - Alternative B g;:owth Alternative G grow;th
under best condition under normal condition under adverse condition
Population Increase (%) Population Increase (%) Population Increase (%)

1970 75,000 11.8 75 ,‘C‘)OO 11.8 75,000 11.8
1975 120,000 60.0 — 115,000 55.5 ]:13,050 50.7
1980 175,000 45.8 153,000 33.0 136,000 20.3
1985 220,000 © 25,7 N 190,000 - 23,5 ‘ 162,000 19.1

MAADCBL T2, L@Auﬁﬁoﬁ%ﬁ%ﬁtﬁ%&aowiéf&& Table
41-4 B LU Fig 41-15MH, -



Table 4.1-4

Population Projection as Planmed by 1985 f

) . 25,000 .
F-6 i 12,000
G-7 32,000
- F-7 15,900
& - E~7 : 2,000
G-8 45,000
. -8 15,000
H-g/1-8 - 5,000
G-9 45,000
-9 Garden
E-9 10,000
H-9 5,000
. LI-9 13,000
AR ' [P I : 45,000
H-10 5,000
1-1¢ 15,000
1-11 5,000
I-14 12,000
1-15 . 12,000
I-16 12,000
F-10 15,000
F-11 . . 10,000
E~10 10,000
E-11 15,000

D-10/D-11 6,000 N
G-11 45,000
Hi-11 5,000
Public bldg area 10,000
Blue area 4,000
Diplomatic enclave 9,000
Aduinistrative sector 5,000
Hatlonal park area 12,000
Lekour force 20,000
¢+ Tatal 503,000 - Say = 500,000

@ Planning Directorate , CDA, 1969 0fl
Islamabgdq)?ﬁ?ﬁ{hmﬁjﬂc{fhzﬁaﬁa%ﬁ@m4) ESvTw3, ERBRoO\|AERNK
2T, EpleE Sector DFRB LUTHERRY, ARNAHEAY SIvANBEORE, S
i wERSMROMBER FEIN D,

CDAMTRULEDE 4 XAHE, Y1970 ~758FL LB E, & Sector DREMBEY
DEDLIICHEL TVB,

i) G series will contain high density residential devéiopment
for low income group of staff of Attached Department;

ii) F series w%ll be planned for private development;

i11) FE series will have residential development of middle/high
income group Government/Attached Departments;

iv}) H series are reserved for institution;

v) I series axe reserved for industries, workers and displaced
persons.

From this it is expected that by 1985 the extent of growth of
Islamabad will be as Table 4.1-4.
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Table 4.1-5

ITRFRT LS n@E LB ThH A,

Existing Population Forecast for Islamabad .

To.

(c)

(a) (b). . (d)

Year M/S Doxiadis Mr. Price Planning Planning
Associate estimate made Commission Directorate,
estimate made in 1968 estimate made CDA estimate
in 1960 “in 1969 made in 1969

1965 50,000 - -

1970 150,000 85,000 75,000

1975 270,000 250,000 120,000

1980 400,000 395,000 175,000

1985 520,000 229,000 500,000

1990 620,000

1995 720,000

2000 800,000 1,000,000



1985 EBEoERADRRAMCEL, bLEEBLTHERELRT 20 L8NS,
2000 EE TOADE1 00 FAFEL BTSSR LR ERIRESRVTS B3,

413 fkAD
BRANOREEIEVHETHD, W I2h0REEAE A HIH, YOFEIA—FEHT
b HE, HIEENRE LA T2, LaL, WIhCLTHRR I 04ERDID Islama~
bMDAD%E%K%ﬁT%@@&t&fxﬁﬁfbao

BHOBEC L - TR SN RRES, SHAFRAER0BES~0F R0 DL, TR
B e LT, ADEimEmcs s, T lovroRECHT 208 ( THAREL.
DHBHHPEIN), HHVRTORRKRAR L TACH, BRADOHKEDOREC K2,

cok 3 nRHOMRL OIS RRCBES Ve SHODADL IFLVREICL -
tmm&%bmﬁn&mbmvo%5L{xomﬁuﬁﬁkuoﬁﬁﬁfatmm,Aumm
O LR L TR BTk BT EREEND, o

(a) FLHRI MR

cofEE, BRob3BPHCHL, SMECEKOMMARENA TP FETH S, B
635 LOBEBRCREND, COFBEHCIRAG S22, HLTREEMMKIIL
%L,Etl%@kvmﬂﬁfx<%§Lt&%n&#?bi5m%ém51miaoé@ﬁ
HICE >C Islamabad ORRAORERT S LOXDL J LD, '

Total Percentage of

Year Population Increase Annual. Increase
1962 19,314

1963 31,178 11,864 61.4

1964 38,008 6,830 21.9

1965 51,669 13,661 35.9

1966 55,624 3,955 7.7

1967 59,988 4,364 7.8

1968 60,297 309 0.5

1969 71,082 10,785 17.9

1962~19 65EDELRMMMETF L E10785 AT, HriXi19 68~19 694
| MO EFAL ThB, ‘

P EOHECHRELEREADY Table 41 -9CDE D, T CZEMHMEE 10785
A&T5,

b EHRCLDHHE

ML 2Tk, BEOADCHTHH HLBCART 2HEERT, COHTRTZTF7
45 ENFREoMBICE D, HBC L > THMARERDDBAEBET RE T LIL, 2D
N RRAEAIC I B THRERSS 2D T ETh Do HICHBRNEHMBNCRERHCALRD
BMEIROREREY Lbhhok BT ci:, coRBLRBRHKL Shickh®REAVD

LAKFELZERC LD, BARRLZFER, AZRBROLVENBTCEE
4~9



T58, ToOWAEORIRI VI vAE L,
vinctl, FEHARRTHCoN, ATHMCOCTRBURMETT 5 & L EET
RETh B, . o
Istamabad OEMKIMAR OEHFE% Table 41 — WFET,
Table 4.1-6

Percentage Rate of Annual Growth of
Population in Islamabad

Percentage rate of

Year annual growth Note
1962-1969 20.5 '
1963-1969 14.7
1964-1969 13.3
1965-1969 8.3 The war with India
19661969 8.5 in September of 1965
1967-1969 . 10.9
1968-1969 17.9

1967 ~19694m 3ﬁiﬂﬂ®$ﬁﬂﬁﬂu$tmv~c Islamabad ® 2 000 4ERC I 5338
AQZHEETNEL756000ALRB, LPL, coMfEbENCLAETES,

Islamabad ® 200 0454 5 AN D MERIEE %R # ¥ {8 Lahoren B & # Bl ic
FIKEIPRBNEB LoD, 19 604EOERWERL DL, A FR 2~ OEFTHRMMEB X
25% L3ANTW3, i

AR 2 OMBTOETFEMMEL IR Lo ¥ICRT,

Table 4.1-7 - ,

Annual Percentage Growth Rate for
Several Cities in West Pakistan

(City Name) Hyderabad Multan Gujranwala Lahore
(Year) up to 1985 1975/1990 1971/1981 up to 1981
(Estimateg ‘ 6.00 4,73 4,97 o 4.1
annual '
percentage)

- {Method) by constant Geometrical Geometrical: Constant

R . annual per— comparison comparison annual per-

centage centage

{Estimated M/S Parson M/S Parson M/S Parson M/S Nihon
by) . Suido



o . .Table 4.1-8

- . - !

Population Projection with Decreasing Growth Rate -

v - B R o Lt o v

. Percenéqgé . )

Year Rate of Growth -~ Population

1970 | io.g‘"i‘- S 78,830 . ( 79,000)

1975, .. .. . 9.75.. . ... _ .. 128,170 (128,000)

1980 S N 197,745 (198,000)

1985~ 7.5 289,33 - (289,000)
T 1990 6.31 401,344 (abi;qbol

1995 5.16 527,519 (528,000) -:

2000 - .. . ok - 556,993 (657;000)“:

@ kAN .

WAHVARFHICL o CTHEB IR RADR W E T CRRTE MR, BETRIELTOm
NP5,

Table 4.1-9

Projected Population in Islamabad

Year M/S Mr. Price Planning Planning Arithme- Constant Decreas-
Doxiadis estimate Commission Directo- tiecal ., percent—. ing per- °
Associate made in estimate rate CDA method age rate centage
estimate ,1968 - made in estimate of growth rate of
made in . 1969 made in growth
1960 . 1969

(0 an (I aw) W) (vI) (VID)

1970 150,000 85,000 75,000  ,.130,000. 81,867 78,829 78,830

1975 270,000 .__. 250,000, _120,000._ . _300,000 . 135,792_,.132,231 . 128,170

1980 400,000 . 395,000 ° 175,000 400,000 189,717 221,813 197,745 .

1985 - % & 520,000  220,000' 500,000 ‘243,642 372,083 289,336

1990 . 620,000 - ° e 297,567 624,160 -401,344

1995 720,000 ) ) 351,492 1,047,014 - 527,519 |

- .- cag .. i
2000 Ltete T 800,000 n 511,000,000 405,417 1,756,344 656,993

. A

Annsal Annual  1970=10,9%

- L. increment percent- -1980= 8.6%

B L« -7 45106,785 age'is - 1980= 6.31%
- - persons - 10.9%- . -2000= 4.1%
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(d) Hamhm(hmﬂshn@1970$7ﬂ@kﬂﬁﬁﬂ
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Table 4.1-10

Projected Populatlon in Islamabad by Plannlng Committee,
Government of Pakistan

1970 75,000

... ... 150,000 -

1980 N 225,000 )
1085 ~ E - 400,000

1990 ’ * 512,000

1995 638,000

2000 768,000
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Table 4,2-1
Actual Water Production

per Capita

Year Current Total Water Average Day Con-
Population Production mgd sumption per Capita
per Day  gped

1965 51,669 3.14 60.8
1966 55,624 6.49 116.7
1967 ’ 59,988 7.48 124.7
1968 60,297 7.70 127.7
1969 71,082 9.09 127.9

fa) “FAZVICHT HEIBHOH
FrFET I 5CAKRIZ34~50 gped &7 o T\ 5B,

Table 4.2-2
*Year Estimated
Name of Community Actual

1968 71 75 80 a0
Lahore 34 - 36 45 -
Multan - - 40 40 40 50
Hyderabad - 35 - 45 50
Gujranwala - - 40 - 50

b} BXo#ioF

1) 19694Em 1,504 B HORBBKRITAEHLED T, 60gped THhDH, Tt
196 7R MRBEELVALTRORBRLKC L D70 gped KETHN ok, 196040
P gRARICo TR T2 DD L, HH: 74gpcd, KR : 88 gped JEHEI 75
gped . KEE : 89 gped , MZE)IIR : 59 gped. Ji#h: 80 gped , B XL GFLIR : 46 gped £¥no
Twb, CRHOMH bR S OICHA O DLBHTH D, HALIER M E R BIRC S
e

2) MECRAFTHBRAR PR 30 % 0RKARETR TV,

3) EMWAHE &L T 45gped o HAKEEREL Twb, T 0XKEERIAK ,

K Bhic { HAAK  KRER . A, TE, FRECOHAKREEA I RARS R
4-13
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GALLONS PER CAPITA DAY (GPCD)

Table 4.2-4

Name of Cormunity Population Average Day Max., Day

Max. Houre Note

Served Consumption Consumption Consumption
gped gped gped
RICOSTIA x103
105 52 - -

MONROVIA 92 28 - - 1967
CAPETOWN 950 29 46 58 1965
ATHENS 1,853 32 - - 1965
PARIS 2,760 64 74 - 1969
ROME ’ 2,682 99 118 - 1968
LONDON 6,132 62 80 - 1968
CHICAGD 4,703 183 298 - 1968
KABUL 237 13 36 - 1968
COLOMBO 550 - 3% - 1968
KUALA LAMPUR 1,100 38 48 - 1968

PROGRESSIVE WATER CONSUMPTION IN VARIOUS

FIG42~2 COMMUNITIES OF WATER SUPPLY IN JAPAN
140 SHOWING AVERAGE DAY CONSUMPTION
120 n\.(b\ //
Oy~
//
100 — ? .
T Y
s [ == Oxo
==__,-/ N \.\M.—-‘ __'.T_Qﬁ__..-oﬂ__;_._;—‘:;:
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1 ALY OKOERARIEVEE S s TRoTB, HEiFEKH, 3SBE, KEloKE,
RERE 2 = 2 HOBR, KENEOBE , B BLO LA LEPBERLL AT 6B,

REEFIAKGE CERA R4, BB, ot <, RBEERT , Bhllide & O REMI K% St ) i3, @2 x
HHVCEMTZ ECRDR, 2UAKREOKBAEL® B b 0T bo

Islamabad ZGEOBARKFRC LD, HBHBATCHS7D, 1 Adbich oRBOBK
REFEDDC EBTER G, ZOIHCHAERMSERREERARLCHED, EEY 7 5AH
CHREMAKCOWTHEL, 19704F383008~48 13 AORMICRAL 12 REEKH #
~ % 6 02T ORME L R % Table 42—5 , 5L W Table 42 — 6 WKFET,

Table 4.2-5

The Weather Conditien During The Survey Period

Temperature
Date Max. Min. Weather
Month Day °C °F °C °F
March 30 Mon. 2%9.0 84.0 9.3 48.5 Fair
31 Tue. 28.8 84.0 10.8 51.5 " Humidity = 23%
April 1 Wed. 30.0 85.8 10.0 50.0 " " = 17%
2 Thur. 30.2 86.5 9.2 48.5 " " = 80%
3 Fri. 30.5 87.0 10.8 51.5 " " = 16%
4 Sat. 31.8 89.5 11.3 53.5 " " = 17%
5 Sun. 32.5 91.0 12.0 64.0 Fair to cloudy, humidity 18%
6 Mon. 33.0 92.0 14.5 58.8 Fair cloudy, dust thunderstorm
in the evening, humidity 16%
7 Tue. 32.0 90.0 20.0 68.0 Cloudy occasional thunderstorm
rain, humidity 25%
8 Wed. 32.3 90.1 14.7 58.5 Falr to cloudy thunderstorm
dust, raising wind evening/
night, humidity 38%
9 Thur. - - - - Fair to cloudy, humidity 24%
10 Fri. 35.0 95.0 14.5 58.0 Fair/cloudy, dust thunderstorm
followed by rain evening/night
humidity 17%
11 Sat. 37.0 99.0 14.5 58.0 Cloudy, occasional dust/
thunderstorm followed by rain
evening/night, humidity 17%
12 Sun., 37.0 99.0 18.0 64.0 Cloudy, occasional dust/
thunderstorm followed by rain
evening/night, humidity 23%
13 Mon. 32.1 89.8 20.5 69.0



