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PREFACE

This report is published by Water and Soils Investi-
gation Division, WAPDA, with co~operation and support of
other Divisions and formations especially Director General
of Planning and Investigation wand Tarbela Dom Project.

The report consiasts of three volumes: Surface flow,
sediment and chemical composition data as Volume I; daily
and hourly precipitation and snow data as Volume 113;
evaporation, temperatures, solar radiation, relative
humidity and wind movemcnt dats as Volume III, Previously
the report was published in one volume from 1940 to 1962
and in twc volumes from 1962 to 19455. These changes from
time to time,; were necessitated due to increase in sta-

ticens all of which could not be accommodated in one volume.

All the field records presented herein were collec-
ted, evaluated and compiled by the personnel of Surface
Water Hydrology Project under the direction of the under-
signed. Chemical analysis of water samples was dene in
the Quality of Water Laboratory, WASID,

Cnn + Lhinany

{Ch., Mohammad Umar),

- Chief Engineer,
W#ter and Soils Investigation Division,

Lahore July' 1971
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INTRODICTION 1

Crganisation -

The surface Vater Circle was created by WAPDA with effect
from Ist July 1960 with the responsibility of collectimg surface
watsr data required for WAFPDA Projects and Gensral Investigations.
The Kangla Hydrometeoroclogical Division was used as a macleus and
various project hydrologic activities were included. The circle
was designated as Surface Water Hydrology Project in June 1966.

Purpose and scope of report.

The purpose of this report is to prasant the data collec-
ted by the sSurface Water Hydrology Project in 1969, its tenth
year of operation. This is the tenth in a series of annual
rexorts to be published., The report is being published in three
volumes. In this volume ©f the report ocbservations taken at
discharge Stations by the Surface Water Hydrology Project are
documented. The data in this volume include river discharge, suspended
sediment concentration, cheamical apalysis and water temperature.

Haps on pages 9 to 13show the hydrologic stations that
have been operated zand for which data are published. ome stations

were operated for which only field data have been published

because the records were incomplete or found to be below accept-
eble standards. These arce indicated on the map as "Partiel recordst®,
Only stations that are operated by the Surfnce Water Hydrology
Project and for wihich records are published in this report are
shown on the maps.

Discharge records arce bein; collected by other agencies
at some of the stations operated by the Surface Water Hydrology
Project. Past rocords are available for some of these stations.
These are discussed under "records available™ in each station
description. A more complete listing of availability of records
is given in the "Inventory of Surface Water Hydrology Stations®.

The data given herein were collected «nd computed by the
best methods available and are c¢onsidered to ba accurate enough
for general use. All field daots and computations by the Surface
Yater Uydrology Frojetct are on record in Lahore and open to
inspection.



2 DEFINITION OF TERMS AND ABEREVIATIONS

The definitions of hydrologic terms as used in this report
are given below:

Cussc (Cubic foot per second) is the rate of discharge of
a streéam Wnose cross-sectional area is one square foot and whose
velocity 1s one foot per second.

Cusecs per square mile {(cs8/mi) is the average rate of
discharge Irom each square mile of area drained, assuming that
the runoff is distributed uniformly in time and area.

Runoff in inches (in) is the quantity of water discharged
from an area (drainage basin) in a given period of time, measured
in terms of mean deptl:: over the area, ’

Acre foot {ac ft) is the gquantity of water regquired to
cover an acre of area to a depth of one foot.

Pres Parts per million,.

me/1 (Milliequivalents per litre), one thousandth of an
equivalent of an ion or & compound in one litre of solution.



EXPLANATION OF DATA 3

RIVER:DISCEARGE SEDIMENT AND CHEMICAL COMPOSITION DATA

Gauge hsiggt record ‘ '
ecords of river atage are obtained either from periodic
readings of a staff gaunge, or wire weight gauge, or from an auto=

matic water-stage recorder which gives & continuous record of

stage fluctuations. The non-~recording gauges are generally read

from 0§:00 to 16:00 hours daily during periods of low flow and at more
frequent intervals during floods.

Daily mean gaunge heights for non-recording gauges are the
arithmetic average of the observations during periocde of uniform
flow or are computed from gauge-height graphs based on obsarvae-
tiones during periods of rapidly changing stage. Daily mean gruge
heights for automatic recording gauges are computed directly
fron the pen trace.

Discharge measurement

Heasurementsa of discharge are made using the small Price
AA Current meter and followin; the general methods used by the
U.8. Geological Survey. Thizs method comsists of taking depths
and observatious of welocity in a cross—-section of the atreanm,
with the sections spaced so that not more than 5 percant of the
discharge is measured in ony one section. Veloecity observations
betwesn 40 arid 70 seconds are token at 042 and 0.5 of the depth.
If the flow is shallow, the velocity observation is taken only
at O«f or Ue5 of the depth. In very suall streams & pygmy
current mpeter is used. Various suspensions for the current
meters are used. These include calibrated rods for wading
measurements and lines with sounding weights suspended from
recls for use on bridges, overhead cableways, or hoats.

The freguency of discharae meaauremeut varies from
station to station depending on such factors as stability of
the channel and inmportance or ascsasaibility of the station. At
most stotions, measurements are smde twice & month except during
flood perioda when thnse,may be madc as often as severzl times
a dag'c B Lo . .

Diuchagg: ccqggtaticne R ‘
1Ty moan‘E?EEhurges ore comyuted by application of
daily meen gauge heighis. to rating tables prepared from stage-
discharge relation curves based on discharge maasurements. Any
day showing rapid changes of geuge heisht ia sudbdivided for
daily diseharggtcbngntatxnna Any extensions to the rating -
curves that @!@,n&cﬂﬂ;&r to define extremes of dzsnhargn_axe
th : rithuic plotting, velocity area
. ok 6e£erminahions f peak discharge such as
alope~srea or contracted opening mecsurements or computation of -
Tlow over deams or weirs.

Ry




% EXPLANATION OF DATA

The discharge is computed by the shifting=-control methods
if the stage-~discharge relation is subject to charge because of
frequent changes in the physical features that form the control.
In this method correction factprs, based on discharge measure-
ments are used in applying the gauge heights toc the rating
tables. «

Preéegentation of discharge data

The data presented for a discharge station include a
station description and a table of daily, monthly and yearly
discharges. Observations of sediment concenteation and results
of chemical analysis whieh are s&lso listed, are deascribed
separately.

The description of each discharge station gives location,
drainage ares, records available, average discharge, extremes of
discharge, description of the gauge, methods of measurement and
remarks concerning accuracy, factoers affecting the record and
items of general interest, The location of the discharge station
and the drainage area are taken from the most accurate maps
available. Under "Records available" are listed, first those
records cobhtained by the Surface Water Hydrology Project and then
known records obtained by other agencies. "Average discharge®
for the period of record is given only for stations with four
years or more of record. Under "Extremes",the maximum instan-
taneous gau;e heights and discharges observed for the currant
year and for the period of record are given. It should be noted
that in the case of a non-recording gauge the highest gauge
heizht oboerved may be considerably lower than the actual maxi-
mum figure. For the minimum discherge, the daily mean figure is
given rather tham an instantaneous value because, guite freguently,
the instantaneous minimum discharge is caused by artificial means
such as chanpges in irrigation diversmion and is, therefore not
representative of the flow except for a very short period.

In the table of Adaily discharge, the figures given are
derived from gauge heights, with exveptions noted at the bottom
of the page. Days on which discharge measurements were nmade are
indicated by asterisks except where they were made very frequently
in which case the frequency is indicated under "Discharge measure=
ments™ in the station deseription. '

In the monthly summary at the bottom cof the table of daily
discharge, the line headed "mean' gives the average flow for the
month in cubic feet per second; tean per square mile (ca/mi);
runoff depth in inches over the drainage bawim (in) and more-feet
(#f) or million acre-feet (maf). vValues for ocubic fest per sscond
pPer square mile and runoff depth in inches ars omitted if CORSURD~
tive use or diversions in or out ef the dreainage basin make these
values unrepresentative of natural conditions.




EXPLANATION OF DATA 5

The yearly values sinown are the average flow in cubic feet
per second, the average runoff in cubic feet per second per square
mile, the total runoff depth in inches over the drainage basin,
the total runoff in acre feet and the maximum and minimum daily
mean discharge.

Downstream order of stations

Discharge stations are listed in downstream order along
the Indus main stem. Stations on a tributary entering above a
main stem station are listed before that station. If the tribu=-
tary enters between two main stem stations it is listed between
them. A similar order is followed in listing stations as firat
rank, second rank and other ranks of tributaries. To indicate
thes rank of any tributary, each indention in the listing of
gauging stations in the table of contents of this report repre-
sents one rank, This downstream order and system of indention
show which gauging stations are on tributaries between any two
stations on & main asatem and the rank of the tributary on which
each gsuging station is located,

Accuracy of discharge data

Accuracy of stream flow records depends primarily on
{1) stability of the stags~discharge relation, or if the rela-
tion is unstable, fregquency of discharge measurements; (2) accu=-
racy of observations of stage and measurements of discharge;
(3) accuracy of interpretation ofthe field data.

In this volume, probable accuracy of discharge records
is evaluated as follows:

Excellent «e Pprobadble error less than 5%
Good e probable error less than 10%
Fair «e probable error less than 15%
Poor <« probabls error greater than 15%

In general, monthly and annual mean values are more
accurate than daily values because of compensation of random
errors,.

Discharge &t partialerscord stations and wiscellaneious sites,

“number ol atreams on which stream flow information
is desired exceeds tha number of stream-gauging statioms it is
feasible to operate at one time, so the Surface Watexr Hydrology
Project, WAPDA has collected limited streamflow data at sites
other than full time stream-gauging stations. Data collected at
these partiale-record stations or at miscellaneous sites are
usable in preliminary, low or perennial flow analysis, Often
partial-record stations are cperated initially until the necess-
ity ofthe data justifies building ma jor discharge measuring
cableways or security and access allow full time collection of
streamfiow data, -




6 EXPLANATIOIl CF DATA

Discnarge measurepnents made in 1969 for these cites in
the area covered in this report are presented under "Data at
Miscellaneous Sites',

Sedimentation data
Suspended sediment concentration is determined from water

samples collected using sediment samplers desijned to toke in
water without disturbing the flow. The samplers are of two
general types. The depth=integrating sampler takes water in
continuously while the sampler is moved at a uniform rate in a
vertical section, from the surface %to the botton and back. The
point~integrating sampler is used to cbtain a sanple at & speci-
fic point in the vertical.

Sanples are usually taken at three verticals in the stream,
so located that each represents approximately cne-third of the
flowe. At low stages when the water is relatively clear, only one
sanple is token at the centre of the flow. A set of samples is
taken at the time of cach discharge measurement, but may be taken
more freguently during monsoon season at ceortain important
stations. Water tomperature is observed at the time of each

sanpling.

The sarmples are analysed either for total concentration
by drying and weighing, or for particle mize distribution by use
of bottom withdrawal or visual accumulation tubes, pipettes and
eleves using distilled water as settling media. It should be
noted that these samples include only sediment suspended in water
and not that transported as bed lead.

Results of ananlyses of scediment samples for each discharge
station are listed in chronological order following the table of
daily discharges, The figures given on each line are the total
concentration in parts per million of suspended solids by weight
and the size distribution in percent of the total, The tempera-
tures and discharges given are instantauweous values for the time
al which sumples wore taken,

Chemical mnalysis

AIT natiral waters contain dissolved mineral matter. A5
streams flow from the head reaches to the plains or sea, the
water is in contact with so0ils or roecks and dissolves soms
materials. The guantities of dlasolved mineral matter dapend
primarily on the type of rocks or s50ils the water somes in con-
tact with and the duration of the contact, Most streams are fed
by both surface runoff and ground water, which reflect tho
chemical character of their concentration. Groundwater iz gener-
ally more highly mineralized than natural surface runoff because
it remains in contazet with ‘the rocks and soils for mnchkloqger




EXPLANATION OF DATA 7

periodas. The concentration of dissclved solids in a river is fre-
guently increased by man made causes namely from drainage of
mines or oil fields, increunsed disposal of industrial and munie
cipal wastes and drainage from irrigated land.

The samples for chemical annlysis have been collected
at or near points on streams where gaugling stations are operated
by the Surface Water Hydrology Project, for which chemical analy-
sies has been made by the Quality of Water Laboratory of Water and
Soils Investigation Division of WAPDA,.

The following deteruminations are made on the samples:

Calcium (Ca) is determined by titxation with the versenate
(B.D.Y.3) using ammonium purpurate indicator

in the presence of sodium hydroxide solution and
colour chonge.

Magnesium (Mg) is determined by titration similar to calcium
and colour change. Calecium and Magnesium are
calculated as: Vol. 0f versenate X normality of
versenate X 1000/ml in saliquat.

Sodium (Na) is determined by Sodium Flame Photicineter,
Carbonate and Bicarbonate (CC., and HCC are determined by tit-

rating th: water samﬁlé-wlth a standard solut1an
of sulphuric acid usin; phenolphathalein amd
methyl orange indicators. The end points of tit~
ration are szlected as the inflection point in
the titration of sodiumcarbonate with sulphuric
acide The carbonate end-point is taken at pH H.2
and the bicarbonate at pH 45,

Chloride (C1) is determined by titrating the sample with stand-
ard silver nitrate solutiorn using potassium chro=-
mate as indicator.

Sulphate (80,) is detersined by adcing known quantity of bariun
chloride to the sample to precipitate aii the
sulphate ions.

Dissolved Solids(D.3.) are determined by evaporation to give
tHe fotal amount of soluble salts per million
cc of water. A known volume of the water sample

is evaporsted at 105°¢.

Electrical conductivity {(EC) is measured by means of a Wheat-
Bt5nhe O¥idge where resistance is equated to the

resistance of the unknown solution surrounding
electrodes in a conductivity cell, The conduc~




8 EXPLANATION OF DATA

tivity is expgessed in micro-mhos per centimeter
usually at 25 C. Conductivity is closely related
to the sum of cations and anions in solution and
is a rapid method to know the total dissolved
solids in a solution.

pH the hydrogen ion concentration is determined by
a pll meter usin;; glass and calomel~Kol electrodes.

Sodium Adsorption Ratio (SAR) is an index of the sodium or alkali
‘hazard expressing the relative activity of sodium
ions in exchange reactions with the soil. It is
expressed as follows:

Na®
(Ca*" + Mg“' Y2
2
Where the concentrations of tlie three solvable

cotions are given in milliequivalents per
litre (me/1l).

Residual Carbonate (Res CC,.) 1s expressed az the sum of the
Carbonate gﬂﬂ Bicarbonate anions ninmas the sum
of the Calecium and Magnesium cations.

SAR =

Res 603 = (Cd;"+ HCG;) - {c&" & H§+).
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GILGIT RIVER AT GILGIT - 199 L¥d

Location Latitude 35056l. Longitude ?h°19t, on left bank under
bridge at Gilgit, 3 Miles upstiream from Hunza River and 23
miles upstream from Indus River.

Drainage Area 4,670 r uare miles.

Records Available Dis harge record computed from January 1960
to date by Surface "ater Hydrology Project, WASID, WAPDA,.
Discharge measuremeni. and gauge height record September 1959 to
June 1942 by Hydrology Directorate of Irrigation and Power
Department.

Average Dischlarge 10,400 cusecs (7,550,000 acre feet per year
or 70.% inches runoff per year). Average taken for 10 years
from 1960 to 1969.

hxtremes lMaximum discharge during the year 45,800 cusecs on
upgust (gougse height 16.10 feet); minimum daily discharge
14,710 cusecs on 7=} liarcha.

1960~ 1969: haxinmum discharge observed §3,400 cusecs on
12 July 19603 minimum daily discharge 1,450 cusecs on 28
Harch 1966«

Gauge Ensamelled plates graduate to 0.1 foot, fastened to

“T abutment under left end .of bridge at Cilgit. Gauge read
from 0800 to 16300 hours deily during low flow and more
Often during floods. Gauge set to arbitrary datum.

Measurements Thirty two discharge measurements were made from
the bridge by current meter using Q.2 & 0.8 depth method.
Thirty two sets of sediment samples were taken by depth integ-
ration method using D-49 sampler from the bridge. Ten of these
were analysed for particle size distribution and the rest for
total concentration. Eight surface samples were collected and
analysed for chemical composition.

Determination of Discharges The control for this station is a
Tocky ri e which & nearly contimuously. Previocus. rating
dated 18.4.66 was used as it was confirmed by measurement made
in 1969. Daily discharges were computed with shift adjustments
where necessary.

Remarks Record good.



18 GILOIT RIVER AT GILGIT

Discharge in cusecs for year 1969

Date Jan Fed MNax Apr May Jun
1 2,370 2, 110 1, T80 1, T60 2, 160 20, 300
3 2,31 2,040 1, 780 1,740 2, 140 17,800
4 2,310 1,980 15 760 »q, T40 2,230 16, 500
5 2,310 1,950 1, T40 1, 740 2, 380 13, 500
6 2,30 1, 900 1, 740 1, 790 2, 750 12, 800
7 2y 340 1,900 1,710 1,980 3, 1O 15, 100
8 2,310 1, 880 1,710 2,210 3, 520 18, 200
9 23 280 19 940 1’ 740 2, 4&) 3’9& ’19,@0

1 2, 280 2, 000 1, 760 2, 410 4, 190 22, 200

1" 2, 250 1,980 1, 760 2,310 4, 380 20, 600

12 2, 250 *1,950 1, 780 2, 420 »4, 370 19, 400

13 2, 280 1,950 1, 780 2, 320 4, 380 21, 300

14 2, 230 1,930 1, BOO 2, 270 4,060 24, 100

15 2, 170 1,900 1,830 2, 380 3,860 %27,600

16 2, 160 1,900 1,830 2,710 3,790 29,800

17 2, 170 1,880 14, 8OO 2,600 3,880 32,600

18 2, 170 1,880 1,820 2, 370 4, 350 35, 400

19 25 170 4,850 1,83 2, 280 4, 560 36,600

20 2, 180 1,850 *1,830 2, 250 4, 180  ®37, 500

21 2, 110 1, 780 1, 790 "2, 210 4, 570 38,900

22 2, 110 1, 760 1, 780 2, 160 %, 420 33,900

23 2, 140 1, 760 1, 760 2, 100 5, 690 29, 200

25 2,030 1, 780 4,820 2,090 6,680 30, 500

26 2, 130 1, T8O 2,040 2, 140 8,300 *31,800

27 2,090 & 1, 780 1, BOO 2, 160 9,620 35,000

8 2,030 1, 780 1, T80 2, 240 10,900 35,600

29 1,980 1, 780 2, 160 14,000 34, 500

30 2,060 ————— 1y 7650 2, 60  *17, 100 32, 400

3 2, 110 U 1, 750 18, 800 -~

Mean 2, 90 1,900 1, T90 2, 170 5, TOQ 264 400

Ca/mi 0.47 O 41 0.38 0.46 1.22 5.65

In 0.54 0.42 De.44 0.52 1.41 6. 31

Haf IS 135 -105 « 110 N 129 .351 105?

1969 Year: Xean 11, 100 Cs/mqg mi 2.38 Inches 32.3

Note ¢ # Discharge measurement masde on this day.
a No gauge heizht records discharge interpolated.



Date Jul g
1 31,900 26, 300
2 35, 700 29,600
3 38 . 200 314,800
4 33, 200 32,600
5 38, 400 34,000
6 39, 500 36, 100
7 . 33,900 37, 000
8 41, 300 37,800
9 »41, 300 37,800

10 40, 700 39,900
11 38, 700 43, 100
12 38, 500 =42, 400
13 39, 300 38, 700
14 40, 900 8,900
135 41, 200 36, 800
17 31, 100 37, w00
18 38, 400 35, 300
9 41, 400 34, 300
20 43, 100 34,800
21 ®45, 000 «28, 000
22 43,600 24, 800
23 43, 100 22,600
24 43, 800 20, 100
25 41,800 19, 200
26 40, 100 18, 100
27 38, 500 17, 300
28 3?’ .”0 16’ 200
29 32, 200 15, 600
K" ] »29 . 100 *15,900
31 25, oo 16,000

Nean 38, 800 30, 100

Ca/mi 8431 6445

In 9- $ 7"»3

Far 2.3 1.85

M, Acre-feet. B.03

JILGIT RIVYE AT GILOIT

Discharge in cusecs for ysar 1969

Sep

15, 900
15, 400
14, %00
12, 800
*12, 600

12, 500
13,000
13, 500
12, 600
12, 100

11,800
®41, BOO
11,900
12,0600
11,700

“Je 700
9,920
9, 440
9, 100
8,850

8,600
8, 400
8, 150
8,080
7,900

T, 800
T, 700
T, TOO
T:650
Ty 580

]

10, 700
2429
2.56
«637

Nax Day 45,000

Get

7, 580
7s 500
7, 330
7, 250
5,930

&, 750
&, 600
6’ 'Sh
=3, &00
&, 500
6, 250
5,970
5,900

5, 790
5 510

¥ov

4, 380
4, 30
4, 210
4, 71
4y 100

4, 120
4, 170
4,040
4,01
3,370

3’ 9 20
3,860
*3, 900
3,750
3,720

3,650
3, 600
3, 580
3, 580
3, 580

3,55
3, 480
3, 3%0
3, 400
3, 380

3,240
3, 200
3, 190
3, 190
3, 240

3,730
0.80
.89
.222

h )



2 GILGIT RIVER AT GILGIT

Suspended zediment concentration .~ 1959

1969 Discharge Temp. of Total PPN Psroent
Date in cusecs Water °F by weight Sand S11t Clay
12 Feb 1,950 42 20

14 Fed 1, 859 45 25

17 Mar 1, 800 56 25

20 Mar 1,830 55 43

21 ApT 2, 0 59 24

12 May 4, 460 &S 37

24 May 54 460 56

30 May 16, 100 58 817 46 27 27
9 Jun 18, 500 54 127

15 Jun 28, W0 56 1,9% 70 21 9
20 Jun 37, 800 60 1,000 26 52 22
26 Jun 30,500 62 204

3 Jul 40,900 57 1 520 60 34 6
9 Jul 44, 400 56 3, 100 63 26 11
21 Jul 47, 900 56 3,790 58 35 7
30 Jul 29, 900 56 - B46 41 45 14
7 Mg 38, 500 58 1,810 9 70 11
12 Aug 45, 800 54 6,800 63 2 8
21 Aug 29,900 52 'lsz 35 31 34
0 Mg 16, 400 58 134

5 Sep 12, 400 54 108

12 Sep 9, 590 55 24

27 Sep 7, 750 56 .18

5 Gect 6,8’& % , %

10 Oct 6,63 5T . 42

27 Cct 4, 540 54 33

13 Nov 3,900 53 .41

29 Nov 3, 190 43 _%

15 Dec 2, 840 37 14

27 Dec 2,630 41 26

Bote 1 Sand is all sisges above 0.0625 mm,
Silt is all si zos Detween 00,0625 mm and 0.0055 mm,

Clay 1s ail 8iges smaller than 0.0055 amn, ~
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HUNZA RIVER AT DAINYOR BRIDAIE - 1969 23

Location Latitude 35055', Longitude ?AOZBl, near Dainyor village
abotut 5 miles east of Gilgit Town and % mile upstrean from
confluence with gilgit River,

Draiggﬁg area 5,080 square miles.

Records Available Record available from September 1965 to date
] r¥face Water Hydrology Project WASID, VWAFDA, Periocdic
discharge measurements started from 5 llovcomber 1965.

Averaze Discharge 13,800 cusecs (10,000,000 acre=feet per year
or 359 Incﬁea runoff per year). Average taken for L4 years
from 1966 to 1969.

Extremes HKaximum discharge observed during the year £3,700 cusecs
on 11 Aupgust (ganze height 13.£0 feet); minimum daily discharge
1,310 cusecs from 5 to £ March.

1966=69: Maximum dischargs 1£2,000 cusecs on 30 June 1967
{gauze height 21.90 feet-gauge set to arbitrary datum)j
Hinimum daily discharge 1,030 on 23 March 1958.

Gauge Staff gauge with 0.1 foot graduntions on left bank downste-
ream of bridpge; gauge read to hundredth of a foot from G£:CO
to 16:0C hours daily during low flow and more often during
floods, 3Set to a arblitrary datunm.

Measurements Thirty three discharge measuremenlis wers made during
the year using 0,2 and 0.8 depth method from the bridse. Thirty
three mets of ssdiment samples were taken by depth integration
nethod using D-49 sampler from the bridge. Twenty one of these
were dAnalysed for particle size distribution and the rest for
total concentration., Bight surface samples were collected and
analysed for chemical composition.

Determination of Discharge Rating tnble dated 20.6.67 was used,
Discharies were computed with shift adjustments as necessi=-
tated by the perisdic discharge measurements.

HRemarks Record good,



24 HURZA RIVER AT DAINYOR BRIDOB

Di scharge in cuseos for year 19469

Iate Jan Yed ¥ar Apr Hay Jun
1 1, 760 1,470 1, 340 1, 340 1, 460 16,000
2 1’ 720 1, m 1’ m ‘, 400 1’ 380 ’7’ 400
3 1, T40 1, 520 1, 340 1, 430 1,520 ®16, 500
4 1, 770 1, 520 1, 340 1, 430 1, 530 14, 100
5 1770 1, 520 1,310 1, 430 1,870 12, 400
6 1,770 15 490 14, 310 *4,720 2,2 11, 300
7 1,670 "m 1’ 3” 1,9” 2’6” 11’&0
8 1, 580 1, 500 1, 3% 2, 550 3,3 12, 400
9 1, 580 1,5% - 1, 340 2, 800 4 170 13, 600

0 1, 550 1, 530 1, 340 2, 800 4, 290 14, 500

1 ,i 550 1! 5” 1, 37° 3’ 070 3, 970 “5’ 300

13 1,53 550 . 1,550 2,960 *3,970 14, 000

15 1, 570 1s 550 *1, 550 3, 300 3,900 15,900

*% 1, 430 1, 550 1 720 3, 360 3,670 18, 900

17 1, 490 1, 550 1, 720 2,960 4,640 22, 200

% 1y 450 1, 520 1, T20 2, 800 4,760 24,800

9 1, 490 1, 400 1, 680 2, 340 4, 420 28, 100

20 1, 470 1, 400 1, 6% 2, 320 4,680 #40, 300

21 1, 470 1, 400 1, 550 2,130 54 600 31, 300

22 1, 470 1, 400 1, 550 1,910 6, 500 29, %0

23 1, 470 1, 400 1, 550 *1, 760 6,630 27, o0

25 1, 650 1, 400 »1, 580 w7120 5, 460 23,000

26 1, 450 1, 400 1, 580 1, 740 7,600  %23,500

27 1, 490 1, 400 1, 490 1,680 8, 350 26,600

29 1, 470 e o 15 400 1,60 10, 800 30, 200

30 1, 470 —— 1, 400 1, 520 13, 0o 29, To0

31 1, 470 1, 400 —— 15, 100

MNean 1, 560 1y 480 1, 47C 2, 180 5,290 20, 700

Ca/mi Q31 029 0.29 0.43 1.03 4.07

In 0035 0.30 0.33 .48 1. 18 405"

Iaf .096 .032 0090 » 1” -3m 1023

P69 Years ¥ean 13,900 Co/eg mi 2,74 Inches 37,3

Fote 3 * Discharge measurement made on this day.



BUNZA RIVER AT DAINYOR BRIDGE 25

Bisoharge in cusecs for year 1969

Date Jul Aug Sep Oot Hovw Dec

1 28, %00 46, 100 31, 400 9,800 3, 30 2, T00

2 30, 400 52, 600 31, 700 9, 550 3,24 2,650

5 40,900 72, 400 23, 400 3, 800 3,070 2, 450

6 ‘2’ m .75,000 21' 600 8' 500 2’ 990 2’ 550

T 46, 400 17, 300 22, 400 8, 500 2,960 2, 450

8 48, 500 8, 200 21,000 8, 500 *2,930 2, 450

9 45, 800 79,000  #18,000 “8, 550 2,960 #2, 450
0 48, 200 77, 500 16, 400 8, 700 2,960 2, 550
11 ‘5]900 78’ 400 15,900 8, 7% 2, 96’0 2, 600
12 43, 500 7 3, 500 =45, 100 8, 350 2,930 2, 570
13 45, 300 T1, 00 16, 600 8, 100 2,930 2, 550
15 =51, 000 62, 700 17, 400 8,000 2,900 2,410
1% 46, 600 64,000 14, 300 Ty 120 2,900 2,660
17 43, TOO 62, 500 12, 500 6, 500 2,900 2, 340
)] 48, 000 65, 100 *42, 300 6, 150 2,850 2,660
19 55, 400 61,700 12,200 S, 270 2,830 2, 340
20 60, 300 48,900 12,900 5,030 2,800 2, 340
23 TO, 100 31,500 10, 400 4, 140 2,83 2, 110
24 74600 29,900 95900 4y 00 - 2,800 2,030
25 72, 600 29, 00 "9, 150 3,930 2,750 2,030
26 69, 100 29, 400 8,750 3,970 2,700 1,990
27 67, 100 28, 400 8, 700 *3,970 2, 600 1,950
28 62,600 27,300 a,8%0 4,000 2,550 2,030
29 48, 600 27, 800 9,050 3,830 2, 500 2,030
30 44, 200 29, 700 9,2% 3,640 2,850 1,990
31 42, 100 31, 300 3,450 . — 2,070
Hean 51,000 54, 200 16, 100 6,610 2,900 2, 350
Ce/m1 10.0 10.7 J.17 1. 30 0.57 0. 46
In 11.6 12,13 3,53 1«50 0.64 Q.53
Mar 3,13 3.33 «956 9&6 - 173 - 144

M.Acre-fest. 1.1 Max Day 79,000 Min Day 1,390



26 HUNZA RIVER AT DAINYOR BRIDGB

Suspended sediment concentretion -~ 1969

199689 Discharge Temp. of Total PPX Parcent

Date in cusecs Water °F by weight Samd Silt Clay
13 Feb 1, 550 44 101

17 Fed 1, 550 43 (e

15 Mar 1, 550 52 222

25 Mar 1,580 64 231

6 Apr 1, 720 56 244

23 Apr 1, 760 57 233 8 49 43
25 May 6, 590 56 1, 850 31 44 25
3 Jun 15, 600 56 - 382 38 43 29
11 Jun 15, 400 55 . 3,260 » 3 24
18 Jun 24, 800 54 Sy 470 54 » ©
20 Jun 34, 800 56 17, 500 3 64 S
26 Jun 23, 500 60 4, 420 55 31 14
3 Jul 33, 800 52 4, %0 3% k14 44
9 Jul 49,700 54 18, 900 66 24 0
15 Jul 51, 600 53 18, TOO 69 23 e
21 Jul 66,600 60 5, 60 - 5 4% 30
28 Jul 6 4, 600 50 6,070 31 % ] 8
6 Aug 7%, 600 52 8,74 21 57 22
12 Aug TO, 600 52 11,000 A4 41 -]
21 Aug 31, 100 56 361 43 43 "
29 Aug 27, 600 54 L 7T% 22 T8

9 Sep 18, 000 52 847 18 44 38
12 Sep 15 500 53 8&6 5 48 47
18 Sep 12, 200 56 415 18 31 51
25 Sep 9, 100 55 402 7 42 41
5 Dot 8,950 52 04 :

9 Oot 8, 550 53 330

8 Nov 2,9 50 78

21 Bov 2,8% 43 70

9 Dec 2, 450 45 46

24 Dec 2,030 40 12

Note : Sand ie all sises above 0.0625 mm.
Silt is all eiges Detwesn D.0025 am and 0.00%5 ma.
Clay is all sizes amallsr than 0.005%5 mm.
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GILGIT RIVER AT ALAM BRIDGE -~ 1969 29

Location Latitude 35°45+, Longitude 74°37+, on left bank about
wo miles upstream from confluence with Indus River and )
mile upstream from Alam Bridge on Gilgit-Bunji Road,.

Drainage area 10,100 square miles.

Records available Discharge record by Surface Water Hydrology
Froject, WASID, WAPDA from 1 January 1966 to date. Gauge height
record aince 29 December 1965,

Extremes Maximum discharge during the year 137,000 cusecs on 11 Au-
gust (gauge height 22.60); minimum daily discharge 4,620 cusecs
on 16 Februarye.

196669, Maximum discharge 208,000 cusecs on 30 June 1967
(estimated), minimum daily discharge 3,160 cusece on many days
of March and April 1966.

Gaugs Enamelled plates graduated to 0.1, and read from 08:00 to
quOD hours dajly during low flow and more often during floods,
Gauge set to arbitrary datum. Initisally the gasuge was on right
bank but shifted to left bank on 16.4.69.

Measurements Thirty discharge measurenents were made during the
yoar using O.2 & O.§ depth method from the bridge. Twenty nine
sets of sediment samples were taken by depth integration
method using D=49 sampler from the bridge. Sixteen of these were
analysed for particle mize distribution and the rest for total
concentration. Six surface samples were collected and analysed
for chemical composition.

Determination of discha Rating tadle dated £1,12.70 was developed
from all the vallable measurements in 1969 and 1970, This table
was used with shift adjustments were indicated necessary.

Remarks The measurements showed an appreciable scatter, probably due
to gquestionadle gauge height data, Hence the record has been
treated as fair only.




3 GILAGIT BRIVER AT ALAM BRIDJE

Discharge in cusecs for year 1959

Date Jan Fed Har Apr Nay Jun
2 5,010 4,70 4,840 5,040 5y 380 38, 200
3 5,000 4, 700 4,830 5,040 5, 490 40, 000
4 5, 000 4, TO0 4,960 5. 040 S5, T10 37, 300
5 4,980 4, 700 5,040 5,040 6, 160 32, 00
3 4,580 4, 700 S, 420 S, 040 6,680 30, %00
T 4,980 4,670 Sy 190 5 140 Ts 470 31, 700
8 4,980 4,680 5 230 6,000 8,600 33, 200
9 4,970 4, 660 5y 280 6, 400 9,6%0 36, 100

10 4,970 4,660 5y 260 5, 580 10, 500 39,600

11 4,960 4,660 5. 310 6,860 10, 500 44, 500

12 4,910 4,650 5, 360 T, 230 10, 00 40,700

13 4, 880 4,540 5, 230 6,840 10, 700 41, 500

14 4,860 4,640 5 180 6,640 *30, 500 43,900

15 4,840 4,530 5, 150 6,840 10, 200 51, 100

1% 4,830 4,620 5, 190 6,980 10, 100 57,600

17 4,830 4,63 5 250 7, 3% 3,830 63,700

18 4,83 4, 65D =5, 280 T, 00 9, V0 &8, 100

19 4,830 4,660 "5, 310 6,920 2, 580 71,700

0 4,820 4,650 5, 190 6,660 10, 400 93,800_

21 4, 800 4, 660 8y 260 6, 320 9, 200 w14y 400

o2 4, 800 4,680 Se 260 5: 940 13, 700 T1, 800

23 4,800 4, T00 5, 220 5, 580 _ 13’ 900 70, 200

24 4, 800 4,730 5, 150 5, 520 14,900 86, m

25 4, 800 4,840 5, 130 5, 500 156, 200 65, 400

26 4,800 4,820 9s 130 5 540 18, 400 65,900

27 4, 80O 44 800 5, 130 =5, 500 %2 4, 000 &8, 700

28 4, 750 4, 880 5, 100 5, 540 22, 500 T2, 700

29 4, 760 —— 5,090 5 570 24,600  #70, 400

30 4, T40 — 5,070 5 520 26,900 69, 10

31 4,730 —— e 5,020 — 29, 200 ——— g

Cs/mi 0.58 D« 45 0451 0.60 1e22 5«36

In 0+56 0«48 0.5 D66 1. 41 5.98

MNaf -m y%‘ 0317 .358 0759 30?2

1969 Year: ¥ean 27,900 Cs/mq ms 2.76 Inches 37.5%

Nots @ * Discharge measurement made on this day.
a No gauge heizht records discharge interpolated,



GILOIYT EIVER AT ALAM BRIDGE 3

Discharge in ouseos for year 1969

Date Jul Aug Sep Dot Nov Deo
1 68,000 76, TO0 49, 200 19,900 8, 700 6, 400
2 13, T00 87,700 48, 300 19, 600 8, 580 6, 400
3 78, 800 97, 300 46, 500 19, 200 8, 500 6, 00
4 84,700 104, 000 39, 700 19, 200 8, 500 6, 240
5 89,800 *107,000 37, 400 19, 200 8, 400 6, 200
6 87, 700 108, 000 37, 00 19, 300 8, 380 »5, 200
T 88,400 116,000 37,900 17,900 8,33 6, 200
8 92,000 121,000 37,900 17, 300 8, 300 6, 180
9 94,000 125,000 35, 500 17, 400 8, 300 6, 120

10 90,800 132,000 32, 400 1T, 800 8, 250 6, 100

11 92, TDO 1%,%0 31, 700 ‘17,%0 " 1.” ‘6,670

12 88, 700 132,000 31,900 17, 300 8, 130 8,040

13 88,600 «122,000 32, ™00 16, 700 8,050 6,000

14 91’900 112,000 *34.-400 16’ 100 8,000 6,000

15 88, 600 112,000 35, T00 15, 400 7,800 5,950

1% 88,700 115,000 34,900 14, 800 1,750 Se 9 40

17 32,400 ' 143,000 34,900 14,000 7,730 5,920

19 27,500 107,000 29, 200 12, 500 7, 500 5, 860

20 103,000 96, 000 25, 700 11,900 Ty 300 5,820

21 112,000 76,5900  #24, 200 11, 500 7, 100 5,650

22 113,000 67,000 23, VO %10, 700 7,000 5. 410

23 *120, 000 59, 200 22,900 10, 400 75000 5, 340

24 123,000 %53, 100 23, 00 10, 300 6,880 5¢ 250

25 121,000 49, 500 21, 700 0, 200 6,800 S5s 200

26 118,000 50, 100 21,900 10, 000 6,780 5y 200

27 111,000 49, 200 20, 100 10, 000 6, 560 5, 200

28 106, 000 43,700 %20, 300 10, 300 &, 500 5 140

29 91,000 44, 100 21,600 10, 100 6, 480 Sy 140

30 79, 500 45, 300 20, 700 9, 350 6, 440 5, 140

31 73, 700 48, 500 S 8,83 Se 130

Mean 94, 500 9 1,000 31, 400 14, 400 7,660 5, 800

Ce/mi 9.36 9.01 3011 1.43 0.76 0457

In 0.8 10.4 3.47 1.65 0.85 0.66

Mag 5.81 Se59 1«87 +388 - 456 « 356

M.Acre-fest., 20,2 Max Day 136,790 ¥in Day 4,620



32 OILGIT RIVER AT ALAY BRIDIE

Suspended sedimant oconoentration -~ 1963

1969 Discharge Temp. of Total PPK Percent
Date in cusecs VWVater "7 by weight Sand Si1¢ Clay
15 Ped 4,620 45 51

16 Feb 4,620 44 57
18 ¥ar 5e 280 53 116
9 ¥ar 5 300 53 $3

10 Apr 5, 500 614 528 S 41 54
27 Apr 5 500 53 151

14 ¥ay 10, %00 60 623 40 38 22
27 ¥ay 21, 300 §1 2,020 42 % 22
12 Jun 40, 600 54 3, 470 65 22 13
21 Jun 73, 700 57 2,960 34 48 ®
29 Jun TO, 500 56 5,050 15 17 8
4 Jul 84, 500 = 2,63 32 49 19
© Jul 90, 500 54 9,810 66 24 ©
17 Jud 81, 400 54 4, 280 49 38 13
23 Jul 11,900 54 13, 900 69 21 10
5 Mg 6,000 54 G, 450 47 40 13
18 ing 113,000 56 S, 890 42 44 14
24 Mg %3, 200 - 56 2,98 66 24

1 Sep 47, 500 57 1, 310 29 45 26
14 Sep 35,000 56 817 15 sS4 34
2% Sep 24, 100 56 279
28 Sep 20, 300 54 285
11 ODet 17, 500 55 231
22 Oot 10, 600 53 a7
22 Nov 7,000 41 59

§ Dec &, 200 42 44

Fote 1 Sand iw all gises above 0.0625 mm.
231t is all sizes between 0,062% mm and 0.0055 omm,
Clay is all sizes smaller than Q.0055 mu.
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INDUS RIVER AT PARTAB BRIDGE~ 1969 35

Location Latitude 35°45:, Longitude 74°37+, on right bank under
T"""TEhES bridge, 1 mile domnstream from the confluence of Gilgit
River.

Drainage area 55,100 square miles (revised in 1969).

Records available Discharge record dy Surface Bater Hydrology
Project, WASID, WAPDA, from Jamuary 1962 to date. Gange
height record by Hydrology Directorate of Irrigation Department
from September 1959 to June 1952 with partial discharge
recorde

Ave Dise 60,600 cusecs (43,900,000 acre fest per year
or 1549 inches runoff per year). Average taken for 8§ years
from 1962 to 1969.

Extremes Maximum discharge during the year 299,000 cuasecs on
August {gauge height 70,90 feet); minimuw daily dis-~
charge 10,800 on many days in March,

"1962~69: Maximum discharge 437,000 cusecs on 29 July
1963; minimum daily discharge 8,800 cuseca on 13 March 19¢3.

Gauge Enamelled plates fixed on concrets blocks on right bank
and set to arbitrary datum. Prior to 5.8.69, gauge paintead
on plastered strip on left abutment undexr the dridge. Gauge
read from 08:00 to 16£:00 hours daily duripg low flow and
more often during flcoods,

Heasuremenis Thirty discharge measurements were made from bridge
¥y current meter using O.2 and U.,8 depth method. y sets
of samples were taken by depth integratisa metho uaihg D=4
sampler, Fiftesn of these weore analysed for partillle size
distribution &nd the rest for total concentration, Six sure
face sanplca were collectad and analysed for chemical conpo-
sition.

Determination of discharge Bating~tqh10 dated 17.9.63 was conti-
——na'mmm%ar. ‘

Remeriks .;Reeor&‘rair.
S ———————




36 INDOS RIVER AT PARTAB BEILJE

Discharge in cuesecs for year 1969

Date Jan Fed Mar Apr May Jun
1 12,000 11, 200 11, 000 11,000 12, 00 83, 400
2 12, 000 11, 400 11, 000 11,000 12, 100 86, 200
3 11, 900 11 300 10, 900 11, 100 12, 100 88, 100
4 . 11,800 11, 200 10,900 1%, 100 12,000 83,000
5 11,600 11, 200 10, 900 11, 100 12, 200 10, 700
6 11,600 11, 200 10, 900 11, 100 13, 000 63, 500
i 11,600 11, 200 10, 900 11, 300 14, 200 60, 600
8 11, 700 11, 200 10, 900 11,800 15, 900 61, %00
9 11, 800 11, 200 10,800 12,500  *18,900 7 1,800

0 11,900 11, 200 10, 800 13,000 20, 700 77, 500

11 11,900 11, 200 10, 800 13, 300 21, 800 88, 600

12 11, TOO 11, 200 10, 900 13, 700 22,600 "84, 300

14 14, 600 11, 200 11, 100 13,700  #21,800 83, 100

15 11,500  ®11,200 11,200 =13, 400 21,900 87,0

16 11, 400 v-n,g . 11,300 14, 000 19,400 104,000

17 11, 500 11, 11, 400 14, 400 18,300 124,000

18 - 11, 500 11,200 *11, 400 14, 300 18,500 151,000

19 11, 500 11,200 %11, 500 14,000 18,200  ¥7,000

20 11, 400 11, 200 11, 500 14, 000 18, 400 189,000

21 11, 400 11, %00 11, 400 13, 800 23,600 *180,000

22 11, 400 11, VO 11, 400 13,300 24,100 174,000

23 11, 500 11, %00 11, 00 12,900 24,000 146,000

24 11, 500 11, 100 11,200 12,400 25,300  $334

25 11, 500 11,000 11,200 12, 300 2,000 127,000

26 11, 400 11,000 11, 200 12, 300 29,600 131,000

27 11, 400 11,000 11, 200 12, 00  #35,700 137,000

28 11, 400 11,000 11, 200 12,00 - 39,800 = 145,000

29 11, 400 e 11,000 12, 200 43,800 ®148,000

31 11, 100 10, 900 71, %00

Eean 11, 600 11, 200 11, 100 12,600 24, 200 112,000

Ce/mi 0.21 0.20 0.20 0.23 0.44 2.05

In 0024 0021 0.25 0.% 9.5‘ 2.27

Maf «T12 «620 «682 « 752 1.4 6.67

1969 Year: Mean 61, 100 Ca/aq ®i 1,11 Inches 15.1

Note 3 * Discharge meamirement made on thie day.