Table 4.2-6

—

Reading 30/3/70 Numbers Remarks gped Average Amounts of Amounts of
to 13/4/70 gpd of of water con- water con-
family garden  sumption sumption per
members sq. ft. from water month from
meter reading record at Cn
gal/month gal/month
(1) (2) 3 (4 (3) (6) n
1 Water leaking 7 - 1,925 - 6,000
No glass 7 . - 1,400 - - 4,500
3 No glass, no 7 - 1,400 ) - 4,000
hand
4 - do - 5 - 1,400 - 4,000
5 - do - 11 - 1,400 - 5,000
6 No glass 20 Office - 1,400 - 8,000
7 Out of order 4 - 2,000 - 4,000
& No glass 6 - 1,400 - 4,500
9 Out of order 7 - 1,400 - 4,000
10 - do - 8 - 1,400 - 5,000
11 - do - 7 Office - 1,050 - 10,000
12 825.1 2 German 412.6 1,050 24,753 10,000
13 Water leaking 7 - 700 - 10,000
14 157.3 20 Office 7.9 495 4,719 7,000
15 No meter - - - -
16 453.0 45 Office 10.0 2,100 13,590 11,000
17 Out of order 7 - 1,050 - 4,000
18 290.7 10 Of fice 29.1 1,200 8,721 15,000
19 184.2 5 American 36.8 1,400 5,526 26,000
20 Out of ovder 16 Office - 1,400 - 15,000
21 Water leaking 8 - 1,300 - 8,000
22 449.0 6 74.8 575 13,470 8,000
23 No glass 8 - 1,200 - 12,000
24 Water leaking 4 - 150 - 8,000
25 388.5 5 77.7 150 11,655 8,000
26 198.7 7 28.4 725 5,961 15,000
27 352.4 & . 88.1 500 10,572 9,000
28 164.2 7 23.5 400 4,926 7,000
29 383.6 9 42,6 300 11,508 26,000
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30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

45
46
47
48
49
50
al
52

53
54
53
56
57
58
59
60

(1)

507.2-
171.8
Water leaking
62.3
225.6
Water leaking
181.3
Water leaking
4.1
200.7
Water leaking
100.5
Locked
200.7

No glass, no
hand

6.1
67.5

No working
No glass
241.4
549.2
54.5

No glass, no
hand

368.2
Water leaking
123.6
179.4
Out of order
232.0
Not allowed in

- dao =

.(2)

=
[~ |

LY I VLR < B - < I -

o
[+

.10

G = N D DO W S 0 W AN

(3 {4)
84.5
24.5

12.4
75.2

45.3

Indian -
25.1
50.3

200.7

11.3

360.2
183.1
10.9

40.9

41.2
17.9

25.8°
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450
Vil
Nil
Nil
Nil
250
225
300
Nil
Nil
225
Nil
200
Nil
200

Nil
300
300
Nil

Vil

Nil
Nil
Nil

Nil

Wil
Nil
Nil
Nil
Nil

Nil

(6)

15,216 .

3,154

1,869

6,768 -

5,439

123
6,021

3,015

6,021

183
2,025

7,242
16,476
1,635

11,046

3,708 .

5,382

6,960

- o (D

12,000
8,500 .
7,000
5,000
6,000
6,000
5,000
6,000
5,000
5,600
8,000
7,800
6,500
5,000
5,000

5,000
8,000
8,000
5,000
5,000
8,000
5,000
5.,000

9,000
5,000
5,000
4,000
5,000
5,000

5,000



C0HDI L 27THEDA—ZHRERRIBHVWTED, Fod5bo 3 4ARMERCRERIRED
DThot, BELKRI G oA TWAKAL -2 2R LTh bl Ab b OBEAR
o XERET, ’

Water consumption per capita
per day calculated from ]
meter reading gped Number of h?uses
0 to 10
10 to 20
20 to 30
30 to 40
43 to 50
50 to 60
680 to 70
70 to 80
80 to 90
90 to 100
above 180
Total

W © M W QO M= &~ N W O

N
£~

24 FDOEEOPTCIFEN1 AdbTch 180 gped Bl offiARYEGL TV 8D
Boll, TRIFOBAYERVT, Eo&o—RESKOVTHESHAKRERD B LNM3
gpecd &ftd,

SHBIVEAFTHCTCEBROKOHEARIZ157 gped TH %, ZhHDADNIZEH
oML LAGh b RBEHECOATHERARY 1 Ablchc T L,

137 — 52 gped

REME, P-4 0bs—REEOERBKAKREE 4 A2 BCRAL L, BOLEIR
1800sq-ft C BN 1EHEAKLTCVS, ROk 166 gallonsThotc, £D
RORBL 6L THH» LREEHKAKOFEKREE1 A1 Hbi D 277gallons Lighbe
— Director Planning o#l4&#

CDA@Director Planning® 1969411 A1 CERL cflLitss Populati-

on Projection and Water Needs for Islamabad, RX% &ARHERAARBKFZD
EEbhehs,
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Table 4.2-7

Average Day Water Consumption

in Islamabad )
Percentage (%) Average day
Water usage of total water consumption
gped
Private houses and minor 50 25
centres
Private gardens 30 15
Municipal and major 10 5
centres
Light industry and work~ - 10 5
shops
Sub-total 100 50
Green spaces 10
Loss and wastage 20
Total 80

~ B2 o 3% St Rk
B A0 B Ao fE B AKRIC O WTELERBED XD L3 0 Th B,

Table 4.2-8

Average Day Water Consumption
in Japsn in 1967

Water usage Percentage :nv::“etg::

of water =g
gped
“

Dopestic 4z n
Commereial 14 9
© Industrial 7 3
Public and Covernment 4 3
Others 8 6
Sub=toral 5 53
Leekage and vastage 23 17
Total 100 0

Note: In the Table 4.2-8, average day consumprion for 1504
eotmemities lugluding the hig eities of Japan ia 70 gped
out of vhich 30 gped is for domeatic use, This table has
been prepared in consultatiom with the water supply sta-
tiatica of Japan for the year of 1967 consisting of 1504
commmities with population ¢f wore than 5,000, and the
total population served ia 63 milliions. Tn the case of
the pew town planning in Japar, the average day econsumption
i3 taken ar 45 gped. This cousumption of water has heen
taken purely for the domestic use, no provisfen for industrles,
offices and other public places is made in these housing
Arcas.
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— T gk
WHEATXIEAKOBHERAKERZHASL-DIC4 #@iﬁ'&ﬂi&@?}{ﬁ‘ii — 2% 2 B/l i
S TR LIz, ToRBE2 YT,

Condition of construction Consumption Gallon

per day
Construction just begun o 50.4
Now placing concrete 443.1
Now just completing 134.3
Almost completed 91.7

1 HOEEYRCHIOLH 4~ P AP KETH S, BEFSRRTBTREALT bRT
WhH, BEH-TWB LT HEHBH, BBAKACEE Sector CERFHFFERT BT Ll
iy

BREHBDSector BCOTU HAREAKBNCHLT 1 Th b0 o BKBOEECETAL L,
— kRt FK

A BB e LB KR, 197043 A5 HiF¢Director Horticul ture®BH L &
bo¥ Annex— 4 HETHS, ThicsBERKREY C LArCHLTTHD, BRHMAKELT
5 mpgdofi fARRZZT LD TRRTH 5, _

“Reporit ‘of-‘f}eohydrology of the Federal 6apital Area ,West Pakistan
(Water and 8Soil Investigation Division,Water and Power Development
Authority,1966.) " o, EHE—HOBTARECE 2 LABKORMEELT
OPRBTERARESE I DD LBRT w5,

i L oRF oW KEE 3 2HHREP Y0 EXCER-T5, HFCLTSE0sq-M B
ERFERLE300~400tER60%5, HHRTOMHL OBPBHOR S~ 10~50
ftofETh s, ERCLTEEOEID 20~3 0% 2B HDT V5,

B&E5250ft 2XhPidbsdMBcio PR CHERIT LS CRFL D ORH0.25~
15 cusecs OIHURNRL SN B, BHFC L - THEX OBEAFT ZRE S L UHICENRELR
SN EL T %, ZOHRCPVWTRHMTAHEOTRACoOBRBCH T KoEMEONE
EBU B LBPRE L, '

AR TET~OBEEFALAINPHO0RBC L o THEER B, BT ROKMBMEIZIK
UAERKCIEL ThrbabT L e, MTRKEKRRFHES tLHAIN DT EETT,

REDMBHAELTH>T, 2o, HFAFERRAICELCREL THRELEELT 20
~40cusec(11~22mgd )DRENL BRBTHS S, BIF QR AELLS~1METH
h, MCdBARLEPERAKIHFRKCEL LI OR LV, AP T LRXHFORETSH %,
HFrLOKERBOMKAC L bHARATE 5,
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Korang 3 X O Qumreh —Kast ¥ of i 5FALTC LdogbHofikAKkeETse
b —iR & LTRET B, : ) ' :
— ik AR

WMkAKCHELTOBHEY Director Municipal Administration 5197044 A
11 BERF totcb o2 ¥ bif b,

1) BESEMT240 ok KPB 2, Tholikoidicfibhikilits &%
400000gallons ThHot, HAAKIKHEEXBECHRY 2 ohiziikeADLHFAKL L,

2) BEOBRRIGIEAkEADKERE bHCE, :

3) BT %4 UTCHF S, (Chapter IX Fire Fighting)

74. The Director may impose any charges on the Insurance
Companles, in the event of any fire in an insured building,
provided the charpes will not exceed more than 1% of the annual
rental value of the building or as fixed by the "Authority"
from time to time.

75. All instructions issued by the Director with regard to the
fire precautions in private buildings and government imstitutions
shall be carried out.

76. The Director may appoint fireman on duty at commercial
building like picture houses to avoid the risk of fire and
nominal charges for the service will be recovered as may be
fixed by the Authority from time to time.

77. No person shall interfere in or hamper the fire extinguish-
ing operations of the Municipal Fire Brigade in any manner.

78. The officer in charge of fire fighting operation may take
the following measures for the safety of public life and property:

1) He may pull down a portion or whole of the premises
involved in fire operation. -

-2) He may shut off any mains.of pipelines to allow better

' flow of water to the scene of fire and may take further
measures considered essential for the preservation of
life and property.

79. Wo persons shall be liable to pay any damages in respect
of anything done in good faith while directing the fire fighting
operations.

80. Any person committing a contravention of any of the bye-
laws in this chapter shall on conviction be punishable with
fine which may extend to five hundred rupees’ and in the case of
a continuing contravention with an additional fine, which may
extend to twenty rupees for every day during which contravention
continues after conviction for the first of such contravention.
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Islamabad OEBF RO T¢I, kPO FWERKA » REFERARED ORI o0, LL
2 At BoBHATABIBE TS, LACBEFRAEZES 1 AhrilThlll o
WwWh, BEAYORYHBEEHEOMARBRETSH Y, BRUHFCRASLTV2HREALAEHELT
HARAKR T30 EBbh 5,

-8

PEahtt, ERSLOCEALZRE LR 197 04FE0RHH{KR%E 50 gped 50

BECH B, ,

BEoi A B PRkt coRExd tcEETH LTS, -

TATHb ) RHBRARICHET 2 B8EZREFOETHUMBROEDLELITH S,

4 S R
1968~1969 0.157
1967~1969 1275
1966~1969 3100

RRADOHEEDOEE1967~19694F OFPHFEMBEACLIIK, FEDO1A1E
atb%ﬁ%mﬁoﬁﬁmm19$7~196%$b1A1Ebtb%%ﬁﬁﬁo#ﬁﬁm$
EAVB LD LT 5B, ' .

20004 ﬁ*coﬁﬂ%aﬂ A1 Bz b FigiaK i g &K%E?6®K$¥ﬁ®{$0$
#1275 L LTHALER% Table 42— 9KTToﬁ¢®ﬁmﬁ®%éu0DA®¥ﬁr
HEAELL TP b0 PR LERETH B,

Table 4.2-9

Estimated Average Water Demand"

Year Actual demand "Percentage of Demand
gped leagkage and wastage gped
1970 050.0 50% (50 gpcd) 100
1975 53.3 54% (36.7 ") - 95
1980 56.8 37% (33.2 ") 90
1985 60.5 33% (29.5°") £ 90
1990 64 .4 24% (20.6 " ) 85
1995 68.6 19% (16.4 ") -85
2000 73.1 14%4(11.9 "y | 85

ﬁ%ﬁ@meum4z—9@ﬁ%ﬁiﬁmﬁtmutoLmLﬁ%%ﬁLt%%@An
DRIME & ORI 0Bk B, &ﬁLt%hmFLr#@&&T?%tamzﬁf&b
Je
EWABLIDORARZLELIAEBA — s L UvFTokkughkittrboths,
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R K TR 0 E B R R BHES X G2 RKICH T 5 Ml 75 £ — 2 f0 K HIC X » € HE
FADKR S HEEDR AR KECHLST 580 ERET 5,

100% @4 ~s=ﬂ;rlJéﬁﬂwﬁﬁﬁﬂéhm%yxﬁva-?A"c-mxﬂ)aykﬂnif'g 15%BE
DHOTHSD,

422 HRAKXROTH ‘

HACRRO® CABMBA HET 5 DR ERKROED, AL OBHOLRELo
ERELF TR Tl { Tkt b, L2 L Islamabad KE@LTG&?ﬁﬁ%D%g%fﬁt
Ltttﬁkhi5tﬁ%k®f,%hb@&ﬁ*ﬂ@ﬁ&%l%%%%Ctd$ﬂ%f%6o

ARASY BRI L CHAROM P AR DRIk #ET 5 EH & LT Table
42-10, 11610121 R,

Table 4.2-10

Ratio of Average Day,

Maximum Day, Maximum Hour Demands in Pakistan

Citie Average day Maximum day Maximum hour

rhies demand demand demand
Multan 100% 150% 2257
Hyderabad 100% 150% 200%
Gujranwala 100% 150% 2007
Lahore 100% 150% 225%

Table 4,2-11
Ratio of Average Day,

Maximum Day and Maximum Hour Demands in Japan

, Average day Maximum day Maximum hour
Cities -

demand demand demand
Large city
Industrial city 100% 120-140% 160-200%
Medium & small
city 1o00% 150% 200-300%
Town, village,
New town 100% 150% 300-600%



Table 4.2-12

Examples of Ratio of Average Day/Maximum
Day Demands in Other Countries

Name of Population Maximum
community served average ratio Note
{(in thousand)

London 6,132 1.28 1969
Stockholm 923 1.27 . 1968
Hamburg ‘ 1,930 1.30 1968
Paris 2,760 1.17 1967
Wien - 1,600 1.32 1968
Zurich 435 1.54 1968
Rome 2,682 1.20 1968
Philadelphia 2,003 1.30 1967
Baltimore 1,500 1.44 1968
Chicago 4,703 1.63 1968
Honolulu 500 1.35 1968
Capetown 950 1.59 1969
Kuala Lumpur 1,100 1.25 1968

Fig42-3 LB &L 1967460 1,504 BT RBAKKE & ALHEKE ol
128 LhoTwb, T RABHC2UTREZOKSA 11 0~140 ofifi &l o T3,

Islamabad ORI UREKS 2 E0C &5, Tihbd, ELaR@tbtchr L, &
M oMErALERC L, BLY, BUEBVCRRIEAPRT I THHIC E, o vE
BGED 3 Y EROFHES ToLThcflTwd, L TTh bR HE#AKEE:, A
KoF#ESToHEGKRCMA b D ET D, :