INDUS KIVER AT PARTAB BRIDGE 57

Discharge in ocusecs for year 1969

Date Jul Aug Sep Oot Eov beo
1 133,000 349,000 %*130,000 38, 600 19, 400 14, 600
2 137,000 174,000 131,000 38, %00 19, 200 14, 600
3 147,000 196, 000 126, 000 36,900 ®#499, 000 14, 600
4 #1158, 000 214,000 120, 000 35, 400 18, 800 14, 500
5 169,000 *243,000 119,000 34, 00 18, 300 14, 400
6 175,000 260,000 110,000 33, 100 8,300 *14, %00
7 187,000 282,000 105,000 32, 300 18, 200 14, 400
8 201,000 290,000 99, TOO 34,600 18, 200 14, 300
9 213,000 29 1,000 28, 800 3%, 200 13, 100 14, 300

° #217,000 294,000 5, 200 31,200 17,900 14, 200

11 209, 000 297, 000 66,800 31,200 #17,B00 14, 100
12 208, 000 292,000 64, 600 31,000 17, 600 t4, 100
13 216,000 *280,000 64, TO0 29,800 17y 400 14, 0C
1“4 220,000 270,000 #67,900 29,000 17, 400 14, 000
1% 217,000 26 3,000 67,900 28, 200 17, 200 13,900

% 203,000 257,000 & 1,900 27, 500 16, 900 13, 800
17 #198,000 254,000 49, 400 26, 600 16, 600 13, 700

18 189,000 257,000 50, 000 25, 300 155 900 13, 700
9 191,000 257,000 51, 000 24, 400 15,900 13, 700
20 204,000 231,000 *50,700 24,000 15, 800 13, 700
21 224,000 187,000 49, 600 23, 300 15, 700 13, 600

22 253,000 157,000 47,700 #22,50 *15,700 %13, 500
23 =268,000 136,000 46,000 22, 100 15, 600 13, 200
24 279,000 *124,000 44,900 21, 800 15,400 13,000
25 283,000 121,000 43,300 21, 500 15, 200 13,000

26 273,000 120,000 42, 700 21, 100 15,000 13,000
27 260,000 116,000 40,900 20, 800 14, 800 12, 900
28 235,000 114,000 %3, 100 20,600 14, 800 12,900
2 200,000 114,000 3g,700 20,800 4, TOO 12,900
3o 166,000 124,000 38,800 20,600 14, 600 13, 000

34 147,000 127,000  ————um 19,800 ~mceem 13, 100
Nean 3)6,000 M.M 71, 0 27,600 "6,9«) 13,800
Ca/mi. 3. 7% 3.7% 1.29 0.5 0.31 0.25
In 4.0 4.%8 Tedds 0.58 0.34% 0.29
dNas 12+.6 1249 &4.23 1. 70 1.00 +848

M, Acre-feet. 44.2 Nax Day 297,000 Min Day 10, R00



38 IFDUS RIVER AT PANTAB BRIDGE

Suspended sediment concentration - 1969

it

1959 Discharge Temp. ot Total PPN Percent
Date in cuseca Water °F by weight Sand it Clay
15 Ped 11, 200 46 29
% Ped 11, 200 45 23
18 Nar 11, 500 55 87
15 Apx 13, 400 57 39
28 Apr 12, 100 53 110
14 Kay 21, 500 58 342
27 ¥ay 15, 400 64 2, 780 63 25 12
12 Jun 82, 000 S6 4, 540 78 14 8
21 Jun 180, 000 62 1, 510 15 61 24
29 Jun 145,000 57 2,4 &6 26 8
4 Jul 157, 000 60 1,720 3o 61 9
1 Jul - 216,000 56 3,780 S0 41 9
17 Jul 199,000 58 3, 490 49 47 4
23 Jul 269,000 56 6,940 76 21 3
5 Aug 247,000 60 10, 800 72 28 '
13 Aug 278,000 55 2, 300 9 63 2%
18 Aug 261,000 58 2,650 16 71 13
24 Aug 124,000 - 58 6,320 84 % '
1 Sep 130, 000 61 918 13 53 34
14 Sep 68,600 56 408 9 55 3%
20 Sep 50, 600 54 %3
28 Sep »,000 58 2%
1% Oot 31, 200 55 489 40 X k)
22 Oot 22, 00 54 107
3 Nov 18,900 53 125§
1 Bov 17, 800 .53 84
22 Nov 15, 700 43 94
& Dbeo 14, 500 - 43 51
22

Dec 13, 400 40 5%

Note Sand 1s all siges above D.0625 ma.
851t is all sisens bDatwesn 0.0625 mn and 0.0055 n-.
Clay is all «ises sanller than 0.0055 mm.
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IRDUS RIVER AT BESHAM RILA - 1959 41

Location Latitude BQOSGI, Longitude ?2053!, on right bank about
- RAlf a mile from Resham Gila post and about 55 miles from
S8aidu Sharif om Indus valley road,.

Drainage area 42,700 square miles.

Record nvailnh&a Mean daily discharge record computed from January
¢ by Surface Water IIydrology Project, WASID, WaPDA,
The diaeharge msasurenents were started in Hovember 19468 and
the staff gzuge was installed on 23.5.6E.

Extrenes Maximum dischurge during the year 389,000 cusecs on 25
July (gauge height 50.90); minimum daily discharge 13,100
cusecs on 21 January.

g: Enamelled plates installed in Steps on right baunk and read
a4t one hour interval for the whole day throughout the year,
Gange set to arbitrary datunm,

Heasurements Ninety two discharge measurements were made from the
X3 ¥ by current meter using O.2 and 0.§ depth method.
Ninety sets of sediment samples were taken by depth integration
methed using D-49 sampler from the cableway. Thirty five of
theas were analysed for porticle size distribution and the rest
for total concentration. Ten Surface samplel were collected and
analysed for chemical composition.

Determination of discharge Rating table dated 23-2-70C was develop
a a a nmeasurenents. This table was applied to

mean daily gamge heighte to compute mean daily discharge,
with shift adjustments.

Remarks Record fair.




42 INDUS RIVER AT BESHAM QILA

Tischarge in cuasecs for year 1969
Date Jan Feb Mayr Apyr May Jun

? 15, 200 14, 600 15, 700 23,900 26,800 *140,000
2 15, 100 14, 500 15, 200 23, 300 26,200 155,000
4 14,900 14, 500 16, 700 23, 200 26,800 155, 000
5 14, 600 14, 500 17, 000 23, oo 29,800 137,000
6 14, 700 14, 400 1€, 400 24, SO0 33, 500 124, 000
7 14, 100 14, 300 18, 600 26, 500 37,000 120,000
8 14, 000 14, 300 8, 300 29, 400 44, 300 124,000
9 14, 400 14, 000 19, 100 31,700 53,200 134,000
10 14, 400 13, 500 19,000 35, 100 55, 200 145,000
11 14, 400 13, 400 19, 100 38, 400 55,200 147,000
12 14, 300 13, 400 19, 100 41,900 55, 100 152,000
14 13,900 14,800 20, 400 35,800 53,600 149,000
15 13,800 14,800 21,700 43, 700 49, 00 159,000
16 13,800 14, 800 21, 400 45, 200 44,800 175,000
17 *13, 500 14,900 22, 200 46, 400 %44, 00 193,000
® 13, 400 14, 600 25, 400 39,800 46,800 217,000
19 13, 400 14, 300 30, 200 35, 500 48,600 232,000
2 13, 00 14,000 26, 500 37,000 48,400 252,000
21 13, 100 13, 600 23, 500 36,000 #51,000 273,000
22 13, 500 13, 400 22, 200 32, 600 55, 500 242,000
23 13, 300 13, 500 21, 600 30, 600 60,500 206,000

13, 200 14, 900 20,900 27,900 "2,800 87,000
13, 600 15, 300 33, 200 26, 600 64, 400 179,000

24

25

26 19, 600 15, 000 is,000 26, 500 68,000 182, 000

27 17, 300 16,800 28, 100 26, 000 T4, 200 1B 1,000

28 15, 100 16, 400 24,800 33,600 4,600 194,000

29 14, 500 — #23, 400 31,600 97,400 199,000
1 L

Hean

14, 100 22, 300 —— 127,000

14, 400 14y %00 21,800 32,200 %%, 300 175,000
Cs/mi 0,23 0.23 0.35% 0.51 0.88 2.79
In 0.26 O.24 .40 0457 1.02 L
H.Aocre-ft, 885 805 1.34 1492 3.40 Wad

1969 Yeaxs Nean 86,700 Cafeq m 1.38 Inches B.8
Hote 3 & Discharge Wmeasuredent made on this day.
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Ce/mi
In

Discharge in ousecs for yesr 9969

Jul

160,000
16 4, 000
. 198,000
»2 198,000
230, 000

w243, 000
26 4, 000
289,000
3o, 000

%314, 000

306,000
*29 5, 000
298, 000
*307, 000
"3 19,000

*314, 000
28 4, DOO
*259,000
%260, 000
*279,000

*307,000

- #331,000

%349, 000
*366, 000

- 376,000

357, 000
*339, 000
«308, 000
%26 4, 000
»222,000
#484,000

22,000

4.%0
5.19

N.dore.rt, 1T7.-4

X, Aore-fest: 62.9 Nax DPay 376,000

INDUS RIVER AT BESRAM QILA

Aug

171,000
190, 000
223,000
261,000
#29 3,000

«333, 000
#355, 000
+367,000
«372,000

372,000

372,000
353, 000
337,000
*320, 000

=310, 000
*302, 000
»302, 000
*#30.4, 000
#292,000
#243, 000
*202, 000
*175, 000

157,000
#147,000

»143,000
143,000
141, 000
141, 000

145, 000
152,000

258, 000
4. 11
474
15.9

Ssp

157,000
157, 000
1%6, 000
147,000
145,000

*140, 000
*136, 000
131,000
121,000
108, 000

36, 400
90, 500
88, 500

'91. 100
93, 700
90, 00

3 1,800
75, 200

w12, 700

7 4,900

70,000
%58, 400
66,000

1e52
170
5.69

43

Dot Bov Desc
55,000  *30, 100 20, 0
#54, 800 29,000 20, 200
53, 900 28, TOD 20, 00
51, 600 28, 200 19,900
*49,800 *27, T00 19, 700
*47,800 27, TOO *19, 500
46,800 27,600 19, 0
#45, 300 27, 00 *19, 200
44, 200 27, 200 19,000
45, 400 26, 700 18, 600
45, W00 27,000 1B, 400
43,300 26,400 16,400
42, 100 25,900 18,800
#41, 300 25, 500 %, TOD
40, 500 25,000 18, 200
33, 300 24, 400 %8, 0
37,900 23,900 17,900
#3856, 500 23, 700 17,800
3%, 400 23, 500 »17, 800
34,300 23,100 17,700
«*33, 100 22,800 17, 600
32,200 22,600 *17, 300
«31, 400 22, 400 *97,000
3o, 700 =22, 000 %6, 700
29,900 21,700 16, 600
”t m 2 L 0o ‘6’ 500
38, T00 20,900 16, 500
#38, 500  *20,5800 16, 500
33,%0 =20, 300 16, 400
31, %00 »46, 300
40,600 25,000 18,200
0.65 0. 40 0.29
0:75 T Oedd 0.33
250 1. 49 1«12

Min Day 13, 100



4“4 INDUS RIVER AT BESHAM QILA

Sugpeunded sediment concentration - 1969

12969 Discharge Temp. of Total PPM Pesroent
Date in cugecs Water °F by weight Sand Silt Clay
8 Jan 14, 300 42 50
17 Jan 13, 500 43 K}
29 Narx 23,000 57 167
30 Apr 28, 200 57 84
17 Nay 43, 500 58 291
21 ¥ay 51, 700 T0 ©5
24 May 66, 500 68 137
28 May 83,600 60 134
1 Jun 142, 000 62 116
4 Jul 224,000 58 1,530 33 57
5 Jul 235, 000 58 1, 500 27 60 13
6 Jul 251,000 59 1,210 22 67 11
10 Jul 319,000 58 5: 410 63 2 8
12 Jul 292,000 57 2,320 16 64 20
13 Jul 302,000 59 14, 700 71 22 7
14 Jul 312,000 58 2, 290 19 73 9
15 Jul 326,000 58 1, 320 26 61 13
16 Jul 343,000 59 1,91 32 60 8
17 Jul. 285,000 60 14,9% 42 44 14
1% Jual 259,000 60 2, 960 54 41 5
19 Jul 267,000 58 2, 700 12 74 14
20 Jul 284, 000 58 2, 180 2 65 15
21 Jul 207, 000 58 2,730 42 2 32
22 Jul 333,000 58 2,8% 27 61 12
23 Jul 354,000 60 3, B0O 36 54 0
24 Jul 368,000 63 2, 750 44 »
25 Jul 384,000 62 4,930 63 27 0
28 Jul 312,000 58 2,290 37 52 11
0 Jul 218,000 56 4 140 65 Ko} 5
3t Jud 180, 000 55 8, 480 66 32 2
5 Aug 292,000 58 9, 550 6 57 37
6 Aug 330,000 57 7,020 ] 52 43
7 Aug 356, 000 57 7,870 2 56 42
8 Aug 369,000 58 6, 380 g 682 29
9 Aug 374,000 58 6,840 6 22 T2
% Aug 308,000 59 2,320 18 % 23
17 dug 30 1,000 59 T 190 62 32 &
18 Aug 303,000 6, 250 8 58 34
9 Mg 304,000 60 3,040 24 9 17
20 Aug 297,000 60 5 740 16 74 e



1269

21

dug

Oct
Qot
QOot
Oot

Dot
Oc%
Oot
Dot
Oct
Oot

Oct
Oct
Qo1
Hovw
Bov
Bov
Hov
Nov

Sov

INDUS RIVER AT BESHAM QILA

242,000
253, 000
169, 000
169, 000
149, 000

145,000
145, 000
149,000
142, 000
138, 000

92, 700
79, 700
71,800
T2, 400
T0, 000

68, 600
64, 100
61,600
58, 800
56, 700

55, 600

VY 22828 333838

ARV JMEY BR2ENYY ¥Y

Discharge Temp. of Total PPN
in cusscs ¥Water °F by weight

5, 430
1,020

124

172

69
252
127
251

87
131
240

01

Suspended sediment concentrution - 9E9

Sand

35
23
9

34

Peroent
Silt

57
58
51

54



46 INDUS RIVER AT BESHAM QILA

Suspended sediment concentration - 1969

1969 Discharge Temp. of Total PPM Percent
Date in cusecs Water °F by weight Sand Silt Clay
25 FNov 21,900 56 517

2% Iov %,500 56 128

w Rov 20,330 m 66

3 Dec 20, 100 56 99

6 Dec 19, 500 56 104

8 Dec 19, 100 50 122

23 Dec 17, 300 44 05

24 Dec 16, 700 44 156

31 Dec 156, 300 43 89

Hote * 3and is all siszses above 0.0625 ma, :
Silt is all sise Detween 0.0625 mm and 0,0055 mm..
Clay is all st xes smaller than 0.0055 m=.
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IRDUS RIVER NEAR DARBAND = 1949 49

Location Latitude 34°24+, Longitude 72°48+, on left bank 4 miles
owvnstrean from Kotkai, 5 miles upstream from the confluence
of Unar River, § miles spstream from Darband.

Drainage area §£4,700 square miles,

Records available December 1959 to date by Surface Water Hydro~
408y Projeot, WASID, WAPDA, Gauge height record November 1954
to Septeaber 1958 by Dams Investigation Circle.

Aversage Discharge §5,500 cusecs (§1,900,000 acre=feet per year
or 18.1 Inches runoff per year). Average taken for 10 years
from 1960 to 1969.

Extremee Maximum discharge during the yeoar 373,000 cussecs on
gust (gauge height 1307.90 feet); minimum daily discharge
14,700 cusscs on 20-24 January.
1955-69: Maximum discharge 480,000 cusecs on 1§ July 1957
{gauge height, 13520.5 feet from floodmerks); minimum daily
discharge 12,500 cusecs on 31 January & 1 February 1966.

Gauge Masonry pillars with snemelled plates or painting, gradua-
ed to 0.1 foot from R.L. 1258 to R.L. 1323, read to 0.05
foot from OB:00 to 16:00 hours daily during low flow mnd more
often during floods. Datum reduced level.

Measurements Forty one diacharge measuremsnts ware made during
the year using 0.2 and O.8 depth method from car on over-
head cableway. Sixty sets of sediment samples were taken
by depth integration or point integration method using D-43
or P=50 sampler. Thirty nine of these were analysed for
particle size dAistributicn and the rest for total concentra-
tion, Fifteen surface samples wers coliected and analysed
for chemical composition.

Determination of disch e This station has & channel control
in solls rock. Sand moves in the resch. Rating dated 2.%5.A/7
was used to compute daily mean discharges.

Remarks Record good.




b\ INIUS RIVER NEAR DARBAND

Discharge in cusscs for year 1949

Date Jan Fed MNar dpr May Jun
1 15, 000 7, 400 19, 100 26, 300 #29,000 143,000
2 16, 000 16, TOO 18, 100 26, 000 27,800 ®#162,000
3 *16, 000 15, 300 17,700  *25,700 28,000 170,000
4 15, 600 16,000 18,900 25, 500 28, 000 172,000
5 15, 600 15, 8OO 18,900 25, 200 30,400 152,000
6 15, 50C  *15,000 18, 800 2%, 900 33,600 134,000
7 15, 300 15, 800 21, 200 27, 400 37,200 126,000
8 'S,M 15,8m m’m h’m ‘2' m 1”’0@

© 15, 600 15, 200 20, 500 33,900 55,000 *153,000

11 15, 500 15, 000 21,000 3, 700 56, 000 158, 000

12 15, 500 15, 000 20, X0 45,900 55,200 165,000

14 15, 300 18, 700 22,900 37, 400 55,000 161,000

15 15, 300 17, TOO 23,000 a8, 000 51,700 170,000

% #15, 200 17, 700 23, 700 45, 200 45,900 187,000

17 15, 000 17,900 23, 700 54, 600 44, 700 208, 000

18 14,900 =17, 700 26, 400 44,200 *44,900 232,000

19 15,000 16, 800 3%, 500 37, 700 48, 300 *248,000

20 14, 700 16, 300 32, 400 3, 300 47,800 261,000

21 15, 000 15,000  *28,200 %39, 200 49,700 286,000

22 14,800 15, 600 25, 400 35, 300 52,600 264,000

23 14, TOO 15, 600 25,000 32,600 59, 400 239,000

24 14, 700 15, 100 24,000 30, 500 62,700 210,000

25 14, 900 18, 500 24, 200 29,000 63,400 200,000

28 16, 500 17, T00 46, 200 28, 200 67,000 201,000

27 21,000 224 100 33, 700 27, 400 72, 200 205, 000

28 17, 800 21, 100 29, 200 29, 300 80,700 215,000

29 16, 300 ——— 256,600 34, 500 96,700 223,000

30 16, 000 - eraan 25, 500 34, 200 111,000 26,000

31 15, 600 JU— 25, 100 ———— 129,000

Mean 15, 600 15, 900 24, 500 34,000 55, 300 190,000

Ca/mi 0.24 0.26 0.38 0.53 0.86 2.96

In 0.28 0027 0044 0059 °c99 3-%

!&f -962 09” 1.51 2.02 3.‘9 11-3

1969 Years: Mean 90, 100 Ca/sq =i 1.41 Inches 19.1

Kote ! # Discharge measursmesnt made on tais day.
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INXDUS RIVER NEAR BDARBAND

Pischarge in suascs for ysar 1969

g

198, 000
207, 000
#2345, 000
267, 000
29 4, 000

=320, 000
344,000
=354, 000
359,000
366,000

»365, 000
366,000
3%0,000
340,000
325,000

313,000
308,900
309,000
343,900
309,000

232, 000
230, 800
192,000
165, 000
142,000

* 148,000
142,000
14 1,000

146,000
153,000

262,000
409
4. T2
.1

Sep

159, 000
199,000
*158, 000
153,000
145, 000

141,000
136,000
433,000
#1323, 000
109,000

96, 500
88,300
86,600
95, 400
95, 900

91,800
82, %00
15, 200
*T 44,900
71, 500

69,800
57,900
65,900
64, 200
62, 300
60, 200
*58, 400
56, X0
55,000
%54, 000

96, 300
1.%0
1.6
5.73

Oct

*54, 200
53,900
32, 700
51,000
49,000

47, 300
45, 800
44, 300
43, 700
43, 400

37, 00
33, 700

41, 400
0.85
O.T4
2.55

Rax Bay 365,000

Nov

32, 200
314,000
3o, 300
29,600
29, 400

29, 000
28, %00
8, 200
27, 400
26,900

26, 800
27, 100
27, 100
26, 200
25,900

25,400
24,900
24, 400
24, 200
24, 200
23,800
23, 400
23,000
#22, 700
22, 400

22,000
21, 700
*21, 600
21, 500
21, 500

25, T0O
Q.40
0.45%
1.53

5t

19,600

¥Nin Day 14, 700



52 IXTCS RIVEE NEAR DAREBAND

Suspended gediment concentration « 1969

1969 Discharge Temp. of Total PPE Percent
Date in cusece Water °F Dby weight Samd Silt Clay
3 Jan 16, GO0 46 26
1% Jan 15, 200 44 50
6 Feb 16, 100 46 42
1& Peb 17, 700 51 69
12 Mar 20, 900 58 40
21 Mar 28, 400 55 120
3 Apr 26, 000 60 46
21 Apr 3, 300 56 288
1 May 29, 000 60 3
18 May 46,C00 67 240
1 Jun 143, 000 60 2, 170 48 44 8
2 Jun 164, 000 60 3, 300 58 31 11
4 Jun 170, 000 50 2,050 51 31 18
6 Jun 136,000 60 2,090 58 29 13
g Jun 127,000 61 2, 580 71 17 12
10 Jun 151, Q00 61 3,070 70 1% 15
12 Jun 16 1, 00C 61 3,670 72 14 14
15 Jun 166, 000 é1 993 49 28 23
17 Jun 20 1, 000 61 3, 460 68 15 7
19 Jun 245,000 60 3,960 17 19 4
21 Jun 277,000 60 E,ETO 84 14 2
23 Jusn 249,000 59 3,970 T 21 8
25 Jun 199, 000 59 2,950 16 ” 5
27 Jun 200, 000 59 2,230 75 17 8
29 Jun 219,000 59 1, 750 71 20 9
1 Jul 205, 000 59 3, 460 82 16 2
3 Ju 212,000 59 4,710 89 8 3
5 Jul 254, 000 59 5y 140 83 13 4
9 Jul 311,000 59 4, 250 77 18 5
1¥© Jul 314,000 59 4,090 67 27 6
11 Jul 311,000 60 4,670 T1 25 4
13 Jul " 30 1,000 60 3, 110 58 27 15
15 Jul 315,000 61 4,090 60 28 12
16 Jul 317,000 61 65 550 79 15 é
16 Jul 283,000 61 6,310 78 15 1
21 Jul 300,000 61 4, 500 63 29 8
22 Jul 339,000 63 7,81 73 21 s
23 Jul 337,000 65 5y 450 61 34 8
24 Jul 364,000 65 5670 62 28 10
3 Aug 236,000 63 4, 580 65 25 10



Note

$

INDUS RIVER NEAR DARBARD

Sugpended sediment voncentration -~ 1969

Diacharge
ir cusecs

346,000
145,000
366,000
306,000
147, 000

149,000
160, 000
123, 000
72,000
98, 500

456,000
35, 400
32, 400
27,6C0

22, 800
21, 600
21, 400
17,900
15, 500

Sand ian all sizes above 0.0629 m=.

66
63
65
83
A3

64
63
€0
61
€2

63
60
59
59

56

49
49
49
45
46

Temp. of Total PPM
¥ater °F by weight

€, 750
8,770
12, 300
6, 760
3,130

4,620
3, 190
1, 850
648
oz

173
154
97
64
73

0
32
k)
34
2%

Eand

3
64
T4
£7
69

19
T4
47
23

Perconl
Sil+

28
23
19
24
18
43
11
k]
49

53

Silt in 811 sizes betveen 0.0625 ma and C.005% mm.

Clay is al) siges smaller than 0.0055 m=,



£'e
‘e
0
£

0
e

0 L
L] eL
L 6l
] 6l

00 (&
(] e

o L]

0 £l
L el

1] [
o e ]

o [
4 e

T/ew
fpemy x¢

o

a

"
o5

[ 1)

[ )
oz

0az
[ 4

052
0ok

orz
[ 44

2
K&

g ou

®
9%i
00
9%
"
"

90
RL

-1
" <3

1403
st

"

"
sdoag
£ '5q

o

(1371
”ne

Liad

"
15

[ 3 3

o2
ae

0z
oz

"2
tog

%2
%z

H

BOITIIN ¥4 Ri¥Yd

=n:
1 ]

L 3

L2
6
(4 )

"
$1% ]

T4

%'

£L"e
Lot

“:
"

om !...oﬁ* wonesy 4

™

WO B0 %4 o
6o B'e % ®
0 Site % 0
i£'0 G0 ®% [
80 Wo @ )
=0 G0 N 0
%0 8% N 0
€10 &0 & o
60 B9 [0 o
ﬂ.,. 80 £ sevwry
V@' AL vewesg
”.e e L6 o
0 RS 1s @
M @9 s [
o &2 ¢
s uw for fw 1
MZIT INd QLML LARTTTIN

6961 - veltdweg amquy Zo ST TVIY TROTMMG

CEVEHYS PVNR USAIR GaamI

W0 L90 4f4
%0 CL0 B
73] 18°0 M0
R0 @0 W
o°c %0 0%
"o ¢tro By
B0 X0 BN
"o m.o st
®R'0 Ko i)
0 T K
o e m“;
' M K
%S o W
325 0
“ e W
- & w

 FEgeR TS I M IR PE e R 5



SIRAN RIVER NEAR PHULRA - 1949 »

Lesation Latitude 34 203, Longitude ?73°051, on right bank, nearly
miles from Phulyse village; the site approachable from Khaki
viliage on bamsehra = Oghi roed.

Drainaﬁe area 4LOR ceuars niles

Records availabl tlean dnily discharge recurd from Janmuary 1969
to Zate By face Rater lydrolegy Froject, WasID, WAIDA.
Periodic¢c discharges measurements started from Septenber 1950

Extrcues The highest flooed during the year eccurred on 2§ July
' the giuge ueight dadm or flesd marks wore not recorded;
aismioun doily discharpge 178 casecs on meny daps in December.

Senge Emamelled plates fined in steps smd read frem OB00
to 16:00 hours daily upte He(ef® and heu¥ly readings for
the whole day obsaerwed for the yest of the year, dere k.l,
of gruge as pey levellidny in Jammary 1969 is Z27 L7 feot
aheve mean &8 level.

Measuprepents Fifty one dis®hur;c nesmurcients were made during
> year by eurrent meter using Ce2 and O.f or Ce.4 depth
wethod. Low flow measursments wers nade by woading amd high
flou peosureuents wews uxde Frun lhe cubleway 150 feet unstreap
of the guuge, Forty fiwe sots of sedinent sauiles were fuken
by depth inte.rtt$0n method usin. Di=&f sanpler while wading
and 3-&9 sampler fyom the nablew&x. liine of theose were ane
for partiele size distribation. Ten Jurface samples werse collecw
ted and cualysed for ehemicul conpesitien.

_ 2 The chanuneX hes an uastolls bed liadle
, Tliage e Btage = Aimclwrgs welatien is contrelled by
channel charecteristics. Retls, table dated 1.7.1970 was
applied to neom drily gouge hai hits to esnpute meam daily
digclarges with shift ad;uhtuants wvhere 1ﬂdicated BREcessAYy
ay the periedic measurenents,

Renazke Record fzir, snmual figures could net be computed as the
ighest peak could not bLe aserhaineﬁa



56 SIRAN RIVER PHULRA

Diecharge in ousecs for year 1969

Date Jan Feb Bar Apr Ry Jun
1 278 1,050 969 1, 140 746 799
2 276 752 901 1, 140 714 T4
3 273 53 86 1 1 130 724 146
4 258 567 864 1,080 685 73
5 252 513 881 1,060 T14 634
8 252 456 908 1,09 772 596
7 #2850 429 9% *1,090 743 564
g *249 414 949 1, 160 1990 5%
2 249 #400 973 1, 180 "1, 280 489

10 252 398 986 1, 200 #1, 400 483

11 247 B2 1, 000 1, 280 1, 2%0 444

12 244 387 1,030 1, 780 1, 110 “429

13 282 1, 3% 1,090 1, 400 1, 290 400

14 254 1,29 1,060 1, 280 1, 380 374

15 249 830 1, 100 1, 660 1, 280 350

16 244 T43 1,060 1,670 1, 060 332

17 240 854 1,060 1, 600 1,000 33

18 240 847 1, 360 1, 320 963 33s

19 227 733 1,920 19 W80 o1 353

20 220 688 1, 540 *1, 410 854 403

21 4 ) 656 1, 380 1, 240 803 356

22 220 621 1, 320 1,090 830 324

23 204 615 1, 290 1,09 793 o2

24 196 786 1, €70 935 765 264

25 194 874 1,640 905 714 196

26 580 854 2, 120 871 ‘A1 80

27 525 1, 340 1,690 806 711 194

2 353 1, B0 1,4 963 727 218

) 297 S 1, 300 929 749 240

3t 254 —— e 1, 170 —— 756 —

Mean 269 732 1, 200 1, 180 907 421

Cﬂ/uj. 0.66 1.79 2.9‘ 2089 2.22 “003

In 0.76 1.87 3.0 3.22 2,56 1. 15

Acre-ft. 16,500 40, 600 73,900 70, 00 55, 800 2%, 000

1969 Years Nean Ca/oq m Inches

Fote * Discharge measurement made on this day.



SIRAN RIVER NEAR PHULRA 57

Discharge in cusecs for year 169

Date Jul Aug Ser Cect Bov Do

1 295 B2 222 521 618 244

2 252 4 210 477 624 235

3 231 a7 200 347 602 224

4 244 "1, 190 198 429 534 29

5 395 444 178 o7 426 222

é 314 358 817 266 g4 214

7 264 1,670 449 242 366 21

8 *307 660 *304 224 *350 29

9 3% =1, 120 259 210 3 204
© =444 »3, 250 2272 94 2 208
11 «398 1, 550 216 1,23 304 214
12 358 1,030 202 854 528 2%
t3 38 09 194 363 459 208
14 43 #2, 680 1,830 97 343 x4
15 417 1, 310 870 1, 200 317 96
% 343 4,030 450 596 Y2 202
17 292 970 33s B9 04 204
% 268 *1, 270 290 340 $LBE 196
19 271 1, 500 "256 322 324 200
20 »429 1, 330 244 2 343 220
21 403 1H0T0 224 285 kY ! 210
22 60 1,900 2% 264 317 214
23 647 806 212 247 02 212
24 #1, 250 ®576 222 »249 292 186
2% *, 720 534 222 242 285 B4
26 854 244 212 273 178
27 483 245 429 . 266 178
28 453 247 2, 390 256 »178
29 =592 432 244 2, 130 #2554 88
30 499 LRy #235 966 252 196
31 412 23% — 793 — 208
Mean 990 342 580 33 208
C-/m 2. 43 0184 ‘042 0189 3.50
In , 2.80 094 1.64 0.99 0458
Acre.ft. 60, 500 20, 400 35, 700 21,600 12, 700

AcTe=Loet? Hax Day Min Day
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SIRAN RIVIR NEAR FHULRA

Suspsndtd sedivent conocentration - 1969

i ssharge Tewp. 3

in cusecs WHater

252
249
7
403
1, 120

H» 40

752
1, 290
1, 430

PO e

¢
38% YFHRE JUELY PyGEY S48 3

312

46
45
46
9
&0
&7
T2
52
61
»

69

£ Totial PPX
P by weight

77
73
65
77
219

243

7
Jee
53¢
02

34
a8
03

49
2713

82

FPeroent

Sasda 814
% 51
44 Lid
6t 3
21 < 4

9 69

? 79
7 68
0 T2
» 45

Ry

3R Reww

32



969

Buite

18 Hov
29 Yov
4 Dec
20 Dec
28 Dec

Bote

SIRAN RIVER NEAR PRULRA

Suspended sediment conceuntmetion - 1969

Di scharge

85
247
214
227
174

Sand is all sipes above 00,0625 mm,

Temp. of Total PPY
in cusecs Water °F by weight

53
5

49
48
45

28
26
26
120
26

Peroent
Sand Sii¢

Clay

Silt ie all siges boetween D.0025 mm and 0.75095 ==,
Clay is all siges smalliar than 2.0055 =r,
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SIRAN RIVEKR AT THAPLA - 1969 61

Location Latitude 3&°06!, Longitude 72°$2|, on left bank a
quarter of a mile upetream from Thaple Bridge and about &
miles upstream from indus River.

Drainage area 1,080 aquare miles

Records available Discharge record karch 1960 to date by Sur-
ace Water Hydrology Project, WASID, WAFDA, Giuge heights only
January 1944 to Mgy 1954 by Dams Investigation Circle (data
with IBDB, Lahore) Record April 1959 to December 1950 by
Hydrology Dirsctorate of Irrigation and Power Departument,

Average Discharge 1,140 cusecs (828,000 acre-feet per year or
et 310C runoff per year). average taken for 9 years from

19671 to 1969.

Extremes nMaximum discharge observed duving the year 34,800
cusecs on 26 July {gauge height 12.90 feet); minimum duily
discharge 345 cusecs on 2§ December.
1960-1969: Maximum discharge 56,8600 cusecs on § Septem-
ber 19613 minimum daily discharge 190, cusecs on 22 June
1960.
Gauge Enamelled plates graduated to 0.1 foot and read from 0f:0U
16500 hours daily during low flow and more often during floods.
Zero R.L. of the gauge 1270.20.

Measurements Thirty seven discharge measurements were made during
the year by current meter using 0.2 and 0. or0.5 depth
method. Low water measurements were made by wading and high
water measurements from Thaplh Bridge. Thirty four sets of
sediment samples were taken by depth integrating method using
DH-4f sampler while wading and D-49 sampler while making obser-
vations from Thapla Bridge daring high flows. Four of these
were analysed for particle sisze distribution. Fifteen surface
~amples were collected and analysed for chemical composition.

Determination of discharge The channel is composed of small shingle
And sand which BhirTts nearly continuocusly. Mean daily dis-
rharges wers computed by applying rating table dated 20.5.66
wath shift adjustments.

Renarks Record good,
S——rbe— -




62 SIRAN RIVZR AT THAPLA

Discharge in susscs for year 1969

Date Jan Peod Nar Apr May Jun
1 490 1,040 1,640 1,680 992 860
2 476 1,090 1, 440 1,720 215 93
3 483 s 1, 320 1 500 840 904
4 %2 »750 1, 500 1, 430 882 937
S 483 780 1, 270 =4, 340 8% 904
6 462 T 9% 1, 280 91% 800
7 469 680 948 1, 0 915 790
8 462 660 1,040 1, 520 937 680
9 4569 833 992 1, 520 "1, 130 651

©° 462 606 992 1, 560 1, 460 690

11 452 579 #1,000 1,670 1, 330 615

12 459 554 1,070 2, ToO 1, 280 sT0

13 462 2,900 1, 080 2,000 1,720 519

195 ®462 1, 430 1, 130 1, 500 2,070 490

1% 476 »1, 100 1, 200 2, 160 1, 390 490

17 459 1,610 1, 100 2,630 14,210 483

13 469 1, 200 1, 190 1,61 1, 120 476

7 476 981 3,00 1, 440 1, 180 455

20 476 760 3, 450 1, 30 1 2¥® 596

29 483 83 2,0% *1, 500 s 1 2 522

22 498 800 1,81 1,. 320 1, 000 443

23 498 740 1,970 1,210 1,030 459

24 490 690 1, 700 1,090 1, 040 448

25 498 1, 360 1,900 1,000 992 434

26 506 1, 150 5y 460 270 9215 4%

27 554 a 1, WO 3, 2% 215 871 A27

23 T00 a ,0% 2, 360 9H 871 434

29 720 1, 760 1 190 85 434

30 651 1, 780 1,090 8o 414

34 613 "4, 73% —— 850 ———

Mean 50 4 1,0% 4,70 1, S50 1, 110 593

Cs/mi 0.47 0.97 1.58 1.5 1.03 055

In Q.54 101 1.83 1.95 1. 9 .61

Acre-ft. 31,000 58,200 105,000 89,280 68,00 35,300

1959 Year: Mean 987 Cs/8q mi 0.9} inches 12.4

Note: # Discharge measurement made en this day.
a No gauge height record; discharge interpolated.



Bate Jual
1 498

2 427
3 414
4 »408
5 554
6 483
7 434
8 455
9 506
© 615
11 490
12 448
13 434
14 192
15 515
1% 469
17 441
» 414
9 w414
2 490
21 469
22 1,050
23 #14, 080
24 2, 380
25 2,010
26 8y 590
27 2,620
28 3,8%
29 937
K+ “$51
31 52
Hean % 00
" Cs/mi 1.02
In 1«17

Acre-ft. 67,400

SIRAF RIVEE AT THAPLA

B scharge in cusecs for ysar 1989

Aug

490
448
414
1, 200
642

427
»3,810
1, 320
1, 470
5, 580

4, 250
*4, 780
%1, 610

4,730

2, 160

1,670
1, 490
1,720
3, 140
2, 160

1, 400
3,680
1,410
1,080
1,080
992
8o
690
588
514
462

HTD
1-&5
1.8

06, 000

Sep

434
414
427
408
k%]

61
710
498

427
»6
384
#3566
B4

2,93
1y 340

740
579
506
469
448

427
408
06
6
414
402
420
02
414
=408

564
0.52
0.8

33,600

Cot

408
757
530
2871
554

490
462
441
427
414

414
859
624
*1,070
1, 560

948
651
19
522

633

«710

455

"441
434

573
0«53

2%



64 SIRAN RIVER AT THAPLA

Saspended mediment concentration - 1969

1969 Discharge Temp. of Total PPK Percent
Date in cusecs VWater OF by weight Sand S11t Clay
15 Jan 462 73

29 Jan T 45 84

16 TFeb 1 270 119

34 ¥ar 1,720 69 229
21 Apr 1, 49¢ 327

9 May 1 270 56 %1
27 May 893 30 70

9 Jun 651 80 51

30 Jun 384 78 2

4 Jul 384 87 32

6 Jul 455 8e 157

15 Jul 554 84 136
2% Jul 448 90 49
23 Jul 790 84 X9
24 Jal 2, 570 84 11,200

30 Jul 624 84 49

T Aug 2,880 82 4,710 16 55 29 -
12 Aug 1,620 16 949 T 53 40
13 Aug 2,230 ' 65 852 1€ 37 45
13 amg 45 460 g6 - 408 6 59 35
30 Aug 490 80 54

1 Sep 420 T8 157

3 Sep 6 98 180

12 Sep 360 86 a6

17 Sey S62 g2 45
30 Sep X0 80 22

14 Oot 1, 150 70 4, 690 22 61 17
24 Oot 420 70 29

13 Nov 642 66 115
29 Nov 441 54 34

4 Deo 408 60 TO
22 Dec 366 53 32

Hots ' Sand is all sl zes above 0.0625 mn,
Silt is all »igzes between 0.062%5 mm and 0.00%5 um,
Clay ias 28ll xizes smaller than 0.005%5 mm.
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CHITRAL RIVER AT CHITRAL ~ 1969 67

Location Latitude 35°50¢, Longitude 71°48+, on left bank just
= downstream from the =suspension bridge, nearly half a mile
from Chitral.

Drainage area 4,400 square miles.

Records available Discharge record by Surface Water Hydreology
Project, WASID, WAPDA from August 1963. Gauge height only, at
times from Jenuary 1960 to October - 1963 by P.W.D. B & R.

Avergg: discharge 8,640 cusecs (5,250,000 acre-feet per year
oF 250 1ficRes runoff per year). Average taken for 5 years
from 1964 to 1967 and 1969.

Extremes MNeximum discharge obserwved during the year 39,400
——T"ChBecs on 10 Angust ( gauge height 9.25); minimum daily
discharge 2,580 cusecs on 21 January.
1964567 4£9: Haximum discharge 39,400 cusepcs on 10 Aue
gust 1969; Minimum dalily discharge 1,640 cusecs on 10 March
196 he

Gauge Staff gauge 2ixed on pillars on left bank downstream

of the bridge, #et ito arbitrary datua. Gange read from O08:00
to 16:00 hours daily during 101 flow and more often during
flovds.

Measurements Fifty six discharge measurements were made during
ry ar using 0.2 and 0,8 depth method from bridge. Forty-

four sets of sediment samples were taken by depth integration
method using D-4{9 sampler. Nineteen of these wore analysed

for particle size distribution and the rest for total concen-

Iration.
Petermination of discharge The control for this astation is a
Tocky e which shifts nearly contimously. Rating table

dated 27.8.68 was used. Discharges were computed by applying
daily mean ghuge heights to abowve rating with shift adjust-
ments as indicated neceasary by the measurements,

Remarks Record fair,



68
Late Jan
1 3, 100
2 3,040
3 3,060
4 3,080C
) 3,040
6 3,020
7 3,000
B 2,980
9 2,960
10 2,540
11 2,930
12 24 890
13 #2, 240
14 2,980
1% 2,940
16 2,890
17 2,830
19 2,690
20 *2, 610
214 2, 580
22 2,690
23 2,720
24 2y 790
25 2,830
26 2, B30
27 2,% 10
22 24870
26 29 340
K s) 2,980
31 29940
Mean 2900
Ca/mi 0.66
In 0'76
Maf « Y78
1969 Year:
Note 1

CEITRAL RIVER AT CHITRAL

Disoharge in cuseos for yemr 1969

Feb

2,900
#2,850
2,880
2, 800

2, 800
2, 790

2,850
Q.65
0.67
« 158

¥ean 10,C00

Marxr

‘2, 690
2, 720
2, 780
2, 780
2, B9C

3,000
3,080
3,060
3,072
2,980

2,940
2,960
3,020
=3 080
3, 120

3, 170
3,210
3, 270
3’ 330
3,410

3, 490
3, 450
3’ 390
3, 370
3; 330

*3, 370
3,43
3, 450
3, 5%
3,60
3,720
3, 180

0.72
0.83
+ 196

4pr

3,840
4,020
4, 130
4y 170
4, 220

4, 300
4y 350
4, 410
4y 410
*4, 390

4,660
4, 890
5, 110
5, 280
5s S20

5, 750
®5, 220
59640
5, 440
5,010

4, 800
4, 500
4, 300
4, 390
#4, 680

4,870
5, 230
S 520
6,000
65 450

4,870

1. 11
1«24
« 290

Ce/sq mi 2,27
* Discharge measuTrement made on this day.