Fig 42— 4 BEHBBTORIBE L >TOBbOTHER, &8 0oMITORAL
DHBEABHOLRE DR AP LAS REEZRTC ERE oS 0 Ebib, ThbOKRKS
FUHMESBLCo¥o L L, Islamabad o4, HREAKRKRIZATLH
WAKRDO150% &L, BRRAGKRIACLC 300% &350, BRIADORAE &b
CHRARARKRILEVKETLT300%~250%&m5CTHD 5, BLbofRcd &7
WwWC, AR75000A EHLCHRAKERE DDl H#EET 5,

Average day demand 50 gped or 375 mgd
Maximum day demand 75 gpcd or 5.6 25mgd
Maximum hour demand 150gped or 1125mgd

WK R o B fe BRI L3 & BRI LR Fig 4.2 —~5 % X U Pig 42— 6 KR T,
' 4-=25
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FIG42-5 ‘TYPICAL PATTERN OF SEASONAL VARIATION
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Table 42-12 ¥ X UFig 427, Islamabad oEERALERF |

19 69 4 ik, Eﬁk&mmﬁ%ﬁﬁtttgnsﬁt6H®ﬁmﬂ%MTmTTa
(Table 31 —1 K L K31 -3 X DT, cmi(}DAmrzﬁEéiéhf..%rﬁ&, Korang
H/W 3 X U5Simly kB 550 E%Kﬁ@%ﬁ®20f%6) '

A CDAYHE BAkBEg
5 6.7 4mgd 8.19mgd
3 4.2 4 722

cofEE, ANORARERTEHY, H¥ DVERTS e LXTE A B0 Tk B
A ERARAKRCH LT, tto4~&mdﬁLw%mf$mm%@&A5na

1970$@Eﬁk%mﬂmmﬁ?112&mdUMbm42—13;0)tmo BRI B
DRITHRR Ev5-2 kit b, .

smwlhm@ﬂﬂtaﬁm#bzmmdo%m%fgaﬁﬂﬁ<w%?acaﬁ§ibv
2, Dam R ILINCIL 3 EEWIERRLETH D, MKBIEEE, 197 34ELIRE &7, BE
ROKE» X BB S5mgd KR TS iml y #HK 18 5 RTEKBERKCEALIC D
TOIENELRKFTRRBTH D, Lo TRAYR LT LHOERTHIARARBE L -
T %,

Simly #K#Bix, 1979¢¢tom%¥mﬁbf%m?a%oab1979¢u%®m%
gmmmﬁkohTmKmermbﬁm?%4hmd@%ﬂ%%OKﬂmmrﬁK%#B?
KT 5,

Kahmpur #KBHEL 1979 FOKBECHE AbE5ER SR B lebicis, I1E - L8t
1975 FRIBDITRHEDEVTH S I,

Table 4.2-13

Estimated Water Demand

Served Average day demand Maximum day demand
Year
pepulation
gped mgd gped mgd
1970 75,000 100 . 1.5 150 11.25
1975 150,000 95 14,25 143 21,45
1980 225,000 90 20.25 135 30.38
1985 400,000 20 36.00 135 54.00
1990 312,000 85 43,52 128 65,54
1995 638,000 85 54,25 128 81.69
2000 768,000 85 65.25 128 98.26



SHOWING RELATION OF WATER CONSUMPTION =

FIG42-7 'AND DESIGN CRITERIA FOR WATER SUPPLY PROJECT
(Assumsow TYPIC;QL HOURLY VARIATION )
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NETIAD 1979 SFilcigke L, 2L 1928 4FE CIORAKMBT S,

W%ADQﬁEK%&dL(%ABR6C&ﬁ,1992$£f®km%mhﬁbfﬁ8b
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Year Max. hour demand Max. hour demand
Average day demand per capita
1970 300% ' 300 gped
1980 300% 270 gped
1990 275% 233.75 gped
2000 250% 212.5 gped

LEOBMEE B L CE Sector @ BEKR BB, 05 i KAk k¢ 2125gped
THwbz & T35, fl4 D Sector WO KZEREED Sector PR SR E B
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Table 4.4-2

Repair Teels & Others for Meter Shop

S.N. Name Nos. S.N. Name Nos.
1 Testing meter joint 100 20 Special wire brush 10
{13 om = 40 ©mm) . - .
N 21 Brass wire brush 5
2 Teating bases joint 14 .
{13 m — 30 mm) 22  Pivot driver 6
3 Bushing for strainer 2 2} Pincette 4
4 Single head spannar 8 24 Flat file 8", 10" 4
{13 tm - 30 om)
25 File sets 4
5 Indicator box driver 6
(13 = 40 mm) 26 Qaktree hammer 4
6 Testing U joint 20 27  Acid pickling basket [
(13 em = 40 mm)
28 Electric’soldering 1
7  Letter punch 1 iron (100W) |
8 Cutting uipper " 2 2% Vise i
9  Plncers, 3", 7" 4 30 Bench drilling machine 1 ~
- (1/3 -
10 Pillar driver 2
31 Polish machine 1 HP -1
11 Hair bruch 2 . -
- , 32 Leakage tester ° 1 -
12  Special box spanner 6 apparartus ’

13 Box spanner [ 33 Compressor 1 HP 1
14  Fan wheel regulation 2 34 Alr gun and hose 1
g R

35 Meter holding bed "1

15 Screw driver 3"-8" 9 .

. 36 Test tank apparatus 2
16  Hammer 1/4 lbs, 1/2 1bs 4 o, .

N i
17 Fan wheel test vrod ' 2 - T
18 Fan wheel test jig z
19 wire brush 10
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TABLE

4.5-

Results of HMydroulic Calgulation of Distribution

.Grid

Main
in the Middle : Service Area
Trial calculation
Total loss head of each nets in feet
Trial timas
NETNO 1 II. Ui v vV VI Vit VT
I 086335 001982 -0003l6 -000098 ~000IS1 -000008 -000000 000000
2 24730 -045955 000488 -0.00006 -QOOOQI -QPOOOO 000000 000000
3 030374 QO0IB3 -000286 -0 00002 -0.00000-000000 000000 -0 00000
4 -12.186 0.3436{ -000435 -000056 -000319 -000078 -0.00003 -000000
5 39558 31239 1.0239 0.53481 -17966 -027199 -001398-000004
6 1.1102 -39550 -93326 -21,801 -2T7158 -039305 -C0I704 -000003
7 37602 393.17 92539f 21334 45233 _ 066859 003122 000008
8 553658 -37318 -036286 0.02249 ‘000054 0.00019 0.00000 0.00000
9 0.94611 47905 028754 000139 000187 -000336-0000/0 0.00000
10 loz21089 -0.11712 001562 000001 -0000(12 0.00025 0.00000 0.00000
il 44707 -2.7150 ~0.14986 -0 00056 -000000-0.000000.00000 0.00000
12 kL2620 -18824 -042247 -009110 -00tI6l -000478 000025 00CO00
Index L. . Lt
c . wcoefit:iant_ of roughness of pipe
0 . nominal diameter of pipe
Q ! quantity of water
I ' hydraulic gradient
L tength of pipe line
HL . head loss
TH : ‘total head loss '
Hw -1 water head
HG . ground height N
H . residual water head
NETNOJCONNECTION © ek ofe) e |e) [P0 |t ) |43 |(10) lcen
| 1 - 2 130 | 36 129.4|1.55{5905|9.18| 14 ISBéIQOO 86
2 - 3 130 18 7.5 13.64 |6561 2394138 -[1962(I850 (112
3 - 4 [30| I8 |-7.7 377 |59052228| 16 (19841925 | 59
4 - | 1301 24 |-l05 [-1.65 [6561 -10.84| & [I995 lé50 45
2 2 - 5 130 10 ’I.S 3.83_ 2296| 8.80| 23 [1977 IBbO 7T
5 -~ 6 |130 8 0.9 | 3.76 |3608 | 13.58| 36 1964 [1850 Ilé
6 - T jl30 8 0.3 | 0.5492296 I.‘26 38 (1962 {IBOQ 162
T — 8 [|130 8 : -0.2 FQ277[2296 -0:6;4 37 |1963 1800 { 163
g - 2 130 | 24 |-166 |-3.89 |5905 -éBDi 14 ji986 |Isoo’| 86
3 6 — 9 ISQ B8 0.3| 0.499|1984214.92 | 41 [1959 (1900 | 59
9 — 10 {130 8 06 0.003|2296|0,01 | 41 (1952 (1850|109
I — 7 130 8 |-03 (0372|9842 1-3.67 | 38 [1962|I800 |I62
7T =6 |130 8 |-03 [FO54912296[-1.26| 36 |I1963|I850 (114
4—=4 4



HL

"|NETNO|CONNECTION (ingh) (c?s! (ofolo] (fli) 1) ch st t’n‘;’ {I-fIiG) (?ﬂ
¢ | 2 —.8:.|t30]|24. |16.6|3.89|5905/2301| 37 |1964|t800] 163
8 - 11 [130 { 24 [13.92.81 6561 |18.48| 55 1944|1800/ 145

it ~ 3 130 |18 |-67 |-2se|ssos hrse| 38 ies2isso 1tz

3 — 2 130 |18 |-75 |-3.64|656 (2394 14- 19861900 86

5 | 3 -1 |30 18 |67 |296(5905)17.52| 55 |1945|i1800]145
It - 27 |130 | 24 )I5.1 | 3.25]3937|12.80| 68 (19321800 | 132

27 ~ 12 [130 {18 |-50 [-.70 2296 (-391{ 64 19361800136

12 — 13 [130 | I8 [-B.1 [-4.19 5905 |-2477| 40 [1960 1800 |i10

13 -~ 3 |130 | 8 |-0.2 lo2m|se0s |65 | 38 |i962|i1850 112

6 [ a4 — 3 {13018 | 77 | 377 [s005{2228] 38 l1os2{igs0({112
3- - 13 (130 8 |02 (0.279(5005] 1.65 |40 (1960 1850|110

I3 — 14 |130 | 24 |-133 |-257 |6233 |-16.05| 23 {1977 |1850] 52

14 — 41130 | B |-0.5|-1.33|5905|-788| 16 |1984|1925 | 59

7 [ 4 —14 {130 8 [+05 [+1.33 (5005| 7.88( 23 [i977lieas | 52
14 - 15 |130 | 24 [-I156 (-345 [2296(-7.94 16 |1984 {1925 [ 59

15 ~ 4 |130 | 24 | 0.6 |0.00s)65610062| 16 |t984]1925 | 59

8 lta —16 |30 8 |-as [-r2t le23zl-750] 16 |1984liazs | 59
16 — 17 {130 | 24 |-88 [-1.19 (4265 |-5.10{ 11 |1989 (1925 | &4

17 ~ 26 |130 | 24 |-u7 |-203|3608(-7.34] 3 [i597]|1925 | 67

26 — 15 |130 | 24 |71 |a.09l2952|1208| 16 1984|1925 ] 59

15 — 14 |130 | 24 | 156 |3.45 [2296] 7.94| 23 |t977|1925| 52
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I — 4 {130] 24 [105 | 1.e5(e561|l0.8a 16 [1984(i925] 59

4 — 15 ]130| 24 )-06[-00096561|-006] 16 |1984[1925] 59

15 = 26 | 130 24 |-121}-a.00l2982 |-120d 3 {rea7{t930| &7
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RYBROEACKAADE b BT BB LCHETS R L £ 1500001t &5,
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4.61 K i )

() Khanpur DamttHare{ — Islamabad D3t 16M{(25km) o M¢Khanpur
H@T%ﬂ——mﬁﬁéﬂfbénKﬁAﬂIﬂmdeOﬁﬁﬂﬂ@ﬂkkﬁﬂkﬁ?aw
A CRIKES L U Islamabad MIK~o EXKERAARMR T2 L2 oEEANC, BEWA
PDA (Water And Power Development Authority) CrXoTHBELINPTHS,

Khanpur Dam OERBRXT7 -A 7445 4C, EFABLC4BFHOML adr iy
R L DEEILHITIE Table 4.6—1 WRT EHN TH B,

Table 4.6-1

Dimensions of Khanpur Dam

Main Dam:
Height above lowest foundation 167 feet
Dam crest length - -
Dam crest width 35 feet

Total embarkment volume -

Spillway Ungated free, overflow
Dam crest elevation 1,992 feet
Dam foundations elevation 1,825 feet

Iméounding’Reservoirs:
Drainage area -
Average annual precipitation -
Average ammual run-~off -
Live storage volume -
;pead“storage volume ) . ‘ -
Cross reservo;r cépacity -
Highest surface water elevation 1,982 feet

Highest surface water elevation 1,900 feet



(2 Left Bank Canal .

Khanpur Dam» SHUK Sh 4 FKix 2 oK K J:O'céﬁgk‘éhao Thebb Rig-
ht Bank Canal 36 X &*Left Aank Canal X%h T 5, Islamabad ‘© FKHE K
Left Bank Oanal X 2T#KEN B, Left Bank Canal mimezﬁ%{aﬂoauﬂ
KRT b5, ﬁ:rkF'ivhﬂbHaroﬁIK?ﬂa'cﬁﬁ'\ﬁ?.‘FLHaroﬂﬂ?h‘:‘&fcwﬁ?‘%ﬁﬁﬁﬁbi@
%%ﬁﬁﬁﬁm&uTuna@ﬁﬁ@&@%%ﬁﬂLmﬁBNmmuwm%ﬁmHﬁfﬁﬁ&
ﬁﬁu,36K$E«ﬁm5°ImMde«oﬁmﬁmiﬁoﬁﬁm®ﬁ<K%EShtu
Bo COMFEREC 2B ETDLeft Bank Canal DIERE Khanpur Dama» 64 57,000
ﬂUZSm)f%boﬁﬁﬁ@ﬂ%@ﬁﬁﬁ%ﬁﬁhof®lﬁfﬁéo

Kige 52 11300

B 4 fy

& & . 3351t

moR .
g s b B 261 cu.ft Bec
R T 142 cu. ft/ sec

KRB 1,776 ft

K 1779 1t

mooH 4.6 ft/sec ( L4m sec)

MERACHET DR ERL 0 EFHMH 261 cuft/sec THM 14 2cu-ft/sec Thod, T
@ﬁ%@%119wdvhd29&00m@ﬂ)ﬁiﬂﬁmﬁﬁéﬁiﬁ&%iBH%mﬁo
84 cu-ftsec ( 4 5mgd) At Islamabad W35 FAERKE LCRAT AT Wb,

4.6.2 XKhanpur ki
(1) ERFHE .
Khanpur Dam % X# &3 % Left Bank Canal PHRKERG, chefnBLqizig
IﬂmdeKEﬁﬁdSmmKQDuUDMWH)@%K%?%@ﬁ*ﬁ@@iﬁ%f%%°
LAKEORRHES RET B 1o CTHRK . oK ok, BLUOHYy THELRANCR
ﬁL,iDéﬂ%KLT&ﬁ%kﬁ%ﬁ@%ﬁkﬁEﬁfﬂ@A,B@Z%K?VtﬁﬁTao
AR K?ayw&ﬁmmmFm4ﬁ—1w%?&smlmmmwdmﬁﬁmﬁﬂﬁﬁ%ﬂ
W3 %Left Bank Canal X hIRkL HAWH T ¢ Sector C~16 W Grand Tru-
nk ## WWHEE Lic#HRkB BT 5, CCCAMBEBINHEKIBACER T Y 7
B HSector D=13 DEMICHYT @AM EBAL, T T BARET CHRKRER
WigkTrbochs,
BR A75v0BRMERFig 46— 1 KRT LD A KTk A & B HAICTOKS v 7