Kay Jua
5,610 13,900
4,840 *#15, 200
5y 130 15, 100

5, 410 13, 700
5’ 890 "12, 100
6, 360 11,900
6, 390 12, 400
6,090 13, 200
5.610 14, 400
6,060 *15, 100
5, 480 15, 600
6, 780 16, 000

*T, 120 16, 100
7,680 16, 400
B, 120 *17, 100
81020 I?tm
7:s510 17,900
Ty 160 18, 30C
64,900 *#18, 800
Ts 320 20, 10C
Ty 440 19, 500
7,810 *20, 300

*7,98C 21, T0C
9, X0 22, 100
8,80 21, 200

10, 500 13, 200

11, 20C 20, 400

®43, 400 21,200
13, 600
T:4620 17, 200
1.73 3.91
2.00 4435
469 102
Inches 30.8



Date Jul
1 »214, 700
2 22, 100
3 23, 100
4 24, 200
5 25, 100
6 25, 500
7 26,000
8 27, 700
9 29, 200

10 =314, 200

11 29,000

12 28, 600

13 28, 500

14 28, 000

135 *29, 500

1% 29,000

"7 28, 700

18 31, 300

19 #32, 000

20 33, 500

21 =35, 000

22 35, 400

23 35,900

24 36, 10¢

25 35, 500

26 34, 800

27 34, 100

28 31, 400

29 29, T00

30 29,000

3 27, 300

Nean 29,600

CI/.i 5373

In 7.76

Mar 1.82

M.hacre-ft.7.23

CHITRAL. RIVER AT CHITRAL

Di scharge in cusecs for year %569

Aug
26, 800
28,600
29,900
34,800
32, 500

26, 700

%24, 600
23,900
*#20, BOO
18, 800
*17, 600

16,900
16, 700
*15, 600
14, 900
15, 200
*15, 600

21,900

6.

730

.71

Sep

15, 600
15, CO0
*14, 000
13, 200
12, 600

12, 600
12, 300
12, 00
%11, 600
11, 300

11, 400
11, 700
12, 100
12,600
11, TOO

10, 000
"3, 140
8, 780
8,630
8, 290

7,980
72880

7, 780

Ts 540
*7, 510

7, 380
Ts 220
7, 120
7,090
7,000

A -

10, 300
2.34
2,61
+513

Max Day 37,300

Qet ov
74000 4, 410
6,810 4y 260
6,720 4,630

6,630 4, 440
5, 510 *4, 050
6, 270 4,020

6, 270 3,970
5, 300 3,970
6, 300 3,970
6,210 3,890

6, 15C 3,890
%6,030 4,220
Sy 650 4, 130
Sy 550 3, 780
5, 440 3, 550

4$410 3,740
49  3,6%
4, 520 3,610

5,510 3,870
1.25 0.88
te 44 0.98
03$ o2
¥in Day 2,580

69

3,740



CHITRAL RIVER AT CHITRAL

©
Suspended sedimsnt oconcsntrstion - 1969
1969 Discharge Temp. of Total PPN Percent
Date in cusecs Water °F 1y weight Sand 31t Clay
13 Jan 2,940 45 58
2 Jan 2,610 41 9
3 Ped 3}, 1% 3 K ]
%6 Fed 3,040 41 139
4 Nar 2,890 4% 134
3 spx 4, 150 50 127
17 AprT 5940 47 1, 600 22 50 28
30 May 13,600 5T 14, 200 42 34 24
2 Jun 15, %00 50 11, 300 55 34 1
5 Jun 12, 00 53 2, 1% 4 73 23
% Jun 15, 100 48 1,940 4 76 20
16 Jun 17,000 56 2, 340 3 70 27
20 Jun 18, 500 59 2, 180 6 65 29
23 Jun 20, 54 3,080 5 59 36
1 Jul 21,600 =8 3,000 9 49 32
4 Jul 24, 100 56 3,33% 8 49 43
7 Jul 26, 300 54 3,200 1% 65 9
0 Jul 31, 500 54 13, 500 26 55 ®
15 Jul 29, 700 51 3,090 117 50 33
9 Jul 32, 100 50 3,070 T 56 35
21 Ja 35, 600 52 2,060 46 35 9
21 g 23, 800 50 4,050 38 40 22
23 Aug 20, TOO 59 2,080 L 34 3
25 Mg 17, 200 6% 2, 700 49 18 a3
28 Aug 1%, 200 56 3,000 8 48 44
31 g 15, 700 58 137
3 Sep 13,600 54 226
9 Sep 11, 300 60 240
17 Sep 9, 140 So 285
25 Sep 7, 460 52 93
30 Sep 7,060 50 76
5 Oct 8, 430 S0 74
8 Oot 6,270 50 140
12 Oot 6,060 48 62



CHITRAL RIVER AT CHITRAL 71

Suspended sediment concentration - 1969

1969 i scharge Temp. of Total PPX Peroent
Date in cusecs Water °F by weight Sand SiIt Clay
% Oot 5, 360 48 06
20 Oot 5,010 4T 241
24 Oot 4, 750 45 116
31 Oot 4, 520 50 112

5 Novw 4,060 46 81

18 Nov 3, 490 55 72
25 Nov 3,950 52 185
30 Nov 3,670 50 87

6 Dec 3,60 44 135

Fote 1 Sand ie all «i ses above 0.0625 ==,
Silt is all =i ses betwasen 0.062% ma and 0.0055 o=,
Clay is all sises smaller than 00,0055 mm,
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KABUL RIVER AT WARSAK = 1969 3

Location Latitude 3#0111, Longitude 71024|, on right bank at
ipatream end of Warsak headworks, 2% miles downstream from
Warsak Dam, 18 miles upstream from mouth of Swat River,

Drainage area 2§,000 sguare miles,

Records available Jamuary 196171 to date by Surface Water Hydro-
ogyY rroJect WASID, WAPD.. Gauge height record October 12957
to date (October 1918 to September 1920 missing) by Irriga=-
tion Departiment, Peshawar. Gange-height record Harch 1549 to
January 1960 with discharge measurements April 1955 tc January
1960 by Warsak Dam Project. Discharge measurements 1949 to
1951 by consultants Merz, Rendall and Vatten.

Aversge discharge 24,000, cusecs (17,400,000 acre-feet per yesar
or N nches 1runoff per year) for 4O years, 1920-195%
{Vater years).

24,900 cusecs (18,100,000 acre-feet per year or 13,0
inches runoff per year). Averzge tuken for 9 calender years
from 1967 to 1963.

Extremes Laximum discharge observed during the year g0,200
cusecs on 12 July (gauge height 12.7C feet); minimum daily
discharge {$,050 cusscs on 10 February (affected by power
regulation).

1897=-1969: Maximum discharge 170,000 cusecs (estimated)
on 24 June 1922 (gauge height 15.9 feet, present detum),
observed waximum discharge 151,000 cusecs on 39 april 1955
{gauge height 16.64). _

1920-1969: Minigpun unregulated daily discharge observed
3,100 cusecs on 10 Barch 1926; lowest mean monthly discharge
4,200 cusecs in February 1956.

Gauge Continuous water stage recorder in masonry shelter, Prior

to 22 February 1962 enamelled guuge plates graduated to 0.1

foot on upstresm face of Waramak Cenal Headworks. Zero of outside
enamelled gduge at H.L. 1,714.54 (rechecked in 1968).

Meagurements Twenty s8ix discharge measurements were made during

T the ye&ar using O.2 and 0.8 depth method at michni bridge
about one mile downstream. Twenty &8ix sets of sediment
gsamples were taken by the depth - integratiocn method unsing bH=49
sampler from the bridge and six of these were analysed for
particle size distribution. Eleven surface samples were ccllected
and analysed for  chemical composition.

Deternination of discharge Rating date 29.8.57 was continued,.
Vaily moan JiBGRATge were computesd by applying deily meen
gauge heights to this rating. Zero shift was used throughout
the year.

Remarks Record pood. During low-water periodp flow is affected

by regulation from Warsak power station. Figures given include
flow of Warsak canal but exclude the flow through irrigation




74 KABUL RIVER AT WARSAK

Digchurge in ocusecs for year 1969

Date Jan Tob Mar Ap¥ May Jun
2 8,830 7,43 7, 330 15, 900 16, 200 57, 500
4 "8, 400 1, 460 7,910 14, 000 15, 600 55, 500
s 8, 370 7, 190 7,870 18, 000 15,200 52, 100
3 6, 400 Ts 20 Ts 700 17, 500 15, 900 43,000
7 ?’m 6’%0 6’?@ '17’ "00 m’m %m
8 7,670 6,640 8, 190 20, 600 20, 800 48, T00
9 T:610 6, 300 6,990 21,600 31,200 51, 800

10 g, 190 6,050 8, 880 27, 00 235,700  #55, 100

11 8, 580 54860 10, 500 32, 300 35,900 56, 200
12 7,850 7, 00 8,680 36, 400 3s,600 53, 600
13 9,030 64560 8,050 36, TOO 35,800 54,900
14 8,870 T 150 8,950 29, 300 37,900 55, 700
15 8;400 7’ 5% ”’ 800 28,30() 36,600 59:400
16 8y 190 7,070 13, 300 ¥, 00 30, 200 6 1, 500
17 9,510 T, 160 13, 100 40, 500 27, 400 64,800
18 8, 580 &, 580 14, 600 30, 200 27, 10 67, TOO
9 8,090 T, 150 19,000 28,200 28, 600 70,600
20 8,990 T,07C 20, 700 29,600 27,000 70, 300
21 8,870 6,980 17, 100 37, ©0 27, 500 71 1,600
22 8,050 6,230 18,900 32, 700 30, 100 67, 400

23 8,020 6,740 18, 300 %28, 700 33, 500 59, 700
24 9, 300 7920 8, 200 23, 400 34, 200 564 800
25 7, 580 6,640 18, W00 20, 300 34, 00 56, 800
27 8,220 6,680 20,000 20, 300 37, %00 58, 600
28 ﬁgm 6,»0 ‘15.8& ) K’,?GO ”’m 60,300
29 8,9% —— 18, 200 20, 500 42,000 50, 00
X 8y 200 13,800 15, 800 52, 800 58, 00
Mean 8y 350 7,040 13,000 2%, W00 30, 400 58, 200
Cu/mi 0.32 0.27 0.5 0.97 1. 17 2.24
In 0.37 0.28 0.57 1.08 1.35 250
Maf «513 <391 « 797 1.49 1.87 3.46
1969 Years Mean 23,600 Cs/sq mi 0,91 Iaches 1234

Mote § * Discharge wmeasurement made on this day.



KABUL RIVER AT WARSAK

Discharge in cusscs for ysar 1969

Date Jul g Sep Dot Nov
1 575 200 40, 600 21, 800 9,820 10, 300
2 56, 900 a8, 200 22, 500 9,070 8,920
3 56, 600 41, 500 23, 200 9,29 8,330
4 59, 400 44,500 21,500 10, 500 8,50
5 62,000 45,900 20,000 8,840 9,070
6 60,000 47,600 19, 200 9,670 71,980
T 60, 100 50, 000 19, 200 10, 500 9,270
8 61, 700 52, 800 #18, 100 8,830 8, 470
9 62, 500 55, 100 17, 300 9, 30 8,680

© 61, 300 55, 300 17, 500 9,22 8, 470

1" 53, TOO 59, 000 16, 800 10, 300 8, 400

12 58, 700 57, 100 16, 200 9,080 8,910

13 5%, 100 56, 800 16,000 120, 600 9, 150

14 =54, 300 52, TOO 17,000 9,860 9,070

15 57, 000 56, 100 18, 00 8,710 8,950

1% 57, 500 53, 300 *18, 00 10, 600 8,9 10

17 54, 700 49, 400 47, 400 9,640 8,83

B 52, 700 48, 800 15, 300 11,000 8, 470

9 53,900 46, 100 13, 500 9,9 8, 230

20 58, 700 w44, 400 13, 400 8,95 8,650

21 59,600 40,000 12, 300 9,020 8.680

22 53,000 36, 500 12, S00 9,040 8,470

23 59, 000 34,300 *14,900 85 T20 8,650

24 . w58, 800 32,000 11,900 9,01 8,650

25 59, 300 28, 300 12, 300 8,840 B, 750

26 55, 90C =26, 700 11, %00 7s 130 T: 770

27 57,400 25,700 %11, 400 8,240 7,670

] %2, 500 23,900 9,910 8, 370 8, JOO

29 50, 400 22,7700 11,000 9,550 8, 330

k] 464 100 "24, 400 10, 300 10, 500 8, 470

31 43,900 21, 400 9,550

Kean 56, 600 42, 200 15,900 9,49 8,640

Cs/mi 2.18 1.62 0.61 0.3 0a33

In 2.5‘ 1.87 0.68 O.42 0.37

Nar 3.48 2,60 9456 «579 514

N.Aore-Tt. 17«1 Max Day T1,600 ¥ia Day 6,0%0



76 KABUL RIVER AT WARSAK

Suspsnded sediment concentration 1969

1969 Di scharge Temp. of Total PPN Pasrcent
Date in ousecs VWater °F by weight Sand 8i1t Clay
4 Jan 12, 100 45 128

24 Jan 9, 150 b T 33

11 Ped 6, 500 50 43

26 Fed 8,990 61 42

13 Nar 12, 100 66 41

28 Mar 20, 000 66 115

7 Apr 25,900 70 78

23 Aprx 30, 600 64 183

10 May 35, TOO 69 276

26 May 34, 600 17 259

10 Jun 5T, 300 79 1, 740 29 42 2
29 Jun 59, 500 72 1, 570 3 35 26
14 Jul 46, 600 70 1, 890 96 2% 23
24 Jul 63, 100 78 2, 140 40 25 35
20 Aug 44, 400 75 4,960 9 72 19
26 Mg 26, 100 79 13,000 18 29 53
0 amg 21,600 550 5 75 0
% Sep 18, Too T4 177

23 Sep 13, 500 75 184

27 Sep 13,000 74 293

9 Oot 9,30 62 137

21 Oot 11,700 74 215

15 Sov 9,870 64 T7

27 Fov 6,620 51 30
29 Dec 6, 800 52 56

Fote 3 Sand is all sizes above 0.062% -~
$11t is all sisges betwesn C.0625 mm and 0.0055 e .
Clay is ail sises smaller than 0.0055 mm.
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SWAT RIVER NEAR KALAM 1969 i)

Location Latitude 35030!, Longitude 72°35-, on right bank about
- 2 wmiles downstream from Kalam.

Drainage area 70 square miles.

Rscords available January 1961 to date by Surface Water Hydroe
1TogY Project, WASID, WAPDA. September 1958 to June 19562 by
Hydrology Directorate of Irrigation Department, Peshawar.
Becord from 1955 to 1958 by Halakand Division of Irrigation
Department.

Average diacharge 3,190 cusecs ( 2,310,000 acre -feet per year
OT Dbe5 inches runoff per year). Average taken for 9 years
from 1961 to 1949.

Extremes Maximum discharge observed during the year 16,100
cusecs on 24 July (gauge height 14.85 feet); minimum daily
discharge 43¢ cusecs on 20 February.

1961-1959é Haxioum discharge 18,400 cusecs on 4 July
196 4; minimum daily diecharge 293 cusecs on 9 February 1967.

Gauge Staff gauge graduated and read to hundredth of a foot and read~-
TTTTHigs taken from 08300 to 16:00 hours daily during low flow and
more aften during floods. Gauge set to.5004,90 datum (checked in

Hoasuramenﬁﬁ Twenty nine discharge measurements weres made dure
ng e year using 0.2 and 0.8 orQg depth method from car
on overhead cableway near the gauge. Twenty eight sets of
sediment samples were tuaken by the depth-inteégration method
using D=49 sampler from the cableway. All of them were
analysed for total concentration. 2ight surface samples
were collected and analysed for chemical composition.

Determination of discharge Rating dated L.7.67 was contimued.

Daily mean discharges were computed using above rating
with shift adjustments as indicated necessary by discharge
moeasuremnents.

Remarks BRecord good. Frobable diurnal fluctemations during
malting period has not besn defined.




80
Date Jan
1 536
2 480
3 476
4 508
5 496
6 508
7 512
8 520
9 £1q2
0 500
14 476
12 488
13 e
14 476
15 500
16 300
17 500
18 508
© 500
b +] 492
21 432
22 20
23 492
24 00
25 488
26 488
27 47
28 454
29 458
K o 458
31 47
Mean 493
cl/-i 0'63
In 0-73
Nart «030
1969 Years

SWAT RIVER NEAR KALAM

T4 woharge in cuseos for year 1569

Polb

476
492
500
S04
500

488
454
468
484
488

9z
472
484
476
468

484
476
448
468
436

454
4560
458
476
436

A84
484
480

———
——

————

476
Q.61
0.64
«026

Mean 3,730

Karx

480
484
488
488
492

492
492
496
504
516

604
675
750
815
900

922
988
1, OTO
1, 080
3 16

922
952
880
916
10K

1, 110
1,020

978
1,000
1, 110

802
1.03
1. 19
+049

Apx

1,290
1, 140
1, 220
1, 400

1,620
1, 840
2,050
2,080
2, 360

2,660
2, 480

Ca/sq mi 4.78
HEote * Discharge measurarent made on this day.

My

1,33
1, 30
1, 490
1, %30
1,890

2,3%
2, 740
3, 780
4,720
49 440

4, 160
4, 190
3,780
3’ m
*3, 150

3, 100
3,000
3, 180
2,980
2,930

3’ 400
3,920
44030
4,020
4, 390
4,840
Se 420
5, T80
5¢ 900
6, 890
Ty 120

3,720
477

S 50
«225

Inchea 6_4.9

Juan

Ty 150
Ty 560
8,020

6y 190

65 470
64890
=7, 520
By Q20
8, 770

T, 330
8,020
8, 890
94 180
39910

10, 100
11, €0
11, 800
11, 600

=12, 500

%12, 200
11, 100
9,960
10, 100
14 OO0

11, 800
12, 00
*41, 800
11, 700
10, 600

9, 570
12.3
13.7
* 569



SWAT HIVER NEAR KALAM

Discharge in cusscs for year 1969

Dete cal Aug
1 11,800 T, T20
2 12, 700 9520
3 13, 400 10, 600
4 13, 800 11,600
5 14,000 #43,000
6 14, 200 ®#43, TOO
7 14, 100 *13, 800
8 14, 600 *44, 000
9 14, 800 14,000

10 14, 600 14, 200

1M 12, 700 13, 500

12 11, 500 12, 200

13 12, 400 11, 400

14 13, 300 11, 500

15 =12, 700 9,990

16 #13, 000 9,060

17 12, 900 8,890

18 124 700 8, 680

9 13, 500 8y 450

20 14, 700 Ts 52

21 15, %00 65 560

22 154 000 5,720

23 14, TO0 59 390

24 15, 000 4,860

25 14, 100 4, T40

25 *12, 800 49 480

27 42, %00 44 240

28 =11, 000 4y 100

29 3, 570 4, 130

30 %8, 460  *4,240

31 T, 140 44 260

Nean 13,000 8,900

c./li 167 114

In 9.2 13.1

Mar +T98 547

‘.Lorhft. 2'70

Sep

4, 100
4,090
3,640
3,370
3, 370

3, 360
3, 160
3,080
*2,8T0
2,720

2T
2, 740
2,840
3,33
3, 560

2,980
2,720
2, 540
2,430

2, 270

2, 130
2,030
2,010
1,9 10
1,900

1, 640
1, 800
1, 760
1, 760
1, 760

L

2, 650
.45
3.85

-Yax Day 15 00

Ooct zov
4770 1 120
1,650 1, 100
1,630 1,070
1,6& 1’0“

*4, 570 1,020
1, 570 *1,040
%53 1,040
1510 4020
1, 480 1,000
1, 410 988
1,600 964
1, 420 994
1, 30 1,0
1, 370 855
1y 350 825
1, 320 855
1, 280 850
1 240 820
1,230 185
1,230 190
1,220 890
1y, 190 785
1, 170 840
1, 10 825%

®1, 0O Y-
1y %00 825
1,080 790
1,070 8%
1, 250 810
1,210 800
1, 170 —
1 350 913

1.99 .31
Min Day 436

Dec

780
765
760

*760
745

135
785

685

652
690

690
675
615

596

620
620
620
616
616

628
524

624
615

679
0.87
1.00
~042



g2 SWAT RIVER NEAR KALAM

Suspended sediment consentration - 969

165 Disckarge Temp. of Total PPH Percent
Date in cuseca Water °F 1y weight Sand Silt Clay
21 Fed 454 28 57
20 Mar 922 47 5
24 Apr 1, 600 42 10
15 May 3,090 48 45
28 ¥ay 5y 750 43 76
g Jun T, 500 47 61
2C Jun 12, 500 49 213
21 Jun 12, 300 49 69
28 Jum 11,900 48 T8
6 J 12, 400 50 144
15 Jul 12, 900 53 159
1€ Jul 12, 400 48 135
26 Jul 12, 300 50 91
27 Jul 11, 600 50 129
26 Jui 10, 500 51 109
29 Jul 8,650 51 - %0
30 Jul 8,020 4& 15
5 Aug 13,000 - 50 91
T Aug 13, 500 50 136
8 Auam 13, 700 52 112
30 Aug 4,420 54 148
9 Sep 2,91 47 63
25 Oot 1, 100 47 135
© Fov 370 43 7€
2% Fov 815 38 34
6 Dec 155 38 69
27 Dec €16 ‘ 38 23

Fote 3 Sand is sll sigzes above 0.0625 nm.
§ilt ia all ui zee betwsen 00,0625 em and 0.0055 mm,
Clay is &al) sises smallexy than 0.0055 em,
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SWAT RIVER AT CHAKDARA - 1969 85

Location Iatitude 3#038!, Longitude 72002!, on downstream
railing of Chakdar:: Bridzge near left bank, and k miles
upstream from Amandara leadworks of Upper Swat Canal,

Drainage area 2,230 square miles.

Records avallable Discharge record November 1340 to date by
Surface Water Hydrologzy FProject, WASID, WAPDA. 3auge heights
December 195f to June 1942 by Hydroloygy Directorate of
Irrigation and Power Department, Feshawer. Record based on
estimated discharges September 1911 to date with some
periods niasing by Malakand Division of Irrigation Depart-

ment.
Average discharge §,340 cusecs (4,590,000 acre-feet or 3£.4
lnches runo per vear). Averaze taken for 9 yecrs

from 1841 to 1949,

Extremes Haxipum discharge observed during the year 34,800
cusecs on 10 August (gauge heirht £.9C feet); minimum
daily discharge 1,210 cusecs on 17 Februarye.
1961«19£93 Maximum discharge 35,400 cusecs on 31 July
19665 minimum daily discharge 708 cusecs on 27 February 1963,

Gauge Wire weight gauge read to 0,01 foot from Cf:00 $c 5300
fhours deily during low {low and more often during floods.
Gauge met to 2239,55 datun {Checked in 1958). Cheak bar in
forward posltion 28.80.

Moasurements Sixty three discharge measurements wera nade dur~
ing the year by current meter using 0.2 and 04§ derth method
from Chakdara Bridge, Fifty Six sets of sediment samples
were taken by the depth integration method using D=49 sampler
from the bridge,one sample was analysed for particle size ‘
distribution and tac rest were analysed for total concent=
‘ration. Bleven surface samples were collected and analysed
for cheamieal composition.

Determination of dipcharge Préviocius rating dated 18.7.56%5 was
continmied to compute discharges. Shift adjustments were made
as indicated by discharge measurements,

Remarks Record good,



86 SWAT BIVER AT CHAKDARA

Discharge in cuseos for year 1969

Date Jan Feb Mo ApY Kay Jun
4 1, 490 2,2% 7% 5, 280 5, 350 164 700
2 1, 400 1,320 2, 480 4,890 5, 120 17, 200
3 #1, 350 1, 690 2, 250 4,850 9y 200 16, 300
a 1, 440 1,650 2,710 ~4, 580 5, 280 17, 400
5 1,41 1,620 2,70 5, 080 6,490 *13,800
6 1’4’0 1' 5” 2' 980 5’ ”o 7, 700 12’ m
? '1, 380 19 480 3, 6& 5’ 7&0 83 4” 13: m
8 1, 400 9, 450 3, 380 6,430 %10,600 14, 800
g 1p 400 1, 440 3, 440 85,660  *15, 00 15y 8C0
10 1' m .1, 4“ 3,6” 7, 2” 13.600 !5,500
11 1, 350 1, 380 3,840 8, 600 12, 800 14, 700
12 1,330 1, 230 4, 260 10,200 *10, 00 15, 800
13 *1, 350 *1, 780 4,770 6. 750 10, 00 "5, 700
5 1,270 2, 580 4,960 9, 2% 9, 150 18, 00
16 1270 2,090 *4,920 10, 300 T, 560 18, 100
17 1, 270 2, 790 9,080 9, 150 "7, 470 17,000
18 1, 270 2, 270 6,070 Ty 240 7, 560 220, YOO
9 1, 270 1,920 9, 1% 6, 240 *7,900 *19, 400
20 1, 240 1, 750 7, 560 8,050 7, 800 20, 600
21 1,230 1,690 #5500 10,900 8, 250 99, 500
22 1, 240 1,580 54 000 8,450 9y 300 17, 200
23 1,230 1, 5% »5_ 08B0 &, 880 0, 800 16, 400
24 1, 2% 1,730 4,8% 6,033 9,900 16,4 100
25 1,210 2, 340 Se 940 5, 3O 10, 700 1y 20
26 1,730 1,980  %12,600 5550  #11,600 1, W0
27 2,7T% 2, 800 T, 85 55 000 12, o0 o B0
28 2,000 3,60 52990 «7, 420 ﬁ,m ¥, 800
» 1, 660 A 4,690 5, 820 16 600 4%, TOO
31 1, 590 4,7% N 11,059 —
Kean 1, 430 1970 4,93 6,990 9,970 16,900
Ca/mi 0.64 0.88 2.21 3,43 4.47 7.58
In O.T74 0092 2. 55 . 30” Be % 8. 46
Baf -.088 « 109 0?’ «416 613 1.01
1969 Year: Mean 7,360 Ce/5q mi 3.0 Inches 44.80

Noite t % Digcharge meamarement mads o8 Wis 4ay.



Y

Date Jul
1 16, 400
2 17, 600
3 *18, 900
4 20, 000
5 *20, 8OO
6 21, 500
7 22, 000
8 »22, 300
9 22, 800

10 »20, 300

1 *48, 900

12 *15, 200

13 17,000

14 19, 600

15 17, 800

1% 18, 100

17 18, 200

18 18, 600

19 *19, 300

2 #23, 300

21 24, 700

22 24, 800

23 25, 400

24 25, 400

25 24, 100

26 22, 300

27 21,800

28 9, 900

29 16, 600

30 14, BOO

12, 600

Mean 20, 100

Ca/mi 9.01

In V4

Nar 1023

M. Lomf“to

5«33

SWAT BEIVER AT CEAKDARA

Di sousrge in cusecs for year 1969

Aug

12, 400
13, 500
14y TO0
15, 600
17, 200

179600
19, 400
194 800
19, 400
24, 500

«27, 300
#21, 200
» 17,900
=17, BOO
17,000

#15, 100
14, 600
14, 400
13, 700
13, 600

14, 000

T.23
860

Sep

64 320
"Gy 530
& 150
5y 700
5y 390

59 430
S 430
5 390
5,080
»3,770

4, 440
4,510
4,510
75 290
7,650

7s 380
5, 780
4,960
4, 510
4, 220

4,080
3,740
3,510
3,540
3, 480
3, 380
»}, 220
2,9%

2,870

2,840

4,840

2. 17
2.42
+ 288

Maxr Day 27, 300 .

Oot Nor
2,870 3,040
3,040 2,980
2,900 2y 790
2,840 2, 580
2, 7% 2,53
2,6 2,43
2,630 2, 370
2, 530 2, 200
2, 460 2, 230
2, 480 2 150
2, 8480 2,090
 %3,010 2, 140
2,980 2, 10
2,980 2,090
3, B4D 1,960
3, 380 1730
2,980 1, 820
2, 790 1, 780
2710 %770
2,630 1,940
2, 460 24 000
2, 3?0 2’350
2, 270 1,680
2,270 1, TS50
2, 200 1, 750
2, 140 1,79
2,49 *1, 710
6,840 1, 150
9,900 1, 680
Ss 120 15620
371
3,220 2,080
1+ 44 093
1.67 1«04
-« 198 124
Mo Day 14,2%

19640
1,620
1, 580
1,530
1 580

1y 590
1, 580
1,51
1,510
»4, 480

1y 470
1, 450
1,510
1y 420
*, 410

1y 440
1y 410
490
*4, 400
: 1' 380
13370
=1, 370
#4, 350
1, 340

1, 3%0
1, 350
1, 340
1, 370
1 370
1; 300

, 440
0.65
o.75
.089



88 SWAT RIVER AT CHAKDARA

Suspended sediment concentration - 1969

1969 Discharge Temp. of Total FPPR Percant
Dete in suseos Water °F Dby weight Sand Bl Clay
3 Jan 1, 410 44 11
7 Jan 1, 380 45 43
13 Jan 1, 350 43 155
14 Jan 2,070 47 48
8 Febd 1, 450 46 41
0 Peb 15 450 45 21
17 Fed 2, 790 50 111
16 Mar 4,730 52 229
21 Mar Se 590 61 01
23 Narx 5, 040 62 g2
26 Mar 12, 760 57 151
4 Apr S, 040 60 117
9 Apx 4, 3% 60 157
14 Apr T, 900 60 122
25 Apy 5y 430 54 24
26 Apr 7,59 56 55
9 May 15, 200 60 78
12 May 10, 600 61 84
17 Kay T 560 62 190
19 May £&,050 62 177
21 May 8, 250 62 128
26 May 114, 80O 68 1%0
5 Jun 14, 400 83 154
13 Jun 16, 700 60 195
& Jun 20, %00 62 994
19 Jun 19, 800 58 564 3 17 80
30 Jun 15, 900 e 255
3 Jul 20, 00 66 221
% Jul 22,000 -85 150
8 Jul 17, 30C 68 147
9 Jul 24, %60 68 222
1 Jul 21, 500 67 %7
11 Jul 19, 800 63 124
12 Jul 17, 500 62 201
9 Jul 20, 700 62 129
20 Jul 25, 200 69 195

23 I 26, 000 69 179



SWAT RIVER AT CHAKDARA 89

Suspended sediternt concentration - 1369

1969 Di sobarge Temp, of Total PPX Percent
Date in cusecs Water °P by weight Sand Silt Clay
24 Jul 27,600 5 13
25 Jul 23, 500 70 158
21 Mg 11, 400 70 129
27 fug 6,930 63 143
0 Sep 4, 890 15 173
22 Sep 3,30 64 268
2 0ot 2, 870 64 29
12 Oot 4,040 63 117
13 Nov 2, 200 60 92
25 Nov 1, 780 57 31
27 Nov 1,730 52 42
%0 Deoc 1, 470 51 69
15 Deo 1, 4% 49 307
19 Deo 1, 400 50 36
22 Deo 1, 370 48 31
24 Dec 1, 3%0 48 47

FHote * Sand is all =ises abve 0.0625 mm,
341t is all eises batween 0.062%5 mm and 0.0055 me,
Jlay is all sizes smailer than 0.0055 mm.
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BARA RIVZk AT JHANSI FOST - 1969

Location Latotide 33°32s, Longitude 71°24-, on right bank 200
Teet downstream from Jhansi Post Bridpe, § miles downstrean
fron Hastura River and 12 miles southwest of Feshawar.

Drainage arca 713 square miles.

Records avullable Discharge record January 1947 to date by
Surface water ilydrology Project, WASIL, WAPSA. Gauze height
from January 1959 to June 1952 with discharge measurements
starting in 1941 by Peshawar Division of dydrology Directo-
rate, Irripation and Power Department.

Average Discharge 365 cusecs (255,000 acre-feet per year or
697 Inches runoff per year). Average taken for 9 years
from 1967 to 1969.

Extremes lNaximum diccharge observed during the year 5,650
cusecs 27 July {(gouge height 7.30 feet); minimun duily -lis-
charge 45 cusecs on 10 August.

1961-69: Maximum discharge 11,200 cusecs on 25 Karc¢h
1967 minimum daily discharge 4 cusecs on 10 August 1969.

Gnugo Enasmelled 8taff gauge pgraduated to 0,02 fooi and read

91

record

to 0,01 foot from 0§:00 to 16:00 hours daily during low flow

and more often during floods., Gauge set to 1705.57 datum
{checked in 1568).

Measurements Twenty nine discharge measurements were made
JUFIing the year by current meter using 0.2 and 0.8 depth

method. Low water was peasured by wading in vicinity of gauge

and high water was measured from Jhansi Post Bridge, Twenty

seven sets of sediment samples were taken by depth integraticn

method using DE-4§ sanpler when wading or D-49 sampler fronm
the bdridge. 3even of these were analysed for particle size
distribution and the rest for total concentration. Thirteen

surface samples were taken and amalysed for chemical composition,

Determination of discharge Rating dated 27.4.62 was usdd for
computing diacharges By applyins guurse heights with shift
adjustments based on periodical discharge measurements.

Remarks Hecord fair.
Sl —————




92 348X HIVER AT JHANSI POS?

Discharge in cuseocs for year 1969

Date Jan Feobd Mar Apr Kay Jua
1 206 98 235 5 253 253
2 240 194 230 300 248 222
3 2% 150 225 290 244 214
4 206 190 222 290 2% 222
5 206 190 214 285 206 206
6 206 190 244 285 187 1.3
7 202 187 2» 280 285 173
8 202 183 239 271 295 *473
9 202 183 239 =230 358 %2

10 198 =183 248 364 850 155

11 198 183 271 300 422 155

12 202 180 »275 440 315 155

13 2056 248 275 315 *706 145

14 296 218 280 315 18 139

15 202 214 285 341 1,040 136

16 202 214 300 353 594 136

17 98 214 310 *300 520 142

18 94 210 310 271¢ 480 139

) 194 210 383 271 $H3 136

- o] 190 206 310 86 416 145

21 190 202 331 342 404 i36

22 190 *202 342 300 410 129

23 187 202 404 257 358 220

24 187 202 353 257 20 180

25 187 206 347 253 305 142

26 187 - 220 422 257 271 156

7 190 220 380 253 257 123

28 190 22% 315 310 248 17

29 187 — 3% 315 226 206

K o] 487 — 3 295 214 173

31 90 — 3 — 206 e

Mesn 97 203 294 31 425 166

Ca/mi Oe28 0. 28 O0e41 0.42 0460 0s2)

In D32 D.30 0.48 0. 47 0.69 026

Acre.ft, 12, 100 11, 300 18, 100 17,900 26, 100 9,880

1969 Year: Mean 230 Ce/eq mi 0,32 Inches 4.38

Fote ¢ * Discharge measurement made on thia day.



BARA RHIVER AT JHANSI PO3T 3

Pisocharge in cuasos for year WEJ

Date Jul dag Sep Qut Fov Dao
1 1» 169 93 17 214 152
2 03 129 "8R8 123 2% 149
3 98 112 222 123 202 149
4 90 95 123 133 194 =449
5 93 85 152 126 187 145
é 88 75 214 423 438 155
T 88 68 53% #1426 230 152
8 88 68 4% 133 206 145
9 1, 180 59 218 142 98 145

W 35g 46 190 149 190 145

13 310 147 #4962 155 183 142

12 136 129 1B 183 2% 140

13 %9 248 123 364 198 13

14 133 713 166 347 190 139

15 133 280 447 862 183 136

1% 133 *480 13 481 180 136

17 115 1% 214 214 180 139

18 109 120 187 202 180 139

9 95 266 169 #1994 176 142

20 95 289 149 194 173 142

21 93 410 %436 194 169 139

22 90 315 123 190 *466 136

23 90 447 117 194 166 139

24 269 226 117 212 %2 1%

25 09 176 120 202 162 135

26 250 248 »q197 2% 159 139

27 4,060 222 426 198 15 %442

28 355 210 123 257 155 1%

29 218 *473 120 549 152 13

3 314 120 117 30 152 139

31 244 88 P 244 —— 136

Nean 222 194 185 234 92 142

C./Ii Oe 31 Qe 27 0«25 0e33 Ou26 0.20

In Oe 36 0,31 0.9 0.38 Oe 30 0.23

Acre~ft. 13,600 42,000 11,000 14, 400 11, 400 68,73

Acre-feet. 167,000 Max Day 1,8% Yio Day 46



1969
Date

15 Jan
2% Jan

Kote 3

BARA RIVER AT JHANSI POST

Suspended sediment concentration « 1969

Di soharza

202
187
183
271
364

230
300
€73
416
173

129
285
109

923
180

375
166

30
62
169

133
117
126
194
166

152
142

Temp. of Total PPM
in cumecs Water °P by weight

49
56
49
65
65
13
73
68
73
85

70
81
g2
87
83

79
77
8o
73
T2
7
16
73

65
47

52
50

35
33
37
g22
835

167
239
5,960
1, 700
147

200
2,080
24

62

90

13, 400
170
300
170

32, 200

251
253
8s
57
290

32
21

Sand 15 all =i ses above 0.0625 an,
81t is all sises betwsen 0.0625 mm amd 0.0055 nm,
Clay ia all aizes amaller than C.0055 mm.

Percent

Sand Silt¢

1 61

3 7

S 45

9 36
15 61

7 K ]

9 56

Cla
‘X

3%

24

63

35
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KABUL RIVER AT NOWSHERA - 1969 97

Location Latitude 34°01:, Longitude 71°58+, on left bank at
upstream side of boat bridge of Nowshera.

Drazinage area 34,200 sqgquare miles,

Records available Japunary 1961 to date by Surfece Water Hydro-
OEy Project, WASID, WAPPA ( periodic discharge measurements
started in liay 1960). Gauge heights only, at various tines
for many years, by Building and Roads Dranch P.+«.D. Howshera.

Average Discharge 34,200 cusecs (24,700,000 acre-feet ier year.
or . nches runoff per year). Averag. taken for 9 years

from 1961 to 1949.

Extremes KkKaximum discharge cbserved durin; the year 107,000
T eugecs on 11 July {geuse height 11,54 feet); minimus daily
discharge §,390 cusees on 10 February.

19611969 : Maximue discharge 223,000 cusecs on 23 May
1965 minimam daily discharge h,820 cusecs on 4 Harch 1961,

Geuge Automatic water stage .socorder installed in gauge

shelter on left bank about 300 feet upstream from the boat
bridge and about K mile upstream from road-rail bridge,
Prior to 22 Febriary 19462 ensmelled gauge plates graduated
to 0,02 foot fastened on downstream end of first bridge
pier from left bank., Zerc R.lL. of inside staff gauge 925.33%
{checked in 1968),

Measurements Forty eight discharge measurements were made

TTTTperiodiecally during the year by current meter using 0.2 and
Q0.8 depth method from upstrean side of railway bridge.
Forty nine asets of sediment samples were taken by the depth-
integration method using D=49 sampler from the railway bLridge.
Seventeen of these were analysed for particle pizme distributien
and the rest for total coneentration. Ten surface samples were
collected and analysed for thewical- composition.

Determination of discharge This station has o sandy bed whieh
Bppear Lo BRITE mearly continuwously. Discharges were computed
for the year by applying deily mean geuge heights to rating
tsble dated 27.7.64 with shifts as indxcated necessary by
discharge meassurenents,

Remarks Record fair.




98
Date Jan
1 9,950
2 11, 200
3 10, 900
4 10, 300
5 10, 200
6 9,7%0
7 T» 870
8 8, 870
9 3, 790
10 9, 270
11 11, 600
12 9:s9 0
13 10, 300
14 10, 800
15 10, 700
16 9,990
17 1C, 200
1B 1, 000
19 105 500
20 9,870
21 11, 400
22 9,79
23 9, 470
24 9,5%
25 8,910
26 8,630
27 10, 500
28 11, 700
2 *#11, 500
30 10, 800
31 9, 470
¥ean 10,200
O-/ni 6-30
In O34
Maf 624
1969 Year ¢
Note

KABUL RIVER AT NOWSHERA

Discharge in cusecs for year 1969

Feb

9,630
10, %00
9, 110
8,830
7,91

8, 230
8, 270
7, 350
T, 470
64 390

6, 500
1, 230
T 550
9,910
»12, 700

12, 400
11,900
13,000
12, 500
10, 400

10, 00
94 470
8, 350

* 8,990

10, 400

95 750
10, 800

ame———

9,600
0.28
0.29
«533

¥Xean 34,000
= Di scharge mesasurement made on thia

¥ar

132, 200
41,600
11,900
12, T00
11,600

11, 500
12, 200
11,900
13, 800
12, 400

*#15, 500
17, 400
15, 500
164 700

*47, 800

20, 500
21, 700
22, 500
275 500
33, 300

26, 700
25, 700
24, 400
25,900
*25, 400
*39, 900
A8, 500
31, 300
29, 100
26, BOO
25, 400

21, 000
C.61
0.71
1.29

40, 00
1. 17
1e 319
2.3

Ca/sq i 0499

May

23,900
22, 700
#22, 500
22, 200
22, 800

24, 200
27,900
3z, 600
45, 500
#53, 600

55, 600
50, 700
51,600
54, 900
*55, 000

48, 000
40, 800
40, 200
40, T00
'41’ 400

40,900
43, 400
47,400

50, 200
48, 800
49,900
52, W00

53,600

62, 400

68, 800
78,900

44, 300
1. 30
t.49

_ 272

Inches

day.

<Jun
81, 400

77, 500

65, 800
62, 300
64, 700
*7 1, 400
13,700

TS5 800
*75, 200
14,600
77, 400
80, 400

=83, 800
88, 100
- 944000
98, 500
g, 700

102,000
99, 700
88, 700
81,000
80, 500
- 83, 400
g 3, 500

87, 300
B4, 100

82, 200
2.40
2.68
4.89

13.48



KABUL RIVER AT NUNSHERA

Discharge in cusecs for year 1969

Date Jul
1 83,900
4 84, 300
3 86, 600
4 90, 100
5 95, 100
6 96,000
1 94, 300
8 96, 400
9 39, 100

10 ¥2,000

14 10 1,000

12 94, 300

13 81, 500

14 82,900

15 85, 500

1% a5, 300

1 82, 700

e B0, 200

v 79, 00

20 84, 500

21 90,200

22 88, 80O

23 8%, 700

24 6,000

25 395, 100

26 89, 500

27 87, 300

28 90,900

29 *79, 700

30 “59, 400

31 65, 400

Aug Sep

59! m 26' W00
55, 100 26, 00
564 600 27,900
61,700  #24,900
644 700 24,000

67, 200 22, 500
71, 400 22, 400
15, 700 21,600
?9' 700 m’ 490

9 1, 300 19, 300
88, 700 18, 900
82,000 18, 500
T4, 600 19, 800
78, 000 26, 100

75,600 28, 300
67,600 25,000
*70, 400 21,000
69, 100  *19, 200
65, 700 17, 600

59’600  J 16,000
54,000 * 15,000
46,900 a 14, 500

" 42,800  a 14,000

»38, 500 & 13,500

1,75 0.57
2,02 0«64
3.69 1 16

Qot

11, %00
14,000
11, 600
10, 800
11, 200

10, 200
10,900
10, 400
2,8%
2,910

10, 200
12, 400
15, 000
f2, 300
16, 300
14, 800
12, 00
13,000
10,900

Yov

=45, 000
13, 200
11,900
11, 300
11,000

10, 900
10, 700
*10, 700
10, 400
10, 200

9,870
10, 300
10, 600
11, 200
10, 600

10, 400
9,950
9,990
9,710
3,830

2,870
9,830
9,990
9, 870
9, 790

8,870
9, 150
9, 150
9, 150

10, 400
T 0.3
0.34
820



KABUL um AT NOWSHERA

Suspended sediment concentration - 1969

Discharge Temp. of Total PPR Peroent
in cueecs Water °F by weight Sand Stit GClay
9,870 46 254
11, 800 53 e2
12,900 55 148
16, 100 - 66 72
19, D00 68 231
2, 800 64 166
2, 590 60 84
27, 200 66 245
44, 100 61 158
29, 600 &8 160
34, 900 68 28
53, 700 63 242
564 8OO 63 217
5€, 000 65 28%
60, 300 64 1, 390 0 T7 13
34,000 64 177
23, 100 69 267
53, 400 68 218
55, 800 83 3,420 8 48 44
42, 200 71 204
50, 700 67 1,510 34 40 26
68, 400 T2 214
71,800 70 1, 30 42 43 15
73, 700 69 1, 400 37 42 21
83, 900 69 1, 340 o) 45 25
100, 000 - 70 1, 250 31 ¥ 0
83, 200 : 69 .21 .
9&, 700 73 2, 580 3 58 -39
87, 000 72 5,820 3 4 53
93, 400 76 2, 150 ) 70 14
78, 300 T4 1,090 6 13 21
68, 400 72 1,040 9 170 24
58,5600 12 2, 340 40 33 k4
73, 600 75 2,360 8 42 k .
87,000 76 6,030 15 55 30
69, 700 78 2, 380 5 70 25
38, 100 76 145 S
26, 400 76 3,900 17 69 "
2%, 300 76 191

19, 500 74 05



KABUL RIVER AT NOWSHERA 101

Saspendesd sediment concentration 1969

V69 M scharge Temp. of Total PPN Peroent
Date iv cussos Water °F by weight Sand Silt Clay
22 Sep 16, 800 15 127
26 Sep 12, V0O T4 44
29 Bep 9, 470 T8 130
22 Oot 11. 200 T1 240

1 Fov 13, 800 70 259

8 ov 10,700 68 92

§ Des 8,83 54 200
24 Deo 8, 5% 52 ©9
31 Deo 8y T50 56 93

Jote 3 Sand is all «i ses alove 0.062% an,
811t is all sises betwaen 0.0625 mz and 0.005% ==,
Clay is all sises smaller than 0.0055 am.
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KALPANI RIVER REAR RISALPUR -~ 1949 103

Location Latitude 34°05+, Longitude 72°02+, on bridge pier near

= TeTt bank, 300 feet upsiream from Kandar Murdara pumping
station, one mile east of Risalpur Cantonemeant,. 4 miles
upstream from EKabul River.