%%%ﬁﬁﬁ@ﬁéﬂk%ﬂ%&%#mvoth%mL,tnmaﬁﬁﬁTfooﬁ
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MLE«tA Bﬁ%@ﬂihmﬁﬁuﬁmﬁ%ﬁmﬂﬁlDﬂﬁkﬁhfﬁmmE%Lf
BREFCHKLTrOBATHY, 55 VB KSEEHRCRD B2 Th LB LD L DI
KOBRBCRASSE LS ATH B, T DMHIC OV TRAN I BRI % /s » 1 BRY
TEHERHBHC LD ARBEIDRELGEEDR B0 0 7 e 0 ‘

(1) Hok#s X KRBT RTHARTIC L » Tiisbh 2 e FKMAIC £ LRG3
LERE, BRARBCEELHERA LN I 50 oRRFERLEDLDTENTH %,

(@ FAEERROCE—MER S o TW{HIRA , BARKETRY 70281z
ROPLH 3731t (115m) , BEoOEPEA3871t(120m) #FxhFhaEETS,

L E B ABATOARVARARCAKEERAL ELRHKIEPCHAYH T LEHKEDI,
HAEZBRT B BELKRR PR B EHDICEHITHEL, £ 70HARER SR
RGP LMERERLLRBANERS TSI,

@) #YFRECOVTHLD ERARBRTHBEAL D b AKEBATZHRRY 7 Ol
AM¥ELEDE LYV, RERLRARETR 2 EBRCRERR Y DA VR -y Iin
BEYRETE 6 TD %,

W - FRoBARER S X OCHRIC BB B KBE R ERORERIAROBEEL 485001,
BROWA 445001t THHEREFOFPEHEAKENC AL D, —HFRRKAERCO2VTHL
5EAROBAFAKOGKBICHKEE Y FARLIUPRCOAS TOMAE L5 N, B
ROBEILMIC I o THEEOKERBCROBERADOSP £+ DO IPS2EAT
z%#aDE&%@ET@%?A%@ﬂ#&%%f%bﬁo

5) A, Bﬁ%@ﬁ&ﬁﬁﬁAWKATA$#lD&ﬁﬁhkaf&b5o

(6) MRFEHLoBEMYIEALPTCARCDD, TOHRBXQ), @QECEHE LB, AR
OBREHEABCTATCoBBLBRTHC LV TE, BROFHIFEFNTHD 5L, Tho
T 5VAVAERRIBENC LI P LTH D,
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4.6.2 FER

Khanpur K S 0 #HEXft X Left Bank Canal o K&E» 5 45mgd (200,00 ¢
m/d) W E - CB, —FK Islamabad bKH o BAHECRY SR Bko LFEKEN,
Khanpur & O BEAXREZ2E0 LR D 2 HicHTFCHIT 5,

ok & ERR B4R
1M 22.5 mgd - 19281

2 i 2 2.5 mgd 1998

CHERHEC S s TR ERORA4» b FRAE L C2 Bchb CINBINTEH X358 T
B, HBICE > TR, 2 AT 5 T LB RIS 5 I ERNICR RS AT 1 )
TRARDEHLT %,
#* 45mgd =1.870000g/hr =520 g sec =8 4 cu-ft/sec
(200,000mYd =8350m¥hr = 2.3 2 m¥sec) ‘
225mgd = ?35000g/hr =260 g/sec =4 2 cu.ft 5ec
(100000m4d =4175m%hr =116 m¥sec)

Table 4.6-2

Construction Schedule on Khanpur Project

Phasing

Works Particular Quantity Remarks
1st stage 2nd stage
Intake Intake facilities 1 unit 1 wit -
Raw water Canal 2,000 feet 2,000 feet -
Tunnel 5,000 feet 5,000 feet --
Transmission pipe 12,000 feet 12,000 feet -
Receiving well 1 Ne. 1 No. -
Sedimentation 2 wnits 1 unit 1 wit
Filter basin 16 Nos. 8 Nos, 8 Nos.
, Treatment Washing tank 1 No. 1 No. -
Sludge basin 1 No. 1 No. -
Clear water 1 No. 1 No. -
reservoir
Main building 1 No. 1 No. -
Pumping statien 1 mit 1 wnit -
Clear water N
Main pump 6 Nos. : 3 Nos. "3 Nos.
Transmission main 2 line 1 line 1 line Pistance of
to reservoir pipe line
is 29,500
feet



4.63 BUKHER . SRR

A ToKMGER

KGR Left Bank Canal WERAKOZRT D OVLY A2 ¥~ L CHKEREK
#HEAR, WHAKMEETHRAE~FEANLS,

RAKEOTHERE 151t , B3401TH5, BEAOBRBR I -T2 S8 FAZ ) —v
BT B FAMRFERET D, PHOKBIRKBECA0t THDB, Fig 4.6 —28M1,

B EKHER

WATGREFig 46-3 OXMHERN (AR CRLLESDIKE, b ¥ 245 X OVERB
DRAEP LD, HAKAPL P Y AL ECRMARETS, + ¥ 2 AR THANEDERD
HBTEDLELILD, P AAAMEORI I o TKBERE L,

bR oS 6 AR T X C o XV B AR B R R NFE N o Bl 2 B o,
FnpEBRUERTRATIC LR LA, BABOXMHEGRS L CEEL Y 3 Pig 46 — 3
WRL, REET19000£t(5700m), ZORREOEDELDTS B,

13 23 Wik Lo
i 4000 ft{ épOm) TEtXSft =22y — 45
VAL 3000 ft(1,500m) 7 ft R B TE B
= 2 4 12000 ft(3600m) $54° PRCCHE
& # 19000 ft{(5700m)
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464  HKY

A WEFA®E

HKBORAMTRE RET 5 KBOKTENOrIc T 5 U BB AECH D, URTS &

5, KEOKHRREENAECE R ole D TARED ¥k 5 CRELTHEL 5,

(2} FAKiXKhanpur Dam®RFKHs 2 & 5K T % 2 68 B 240 e | R AR IC Ml LT %o
LichD LB THAE Y, - |

) ﬁAﬁﬁﬂﬁL&Lﬁﬁé@@ﬁﬁ%ﬁk#b,ﬂﬂith6ﬁM%%ﬂtTC&ﬁ
HAHPHAREY BRTDLEF 55 5, ,

fo) Islamabad ®KE L% i PHYHEV, 743 VENF WD TCARFRS
BARRMOBEARESHI &5 RER DS B,

@) oIS 4B Islamabad BH O OXE EBER T &4 E 20T,
uiﬂﬁﬁﬁ*Bxi%?Ki%@Mﬂ}ﬁmi‘ntfh. LHBBELOCEERATERCH L, chich)

AR REDOHTE LCHERLERREZERT 22 LT3, Figdé—43rhs

oﬂﬁ%ﬁ%ﬁbt%@?&aoﬁtF@ﬁA—s.¢6—6,46—7mﬁmﬂmﬁﬁ&ﬁ?

YOTh D, ) ’

FIG 4 6-4 FLOW CHART SHOWING TREATMEN'[: PROQESSES OF PROPOSED
TREATMENT PLANT

(PRE-TREATMENT L SEDIMENTATION ,_FILTRATION i CHLORINATION |

CHLORINE AND ]
OTHER COAGULANT{ALUM) - CHLORINE
CHEMICALS WASH TANK J

I lo—- | - r °

f‘?" |\ I T al T

RAW WATER -

ob@: plates [l

P2

-4

=& CLEAR WATER

RECEIVING
WELL

A i = f
WASHOUT ’] €

/ Forain . . ’
SETTLING BASIN  RAPID SAND FILTER %ﬁ

FLOCCULATION BASIN . CLEAR WATER RESERVOIR
MIXING BASIN '




BIRDS-EYE VIEW OF PROPOSED TREATMENT PLANT

FIG4.6-5

4~57



MNYLS iRV QVEAYIS] 1NVId N3N )LYIN] 0ISOd0N:

5 - AN

HYa 311%

14

WEROR+IGN
SgEn @4 e

1

-5z

DR, . A I | I SR O . S G ¢

B

|

111]

RQRTTI

KD_L

ININ

1035

ot

o il i H
| = e i SN qdva B By f
; \.\\:«wr ¢noi 3xois IHaEES T — Jm.:muu«a 7 ‘
PoTAL T e | i e
R RSO L S J w ﬁ_ ,l...(,..ﬁm
Lo i M o N
oy - ¢ H

T

il
1

Illll(

iplLYa LY

|
|
|

i ..m
: i
i it
g
; b B
1 | Y
. : i n*
! i ! 5
H i F
H H I
” . ," ] | 9
3 i AL !
» o‘-IV - % N D N T P SR m -
\ - —
= HIGAUISIY HILYM i T A AR n..@-
b, o = < S , 4o
[ Satek - T ) &
, | Sk £ : ; H
Y . 2
P Rk
. P DL B o 3 RE [
m.., T e & ) .__h.u_m...,n.qw_.:ﬂ -1 \azﬂ < ﬁ
Eras i : oyl
i w — i S0
=il a)
_, _ L
; _ %
i | :
H « i :
v, t H
H 1 H m
i | ,
M W, ,
1

NVid LINV1d IN3WIVIHL J350d4d0¥d

s-9'v 9ld

4—-58



u ECIC D T FIATY
i
wikys 190678 i ~ H oed'
A
/ _ bt
B m— AP
._. fA M arih
0 vy
1 o pEL
VIR ' ._ Lnore
WOAMISIY  WILYR iw11D - , .....—..‘u F 1 7ylsd ores
! houwe smnd aeas) i) L) e
NI oS Qlavd } "._-uﬁ.._u.._ﬂbn- NOLYINZO0U DMImM TTim AT giln
VN NOLLYMLYS
Ll
I -~
ANCN s § L pee
WNTL HITM . .
WVYHOVIO MOTd
- | m—

. _ -..
Ny e e )

"M Wi 1T ::m:: AELNIN
|
“ RSN N B

ELL 8

I

ARLELTLEL L EE ey

G it

ll e oty arr vhiets |

-----

-----

- M- R—

=
=

EELLLPL K]

SRR AR
ez
£s
- -

g N
'
..... S
..... 3 2 “
R = \ 3
I = 34
wiL3R =
TFEe = } . i
| E
= besve 20ms =
.i.vo = —_._‘ I _ ; TLdII1 '
- i — /
_ fe——f
T MR LOSSIASNYML 41,00 % =T
005 1 =S

INVId 1N3IWLIVIYL Q3S0d0¥d 9t 914

59



B # K #H 7
ﬁﬁ#@ﬁk?%%@ﬁﬁl$w¥~%ﬁﬁLﬁﬁ%ﬁ®ﬁﬂ%ﬁﬁﬁ6O%E%&?60
FAFEAEGEL, MBTLIKR45med WRHL RN TS, BAFONEARE , BE

BLUBEXETOoEEYTH A,

HEN (KR 45med ) 3 min
BHEL 62000gallons(278m*)
b R 331t
oK E 7 ft

C thCAil

ETARERBRNMY 7 7 » 7 BRUS X CHUCABPOR D, ChOOMLMEL THE
t2kE 45mgd KA L 20T 5, LicdioT1 Rl dbi b oFHEMLIEARIE 2 2.5mgd
(100000m¥d) &ich,
HEEMMCTIZIRCERL RIS Y=y r Y 7o iR K AL CRAEBRLTRS .
7ey 7 ERBOMAREIL30min &L, BEEHT AL 3L LCERTRILK
Pi BEEREb o7 P o ¥ V-2 —2RHBLTOB VBRI T AT RS, HEAH
ARBRTCHEINCEMERLCAZRYIRAT 5. KEAEL C = — L RE L TA P
K—ZDOMBTCESCRLORFH 60 D AFCHMLCREBT S, oRBIRETAYR
RELHTCHL, HROMARNKE CAMCHEL T TCARUPAELLE/ENDT &TH5,
i, EAREIRROMBERLCAMLELBELTHE 00t 0ROk TA M Bl 2 v 58
LT AL 2 BB L CHBRES RS TS B, AFEICST Bk ABMIY 1 5hr BEC
+ATHD LHFLT VB, X

G A DML 1 BRI BT ARIC R RSB AN RIC AL £ 0SB 1 0 o
TéL, ZohK7 @ v s BB RECHEL T —F -2 OME NET 5, L TALBK
BECABO FRICRO KL 57 KL, VLo THBM~BKT B, BRI, 77 »
7 BRit3s & T Ao Ao RAHERE Table 4.6 —3 WRT,

Table 4.6-3

Demensions of Sedimentation Basin
(per one unic)

Ditention Depth of No. of separated
Item time Effective volume water basins

Mixing basin 1 minute | 15.500 gallons 11 feet 1

- . "{70 wd) (3.5 m
Flocculatim': . 30 minutes 0.46 m, g, 12 feet 2
basin (2.100 m}) (4.0 m)
Settling 1.5 hours 1.36 m.g. s 12 feet .2
basin (6.200 m3) {4.0 m)



D » &
AAARREARGASA LT 5o £ 0T HBREREMT1 2004 L7D, Dy
DOREFIAFEKTE 45mgd e LT 16T 5, T chbDDHk 8% 1 Aics
LR 2RBRICAHT I, O I RBAR I PR LV 2O HEIESH L icidTHS,
HBHo1 %0 oRRRTLRT E8 0 Th b,

LK R ‘ 2.8 mgd (12500 m4)
2 B EE 1.7 gpmZsq-ft (120m74 )
5 iBifi B 1120 sq-ft (104 m )

© OSBRI 2R L LS X OB, 2L CTHRIKERDS D, HROKETRITKICL
BRI A I L CRELEH &T B, BEEMARERZ Y 22 IR, REAKERERRY 7
CRKT B, ’ : : L
BARBORRBBELPRABCEEELEL, oMK HBHERT 5, 2L TA KT AE
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FIG 4 6-8

PROPOSED DISTRIBUTION MAIN GRIDS
UP TO 2000 IN ISLAMABAD
WATER SUPPLY SYSTEM
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BRPHLHMASINSD Simly Dam &% #BKENS X OEHORTY Table 5.2—7 3 X
U'Table 5.2-81CRET,

Table 5,2-1

Summary of Estimated Construction Cost

Unit: US$S
e cone Forelm leem
1. Rehabilitation Works
1-1, Simly Conduction Main-1 61,000 55,000 6,000
1-2, Pipe Joint and Valves 34,000 31,000 3,000
1-3, Water Meter 132,000 120,000 12,000
1-4, Venturi Meter 110,000 100,000 10,000
1-5, Chemical Feeders 66,000 60,000 6,000
1-6, Chlorinators 66,000 60,000 6,000
1-7, Automatic Gate for
Diversion Tunnel 33,000 30,000 3,000
Sub-total-1 502,000 456,000 46,000
2. 1st Stage Works
2-1, Up-Stream Coffer Pam of
Simly Dam . 240,000 - 240,000
2-2, Diversion Tunpel of
Simly Dam 1,950,000 - 1,950,000
2-3, Simly Dam 21,109,000 11,204,000 9,905;000
2-4, Small Cheak Dam 200,000 - 200,000
2-5, Simly Conduction Main-2 3,194,000 2,742,000 452,000
2-6, Distribution Ppipes 2,514,000 2,191,000 323,000
2-7, Engineering Fee (5%) 1,460,000 1,168,000 292,000
2-8, Administration Cost (4%) 1,168,000 - 1,168,000
Escalation 4% per annum 3,778,000 2,087,000 1,691,000
Sub-total-2 35,613,000 19,392,000 16,221,000
3. 2nd Stage Works
3-1, Khampur Filtration Plant 14,333,000 6,656,000 1,677,000
3-2, Reservoirs 3,611,000 - 3,611,000
3-3, Disti-ibution Pipes 6,995,000 6,202,000 793,000
3-4, Engineering Fee (5%) 1,250,000" 1,000,000 250,000
3-5, Administration Costs (4%) 998,000 - 998,000
Escalation 4% per annum 21,087,000 10,748,000 10,339,000
Sub-total-3 48,274,000 24,606,000 23,668,000
Total -84,389,000 44,454,000 39,935,000
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Table 5.2-4
Construction Cost of 2nd Stage Works Upto 2000

Unit: US$1,000

Total

1980 1985 1990 1995 2000
cost

3. 2nd Stage Works

3-1 Khampur Filteration 14,333 5,000 5,000 4,333

Plant
3-2 Reservoirs 3,611 1,000 1,000 1,000 611
3-3 Distribution Pipes 6,995 2,000 2,000 2,000 600 395
3-4 Engineering Fee (4%) 1,250 750 250 250
3-5 Administration Cost 998 200 200 200 200 198
(5%)
Total - 3 27,187 8,950 8,450 7,783 1,411 . 593

Escalation 4% per Annum 21,087 4,298 35,611 7,946 2,054 1,178

Grand Total 48,274 13,248 14,061 15,729 3,465 1 771




Table 5,2-5

Price of Distribution Pipe and Cost of Pipe Laying

Inch Price of Pipes Cost of Pipe Laying
Dia. in Inches
USS$/foot Rs/foot Rs/foot
g40" 36.9 175.6 13.0
$#36" 29.7 141.4 12,0 °
g24" 15.1 71.9 9.0
$18" 9.7 46.2 6.0
g12" 5.8 27.6 4.5
$10" 5.1 24.3 4.0
b 8" 4.1 19.5 3.5
¢ 6" 3.1 14.8 3.0

Note: TIncluding metal road cutting and valve box.

Table 5,2-6

Construction Costs for the Existing Water Works

Data by CDA
1. Simly Filtration Plant Rs. 21,181,058 = US$4,450,000
2. Simly Conduction Main Rs. 3,023,073 = US$ 635,000
3. G-10 Head Works Rs. 3,279,000 = US$ 689,000
4. Golf Course Head Works Rs. 2,060,000 = Us$ 433,000
6. Reservoirs in Islamabad Rs. 5,590,000 = US$1,174,000
(2 places)
Sub-total Us$7,381,000

Presumed Value by Japan Survey Team

7. Saidpur Head Works Rs. 1,500,000 = Us$ 315,000

8. Nurpur Head Works Rs. 1,500,000 = vs$ 315,000

9. Existing Golf Course Head Rs. 2,000,000 = USS 420,000

Workd ‘

10. Korang Head Works Rs. 1,500,000 = uUs$ 315,000
11. Shahdra Head Works Rs. 1,500,000 = US$ 315,000
12, Tube Wells (10 numbers) Us$ 100,000
13. Distribution Pipe 210,000 feet @ USS4 US$ 810,000
Sub-total US$2,590,000

Total US$9,971,000




Table 5.2-7

Required Construction Machinery and

Equipment from Japan for Simly Dam

.

Ttem

Bulldozer
"

Power shovel
Wheel loader

i
Tractor shovel
Dump truck
Dump truck
Truck clane
Dump truck
Hydraulic clane
Motor grader
Tore roller
Sheeps foot rolier
Vibration roller
Tamper
Rammer
Air rammer
Compressor

n
Crawler drill
Leg drill
Coal pick hummer
Rocker shovel
Dump truck
Ordinary truck
Tractor and trailer
Water tanker
Fuel tanker
Grease car

Batcher plant

Description

D-80
D-120

2 m3
2.3 wd
5 m3
D-60s
HD-35
HD-15
32 ton
8 ton

7 ton
11.5 ton
20 ton
3.5 ton

120 kg
80 kg
F 4
AMR 200
AM 600
Cb-3
TY24LD

DS-5
2 ton
8 ton
30 ton
6 m3
7 m3

1.5 m3 x 2

Numbers

8
21
4

W
om W o w

W RN W W

(ORI B =
O o UL W O o o

= N oy N

v

v



Crushing
Agitator
Concrete
Portable

Concrete

plant
truck
mixer
belt conveyor

vibrator

Asphalt distributor

150 ton/hr

3 m3
0.5 m3

Winch

Concrete bucket
Boring machine
Grout pump
Water pump

Bus

Fork lift
Ordinary truck
Sawv mill

Bar bender

H steel bender
Tire tube shop

Repair shop

11,
1.5

2,7
100

200

150

100
600

22, 37
n3

m3
KW

mm Submergable

mn

mm

8 ton

5—10

12

10
20

w S O &~y N

[ = SR S S R O - S N -



Table 5.2-8

Construction Material from Japan for Simly Dam

Explosive

Electric detonator

Leg wire
Expleder

Tester

Steel Material
Steel support
Shaped steel
Steel form
Pipe support

Reinforced steel

Pipe

Rod & Bit

Rod 224
" 38¢

Bit 384
" 38¢

5—-11

1,120 ton
6,000,000 nos
18,000 km

5 nos

5 nos

350 ton
80 ton

300 ton
100 ton
550 ton
410 ton

4,400 m
4,700 m
2,200 nos
3,900 nos
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Table 6.1-1

Annual Water Sales

. Served Accounted Water
Years popu- Thousand
lation gped gd gallons per
year
1970 75,000 50 3,750,000 1,368,750
1871 . 90,000 50.66 4,559,400 1,664,181
1972 105,000 51.32 5,388,600 1,966,839
1973 120,000 51.98 6,237,600 12,226,724
1974 135,000 52.64 7,106,400 2,593,836
1975 150,000 53.4 7,995,000 2,918,175
1976 165,000 54.0 8,910,000 3,252,150
1977 180,000 54.7 9,846,000 3,593,790
1978 195,000 55.4 10,803,000 3,943,095
1879 210,000 56.1 11,781,000 4,300,065
1980 225,000 56.8 12,780,000 4,664,700
1981 260,000 57.41 14,926,600 5,448,209
1982 295,000 58.02 17,115,900 6,247,304
1983 330,000 58.63 18,753,900 6,845,174
1984 365,000 59.32 21,655,450 7,904,239
1985 400,000 60.5 24,200,000 8,833,000
Total 67,820,231
6.2 HELRH
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Table 6.2-1

Personnel, Miscellaneous & Repair”Expenditure

Personnel
expenditure Miscel- Repair
Tears Numbers --Annual- laneous expenses . Remarks
of expendi-
worker ture
Uss. us§ _ . Us$ UsS
1970 2,400/year 48,000 9,600 4,800 Personnel expenditure:
@ 20 US$200 per capita per month
1971 . 2,500 50,000 10,000 5,000 Miscellaneous expenses =
e personnel expenditure x 20%
1972 2,600 52,000 10,400 5,200 Repair expenses = personnel
a" expenditure x 10%
1973 2,700 67,500 13,500 6,750 Including escalation 4%
g annum
1974 2,800 70,000 14,000 7,000
@ H
1975 2,900 87,000 17,400 8,700
€ 30
1976 3,040 91,200 18,240 9,120
@ "
1977 3,160 94,800 18,960 9,480
@ n
1978 3,280 114,800 22,960 11,480
@ 35
1979 3,400 119,000 23,800 11,900
@ "
1980 3,550 142,000 28,400 14,200
@ 40
1981 3,700 148,000 29,600 14,800
@ n
1982 3,840 153,600 30,720 15,360
e
1983 4,000 160,000 32,000 16,000
@ n
1984 - 4,160 166,400 33,280 16,640
@ "
1985 4,320 172,800 34,560 17,280
@ 1w
TOTAL 1,737,100 347,420 173,710




. - Cost.of Chemicals.for Water Supply. -.

Table_6.2—2

Total supplied Unit price Total
Years Water in of chemicals cost in Remarks
’ gallons per annum US$ per gallon ~ US$ ™ - T

1970 2,737,500 0.006 1,807  Dosage rate of chlorine
U850.0066/gallon

1571 3,263,100 0.0069 2,252 Unit price of chlorine
Bs.1,568/ton = US$330/ton

1972 3,782,383 0.0071 2,685 Including escalation 4%
per annum

1973 4,295,706 0.0074 3,179

1974 4,803,400 0.0077 3,699

1975 5,211,000 0.0080 4,169

1976 5,705,526 0.0084 4,793

1977 6,196,189 0.0088 5,453

1978 6,683,211 0.0091 6,082

1979 7,049,286 0.0095 6,697

1980 7,404,285 0.0099 7,330 First stage works are
completed

1981 8,512,826 0.0108 8,768

1982 4,611,236 0.0107 10,284

19832 10,371,475 0.0111 11,512

1984 11,976,119 0.0117 13,773

1985 13,183,582 0.0120 15,820

Total 108,303




Table 6.2-3

Cost of Electricity

Unit: US$
Annual Unit charge Annual
Years  consump- of electricity expendi- Remarks
tion of per KWH in- ture
electricity cluding escala-
tion 4% annum
KWH us$ us$
1970 182,500 0.042 7,670 500 KWH/Day x 365 days
= 182,500 KWH/year
1971 " 0.043 7,850 Unit charge of electricity
per 1 KWH = Rs.0.20
= U550.042
1972 L 0.045 8,290 182,500 KWH x US$0.042
= US$7,665
1973 " 0.047 8,580
1974 " 0.049 8,940 Escalation 47 annum
1975 n 0.051 9,330
1976 n 0.053 9,670
1977 " 0.055 10,040
1978 n 0.057 10,400
1979 " 0.060 10,950 First stage works are
completed
1980 n 0.062 11,320
1981 " 0.065 11,860
1982 " 0.067 12,230
1983 " 0.070 12,780
1984 " 0.073 13,320
1985 " 0.076 13,870
Total 2,920,000 167,100
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Table 6.3-1

Note: Interest rate: 5.0%
! Amortization Schedule - Foreign Currency A“::xét::iz?;is.on period: 20 years after 3 years of grace
Principal 456,000 1,835,000 7,409,000 6,402,000 1,720,000 533,000 278,000 289,000 301,000 313,000 312,000
Borriwing Year 1970 1971 1972 1973 1974 1973 1976 1977 1978 1979 1980 Total
Year Principal | Tnterest | Principal | Interest |Principal |Interest |Principal |Interest |Principal |Intersst |Principal | Interest |Principal [Interest |Principal |Interest [Principal | Interest |Principal |Interest [Principsl |Interest | Principal Interest
1970 o | 11,400 0 (o 11,400
1971 0 | 22,800 0 45,875 - 0 68,675
1972 0| 22,800 0 91,750 0| 185,225 ] 299,775
1973 0| 22,800 0 91,750 0| 370,450 0| 160,050 0 645,050
1974 0| 22,800 o 91,750 0| 370,450 0| 320,100 [ 43,000 ] 848,100
19715 30,400 21,660 91,750 0 370,450 1] 320,100 0 86,000 0 13,325 30,400 903,285
1576 30,400 | 20,140 122,333 87,163 0| 370,450 0| 320,100 0 86,000 0 26,650 0 4,865 152,733 915,368
1977 30,400 | 18,620 122,333 81,046] 493,933 | 351,928 0} 320,100 0 86,000 0 26,650 0 9,730 ] 5,058 646,666 899,132
1978 30,400 | 17,100 122,333 74,929 493,933 | 327,231 426,800 | 304,095 0 86,000 0 26,650 o 9,730 0 10,116 o 5,268 1,073,466 861,119
1979 30,400 | 15,580 122,333 68,613 493,933 ] 2302,534| 426,800 | 282,755 114,667 81,700 o 26,650 o 9,730 0 10,116 o 10,536 0 5,478 1,188,133 813,892
1980 30,400 | 14,060 122,333 62,696| 493,933 | 277,838] 426,800 | 261,415] 114,667 75,967 35,533 25,318 0 9,730 0 10,116 ] 10,536 ] 10,956 0 5,460 | 1,223,666 764,092
1981 30,400 | 12,540 122,333 56,579| 493,933 | 253,141| 426,800 | 240,075 114,667 70,233 35,533 23,541 18,533 9,568 o 10,116 0 10,536 0 10,956 0 10,920| 1,242,199 708,205
1982 30,400 | 11,020 122,333 50,463] 493,933 | 228,444| 426,800 | 218,735 114,667 64,500] 35,533 21,764 18,533 8,919 19,267 9,946 0 10,536 0 10,956 0 10,920| 1,261,466 646,203
1983 30,400 9,500 122,333 44,3461 493,933 | 203,748 426,800 | 197,395| 114,667 58,767| 35,533 19,988 18,533 8,270 19,267 9,272 | 20,067 10,359 0 10,956 0 10,920 1,281,533 583,521
1984 30,400 7,980 122,333 38,229| 493,933 | 179,051 426,800 | 176,231 114,667 53,033 35,533 18,211} 18,533 7,622] 19,267 8,598 20,067 9,657{ 20,867 10,772 ] 10,920 1,302,400 520,304
1985 30,400 6,460 122,333 32,113 493,933 | 154,354| 426,800 154,715] 114,667 47,300 35,533 16,434 18,533 6,973 19,267 7,923| 20,067 8,955 20,867 10,042 | 20,800 10,738| 1,323,200 456,007
1986 30,400 4,940 122,333 25,996| 493,933 | 129,658| 426,800 133,375| 114,667 §1,567| 35,533 14,658 18,533 6,324| 19,267 7,249 20,067 8;252| 20,867 9,312 | 20,800 10,110 1,312,000 391,441
1987 30,400 3,420 122,333 19,879| 493,933 | 104,961) 426,800 { 112,035] 114,667 35,833 35,533 12,881| 18,533 5,676 19,267 6,575 | 20,067 7,550 20,867 8,581 | 20,800 9,282 | 1,323,200 326,673
1988 30,400 1,900 122,333 13,763 493,933 B80,264| 426,800 90,695 114,667 30,100| 35,533 11,104 18,533 5,027 19,267 5,900 | 20,067 6,848| 20,867 7,851 | 270,800 8,554 1,323,200 262,006
1989 30,400 3B0 122,333 7,646 493,933 55,568 426,800 69,355| 114,667 24,367 35,533 9,328 18,533 4,378 19,267 5,226 | 20,067 6,145| 20,867 7,121| 20,800 7,826] 1,323,200 197,340
1950 122,338 1,529 493,933 30,871| 426,800 48,015| 114,667 18,633| 35,533 7,551 18,533 3,730 19,267 4,552 | 20,067 5,443 20,867 6,390 | 20,800 7,098| 1,292,805 133,812
1351 493,938 6,174 426,800 26,675 114,667 12,900 35,533 5,774 18,533 3,081 19,267 3,877 20,067 4,741 20,867 5,660 | 20,800 6,370| 1,170,472 75,252
1992 426,800 5,335 114,667 7,167 135,533 3,598 | 18,533 2,432 19,267 3,203 | 20,067 4,038 20,867 4,930 | 20,800 5,642 676,534 36,745
1993 114,662 1,433F 35,532 2,22) 18,533 1,784 19,267 2,529 20,067 3,336 20,867 4,199 20,800 4,914 249,729 20,416
1994 35,538 4441 18,533 1,135| 19,267 1,854 | 20,067 2,634 20,867 3,469 | 20,800 4,186 135,067 13,722
1995 18,538 487| 19,267 1,180 | 20,067 1,931 20,867 2,739 20,800 3,458 99,539 9,795
1996 19,262 506 | 20,067 1,229 20,867 2,008 | 20,800 2,730 80,996 6,473
1997 20,062 527 20,867 1,278 20,800 2,002 61,279 1,807
1998 - 20,862 5481 20,800 1,274 41,662 1,822
1999 20,800 546 20,800 546
2000 (1970-1985) | (1970-1985)
Total 456,000 |267,500 (1,835,000 |1,078,065 (7,409,000 |4,352,790|6,402,000 |3,761,351f1,720,000 {1,010,500] 533,000 | 313,140| 278,000 | 119,192| 289,000 | 123,912 | 301,000 | 129,057 313,000 | 134,202 | 312,000 | 133,770] 10,725,862 | 9,944,128
6—8
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Table 7.3-2