Records available Discharge record January 1950 to 30 June 1969
= Burface Water Hydrology Project, WASID, WAPDA.

Average Discharge 1,060 cusegcs (763,000 acre/feet per year).
Averags taken for 9 years from 1960 to 1948,

Extremes Record available upto 30 June 19£9.

1960-58: Maxipum discharge observed 34,300 cusecs on 30
August 1962; minimum dajily discharge 272 cusecs on 2 Septenm~-
ber 1966. -

Gauge Enamelled gauge plates fastened to bridge pier read from
0V8:00 to 16:00 hours daily during low flow and more often
during flcods. Zero R.L. of gauge 930.22 (checked in 1968).

Measurements Nine discharge measurements were made upto 30 June
¥y current meter using O«2 and O.f depth method. Mea-

suremsnts were made by wading at low flows and from the
bridge durinog high flows. Nine sets of sediment samples were
taken by the depth-integration method using DH-48 sampler while
wading or D49 sampler from the bridge. All were analysed
for total conceantration. Seven surface samples were taken and
analysed for chemical composition. '

Determination of discharge This stream has a sandy bed that

TTTTTBRITES contimicuslys Rating curve dated 12,9.63 was used
with shift adjustments based on discharge measurements to
compensate for changes in channel,

Bemarks Record good. Piversion intoc watsrshed by Upper Swat Canal,
hionce runoff in inches over the drainage ares not computed.
Site was closed on 30 June 1969.
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Date Jan
1 939
2 1,700
2 1,600
4 1,560
5 1,560
&6 1,580
7 1,570
8 1.580
9 *1,570

10 1,570

11 1:570

12 1,550

13 1,550

14 1,530

15 12550

16 1,530

17 1,480

18 1,480

19 1,480

20 1,460

21 1,420

22 14410

23 1,420

24 1470

25 890

26 72

27 869

28 932

29 *754

30 742

31 724

Mean 1,350

Cs/mi

in

Acre-ft 82,90

1969 Year:

Note

Mean

KALPANI RIVER NEAR RISALPLR

Discharge in cusecs for yesr 1969

Feb

981
1,030
1,020
1,010

988
1,000
%7
%6
946

925
918
1,250
*1,750
1,740

1,230
2,5%
1,758
1,560
1,350

1,470
1,430
1,420
1,460
*t,430

1,380
ﬂlpﬁa
1,370

——————
————

i S

1,300

72,500

Mar

1,280
1,140
1,050
988
959
911
883
766
700
*640

615
670
600
590
5%
5%
590
619
T4
1,310
1,030
960
1,280

1,030

2,960
*1,610
1,220

at » ’m
1,030
960
985

60,600
Cs/sq mi

Apr

834
742
646
620
615

605
509
585
55
340

375
*640
610
615
625

670
736
640
3575
620

=814
688
620
555
5%

513
310
305
50
513

——

613

36,500

615

1,040

Inches

* Discharge measurement made on this day.

a No gauge height record; discharge interpolated.,

24,200
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106 KALPANI RIVER NEAR RISALPUR

Suspended sediment ooncentration . 1969

1969 Idisoharge Tenmp. or Total PPM Psroent
Date in cuseca Water °F by weight Sand 8Silt Clay
9 Jan 1, 570 53 69

29 Jan 754 54 100

14 Ped 1,670 58 127

25 Febd 1, 430 60 113

10 Mar 640 75 128

27 Mar 15 480 6% 204

12 Apx 646 75 265

21 Apx 808 78 152

25 ¥ay 486 83 83

Hote $ Sand is all sises above 0,.962% mm,
Silt i all eises between 0.0625 ma and 0.0055 mm,
Clay is m1l -iscs suallex than 0.0055 mm,
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108 INDUS RIVER AT MANDORI - 1969
(About 5 miles downstream from Attock Bridge)

Location Latitude 33°47', Longitude 72°15', on right bank near
andori village, about 6 miles downstream from old site and about

7 miles downstream from the confluence of Kabul River,

Drainage area 102,000 square miles.

Records aveilsble The daily discharge record (preliminary) from
April 1 to December 1961 with Surface Water Hydrology Project,
record computed from rating curve based on float-measurements made
in May to October 1948 by Irrigation Research Institute Lahore and
the measurements made by Surface Water Hydrology Project in 1960.
Gauge height record of old gauge from April 1868 to date in the
office of Discharge Division, Hydrology Directorate of Irrigation
and Power Department, Labhore.

Discharge measurements were made by current meter from a boat
near Mandori village by Surface Water Hydrology Pre ject starting
July 1960 and daily discharge record available since January 1960,
A new gauge was installed near Mandori village on right bank in

late 1964,

Average discharge 126,000 cusecs (91,200,000 acre~-feet per year or
IE.E inches runoff per year) for 92 years, 1869-~1961, from preli-
minary computations by Tippette~Abbett-McCarthy=-Stratton Inter-

national Corp.

127,000 cusecs (92,000,000 acre-feet per year or 16.9 inches
runoff per year), Average taken for 10 years from 1960 to 1969,

Extremes Maxisum discharge observed during the year 470,000 cusecs
on 12 August (discharge estimated); minimum daily discharge 23,30
cusecs on 11 February,

1868~1969: Maximum discharge observed 820,000 cusecs 28 August
1929 {gauge height 66,5 feet), Peak of 18 August 1929 (689,000
cusecs) was caused by breaching of glacial dsm on Shyok River,
Flood peak of 1841, caused hy breaching of land slide bleck on
mein Indus River, iz reputed t¢ have been considersbly higher than
any other peak known, Minimm discharge observed 19.000 cusecs on
1t February 1967,

Ga Staff gauge (ensmelled plates) fixed on nasonry pinars on
right bank near Mandori village, read at one hour interval for
the whole day. Cauge installed in late 1964{. Servomanometer with
recorder installed in masonry shelter in May 1966, Prior to this,
staff gauge on left bank painted on wall of Attock Fort (0-32
feet), on masonry pillar on right bank (32-54 feet) and on downey
stream right corner of Kass Nallah Bridge about one furlong
upstream (54-70 feet).




INDUS RIVER AT MANDORI ~ 1969 109
{About 5 miles Downstream from Attock Bridge)

Measurements Twenty eight discharge measurement were made by current
meter using 0,2 and 0,8 depth method from a boat equipped with 40
H,P, outboard motor during the year., Twenty six sets of sediment
samples were taken by depth integration method using D=-49 sampler
from boat. Ninteen of these were analysed for particle size distri-
bution and rest for total concentration, Fifteen surface samples
were Collected and analysed for chemical composition,

Determination of Discharge Rating dated 27.5.67 was continued. This
rating is same as dated 6.8.1966 above 19,0 feet of gauge height.
The above rating was used with shift adjustments. The discharges
for June, July, August were estimated in comparisan with discharges
of Indus near Darband as the measurements made during these months
were very poot.

Remarks ‘- Record fair.
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Date Jan
1 28, 300
2 30,600
3 30,300
4 29,300
5 29,100
6 28,900
7 26,500
8 27,100
9 27,600
10 27,400
1 29,200
12 28,300
13 27,700
14 »28, 200
15 28,900
16 27,100
17 26,800
18 27,600
19 -27 300
20 26,700 -
21 27,400
22 27,000
23 26,600
24 26,200
25 *25 800
26 25,600
27 33,700
28 32,400
29 28,900
30 27,700
1 26,600
!Iean 28. tOQ
Cs/mi 0.28
In 0,32
¥af 1.75
1969 Year:
Note :

INDUS RIVER AT MANDORI

Discharge in cusecs for year 1969

Feb Mar Apr May
27,400 345 400 50,300 = 55,800
30,300 32,900 51,200 52,800
27,700 30,300 51,200 52,100
26,400 32,100 48,600 51,000
26,100 30,900 48,200 52,500
26,000 30,800 50,900 56,900
26,000 32,000 52,700 58,500

*25,200 31,800 56,200 70,760
24,900 33,400 61,400 *91,700
244400 32,800 65,900 115,000
23,300 *34, 800 775200 123,000
24,000 37,200 99,100 117,000
35,800 38,100 93,800 126,000
35,300 39,900 84,800 126,000
35,900 42,600 112,000 104,000
33,700 45,000 =*129,000 87,800
33,300 47,000 112,000 85,000
33,700 61,400 89, 100 88,000
30,000 85,700 83,100 86,400

*28, 900 67,700 103,000 *87, 300
28,000 58,500 104,000 92,600
26,600 57,400 87,900 105,000
27,000 56,600 76,400 113,000
30,100 54,800 67,800 115,000
29,700  *90,300 63,700 120,000
30,100 92,100 61,800 129,000
36,400 70,900 60,500 142,000
———— 59, 400 69,200 165,000
——— 55,500 659000 '89.000

50,200 214,000

29,000 48,500 76,300 103,000

0,28 0,48 0.75 1201

0.30 0.55 0.83 " 1e16

1.61 2.98 4454 6433
127,000 Cs/sq mi  1.25

* Discharge measurement ‘made on this day,

Jun

226,000
244,000
253,000
257,000
231,000

202,000
190,000
196,000
214,000
228,000

- 235,000

242,000
238,000
240,000
252,000

272,000
298,000
327,000
348,000
361,000

390,000
365,000
329,000
292,000
282,009
283,000
290,000
304,000
312,000
302,000

273,000
2,68
2.99
16.5

XZnches 16,8



Date

WO IRV =

10

Cs/mi
In
Maf

Jul

7286")(x)_
290,000

305,000
327,000
346,000

357,000
370,000
393,000
412,000
419,000

414,000
399,000
386,000
395,000
403,000

404,000
390,000
364,000
356,000
374,000

398,000
419,000
434,000
455,000
463,000

460,000
435,000
417,000
380,000
329,000
282,000

383,000
375
4.32

S U238
91.6

M. Acre-feet.

INDUS RIVER AT MANDORI

Discharge in cusecs for year 1969

Aug

259,000
264,000
294,000
331,000
360,000

389,000
420,000
432,000
439,000
452,000

462,000
458,000

4350000 )

420,000
406,000
391,000
376,000

382,000

386,000
378,000

244,000

289,000

241,000

210,000
183,000

191,000
185,000
175,000
171,000
1745000
180,000

325,000
3.19
3.67
20,0

Sep

180,000
183,000
183,000
178,000
171,000

165,000
162,000
157,000
152,000
141,000

*126,000
115,000
110,000
116,000
134,000

134,000
121,000
105,000
*96,200

92,100

90,000
83,300
79,700
77400

74300
*72,700
70,500
67,700
67,000

115,000
117
131

- Te12

Max Day 463,000

Oct

66,200
66,800
65,700
63,000
62,900

59,300
57,200
57,300
544200
54,100

*55, 000
62,200
58,800
61,600
58,500

59,3500
57 » 400
52,500
51,700

- 48,600

46,400
44,4800
434400
41,900
41,700

404700

38,200
67,900
77,000
*70,200
55,600

56,100
0.55
0.63
3e45

Nov

50, 100
47,5200
44,500
43,100
41,700

41,800
40,500
40,900
40,200
*39,200

39,100
39,300
40,900
39,400
38,600

37,200
36, 300
36,100
35,600
*35,500

355200
34,800

- 34,800

34,400
34,000

33,000
31,500
31,700
31,900
31,900

38,000
0.37

0.42
2,26

111

Dec

32,300
*31,700
31,400
31,500
21,600

31,100

30,500
30, 200

30,500

30,100
30.400
30,500
30,500
29,500

29,200
28,200
28,300
28,500
27,600

28,200
28, 100
27,900
27,700
27,300

27,100
26,800
274300
26,900
*26,800
27,200

29,200
0.29

0.33
1.80

Nin DQ’ 23,3«’
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1969
Date

14 Jan
25 Jan
8 Feb
21 Feb
11 Har

26 ¥ar
17 Apr
9 May
21 May
11 Jun

30 Jun
11 Jul
18 Jul
28 Jul
3 Aug

8 Aug
20 Aug
29 Aug
11 Sep
19 Sep

27 Sep
11 Oct
30 Oct
10 Nov
20 Nov
2 Dec

Note

INDUS RIVER AT MANDORI

Suspended sediment concentration -~ 1969

Discharge Temp. of Total PPM
in cusecs Water °F by weight

28,200
25,800
24,800
29,100
36,700

117,000
132,000
94,500
88,400
235,000

302,000
414,000
364,000
417,000
294,000

432,000
378,000
171,000
127,000

97,200

73,800
55,800
70,000
39,300
35,100
351,900

sand is all sizes above 0,0625 mn,

BERSGAR RERRS RUFLL DIIRY /RBUB

204

Sand

VR

49

45
22

BRY JRR

3

&1
18

Percent
Silt

NEPH IRRRB R

¥

Clay

Silt is all sizes between 0.0625 mm and 0.0055 .
Clay is all sizes smaller than 0,0055 mm,
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HARO RIVER NEAR XHANPUR - 1959 115

location Latitude 33°48¢, Longitude 72%°5Ls, on right bank one
rlong upstream from taxila~ilaripur Road bridge and 2% miles
south west of Khanpur,

Drainage area 300 square miles.

Records available Discharge record January 1960 to date by Sur-
Tace Water Nydrology Project, WASID, WAPDA,

Avcg;ge Discharge 296 cusecs (214,000 acre-feet per ysar or
S« L inches runoff per year). Average taken for 10 years from

1960 to 1969.

Extremes Faximum discharge observed during the year 17,700 cusecs
on 28 Cctober {gauge height 7.65 feet); minimum 4daily dis-
charge 10 cusecs on 5 July,

1960-69t Maximum discharge 19,300 cuseces on 25 March 1967;
minimum daily discharge 10 cuseocs on 5 July 1969.

Gauge Enamelled gauge plates craduated to 0,1 foot fastened.to mason-
ry pillars, read to hundredths of &z foot from OB:00 to 16:00 hours
daily during low flow and more often during flood pericd. R.L of
the gauge as per levelling in April 1969 is 1771.64.

Measuresments One hundred and five discharge measurements were made
periodically during the year by ourrent meter using 0,2 and
0.8 depth method by wading at low discharges and from bridge
at medium and high discharges. Ninety five sets of sediment
asamples were taken by dentl irtegrating method using DH 4§
sampler wiile wadin; and D=ll sampler from the bridge. Twenty
five of these were analysed for rarticle size distribution and the
rest for total concentration. Fourteen surface samples were
collected and analysed for chemical composition.

Determination of discharpe Tow weter rating affected by changes
in hneading of & srall irrvigotion c¢anal just downstream from
gauge., Discharzes were couputad using ratings dated 9.5.62
and 241085 Trom 1,769 to 12:8:69, 273569 to 31412469 and
130Be69 to 2640869 respectively, with shift adjustments ac
indicated necessary; by discharge measurements. '

Remarke TRecord fair, does*not include tlie canal on left bank which
may carry considerable portion of lowewaler discharge.




116 HARC RIVER NEAR KHANPUR

Discharge im cusecs for year 1369

Date Jan Fed Mar Apr May Jun
1 47 510 179 373 100 a5
2 45 172 172 347 80 83
3 43 137 161 322 54 95
4 50 125 154 316 50 80
5 56 *103 144 303 69 69
6 65 95 141 373 ' 47 43
7 58 90 131 %0 58 29
8 54 eg 125 328 59 19
9 49 &8 117 322 45 23

10 45 8g 111 309 95 41

1 45 85 =105 303 &5 k]

12 41 83 111 292 93 49

13 -5 329 111 255 267 21

14 73 S08 134 206 255 27

15 56 222 137 198 198 30

16 52 237 141 176 41 30

17 52 EY-) 141 151 125 35

18 41 261 151 “141 103 22

19 47 - 237 287 134 103 23

.+ 41 224 449 144 *30 73

21 47 215 277 179 93 27

22 ' 26 202 246 128 83 32

23 29 198 22 ®03 g8 93

24 29 95 266 15 76 89

25 24 198 298 95 T1 18

26 w32 187 608 131 49 %0

27 111 a 189 360 117 52 23

28 18 191 322 120 56 g6

29 56 — w282 241 A7 67

30 50 —— 261 137 65 54

31 38 —— 266 — 90 —_—

Mean 50 202 216 22 93 49

Ce/mi 0. 17 0.67 0.72 0.74 0o 31 O¢ 16

IB. 0. 19 0070 0083 0063 Q-36 0.’8

1969 Yasr s Mean 160 Cs/eq ©i  0.53 Inchee 7.24

Note ¢ * Discharge meawmurement made on this day.
&8 No gauge height record; dischargs interpolated,



HARO RIVER NEAR KHANPUR 117

Discharge in ousecs ror year 1569

Iute * Jul Mg Sep Oot Nov Dec
\ » 56 =447 41 215 39

2 ® *49 01 w52 179 39
3 15 "4 220 113 »168 L)
4 "1 228 26 4 21 1414 k"
5 10 50 160 ©s ®430 »35
3 a1 69 #4137 49 120 35
1 Lk 34 *558 #4160 41 *110 35
8 17 266 »144 *41 105 35
9 #4155 26 1 96 26 *95 33
0 128 282 "104 #30 g5 33
1 16 *403 96 45 a BO a3
12 35 =4, 730 92 73 a 76 33
13 43 *798 89 67 a 73 »32
“ 108 537 2,030 #1420 e 71 30
15 90 655 *521 83 a 70 29
* 45 *471 «208 =134 a 70 26
17 35 693 *150 67 74 26
»® #22 389 11 w52 77 26
9 "2 #*2, 560 *#10 1 47 65 24
20 26 e 89 =35 67 *30
21 43 #305 54 8 60 50
22 220 301 80 *35 56 »
23 161 26 1 54 35 56 22
24 215 227 =42 32 5% 21
25 158 234 Q4 27 52 21
2 ®7 208 54 27 47 21
27 154 «176 54 23 43 21
% 274 153 45 *5,700 43 16
29 117 137 49 768 3% %
X : 83 147 45 3 ¥» 17
3t 67 *131% -— *246 — 2y
Nean &4 432 t7 273 85 ko]
Co/mi C.28 1.44 0.62 0.91 0.8 0. 10
In 0.32 1.66 0«69 1,05 .32 Cett
Acre=tt, 5, 150 26, 600 11, 100 16,200 5,080 %8

Aorewrests 116,000 Max Day 5,700 M ey 0



118 HARO RIVER SNEAR KBANPUR

Suapended sediment concentretion - 1969

1969 Discharxrge Temp. g! Total PPN Percent
Date in cusecs Water "p by woight Sand Silt Clay
13 Jan 62 56 12 +

26 Jan 35 60 6

% Fod 03 56 18

22 Feb 202 58 35

11 Mar s 64 %

29 Mar 282 72 156

11 Apr 303 68 59

18 Apr 111 12 95

8 May 73 &8 45

20 May 90 70 49

13 Jun 19 87 135 :

28 Jun 98 a3 1, 6%0 5 69 26
2 Jul 14 78 40

4 Jul 11 80 82

7 Jul %1 86 23

g Jul 58 5B

9 Jul 108 88 1, 790 4 66 X
9 Jul 544 80 26, 300 37 63
12 Jul ’ 26 91 58

1% Jul 111 76 3,6% 3 26 T1
18 Jul 9 92 23

19 Jul 26 92 90

22 Jul _ 151 17 26, 500 1 42 57
25 Jul %5 81 621 11 35 54
2 qug 54 80 95

3 Aug » B8 94

4 Aug 206 84 11,000 56 44
S Aag 16 At 20 .

7 Aug 728 T8 27, 00 2 54 A4
9 Aug 2g2 a2 2, 530 5 35 60
10 Aug 14 87 4,70 1 54 45
11 Aug 525 &6 T, 580 2 k74 61
12 Aug 7371 76 4, T80 6 7% -
13 Mg 682 78 S 540 2 %0 48
14 Mg 415 1 3,600 . 62 »
% g 420 87 4, 100 1 37 62
%8 Ag 548 90 2, 90 5 44 o1
9 Aug 4, 480 73 21,600 1 67 32
22 Aug 346 76 1, 060 & 55 37
23 Aug 268 76 2,47 1 49 S0



26
27 Sep
30

2

§ Oot
8 Oo%

1© 0ot
12 Oot
14 Oct
% Oot
8 Cot

0 Oot

22 Got

24 Oot
26 Oot
28 Oot

HARO RIVER NEAR KHANPUR

Suspended sediment conceutration - 1969

Diacharge
in cusecs

227
180
117
150
137

114
242
123
B3
126

131
58

94

3, 460
355

208
161}
128
87

62

54
52
120
87
52
43
137
s
21
s

32

141
266
87

52

33
.32
27

12, 000

Temp, 0f Total PP¥
Water °F by weightn

86
88
85
78
79
€8
74
79
&0
83

87
80
77
75
14

73
73
73
79
72

270
246
244
183
146

g0

27, 100
63

144

1, 260

64

F. o

31

22, 500
198

237
117
73

90
153
31
2, 190
,’
3
T

45
151
@0

76

71

79
240
H 500
178
5S4

&9
65
44
45
32, 600

Sand

Percent
Silt

84

51

22

81

119

Ciay

15

45

75

11



120 HARO RIVER NEAR KHANPUR

Suspended sediment concentration . 1969

969 Dischbarge Temnp, oi Total PPM Peroent
Date in cusecs Water °F by weight Sand Silt Clay
23 Oect 573 66 2, 260 2 59 »
31 Oot 183 T1 256 _

3 Yov 176 66 82

5 Nov 130 T4 T8

7 Nov 112 72 99

9 Fov 95 T2 80

1 Fov 8% 60 23
25 Fov 52 B 89

3 Dec » 56 02

5 Dec 35 61 51

12 Dec 32 53 T°

18 Dec 26 58 7

20 Dec 50 57 48

27 Dee 21 54 8&

31 Dec 29 56 93

Note ¢t Sand is all sizes sbove 0.0625 mm,
Silt is all siges between 0.062%5 mm and O.GOSS h.
Clay is all od 208 smaller than 0.0055 =s,
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HARO RIVER AT SARJWAL - 1969 123

Location Latitude 33°45+, Longitude 72°26», near dam site at
T BRI jwal village, about 5 miles downstresam from Grand Trunk
Road, about 20 miles upstream from Indas River.

Draina!’ area 695 square miles.

Records aveilable Diacharge record Jamiary 1960 te date by
ce r Hydrology Project, WASID, WAFPDA. Gauge height
record and measuremsnts 1959 to June 1962 by Hydrology Direc-
torate of Irrigation and Power Department. Details of record
obtained from old Irrigation Project Circle gauge, a guarter of
a mile upstream from present gauge, not known.

Average discharge 600 cusecs (435,000 acre-Teet per year or
. nches runoff per year). Average taken for 10 years
from 1960 to 1969.

Extremes Maximum discharge observed during the year 37,400
=TT ¢USecs on 12 August {gmuge height 36.30 feet); minimunm daily
discharge 225 cusecs on 3 August.
1960=-693 Maximum discharge 53,300 cusecs on 2 Septenber
19613 minimum deaily discharge 215 cusecs on 19 June 19G4.

Gauge Staff gauge graduated at C.1 foot intervals painted on
masonry bass on bedrock from 4.5 to 37.0 feet on left bank
and on angle iron from 35.0 to #5.0 on right bank, gazuge
read from 08:00 to 16:00 hours daily during low flow and
more often during floods.

Measurements Sixty aischarge measurements wers made

T periedically by curreat meter using 0.2 and 0. depta method,
by wading in low flows and from car on overhead cableway half
a mile upstream from gauge in high flows, Fifty five sets of
sediment samples were taken by depth integrating method using
DHe4f sampler while wading and De{d sampler from cubleway.
Fourteen of theses wers spalysed for particle size distribution
and the rest for total concentretion. NHineteen surface samples
ware collected and anmlymed for chewical compositicn.

Determination of discharge This station has a rock control
apparen’ alfected by sand movement, Discharges wera
somputed by applying daily mean gauge heights to rating
‘at“d 11 .5: 1%2-

Remarks Record good.
R '
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Iate

BUDI VbW -

31

Yean
Coa/mi

In

Jap

309
214
09
Jo2
305

305
ajgs
02
302
307

a0
295
307
E o))
341

*300
o2
293
233
298

29¢
295
*293
293
293

#2914
o2
289
289
29
298

3c0

Q.43
0.50

Acre~ft. 18, 400
X¥ean 428

* lischarge measurement nade on this day.

1969 Years

Note

HARC RIVER AT SANJWAL

Iisoharge ir cusecs for year 1969

Feb

546
624
409
357
326

*314
01
298
295
29>

233
293
*441
20
528

506
431
520
451
428

413
400
83
. %355
se
55
516
413

——a———

424
0.61
0.64

23, 600

Marxr

365
389
329
*316
K o)

291
287
87
280
272

274
*270
272
268
72

272
274
283
3%
%42

506
451
488
435
409

1, 660
743

600

513
461
422

424
0.61
0.70

26, 100

Ca/sg mi

Apr

i s
52
324
02
293

231
278
272
274
272

»268
261
274
270
291

300
83
87
278
221

301
289
289
272
270

270
263
276
263
In

229
C.42
0.45

17, 200

0.62

¥ay Jun
295 . 244
285 242
280 242
276 242
274 "242
270 241
268 239
267 239
268 238
298 241
289 239
278 2»
486 236
655 249
=586 2414
409 22
344 241
305 2%
298 228
278 239
256 236
259 236
259 236
258 244
253 242
248 23
245 239
244 238
245 239
244 23
242 —
305 240
D.44 0.35
0.51 O.38
8,800 14, 300 .

lnches 8.35



HARQ RIVER AT SANJWAL 125

Discharge in ocusecs for year 1969

Date Jul Aug Sep Qot Nov Deo
] 265 238 329 235 448 256
4 29¢ «226 i 23% 416 256
3 245 225 295 232 8o *258
4 247 #539 86 232 35% 256
5 242 312 311 235 33 258
& 241 278 278 235 314 259
7 238 3, 560 293 236 7 263
8 23 668 276 253 291 256
9 274 g% 267 259 285 258

0 »302 403 »263 *231 274 254

11 278 »1,230 256 234 274 256

12 253 11, 400 2595 270 283 258

13 *Z48 *2, 350 256 248 289 258

14 250 865 = 1,740 703 293 259

135 254 1y, 160 1,51 is7 276 259

16 251 T8 516 285 270 254

17 242 *738 383 259 267 261

18 #236 *3,8670 *346 258 285 299

19 235 5,020 5 253 270 259

20 233 1, 100 27 2% 272 258

21 #2348 560 276 253 267 255

22 286 #590 265 253 256 256

23 #293 544 265 248 261 256

24 721 =458 261 247 256 256

25 *397 *J 10 740 245 256 258

26 291 *4,090 #3365 245 254 258

27 295 502 250 248 254 256

28 929 #4314 242 #*6, 340 254 259

29 *428 400 239 1,880 253 254

30 270 311 236 T74 251 254

31 245 352 — 537 -— *253

Mean 306 1, 340 399 . 539 2914 257

Cs/mi 0.44 1.93 0.57 0.78 0.42 L 0.37

Ie 0.51% 2.22 C.64 0.89 D.47 Q.43

Aore-ft.18,800 82,50 23,800 33,200 17,300 15,800
Acremfestt 310,000 ¥ax Day 11,400 Min Day
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Suspended sediment concentration - 1969

Dimcharge Temp. of fTotal PPN
in cusecs VWater °F vpy weight

311

1, 310
975
367

11, 700
620
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HARO BIVER AT SANIWAL 127

Suspended sedizent concentration - 1969

vE9 Diecharge Temp. of Total PPM Percent
Date in oussos Water °F by weight Sand Silt Clay
22 kg 569 9 265

24 Aug 451 82 151

26 Ang 656 78 699 7 55 3¢
28 Aug 43% 82 138

10 Sep 261 89 46

1€ Sep 357 84 09

26 Sep 3o 75 147

0 Oot 231 78 95

6 Bov 1y 10 50

11 Bov 272 66 28

21 Nov 268 62 7

3 Deo 254 56 61

20 Dec 258 55 48

31 Dec 254 55 56

Fote * Sand 12 all silses acove 0.0625 em,
Silt is 21]l sises Detween 0.0625 v and 0.0055 mwo.

Ciay is 2ll siwes smaller than 0,00%% mm,
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HARC RIVER AT GANIALA - 1969 129

Location Latitude 33°45+, Lonpitude 72°151, about 1000 feet
upgtream of the bridge on Cambellpur ~ Basal Road, nearly
5 miles from Canbellpur.

Druinage areaz 1,180 square miles.

Record avallable Moan daily discharge record from Jabuary 1959
to date by Surface Water iIydrology Project, WASID, WAPDA. -
Periodic discharge measurements started 15 October 19468.

Extremes Haximum discharge during the year 45,000 cusecs on 12

ugust {gauge height 14,50} ; minimum daily discharge 230
cusecs on 21 June,

Gauge. Staff gaupe (enamelled plates) inmstalled in steps on

=T Tight bank gauge read to hundredth of a foot from 0£300 to
16300 hours daily during low flow and mere often during
floods; zero R.L. of gauge £§7.51 a5 per levelling carried
out in March 1969.

Measurements liinety discharpe measurements were made during the
=T ¥64r by current meter using 0.2 and 0.8 depth method. Low
flow measurements were made by wading and the high flow
measurements were made from a cableway about 250 upstream
from the gauge. Biphty three sets of sediment samples were
taken by depth integrating method using DI-4E sampler while
wading and D=L4Q sampler from the cableway. Twenty one of these
ware apalysed for particle size distribution and the rest for
totnl concentration.Seventeen surface sanples were cellected
and analysed for chemical composition,

Determination of discharge The river Bed is liable to shifting.
Hating table dated +12.69 was devaloped from the available
neasurements. This teble was used to compute mean daily dis-
charge with shift adjustments as indicated necessary by the
periodiec discharge mesasurements,

Ramugka Record good.




130 HARO RIVER AT GARIALA

Discharge in cusecs for yesr 1362

Date Jan Fed Mar - Apr May Jun
1 360 418 452 . 4R 360° 261
2 350 200 4% 392 3o 268
3 353 505 »e 360 27 255
4 375 »418 368 3 21 268
5 368 k2.7 353 31% 274 25%
(3 68 w368 345 3145 274 255
T =375 353 330 294 268 255
8 368 345 323 280 268 255
9 368 155 =315 287 268 248

°0 36& #3310 8 280 oo 248

11 368 33 s 280 294 248

12 368 #323 e 308 287 2485

13 38 505 300 308 730 248

14 k1] 1, 180 300 294 2, 160 242

15 358 752 287 300 1, 380 242

% 38 631 287 315 =559 242

17 384 622 287 »308 435 242

18 384 586 294 24 %0 242

19 392 532 401 294 345 242

20 360 496 1, 270 300 «323 248

21 =338 478 604 323 315 2%

272 g 452 %05 33g 294 235

23 33 426 740 *300 287 242

24 33& =409 *577 287 281 261

2% 368 418 496 280 281 255

26 368 409 2, 2% 200 274 248

27 6e T00 1, 130 280 268 242

28 *368 541 716 280 268 235

B 3715 — 443 287 261 242

3 LY b — 426 *294 268 242

Mean 365 502 515 308 414 248

Ce/mi 0.31 C.43 O.44 026 0.35 0.21

ic 0.36 O 44 0. 50 0.29 0.40 0.23

Acre.ft,. 22. m 27, 900 3 1’ 700 18, _’OO 25’ m 14’ &30

1969 Yeart Nean 562 Cafsqg i 0.48 Inchas 6.44

Fote 3 = i scharge measuresent made on this day.

a No gauge height Tecord; discharge ioterpolated,
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HARD RIVER AT GARIALA 135t

Disocharge in cusecs for year 1969

Jul Aug Sep Oot Hov Dec
255 287 #345 248 622 274
*409 »300 323 =33 47 a1

287 274 «308 221 452 2 81

268 465 *360 255 435 281
255 473 345 255 409 281

255 248 *281 255 401 274

248 6,0%0 . 315 242 3715 274

242 1, T30 »287 242 is3 281

274 514 268 2482 338 287
496 443 281 242 323 287

478 %4, 240 255 235 345 a 284

33 #17, 000 »248 437 #3580 281

294 =4, 880 248 401 345 281
281 "1, 390 »2, 280 1, 350 384 281

287 "2, 140 *2, 810 650 353 2274

287 *1,010 905 505 338 274
268 902 *487 384 =33 268

25% * 10, 400 =40 1 i3g % 268

255 5, 800 353 3y 325 266
248 1, 690 =323 kY- 330 26§

5T *788 300 294 it T4
934 660 281 24 =330 268
287 622 274 287 300 268
»1, 850 541 *266 287 294 214

523 «832 992 274 287 214

287 3, 240 *469 274 287 T4

287 740 294 281 2814 274

774 #5414 =274 Se STO 281 274

469 =452 268 »2,83% =274 €®B1

315 409 *26 1 574 274 *268

287 384 — 613 —— 214

443 2, 170 430 626 3% 276
0.38 1.84 0.42 0.53 0.3 0.23
0043 2,12 Q.“ 0-61 Qa 33 Qoﬁ

Aoren.ft, 27’ 200 13"@ 8. 200 38' 500 20. aoo 17, 000
Acre-fest: 407,000 Max Jay 17,000 ¥Man Day 230
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HARO RIVER AT GARIALA

Suspenaed sedimant conceniration - 1969

M ascuzrge
ip cuagecs
350
330
dsg
418
268
323
0
418
153
315

22 3
511
409
287
308

308
255
268
496
330

287
274
25%
248
242
249
308
435
248
335

287
268
248
812

2,060

294
401
1,210
418
2.850

Tewp. of
watar °F

%5

66

60
65
70
72

12
76
8o
56
50
&0
70

~
- N

80
86

62
84
B2
8¢
83

88
85
64
92
84

83
92
91
84
82
97
96
85
%
84

Total FPM
by weight
10

9

47

103

33

89

20

33

12

25

B
169
&1
é
15

12
10
L'
60
4
22
a6

-

!
56
135
22
88
142
167
59

59
59
2?3
4,660
3,950

142

2, 790
3, 450
286

16. 000G

Sand

e

N AN

rercant
3ilt

Ciay



BARO RIVER AT CARIALA

i asocharge Temp.of To tal PFK
inu cusecs Water °F by weight
34, 300 76 14, 000
4,720 &0 20,200

1, 170 g3 2, 530

972 a3 4, 200
21, 500 8C 7,080
3, 860 g2 6,950
£00 g2 1,950
550 g6 394
8’ 1 50 78 & » E w
650 £4 625
505 90 303
435 92 144
275 89 109
LY. ) 90 29
X8 92 96
505 90 %7
287 90 61
248 93 71
235 93 33

2, 580 5 5TO
2, 380 810
2670 6, WO
443 §76
32 g2 130
323 84 71
268 &0 35
261 ™ 7
452 T8 6, 440
274 76 162
248 79 87
B4 84 241
242 g2 94
300 6T 8
33 64 54
13 64 12
30 5€ £
274 54 p. -]
2B 1 62 go

Suspended sediment concentraticn - 1969

Sand

[V RV VL |

W N g

- N W

Percent

8i1t¢

68
42
&2
42
32

73
45
61

60
45

68
&8s
61

45

133

Ciay
2%

37
55

21
52
32
34
42

19
11
37
€7

53

33
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1969
Date

15 Tec
22 Dec
30 Dec

Rote

3

HARO RIVER AT GARIALA

Suspended sediment concentration -~ 1969

Discharge Tamp. of Total PPM Percent
in cusecs Water °F by weight Sand sSilt  Clay

274 56 5¢
268 55 107
268 58 37

Sand is all =i szes abowve 0.0625 ma.
Silt i¢ all sizes between 0.,0625 mn and 0.005%5 mu.

Clay is all eizes smaller than 0.,0055 mm,.
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SOAN RIVER AT CHIBAH -~ 1969 137

Location Latitude 33°39-, Longitude 739131, on Rawalpindi-
trar read bridge, one mile northeast of Chirah; 12 Miles
upstrears from Ling River and 14 miles east of Rawalpindi.

Drainage area 126 sguare miles,

Records awailable Discharge record April 1960 to date by Sur~
- Yace Water Hydrology Project, WASID, WArDi. Record 19539 to June 1942
by Hydrclogy Directorate of Irrigation asd Fower Department.

Average discharge 1if cusecs (106,000 aere-feet per year or
niches runoff per year). Averaje tsken for 9 years from

*
1961 to 1969.
Extremes Maximum discharge observed during the year 13,600
Tlidecs on 17 August (gaupge height 9.10 feet); minimum daily
discharge 0.f cusecs on 26=-28 December,

1260~59: Maximum discharge observed 45,500 cusecs on 24
August 19587; minimum daily discharge © cusecs on many days in
June 1962.
Gange Wire-weight gauge installed on 9 lovember 1951. Staff
gange on central bridge pier hefore that date, Gauge read to
hundredthes of & foot frem 05:00 to 16:00 heours daily during low flow
and more often during floods, Zerc of gauge datum is at R.L,
1845.75 {checked in 1969).
Measurementse Thirty three discharge measurements were masde periodi-
¥ by current meter using 0,2 and 0,8 or 0.6 depth method
by wading a& low discharges and from bridge at mediuam and high
diacharges. Thirty two sets of ssdiment samples were taken by
aepth integration method using DH-4E sampler by wading and D-49
r from bridge. Tweleve of these were snalysed for parti-
cle s: za distribution and the rest for total concentration.
Fifteon surface samples were collected and analysed for chemi-
cal composition.
Determination of discharge Rating dated 3.1.70 wae used bo
Jarges, shift adjustments were applied as determined
by periodicasl discharge measurements.

Rbnnrks Record goods Data includes left bank swmall channel feeding
flour mille,




158 SOAN EIVER AT CHIRAH

Discharge in cusecs for year 1569

Date Jan Ped Ear Apx May

1 16 944 40 45 31

2 15 81 38 41 %25

3 14 39 s 39 21

4 13 32 32 3 17

5 13 27 31 35 16

é ) 4 26 o 33 15

1 ° 21 29 30 16

8 1 1€ 2 25 13

9 L2k 17 27 24 0
0 9.2 20 2% 20 11
11 8.0 % a5 o] 12
1?2 Te8 17 24 24 3%
13 3 19 24 23 98
14 13 120 23 .o} 72
15 17 93 22 1% 63
1% 13 81 21 8 33
17 8.9 138 . o] ;] 24
B Te6 88 19 % 21
19 Te6 T0 53 15 19
2 Te6 62 126 16 »20
21 5.8 56 48 34 L -]
22 58 52 8 26 £ )
23 %.2 48 155 17 15
24 5.0 46 82 14 15
25 4.8 »50 190 12 13
26 4.6 45 237 11 10
27 6.2 a4l =408 © 9.5
2 T8 s 42 75 9.5 7.6
k] 7.2 —— 57 46 6.8
Hean 9.7 83 55 31 23
Ca/sq 0408 0+65 0.44 0.25 0.18
In 0.09 0.68 0,5 Q.27 0.21
Aore-ft. 595 4, 590 3, 350 1,640 1, 380
1969 Years Mean 58 Ce/ag mi 0.46 Inches 6521

Note 3 * Di scharge measursment made on thic day.
8 ¥o gauge haeizht record; discharge interpolated.

Jun

6.4
S5e4
5.0

4.0

3.8
*3,6
2.6
2.4
2.2

2.2
240
1.6

240

3.2
244
1.4
240
11
12
B.3
»14
840
6.2

4.8
3.2
2.0
162
2,2

4.3
0.03
0.04

254



SOAN HIVER AT CHIRAE 3

Discharge in cusscs for year 1569

Date Jul Ang Sep Oot Hov Dec

| S 4 2% w22 6+0 =49 3}, 2

2 1.8 % 21 5.8 15 3.4

3 1.6 11 20 54 14 3.2

4 2.8 Teb 19 5.6 12 %)

5 2.8 "4 17 S.8 11 3.4

é 2.4 390 165 5«8 0 3.2

1 2.8 %9 #1110 5.8 92 3.0

8 3.8 00 64 540 B.6 3.2

9 147 320 49 4.4 8.0 3.2
10 49 102 1 1.8 7.2 3,2
11 26 417 41 3.6 Bed 3.0
12 13 9718 » 9 S8 3.2
13 43 152 k-3 23 6.8 3.2
14 209 68 484 »5g 9.8 2.8
15 44 =184 #1452 %08 8.9 3.2
15 21 82 £3 48 Ted 2.4
17 -4 1 620 3 36 Te0 2.4
® 7.2 *403 ‘ k3] 27 60 1.6
19 6.0 3o 24 23 52 1.4
20 4.8 122 " ® Sed t
21 42 728 15 1% 5.4 o4
22 33 415 w49 12 5.6 #y,2
23 15 81 9e2 0 48 102
24 T4 55 Teb 2.9 4.4 1.0
25 341 9% 6.6 Ted »4.4 1.0
26 85 75 Te2 642 4e2 0.8
217 671 42 746 5.2 440 0.8
2 1, 130 34 God 1,470 36 08
29 79 31 6.4 205 3.4 106
o 42 28 640 35 3,2 148
3 32 25 — 26 — 2.2
Hean 126 229 5% 68 649 Lo 3
In 1. %6 2,09 O.45 0.63 007 0.02
Acre=Lt.T, 7170 14, 100 3060 4200 450 "1

Aore=test. 41,700 Max Day 1,520 ¥in Day 0.8
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Suspenied sediment concentration = 169

969 I ncharge Temp. of Total FPM Percent

Date in cusece Water °F by weight Sand 8ilt Clay
9 Jan 11 50 35

24 Jan 5.0 54 273

5 Feb 27 47 w07

25 Fed 49 52 22

4 Mar 32 &5 11
27 Mar 108 66 T90 3 27 70
12 Apr 24 T2 15

26 Apr 11 7O K o

2 May 24 7 254 2 8 90
20 May 20 70 47

7 Jun 2.4 &0 25

23 Jun 12 ' T4 %5

17 Jul 15 74 630 2 19 69
24 Jul 7686 78 3, 560 9 46 45
28 Jul 67C 16 1 460 8 48 44
29 Jul 15 &0 1, 490 2 19 79
11 &g 834 g4 1,540 2 T4 24
15 g 179 78 603 4 22 17
19 Aug 242 82 2, B0 1 23 16
1 Sep 21 87 ko

4 Sep 19 75 29

T Sep 27 76 1, OE0 4 3 &2
1% Sep 124 74 1, 570 1 13 86
22 Sep 11 84 115 ’
%4 Cot 33 17 %3 _
27 Ceot 5.2 T2 73 i}
1 Bov 1% 72 1,050 1 8 91
25 How 4.4 56 22
27 Dec 1.2 51 %2

Hote 3 Sand is all &iges above 0.0625 mm.
S8ilt ie ml)l aizes detween 0.062%5 mz and 0.0C055 mm.
Clay is sll nizes swaller than 0.0055 mm,
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LING RIVER NEAR KARUTA - 1969 K3

Location Latitude 53036'| Longitude ?3022l, on Sihala-Agad
Pattan Road bridge,” mile west of Kahuta and 18 miles east
of Rawalpindi.