Revenue from Water Sales

Water rate is US$0.34 (Rs.1.62 per
1,000 gallons

Years . . . Water éogsgmp;ipq L . Revenue
Thousand Gallons per Year us$

1970 "7 1,368,750 465,375
1971 1,664,181 . 565,821
1972 1,966,839 - 668,725
1973 2,276,724 774,086
1974 2,593,836 881,905
1975 2,918,175 992,179
1976 3,152,150 1,071,731
1977 3,593,790 1,221,888
1978 3,943,095 1,340,652
1979 4,300,065 1,462,022
1980 4,664,700 1,585,998
1981 5,448,209 1,852,391
1982 6,247,304 2,124,083
1983 6,845,174 2,327,359
1984 7,904,239 2,687,441
1985 8,833,000 3,003,220
Total - - 67,820,231 23,024,875
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Table 7.3-3

Statement of Operating Balance

Waper,Sgleé . Expenégs‘

Us50.34 per
tear 1,000 Operating Interest Dgprecia— Total Surplus

gallons Expenses tion
1970 465,375“ 71,877 11,400 179,478 262,755 202,620
1971 565,821 75,102 68,675 188,514 332,291 233,620
1972 668,725 78,575 299,775 273,474 651,824 16,901
1973 774,086 99,509 645,050 482,760 1,227,319 A453,233
1974 881,904 103,639 848,100 690,156 1,641,895 A759,991
1975 992,179 126,599 903,285 772,308 1,802,192 A810,013
1976 1,071,731 133,023 915,368 787,194 1,835,585 A763,854
1977 1,221,888 138,733 899,132 796,302 1,834,167 AB12,279
1978 1,340,@52- 165,722 861,119 804,114 1,830,955 A490,303
1979 1,462,022 172,347 813,892 B12,250 1,798,489 A336,467
1980 1,585,998 203,250 764,092 820,710 1,788,052 4202,054
1981 1,852,391 213,028 708,205 829,548 1,750,781 101,610
1982 2,124,083 222,194 646,203 829,548 1,697,945 ( 426,138
1983 2,322;359 . 232,292 583,521 829,548 1,645,361 681,998
1984- — 2,687,441 . 243,413 520,304 - 829,548--+-1-,593,265 -~ 1,094,176
1985 3,003,220 254,330 456,007 829,548 1,539,885 1,463,335
Total 23,024,875 2,533,633 9,944,128 10,755,000 23,232,761 A207,886

Note: A :  deficit
Unit US$
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ANNEX - 1

Rate for Water Charges and Water Meter in ISLAMABAD

I Rate for Water Charpes!

1. Govt. servants occupying Govt. quarters or provided requisitioned
houses in Islamabad.

a} Metered Supply

A metered supply shall be charged @00.60 per 1000 gallons of
water consumed (subject to a minimum of the flat rates as at
para (b) below). Where water meters are damaged or defective,
recoverly shall be based on the last 3 months average consump-
tion or the flat rates whichever is more.

b) Un-metered Supply

Quarters where no meters have yet been fixed shall be charged
at following rates:

"A to C" type - Rs. 3/- P.M.
" - Rs. 4/- P.M.

E " - Rs. 5/- P.M.

F " - Rs. 7/~ P.M.

G " - Rs. 8/~ P.M,

H " - Rs.10/- P.M.

I " - Rs.12/- P.M,

(Note: Class IV Govt., servants are exempted from payment of
water charges.)

2. Private Houses
a) Metered Supply
i) For domestic use

Water charges will be recovered @ Rs. 1/- per 1000 gallons
of water consumed as per meter readings subject to a minimum

of the rates as at para (f) bélow plus motor rent as mentioned
in para (iii) above.

il) Metered supply for construction purposes

Water charges for construction of a house shall be charged
@ Rs. 1/- per 1000 gallons of water consumed as per meter
readings. The minimum charges shall be as laid down in sub
para (b) below.



b)

c)

d)

e)

£)

Unmetered supply for construction purpose

Rates of water charges:

1) Plot measuring less than 250 sq. yds. Rs. 100/~
2) " " 250 to 500 sq. yds. Rs. 200/-
3 " " 500 to 1000 sq. yds. Rs, 350/-
4) " " 1000 to 12000 sq. yds. Rs. 400/-
5) " " 1200 to 1500 sq. yds. Rs. 500/-
6) " " 1500 to 2000 sq. yds. Rs. 650/-
) " " 2000 and above. Rs. 750/-

(Note: Date of completion of construction of a house will be
deemed to be the data of submission of completion certi-
ficate or the date of its occupation whichever is earlier.)

Partly metered and partly un-metered supply for constn. purposes

Where the supply was partly metered and partly un-metered, the
charges for un-metered period shall be recovered on the basis

of average monthly rate to be calculated on the 3 mwonths consump-
tion as per meter readings. Provided the total charges thus
calculated for the construction period shall not be less than
those lald down for un-metered supply for similar size of house
in item (b) above.

Un-metered supply for construction of Industrial/Commercial
Buildings

Shall be recovered @ 1-1/2% of the capital cost of the building
as assessed by the DMA,

Unmetered supply for construction upto plinth level

Shall be assessed @1/10th of the rate proportionate to the size
of the building.

Un-metered supply for domestie purposes

In cases where meters were not installed or if installed, became
defective during the construction period or immediately there-
after or where the average rate per month camnnot be worked out

for obvious reasons, charpes for water will be charged as under:

1) Rates of water charges

1) Plots measuring less than 250 sq. yds. Rs. 5/-
2) " " 250 to 500 sq. yds. 8/-
3 " " 500 to 1000 sq. yds. 10/-
4) " " 1000 to 1200 sq. yds. 15/-
5) " " 1200 to 1500 sq. yds. 18/~



i1)

6) Plots measuring 1500 te 2000 sq. yds. - Rs.20/-
N " " 2000 and above. 25/~

Partly metered and partly unmetered supply of water

Where supply of water is partly metered and partly ummetered,
the charges for unmetered period shall be calculated on the
basis of 3 months average consumption of water as per meter
readings where such average can be worked out. Alternatively,
water supply for unmetered period shall be recovered at flat
rates laid down in item (i) above.

Water charges recoverable from Public Works Department on
account of water consumed on thelr works at Islamabad e.g.
schools, colleges, policlinic, Govt, Press etc. shall be as
for our own works wviz, 1-1/2% of construction cost.

Unmetered supply for Commercial/Industrial enterprises

Where no meters are installed or the ones installed are defective
and average rate cannot be worked out for obvious reasons, shall be
charged at the following flat rates:

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)

12)

13).

14)
15)

16)

Shops single Rs. 4/~ P.M.
Shops~com~Flats 8/~ P.M.
Hamams 16/~ P.M.
Small Hotels 16/- P.M.
Melody Cinema (Airconditioning unit) 100/- P.M.
G.T.S. Bus Station 32/- P.M.
Kamran Market 32/- P.M.
Food Market 32/- P.M,
Covered Bazar 50/~ P.M,
Cooperative Market 32/~ P.M.
Relegious places, Mosques, public parks, Free
playgrounds, fire station, public taps
Laundries including Dhobi Ghat (per stone) 16/- P.M, or
Rs. 5/- per

i Dhobl which
ever is more.

Petrol Pumps 50/~ P.M.

Supplies through public hydrants Free

i) Small Industry 125/~ P.M.
ii) Big Industry 250/~ B.M.

Supplies through Water TanKers for 10/- per trip

. per tanker
construction



II Rates .for Water Meters
i) Connection Charges

Will be realized at the following rates:

1/2" size connection Rs. 90/- Already épproved by
374" " " Rs. 120/- the Board of CDA &

kA n " Rs. 250/~‘ intimated by Dy. Dir
1-1/2" " Rs. 500/- (Water Divn) vide his

letter No. DW-11 (31)/
68, dt. 18.5.68.

Action: D/Maint

(Note: Water connections may be removed temporarily at the re-
quest of a consumer and water meter withdrawn. A fee of
Rs. 15/- to cover the cost of labour ete. will be charged
for re-connection.)

ii) Water Meters security charge

Will be realized as under:

1/2" size connection Rs. 80/~ Existing rates being
3/4" " " 80/~ charged by Maintenance
iR " " 80/~ Division

1-1/2" " " 165/~

(Note: Water meters shall remain the property of the Authority.
Cost of necessary repair/replacement shall be borne by
the Authority, unless the Director Maintenance has reasons
to prove that damage or defect in meter was due to reasons
other than fair wear & tear in which case actual cost of
repair/replacement, as reported by Director Maintenance
shall be recovered from defaulters.)

iii) Rent of meters shall be charged as under:

1/2" ¢ meters Rs, 1/~ P.M,

3/4" ¢ meters 1/~ P.M. Already approved
1" ¢ meter 1/~ B.M. by the Board of
1-1/2" ¢ meters 1/- P.M. CDA.

3" ¢ meters 16/55P .M,

6" ¢ meters 32/75P .M.

(Note: i) Rent of meters shall be charged from Govt. Swrvants;

ii) Water meters may be checked at the request of consumer



on payment of a fee of Rs. 10/-. If on checking the
the meter is found recording defective readings by
5% more or less, the fee so deposited will be refunded.)

The recommendations of the water committee were approved in August, 1969
with the following conditions/amendments:

1)

ii)

iii)

iv)

v)

vi)

vii)

The meter should be installed about one foot higher from the ground
level, with in the boundary walls of a house.

The Maintenance Directorate should take at random sample of 10
damagedfout of service meters and repair them. 1If the repair cost
is economical and the results are satisfactory, then only the large
scale repair work should be taken in hand.

The rate shown under 2(b) of Rate of water charge would be for the
entire period of construction.

The cost of construction for the purpose of item 2(d) of Rate of
water charge would be assessed by the Architecture Directorate or
the Architect as the case may be.

A separate.summary for the water charges in respect of Govermment
construction should be put pu.

Water charges (un-metered) for Service Station for motor vehicles
should be raised to Rs, 50/~ as against the proposed rate of Rs.
32/~ per month.

The proposed rate of Rs, 10/~ per trip per tanker 1s to be applica-
ble only for occasional and additional demands.
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CAPITAL DEVELOFMENT AUTHORITY

In exercise of the powers conferred by section 51 of the Capital Develop-
ment Authority Ordinance, 1960 (XXXIII of 1960), the Authority hereby makes
the following Regulation, as belng expedlent:i-

CHAPTER 1 -~ PRELIMINARY

1. Short tile, extent and commencement

(1) This Regulation may be called the Islamabad Diplomatic Enclave
Zoning Regulation, 1963. '

(2) Tt extends to the Diplomatilc Enclave as defined in this Regulation.

(3). It shall come into force at once.

2. Definitions

In this Regulation, unless there is anything repugnant in the subject
or context,

(1) "Ancillary building" means a building subservient to the principal
building on the same lot;

(2) "Ancillary use" means a use subservient to the prinecipal use on
the same lot;

(3) "Attached building' means a building which is joined to another
building at one or more sides by a party wall or walls;

(4) "Authority: means the Capital Development Authority as defined in
the Capital Development Authority Ordinance, 1960;

(5) '"Basement" means the lowest portion of a building, partly or wholly
below ground level;

(6) "Building" means any structure or enclosure permanently affixed to
the land;

(7) "Cancery" means a building meant for use as offices by a diplomatic
mission;

(8) "Corner lot" means a lot situated at the intersection of two vehicular
streets;

(9) "Detached building" means a building which is not an attached buildinﬁE

(10) "Diplomatic Enclave" means the southern portions of Sectors G-5 and
G-4 respectively of Islamabad, bounded on the north by the administra-
tive portion of Sector G-5 and the open spaces parks of Sector G-4,
separated by a principal road; on the south by the Murree Highway;



(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

on the west by the portion of Sector G-5 reserved for public
buildings, separated by a major road; and on the east by Sector
G-3;

"Embassy" means a building meant for use as the residence of
the head of a diplomatic mission, his family and servants and
which is not a chancery:

"Family" means a group of persons related by blood or marriage,
and if not so related, of not more than five persons living to-
gether and maintaining a common household;

"Floor area" means (for purposes of deternining the floor area
ratio) the sum of the gross horizontal areas of the several
floors measured from the exterior faces of the exterior walls
or from the centre line of the walls separating two buildings
excluding the areas (if any) of -

i) Basements;

ii) roof projection upto 3 ft. provided they are designed for
architectural beauty or protection against weather and are
not utilized for any other purpose whatsoever;

iii) contilever porches upto a maximum depth of 6 ft. provided
that a clear yard of the minimum width of 10 ft. is kept
from the plot line and such porches are designed for archi-
tectural beauty or protection against weather only and
are not utilized for any other purpose whatsoever.

"Floor Area Ratio" (F.A.R) means the floor area of a building or
buildings on a lot divided by the area of that lot;

"Lot" means a single tract of land on which principal buildings
and buildings ancillary thereto may be constructed under the
provisions of this Regulation;

"Mezzanine floor" means a balcony inside a room with no access
to it except from inside such room;

"Non-conforming use" means any use of land, building or structure
which does not comply with the provisions of this or any other
regulation governing the use applicable to the area where such
land, building or structure is located;

"Principal building" means a building in which the principal use
is authorized or permitted;

"Principal use' means the main use of land or building as distin-
guished from a subordinate or ancillary use;

"Public open space'" means any open area including parks, play-
grounds, waterways, streets etc. meant for public use;

"Residential building" means a building authorized for residen-
tial occupancy by one family.