Drainage area 54 squure miles.

Records available July 1961 to date by Surface Water Hydrology
Troject, & D, WAFDA.

Aversge discharge 60 cusecs (43,100 acre-feet per year or 1h. 4
—inches runoif per year). Average taken for 8§ years from 1962

Lxtremes Naximum discharge observed during the year 12,400
TTTTousecs on 17 August (gauge height 10.80 feet) from rating curve
extended above 3,000 cusecs by velocity-area and conveyance
studies; minimum daily discharge zero cuseces on 11-12 June.

Suly 1961=1969: MNaximum discharge obsexrved 24,300
cusecs on 15 July 1964, (high water measurement of unknown
date at 1£.0 feet jauge , discharge approximately 30,000
cusecs); minimum discharge O cusecs on many days in June 19§6.

Geuge VWire-weight gwuge fastened to downstream handrail of

T bridge. Frior to 15 Hovember 1961, astaff gauge at ssme site
and datum. Gauge read to 0,01 foot from 0F:00 to 16:00 bours
daily during low flow and more often duriag flood season. Zaro
R.L. of wire~weight gauge 1§54,01.

leasurements One hundred and two diescharge mesasurcments made during the
T YEAT Dy current meter using C.2 and 0.8 or 0.5 depth mssthod by
wading or from the bridge. One hundred sets of sediment
samples were taken by the depth~integration method using DH-~4§
sampler while wading or D-49 sampler from the bridgs., Twelve
of these were analysed for particle size distribution and
therast for total conecentration. Twenty two surface samples
were collected and analysed for chemical Qomposition,

Determination of diascharge. This station has a rock chamnel
CONtrol pro ¥ allected at times by varying mud deposits,
Previoua rating dated 28.6.67 ®&s used to compute daily dis-
charges from daily mean gauge heights with application of
shilts where indicated necessary by discharge measurements.

KRemarks Record good.

]



144 L15G HIVER NBAR KAHUTA

Di scharge in ousecs TOF year 169

Date Jan Fab ¥ar Apr May Jun
1 %2, 4 %530 19 »40 29 Ze€
2 45 43 4 Je2 15 18
3 5.C 19 12 Te4 10 2,2
4 *5. 5 12 8.0 6.5 8.0 4.4
5 5.C 9.5 - Ba6 *5 .0 »T,.4 1,6
& 43 Bad 2.0 5.0 4.8 3.0
7 3.0 T4 6.5 4.3 4e3 #5,0
& *4.5 755 5.2 »4.0 *3,.8 Te7
9 495 - 405 5.3 3»6 2' Qcé

10 5.0 4.5 5.0 3.8 2.0 0.5

11 5,0 3.4 ®4.5 *3.6 2.8 0

12 3,0 *3,0 3.6 3.5 »i5q 0

13 13 6,0 3.0 3.6 8 .1

14 +3,0 »59 3.8 »3. 4 102 0.2

15 12 k2 *2,2 32 48 0.2

16 GeB 32 16 2.2 »20 .4

17 53 *104 14 1.8 13 3.8

®e #1.€ 43 2.2 1.6 9.9 1.0

49 2.8 24 %32 1.5 8.6 C.T

20 105 18 18 ?-4 ‘608 “-2

21 1.5 13 14 o T od 0.9

22 2.0 14 5.6 21 S5e3 0.9

23 1+ 4 11 42 1©° 4,0 4.0

24 2.0 *41 23 6,0 (X9 13

25 54,6 10 a8 #4.8 3.6 12

26 1.3 48 »137 3.0 3.4 SeQ

27 3.0 21 21 3.8 »3,4 4.0

28 3.0 23 16 1.9 3.6 3,2

30 11 — 12 38 3.2 3.C

321 6.8 a——— 11 e *2.8 —

Y.qan 4+4 . ¥ 18 » 16 28

CI/M 008 0.T0 032 0,32 .29 0.50

in Q.09 0.73 Ca37 0,36 0o 32 055

Acre-Tt, 2712 2y {70 1,090 1, 080 987 1,650

1969 Yeart ¥ean 8 Ce/sg mi 067 Inchas 9.12

Hote ¢ # Diagcharge measurement wade om this daF.
a Fo gsuge naigrt reocrdd discharge interypolatsad.



Date

8W@ﬂmm&wma

21
22
23
24
25

26
27
28
29
ko)
39

Nean

Ca/mi

In

Jul

1.7
8.6

5«0
3.6

1.5

8.8
1%
159
71

2

13
Te?

1, 000

32

8.6

6.0
4.5

6.8
61

108
35
15
»430
46

49
8g2
*200
41
24
21

09
195
224

LING RIVER NEAR KAHUTA

Macharge in

Aug

%
®
17
54
22

227
251
87
112
84

452
»430
*#36
«30
€9

T0
»,8%K
g 12
=30%
"64

83
«249
%47
*40
44
.52
22
»16
=15
=13
13

171
3.05
3.52

Aorawtt.5,690 10, 500

Acre~fantt

27, 200

Sep

21
21
2%

26
21

24
=75
43
~5%
23

22
21
20

*32

=104
42
25

*20
15
9.9

9.2
0.9
*Te4

Tet
6.8

6.8
*5e5
6.5
6.3
*6.0

24
0e43
Q47

» 490

Hax Day

cuseocs for year 1569

Oct
%540

5¢%
S5e3
5.0
S5e3
11
2.0
648
6.3
4.5

3.8

Ted

6.0
36
#56
20
12
8.3
648
6.0

Se3
3.8
48
3.6
#3,4

3.2

3.4
201
60
3e
11

®
Q.32
0+ 38
1, 120

Nov

643
4.5
*4.8
3.6
4.0

Jed
3.2
3,0
3.0
2.6

2.6
2.6
2.4
2.2
2,6

2.2
2.4
2.4
3.0
3.0

2.6
2.4
2.4
3.4
3,2

2.8
1.8
1.9
1.4
2.0

————

2,9
0005
0.06

174

1;810 Rin Day ©

145

Dec

17
1.4
1.3

1.0
1e7

1e3
2.0
1.9

32-5
3.0
18
2.6
2.6

1.2
0.5
0.9

1.3

1.9

Lo P §
Ce9
0.9
Q.5
1.8

0.8
*2,0
t- 4
1e7
1.2
046

1.5
0.03
0.03

20



146 LING RIVER YEAR KAHUTA

Suspended sediment oconcentration - 1969

1969 Td scharge Teump. of Total PPM Psroent

inte ir ousecs Water °F by weight Seand Siir¢ Clay
1 Jan 3.4 54 15

2 Jan 3.4 54 19

4 Jan . 2.8 54 g

8 Jan 2.8 54 8

1% Jan 6.0 51 5

14 Jan 4.5 52 11

18 Jan 3. 52 35

22 Jan 2.0 56 6
25 Jan 2.0 54 18
28 Jan 5.0 56 10

1 Fed - 187 52 288

3 PFed 17 54 112

B Fed 5.8 56 A2

12 Fabd 3.4 56 22

14 Tab &1 160

17 Febd 17 58 106
22 Ped 9.9 54 a7
24 Fed 11 51 31
25 Pad 19 54 10

3 Mar 12 64 12

g Kar 5.0 63 18

11 Kar 4.3 64 17

15 Mar _ 2.2 65 10

19 Mar 46 60 115
22 Mar 8.9 5T 24
23 ¥ar 66 59 48 ’
26 Marx 205 65 748 1 58 50
27 Mar 20 60 126

5 Apr 5.0 67 8

11 Apr 3.6 T1 - 32

14 Apr 3.4 72 12
29 Apr 4.8 65 18
271 Apr 3.0 66 11 )
29 Apx 725 55 1, 250 2 57 41
30 Apr 32 60 122

5 May Te1 67 3o

y
12 May 96 68 1214
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LING RIVER NEAR KAHUTA

Suspended sediment concentration -~ 1969

Di scharge Temp. of Total PPM
in cusecs Water °F by weight

179

17
T.7
6.5
4.0
3.4
1.8
3.4
1.4
Te1

Q.6
0.1
0.2
3.8
2.2

5.0
20
220
1%
189

725
320
155
46
32

27
3, 180
1, 170
287
311

58
499
51
e
01

1%
15

4
21

21

66
69
67
86
80

70
75
80
83
68

74
Le
88
64
86

78
76
T2
80
85

8o
84
80
84
88

89
15
76
85
80

79
T8
T2
84
8

85
83
78
85
84

603
93
28
48
31

52
21
56

54
22

11

Sand

2

n N N

Percent
Silt

24

33
72

Clay
74

60



148 LIFRG BRIVER XEAR KAHUTA

Suspended sediment concentration - 1969

1969 Di scharge Temp. of Total PPM Percent
Date in cusecs Water °F by weight Sand Silt Qlay
4 Sep 29 82 33

6 Sep 37 80 66

7 Sep 145 g4 267

9 Sep 165 T8 1, 400 2 50 48
11 Sep 20 B2 62

14 Sep 21 82 45

15 Sep 203 69 290

1% Sep 37 78 127

20 Sep 1° 79 127

23 Sep T-4 68 s3

25 Sep 6.8 80 29

27 Sep 6.5 74 19

30 sep 5.8 15 62

1 Cet 6.0 80 80

15 Oct 68 60 196
2% Dot 2.8 15 70

3 Rov 4-5 72 55
25 Nov 3.2 60 24

2 Dec 1.2 58 70
22 Dec 1.8 53 79

Fote 3 Sand is all sises above 0.0625 mm.
Silt is al) sises between 00,0625 nz and 0.0055 ma.
Clay is all siphs smaller than 0.0055 mm,
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SOAN RIVER NEAR RAWALPINDI - 1969 51

Location Latitude 33°331, Longitude 73°061, one guarter mile
downstream from mouth of Leh River and Grand Trumnk Road
bridge and 4 miles southeast of Rawalpindi.

Drainage area 650 square miles.,

Records available Discharge record Jamuary 1960 to date by

T SurTace water Hydrology Project, WASID, WAFDA. Gauge heights only
May 1953 to 195f and discharge record 1958 to June 1942 by
Discharge Division of Hydrology Directorate of Irrigation
Department.

Average dischuarge §£53 cusecn (473,000 acre =feetyper year or
3.7 Inches runoff per year). Average taken for 10 years
from 1960 to 1969%9.

Extremes Maximum discharge observed Aduring the year 45,560
cusecs on 19 August (gaupge height 14,95 feet); minimum daily
discharge 64 cusecs on 7 July.

1953=69: Maximum discharge observed 93,700 cusecs on 25
July 1964; minimum daily discharge 15 cusecs on 11-15 May
19535,

Gauge Enamelled gauge plates graduated to C,02 fooit upto 3.33

= feet end 0.1 foot beyond, read from OF:00 to 16:0C hours
daily during low flow and often during flood. Zero of gauge
dutum is at R.L. 1,375.19 {checked in 1969).

Measuremente Thirty five discharge measurements were made

. perlodically by current meter using 0.2 And 0.8 or 0.5 depth
method, by wading st low flows and from Grand Trunk Road
bridge at medium and high flows. Thirty six sets of sediment
samples taken by depth integratien meithod using DI~4§ sampler
by wadin;: and D=49 sampler from oridge. Bleven of these
were analysed for particle size distribution and the rest
for total concentration. Twalve surface samples were collscted
and analysed for chemical composition.

Determination of discharge The control at this station is un-

—e—"TS8T5bIe &t Nigh Tlows. Rating curve dated 12.1.1966 was con=
tinued. Discharges were computed by applying shifts to gauge
heights, as indicated by periodic discharge measurements.

Remarks Record fair.



152 SOAN RIVER EEAR RAVALPINIL

Discharge in cusecs for year 1969

Date Jan Fob ¥ar ApT Bay Jas
1 145 =3,05%0 150 135 299 61
2 130 855 143 125 138 €1
3 13% 268 #1430 121 143 60
4 128 178 128 109 95 60
5 125 160 119 105 86 %50
6 125 133 117 102 e6 60
7 128 123 113 98 B4 61
& 12% 144 07 96 87 &1
9 "g2q 104 105 95 83 60

10 117 14 102 93 92 61

11 149 15 ] 95 B8 )]

12 119 105 95 96 1939 66

13 119 178 96 98 292 64~

14 130 776 95 201 487 64

15 135 »5 96 04 580 64

% 130 237 96 w2 264 64

17 138 492 96 99 165 64

18 130 374 95 90 148 62

19 125 237 19 90 19 63

20 19 216 403 101 04 63

24 119 170 272 109 96 - B

22 121 165 268 209 89 b

23 »q21 153 268 170 83 BE

24 121 148 a 24% 10% 81 96

25 121 *153 223 98 77 89

26 121 155 1, 430 o 74 - 84

27 121 2 153 T05 92 74 83

28 115 a 152 »272 98 68 78

29 111 _— a 253 906 65 73

30 111 — 233 476 &% 72

34 115 —— 160 ——— 64 —

Mean 124 338 224 147 141 67

Cs/mi. Cu 19 0.52 Oo 34 0.23 0022 0.10

In 0.22 0.54 0039 0125 0.25 0- "2

Acrs-feat 7,620 18.800 !3,‘600 8, ?#) 8,680 ‘90”

1969 Tearx: Mean 330 Cs/eq mi 0.951 Inches 6.88

fote 1@ » Discharge messuresent made on tanis dey.
& No gauge height record; discharge interpolated.



SOAN HIVER NEBAR RAVALPINDL 135

Diwckarge 12 cusecs for ysar 1969

‘Pate Jul Aug Sap Oot Nov Deo
1 83 107 145 87 135 15
2 15 96 135 87 123 14
3 69 89 133 92 111 74
4 69 109 379 86 : 01 72
5 65 115 165 93 96 72
[ 66 *109 522 89 96 14
7 63 *1, 550 *566 80 95 T4
8 64 489 256 77 =90 73
S 63 1 190 264 81 g6 T7

10 657 371 317 83 84 74

11 216 2,770 155 g1 80 a74

12 145 11, 200 123 5 90 - T4

13 109 *4, 300 115 128 90 73

14 4y 380 . 356 310 *209 90 17

% 795 30 3,060 321 86 8

16 190 650 484 264 93 7%

17 *125 % 170 226 ®1 87 T4

18 98 1, 360 170 133 87 T4

9 g6 *12,000° 143 113 84 74

20 145 »1,260 130 105 8o 73

21 2,290 324 117 96 86 T4

22 1,010 3,10 113 95 g3 73

23 #233 369 107 90 87 73

24 2,990 173 w7 84. 80 74

25 651 *470 =405 81 B0 75

26 se3 1, 360 02 75 80 73

27 - 92% 324 101 73 75 72

28 1,940 226 98 a 4, 500 T2 T3

2% 56 1 %4 99 a 2, 200 71 72

3 499 w71 1, 120 17 74

31 140 155 — 216 -— 73

Mean 517 1,55 295 368 89 74

Cs/mi 0.80 2,38 0+45 057 O« 14 Oe 11

In 0092 2.?5 0051 0065 Oe 15 O. 13

Acre=Lestd i, HOC 95, 400 174 500 22, 600 5 310 4y 540
Aore.fonts 239,000 Xax Day 12,000 Kin Day 58



54 SOAN RIVER NEAR RANALPINDI

Suspended Sediment concentration - 1969

1969 Di scharge Tewp. of Total PPN Peroent

Date in cuseos Water °F by weight Sand Silt Clay
9 Jan 17 54 45

23 Jan 1214 60 15

1 Fed 9,030 58 5, 380 5 59 36
25 Fed 155 60 114

3 Mar 130 88 34
28 Mar 264 -T2 294

15 Apr 04 17 K o)
26 ApT 90 68 10

7 Kay 83 Bé 55
20 ¥ay 01 82 48

5 Jun 60 84 36
23 Jun 96 86 16

4 Jul T2 89 44

4 Jul 69 90 51

17 Jul ©7 84 163
21 Jul 5y 290 72 9, 680 17 54 29
23 Jul 199 85 209

6 Mg 01 82 84

T hog 3,6% 68 37N 1 &% 34
T iug 2, 540 80 7, 650 1 65 34
13 hug 570 78 759 2 48 50
15 Aug 272 80 188
19 Mg 9,940 84 6,650 1 51 48
19 iug 9, 10 84 6, 380 1 81 18
20 Aug 555 84 1 520 4 54 45
2% Aug 441 8z 9,8% 60 40
2 Sep 135 90 79

7 Sep 455 83 1, 290 1 10 89
15 Sep 4,030 76 11,900 3 80 17
23 Sep 07 84 56
28 Sep 95 86 40

14 Oot 99 78 %86
27 Oct 73 70 53

& ¥ov 89 68 53
2% Bov 83 58 23

48 Dec 74 55 146

Sand 1s all siszes above 0,0625 mm.
Si1t ie all sises between 0.0625 mm and 0.0055 mm.
Ciay is all sizes ssmaller than 0.0055 mm.

¥
:
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S8IL RIVER NEAR CHAHAN - 19459 L )7 4

Location Latitude 330271, Longitude ?2°52', on left bank about
T 2 miles upstream from chahan village, about 17 wiles south-
west pf Rawalpindi on Pindi-~ Chakri Road.

Drainage area 93 square miles.

Records svailable Discharge and gauge height record May 1962
°© e by surface Water Hydrology Projesct, WASID, WAPDA,

Average discharge L9 cusmecs (35,600 acre-feet per year or 7.16
inches runolf per year). Average taken for 7 years from 1983
to 19690

Extremes HMHaximum discharge observed during the year 14,100
Tusecs on 12 August (gauge height 15.57 feet); minimum daily
discharge O.7 cuseca on 21 June,

Hay 1982-199: HMaximum discharge observed 20,000
tusecs on 24 August 1965; minismum daily 4ischarge 0.6 cusecs
On 9, 24 and 26 June 1967,

Gauge height Continuous automatic water atage recorder in
masonry stilling well installed on 26 January 1964. Prior to

this staff gange (enamelled plates) graduated to .01 foot. Zerco

R.L. of inside staff gouge 12£8.13 (checked in 1959).

Measurements ©One hundred and seven discharge measurements were

T made during the year by current meter using 0.6 or C.2 and
0. depth method. Low water measuremeats were made by wading
and high water measurements fron cableway. One hundred and
seven sets of sediment samples were taken by depth integ-
ration method using Dl-4§ sampler while wading and by D=-49
sampler while making observations from tableway during high

flows. Twenty three of these were snalysed for particle size dis-

tribution and the rest for total concentration. Fourteen sur-
face samples were collected and sanalysed for chemical compo-

sition. :
Determination of discharge The channel is composed of amall
Shingle and sand which shifts nearly continuously; mean daily

gauge heights with shift adjustments based on pericdic
. discharge weasurements were applied to rating table dated
- 172121969 to compute mean daily discharges,

Remarks Record good.
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158 SIL RIVER NEAR CHAHAK

Discharge in ocusescs for ysar 1549

Date Jan Feb Kax ApT Nay Jun
1 75 17 Bed 641 *T,4 $ed
2 8.2 16 »,9 Ged Tet 4,0
3 1,5 10 Be2 6,1 5.8 3.7
4 Te5 8.6 8.2 " 55 B.2 *3, 4
5 7.5 75 *T.8 6.8 5,4 2.3
6 7.1 6.1 6.8 6.4 4.6 2.5
7 TS Te5 g.2 *4.6 5.8 »2,7
8 *Te 1 6.4 *T.5 4.9 4,3 2.7 _
9 6.8 6.4 7.5 4,9 4,0 3.2

10 608 6. 1 6-8 ‘.6 4.3 ‘1.;9

11 6.8 6.8 5.4 5.5 5.8 1.4

12 6.8 6.1 Te5 4.9 *7.8 1.6

13 6.8 29 6.4 5«5 25 2.3

14 6.4 34 5.4 5.5 805 1,6

15 T8 15 Te1 5.5 55 2.7

1% Tet 14 6.1 5e8 18 2.7

17 Tet 16 6.8 6.4 »q2 *1,9

% Te1 44 =7.5 »5.8 T.1 J.0

19 6.8 11 8.2 5.8 5«5 2.5

o} Te$ ‘ 5,6 1.5 5.5 5.5 1.9

24 8.4 9.6 8.6 6,1 5.5 “Q,7

22 6.4 8.2 9.3 5,2 3.4 1. 1

23 5.8 9.3 14 5.2 4.0 3.2

24 6+4 8.6 12 5.2 443 3,0

25 6.4 8,6 124 4,9 4.0 3.7

26 6.4 .9 #2147 5«2 4.0 2.5

27 8.8 T8 %25 4.6 *3,4 2.5

2 6.8 8.2 14 "4,3 3.4 2,3

29 Sod — 12 4.9 4.0 : 245

30 6.4 ——— 9.6 5«5 2.7 1,2

Mean 6.9 11 9 55 34 2.6

Ca/mi 0.07 O.12 0,20 0.06 0.37 0.03%

In 0.99 Os ‘3 °o$ 0007 0042 , 0005

Aore-.ft. 423 621 1, 190 325 2,070 1,520

1969 Years Nean 57 Ca/ag mi 006 Inches 8.06

Note # Dl acharge measurement made on this day.
a o gauge height record; disocharge intsrpolazed. -



Date Jul
1 2.7
2 "2, 5
3 4.9
4 449
5 a3 4
6 2.7
7 2.3
8 6.3
3 74
© 44
11 n
12 20
13 8.9
14 4.9
15 “4,6
16 4.6
17 #4.0
8 3.4
19 2.5
2 2.3
21 =1, 800
22 w58
23 15
24 #4,720
] #32
25 9.3
27 TeS
3 6e1
29 4.3
3o 8.5
31 4.9
Mean 126
Ce/mi  1.35
In 1.5
Acre-It7, 750
Aore.feats

41, 500

SI1L RIVER NEAR CHAHANW

Discharge in cusecs for year 1963

dug

*41.0
4.0
3.7
4.C

3.4

3.2
»2,440
59

24
14

31

*4, 380
95

23

1%

42

11

%0 ¢
=4, 250
*q, 200
»35

19

»q4

12

628

535

32

L)
9.6

9.3
T.1

30
3.97
4.54

22,800

Sep

55
449
S5¢ 5
4.9
4.9

4.9
42
16
1"

®.6

€.1
6.1
*5.5
4.9
*192

*49

17

11
648
5.1

Se2
5.2
*4.9
4.6
4.9

5.8
*5.5
5.8
604
#5.2

3
D39
0«43

2 190
Max Day 45380

oot RNov
5.5 #5465
’.‘?o 1 &6-5
5.5 abed
4.6 26,3
5-2 ab.2
5.2 abet
‘5.5 35.0
4.3 a 509
5.8 5.8
4.9 5.8
4.3 6.4
245 Te5
a M0 6.8
a 110 Te ¥
a 56 5,4
a 3‘ 7' |
20 6.‘
a 12 '5-5
ag.? 55
5‘7.0 5.5
‘605 .5.5
abe1 6'3
5.8 6.4
6.8 53
6.6 5.8
55 5.8
1Y) 5¢5
84 Ge1
87 6.4
a21 701
= 11 ——
k% | 6.0
0,33 006
c.» .07
1, 940 . 35
¥in Day 0.7

159

'604'
6.8
648

*7.1
Te1

6.1
Te5
Te
6.8
5,1

6.8
5%
Te1
Te1
*$.8

Beb
Ted

*#5.8
Te5

6.4

6.1
6.8
6.8

61
Ted
6.1

6.4

6.4
T8

6.7
0.07
0.08

414
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Suspendsd sediment concentration - 1969

Discharge Temp. of Total PPN Perxroent
in cussos Water °P by weight Sand Silt Clay
T.1 50 14
6.8 % 13
4.6 59 65
13 5T 47
9.3 56 3
9.3 - 60 0
8.9 67 51
10 68 67
8.9 70 52
7.5 67 47
4.6 69 40
6.1 66 k7
6.4 ] 40
8.9 62 14
1 TO 28
%3 62 1,690 36 63
25 64 218
9.3 66 48
4.9 Ty ‘ é1
3.4 75 46
3.7 T0 109
4.9 78 49
4.9 18 21
4.9 78 44
4.3 15 31
420 78 T 40
4.9 15 0
6.1 79 57
3.4 ™ 46
6.1 [} 62
26 68 a2 _
1,640 65 4, T20 3 62 3
45 72 1,030 1 9 90
13 i ] 299
5.2 82 88
2.7 83 80
2.7 85 70
2.1 88 88
4.0 g2 40
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SIL RIVER NEAR CHAHAR

Suspended sediment oconocentration -~ 1969

i scharge

2.1
1.9
1.2
1.0
2.5

14
te5
2.5
2.1
97

21
3.4
3.4
10, 600
3,000

58
12
% 870
32
1©

4.9

4.0

3.2
Ts 700

86
86
90
&3
84

87
85
85
92
82

€5
85
&5
78
9

™
82
T8
a2
83

91
93
9
76
73

82
86
76
80
93

81
15
77

© T4

83

86
76
87
87
81

Temp. of Total PPN
in cusecs V¥ater °F by weight

53
68
17
91
T8
62
42
53
62
207

116

53

T0

40, 500
19, 100

1,930
168
3, 200
1 560
453

54

74

»
7,670
13, 00

2, 340

288

13, 400
1,940

©1

7,630
10, ToC
12, 200

2,530

5%
137
3,52
249
138
63

Percvent
Sand Silt

14 62
1 41
2 18
15 50
e 24
14 31
5 27
56

1 24
1 54
3 42
4 66
3 60
1 57
1 48
9 63
] 3

161

Clay

24

35
55

68

75

45
55

37
42
51

62



162 SIL RIVER NEAR CHAHAN

Suspended sediment concentration — 1269

1969 Diacharge Temp. of Total PPM Pexroent
Date in cusecs Water °F by weight Sand 41t Clay
.8 Sep 17 83 126
13 Sep 5.5 g4 g5
15 Sep 2, TO0 T4 12, 400 2 55 43
16 3ep 42 80 919 L} 18 79
17 Sep 17 e 73 4 23 73
20 Sep 6.1 79 88
23 Sep 4.3 81 58
30 Sep a7 80 41
2 Oct 5.8 76 50
20 0ot 12 T0 T2
i Nov 1°© 68 214
15 Nowv 8.9 68 S
18 Hov 4-9 68 58
21 Nov 6.8 61 12
26 Nov 5.5 b 40
1 Dec £.4 54 ST
4 Dec 7.5 59 55
1C Dec 4;6 60 60
19 Dec 5% 50 67
23 Dec 6.4 57 23
26 Dec 5.8 48 37

Bote 1 Sand is all uiszes above 0.0625 mm, _ :
851t 18 all sigee between 0.0625 mm and 0.005% mm, .
Clay is all «lzes smaller than 0.005% ==,



163

Lo
o
yo
o

| 21

LA
§
£

(3

wo e
o 6'L
&€ o8
" B I 1
[£3) "l
LI A
1§°0 (]
(10 e
4 %
‘e 28
A
ri‘o e
90 e
t/en
foem wt

o4y

et

"

"

] ]
rimag

Hae ¢ o« Cow sopy tony 4 (o

"y
9Lz
or¢
z6%
e
%Y

g
L

&Ly
SE°E
LN
%6
1L

Lé*Y

FOITIIN BEd BAVE

iy
vz
LY
§6%
o
€0y

{3
ey

iy
Qg
b6
L
ey

20

£Lro
o0
0h*0
00
0
»'

e
190

€0
®'0
%o
390
€50
1240

()

WRLTT WSd SRATIVAYIPA I TUN

66 - vordmeg xeyey Jo sELTVOY TOTRRND

EVETHD XVEN ¥EA LN IR

('
- Al
fgro
®*0
or*o

€0

[ ALE

860
W'o
Ko
#5°0
90"
0
160

L1

gog
A
$9°2
i
sorg
%

"z
L4 M

L2 ]
e
(13a1
{1041
9
i

€ oog

2o

§ro
e

%o

[}
@0
@0
[
o

™)

b |

®e
a0
[ e}
%0
2k
1]

g9l
4]

02

£
11

e

gr
980
£0%
2o
Lo%
Lot

-
€'

e
g0
iz
9o

[ 1)

2
b
b
e
b2
180

#°0
Lo

#»H
£
904
90
(1)

{3

o g INTE AR ROT FT AL IV ET 4T 2T

2
[

w M W ww



Blank page retained for pagination




SCAN RIVER AT DHOK FATHAN - 1949 165

Location Lastitude 33 08:, Longitude 72 20+, wire-weight gauge
YTiXed on the bridge near Dhok Pathan vi‘lage on Fateh-Jhang
Talagang Road,

Drainage area 2,500 square miles.

Records available December 1963 to date by Surface Water Hydro-
T—Togy FroJect, WASID, WAPDA.

Average discharge 1,480 cusecs (1,070,000 acre-feet per year or
T.04 inckes runoff per year}. Average taken for § years from
1964 to 196%.

Extremes Maximum discharge observed during the year 57,500

cucecs on 15 August (gauge height 12.80 feet); minimum daily
diacharge 19 cusecs on 23-24 June.

196 =59t Maximum discharge observed 209,000 cusees on 30
July 1967; minimum deily discharge 4.5 cusecs on 12 June 1964,

Gauge Wire weight gsuse fastened to upstream hand rail of the
"Bridge. Gauge read to .01 foot from 08:00 to 1£:00 hours daily
duringlow flow and more often during flood.

Measuremenits ©One hundred and eight discharge measurements made
JUring the year by current meter using O.,2 and 0.8 or 0.6 depth
method by wading or from bridge. One hundred and eight sets of
sediment samples were taken by the depth—integration method
using DH~-4E sompler while wading or D=49 sampler from bridge.
B8ixty thres of these were analysed for particle sire distri-

- bution and the rest for total concentration. Thirteen surface
samples wers collected and analysed for chemical composition.

Determination of dischirge This atation has a sandy bed which
ShiTES continuoudlys Rating dated 25.3.70 was used to compute
daily discharges from mean daily pgauge heights with shift
adijustments as indicated necoessary by discharse measurements.

Remarks Record fair.




166 S0AN RIVER AT DHOK PATHAN

Placharge 1n suseos Tfor year 1959

Date Jan Feb Mar Apr Hay Jan
1 214 #2223 9 #3328 1, 320 94
2 199 199 299 267 1,080 70
3 »487 *4, 140 243 211 662 58
4 %1 710 229 BT 389 56
5 1|7 537 229 % 267 46
& 193 »378 241 »465 "2119 44
7 »187 336 205 %5 175 42
8 *193 & 305 w7 156 146 41
9 170 a 280 % 144 120 "42

© 170 a 25 87 161 123 X

1% a 200 a 228 65 956 3 a 35

12 229 »243 137 165 S0 35

13 229 *1, W00 132 1514 15 270 35

14 *199 966 #4120 141 *5» €90 35

15 223 678 123 132 3, 290 3s

16 211 *1, 140 1223 *141 944 35

17 229 15 140 127 137 881 "3

18 217 1,010 141 141 537 26

19 223 244 =223 46 #3858 24

20 223 §78 275 %1 299 25

21 247 566 75 n 259 26

22 *205 498 16T 175 ®7 22

23 93 420 662 %9 " 345 19

24 193 420 By %1 112 19

25 ®7 B9 - W9 » 251 112 25

26 ®7T a 430 =1, 790 3 ©»9 26

27 w48 ¢ & 470 *4, 08B0 %1 97 24

28 %5 511 1, 420 146 87 29

29 146 — 1,0% 156 82 -

30 127 —— 662 »729 7 24

31 123 — 433 J—— 0 —

Xean 193 571 S08 192 629 36

c‘/‘)i 008 Ce 23 D« 20 ©.08 0.25 0«01

In 0;0’9 Oe 24' 0-23 0.69 0.29 0.02

Aore~tt. 11,900 32, 100 31, 200 115 400 38, 700 2, 160

1969 Yeart VMean 758 Ca/eq mi 0©.30 Inohes 4,13

Hote 1 * Discharge mesasurement made on this day.
2 No gasuge height records 41 scharge interpolsted.



SOAN RIVER AT DHOK PATHAN 167

Discharge in easecs for year 4949

Date Jul Aug sep Oct Sov Dec
1 =184 446 3% 223 2,090 105
2 42 07 307 12 1,870 09
3 35 243 267 582 1, 700 109
4 3% 1|1 243 283 *1,670 L) &
5 3% »955 243 235 1, 320 105
6 3 141 «235 BT 1,010 105
7 "33 #3137 283 165 748 109
8 33 "8, 700 259 141 524 05
9 35 1,840 *729 120 »339 109

0 356 678 524 116 291 105

11 *1,040 167 =368 9 211 a 105

12 537 *11,800 524 94 »475 a 103

13 410  *13,800 347 259 170 101

14 326 %, 530 o7 *7 146 90

15 524  #26,900 *420 ®368 127 94

1% 378 2,890 2, 700 388 137 S0

17 =498 1, 470 2,070 *9, 790 120 90

18 326 3,970 1, 080 1, 400 116 94

19 243 "7, 740 132 662 t23 )

20 229 8,960 »3I58 433 120 87

21 *1, 490 ®472 357 291 112 84

22 *3, 030 37e 07 211 105 50

23 2,180 *4,730 275 454 105 90

24 *3.930 1, 080 235 145 101 20

25 6,880 805 217 €7 01 94

26 2,040 »4,030 229 132 11 90

27 &30 2,290 229 141 101 97

28 #2,070 805 243 =420 W01 94

29 2, 340 * 498 »235 2, 68O 101 110

X *1, 700 459 223 25 990 105 109

31 558 *389 — 2, 120 — 105

Meaxn 1, 450 3,830 476 56% 470 99

Ce/mi 058 1.53 0.19 Oe23 0+ 19 0.04

In 0.€7 1«77 0.2% Ge 26 0.21 D.05

Acre«f+.88,90¢ - 235,000 28, 300 34, 700 27, 900 5,070

Acre-feets 548,000 Max Day 26,900 Min Day 19



168

SOAN RIVHE AT DEOX PATHAN

Suspended sediment comsesntiation - 1969

Di goharge

187
93
1735
93
25

187
223
1,010
347
307

1 590
1, 420
472
%1
123

229
186
1,870
3,760
315

170
156
137
199
251

3
Russy ppad¥ 82238

Temp. of Total PPU
in cuseca VWater °F7 D>y waight

€
52
54

g BIIIV F5A8E $IJIW BY

- VFN

-~ 0O
o

38

NO D Oy 3 )
WO B g OO

aeeldv

12, 400

157
185

138
82

19, 300
2, 380
162
150

1, 240
670
202
144

96
81

121
16, 400

Pexceut
Sand 8ilt
2 33
3 12
6 64
1 43
2 50
3 90
2 58
3 27
4 50
2 60
1 20
3 48
1 35

Qay

65
85

38,8 Y

L §3

79

64
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SOAN RIVER AT DECK PATHAN

Suspended sediment concentration - 19639

Di scharge
in cuseos

49
27
« 4%
3, 600
1, 340

966
524
5,050
16, 300
28, 100

3, 48Q
5, 140
2, 300
2, 780

¥»9

267
161
127
19, 300
7,9 10

1521
11,8%
29, 500
29, 500

8, 960

9, 90
32, 900
2, 600
38,900
2, 3%

1, 540
11, 100
16, 300
34,900

445

2, 870
3,520
6,990
566

%0
100
85
g0
&3
&0
9
82
81
84

Temp. of Total PFM
Vater °F by weight

235
184

2, 590
32, 000
45, 300

23, 100

3, 190
32,900
43,800
31, 00

31, 300
14, 200
6,050
4,900
2,720

11, 800
22
233

17, 600

4, 320
1, 3%
2%, 10
17, 200
13, 700
24, 100
27, 600
9, 160
4, 540

4,61
22, 300
20, 500
17, 600

5, 200

. 19, 400

16, 000
15, 200

’
18, 000

Sand

-
QOwm

L)

0 N WO

N b
W IR AN

F 3

[

LN W s VaOhiw VO WNE WL N

Fercent
Silt

55
47
73

40
60
51
49
48
62
57
50
57
52

&8

78
89

70
56
77
79
78

81
71
34
76
62

51
89
83
87
47

e7

81

79
47
g6

169

Clay
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oub UalIG 38588 238

&3

L83



70 SOAN RIVER AT DHOK PATEAN

Suspended sediment soncentration -~ 1959

159 Digpcharge Tewmp, o! To tal PPM Perceont
Date in cuseos VWater °F by weight Sand Silt Ciay
It Aug 41 a6 290

2 Sep 31% 85 296

6 Sep 243 go 160

7 Sep 420 74 1» 540 4 44 52
9 Sep 767 88 1, 600 4 53 43
11 Sep 33 g3 295

12 Sep 678 &89 11, 000 2 68 o]
14 Sep 537 86 10, 600 2 87 31
% Sep 5, 600 83 12, 500 3 50 47
20 Sep »9 79 1,640 2 » 59
23 Sep 291 83 796 S 33 62
26 Sep 259 &0 1,070 3 25 T2
29 Sep 243 T 232

2 0ot 1y 540 8o 7, 900 5 71 24
13 oct 267 78 7, 700 6 T0 24
15 Oot 3568 76 2, 860 6 31 63
17 Oct 1,81 81 2,960 2 T4 .27
23 Qot 11 81 292

28 Cot 127 74 o6

29 Dot 4, 780 82 12, 400 5 62 33
4 Bov 1, TX T2 1,070 3 9 i:]
9 Kov 358 16 295 ,
12 Rov 175 T4 2%

24 Yov 7 64 %3

2 Desc 09 51 257

4 Deoc ©09 58 ”4
22 Deo %0 %€ 143
31 Deo 1 o 112

Hote * BSand is all o ses adove 0.0625 mm.
: 8ilt ie all sises between 0.0625 mm and 00,0055 wa,
Clay is all sises ssaller than 0.005%5 ma.
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KURRAM RIVER AT THAL - 1969 173

Lacation Latitude 33021-, Longitude 70°31c, wire-—weight gauge
7ixed on the bridge just near Thal village on Thal-Miran Shah
Road, nearly £1 miles from Kohat.

Drnin‘!, area 2,140 square miles.

Records available Jduly 1947 to duate by Surface wWater Hydrolouy
roject, . Dy WAPDA} previcus records with Director Hydrology
Irrigation and Power Department.

Extremes MHaximum discharge observed during the year 344300
cudecs on 19 August (gaugze heizht 15,00 feet); minimum daily
discharge 250 cusecs on 10 August.

1966~69¢ Maximum discharge observed 34,300 cusecs on
19 August £9; minimum daily discharge 250 cusecs on 10 August

1969,

Gauge Wiree~weight gange fastened to upstream handrail of
bridge; read from OF:00 to 16:00 hours daily during low flow
and more often during floods, Gauge set to arbitrary datum.

Measurements Twenty six discharge measurements were made by

TTTTTTEUTTEnt meter using «5 or o2 and .8 depth method by wading
in low flows and from the bridge in high flows, Twenty five
sets of sediment samples “were taken by depth integration
method using DH-4§ sampler while wading and D=49 sanpler from
the bridge. Four of these were analysed for particle size
distribution and the rest for total concentration. Fifteen
surface samples were collected and analysed for chemical
composition.

Determination of discharge The river flows in two or three chan-
Tiels Under The bridpe during high flows. The gauge is [ixed
in the main channel, The river bed consists of stones and
shingles, liable to excessive scouring or deposition. Rating
table dated 5.,3.1969 was used with chift adjustments based
on discharge measurenents.

Remarks Record fair,



V74 KURRAM RIVER AT THAL

Discharge in cusecs for year 969

Date Jan Fed Mar Apr May Jun
1 582 694 629 916 840 549
2 664 658 624 860 T64 708
3 670 €35 624 860 T40 553
4 670 640 524 83 732 688
5 670 629 618 820 T16 514
.3 &70 629 613 790 T08 4935
1 670 624 £13 756 740 471
8 870 624 602 748 132 453
9 676 624 613 740 1, 290 =456

0] 682 824 613 - 40 1, 200 435

11 682 613 613 940 1, 280 428

12 576 *502 624 15 450 1, 430 408

13 682 676 624 15 250 1, 40 3es

14 688 640 524 1, 150 "1, 310 538

15 688 664 613 1, 760 1, 260 507

1% 082 664 607 1, 520 1, 480 504

11 682 748 602 1, 260 1,430 51

® 676 658 T80 1, 130 1,530 528

19 &76 658 1, 280 1,990 1, 330 492

2 676 658 892 1, 460 1210 514

21 67€ 5658 860 1, 340 976 498

22 664 652 &gso 1,21 76 489

23 658 »596 4210 1, 120 1, 000 462

24 658 596 1, 170 1,080 940 462

25 646 596 1,22 1,020 840 =359

26 658 596 1, 340 264 694 553

27 664 ab07 1y 280 1,050 624 531

28 652 a5 18 1, 140 9316 607 507

29 652 — 1,080 904 591 495

30 646 - 088 870 569 565

31 635 — 988 ——— 542 —

Nean 669 639 B26 1,090 984 50%

c./-.i O34 0.30 0539 0.51 C.46 0e24

Iin 0036 0031 O.“ 0057 0053 o.%

Acre-Tt.41, 100 35, 500 50, 800 64, 800 60, 500 30, w00

1969 Year: Mean B34 Cs/mq 1 0.3 Inches 5.28

Bote * Iischarge measirement zmade on this day.
a No gauge height recordj di scharge interpolated.



KURRAX RIVER AT THAL ¥75

Discharge in cusecs for ysar 1969

Date Jal Aug Sep Ooct ¥ov Dec
1 528 521 498 565 613 688
2 510 453 486 513 602 694
3 495 380 £68 561 618 700
4 486 LY 7S T87 569 6% 594
5 514 3z8 618 528 635 688
6 537 302 7,720 521 2y 220 582
7 514 284 4, 450 524 *1, 140 582
8 543 *257 790 510 904 676
4 1,840 260 501 521 764 670

1 607 250 459 507 740 664

11 405 351 423 *498 740 2662

12 3,010 350 428 635 1,080 as60

13 716 5, 280 448 514 988 6%

14 585 1,050 635 521 916 664

15 2,97 629 2,91 1,250 860 640

16 B2 840 495 849 800 646

17 322 670 417 477 790 646

18 326 688 483 486 164 635

1% 334 10, 600 418 480 764 629

20 33 3,03 405 483 756 629

21 314 5, 450 392 43 756 629

22 #318 3,850 &8 465 732 635

23 350 1y 250 400 462 724 635

24 320 521 x84 471 700 635

25 346 433 96 452 *688 535

26 38 435 646 453 688 635

27 1,070 402 535 450 688 635

28 6, 100 510 557 856 700 629

29 +1, 660 498 56 4 1,210 688 €35

30 716 507 553 708 694 635

31 596 463 N 5713 — 635

Mean 206 1, 330 370 510 g2 654

Cs/mi 0.42 0.62 0.45 0. 29 0.3 Oe31

In 0.49 0.71 0514 0.33 Ce42 0¢35

Aore-ft.55, TOO 81, 600 57, 700 37, 500 48, 300 40, 200
Aore-Tasts 604,000 Max Day 10,600 ¥in Day 250



176 KURRAM RIVER AT PHAL

Suspended gediment conoentration - 1969

1969 Discharge Temp. of Total PPM Fercent
Date in cusecs Water °F by weight Sand Silt Clay
1 Jan £70 456 11
46 Jan 682 50 15

12 Fed 602 54 21
23 Feb 596 58 51

14 Mar 624 80 138
30 Mar 988 93

10 Apr 830 T0 203,

14 May 1, 330 62 8, 470 14 40 45
22 May 968 75 286

9 Jun 462 &4 131
25 Jun 459 83 52
12 Jul 3,010 715 7660 4 4C 56
22 Jul 334 &9 71
29 Jal 964 &6 231
8 Aug .264 92 131
21 Aug 772 82 69, 100 “ 63 23
27 Aag 545 26 115
Sep 495 83 136
28 Sep 780 80 225
29 3ep 561 T3 81
11 Oot 480 74 84
29 Oot 1,640 62 14, 7032 14 73 13
1,020 69 2

2% New 682 54 76
25 Deo 629 53 54

Note t Sand is all =i zes adove 00,0525 mm,
811t i all sises between 0.0625 mm and 0.0055 mm.
Clay is all sizes emaller than 0.005% mm,
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POCHI RIVER AT TANGI POST -~ 1969 79

Location Latitude 52°S7t, Longitude ?002#!, on Banpnu-Miran Shah
" Road bridge about 16 miles west of Banmu.

Drainagp area 1,980 square miles
Records avallable February 1962 to June 1969 by Surface Water
Hydrology Project, WASID, WAPDA, Site cloesed in June 1969,

Average discharge 223 cusecs (162,000 acre~feet per year or
Te6¥ inches runoff per year). Average taken for 5 years from

1963 to 19645 and 1968.
Extremes Data incomplete.
1962=66 1968: Maximum discharge observed 32,000
cusecs on 15 August 19¢4; minimum daily discharge 2 cusecs on
& August 1963.
Gauge Wire-weight gauge fastened to downstream handrail of

Tbridge. Gauge read to 0,01 foot from 08:00 to 15:00 hours
during low flows and more often during floods.

Measurements Tevelve discharge measurements were made upto
0 June 1969 by current meter using «6 or .2 and +8 depth
methed, by wading at low flows and from bridge at high flows,
Twelve sets of sediment samples were baken by the depth
integrating method using Di~48 samples while wading. All
were analysed for total concentraticon. Nine surface samples
ware collected and analysed for chemical composition.

Determination of discharge This station has bed of shingle and
san ) 8 continuously. Rating curve dated §.11.1962
continued for use with the shift adjustments based on dis-
charge measurements to compensate for the charges in the
channel.

Remarks Record fair.




130 TOCHI KIVER AT TANGI POST

Discharge in cusecs for year 1969

Date Jan Feb Mar Apr Hay Jun
1 22 26 42 a 26 3B 14
2 23 26 45 w22 36 14
3 22 26 50 a 19 34 13
4 22 26 52 a 17 25 13
5 22 26 55 a1 21 12
6 22 26 62 5 21 11
7 22 26 T0 14 21 11
8 22 26 73 13 22 11
9 22 26 56 19 21 11

©° 23 27 52 146 22 11

1 23 26 a51 179 26 12

12 24 26 50 194 21 {2

13 24 26 47 96 21 12

14 24 =30 *45 698 21 12

15 24 31 50 351 27 12

16 %24 iz 54 155 21 12

17 24 31 &0 {19 21 12

® 24 31 66 °05 22 12

19 24 iz 71 100 21 LB

20 24 31 68 T1 20 13

21 24 3o 16 68 21 13

22 24 29 83 60 21 - 14

23 24 31 92 o7 20 .14

24 24 =29 76 52 =20 14

25 24 31 66 48 19 14

26 25 33 a 60 43 18 a 14

27 25 36 a54 40 18 a 13

28 25 39 a 48 39 17 a 13

29 25 —_— 8 42 39 17 a 42

3o 26 — a 36 ag 16 a 12

31 26 - s 30 — 15 ——

Meoan 24 29 58 95 22 13

Cs/li Ca01 CeC 1 0.03 0-05 0001 0001

In 0,01 0.02 0«03 0.09 0401 0401

AcTe=~Tt. 1,450 1,620 3, 540 59650 1, 350 748

1969 Years Kean Cs/sq mi Inches

Eotas * Di scherge measurement made on this day.

& No gauge height record} discharge intarpolated.



TO0HI RIVER AT TANGI POST 181

Bugpended sediment concentration - 1969

1969 Disocharge Temp. of Total PPN Percent
Date in cuseos Water °F by weight Sand 8ilt Clay
T Jan 22 48 21
% Jan 24 45 148
14 FPad 29 5o 1990
24 Fed 29 52 130
14 Mar 45 T0 179
25 Mar 66 66 142
B Apr 13 77 92
17 Apr 111 74 179
15 Nay 21 87 138
24 May 20 90 279
12 Jun 12 ) 116
23 Jun id 82 157

Fote 3 3Sand is 8ll sises above 0.0625 um,
Sil1t is all sizes betwesn 0.0625 mm and 0.,0055 ma.

Clay is all sizes smaller than 0.0055 mm,
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GOHAL RIVER AT KOT MURTAZA - 1959 183

Location Latitude 320090, Longitude 700041, on left bank one
TMi¥long from WAPDA rest house, one mile northwest of Kot
Murtaza, 15 miles from Zhob River and 22 miles west of Tank.

Drainage area 13,900 square miles.

Receords available Discharges January 1960 to date by Surface
T water Hydrology Froject, WASID, WAPDA. Gauge heighis 195( to
1960 by Pams Investigation Circle and August 1959 to June 1952
by Hydrology DPirectorete of Irrigation Department.

Average discharge 500 cusecs (363,000 acre-fecet per year or
UL 1nches runoff per year}, Average tuaken for 10 years
from 1950 to 19£9.

Extremes MNaoaximum discharge observed during the year §4390

= cusecs on 15 August (gauge height 7.40 feet); miniwum daily
discharge 47 cusec¢s on 4 May.

1960«59: lVlaximum discharge observed 2{,20C cusecs on 22
April 1945; minimum daily discha. e 34 cusecs on 29 & 30
June 1955

Gauge VWire—weipght paupge fixed on newly constructed bridsze in
™ late 1964, 1000+ upstream from old pgauge consisting of
angle ironm painted with 0.1 foot graduation and set in river
bed; wire weight gauge read to 0.01 foot from 05:00 to
16:00 hours daily during low flow = 1 more often during
flocds. Gauge set to arbitrary datume.

Measurenents BSeventy seven discharge meuzsurenents were made during
the. year by current meter using O.2 wudg 0. depth method by
wading alt low stages and from car suspended from overhead
cubleway at medium and high stages. Fifty nine sets of sedi-
ment saujles were taken by depth integrating method using
DH~48 sampler by wading and by U-49 szmpler from cableway.
Twenty of these were analysed for particle size distribution
and the rest for total concentration. Eleven surface sam-
ples were collected and analysed for chemical composition.

Determination of discharge Rating dated 7.4.69 was used with
shiIt adjustments as necessitated by pericdic measurements.

Remarks  Record fair.




184 GOMAL RIVER AT KOT MURTAZA

Discharge in cusecs for year 1969

Date Jan Fed Marx Apr May Jun
1 111 94 595 89 S0 8o
2 112 96 328 17 51 159
3 114 94 179 69 56 144
4 115 7 84 167 €5 47 102
5 ®#142 g2 175 60 267 82
& 108 89 159 56 175 80
T 112 g2 144 51 121 g2
8 109 89 163 48 102 76
9 105 86 135 51 96 78

10 16 83 123 125 210 77

11 103 82 120 630 121 17

12 103 a3 *114 419 206 2z

13 102 135 104 g24 184 54

14 05 142 03 1y 440 193 144

15 101 153 92 684 334 115

16 102 169 8g 535 292 64

17 00 B 1 84 313 165 17

g -] * 400 144 441 235 129 129

15 98 *129 337 191 120 16

20 99 133 136 155 111 73

21 98 132 95 454 111 70

?2 98 130 02 240 "142 65

23 94 i18 &8 129 114 68

24 95 123 82 94 05 w12

25 94 148 399 83 100 69

26 93 a 200 325 73 95 79

27 89 a 380 %372 83 95 62

. 3 87 T41 ®n3 T4 93 69

29 87 —— 138 62 88 %5

K ) 87 ——— 115 72 86 878

31 94 —— %00 ——— 8z a—

Mean 1 149 87 243 133 18

c;/u Q401 (eI, } | 0.01 Q.01 0.0 Ca01

in Q.01 Q.01 001 CeQ % 0014 D01

Acore~Tte 69220 84 260 11, 500 14,600 8 150 7,030

1969 Yaart Meanm 177 Cs/sq mi 0,01 Inches 0417

Hote 3 * Discharge mseasurement made on this day.
& No gauge height records discharge interpolaved,



GONMAL RIVER AT KOT MIRTAZA 183

Lischarge in cuseos fer ysar 1969

Date Jul Aug Bep Oot Nov Dec
t 240 »432 *70 67 83 94

2 169 =908 =51 67 g2 94
3 114 423 “54 112 80 96
4 88 37 74 78 82 95
5 72 %8 *10 71 53 94
6 65 14 «70 98 84 94
7 60 %76 *58 87 11 i
8 3,60 75 #3214 B2 112 96
9 268 55 #203 78 106 94

L ¢} 205 %60 #1408 77 99 94
11 T1 78 69 -T7 95 293
12 61 B0 53 76 117 293
13 247 75 49 T6 259 93
14 258 527 51 T4 215 93
15 05 3,960 47 73 144 33
.16 T1 1, 500 #49 72 169 S0
17 59 *4, 150 *51 74 115 9
) -] 73 %322 51 17 142 89
19 61 #1989 53 17 95 8e
20 »%8 “3 48 53 75 96 88
21 "5 866 53 T4 93 89
22 #*496 455 54 T4 95 90
23 =307 .129 57 7 93 92
24 w3y 393 59 76 92 952
25 #393 468 60 80 90 90
26 “473 »3g5 61 76 90 89
27 w508 175 é2 78 93 89
2 *1, 440 *126 : 66 8o 92 &8
29 *4, 340 120 67 &0 94 89
k] %342 *909 68 84 93 92
31 #3514 ©9 — B4 — 90
Mean B4 437 74 79 09 92
Ca/mi 0.03 003 0,01 0.01 04014 Q.01
In 0403 004 0401 0401 001 0401
Acrewlt.23,600 26,600 45 280 4830 6y 470 54 640

Aorenfaets 128, 000 Max Day 33960 Min Duy 47
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GOMAL EIVER AT KOT MURTAZA

Sugpendsd sediment oonosntration - 19469

Discharge Temp. of Total PPM Percent
in ousecs Water °F by weight Sand Bilt Olay
112 50 54
100 53 61
92 52 113
128 51 114
386 68 33, 100 1 42 57
486 66 37, 500 2 ¥ 5%
177 g2 285
112 80 187
T7 84 119
T2 88 9
59 86 1,060 18 61 21
55 85 270
52 87 220
53 80 141
583 82 153, 000 1 45 54
278 81 21, 800 3 41 56
278 19 37, 00 1 » 60
375 85 49, 300 18 82
520 80 34, 500 36 64
573 81 57, 500 6 41 53
1,940 T2 26, 400 16 84
325 75 247
132 80 130
115 - 83 158
12% B3 157
89 88 92
89 85 188
74 167
76 85 175
75 83 163
65 89 9,660 16 67 17
8o 88 11, 400 1" 61 28
78 88 W00 1B 65 22
81 85 T, 790 8 62 ]
15 440 78 3,940 13 .60 27
15 360 78 2,970 18 60 22
331 80 3,060 17 44 ¥»
1895 8,720 24 63 13
1, 360 80 15, 000 3 61 34

1,680 a2 8,840 15 62 23



1969

4
£

§§58 SREE

Sep

Sep
Sep

&

Sep

§

Qct
¥ov
Bov
Deo

~FAD BNBRAE BBom. YERN

Jote *

GOMAL RIVER AT KOT MURTAZA

Suspsnded sediment concentration - 1969

Discharge Temp. of Total PPM
iv ousecs Water °p» by weight

65
183
127
109

90

71
410
93
114
53

51
49
51
53
68

T4
83
96
94

Sand is all sises above 0.062% na.

82
85
T7
85
86

80
T8
80
80
78

81
81
78
T0
70

70
73
65
71

171
04
205
%7
176

317
2w
158
260

88

106
111
308
281
105

84
157
23
204

Percent
Sand Silt

187

Clay

8141t is all sises between 00,0625 mm and 0.0055 mm.
Gley is all sises snaller than 0,00%5 anm,
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KISHAKGANGA RIVER AT MUZAFFARABAD ~ 1949 89

Location Latitude 34022!, Longitude 7}028v, on left bank under
Fuzaffarabad roed bridge.

Drainage area 24,810 squre miles,

Records available Gauge height record from January 1957 to date
=TT WITH Burface Water Hydrology Froject, WASID, WAFDA. Discharge
measurementa started in liovember 1962 by Surface Water Hydrology
Project and discharges computed since January 1963. Gauge
height record only with Indus Basin Development DBoard Lahcore
®rom 1954 =« December 1955.

Average discharge 13,800 cusecs (10,000,000 acre-feet per year
OF GB+8 inches runoff per year). Average taken for 7 year fron
1963 to 1969.

Extremes Maximum discharge observed during the year b,,OﬁO
dusecs on 2 June (gauge height 2217.95 feet); minimuw daily
d1acharge 1,730 cusecs on 16 January,

1963~59: Maximum discharge observed 70,800 cusecs on 1§
June’ 1966; minimum daily discharge observed 1,730 cusecs on

16 January 1969.

Gauge Enamelled plates, staff gauge read to .01 foot. Goure
“read in reduced levels at one hour interval, zerc R.L. of
gauge being 2200,00 feet,

Heasurements Pifty one discharge measurements were made during
the year by current meter using 0.2 und C.8 depth method from
road bridge or foot bridge about one furlon; downstream of
gauge. Forty three sets of sediment samples were taken by the
depth integration method using D=45 sampler. Four of these
were analysed for particle size distribution and the rest fer
total concentration. Ten surface samples were collected and
analysed for chemical composition.

Determination of discharge This stntion has a rock channel control,

atlected at times by sand deposits. Rating dated 15.%9.70 was

used to compute discharges.
Remarks Record good.
AR -




KISHANGANGCA RIVER AT MUZAFFARABAD

Discharge in cusecs for year 1969

190
Date Jan Feb
1 %2, 220 3,09¢
2 2, 250 2, 320
3 2y 260 2,130
s 22, 170 2, 480
é 2, 150 *2, 500
7 2, 100 2, 500
8 2,0%0 2, 420
9 2,040 *2, 370
10 2,060 2, 360
11 2, 100 »2, 380
12 2, 100 2, 5%
13 2, 170 3, 130
14 2, 100 22,950
)] 1, 760 2,950
16 1,7% 2,880
17 1, 770 *3, 170
18 1,940 3,03
19 2,060 2,870
20 2,010 2,820
21 1,930 2, 780
22 *1,950 2, 700
23 2,080 2, 750
24 2,000 3, 2%
25 2,040 3,33
26 3,030 3, 480
27 3,430 4, 160
28 2y 250 3,610
a 2’ 130 ——————
x 2g 3” g "
314 2, 380
Mean 2, 1” 2,850
clfli OCaT? 101
Ia 0.88 1.06
MNaf e 132 « 158
1969 Year: Xeam 15,300
Note

har

3,660
4,030
4,00
4,080
4y 420

4,940
5, 260
5 290
5y 660
6, 290

Ca/sg mi

Apr

13,000
14, 000
«15, VO
14, 600
14, 200

14, 300
16,900
19, 300
20,800
21, 100

%22, 500
26, 100
23, 700
23, 200
24, 100

29, 700
28, 400
22,800
18,800
20,800

19, 100
17, 600
16, 100
*144 300
13, 300

13,000
12, 200
15, 500
=48, 200
14, 700

8,600
6462
7.2
1= 11

5«43

May Jun

13,000 55, 600
13, 300 58,700
14,800 59,800
15,800 53, 700
18, 700 44, 200

21,800 38, 300
24, 0 40,000
27,000 38, 600
28, 400 42,000

35, 200 43,000
34,600 38, 400
33,600 414, 400
31, 400 46, 100
25, 500 4" S00

21, 400 47, 600
=13, 100 *50, 000
21, 700 52, 100
24, 00 52,900
24,700  *53,200

27, ¢ - 51,800
32,600  *44, 100
38, 500 40, 700
34, 300 37,900
32, 600 39, 500

37, 200 38, 700
37, 300 41,800
42, 700 40, 200
46,9300 xbm
@I 700 33' 300
53, 800

29, 400 45,000

1065 1640
1241 17.9
1.81 2.68

Inches 74.08

® Discharge measurement made cu this day,.



KISHANGANGA RIVER AT MUZAFFARABAD 191

Discharge in cusecs for year 1969

Date Jul Aug Sep Oct Nov Dec
1{ 34, 400 21,900 11y 40C 5,610 59 660 3, 180
2 33,400 23,200 *10,800 6,000 5,620 3, 120
3 3,000 24, 200 10, 000 5,880 5¢ 480 30X
4 43,800 24,900 9, 440 5,45 5,400 2,960
5 40,000 %26, 100 9, 140 w5, 140 5, 190 2,990
6 41, 400 28, 400 9, 300 4,870 4,990 *2,990
7 44, 200 28, 400 8, 760 4, 750 5, 040 2,900
& *#45, 500 26,900 8, W00 4,620 5 000 2,820
9 47, 500 27, 300 79900 4, 540 4,976 2,820

10 44,400  *#32,000 7,430 4, 540 4,750 2, 790

11 43, 200 26, 100 Ty 220 »5, 380 4, 560 2,690

12 41,900 23, 600 7, 380 5, 620 4,950 2,660

13 41,400 *18,900 *7s 470 4,950 45900 2,630

14 3», 200 20, 500 8, 400 4, 740 4,610 2,610

15 34,000 19,900 8; 340 5,040 4, 280 2, 560

16 35, 00 18, 200 Ty4% 5s B0 4, 140 2, 560

17 35, 500 17,900 6,730 »5, 280 4,020 2, 550

B 35, 400 19, 200 6,520 4, 700 3,910 2, 540

9 37, w00 18, 500 6, 520 4, 560 3,7% 2, 450

20 41, 200 17, 700 6, 380 4, 290 3,820 2, 450

21 42,900 16, 500 %5, 240 4, 180 3,810 2, 30

22 %43, 300 16, 200 64 200 4,0% 3, 700 2, 320

23 gg.soo 13, 500 “$, 250 3,960 3,640 2, 320

24 » 700 =42, 200 6, 240 3,970 350 2, 300

25 36,200 =11,500 6,000 3,880 3, 520 *2, 240

26 34,000 11, 400 5, 800 3,820 3, 460 2,210

2 »26, 500 11, 200 5y 500 7,640 3, 330 2, 300

2 22, 400 11, 300 Sy 550 7,660 w3, 220 2, 260

o 20,500  *11, 500 %5, 620 6,670 3,20 2y 270

31 20, 100 11, 500 6,060 — 230

Mean 37, 100 19, 400 Ty 460 5,070 4, 3% 2, 600

Cs/mi 13,2 6490 2,65 1.80 .54 0.93

im 15.2 Te96 2.96 2+08 172 1.07

Maf 2.8 e o444 0312 2% - 360

K.,Aore.ft., 11,14 lax‘hy 59,860 nnhy 1730



192 KISHANGANGA RIVER AT MUZAFFARABAD

Suspanded sediment concentration -~ 1969

1965 Discharge Temp. of Total PPM Percent
Date in cusecs Water °F Dy weight Sand Sils Clay
1 Jan 2, 250 44 12
5 Jan 2, 100 4 52
14 Jen 2,000 42 59
31 Jan 2, 380 3 56
9 Febd 2, 360 44 5
14 Fed 3010 44 17
11 Fed 3, 260 40 66
4 Mar 4, 190 45 149
21 Mar 11, 100 61 107
26 Mar 18, 400 49 1,800 29 41 30
d Apr 15, 300 52 23¢
11 Apr 20, 300 61 940 16 64 o)
24 Apr 14, 200 58 73
29 Apr 19, 200 57 385 28 46 26
0 Nay 35,000 59 297
17 May 35,000 65 95
17 Jun 53, 500 50 284
20 Jun 55, 100 52 292
22 Jun 40, 400 48 234
g Jul 42, 400 46 279
18 Jul 34, 500 60 252
22 Jul 46,900 61 279
28 Jul 26, 400 58 203
2 Aug 23,000 80 €L
5 Mg 28, 500 63 155
13 Aug 19,000 61 550
25 Aug 12, 100 61 17
30 Aug 11,600 68 62
2 Sep 11, 200 &1 89
4 Sep 9,6% 60 31
" 47 Sep 64660 50 26
19 Sep 6,620 50 64
23 sep 6 420 60 22
25 Sep 6,090 60 28
28 Sep 5 460 28
5 Oot g.oq‘g g 1 69
11 Cot s 8 5 1,840 9 42 49
17 Oct 5 30 56



KISHANGANGA RIVER AT FMUZAFFARABAD

Suspended sediment concentraiion . 1969

1969 Discharge Temxp. of Total PPM Fercent
Date in cumecs Water °F by weight Sand Silt Clay
29 Yov 3,230 44 60

6 Dec 3,000 46 85

% Dec 2, 2” 41 61

Note § Sand is 2all el zee above 0.0625 mn,
Silt ie all sizes between 0.0625 mm and 0.0055 mm,

Clay is all siges skaller than 0.0055 mm,
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KUNHAR RIVER AT NARAN - 1959 195

o o
Location Latitude 34 55¢«¢, Longitude 73 38+, near P.¥.D. Guest
Nouse, 2 furlong upsiream from Saiful Maluk Nallah and about
half a mile north of Naran,

Drainage area 400 square nmiles.

Records available Discharge Januvary 1960 teo date by Surface
Tater llydrology Project, WASID , WAPDA. Gauge heipghts Ccto-
ber 1958 to June 1962 by Hydrology Directorate of Irrigation
Department.

Average discharge 1,790 cusecs (1,300,000acre-feet per year or
BTe7 inches runoff per year)., Average taken for 10 years from

1960 to 1969.

Extremes lMNaximum discharpge observed during the year §,330
cusecs on 1§ June {gauge hei ht 10,00 feet); minimum daily
discharge 207 cusecs on 13-14 February.

1959-£9: Maximum discharge observed 16,400 cusecs on 25
June 19663 nminimum daily discharge 100 cusecs on 28§ March
1966 .
Gauge Lnamelled platea graduated to 0.01 foot and read from
TTTTTTO8:00 to 16:00 hours daily during low flow and more often
durirg flcod, Servoe-rmanomoter with a recorder (Bubble gauge)
in masonry shelter fixed in llovember 1944; both gauges set to
same arbitrary datum.

Measurements  Sixteen discharge measurcnents were made periodi-
< Y ring the ycar by current meter using 0.2 and 0.8
or O.6 depth method from country tade :feootbridge at the gzuge.
Twelve Bets of sediment samples taken by depth integration
method using D=49 sampler and analyesed for total concentraticen,
Seven surface samples were cocllected and analysed for chemical
composition.

Determination of discharge Rating dated 17.7.58 was used.

T DIGcHarges were computed by spplying this rating to the mean
daily gauge heights with shift adjustments as indicated by
the pericdic discharge measursments

Remarke Record fair. Diurnal fluctuations during melting period
" "hés not bveen defined except for the period when recorder was

. useds




1%

Dete Jan Feb
1 458 468
2 458 468
3 458 472
4 468 483
5 479 468
6 465 475
7 455 483
8 458 483
9 46 % 483

10 461 479

11 458 485

12 440 aB7T

13 465 207

14 461 207

1% 461 97

16 458 495

17 454 x5

18 461 369

19 461 342

20 451 333

21 461 37

22 46 1 37

23 45 1 402

24 456 412

25 458 458

26 451 451

21 211 409

2 207 402

29 220 ————

0 444 —

34 458 —

Mean 435 417

Ca/mi 1.09 1.04

In 1e 25 1:09

Acre-ft.26, TO0 23, 100

1969 Years dean 2,13

Nots 3

KUNHAR RIVER AT NARAN

Tischarge in cusecs for year 1969

Mar

405
433
423
419
433
A30
451
43
433
437

451
46 %
458
w472
4719

507
515
543
607
€59

693
716
756
869
£82

9
245
941
959
243
986

615
1.54
1.77

37,800

Cs/mq mi

* Discharge mensurement mzade on this day.
& No gauge heigoht record; diechsrge interpolated.

Apr

986
995
1,040
1,080
1, 110

954
1,020
1, 190
1, 390
1, WO

1, 090
277
98 1

10V
977

19 OO0
"1,060
1,150
1, 150
214, 100

2ty 030
& 1,000
a 90
a S0
a 1,000

a1, 0%
51’050
31’020
8.1,0°G
a 980

1,050
2,63
2,93

62, 400

S 34

May

s 1,030
a 1, 190
& 1,300
a 1]%0

a 1,700

a 2,000
a 2. 2%
2,600
2, 730
2,970

3,000
2,910
3,010
3,03
2,970

3,000
2,380
25880
24690
2,620
2,82‘.‘
2,950
2,920
3,000
3, 3%

3,850
25920
49 290
4s 460
4,840

24850
7.13
8.23

175, CO0

Jun

5, 480
4,880
Sy 180
5, 340
5,330

S, T00
5, 780
6,060
6,410
6,650

6, 320
6,370
6, 760
7,090
7, 420

7,630
8,010
8, 300
8,090
8, 170

€, 000
7, 380
6y 770
649 10
Ty 400

7, 420
*7,670
7,3%
7s 450
Ty 550

6,820
“19.0
406, 600

Incnes T2.4



KUNHAR RIVER AT MNARAN 197

Iischarge in cusscs for year 1269

Date Jul Aug Sep Oct Nov Dec
] 75 260 4y 380 1, TRO 873 846 5135
2 7,080 4, 480 1,690 869 73 535
3 5,980 4, 680 *1,650 842 693 535
4 T, 160 4,850 1, 600 846 663 535
] 7, SO0 4,920 1, 550 806 655 535
6 7,690 4,980 1, 390 756 655 519
7 7,840 *4,970 1, 420 743 655 507
e 7,840 4,900 1, 430 734 659 503
9 7910 4,870 1y 430 720 653 503

10 7,670 4,830 1, 350 729 659 487

11 8,000 4,530 15, 270 873 647 46¢

12 £,040 4,070 1, 270 792 %) 412

13 8, 240 3,550 1, 330 % 15 623 454

14 6,940 3, 550 1, 480 T20 623 447

15 *7, 180 3,320 1, 280 743 603 423

16 7, 10 3,070 1, 160 73 583 426

17 T, 130 3,220 1 10 689 563 426

] Ty 200 3,060 1,060 680 551 412

19 7, 540 2, 780 *1,050 707 S47 412

20 7,840 2,650 1$,0% 689 547 416

21 7,820 2, 460 990 680 547 416

2z Ty 520 *2,030 986 663 547 413

23 70 370 1,890 981 659 547 419

24 7, 130 1,820 932 643 551 405

25 6,770 1, 550 891 647 551 405

26 6, 260 1, 700 878 511 531 409

27 Sy TT0 1, 660 869 611 531 4039

28 Sy 100 1, 710 860 61¢ 531 412

S 4, 330 1,770 860 651 531 412

o 4, B0 1,8 10 573 729 535 *416

31 4, 150 1,810 e LR — 416

Ca/ni 17.% 8.20 3.05 1483 1.52 1. %4

I. 20.2 9:4? 3.39 2.11 *.69 7- 31

Acre-feet: 1,540,000 Max Day 8,300 Mim Day 207
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19569
Date

14 Mar
6 Jun
27 Jun

¥ote

KURHAR RIVER AT WARAN

Suspended sediment onnventration -~ 1969

Discharge
in cusecs

472
5, 640
7, 270
6,840
6,840

1,040
846
725
635
531

535
416

Sand is all esizes above 0.0625 mm.

Tempe. gf Total PP
Water "F by weight

e
42
41
43
49

47
48
45
40
42

36
32

79
61
67
111
134

42
14
©
144
101

55
42

Sand

Parceat
Silt

Clay

31t is all siges between 0.0625 ma and 0.0055 mm,
Clay is all siges smaller than 0.0055 aa,
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KUNHAR RIVER AT KHANIAN -~ 1949 201

Location Latitude 34°44e, Longitude 73°31+, on left bank downe
stream of Khanian Bridge, 12 miles upstream from Paras and
22 miles upstream from Balakot.

Drainage area 580 square miles.

Recorde available Discharge record January 1960 to 20 June 1959

T by Surlace Water Hydrology Project, WASID, WAPDA. Gauge heights
only October 195§ to June 11962 by Hydrclogy Directorate of
Irrigation Department, Site closed in June 1969.

Average discharge 2,590 cusecs (1,£80,000 acre-feet per year
or «7 inches runoff per year). Average taken for 9 years

from 1960 to 19568

Extremes Data incomplete.
1960-58: Maximum discharge observed 15,100 cusecs on 29
June 19673 minimum daily discharge 230 cusecs on 9 February

1967«

Gauge Lnamelled plates graduated tc 0.01 foot and read to Q.01+
from O0:C0 to 16:00 hours daily during low flow and .ore

often during flcods; o0ld gauge fustened to downsiresm side

of right bridge abutment was abondoned in February 196£ and
new gauge installed on left bank; guauge set to arbitrary datum.

Measurements 3Iix discharge measursments were made upto June 1969

T by current meter using 0,2 and O0.§ depth method from bridge.
Six sets of sediment samples were taken by depth integration
method using D-49 sample . All of them were analysed for
total concentration, ¥Four surface samples were collected and
snalysed for chemical composition.

Determination of discharge This station has a rock control
arlected Dy deteritus from & small stream entering Jusi b2low
the gauge. Rating dated 20.7.6E was used. Mean daily discharges
were computed by ap,.lying gauge heights to this rating teble
with shift adjustments as indicated necessary by periodic
dischurge measurements, :

Remarks Records fajir. Diarnal fluctuations during melting
period has not been defined, 5ite closed in June 1969.
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KUSHAR RIVER AT KHANIAW

Discharge in cusecs for year 1969

Lats Jan Fed
1 T114 B41
2 698 853
3 691 879
4 688 £8E
5 677 874
'3 670 845
T 667 833
g 660 825
9 567 817

% 656 809

11 635 757

12 626 *7 11

13 646 593

14 653 642

15 625 667

16 62% 653

17 621 660

% 621 649

19 6% 653

20 %3 656

21 579 635

22 576 62¢

23 572 632

24 572 829

25 579 801

26 727 821

27 745 837

28 727 674

29 757 —

30 805 ——

3 £143 —

Mean 6561 T4

Cs/mi 1+ 14 129

In 1. 31 te 34

Aore-Tt.40, 600 41,600

1969 Yeanrs Mean

Note ¢

Mar

68 1
702
135
7%
135
745
757
773
797
853

937
987
1,070
1, 100
1, 120

1, 190
1, 320
1, 560
1, 450
1, 170

1, 120
1, 150
1, 130
1, 160
H%W7X

1, 570
1, 490
1, 430
1, 370
1, 390
1,510

1,190
1.91
2.21

68, 400

Cs/sq »1

Apr

1, 580
1,650
1,680
1,890
1,720

1,890
2,080
2, 240
2’ BO
»2, 480

2, 580
2, 4680
2, 270
3, 320
3, BC

2,690
2, 590
2 3%
=2, 390
2, 390

2,080
2,660
1940
1,880
1,830

17110
1,610
1,870
1,890
1 720

2,080
3.5
4,13

126, 000

Eay

13630
1, 720
1,880
4,990
2,420

2y 790
3,020
3,730
4, 160
4, 560

4,620
4,230
4, 300
3,770
330

3, 120
3, 160
3,6%
3, 400
3, 520

3,960
4,786
4,660
4, 790
9y 240

5,8 30
&, 430
7,030
1, 590
8y 250
8,670
4, 270

T« 36

E+49
26 3,000

Iachen

* Discharge measurenent made on thias day.

Jun

9, 330
9,800
9, 750
8,640
T,e50

7,840
g, 170
9,240
8,920
9, 350
8, 750

10, 500
10, 700



KUNEAR RIVER AT KHAFIANW 203

Suspended sediment osucentration - 1969

1969 Discharge Temp. of Total PFM Percent
Date in cusecs Vater °® by weight Sand Silt Clay
12 Ped 707 34 - 17

11 Mar 968 43 64

0 Apr 2, 460 43 140

19 Apr 2, 400 44 124

4 Nay 1,970 44 267

7 Jun 8y 110 44 111

Fote 3 Sand is all =i wes above 00,0625 mm.
§i1t 1a all aises between 0,.0625 pm and 0,0055 mn.
Ciay 13 al)l sises emallsr than 0.0055 mm,
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KONHAR RIVER NEAR GARHI HABIB ULLAH = 1959 05

Location Latitude 3#°2k0. Longitude ?3022i, on right bank near
Jagir village, 2 miles upstream from Garhi Habib Ullah and
14 miles upstream from Jhelum River,

Draiggge area 920 sguare niles.

Records available Discharge record Jamaary 1960 to date by

T Surface water Hydrology Froject,WASID, WAPDA. Gauge heights
only at bpridge near Garhi Habib TUllah 1944 to 1954 by Irriga-
tion and Power Department, 1954 to 195f by Dams Investigation
Circle and 1958 to June 1962 by Hydrology Directorate of Irri~
szation Department,

Average discharge 3,850 cusecs (2,790,000 acre-~feet per year
or 57+2 1Inches runoff per year). Average taken for 10 years
from 1960 to 1969.

Extremes kaximum discharge during the year 40,900 cusecs on
T 10 August (gauge height 26.44; feet), minimum daily discharge
791 cusecs on 27 Jaruary.

1960~-39: Neaximum discharge 40,900 cusecs on 10 August
19693 minimum daily discharge 26§ cusecs on 9 February 1957.

Gauge Continuous azutomatic water stuge recorder in masonry
shelter, zerc R.L. cof inside guuge 209T.41.Prior te 21 June

1961 staff gaupge & short distance upstream set to reduced level.

Measurements Eighty five discharge measurements were made periodie-
CAlIY by current meter using 0.2 and 0.8 or C.5 depth mathoad
from c¢car on overhead cubleway at the zauge Sixty eight sets of
sediment samples were taken by depth integration method using
D=49 gampler. Twelve cf these were analysed for particle size
distribution and the rest for total concentration. Fifteen
surface samples were collected and analysed for chemical
comp-esition.

Deternination of discharge The stage discharge relation at thie
Bite 18 controlled By chanmnel characteristics, Ther is
continuous movement of boulders and gravel under the influence
of high velocities. Matinz table dated 21.10.64 was used to
compute discharges with shift adjustments as indicated by
periodic discharge mesasurements.

Remarks Record fair.




KUNHAR RIVER NEAR GARHI HARI P ULLAH

Diacharge in cuaseca for Jyear

Date Jan Fed
L 964 1, 260
2 950 1 110
3 915 1, 130
2 929 1, 130
5 215 *1, 090
-] 908 14060
7 943 1,040
8 915 1,020
9 943 1,030

10 908 1,040

11 887 1,030

12 15 1,050

13 943 1,21

14 908 15210

15 890 1210

1% £90 1, 160

17 880 1, 200

18 901 1, 170

9 880 1, 150

20 §54 1, 100

24 874 Hh 170

22 915 1s 00

23 874 1,110

24 874 »1, 280

25 922 1, 230

26 1' 220 1’ 270

27 791 1 420

28 809 1, 370

29 M41

30 1, OO

Mean 920 15 150

Ce/mi 1.00 125

In 1. 16 1¢31

Maf 57 +064

1969 Years Mean 4,2%0

Hote ¢

Moy

1, 320
1, 310
»q, 330
1, 350
=1, 390

1, 380
1, 460
1, 480
*1, 550
*1,640

1, 760
1,940
2, 140
»2, 250
2, 360

2, 390
2,510
3,010
32V
2,71

%2, 510
2, 560
2, 440
2, 390

*3,980

4,070
3,3%

3, 100

2,910
2,210
2,9%

2,310
2.51
2.90
- 142

Apr
3,080

5» 280

S5e 410
5,070
4, 250
3,970
23,960

3,950
*3, 540
3, 390
*3, 260
3,140

3,010
© 2,900
3,30
3, 140
2,91

3,790
4,12
4.60
« 226

CC/lq mi 4,62
* Discharge measurezent made on thia day.

1989

May Jun
2’ 790 ﬂ’BOG
2,960 11, 100
*#3,060 ®*11,200
3, 250 10, 100
3900 9,000
4,40 “x©,670
=4, 71 9,080
5, 270 9, 29¢C
6,860 10, V0
7,060 10,800
6, 410 *140,000
6,020 10, 300
5,990 11, 200
Sy 500 11,900
4,870 11,900
4y 460 42, 900
4, 490 12, 900
4,870 ®12, 900
4,630 13,800
4,830 13,800
S5 80 #43, 300
6,060 12, 000
5, 050 11y 900
6y 120 11,000
6,470 11,900
6,900 11,900
15 390 12, 300
8,220 11, 300
8,900 11,000
9, 490 11, 100
ﬁ’m | em————
5, 730 11, 00
6.23 1243
Te18 127
« 352 «6T0

Imches 63.0

& No gwuge helight record; diacharge interpolated,



Dats Jul
4 10,800
2 10, 600
3 11,900
4 *13, 000
b 12, 700
& a13, 100
7 13, 500
8 14, 300
9 14, 300

10 13, 500

" *13, 600

12 12,600

13 12, 400

14 11,800

15 11, W00

1% 11, 400

17 11, 500

8 11, 600

19 »12, 200

20 12,900

21 12,900

22 #42,800

23 12, 200

24 11,800

25 11,800

26 10,800

27 3, 680

2 8, 700

29 7,620

30 7, 560

31 Ty 420

Kean 11, 700

Ca/mt 12,7

In 4.6

Haf -719

N, AcTe=feet:l

KUNHAR RIVER NEAR GARHI HAHIB ULLAE

Discharze in cusecs for year 1969

Aug

T, 420
75 700
-,010
8, 450
*®,690

*10, 100
9, 440
-, 960
9, 2”
15,000

"9, 360
8y 540
7,290
7, 410
70560

Ty 350
8, 420
75 460
7,030
6, 360

5,960
5, 480
»4, 560
4, 490
4, 350
4,230
4,070
4,040
4,050
4 190
®4,0%

1,070

769

8«86
« 435

3.¢9 Kax Day

Sep

3,970
3,770
3,6%
3, 540
*3, 37

*3, 320
3, 170
#3,010
2,880
2, 780

2,680
*2, 730
«2, 800
»3,850
*3, 140

2,680
»2, 470
*2, 420

2, 3%

29230

2’ 2”
#2, 220

2, 130
#2, 060

2,020

. #4,960

1,95
1,960
1,970

2,720
2.96
3.20
.62

Oot

*2,010
1,970
1,920
2,020
1,850

1, 7680
1,710
1, 680
1,640

1,880
1, 660
1,710
1,820

1,820
1,610
1, 520
1, 490
1, 500

1, 460
1, 450
1, 450
*1, 450
1, 390

1, 280
“’ 720
t3, 3%

2910

2, 160
1,960

1,800

196
2.26

111
1%, 000

Nov

1,890
1,900
L840
1,800
1, 760

4,720
1,770
1,670
19650
1,580

"4, 530

*1,840
1’ %0
1, 500
1. 4&

1, 400
w1, 360
1, 330
1, 350
1 360

1, 340
1, 300
1, 290
1, 270
1, 250
1, 230
1,230
i, 220
"1, 290
1, 190

1, 490
1,62
181
.089

Mn Day 794

7

1, 170
1, 150
1, 160
a1, 160
31, "60

a1, 150
at, 140
&, 120
a1, 120
a1, 120

'1, 10
at, 090
21,080
a1, 060
51’050

n1,030
‘1.0&
a 990
78
943
943
943
936
929
929

929
"9 22
901
922
922
901

1,030
1o 12
129
063
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KUNHAR RIVER NVEAR GARHI HARIE ULLAH

Suspended sediment concentration - 1969

Discnarge Temp. of Total PPX
Water °F by weight

in cupecs

978
936
964
880
387
841
1,090
1, 320
1, 380
1,51

2, 120
2:5%
4, 200
2,870
3,040

5y 310
35%
3,270
3,140
4, 780
6,08C
5670
11, 100
8, 280

10, 000
11, 100
12, 400
12, 600
12, 600

13, 100
11,900
12, 200
8, 820
9,060

7.650
9,080
10, 600
13, 200
8, 160

42
41
41
40
41

41
42
43
43
47

48
49
48
49
49

49
49
48
50
50

49
50
52
50
50

49
51
50
51
50

52
54
53
53

54
56
56
57
62

29
24
17
26
22

17
66
243
101
201

188
255
4, 860
220
149

3,0%
121
95
153
258

Percant
Sand 8iit
14 76
18 64
58 - 314
a2 43
3 57
49 41
24 58
56 27
0 38
5 33
21 60
8 T4

Clay

18

1
25

1
e

23



KUNEAR RIVER NEAR GARHI HABIB ULLAH 209

Suspended sediment oconcentration - 1969

2969 Disocharge Teamp. of Total PPM Percent
Datse in cusecs Water °p by weight Sand Siit Clay
23 Aug 4, 550 82 - 108
26 Aug 4, 270 61 128
28 Aug 3,800 [ 107
5 Sep 3, 200 60 113
& Sep )30 59 41
8 Sep 2,930 62 81
12 Sep 2, 750 63 37
43 Sep 2,870 62 32
14 Sep 4, 400 58 127
14 Sep 4, 430 58 123
15 Sep 3, 1% 57 84
17 Sep 2, 400 59 53
20 Sep 2,240 63 14
23 Sep 2, 150 0 23
25 Sep 1’990 62 26
27 Sep 2,010 62 i 27
1 Oot 2,020 61 125
34 0ot 1,840 53 24
11 Bov 2, 500 53 68
12 Nov 1, 160 64 w2
17 Bov 399 51 23
0 Deoc i, 080 56 68
19 Deo 992 55 - T4
25 Deo 978 40 33
27

Deo 938 44 60

¥ote 1 Sand is all sises above 0.0625 mm,
811t is all ol ses between 0.,0625 mm and 0.0055 ==,
Ciay is all sises smallier than 0.0055 mm.
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JHELUM RIVER AT KOHALA - 1969 211

Location Latitude 34%07+, Longitude 73°30:, on right bank nearly ¥
-~ MMlas dowantrese oZKobals Bridge on Murree-Muzaffarabad Hoad.

Drainage area 9,510 square miles.

Records availnblo Gauge height record of old geuge from January
®mber 1968 by Surface Water Hydrology Project,
WASID, EAPDA. Feriodic discharge measuremenis started from
nccanbor'195A, Gauge height record from 1899 to date with
Hydrology Directorate of Irrigation Department, Lahore. The
‘new gauge was established by Surface Water Hydrology ¥roject
on right bank since April 1968.

Average discharge 32,200 cusecs (23%,300,000 acre-~feet per year
or . fiches runoff per year). Average taken for 5 years

from 1965 to 1969.

Extremes Maximum diacharge during the year 98§,00C cusecs on
M0 TAugust (gauge height 29,80 feet); minimum daily discharge
5,270 cusecs on 29 December.
1965-69: kMaximum discharge observed 132,000 cusecs on 24
April 1965 (gauge height 4,00 feet ; old gauges)minimum
dally discharge 3,670 cuseca on 27-2§ January 1966

Gauge Staff gauge fixed in steps on right bank near the cableway.
ge being read at one hour imterval throughout the year.
R.L, of gauge 1843+27 (levelling ir Hay 1969). Prior to
this & staff guuge was fixed on left bank upstrec. of Kohala
bridge and used upte December 1968.