(22)

Being deleted.

(23) "Storey" means the portion of a building included between the
surface of any floor and the surface of the floor next above,
or if there be no floor above, the space between the floor and
the ceiling next above;

(24) "Street" means a way, having houses on one or both sides, which
affords a primary means of access to abutting property;

(25) "Structural alteration" means any change in the structure of a
building, i.e., supporting parts of a building such as load-
bearing walls, columns, beams, slabs, floors and girders;

(26) "Use" means the purpose for which the land or building thereon
is authorized or permitted under this Regulation;

(27) "Yard" means an open space on a lot unobstructed from its low-
est level to the sky.

(28) "Zones" are the internal divisions of the Diplomatic Enclave.

CHAPTER II - BUILDINGS AND USES

3., Authorized uses

1

The following buildings and uses only are authorized by this
Regulation:

(a) din zone G5-4l-

(i) chanceries and embassies with anecillary buildings
related thereto;

(ii) temporary buildings for construction purposes for a
period not exceeding the period of duration of the
construction of the principal building on the same
lot;

(iii) 1local open spaces i.e., squares, green Verges and
green areas along the streets and nullah, off-
street parkings and children's playgrounds.

(b) in zones G5-48, G5-45 and G5-46-

1) residential buildings other than embassies;

(i1) temporary buildings for construction purposes for a
period not exceeding the period of duration of the

construction of the principal building on the same lot;

(iii) local open spaces i.e., squares, green Verges, off-
street parkings and children's playgrounds.

- 10 -



{e) in zone G5-42 Centre-

administrative bulldings; police posts; telephone, telegraph
and post offices; telephone exchanges and booths; banks and
currency exchanges; fire brigade stations; installations for
various services; petrol filling stations; auto-service
stations; taxi stands; bus stop; professional offices; shops;
restaurants; cultural and entertainment buildings.

(d) 1in zone G5-44 Centre-~

religious buildings; public gardens, parks and playgounds;
kindergarten and primary scheols Including playgrounds and
sports-fields incidental thereto, swimming pools; tea or
coffee houses; news stands and shops; shops as designed by
the Authority; restaurants; and public toilets.

4. Permissible uses

The Authority may, on applicant on or otherwise and on such conditions
as it may impose, permlt specilal uses, such as-

(a) d4n zone G5-41—

telephone booths mail boxes; sentry boxes; cultural and recrea-
tion centre; installations for various services; petrol filling
stations; taxi stands; bus stops; parking places and public toilets.

(b} in zones G5-43, G5-45 and G5-46

telephone booths; mail boxes; sentry boxes; cultural and recrea-
tional centre; installations for various services; petrol fili-

ing stations; taxi stands; bus stops; parking places and public
toilets.

(¢) in zones G5-42 and G5-44 Centres-

police posts; telephone exchanges and booths; electric sub-
stations; water distribution installations and dispensaries;
public halls, libraries cultural and entertainment buildings;
petrel filling stations; bus stops; and sports grounds and out-
door amusement establishments.

{d) in zone G5-47 Recreational-

public halls, clubs and restaurants; outdoor amusement establish-
ments as per designs prepared or approved by the Authority.

Note: The provisions regarding authorized and permissible usas applic-

able to zones G5-41, G5-43, G5-45 and G5-46 shall also apply to
zone G4-1 according to the plans approved by the Authority.

-~ 11 -



5. Ban on non-conforming uses

(1) HNo land or building shall be put to a non-conforming use.

(2) Any building or structure designed or intended for a use not
authorized or permitted under this Regulation shall either be
removed or convented into a bullding or structure designed or
intended for a use aunthorized or permitted under this Regulation.

CHAPTER IIT - CONSTRUCTION OF BUILDINGS

6. Construction of Buildings

(1)

(2)

3

Subject to the provisions of Islamabad Building Regulations, the
residential and other buildings may be constructed in the Diplomatic
Enclave for being held, used and maintained only for the purpose

or purposes authorized or permitted under this Regulation.

No building as aforesaid shall be constructed or enlarged or any
structural alteration therein made except in accordance with a
plan approved by the Authority.

No building shall be constructed on a lot of an area or frontage
lesser than as prescribed below:

Area
Kind of building Zone in Frontage
aq. yds.
Chanceries and Embassies  G5-4]1 and
G4-1 2400 120"
Other residences G5-43
G5-45
G5-46 and
G4-1 1200 60!

7. Sizes, etc. of buildings

(1} The maximum built-up area of buildings (Principal + Ancillary) on

a lot, the F.A.R. and the minimum distance from the lot lines shall
conform to the following requirements:

- 12 -



Floor Maximum  *Minimum distance

Area built-up allowed from
Kind of building Zone Ratio area omn
(F.A.R.) the Front Side Rear

ground lot lot 1lot
line 1ine 1line

Chanceries and G5-41 0.8-1.0 40% 30! 20' 30!
Embassies
Other residences G5-43
G5-45 &
G5-46 0.3-0.6 30% 20° 101 20!

Chanceries, Embassies G4-1
and other residences

(a) Chanceries & 0.8-1.0 Fok ok *% *k
Embassies
(b} Other residences 0.3-0.6 *k % ok *%

* The actual building lines will, however, be fixed by the Authority
according to the planning requirements of the zone.

#* The detailed plans received from the Diplomatic Mission will be
considered by the Authority for approval.

Note 1 - 1In zones G5-42 and G5-44 (Centres), the maximum built-up
area shall not exceed 50% of the area of a plot and the
floor area ratio (F.A.R.) shall be 0.8-1.0.

Note 2 - 1In zone G5-47 (Recreational), the maximum built-up area
shall not exceed 10% of the area of a plot and the floor

area ratio (F.A.R.) shall be approved by the Authority in
each case.

Note 3 -~ No swimming pool shall be provided in Zones G4-1, G5-41,
G5-45 or G5-46.

8. Number of storeys and height of buildings

Subject to the provisions of paragraph 7, the maximum number of storeys
and the maximum height of buildings in the variocus zones shall conform
to the following requirements:

- 13 -



*Maximum *Maximum

Kind of buildings Zone number of height
storeys in feet
Chanceries and Embassies G5-41 & Four 54
G4-1
Other residences G5~43 Three 42
G5-45
G5-46 &
G4-1

* This refers to the maximum number of storeys and maximum heights,
The actual number of storeys and heights will, however, be fixed
by the Authority according to the plamnning requirements of the zone.
Maximum height in single storey bulldings shall not exceed 18 feet,

8-A. Power to give directions

9.

10.

Not withstanding anything contained in paragraphs 7 and 8, the Author-
ity way, to ensure proper development of Islamabad or any port thereof,
give to the owner of a lot such directions, regarding the size, height
and number of storeys of buildings, as it may deem fit and the owner
shall act in accordance with such directions.

Basements

Where ground levels permit, basements may be allowed by the Authority
below the ground fleor area only for specified purposes.

Note — Basements shall not be counted for purposes of determining the
number of storeys or building heights.

Ancillary buildings

(1) Ancillary buildings or other structures of a permanent nature may be
constructed on lots subject to the following conditions:

(a) surface covered by such buildings or structures is not more than
20% of the maximum lot coverage and their height in no case
exceeds that of the prinecipal buildings.

(b) if detached, the minimum distance from the principal buildings
is not less than 6 feet; and

(e¢) such buildings or structures are constructed after the comple-
tion of the principal buildings.

(2) Subject to the conditions laid down in clauses (a) and (b) of sub-

paragraph (1), ancillary servant quarters with bathroom and W.Cs.
shall be constructed along with the principal residential buildings

- 14 -



in accordance with the scales prescribed below:

*

Plot area Minimum number of

in sq. yds. Servant Bathroom

quarters and W.Cs.
1200 - 2000 2
Above 200 3
* This refers to one-family houses. A proportionate increase

in the number of servant quarters, etc. will be necessary
for houses designed for more than one~family.

In case the servants' quarters are on two floors, a bath-
room and W.C. shall be provided for them on each floor.

11. Structures on roofs

No structure on a roof shall exceed the maximum permitted height of a

building except:

(a) Chimneys, air-conditioning and other ducts, vents, wind-catchers
and stair-towers designed and built to the satisfaction of the
Authority.

(b) Light-bearing structures, e.g., structures for the support of tents
or mats, etc., or structures required for the support of plant pots
of the minimum dimensions.

(¢) Radio and television installations

12. Constructions in front yards

No building or other structure shall be constructed in front yards ex-

cept electric and water pipe ingtallations, decorative garden structures

and/or jali screens.
CHAPTER IV -~ MISCELLANEQUS
13, Enclosure of lots

A lot may be enclosed as prescribed below:

Chanceries and Embassies
The height of the enclosure shall not exceed 7 ft: upto 4 ft. it shall
be constructed of solid material and the remaining 3 £t. of any mate-
rial not obstructing view.

Other residences

The height of the enclosure shall not exceed 7 ft. which may consist
of any material.

- 15 -



Provided that the Authority may, in order to achieve harmony in the
neighbourhood, give directions to the owner of a lot to enclese it in
such manner as it considers suitable, and the owner shall act in
accordance with such directions.

14. Underground water

No person shall expleit underground water except to the extent and in
the manner as may, from time to time , be permitted by the Authority.

K. M. CHIMA
C.S5.P.
Rawalpindi, Secretary
Dated, the 23rd April, 1963 Capital Development Authority

- 16 -
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CAPITAL DEVELOPMENT AUTHORITY

In exercise of the powers conferred by section 51 of the Capital Develop-
ment Authority Ordinance, 1960 (XXIIL of 1960), the Authority hereby, in
supersession of the Islamabad Sector G-6 Zoning Regulatiom, 1963, and the
Islamabad Sector F-6 Zoning Regulation, 1964, makes the following Regula-
tion as being expedient:

CHAPTER I - PRELIMINARY

1. Short title, extent and commencement

(1) This Regulation may be called the Islamabad Residential Sectors
Zoning Regulation, 1967,

(2) It extends to all private residential plots in Islamabad allotted
by the Authority except those in the Diplomatic Enclave.

(3) It shall come into force at once.

2., Definitions

In this Regulation, unless there is anything repugnant in the subject
or contect,

(1) "Ancillary building" means a building subservient to the principal
building on the same plot; e.g., servants' quarters, garage;

(2) "Apartment" means a residential building consisting of one bed

room, a combined drawing and dining room, a bathroom, a kitchenette

and a store;

(3) "Attached building" means a building which is jeined to another
building on one or more sides by a party wall or walls;

(4) “Authority" means the Capital Development Authority as defined in
the Capital Development Authority Ordinance, 1960 (XXIII of 1960);

(5) "Basement” means a structure wholly below adjacent ground level;

(6) '"Block" means a tract of land bounded by streets or a combination
of streets and public parks;

(7) "Building" means any structure or enclosure permanently affixed
to the land;

(8) “Corner plot" means a plot situated at the intersection of two
vehicular streets;

(9) "Detached building" means a building which is not an attached
building;
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(10)

(1)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

"Dwelling house" means a residential building for the use of a
single family having at least two habitable rooms;

"Family" means a group of persons related by blood or marriage,
and, if not so related, of not more than five persons living
together and maintaining a common household;

"Flat" means an apartment consisting of two or more bedrocoms;

"Floor Area" means (for purposes of determining the floor area
ratio} the sum of the gross horizontal areas of the several floors
including the thickness of walls, verandahs, porches, 25% of the
area covered by pergolas but excluding open staircases whereover
permitted, basements, vaults, cellars, chhajjas upto three feet,
roof projections upto five feet and cantilever porches not ex-
ceeding twenty feet in length and twelve feet in depth provided
such projections and porches are designed for architectural
beauty or protection against weather only and are not capable of
being utilized for any other purpese whatsoever;

"Floor Area Ratio" (F.A.R.) means the floor area of a building
or buildings on a plot divided by the area of that plot;

"Home occupation" means a non-residential user which may be
carried on wholly within a principal or ancillary building pro-
vided that not more than one person outside the family is em—
ployed and no offensive noise, vibration, smoke, dust, odour,
heat or glare is produced ner the residential character of the
building is changed;

"Mezzanine floor) means a balcony inside a room with no access
to it except from inside such room;

"Non-conforming use" means any use of land, building or structure
which does not comply with the provisions of this or any other
regulation governing the use applicable to the area where such
land, building or structure is located

"Plot" means a single tract of land located within a block and
demarcated by the Authority as suchj;

"Party wall" means a common wall between adjacent buildings on
independent plots;

"Prescribed" means prescribed by this Regulation or instructions
issued by the Authority from time to time;

"Principal building" means a building in which the principal use
is authorized or permitted;

"Principal use" means the main use of land or building as dis-
tinguished from a subordinate or ancillary use;

"Public open space' means any open area including parks, play-
grounds, waterways, streets, etc., meant for public use;
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(24) "Residential building" means a building authorized for residential
occupancy including flats and apartments where permitted.

(25) "Residential plot" means a plot allotted for a residential build-
ing exclusively;

(26) "Semi-detached building' means a building abutting on a side plot
line as prescribed by the Authority;

(27) "Storey" means the portion of a building included between the
surface of any floor and the surface of the floor next above or,
i1f there be no floor above, the space between the floor and the
ceiling next above;

(28) "Street" means a way, having houses on one or both sides, which
affords a primary means of access to abutting property;

(29) "Structural alteration" means any change in the structure of a
building, i.e. supporting members of a building such as load-
bearing walls, columns, beams, slabs, floors and girders;

(30) "Terraced houses" means contiguous houses constructed on adjacent
g
plots, separated by party walls and having no side yard;

(31) "Use" means the purpose for which the land or building thereon
1ls authorized or permitted under this Regulation;

(32) "Yard" means an open space on a plot extending along the full

length of the relevant plot line and unobstructed from its low-
est level to the sky.

CHAPTER II -~ BUILDINGS AND USES

3. Authorized buildings and uses
Only the following buildings and uses are authorized by this Regulation:

(a) apartments/flats as permitted in the Schedule;
(b) principal residential building;
{(c) ancillary buildings

(d) temporary buildings for construction purposes for the duration of
the construction of the principal building on the same plot;

(e) thome occcupations with the prior permission of the Authority

4, Use of plots
No plot shall-

{(a} be divided into portions, reduced in the size of any of its dimen-
sions or transferred in portions; or
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(b) be amalgamated with an adjoining prlot or plots for construction
of buildings or for any other purpose whatsoever: or

(e) be provided with a septic tank or swimming/cess/decorative pool
of any kind.

Ban on non-conforming uses
(1) Wo land or building shall be put to a non-conforming use

(2) Any building or structure designed or intended for a use not
authorized or permitted under this Regulation shall either be re-
moved or converted into a building or structure designed or intend-
ed for a use authorized or permitted under this Regulation.

Construction of buildings

No building shall be comstructed or any addition or alteration therein

made except in accordance with this Regulation and the Islamabad Build-
ing Regulations.