Measuremepts St?bnty seven discharge messurewments were made during
year using 0.2 and 0,8 depth method from the cableway

. nearly 1% miles downstream of bridge. Sixty sets of sediment
samples were taken by depth integration method using D-49
sampler from cableways Ninsteen of these were analysed for
particle sise distribution and the rest for total concentra-
tion. Feventeen surface samples were collected and analysed
for chemical composition.

Dcterminnt;on af;ﬂinchargs The station is contrelled by the channel

; E = stage discharge relation could be affected

by movement of stones and bouldexs on the bed of the channel.

" Rating dated 28.5.?9 was used to compute the mean daily dis-
charges with ahift adjustments where indicated necessary by

periodic measurements.
Remarks Record fair. way be 5% to 10% on thn higher side.




232
Date Jan Fed
1 7 270 13, 100
2 75090 10, 300
3 7,060 *40, 600
4 5,940 #11, 200
5 6,800 *11,200
6 6, 700 11,000
7 6,640 *40, 800
8 65 560 10, 600
9 6,530 *10, 300
10 »5, 520 *10, 300
1 6, 470 *10, 100
12 =6, 320 10, 100
13 6,620 *12, 600
14 64,650 #13, 400
15 6, 320 12, 500
16 6, 160 11,900
17 6y 290 12,800
) ] 6y 520 13, 200
19 55,610 *13, 300
20 6,6 10 13, 300
21 6,410 13, 100
22 65 340 12,900
23 ‘6’560 12,800
24 6, 4% *13, 600
25 64440 15, 800
26 9y 140 16, 300
27 8,480 16, 300
28 85 12 16, 000
29 8, 370
30 9, 420
31 94570
Menn 7,030 12, %00
c./.i' 0973 .30
In Ce84 135
Maf + 432 +693
1969 Year: Mean 31, 100
Note ¢

JEELUN KIVER AT KOHALA

Discharge ia cusecs for year %69

Xaxr

*19, 500
1€, 600
18, 200
18, 300

*18, 900

19,900
20, 600
20,800
*24, 40C
22, 400

23, 500
24,800
26, 400
274900
29,800
30,900
31, 400
34, 700
49,800

 #45, 400
38,200 °

36,900
37, 500
"35’ 600

40,800

46, 500
41, 400
39, 200
-3¢, 200
38, 400

31, 00
3.26
‘378
1.92

Cafsq mi 3.24

Apr

38, 500
#38, 900
39, 300
38, 500
36, 700

*35, 800
38, 200
40, 300
42,600
43,700

45, 500
52, 100
49,800
47, 300
53,000
60, 100
#56, 000
30, 0G0
245 300
51,600

54, 100
47,900
44, 200
41,000
38,900

37, 400

36,“0 ’

41, 100

55, 00

*49, 600

el g i

44, 900
4467
S5e.22
2.67

* Discharge measurement made on this day.

¥ay Jum

45, 900 83,800
45, 300 86, 500
48,000 85, 300
48, 500 83,000
51,000 75, 200
55, 200 69, 500
58, 6G0 70, 300
61, 400 69, 600
6%,000 70, 400
59,900 724,900
70, 30C %70, 200
68,4 500 67,900
74, 500 68,800
78,000 T4, 400
2684 300 T 24 200
63,600 71,900
60, 500 73, 100
60, 700 %74, 900

- 64,800 76, 400
#6 5, 000 78,200
66, 400 17, 200
69,700 704 3OO
T4y 0O %67, 000
T 1,600 64,900
*7 4, 600 65, 600
72’000 ’ 66’ 500
T4y 400 67, 300
7T, 700 %4, 200
719 ;400 61, 300

B2, 700

65,600 12, 100
6.83  T.%0
4,03 4.29
Imches 44,00



Date

BOOAa M WwN -

31

Mean
Ca/mi
Ia
Maf

Jal

60, 100
58 400
60, 200
64,800
64, 500

64, 100
66, T00
69,000
*7 1, 400
68,900

66, 700
%65, 500
64, 400
63, 100
58,900

3R, 600
58,800
=53, 200
%80, 100
%6 3, 600

65, 500
62, 100
6 1, 500
59,5 5C0

- 56, 500
5 4,900
49, 600
42,900
39, 400
¥, 100

60,000
6 . 24
7«20

" 3469

N, Aore-fasets

JHELUN RIVER AT XOHALA

213

Uiscaarge in cusecs for year 1969

dug

=40, 200
41, 100

Bep

24, 400
20, 700
*19, OO
18, 200
17, 300

®17, 700
16,800
#46, 100
15, 300
14, 500

14, Y00
*14, 000
14, 100
*48, 100
17, 600

*1%5, 300
14, 000
*13, 600
13, 400
13,000

#1412, 700
12, 400
12, 700

®12, 300
11,900

11, 700
*141, 40C
11, 300
11, 300
11, 300

14,800
1.54
172
«880

ot

11, 00
125 00
11, 600
19, 400
10, 900

* 10, 400
10, 0O
9,840
9,680
9,550

11, 300
12, 200
» 10, 300
10, 100
11, 200

12,“)0
11, 100
10, 500
9,950
9,680

9, 450
9, 190
9,020
8,970
8,720

8, 560
8,970
*27 4500
23,000
17, 500
14, 500

14, 700
1.22
1. 40
716

Max Day 86,500

13,900 T, 430
13, 500 71,330
13, 300 7, 180

13, 000 Ty 120
12, 400 7,070
11,900 7,010
12, 000 5, 880
11,900 6, 790
#1414, 600 6y 680
11, 200 6,620
10, 700 6, 560

8, 100 5"”0
7,92@ 5, Bm
7y830 S5 3K
15650 5 270

1.07 O.04
1.20 0.74
613 . 38C



214 JHELUM RIVER AT KOBALA

spenaed sediment conoentration - 1969

1969 Diascharge Tenp. of Total PPU FPerocent

Date in cusacs Water °F by weight Sanda Silt Clay
10 an 6, 520 44 02

9 . an 8,310 45 . 97

% Jan 6,670 44 115

23 Jan 6,530 47 56

29 Jan By 400 50 117

4 Febd 11, 400 50 100

5 rab 11, 200 5 80

& Feb 11, W00 50 86

7 Fed 11,000 52 57

8 Febd 10, 500 50 58

2 Feb 1C, 500 50 75

14 Tab 1%, 100 50 79

19 Feb 13, 500 46 - 2914

24 Feb 13, 700 52 1, 290 3 60 37
9 Mar 21, 800 60 345 17 52 31
20 Par 47, 100 47 2,380 4 62 34
24 Mar 35,700 60 559 17 24 59
2 Apr 3, 700 64 484 a7 2 33
& Apr 36,000 63 174

12 Apx 53, 80C 65 1,62 43 43 14
17 Apr 56, 700 61 T04 5 64 31
22 Apr 48, 400 58 551 18 80 22
30 Apr 49, 500 50 1,900 13 56 31
4 May L 4%, W00 62 o ]

10 May Dy TN 82 el 1% 61 21
15 HMay 70, 400 =g 469 19 49 32
26 May %5, 100 a2 436 3 &2 25
5 Jun 764900 6z 212
9 Jun 71, 600 54 292

1% Jun T S 60 290

18 Jun Thy 30 60 321 38 45 9
2} Jun S el 61 21 E
29 Jun 68, 5 62 276 _

9 Jul 73 40 54 413 29 57 14
12 . 654200 ™0 220

Nt fi@gj,@@(} ?5 66

19 Ju £2. 800 66 217

2¢ J sy 3 68 245

21 Jul oy AN 86 211

27 Jul 2 EUD &9 164



No te

JHEELUK RIVER AT XOHALA

Suspended sedimsut oconosnsration -~ 969

Discharge Temp. of Total FPN
in cusecs Water °F by weight

41, 700
414, 800
6%, 600
48, 300
31,700

26, 500
22, 600
18, 900
16, 100
14, 300

22, 300
13,600
12, 400
11, 400
10, 300

31, 400
11, 200
9,23
6,860
5y 250

Sand is all sises adove 00,0625 mm.

72
76
62
66
66

T0
68
66
64
65

64
63
67
64
68

58
52
50
48
48

73
583

1, 390
254
720

o2
165
137
190

67

593
119
75
3
138

4y 200
04
61

72

66

Peroant

Sand 811t

1%
1

6

48
57

70

69

52

215

Clay

36
28

24

851t is all =i wes betwesn 0.0625 mm lmd 0.0055 =m.
Clay is all «ises smaller than 0.0055 am.
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JHELUM RIVER AT XKAROCT -~ 1969 217

Location Latitude 33°36s, Longitude 73°37s, wire - weight gauge
ixed on downstream side of the bridge on Rawalpindi ~ Xolt!
{Azad Kashmir) road, nearly 45 miles from Rawalpindi.

Drainage area 10,300 aquare mile.
Records available Mean daily discharge record from April 1969 to

date by Surlace Water Hydrology Project, WASID, WAPDA, Gauge
height observations were started frém 27 Jamuary 196%.

Extremes HMaximum discharge during the year 88,200 cusecs on 10
ugust (gauge height 54.06 feet); minimum daily discharge not
available as the record ise incomplete for low flow.

Gauge ¥Wire « weight gauge read to hundredtih of a foot from 08:00
to 16:00 hours or 06:00 to 18:00 hours daily fixed on the
downstream side of the bridge. Gauge aet to arbitrary datum.

Measurements - Forty six discharge observations were made during
The year, from the bridge, using 0.2 and 0,8 depth method.
Thirty two setes of sediment samples were taken by depth
‘integration method using D=49 sampler from the bridge, _
Sixteen of these were analysed for particle sigze distribution
and the rest for total concentration. Thirt§en Surface samples
were collected and analysed for chemical composition,

Determination of discharge Rating curve dated 30.5.70 was deviloped
from all the avaiIaEIh neasurements, This curve was applied to
mean dally gauge heights to compute the mean daily discharges.

Remarkas Record fair,
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Jan

BOOIr Mp W §

1969 Year
Hota ¢

JHELIM RIVER AT KAROT

Pischarge in cumecs for year 1949

Apr
8,800
38, 600
39, 200
39,900
3,500
37,700
39, 900
42, 600
44, 200
44, 300
48, 400

Feob Nar

52, 200

54, 600
49, 100
*47, TOO

58, 700
56, 200
#50, 200
45, 10
52,000

54, 000
49,000
«45, 300
43, 00
41, 00

», 500
39,000
40, 800
63,000
51, 400

46,000
4.47
4.98
2.74

Koan Ca/aq =i

¥ay

47,900
47, 300
48, TOO
49, W0
51,800
54,800
57, T00
#59, 500
63, 300
66, 500

67, 700
66,600
73, 700
75, 300
%67, 400
6 1,900
59, 600
80, 600
63,500
63,900
%45, 300

68, 400

72,200
69, 600
68, 500
T 1,000
T0, 900
73, 200
75, 9500
78, 400
80, 400

64, 500
6.26
7.22
3.97

inches
* Discharze Beasursment mnade on thias day.

Jun

82, 500
83,900
81,900
81, 500
74,600

*70, 300
70, TCO
70, 800
7'1’ 00
73, 600

70,800
68, 300
69, 600
71,600
T1, 700

T2, 400
74,800
76, 400
%76, 600 -
77, 400

76,900
71, 100
67, 500
65, 600
67, 200

%66, 700
68, 100
66,900
65, 00
63, 100

72, 300
7.02
7.83
430



Date

Bwoaao i wn.a

21
22
23
24
25

26
27
28
25
0
EL)

Rean
Cs/md

In
Raf

66,800
67, 700
71, 300
*72,800
*70, 800

68,600
*56, 600
66,000
67,600
60, 300

61, 700
%5 1, 400
61, 600
62, 700
67, 300

67,800
68, 700
54, 500

€8, 600

62, 500

§2, 700
*335, 800
60, 300
43, 200
44, 500
44, ©0
63,000
6. 12
T+08
3.89

M. Aore-feets

JERLUN BIVER AT KARO?T

Disoharge in cuseos for year W69

Aug

435,000
45, 600
45,800
50, 800
4, 100

55, 800
#55, 800

30, 200
*29, 700

28, 700
27, 00
#25, 200
25, 500
25,800
25, 100

41, 200
4,00
46t
2.53

Sep
24, 700

*23, 800

22,600
#21, TOO
#20, 600

22, 400
20, 600
*18, 9500
165 400
17, 300

#16, 800
15, 500
16, 700

»21, 300
20, 100

175 200
=45, 500
14,900
14, 800
14, 500

144 200
13,900
*14, 200
14, 000
13, 500

#13, 200
12,800
12, 500
12, 500

12, 500

17, %00
166
1.85
1.02

Nax Day

jeX-3 Nov
12, 500 16, 100
14,9500 15, 500
13,600 14,9060
12,800 w14, 400
12, 300 13, 700
11, 700 13, 200
11, 400 13, 200
11, 0 12, 900
10, 900 12, 500
10, 700 12, 00
14, 300 11, 700
14, 400 12, 000
11,900 12, 500
12, 205 11,800
#13,000 11, 300
13, 400 10,800
12, 600 10, S00
11, TOO 10, 00
11,000 10, 000
%900 10,y WO
%0, 600 9,940
10, 00 9, 760
©, 200 9,4%
10, 100 9, 170
9,890 8,940
9,680 8,750
9,880 8, 560
3%, 300 8,430
25, 700 ", 25
21,000 8, 140
17, TO0 e
13, 400 14, 300
120 1. ©
1.5 1.22
821 672
Ko Day

ny

8,0%
7,870
Ts670
7. 580
7s 490

Ts 550
7,370
*1,210

6,920

6,870
6,8 10



Fote 3 Sand is all sises above 0,0625 nm,

220 JHELUM RIVER AT KAROT
Susponded sediment concentration - 1969
1969 Iischarge Temp., of Total PPM Percent
Date in cussos Water °F by weight Sand Sils
15 Apr 48, 600 66 823 39 3®
23 Ap» 4%, 300 60 626 25 24
28 Apx 40, 000 58 290 :
8 May 58, 900 75 82s% 42 43
15 May 65, 100 62 1,010 40 37
21 ¥ay 66, 100 64 705 27 40
& Jun 70, 200 64 671 51 35
19 Jun 77, 400 62 711 45 40
26 Jun 664 400 68 X9 kX ) 47
27 Jun 57, 400 78 2,840 47 45
T aug 53, 200 71 999 7 85
° g 87, 100 73 7, 580 1% 64
12 Aug 41,800 73 1, 50 15 68
15 Aug 43, 300 73 2,860 29 63
19 Aug 39, 100 74 2, 580 20 58
21 Aug 37, 200 70 1, 260 10 56
25 Aug 23, 500 73 91
8 Sep 18, 600 68 1#©0
14 Sep 23, 600 76 4, 370 3 54
17 Sep 15, 400 70 186
20 Sep 14, 400 68 171
21 Sep 14, 200 72 92
23 Sep 13, 700 (] 88
26 Sep 13, 200 . 68 141
29 Sep 12, 400 66 90
15 Oct 13, 400 68 293
2% oot 9,930 68 85
4 ¥ov 14, 600 50 245
29 - Hov 8, 280 50 - 64
8 Deo 7,210 51 69
24 Dec 6, 180 48 186

Qay

Silt is all «izes between 0.C625 Em and 0.0055 mm.

Clay is all siges smaller than 0.00%5 am,
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BISHAE DAUR KAS NEAR MISSA - 1989 23

Location Latitude 3311+, Longitude 73°23+, 3 furlongs downe
Etream from the Grand Trunk Road, 1% miles south-sast of
Bishan Daur and 7 miles south-=east of Gujar Khan.

Dréinage area 58 square miles.

Records available July 1961 to date by Surface Water Hyadro-
“ISgy Progect, WASID, WAPDA,

Average diascharge 10,6 cusecs (7,640 acre—feet per year or 2,47
inches runclf{ per year). Average taken for § years for 1962
to 19690

Extremes Maximum discharge observed during the year 35,040
cusecs on 21 July {(gauge height 7.42 feet). Zerc flow for
many dayse :

July 1961-69: Maximum discharge observed §,550 cusecs on
6 August 1967. %erc flow for many days.

Gauge Continuous auvtomatic water stage recorder with natural
channel conirol. Zero of gauge datum at elevation 13g53.2
reduced level.

Heasurements Forty three discharge measuremcnts were made
during the period by current meter using 0.2 and 0.8 or 0.6
depth method., Low water measuremeants were made by wading
and high water measurements from the highway bridge 3 furlong
upstream. Eighteen sets of sediment seamples were taken by
depth integrating method using DH~-48 sampler while wading or
D-49 sampler from the bridge. Fifteenm of these were analysed
for particle size distribution and the rest for total con~-
centration. Four surface mamples were ccllscted and analysed
for chemical composition.

Determination of discharge This stream has a sandy channel that
TTTTERITEE Frequentlys RAting table dated 18.10.69 was contimmed.
Daily mean discharges were computed by suing above table with
- s8hift adjustments to the gauge heights.

Remarks Record good, Mean daily discharge figures shown to first
— . place of decimal only.




224 EISHAN DAUB KAS NBAR MISSA

Discharge in cusecs for year 1989

Date Jan- Feod Max AprT May Jun
1 2.4 SeT 2e¢5 1o 2.4 O
2 244 3.2 2,3 1o ¥ 1.5 0
3 244 249 2«2 0.9 11 0
4 2e4 2.9 1.9 0.9 0.9 4]
5 2.4 2.8 1.8 D.8 0.8 0
6 2.4 2.5 *1,8 0.6 0.6 4}
7 2¢4 2e4 1.8 Cu?l Oe5 2]
8 2«4 244 1.6 0.7 0.4 G
9 2.4 2.4 1.5 0.6 0.3 0

10 2.4 2.4 15 0.6 0.2 0

11 2¢4 2.4 1.4 Oe? D1 0

42 2.4 2.4 1.4 0«8 0 0

13 2.7 4.0 1.2 0.8 13 0

14 2.9 8.3 1.3 0.7 9.7 o

15 2.7 4.4 1.3 1.4 Teld o

16 2.7 : 3‘7 1-3 1.6 3-0 0

k¥ 2,5 4.0 13 1.8 15 0

18 2+4 #3,7 14 124 1e 1 0

19 2.4 3.3 2.4 1. 1 0.8 0

20 2.4 2«8 1.9 51 0.8 Y

21 2.4 2.4 1.7 2.5 0.5 0

22 2.4 2.4 1.7 2.4 O.4 ¥

24 2.4 2.3 1.7 1.2 Oe1 o

25 2+4 3.0 1.9 0.8 (o] 0

26 2.4 4.0 3.7 0.6 o 0

27 "2, 4 23,5 2.9 0e5 0 0

28 2.4 a 3,0 2,1 0.5 o 0

29 2.4 — 1.6 Ted o 0

3o 2e4 — ‘ 1.3 40 0 0

31 2.4 — *1. 1 e e —

Hean 2.4 3.3 1.8 1-5 1'5 4]

Ci/li 0,04 04,06 Ds03 0«03 0,03 4]

In 0.05 0.06 0.04 0003 0.03 o]

Acre~Ct. 51 %21 1% 89 94 o

1969 Years ¥ean 5.0 Ca/sq mi 0409 Inches 1.5

Note s #Di acharge measuremsat made on this day.

a No gauge height record; discharge interpolated.



Date Jual
1 0

Z o

3 L]

4 Q

s 0

& 0

T 0

8 0

9 0
0 “©.5
11 3.0
12 0.9
13 De?2
14 )
15 32
16 1%
17 Q.7
% 0.3
19 0.2
- o] (4]
21 «430
22 57
23 *4.0
24 »5.0
25 5,0
26 .1.7
27 0,6
&% 26
29 4.8
30 1.6
31 0.8
Mean 19
Ca/mi 0,33
Ia 0.3
Acre=t. 1y 180
Acrs-foeatt

HISHAN DAUR XAS NEAR MISSA

Discharge in cusecs for year 1969

c.6

.31
3.0
149
1e3
0.8
O.6

21
0.3
Ced 1t
1, 280

3,650

Sep

05
C.4
O.1
¢]
0

5.9
13
%10
B3

3.2

1.5
1.4
1.1

*1.5

37

14
3.9
2.3
1.4
1.2

1.0
o.8
0.7
0-5
0.5

0.3
02
O.1
Q
4]

B.2
Oa 14
0. %

87

Max Day 484

Oct Nov
o e}
0 s
o 0
o 0
0 0
0 G
o o
0 s}
0 o
LY 0
o ]
1.0 O
2.1 0.2
3" QQB
1'5 0.5
1.1 0.5
1«2 Qa3
1.1 O+ 2
0'7 902
.8 Ce?
0% D2
0.4 Oa2
O.4 Q.2
0.3 0.2
Ca3 0.2
6.3 0.3
0.3 0.3
0.3 0«3
0.2 [s - 3
0'2 0-4
Qe -——
005 0-2
0.01 0
Q.01 Q
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226 HISEAN DAUR KAS NRAR NISSA

Suspended sediment concentration - 1969

1269 Diacharge Temp. of Total PPE Percent
Tate in ousecs ¥ater °F by weight Sand Siit Clay
10 Jul 8.5 87 sos8 5 44 51
21 Jul 7 80 24, 400 5 56 R
24 Jul 179 78 15, 800 1 58 41
22 Jul 16 80 T1s 520 0 63 37
23 Jul 4.6 82 691 S 47 48
24 Jul 4.3 a2 176

25 Jul 5.5 88 163

26 Jul 1.7 93 49

12 Aug 358 78 20,900 5 T2 23
12 fug 254 78 9, 390 1 44 55
13 Aug §a2 85 1,0 % 6 2g 66
15 sug 176 80 9, 180 1 41 58
26 Augz 56 79 905 9 48 43
8 Sep 12 T4 963 3 33 64
9 Sep 281 T4 16,900 5 48 47
9 Sep 187 17 8, 800 17 49 34
15 Sep 110 72 11,600 - 1 54 3

¥ote t Sand is all siges above 0.0625 mn,
Siit ie all eigzes Detween 0.0625 mm and 00,0055 mu,
Cley is all sizes smalier than 00,0055 mm,
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POONCH RIVER NEAR KOTLI - 1949 229

Location Latitude 33029|. Longitude 73055s, on left bank just
= downetream from Ban NHullah, 3 miles southwest of Kotli and
29 miles northeast of Maangla.

Drainage area 1,250 square miles,

Records avzilable Diecharge records Kovember 1959 to date (with
7] At1c ‘ter~-ptage recorder since September 1950) by Sure
face Viater Hydrolegy Project, WASID, WiAPDA. August 1954 to
Degember 1955 by Dems Investigation Circle, data with Indus
Besim levelopment Besrd, Lahore.

Ave discharge 4,140 cusecs (3,000,000 acre feet per year
g; §L. 2 IBcHRes runcff per year). hAverage taken for 10
years from 1960 te 1969.

Extremes Maximum discharge cbserved during the year 209,000
tdsecs on 24 July {gauge height 29.50 feet); minimum daily
discharge 540 cusecs on 30 December.

1960592 Kaximum diacharge 327,000 cusecsg on § September
1966; minimum daily discharge 203 cusecs on 23 January 1961.

Gaupge Automatic water-stapge recorder in masonry shelter. Frior

to Saptewder 1960 staffl gauges Dear same site. Zero gouge
datun of stalf guuge at 1673.3%1 R.lL. The staff being read at
ons hous interval dally and used during the year. The recorder
woried duying high flow perieds only.

Nna-ar-uiniu Iinety discharges mesagurements wers made periodically
At neter uwsing Dyl and 0.8 or 0.4 depth method from
car on overhead cablesmy near the gauge. 3ixty five sets of
sediment camples wewe taken by depth integration method
using D49 soupler Ferly one of these wére anAlysed for par-
ticle sise distributien and the rest for tctal concentration.
Fifieen swriuate somples were cellected and analysed for
shemical cvempesitiea.
Dotorminatien of discharge This stution has an unstable control
-3 ring the aumerous rises that occur.
Inting dated Gad.69 was used. Discharges were computed by
shift adjustments based om dischearge measurements,
Remarks Hecord fair,

s en—————————




2% POONCE RIVER NEAR KOTLI

Discharge inm ocuaecs for ysar 1559

Date Jan Fed ¥ar Apr ¥ay Jum
1 742 5,010 3, 120 4, 480 *5, 550 »5,940
2 748 *3. 060 3, 140 4, 480 5, 390 55 310
3 742 2 13 3, 350 4y 260 5, 180 4,800
4 742 1,840 3, 390 3,950 4,930 *5, 050
5 »742 1,860 3,510 3,690 4, 900 4, 200
& 736 1, 560 3, 760 3, 400 4, 740 3,800
7 736 1, 500 3, 780 3, 460 4,690 3, 480
& 730 »4, 430 3,820 3,920 4, 780 3, 3%
g 724 1, 440 3,800 4, 160 5,070 3,110

10 718 1 410 3,71 4y 220 6, 120 *3,020

11 706 1, 400 3,780 4, 140 5,850 3,040

i2 742 1, 350 3,960 4,040 #10, 500 Low

13 *1, 000 1, 46C 4, 120 »3, 750 =20, 300 3,21

1£ 99 4 2, 330 4, 220 3,920 *15,000 3,110

15 1) =4, 770 4, 280 4,020 8,050 3,070

16 830 1,520 4, 140 5,050 5,920 *3, 110

18 753 3,19 4,990 3, 420 4,780 3, 550

] 154 2,300 *15,800 *2,970 4,670  %3,980

20 742 1,950 *40, 800 %42, 100 4, 200 4, 350

Z1 742 1, 790 5, 510 1,650 4,020 4,060

22 742 *1,710 5, 220 4,880 4, 340 3,130

2 T3 1,680 *6, 050 3,51 *4,6 10 3,600

o 724 2, 110 3,980 »Z2,590 4,000 3, 300

2 »32, 240 2, 270 =19, 100 2,740 3,940 3, w0

27 *3 140 3,320 8, 130 »2, 540 3710 3,040

2 1 790 "3’ 600 50 900 3’ 660 3, 570 "4;6”

25 1, 410 — % 370 =18, 400 3150 330

30 =1, 160 et e 4,950 T, TO0O *3,960 *4, 400

31 1, 100 —— 4,860 —e #4,020 _

Mean 970 2, 490 55840 4,850 59850 3,170

CB/&i Ot 78 1.99 4-67 3-85 4068 36‘02

1 n 0.89 2008 50 39 4. 33 50 39 3: 36

¥af 060 - 1” . 359 - 239 . 360 «224

1569 Ysars ¥ean 3,770 Cs/ng mi 3,02 Inoches 41,0

Notas # Di acharge measurement made on this day.



Date Jul
2 3,070
3 3,120
4 3, 280
5 4,060
6 3, 370
7 »3, 400
8 4, 570
9 5,830

0 5s 140

11 4, 000

32 3, 260

13 3,820

14 “9, 340

1% *5s 190

16 %, 050

17 3, 760

18 3, 580

19 »3, 400

20 *5, 090

2% 3,390

22 6, 90

23 4,800

24 *X, 600

25 0, 000

26 9, 270

27 8,61

2 14, 000

29 7,530

o ) 5, 090

31 *3,940

Nean 6, GBO

c‘/‘i St 3‘

in 6.16

Kaf w411

N, Acre=feets

POONCH RIVER NEAR KOTLI

Di scharge in cuseos for year 1365

Aug

3, 580
3, 3%
a4, 760
“©, 570
*20, 300

*55, 700
®42,600

%, 200
*11, 100
*14,800

8, Té0
8,430
6,930
6, 340
8, 170

8,6
%13, 200
»11, 300

€y 340

T, 480

6,23
*7, 260
5, 180
4, 0
4,800

4,950
3, 440
*3, 460
2,890
2, 680
2,620

8,970
T %
B.27
«5%2

273

Sep

2, 440
2, 270
2, |0
2, 450

»2,040

"4, 230
3,110
2, 360
3,80

2, 260

2,00
2,000
2,040
2, 510
30240

2, 680
2, 380
2, 300
2,030

*1,870

1,820
1,670
1, 770
1,830
1, 540

1, 360
wq, 360
1, 330
1, 200
1, 290

2, 180
174
1.55
« 130

Max Day

QOot -

2,5%
5, 120
2, 320
1, 590
1, 460

1, 340
1, 230
w4y, 170
1, 1%
1, 120

ﬁ.»;, m
3,220
1, 120

*1, 6560
3, 760

2, 540
1, 660
1, 550
15 500
1,430

4, 320
*1,230
1, 240
1, 170
1, 140

1, 160
1, 140
»1,860
2, 220
1,620
1, 120
1,850
1e 48
1. 70

. 14

55, 700

Nov

1,080
1, 140
»1, 190
1, 170

1, 150
1, W00
4,050
1,030

1,03
*1,030
$,030
286
928

879
865
851
% 30
g23

830
823
823
809
81

760
T42
748
742
742

ety

S40
0.75
0.84
056

Min Day 540

231

Dec

742
736
736
724
724

7%
71
»53 4
688

870

670
682
670
654
645

625
535
525
520

600
595
585

a7

555
550

545
545
540
550
637
CaZ4
0. 59
023



5 Ian
3 Jan
& Jan
7 Jan
3 Jan
1 Peb
1 Feb
¢ Fad
8 Peb
4 Fel
t7 Fab
27 Fet
28 Fed
19 Mar
1% Nar

20 Mar
23 ¥ar
24 Mar
29 Mar

25 ¥er,

26 Mar
19 Apr
20 Apr
29 Apr
1 May
13 ¥ay
14 Mag
3 ¥ay
1 Jun
4 Jun

46 Jun
49 Jun
28 Jun
30 Jun
14 Jul

1% Jul
20 Jal
21 Jul
24 Jui
24 Jul

POONCH RIVER ¥RBAR KOTLI

Suspended ssdiment concentzation - V69

Di scharge

T3%
1; °2°
2,040
3, 750
1, 170

25, 400
10, 900
3,210
1,420
2y 140

4, 220
12, 200

3, 420
164 000
16, 300

9,060
10, 00
5, 480
10, 600
13, 800

24,700
2,920
», 600
37, 200
5e 140

17, 900
16, BOO
44 30O
8,670
5 330

3,210
4, 220
4,950
64 630
19, 500

6,930

£,050
18, 400
35, 100
14, 400

Texcp, gf Total PPU
i cusscs ¥mter F Dy waight

56
53
5%
53
52
50

2%
26

T4
8614
38

4,990
3 130
%?
s
92

05
1,6
2,620
2, §60
1, 560

]
1,980
200
7 5860
190

Percent

Sand 8ilt

21
11

w833

2

wle8 aa B33

Boo pww W

>
=y

63

64
47

Ciay

15
42

2+3% 8¥ =&

YRR3R oS 2



POONCH HRIVER NEKAR KOTLI 233

Suspended sediment concentration - 1969

1969 i scharge Temp. of Total PPM Percent
Date in cusecs VWater °F by weight Samd Silt Clay
1 Jul 4, 120 86 309
3 Aug 65 250 16 4,060 2 66 32
4 Aug 15, 300 78 5,980 L) T4 16
5 Aug 24, 700 77 27, 100 2 61 37
6 Aug 65, 50C 78 19, 800 2 52 9
6 Aug 21,600 17 2y 790 P o) 45 35
T Aug 13, 200 T6 2, 380 23 51 26
& Aug &, 460 78 137
$ Aug 14, 600 78 10, 310 23 58 20
0 Aug 26, P00 80 9, 160 13 65 22
15 Aug 12, 500 T9 3,690 14 67 19
17 Aug 20, 800 78 Sy 720 15 16 9
22 Aug S, 180 78 170 2 44 54
16 Sep 2, 500 T° 119
20 Sep 1, 850 éo 58
27 Sep 1, 340 79 298
2 0ot 3,940 80 2, T00 11 AL 41
8 Oct 1, 180 ™ 111
11 Oet 12,4 500 8o 6§,6%0 16 61 23
14 Oot 2, 660 14, 900 ? 68 25
22 Oot 1, 270 4
26 Oct 2,750 %3
12 Yov 4,03 21
8 Deo 682 61 T4
19 Dec 620 59 -]

Bote ¢t Sand is all sises above 00,0625 mm,
81t is all sizes between 0.0625 mm and 0.0055 me,
Clay is all siges ssallier thamn 0.0055 mm,
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JHELUM RIVER AT MANGLA CABLEWAY - 1969 255

Location Latitude 33°08s, Longitude 73°381, on right bank one
Tliong downstream from Hangla bridge, wire-weipght fixed on
new HMangla Bridge on B.6+67« Continuous water stage recorder
installed in mesonry well on 12.5.67.

Drainage area 12,900 square miles.

Records avallable Diecharge record June 1958 to December 15646

= With automitic water-stage recorder from June 1959 to Sep=-
tember 1965 by Burface Water Hydrology, Project WASID, WAPDA,
Gauge helight recerd December 1905 to 1921 and discharge record
1921 to date by Headworks Division. Data available in Hydrology
Directorate, Irrigation and Power Department, Lahore. From 1957
the discharge figures published are the releases through Hangla
Dam Spillway omly.

Average discharge 31,000 cusecs (22,500,000 acre-feet psr year

or - nches runoff per year) for 35 years 1922=-55 computed by
Hydrology Directorate of Irrigstion Departnent,

254300 cusecs (24,100,000 acre-faet per year or 35.1 inches
runoff per year); average taken for 9 vears from 1958 te 1965.
Record computed by Surface Water Hydrology Project. From 1967
the data published is the release through Hangla Dam Spillway
hence nect included in the average.

Extremes 1922~6: Maximum discharge 1,060,000 cusecs on 29 August
3+ minimum discharge approximately L,500 cusecs.

Gange Prior to June 1959, staff gauge near the present recorder

T "“site was in use. An automatic water stage recorder mearly one
farlong downstream of the Mangla bridge was used upto 13.9.65.
From 14+9.65 to 11.5.67, old gauge downstream of lMangla Head-
works and an automatic wanter-stage recorder on U.J.C. at R.D.
16,000 were in use. The total flows were computed as discharges
downstream of Mangla Headworks plus discharges in U.J.C.

The water-astage recorder was reinstalled on 12.5.67 and a
wire-weight gauge was fixed on downstream side of langla
bridge on 8.6+67« The recorded gauges were used except for the
period when water went below the lowest intake pipe of the well.
Gauges were computed with the help of wire-weight gauge for
such periods,

Measurements Fifty one discharge measurements werc made from the

T Cableway by current meter using 0.2 and O.§ depth method
Twenty three sets of sedimeni samples were ccllected by depth
integration method using 0-45 sampler, All were analysed for toto
concentration. Eleven surface samples were collected and analysed
for chemical composition.

Determination of Discharge: Rating table dated 7.£.59 was used with

- BRITE ddjusthnents &8 indicated necessary by the periodic dis-

. charge measurements.

Record good; for certain days, the spillway gutes weore compl
ely cloped but seepage water was measured at th:fllte. b



236 JHELUM RIVER AT MANGLA CABLEWAY

Disoharge in ousecs for yvear 1969 7
Date Jan Feb Max Apr May Jun

1 250 10, 200 4] 10,900 44, 800 T 45 600
2 o 8,980 0 11, 100 44, 800 B 1, 500
3 #1,080 8, 700 o 11, 200 44, BOO 86,000
4 85 8,30 o 11, 100 44, 80O 85,000
5 1,090 12, 500 0 10, 800 44, 900 85, 800
6 324 17, 400 o 14,000 47, %00 85,000
7 1, 120 16, 700 0 25, 200 49, 600 711, 400
8 o 15, 400 o 25, 100 49, 600 63, 800
9 »1,330 12, 100 0 25, 600 50, 100 63, 400
10 *1, %00 8, 450 o 27, 100 56, 500 63, 400
11 0 4,950 0 28,000 60, 100 63, 500
12 1 2% 2y 320 14 %, 400 60. 0 8 1, 600
13 1,650 612 o 31, 300 63, 200 61, 00
15 1, 150 48 o 33, 100 66,800 €1, 200
15 210 o o 33,600 70, 600 61, 300
1% T65% 0 0 34,000 67,200 61, 40C
17 2, 360 0 o 34,700 67,000 %61,990
18 1, 260 o o 49, 400 60, 700 &1, 680
” 1, 960 2] 0 43, SoC 48, 10 £ 1,800
0 1,710 o o 43, 00 48, B0 &2, 200
21 2,080 ° o 44, 0 4y WO 63,000
22 672 o 0 44, 400 o, 2 63, 600
23 729 o o 44, 80 &5, WO 62, 500
24 262 0 s} 44, 300 45, 500 &0, 0
2% 3,600 o] 0 43, 800 46, 500 57, 700
2% 3 100 ) ° 43,00 =46, &9 %8, 500
27 8,52 0 0. 43, ©0 46, 600 %9, 000
28 7, 900 Q9 G, BB0 42, 600 4T, #DO 64, 40
29 8, 240 ' 11, 00 43,000 48, 100 66, 300
30 8, 350 — e 11, 500 44, 400 48, 800 62, 0
31 ®, 190 S o 10, T00 —— 99, 300
Csa/mi
In .
Mo L - 146 «251 080 1.90 3,22 3.96
1969 Yeart Mean 23, 400 Cs/sq m Inchen

Note = ¥ Discharge measuremsnt made on this day.



BOOAn VWD g

28
29
Jo
31

Hean
Cs/mi

In
Hat

M, Aore~feat 16.9

Jul

60, 000
52, 500
57, 200
56, 300
45, 500

27,900
21, 200
14, 200
10, 900
11,000

6,990
*7,920
11, 400
11, 400

=10, 300

5, T00
*5,820
5,340
4,680
£,030

5, 640
6, 300
6, 330
6, 480
7,980

*T7,950
T, 9%
12, 900
28, 600
22, 200
20,700

1%, 500

1. 13

JHELUK RIVER AT MANGLA CABLENAY

Diacharze ia ousecs for year 1969

Aug

20, 700
21,900
22, 400
22, 500
#24, 000
65, 300
62,900
74, 800
€5, 000
42, 600

42, 600
43, 000
22,900
14, 800
14, 800

14, 800
15, 8OO
*17, 30Q
17,900
32, 100

*38, 800

19,000
26,000

1.72

Sep

9, 000
15, 000
12, 800
12, 700
13,000

17, 300
14, 90G
10, 100
14, 706
11, 300

6,900
Ty 200
*8, 490
10, 800
23, 8OO

12, 700
1,920
8, 560
6,810
6,900

10, 700
20, 600
22, 400
26, 700
31,800
31,600
35, 00
»34, 700
34,800

17, 400

1.03

Max Day 74,800

Oct Kov
35,000 22, 700
35, 600 24, 800
35, 600 21,900
33, 800 21,800
36, 500 21,600
36, 700 21, 300
36, 500 22,300
36,000 22,000
35, 400 22, 100
33,900 22, 200

%29,200  ¥21,000
29, 100 21, 100
28,900 21, 500
27,000 22, 400
24, 500 21,800
24, 300 22, 500
24, 700 22, 400
22,800 22, 00
23,700 23, 0
22,800 =24, 400
21, 900 24, 700
21, 800 23, 500
21, 700 23, 700

21, 600 25, 400
21, 300 25, 900
20, 900 25, 800
21’ m 25' m
21, 400 26, X0
21, 500 25, 800
21, 500 23, %00
21, 500 -
27, 500 23, 200

1.69 1.38

Min Day O

257



1969
Date

0 Jan
31 Jan
1% May
2 Jun
3 Jun

17 Jun
12 Jul
15 Jul
17 Jul
26 Jul

29 Jul
31 Jul

13 Sep

11 Oot
11 ¥ov

18 Deo
30 Dec

Note

JHELUM RIVER AT MANGLA CABLEMAY

Suspended sediment concentration - 1969

Discharge Temp. of Total PPN
in cusecs V¥ater °P by weight

6, 660

S, 130
66, 700
79,000
87,000

60, 800
11,000
11, 400
5,820
8,010

28, 600
21,000
22,600
T2, 100
175 800

38, 900

8, 590
26, 100
2¢, 200
20, 800

9,110

7, 290
6,690

Sand is all sises abgve 0.0625 mm,

60
56
66
72
68

66
69
T0
81
70

T0
T1
T1
1€
74

74

25
3o
63
43
18

21
"
15
12
40

53
40
119
116
17

44
86
L
b
8

28
34
27

Pezrcent
Sand 8l

Clay

8il1lt is all wmsises between 00,0625 mm and 0.005%5 mm,
Clay is all sizes smaller than 0,0055 mm,
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RHOST RIVER AT CHAPPAR RIFT ~ 1959 241

Location Latitude 300200, Longitude 57030v, o right bank Just
upstream from the mouth of Chapjar Rift, nine miles upstream from
Rhost and 20 miles northeast of Quetta.

Drainage area 510 square miles.

Records available July 71961 to date by Surface Water Hydrology
Project, WASID, WAPDA. Pericdic discharge measurements started in
March 1961,

Average discharge 12 cusecs{§,600 acre~feet per year or 0.3%0
Ihiches runolf per year)., aAverage taken for § years from 15962
to 1969. ’

Extremes Maximum discharge during the year (5,130 cusecs on 22
“July (sauge heigat £.70 feet), minimum daily discharge Ze6
cusecs on many days in March,

1961=£2: Laximam discuarge observed §,130 cusecs on 0.2
July 1969. High water mark at 20.4 feet from unknown dutbe
believed to be highest in recent years; estimated discharge
24,000 cusecs; ninipum discharge 2.7 cusecs on 20=23 Farch

1967

Gauge Automatic water stage recorder since 1iLet1.62 set to
arbitrary datum. Frior to this, gauge readings were tolker from
za staff fastened to boulders and read fto 0.01 foot,.

Measurements Fifly three digtlharge measureunents were made by
current meter using 0.2 anil 0«8 or 0.5 depth snethod.
Low water measurements were nade by wading and high water
oras from car suspended on overhead cebleway. Thirly; seven sets
©f sedinent samples were taken by depth-integration method
waing DH=4E samnler when wading and P-49 sanpler from the
cableway. iiine oI these were unalysed foxr particle sime dise
tribution and the rest for tctal concentration. Twelve
surfice siwples were taken aud aralysed for chemical conpo-
sitien.

Determinution of Jdischarge This station Las an unstable bed that
5Nh1113 continucusiye rreviocus rating dated T4eT0.57% with shiflt
adiuetments based on periodic discharge measuremenis, has been
‘used to compute discharges.

Remmrks Record fair,




%2 KHOST RIVER AT CHAPPAR RIPY

Diacharge in cusecs for year 1969

Date Jan Fed Mar Apr Ay Jua
1 6.7 5:6 6.3 61 67 3.7
2 6.4 b 21 6.3 6ot 6.7 " 440
3 6.3 548 621 6e1 21 3.9
4 6,4 56 6.0 643 80 3.6
S 6.4 5.8 5«9 6e3 3.7 3.7
& 6.4 5.6 5.9 6.4 17 3.8
7 €e3 5.8 Ga.1 6o 1 3.6 4.0
g Ged - 546 646 6ol 3.7 440
9 6e1 5e5 5.4 6a.1 3.6 3.9

©0 6.1 5.6 6.4 6.1 3.6 3.