Sizes, heights, number of storeys and type and nature of development
of buildings

Except as otherwise prescribed or permitted by the Authority, the

maximum built-up area of buildings (principal and ancillary) on a

plot, the minimum yard from the plot lines, the maximum number of

storeys, the maximum height, the type and nature of development of
buildings shall be as laid down in the Schedule:

Provided that the Authority may, in order to achieve harmony in the
neighbourhood or to meet the special planning requirements of an area,
give directions to the owner of a plot to follow such deviations (in-
cluding restrictions and relaxations) from the Schedule as the Authority

may consider necessary, and the owner shall act in accordance with such
diractions.

Basements, vaults, cellars, etc.

Basements, vaults, cellars and other structures below ground level may
be allowed by the Authority for specified purposes only. Provided that
in the case of a basement, the minimum height shall be 8 ft. or, as in
the opinion of the Authority, conforms to the nature of the use of the
space and the roof of the basement may project by not less than 2 ft.
but not more than 3 ft. 6 in. above the adjacent ground level (for pro-
per light and ventilation).

Ancillary buildings

(1) Ancillary building of a permanent nature may be constructed on a
plot subject to the following conditions:
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10.

(2)

(a)

(b)

surface covered by such building is not more than 20 per
cent of the maximum permissible plot coverage, and its
height, in no case exceeds that of the principal building;

if detached, the minimum distance from the principal build-
ing is not less than 6 ft.

Subject to the conditions laid down in clauses (a) and (b) of
sub-paragraph (1), adequate accommodation for servants shall be
provided on each plot and the minimum number of servants' gquarters
(with amenities) shall be in accordance with the following scales:

(a)

(b)

(e)

for dwelling houses except in Sector G-6:

*Servants'
Plot area in sq. yds. quarters Bathrooms W.CS.
300 - 500
501 - 1100
Above 1100 3 1 1

for dwelling houses in Sector G-6:

400 - 999 1 1 1
1000 - 2000 2 1 1
200 and above 3 1 1

for apartments and flats, where permitted:

per flat of more than

two bedrooms 2 1 1

per flat of two bedrooms

or an apartment 1 1 1

* In case the servants' quarters are on two floors, at least
on bathroom and one W.C. shall be provided on each floor.

Structures on roofs

The following structures only, which shall be of a permanent nature,
may be constructed on roofs provided they are designed and built to
the satisfaction of the Authority:

(a)

chimneys, air-conditioning and other ducts, vents and windcatchers

(b) water tanks suitably designed or not visible from the road

(c)

radio and television installations
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(d) stair-towers provided they improve the elevation

(e) parapet walls of maximum height of 5 feet

(f) a 'barsati' provided it is combined with a stair-tower and a W.C.
is attached thereto. The net area of barsati shall not exceed

1/10th of the covered area permitted on the ground floor.

(g) other structures which the Authority may, by general or specific
order, permit.

11. Construction in minimum prescribed yards
No building or other structure shall be constructed within the minimum
yards prescribed for a plot except:
(a) chhajjas upto three feet
(b} roof projections upto three feet in single storey buildings and
upto five feet in multi-storey buildings
(c) cantilever porches not more than:
(1) 9' x 20' where the minimum prescribed width of the yard
is 10 feet
(ii) 12' x 20' where the minimum prescribed width of the yard
exceeds 10 feet
(d) open staircases as approved by the Authority on the building plans
(e} decorative walls not higher than the compound walls enclosing the
plot provided access to the rear/side yard is available
CHAPTER III -~ MISCELLANEOQUS
12, Enclosure of plots
A plot shall be enclosed by walls and/or hedges as prescribed below:
The height of the enclosure shall not exceed 7 feet: up to 3 feet,
it shall consist of solid masonry and the remaining may be of light
material or hedge,
13, Underground water

No person shall exploit underground water except to the extent and in
the manner as may, from time to time, be permitted by the Authority,
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14,

Repeals and savings

The Islamabad Sector G-6 Zoning Regulation, 1963 and the Islamabad
Sector F-6 Zoning Regulation, 1964 are hereby repealed:

Provided that everything done, action taken, liability incurred or
proceeding commenced under the said Regulatious, shall be continued
and, so far as may be, be deemed to have respectively been done, taken,
incurred or commenced under this Regulation and any regulation referr-
ing to any of the said provisions shall, as far as may be, be construed
to refer to this Regulation or to the corresponding provision thereof.
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ANNEX

4

Water requirements of Park Division

I.

A.

Area already developed {(upteo 30.6.1970)

Horticulture

1'

Rawal Natural Park

The total area is 970 acres with approximately 2,00,000 plants and
50 acres lawns. On the basis of 3" deep irrigation per week, the
total daily water requirement of 2,00,000 plants would be 1,40,000
gallons. On the basis of 2" deep irrigation per week, the total
requirement of lawns would be 3,15,000 gallons. Hence total re-
quirement of Rawal Park would be 4,55,000 gallons daily.

Rawal Triangular Park

The total area is 30 acres with approximately 10,000 plants and
lawns over 20 acres. The total daily requirement of plants is
7,000 gallons and of lawns 1,25,000 gallons. The total daily
water requirement of plants and lawns would be 1,32,000 gallons.

Golf Course

Its area is about 295 acres., As the control of this course has
been transferred to the Islamabad Club and its irrigation system
is being controlled by them, no arrangement of water is to be
made from this Project.

Fruit Farm

Its area 1s about 100 acres. The total daily requirement is
8,00,000 pgallons daily.

Nullahs in National Sports Centre

The total area is 675 acres. Mostly hardy species have been plant-
ed here. The number of plants is 1,00,000. The total daily require-
ment is 50,000 gallons.

Shakarparian Park

The total area is 420 acres. The number of plants is about 75,000,
On the basis of 3" deep watering per week, the daily water require-
ment is 55,000 gallons per day. There are about 50 acres of lawns.
On the basis of 2" deep irrigation per week, the daily requirement
would be 3,15,000 gallons. For acquaric garden about 10,000 gallons
daily would be further required. Hence the total requirement would
be 3,80,000 gallons per day.
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c.

7.

R & J Garden & Eidgah

The total area is 100 acres (50 acres R & J Garden and 50 acres
Eidgah). There are about 50,000 plants which also include 14,000
roses and 3,000 jasmines, In addition to this there are 25

acres of lawns and 25,000 Rft, hedge. The total daily require-
ment of plants is 60,000 gallons and of lawns 3,15,000 gallons.
The total requirement would thus be 3,75,000 gallons daily.

Contd: P/2
Play fields .

The total area is 36 adres. There are about 12 acres under play
fields and 24 acres under wood-lands. The total number of plants
water requirement of play-fields is approximately 1,08,000 gallons
per day. The requirement of plants is 4,000 gallons. Hence the
total requirement of water is 1,12,000 gallons daily.

Garden Avenue

The total area of Garden Avenue is 105 acres. There are 10,000
plants. On the basis of 3" deep irrigation, the total water re-
quirement is 7,000 gallons per day.

Nursery

The total area of Nursery is 35 acres. The total daily requirement
of water is approximately 7,75,000 gallons (1-1/2 cusic).

Arboriculture

1'

Shahrah Islamabad

The total length of this highway is 14.5 miles. The total area
so far developed is 1305 acres and the approximately number of
plants is 2,75,000. Mostly hardy plants have been introduced.
On the basis of 2" deep irrigation per week, the total water re-
quirement is 1,25,000 gallcons per day.

Shahrah Kashmir

The total length of this highway is 15 miles. The total area

so far developed is 700 acres and the approximate number of plants
is 2,00,000. Here also mostly hardly plants have been introduced.
On the basis of 2" deep irrigation per week, the total water re-
quirement is 95,000 gallons per day.

National Park Road

The total length is about 5 miles. So for 70 acres of land have
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II.

B.

been developed. Approximately 15,000 plants have been introduced.
The daily water requirement on the basis of 3" deep irrigation is
10,000 gallons.

Hence total water requirement of areas developed upto 30.6.70
under Horticulture, Nursery and Arboriculture is 32,96,000 gallons
per day.

Areas to be developed during 1970 -~ 1975

Horticulture

1.

Rawal Natural Park

The total area to be developed is 500 acres and the approximate
number of plants 1,00,000. On the basis of 3" deep watering per
week, the total daily water requirement would be 70,000 gallons.

National Sports Centre

The area under this project is approximately 400 acres. Here
mainly play-£fields, practice grounds with avenue of trees, etc.
would be introduced. The approximate area under play-field would
be 100 acres and

Approximately 50,000 plants would be grown. On the basis of 3"
deep irrigation for play fields per week, the daily requirement
would be 7,35,000 gallons. The requirement of plants would be
approximately 35,000 gallons. Hence the total requirement would
be 7,70,000 gallons per day.

Botanical and Zoological Gardens

Although the total area ear-marked for this purpose is more than
1000 acres. But the plans being prepared are for 200 acres.. The
remaining area, it is learnt, would be treated for growing wood-
lands. TFor the present the water requirement has been worked out
for 500 acres. It is a particular type of project, where all sort
of plants would be introduced, animals kept and spacious lawns
would be prepared. It is estimated that the area under lawns
would be 75 acres and there would be about 75,000 plants. The
total requirement of lawns would be 4,75,000 gallons daily and
there of plants 55,000 gallons daily. The requirement of animals,
birds, etc. would be 20,000 gallons. Hence the total requirement
would be 5,50,000 gallons per day.

Green Belt

1.

Shahrah Islamabad

There area approximately 400 acres left-over from the total area
of this Highway which would be developed, It is anticipated that
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11,

75,000 plants would be grown over this land and the total water
requirement would be 40,000 gallons per day.

Shahrah Kashmir

There would be apout 1,000 acres which are intended to be develop-

ed. The approximate number of plants would be 2,00,000. The total

requirement would be 1,00,000 gallons per day.

National Park Road

The left over area is approximately 250 acres. About 50,000 plants

would be grown. The total water requirement would be 35,000 gallons

per day.

Northern Half series of H Sedtors (8-12)

The total area of northern half of H series from 8-12 is 2,250
acres. Approximately 4,50,000 plants would be grown. The total
daily water requirement would be 2,25,000 gallons.

I.J. Principal Road

The total length of this road is 6.5 miles and the total area is
370 acres. About 75,000 plants would be grown. The total daily
water requirement is 40,000 gallens.

G.T. Road

200' wide strip on both sides of G.T. Road from Polytechnique to
Nicholson Monument (10 miles) has been acquired. The total area
comes to 480 acres. About 1,00,000 plants would be introduced.
The total water requirement would be 50,000 gallons per day. The
grand total of daily water requirement of the area to be develop-
ed during 1970-75 would be 18,80,000 gallons.

G. Total of daily water requirement

of areas already developed: 32,96,000 gallons
G. Total of water requirements of
areas to be developed: 18,80,000 "
Grand Total 51,76,000 gallons
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ANNEX

5

Some Questions in Design of Simly Dam

In connection with the Feasibility Report of November, 1968, written by
Tecsult International, Ltd., regarding the design of Simly Dam for the
Islamabad Bulk Water Supply, apparent conflicts and obscurities have been
found and difficulties have been in understanding the plans and the feasi-
bility report. Therefore, in view of the nature and magnitude of the dam
project, for which rehability and economy are stated to have been taken

as the prime considerations, several points are enumerated as follows:

1. With respect to the design of the Dam

(1

(2)

Embankment Volume

The total volume of embankment material for dam is 2,600,000
cubic meters, the items making up this total being:

(a)
(b)

(e)

For core and shell zones 1,600,000 m3
For filter zones i 500,000 ™

{(The filter material is specified
to be manufactured sand.)

For rock zones 500,000 "

Embankment Material

(a)

(b)

()

Core Material

The borrow pits for core material of the construction embank-
ments are stated to be located as distant as seven kilometers
from the dam site. Is it an established fact, based on ex-
haustive exploration, that it is not possible to expect to
find sources closer to the dam site?

Filter Material

Since the filter material is specified to be manufactured sand,
is it not true that any feasible variation of design that
would permit significant reduction of the volume of filter
material would be seriously considered by the Owner?

Rock Material

1) The total volume of excavation of overburden and rock ma-
terial for the overall project will be quite appreciable.
Is it definitely decided that advantage can not be taken
of this excavated material for the construction of the
shells of the embankment in order to avoild costly haulage.
Such usage would save the Importation of approximately
500,000 cubic meters.
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2) Modofication of dam filter zone

If such a modification of the composition of the shells
were found possible to yield different pore-pressures,
would the present filter-zone concept be modified?

With respect to the Spillway

The proposed design of the spillway complicates the entire execution
of the works. It requires about twice the amount of concrete needed
to construct a more ordinary spillway. Closer investigation might
reveal that foundation conditions would permit a simplification of
this design and reduction in volume. In view of nature of the site,
the flood improbability and other technical conditions, is it not
possible that, in the interests of econcmy, the design of spillway
might be significantly modified?

With respect to the Diversion Tunnel

The diversion tunnel portal is immediately below the spillway apron,
and means that the execution of the blasting of the apron itself is
more difficult,

The situation of the outlet portal of the diversion tunnel as an
integral part of the spillway chute apron again causes construction
problems.

It is intended that the diversion tunnel be used for the purpose of
river diversion during the entire dam construction period. This will
require that the spillway and apron work be started about two years
before the dam embankment since the spillway forms part of the diver-
sion chamnel., TIn view of the basic considerations being reliability
and economy would, it be possible that the location of diversion tunnel
might be changed from the original location to an upstream location,

if one could be found? It would be possible to reduce the construction
period appreciably if a routing about 400 meters long of the diversion
tunnel is chosen and conclude that approximately US$100,000 of cost
will be decreased. Would the owner consider such an alternate scheme
if investigation proved it feasible?

Intake Tunnel

According to the original design intake tunnel is located on the left
bank of the dam, The pipe line from the outlet portal is carried across
the dam on a berm to the right bank. Such a pipe structure is likely

to be fragile, and when it is constructed will be on unsettled dam em-
bankment. The pipe line might be damaged by future settlement of the
dam? Accordingly, is there no possibility that the intake tunnel might
be relocated on the right bank of the dam?

- 32 -



R

SOBEEAE
e
g

¥
7

i
e

o
fhin

.._

Sy
ety

m.,mwwm,sff

Aoy




	表紙
	中表紙
	目次
	第1章 緒言
	1.1 経緯
	1.2 調査目的
	1.3 調査および研究
	1.4 資料

	第2章 結論と勧告
	2.1 現況
	2.2 緊急対策
	2.3 勧告

	第3章 既設水道施設
	3.1 水道施設
	3.2 水の生産と需要
	3.3 水道料金
	3.4 水道メータ
	3.5 組織、職員および労務費

	第4章 拡張計画
	4.1 人工推定
	4.2 給水量
	4.3 配水形態
	4.4 修復工事(1970年)
	4.5 第1期工事(1971～1980年)
	4.6 第2期工事(1981～2000年)

	第5章 事業費の計算
	5.1 仮定事項
	5.2 事業費の総括

	第6章 経済上の考察
	6.1 有収給水量
	6.2 営業費用
	6.3 借入金元利償還
	6.4 給水原価
	6.5 給水価格

	第7章 資金計画
	7.1 所要資金
	7.2 資金の調達
	7.3 財政状況の予想

	裏表紙