11 6e1 5.6 66 Te1 3.5 3.9

12 61 58 6.4 8.0 3.5 3¢9

13 6.0 620 6.1 7.9 3.7 3.9

14 6.0 59 6.0 Ted 331 4.0

15 5e3 589 040 T.3 3.7 309

16 6.0 6.3 6.0 T2 3.7 3.9

17 6.0 6. 3 6.0 ?. 3 3!7 309

18 5¢9 63 *6,0 Tet 3.7 3.8

19 59 #He3 548 70 3.7 s

m 5.9 6- 1 5'9 - 7- 1 3.7 ’3‘8

2% 58 6.3 5.9 Te1 3.7 4o ¥

22 58 a1 6.3 Tt 3.6 4,0

23 #5.8 6e1 5.9 Tel 36 40

24 548 640 6.0 Tel 3.7 3.9

25 5.6 640 6.7 TeO 3.7 .1

26 S5¢5 6.7 6.3 1.0 3.7 4,0

27 5.6 Geb 6.3 70 3,7 3.9

28 Se6 6ed 6e1 647 3.7 349

29 5«8 — 601 &e7 3.6 M

30 Beb — 640 67 3.6 w3,

31 b3 Socenn. 6.1 —— 1.6 —

Meaan 6—;0 5.0 6. b | 6.8 4¢6 3"

Cs/mi Oe01 Cs01t Ce01 001 0,01 0401

In D401 Ca0 1 C.01 001 001 0,01

Acre=tft. 368 339 378 406 280 231

1969 Years Mean 7.5 Cs/ag mi 0.01 Inches 0.20

Sote ¢ * Jdisocbarge measurement made on this day.
& Mo gaugs height revord; Aischarge interpolated.
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XHOST RIVER 4?7 CHAPPAR KFT

Dissharge 1n cusecs for year 1963

Ang

.8
3.

[ 3 3'?
a3.b
3.5

3.4
3.3
"33
3.3
3.3

3.3
3.3
4.0
3.3
3.4

3.3
3.3
3.3
*3.4
3.4

234

52
2.8
5.3
4.9

4.1
3.9
3.7
3.7
3.7
3,7

13
0.03
0.03

5

Acre-feest 5,420

Say

348
3.5
3.3
*l.4
3.4

.4
3.4
3.4
“3.4
3.4

3.5
3.5
»3.5
3.4
3.4

3.4
3.4
3.4
3.5
*3.4

3.4
3.5
i.5
3.5
3.5

3.4
*J.4
3.5
3.5
3.5

iS5
0.0
0.01
205

¥ax Day 615

OCet

3¢5
4.9
*3.6
3.2
3.2

.1
3e1
3.1
3.0
3.0

3.0
3.0
3.0
3.1
2.9

3.0
3.0
2.9
2.9
2.9

2.8
2.8
2.8
2,7
2.7

20? :

*2.6
2.6
2,6
2.7
2.6

3.0
0.0
0.01

B4

Bov

2.6
2.6
2.6
2,6
2.6

2.6
2.6
2.6
2.6
2.6

2.7
2.8
2.7
2.7
2.7

2.6

2.6
2.7
2,7

2.7
2.6
2.7
2.8
3.0

3.1
3. 1
3.3
3.4
3.5

2.8
Q.01
0.01

%5

¥in Pay 2.6
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Dec

3.5
3.6
3.7
3.8
3.9

4.1
4.3

4.3
4.3

4.3
4.4
4.4
4.4
4.3

4.3
4.3
43
4.3
4.1

4.1
4.1
4.1
4.1
4.3

4.3
4.4
4.4
4ed
4o4
*dod

4.2
0.01
GC.01

258



244 KBOST ELVER AT CHAPPAR RIFT

Suspenced sediment concentration - 1369

1969 Discharge Temp. of Total FPPM¥ Percent

Date iz cusecs Water °F by weight Sand Silt Clay
23 Jan 5.8 58 2%

% Feb 6.3 48 290

G ¥ay 6.4 50 2, 540 T 32 651
16 Mar €.1 42 142

24 Anr 7.3 68 66

27 May 3,7 16 38
20 Jun 3.9 78 111

21 Jun 3.9 65 7 43

22 Jun 3.9 &7 106

28 Jun 4.3 74 173
ze Jun 4.0 76 107

N Jun 3,7 76 T3

¥ Jul 3.8 75 72

2 Jul 4.0 73 76

& Jul 4.1 73 154

& Jul 4.3 14 188

14 Jul 4.1 g2 200

17 7 4.0 68 117
22 Jul 4.0 72 280
23 Jul 20 73 23, 400 2 M 63
2% Jul 490 68 22, 800 3 18 79
26 Jul 27 70 15, 200 2 22 76
S Aug 3.5 76 18 .
13 Aug 5.5 i {s] 9, 290 2 27 T4
21 Aug £5230 66 49, 300 47 53
2z Aug 54 64 27,800 5 ) 36
23 Aug 3.4 70 19, 800 4 22 74
24 Aug £40 68 21 200 4 28 68
27 Qot 2.5 &6 21

4 Nov. 2.6 60 ) 86

23 FHov 2.7 se 83

7 Dbec 4.3 51 95

¥ote & Sand is all sizes above 0.0625 mm.
Silt is all sizes between C.0625 mm and Q.005% mm.
Clay ie all eizes smaller than 0.0055 mm,.
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NARY RIVER HEAR SIBY -~ 1969 247

Location Latitude 29°31+, Longitude 67°49+1, on Sibi-iuetta high-
way bridge, 4 miles West of Sidi and 171 miles downstream from

Neri Headworks.
Drainage area §,710 square miles.

Recordas ayailable May 19671 to date by Surface Water Hydrology
Project, WABID, WAPDA. August 1958 to June 1962 by Hydrology
Directorate Irrigation and Power Department (uetta,

Average discharge £27 cusecs {454,000 acre-feet per yYear or 0,98
Inchea runoff per year)s Average taksn for 7 year frem 1952 to
1969 (except 1966).

Extrenmes Maximum dfscharge observed @aring the year 27,800 cusecs

T on 2% July (gauge heirht 15.67); minimum daily discharge zero
on many days during the year,

1961-69: Maximam discharge 106 ,000 cusecs on 25 March
19673 river dry at times.

Gauge Wire-weight gauge fastened to upstream hundr-il of bridge
= E'E'Gbaemd to 0,01 foot from 08:00 $076:00 hours Aaily during
low flow and more often during floode. Gauge met to arbitrary

detum,

Ngusurements Sixty three disoharge measurcments wers made during
year by ocurrent meter wsing 0.2 and Cuf er 0,6 dept! method.

Low~water measurcments weie made by wading smd hich woter neasure~
mants from the highway bridge. Seventeen gets of sediment sanples
were taken by depth-integration method using Di~&4L samrler when
wading or D=LO sanpler frem bridge. lime of these were analysed
for partiele size distribution and the rest for tot:l concent
ration., 3even surface pamples were collected and snalyses for

chemical composition,

Dstermimation of Discharpe Rating dated 7.3.59 was used with shifi
& ents where lndicated necemnary by discharge measurencnis.

Remarks Record good. Diversion &t Nari Headworks 11 miles upstream
uses rivem to dry up at times dnrin_ the year.




w43 NARI HEIVER NEAR SIHI

It scharge in cusecs for year 1969

Date Jan Fed Mar dpr May
1 0 o} 81 o sl
2 o] '+ 160 o} o}
3 (o} 0 71 0 0
4 o [+ 45 0 0
5 o o 23 0 0
6 0o Lo} 7.6 0 G
7 o o o 0 0
8 0 o o o] (4]
9 o 0 0 0 0

1 o o o] o 0

11 (¢ 's) o o 496

12 G 0 0 0 267

13 16 o] 0 200 33

14 14 o o 915 145

195 *18 o] 0 450 217

16 9.4 o 0 252 505

17 3.2 0 0 LRE 2 234

18 o &2 o 118 57

9 1¢] 17 o 101 a

20 [¢] 4.0 0 914 6.4

21 N a0 ¢ 75 1.6

22 e} ] 0 65 0

23 o o o 26 0

24 0 o (4} 4.0 s}

25 0 T} o 4] [

26 0 o] 114 o o

27 ¢} 0 65 (o] 0

% o) 69 62 ¢ o

29 0 — 12 o 0

30 4] — 7.0 o o]

34 0 —— 2.0 — o

¥Ysan 2.0 5.4 24 216 7€

Co/mi 0.00 0.00 0.00 0.023 0.01

In 0.00 0,00 0 .00 0003 C.01

Aore-ft. 120 301 1,490 12,800 4,650

196% Years Mean 195 Cs/mg mi 0.02 Inches

Note ¢ & Di acharge measuroment msade on this day.

B

16'6606 08088 08080 covovo cocoo ;é"goo .

-
»

0.00
0.00
L4

0.2



FARI RIVEE FRAR SI

Discharge in cuseocs for year 1969

Date Jul Aug Sep Dot Bovy
| 222 269 1e 2 o o
2 #1565 Bs L] L o] 0
3 237 1% ) (4] o]
4 79 925 0 o c
5 9 158 0 0 0
8 5.8 205 o o o
T 0 87 o 0 o]
8 0 47 o) 0 o}
9 0 13 #2800 o )
© o 65,4 %473 o 4]
11 o] (4] =5 0 0
12 0 40 4.6 o o
43 L) »266 1.6 o o)
"% 160 #3, 200 © 0 o)
15 =383 1,710 0 O a
% -T29 ogl L v] 4] o
17 314 574 o 0 o)
8 N9 23 0 v) 1)
9 32 63 ) o (V]
. 2.8 32 o] o *0
21 716 440 0 o 0
22 2, 590 2,090 © 0 2
23 *2,800 *3, 500 o o o
24 *90, 800 «543 o 0 o
25 uh, 420 480 ] 13 0
26 5, %80 *259 0 23 0
27 4, 380 #33g 0 0 0
28 2,93 140 o o 0
23 3,040 2 o 0 G
30 2, 490 Y o 0 o]
31 490 2.8 — 0 —
Nean 1, 440 " 508 1) 12 0
Ca/umi C. 17 0406 0.00 000 o
Acre—-1t.58, 700 31,20 943 71 o]

Acre=feett 141,000 _ Max Day 10,800 ¥ie Day _0

cooo 0oocood coooo novoo vsocoo coodo dvooo §
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w3 RUBRY
$EEEEEE

NARI HIVER NEAR SIEI

éu-poadod sediment concentretion . 1969

i acharge Temp. of Total PPM
in cusece Water °F by weight

2 54 100

2% T0 3,780

138 66 815

287 &7 5, 350

$3 85 237

364 8BS 5e 210

g1 90 13,700

111 86 170

130 &9 208

224 g5 293

294 94 3%

4, 170 25 10, 200

48 88 kY

6, 260 91 41, 100

465 96 11,000

406 96 2,070

460 90 3 IO

Sand is all sizes above 0.0625 mm,

Percent
Sand 8ilt

6 33
3 18
2 21
1 26
3 33
6 37
2 26
”

4 3¢
L) 63

Clay

61
77
k¢4

63
64
51

T2

R¥ O

811t is all si zee between Q.CE2% me and 0.005% mm.

Clay is all sises smaller than 0.00%5 mm.
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CHAXKAR KIVER AT TALLI TANGI -« 19K9 253

lLocstion Latitude 29034', Lengitude 680131, on right bank ¥ mile
ownstrean from Talli Tangi, 5 Miles northeast of Talli village
and 20 miles eant of Sibi.

Drainage arcsa 574 square miles.

Records wvailable Discharge records by Surface Water Hydrology
Froject, +¥AL51%, WAPDA from April 1961 to December 196§ from
Roevembher 1057 teo June 1962 by Hydrology Directorate of Irri-
gation and Fower Departrnent {uetta, No record could be
cellected durin_ the year 1946.

Average discharge 70 cusecs {(50,70C acre-fzet per year or 1.G46
inches run%?f rer rew.r) for six years from 1962 to 1955 and
1967 =G lw

Extremes Site suspendsd in March 1969.

April 1901-6{: liaximum discharpge cobserved 33,000
cusecs oun 25 July 1957. .idver dry at times every year. lo
record collected in 189432,

CGauge Staff nu_-e fixed on right bank; sltserved from CC:00 to
16100 hours dnily during low flow and more often during floods.

Gange set to arbitrary datunm.

Measurcenents Three discharge measurements were made upto liarch
1969 by current meter using 0.2 and 0.8 rr G.6 depth method.
No sediment sanmple or surface sample was collected

Remarks Neaosuremeunts have been included in the partial station
record. Site was suspended in ¥arch 1969.
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BOLAK RIVER AT IUKULANI BRIDGS « 1949 235

Location Latitude 29°271; Longitude §7°304, on downstrean side
of XKundlani bridge on Sibi- mette highway, twenty-three miles
west of 3ibi.

Irajinage area 1,560 Byuare miles.

Records available liay 1961 to date by SBurfuce Vater Hydrology -
roject, a1D, WAPLA+ Becember 195& to June 13582 by Hydro-
logy Directorate of Irrigation and Pewer Departuent, juetta.

Average discharge 71 cusecs (51,000 acre-fcecet per year or Ga.i1
inches rtunolf per year). Average tuken for 8 years from 1952
to 1959.

Extremes Hhaxinun discharge observed during the year 6,090 cusecs
oh c¢5 July {zauge height 9.75 feet); ninimum daily discharge
4O . cusets on nany 3Aays.

1961-69: Hexiwmum discharge observed 25,100 ecusecs an
25 July 19613 minimum daily disclinrpge observed 38 cusecs on
79 July 1961,
Guuge ‘Vire~weight pauge fastened to downstirean handrail of bridge;
observed to 0.01 foot fram 0£:00 to 15:00 hours daily during low
flow and mere often during floods. Guuge set to arbitrary datum.

Veosurcments Forty one discharge meusurcements were mede perliodiw-
G ring the year by current meter usin:g G.2 ani 0u,F depth
methode Twenty four sets of sedinent sanples were taken by the
depth-integration method wsing Diwkf suampler, All were analysed
for totul conecentratien. Nine surface sumi:les were collected and
opnlysed for chemical composition.

Deternination of discharge The coutrol at this station is shingle

‘-—“?TTTTS"fﬁafﬂigufgﬁsgﬁhbly stable except during high floodss
Discharges ware computed by use of previous reting dated
191053 with shift sdjustments as indicated necessary by

discharge measurements.
Remarks  Record fair; so observation has made during floods.
e




2% HOLAN RIVEK AT XUNILAKI BRIDGE

Dischbarge iu cusecs for ysar 1969

Date Jan Feob Max Apr ¥ay Jum
1 50 50 51 52 50 41
2 50 50 51 52 50 41
3 50 5 50 53 »50 41
4 50 50 50 52 49 41
5 50 50 50 51 50 41
6 50 5 5 51 0 41
7 50 50 50 50 51 44
& 50 50 %0 50 52 41
9 5C 50 5 50 52 41
1 50 50 50 50 51 41
11 50 50 50 51 68 41
12 50 50 50 51 52 41
13 50 50 50 50 50 41
14 50 50 S0 *50 65 41
15 *50 50 50 50 49 41
1% 50 S0 50 50 43 41
17 50 b o] 50 50 42 *41
18 50 51 0 p ¢ 42 »44
9 50 50 0 50 42 41

2 50 50 S0 51 42 41

21 0 20 =50 50 42 {0

22 50 50 50 5 42 *40

23 50 *51 5¢ 50 43 *40

24 50 51 51 50 43 40

25 50 51 52 0 43 e 3

26 50 51 51 50 43 41

27 50 .52 51 51 43 41

28 50 52 51 49 42 41

29 50 — 51 50 42 240

30 50 —— 51 51 42 "4y

34 50 — 51 - 42 -

Mean 50 50 50 59 47 41

Cs/m 0!03 G023 0.01 0.03 0.03 0403

In 0.04 0403 C.04 0.04 0.03 0.03

Acre-ft. 3,070 2,790 3, 100 301 2,91 2,43

1969 Year: Mean 54 Cs/aqg ®i 0.03 Inches 0,46

Note t * Discharge measurement made on tuis day.
a No gauge heigh' recordi discherge interpelated.



BOLAF HRIVER AT KUNIELAKLI BRIDGE 257

Discharge in cusecs for year 1969

Date Jul dug Sep Oct Xov Dec
1 40 47 46 47 47
2 *4 4 47 46 46 47 47
3 41 46 46 46 47 47
4 w41 46 46 46 47 *47
S 41 47 46 “46 47 47
6 »41 47 46 46 47 47
7 41 47 46 46 47 47
& 41 a7 46 46 47 47
9 41 46 45 46 47 47
1 e 46 46 45 a7 . 47
11 41 46 46 46 47 247
12 41 46 46 46 *47 a47
13 48 »46 46 46 47 47
14 47 45 46 45 47 47
135 43 46 45 46 47 A7
1% 41 46 46 - 46 47 47
17 41 46 45 *46 47 47
hoc 41 46 »46 45 47 47
19 41 46 46 46 47 47

2 41 46 46 46 47 47

21 41 46 *46 246 47 47

22 311 46 46 FY.1 47 47

23 315 w46 46 246 47 47

24 235 45 46 ads 47 47

25 905 %46 45 adé 47 47

26 774 46 46 46 47 a7

27 64 46 46 46 47 47

% 54 =46 46 47 47 47

2 52 46 »46 %47 47 *47

2 51 46 46 47 47 47

31 29 *46 — 47 — a7

Mean 119 46 46 45 47 47

Ca/mi 0.08 0403 0402 0402 0403 0403

In 0,09 0403 0.03 0.03 0.03 0.04

Adore.fts 7,310 2840 2,830 2,840 2,800 2,890

Acrenfeets 38,820 Nsx Day 905 ¥in Day 40



258 FOLAN RIVER AT KUNIE.ANI BRIIGE

Susperidec sediment concentration - 1969

1969 i pcharge Texp. of Toial FPM Fexcent
Date it cusecs Water °F by weight Sand Silt Clay
15 Jan 50 64 58
23 Peb 51 72 54
21 Mar 50 91 62
14 Apr 0 &6 58
3 Way 50 T7 58
22 May 42 86 62
17 Jun 41 g6 96
18 Jun 41 96 100
26 Jun 41 74 98
22 Jun 40 T0 91
23 Jun 40 91 £5
25 Jur 40 94 95
27 Jun 41 81 9&
29 Jun 40 ga 98
o Jun 41 g3 9%
2 Jul 41 96 93
4 Jul 41 82 93
& Jul 41 98 23
6 Jul 41 86 96
W Jud 41 88 a3
6 hug 47 94 70 -
31 Aug 456 87 18
2% Sep 46 84 6
2 Sep 46 89 9
17 Oct 46 &4 23
29 Oct 47 78 17
12 Xov 47 T1 23
4 Dec 47 63 47
29 Dec 47 62 32

Note 3 Sand is 81l aizes above 0.C625 mm,
Silt is all sizes between 0.0625 mm and 0.0055 Em.
Clay is all sizes smallier than 0.0055 mm,



[ 1%

(3]

0°c

v

[ -]

/™

fo0 aeg

€8

g8

v's

1]

78

e

€8

oz

%l

oL

oL

964

09,

08

005 998
o9 6L
vor 91 °¢
LA s80L
.44 L6*L
96¥ &6
aly 3}
139 (48]
24 f A
“duag

£ s @ LY ‘org

NOITHN mEd SLUvd

ru'b

09l

20y
AP

vitl

o'

L84

se

258

€96 - seTdwms Teqwp Jo ajef ey Tuotweny

ADCYRE INVRINMYN &7 ¥AATE VIR

2944

0g°L

AU
RIAT

30

"3

»

o0
oz*0

€20
13 A0}

("0
9o
&0
LA
&re

o

X

20
ro'g

2Lty
Ay

LT

&

%€

L

FEL1T ERd SIRITHALDAITIIN

&
08°2

€L
9%

(1041
(YA
i
se

L%

»

gz
SL*

Li*o
ks

ot
a8
A
£
oL

L]

o

avy

qeL
4

LM

"eg



Blank page retained for pagination




GAJ NAI NBAR JUBBELE - 1969 261

Location Latitude 26°53+, Longitude 67°14+, on right bank nearly
. 50 miles from Dadu, approachable from Johi Tehsil and 13 miles
Northwest of Gaj Rest House.

Drainage area 2,650 sgquare miles,

Records available Discharge recerd by Surface Water Hydrology
Froject, WASID, WAFDA, from liovember 1965 to date. Periodic
discharge observations and gauge record from 24 July 1964
tc 4 December 1964 observed by Lower Indus Project also
available with this Project.

Extremes Maximum discharge during the year 23,000 cusecs on 23
July (gauge height 10,40 feet); River dry at times during the
year.

1966-69 Maximun discharge 76, 100 cusecs on 1 August 1967;
River dry at times.

Gauze Auntomatic water stage recorder installed since 23 May 1954,
Working of regorder was nolt satisfactory. Enamelled staff gauge
graduated to D.C1 foot upto 7.50 feet and 0.10 foot from 7.50
feet to 15,00 feet fixed on the outer wall of recorder well.
was used for a part of the year. The ganuge was read from § A.E
to 4 P.M., daily during low flows and more often during floods.
Goauge set to Arbitrary datum.

Measarements Forty si: discharge measurements were made periodi-
cally cquring th: year by current meter using 0.2 and 0.8 orf.§
derth method. Low water measurcments were made by wading and
hizh water measurement from an overhead cableway. Thirty five
sets of sediment samples were taken by the depth integration
method uasing DiH-4f sampler while wading or D-49 sampler from
the cableway. Nineteen of thease were analysed for particle
size distribution and the rest for tectal concentration. lineteen
surface samples were aken and analysed for chemical composi-
tione:

*

Determination of discharges The station has a shifting control
alTected by The movement of sand and shingle. Zating table
dated 27.12.57 wos used with shift adjustment as indicnted
neceasary by the periodic messurements.

Lemarks Record good.
— :
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0.01
Cult
1:070

Mean

OAJ NAX NEAR JUBHLE

Dieunarge iu cusecs for year 1949

Feb

-h
-h

[ ]
WO

»

A

38 :n:z‘c58?5 wwowd
N

——

S

.
0.00
0.00

573

73

Max

8.5
8.C
8.0
Te5
6.5

5.0
4.5
4.0
3.0
3.0

2.5
2,%
2.0
1.8
)

o
0

o
«130
47

34

2%

21

8
»4, 680
488
176
100
63
44
25
94
0.03

0.04
5, T80

Cs/"q mi O0.03

* Discharge measursasnt sads on this day.
a No gmuge height vecord; discharge isnterpolated.

Apr
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»13
11
10

8.0

Te5
3.0
3.5
.2,5
2.5

2
2.5
3.0
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0.8
0.4
Ce4
1.2
1.0
0.8
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0.2
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0 O«
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9 0
132 0
42 ]
20 14
1% »383
172 x54
11 30
Te5 22
6.5 9
5.0 14
3-5 900
1. 5%
"y, 1.8
1.0 ted
Ce8 2
OB 4]
b o
o (¢ B
o “1.9
g g
8 -
% 24
0401 0.01
O'O, 40‘ '
9%4 15 440
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GAJ NAI NEAR JUBHLE 23

Di schearge in cusecs for yaé.r €S

Date Jul Aug Sep Cot Bov Dac
1 Q 38 44 08 Se B 6.0
2 o 24 40 0.4 5.5 8.5
3 0 1w 40 0.6 4.5 Tl
4 e 14 32 Ded 4.0 7.0
5 e} 13 7 0.0 3,5 Teb
.3 0 11 kY 140 3.0 7.5
7 0 10 34 1.2 2.5% T.%
) 0 9.0 X 3 0.6 2.0 7.0
9 4] 8.5 32 O.4 2.5 Ted

10 "6 8.5 26 0.2 2.0 8.0

11 146 7.5 27 0 2.% 28,0

12 »176 T5 24 0 3.0 a0

1. 36 720 ) 0 3.5 Be5

" '753 .1, SE 14 ) 8.5 900

15 *120 11 0 9.5 9.5

* 136 1,620 8.5 »5 TG 9.0

7 T1 244 8 98 6.8 9.0

% 31 02 7.5 51 640 9.5

o 14 54 6.5 21 3.5 9.0

» 3.0 =30 5«0 13 5e0 5

21 S.0 37 5,0 9.0 540 10

22 4e5 *440 440 €.5 S.0 10

23 4,830 *5 18 .0 5S¢0 S5e9 w

24 »1,020 152 Z.5 4e5 45 » 10

25 . %2,400 80 2.5 3.0 4.0 7

26 w21 397 _ 240 ®3.0 4.5 1§ ]

£ 44 215 575 148 2.5 S5 11

28 190 =0 1.6 24D -5.0 ©

2 - 90 125 1.4 36 5e0 11

o X 57 1.4 12 . 6.0 1%

31 4 I 50 —-— Te5 — 11

Nsan 66 276 17 - " &e7 B9

Cs/mi 0. 14 0.1 0,01 0+01 0,00 0400

In Ca 1B 0. 12 001 De01 G200 « 0.00

AoTe=rt, 22, 500 175000 1,030 1, 140 282 948

Aoremfestt 52, 500 Max Day 4,830 Min Day O



264 GAJ EAL ¥EAR JOBHELE

Suspended sediment comcentration - 1963

1969 i scharge Temp. of Total PPN Percent

Date in ouseos Water °F by weight Sand 8Silt CQlay
11 Jan 1% 60 &

18 Jan 9 60 25

26 Jan 17 60 38

2 Fadb 9.5 61 45

9 Fed 9.5 62 T4

16 Felb 11 64 44

19 ¥Mar 14.3 73 3,2% 7 g 55
25 Kar 59 000 60 6, 700 15 56 29
15 Apr 2 77 43

18 Apr 1 80 S0

23 May 1 80 57

15 Jun 548 78 11, 500 3 33 64
16 Jun 52 T4 1, 180 2 15 83
29 Jun 11 81 1, 840 4 42 54
10 Jul azs 85 15, 700 5 36 59
11 Jul 117 81 1,77 é 16 78
12 Jul 280 83 . 9,13 1 a7 62
13 Jul 29 92 255 18 42 40
15 Jul 84 89 335

19 Jul 12 93 200
24 Jul 724 90 915 1 19 80
25 Jul 214 83 128
26 Jul 536 87 690 2 . 22 76
14 Aug 1, 460 83 445420 25 15
15 Aug 1,050 g2 2,580 3 34 63
20 Aug 29 92 9 ‘
22 Aug 2, 550 80 9,960 5 52 43 -
23 Aug 666 - 80 3,543 1 - 25 T4
26 Aug 1,290 89 T, 480 3 52 45
28 Aug 348 g8 1,680 3 43 54
26 oot 2.5 82 45 :
T Bov 2.5 &2 44
28 Nov , 5.0 67 39

4 Deo T.C 66 a7
24 Dec 10 64 29.

Note t Ssnd is all mises above 0.062% mn.
8ilt is all sises between 0,0625 mm and 0.,0055 m=.
" Clay is all sises smaller than 0.005%5 mm.
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INDUS RIVER NEAR SEHWAN - 19§69 267

. o - N
Location Latitude 26023t, Longitude &7 53¢, nearly 5 uiles downe
stream of Sehwan villuge, 3C miles froem adu.
Recorda available Dischorpge reccord from January 1946E to date
with periodlc discharge measurenents since June 1967, by
Surface Uater Hydrology Froject, WASID, TAFDA.

Extremes Maximum Jdisciinrge durinal the yeur 452,000 cusecs on 30
Aurust (gauge height 113.37 feet); minimun daily discharge
14220 cusecs on 2-3 April.

196 8~69: Maximum discharge 452,000 cusecs on 30 August
1669 (gauge heisht 113,33 feet 5.P.U); miniwum dnily dice
charge 1,220 cusecs on 2=3 April 1959,

Guuge Staff gauge (enamelled plates) on right bank in two steps,

T Tgradusted to $.01 foot and read from OB:00 to 16:00 hours
deily during low flow and more often during high flows,
{Zero R.L. of the gauge = £1.20 S.P,D.).

Measurementse Thirty three digcherpe measurements were made periodi-
cally during the year by current meter using 0.2 &nd C.8 depth
method, with the help of &« boat and out-—bosrd woior. Thirty
.three seils of sediment sunples were taken by the depth integrat-
Jon method using D=48 sampler froom the boat. Iighteen of these
were analysed for particle size distribution and the rest for
total concentration, Fifteen surface samples were collected and
analysed for chemicual composition.

Determinution of discharge Rating table dated 22.5.59 was used,

WLt SHLATE & staents as indigsted necessary by periodic dis-
chArge measurenments. :

Remarks Record feir; runoff in inches over the drainage area has
not been computed as there are numerous diversions from the river
upstream of this aite, :



Date Jan
1 15, 300
2 15, 800
3 16, 400
4 15, 900
5 15, 100
é 15, 000
7 14, 600
8 13,800
9 13, 100

° 12, 500

11 12, 300

12 ®#11, 300

13 10, 200

14 9,640

15 9, 150

16 11, 000

17 11,800

1B 11,900

> 11, 00

20 8, 400

21 7,980

22 65,840

23 6, 470

24 5, 880

2% 6, 160

26 6,720

27 5970

2 5, 280

29 4, 460

30 " 3y€00

31 3, 490

Mean ﬂ, m

Cs/mi

In

Maf . 634

969 Year ¢

Fote =

INDUS RYVER NEAR SEAWAN

Pigcharge in cusecs for year 19€9

Ped

3, 25
2,800
2,65
2,530
2, 340

2, 290
2,210
2, 170
2, 130
2,080

2,040
2,000
1,970
1,940
1,930

1910
1,840
1,820
1,820
1,800

1, 780
770
1,750
1,730
1,720
1, TOO
1,680

L

2,050

- 114

Mesn 71,700

Nar Apr
1, 680 1, 240
1, 440 1,220
1, 440 1, 220
1,510 1, 240
1,510 1, 340
1, 460 8,570
1, 460 22, 700
15, 450 25, 500
1, 440 23,800
1, 440 21, 400
1, 430 21,000

»1, 430 19,800
1,430 =17,700
1y 420 6, 200
1, 90 15,900
15350 16, 300
1,33 16, 200
1, 430 15, 600

*1, 350 15, 100
1, 350 14, 300
1, 320 16, 300
1, 300 26, 200
1, 290 37s 100
1, 290 » 600

1,290 37,000

1,270 %38, gco
12260 44, 200
1,260 43, 700
l .2& 35’900
1,260 31, 400
"29 AP —————
1, 380 20, 900

085 1.25

Ca/aq mi

May Jun
30, 200 25, 200
32,000 22, 500
33, 500 20, 700
31, 00 20,800
27,600 22,000
25, 000 22, 500
22,800 #37, 200
20, 700 82,900
17, 500 K3, 000
15,900 127,000
14,500 143,000
13,000 145,000
12,000 134, 000
11, 200 #113,000
10, 500 99, 600

9, 540 98, 200
8,870 X%, 000
8, 270 117,000
7,920 122,000
T T00 121,000
#1K0, 400 =114,000
26, 500 114, 000
40, 500 124, 000
49,700 136,000
51,700 152,000
47,600 167,000
40, 500 184,000
.35, 800 *1975000
31.700 211,000
24,500 219,000
28,700 -
24, 300 110,000
149 6457
Inchesa

* Digcharge messurement made on this Aday.
a Bo gauge height reoord; disciarge lnterpolated.



Bwowo pwna ‘?

Jul

221,000
207,000
197,000
190, 000
*19 4, 000

196,000
194, 000
16,000
178, 000
172,000

170,000
*175,000
80, 000
19 1, 000
202, 000

211, 000
221,000
244, 000
#240, 000
241,000
243,000
240,000
248,000
254, 000
.2$g 000
256,000

255,000 )

257, 000
238,000
265,000

219,000

13.4

M, Acre-tfoot:

IFDUS8 RIVER NEAR SEHVAN

Diecharge in cusecs for year 1969

dug

268,000
#2779, 000
287,000
297,000
307, 000

319,000
329,000
328,000
#308, 000
278,000

251,000
248,000
260, Q00
275,000
293,000

*305, 000
315,000

327,000

336,000
346,000

355,000

366,000

378,000 -

392,000

@3.000

412,000
421,000

428,000

432,000
431,000
408, 000

335,000

20.6
51.9

Sap

376,000
304,000
18 1,000
170, 000
#4144, 000

133,000
142, 000
139,000
134,000
130, 000

120,000
107,000
*100, 000
89,000
86, 300

775,900
69, 700
60, 700
54,600
48, 200

42,000
38,000
39,600
44, 300
47, 300
42, 600
36,4 400

9,820
9,330
8,980
3,43
10, 100
10, 600
1C, 100

9,570
9, 500
10,600
12,000
12, 200
11, 100

13, 200

«B12

¥ax Iay 432,000

11, 300

9,60
8,77
g, 240
7,920
Ts:820

8,080
8,240
2,080
7,730
Tsb6 0

T+ 380
7, 550
7, 250
*7, 370
7s 55C

9, 17C

e 545

Nin Day

269

Dec

15 460
Te0 0
64 560
6,110
59940

55860
3» 130
Sy 500
*35, 180
4,760

ad, 500
ad, 400
4y 220
3, 780
3,520
3,220
2,980
2,820
2, 590
*2, 470
2, 360
2, 240
2, 170
1, 960
1,940
1,880
1,800
6,840
14y 200
14, 200
12, 600

5, 060

311

1y 220



270 INIUS RIVER NBAR SEEHAN

Suapended sediment cencentration - 1969

1969 D scharge Temp. of Total PM Percent
Date in cuescs Water °F by weight Sand Si1t  Clay
12 Jan 11, 50C 63 04
1 Peb 3, 360 68 51
18 Feb 1,820 7¢ 28
19 Mar 1, 350 : 80 19
13 Apr 17, 30C 84 408 13 - 45
26 4pv 38, 600 84 908 S 49
21 May g, 500 86 63
28 May 36, 200 88 915 12 51 37
7 Jun. 36, 900 90 1y 100 *
14 Jun 114,000 91 2, 360
21 Jun 115’000 89 ) 2,250 4 5‘ {0
28 Jun 197,000 20 4,030 8 62 X
5 Jul 19 4, 000 90 3,800 7 b ) 34
12 Ja 174,000 a8 3, 749 T - 3
26 Jul 2%8, 000 95 3,73 T 63 k)
2 dug 277,000 91 - 3970 12 58 k]
9 Aug 311,000 g2 2,950 ] 64 b 4]
16 Mg 303,000 87 3,710 13 ‘56 34
21 Aug 153,000 88 3, 140 21 52 27
.30 Aug 421,000 - 95 2,990 23 54 23
5 Sep 144,000 88 = 2,8% 8 12 2
13 Sep 10 1, 000 90 ‘,900 3 64 33
20 Sep 48, 400 86 1,0 . o 62 18
28 Sep 34,200 88 T42 3 59 3s
3 0ct 20,800 88 342 :
18 Nov 8,240 73 . 184
29 Nov 7, 340 64 42
9 Dec 5,230 T0 142
20 Dec 2, 490 - 6T 98

Nots ¢ Sand ie all « zes above 00625 um,
Silt is all s=iges beitween 0,0625 mm and 0.0055 nm,
Clay is all siges smaller tonan 0.0055 mm.
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IWEB RIVER AT BUND FORAD RHAU ~ 1962 273

Leocation Latitude 250090, Longitude‘%?eo1l, at pump nrouse on
TeTt bank 2 furlong upstream from weir, 19 miles norih of
Farachi and 30 miles upstream from Arabian Dea.

Urainage aren 3,640 square miles,

Records avsilable Daily discharge 1 July to 10 Geotober 1959 and
JU June 1560 to date by Surfuace VWater :ydrology Project,
WASIT, WAPDA. {gauge heights 71 July to 10 Cctober 1959 furnished
by WAPDA Rarachi Irrigation Froject).

Average discharge 351 cusecs {256,000 acre=feet per jear or 7.31
Inchies Tunoll per year}, average taken for 9 years from 1961
to 1959,

Extremes Maxirurn discharge cbserved uring year 3,607 cuseeo on
T 2L 0uly {gauge height 5,00 fect); ne flow on wany Jdavs.
195%-£9: Maxirun estinated dischorge 237,000 cucecs
frorm obscrved gfu e hei ht on 5 July 1952, Maximun flood
discharge believad to huve been 30 to 50 percent higher than
this estimated perke leriods ei ne flow occur durirn: most years.

Gauge Automatic water stagk recorder iustilled on 25.%. 1962,

l1so enwuizlled plates pgraduated to Cat foet ond read to .01
Toots Zero of gauge datum ab Rel, 124.85, Recorder was uscd to
comiyute the dischuarges.

Measurements Thirty two discharge neisurencnts werc made by wading
T dovwnktrean from bund at low flow. High water rating is computed
by weir formulas. Twenty five sets of sediment sanples wers
taken Ly use of DH=4L{ samrler. rour of these were analysed

for particle size distribution and the rest for tetal concents
ration, lour surface sanples were ollected and aralysed for
chiepical compositiona

Determination of discharge Hutin curve based on discharge measure=
menls at Jow sBtages and welir formulas at high stages is vsed at
this station. This ratin: table dated 13.11.1082 was used
throughout the yezr,

Remarks Record good.




HUB RIVER AT MIND MURAD KEAN

274

Discharge in cusedts fcr year 1969
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8 o]
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16 o
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® 0

19 s}

2 o

21 37

5%

24 1,630

25 491

26 224

1 4 93

8 V|51

2 =420

b ) *2B0

3 B2

Nean 193

Cu/ni 05

In *

Asreft. 11,900

Aore.Tests 26, 400 ¥ax Bay 1,6%

HUB RIVER AT BUND MURAD KHAN

DisGhprgs in cusecs for year

dug
175
136
93
83
69

57
30
32
*26
25

21
8
16
13
11

8.2
462
968

*506
247

Sep

X2
“144
112
“28
63

57
*50
42
o8
42

»47
*59
36
25
"9 5

11
8.8

*7.0
6.0
4.7

3.5
2.8
*2.2
17
1-.4

tad
12
0.9
1+ 1,1
0.1

-

3B
01

2, 360

Oct

O
]
0

31
25
3.7

6.4
4.0
2.4
€.5
135
1.2
88
6.4
5.0
4a1
3,1

5.5
»00

«00
3

1863

P F
& 4

2.6

b
-
-

4

)
L]
©

oo
v &

1

COO00 OCO0OOD DOOODO LOOODO OO?

i

0.4
«00
-00

22
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196

Jul

12 Sep

18 zen
S Sep
23 Sep
23 Oct
2 Npvw

Note

3

HUB RIVER AT BUND MURAD KHAN

Suspended sediment concentration - 1969

M scharge
iz ousecs

6£8
B4
258
128

93

78

26

20

15
8.5

595
07
€4
247.
159

93
52
34
&4
18
Te6
2.2
1.7
2.6
Z2.C

Sand is all eizes abovt 00,0625 mum.

Texp. of Total PPN
¥ater °F by weight

86 75960
92 2,610
87 758
137
&8

78
53
13
&5
31

2’ 790
350
110

93
328

96
94
n
57
65

162

28

38

43

€5 66

Percent
Sand 811t
5 34
5 3
3 23
1 9

Clay
61

74

Silt is all =i ses beiwesn 0.0625 um and 0.&55 -,
Clsy is all sises smaller than 0.0055 me.
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NUD RIVER NoAR MAI GONDRANI - 1969 e

. . . : . o s g .

Location Ilatitude 26 24+, Longitude ssoﬂan, two miles upstream
Iron ancient caves at Kail Gondrani, 13 niles north-west of
Las Bela and 1§ niles upstream of Porali River.

Drainage area 8§05 square miles.

Kecords available Uischarge record from Jamuary 1961 to date

T leREape Tor 1966-67 when only gauge height data could be
collected) by Surface Water Hydrology Project, WASID, WAFDA;
fragmentory record for Jamuary-April, September-November
1951, also available,

Average discharge $93% cusecs (74,480 acre-fret per year or 1.72
ifiches rTunerf per year) for § years from 1952 to 1969 (except
1966=670 «

Extrenes Daximum Jdischarge during the year 35,400 cusecs on 22

T ITy (Limge height 17.20 feet); minipum daily discharge 0.9
cusecs on many daySe

1582-6%: liawiwum discharge 40,000 cusecs on 2§ July
19643 nminipun daily discharge CoJ cusecs on 11 Hay 196 8.

Gauge Stufl guuge graduated to 0.1 foot and read tou nearest
T hnundredilr from 08300 to 16:C0 hours daily during low flow
anG more ofter during floods. Sauge set to arbitrary datun.

Measuremenits Sighteen discharge measurenents were nmade during
the year by current meter using «2 and 8 or «6 depth
metiwde Seventeen sets of sediment sanples were taken by
depth integrat@on nethod using PH~4§ suanpler while wading
or P=49 sunmpler from cableway. Thiree of these were analysed

" for particle size distribution and the rest for totul concen-
triticn. Sipght surface suamples were €eellected and sunalysed
for chenicidl conposition.

Peterminantion of discharge Rating takle dated 3043541964 wos used
Wita 8nilt aajustmwnte as indicated mecessary by periodic -
Giscliarge measurements.

Romarks Record fair,




2R KUD RIVER NBAR MAL GONDRANI

Di scharge in cuseos for ﬁaf 1969

Date Jan Fed ¥ar Apr May Jun
% 5.7 2.3 2.2 1.8 1.4 1.3
4 1.6 2.3 2.2 1.8 1.4 1,080
3 5.1 Z2e3 2.2 1.8 1.4 2, 200
4 45 2.3 2.2 1.8 1.4 152
5 3.9 2.3 2.0 1.8 1.4 14
6 3.9 23 t.9 ted 1.4 S.4
1 3.6 2. 3 1.3 108 1o 4 306
& 3.3 2e% 1R 1e8 1.3 2,7
g .0 2.2 o8 1.7 1.3 2.2

40 Ze% 22 A IS 18 90 2.1

i1 2.9 2.2 1.9 200 2,220 2.2

42 2e8 2.2 1.9 50 538 2.3

43 3.4 2.3 1.9 15 235 2.2

14 2.9 2.2 1.8 Ba4 25 23

% 2.8 2.2 1.8 2.9 6.0 1490

16 2.7 22 1.8 2.6 3.6 430

7 26 2.4 1.8 Ll T 2.1 144

) 2.5 2.4 1.8 1.7 1«7 »4

19 2.5 2.4 145 1.7 tod 80

. o3 2.% 2.4 18 1.5 1.3 176

24 2.5 2.4 18 1.5 .3 40

22 2.4 2.3 1.8 1.4 oy, 3 uo

23 2.4 2.3 1.8 7 %3 4.8

24 2.4 2.3 1.8 tad 1.3 4.2

25 2.4 2.3 1.8 1.4 1) 3.0

26 2.4 2.2 1.8 14 1,3 2ok

2? 20 3 302 ‘Os ' 1‘.‘ ‘ii 3 2‘5

2 23 2.2 18 1.4 ’ 1.3 244

s 2+ —— 1.8 1.4 .3 2.5

k. 243 — 1.8 1.4 1.3 2,3

31 2.3 -—— 1< — 1.3 —

Hean 2.9 2.3 1.9 11 w6 179

c’/ﬂi 0000 0000 0.00 0.6 ’ 0- 13 0.22

Iin O‘OG 0«00 000 001 O. ?5 OQ?‘

AcTemtT, 181 127 115 628 6,490 %,400

969 Year: Mesan 73 Ce/ng wi 0.09 Inches 1.21

Hote 9 » 14 goparge measursment made on this day.



KUD MIVER NEAR NAI GONDRANI 0t

Disobarge in cusecs for year 1969

Bate Jul Aug Sep Oct - Nov Deo
1 140 6.0 5.0 1.8 1.6 0.9
4 60 F 2.8 1.8 1.% 0.9
3 9.2 3.3 2.2 108 1.5 0.9
4 B0 249 1.8 1.8 1.5 0.9
% T.2 2.6 1.8 1.8 1.5 0.9
é S-4 2,3 1.8 1.8 1.4 0.9
7 3.9 Ze3 15 1.8 1.4 *4.0
& .0 2,3 1.8 1.8 LY | 1.0
9 3.0 22 1.8 1.8 1.4 1.0

0 2.9 2.2 1.8 1.8 1.4 1.0

11 3.0 2.3 Sed 1.8 LI 3 10

12 168 2.3 2.5 1.8 1.4 1.0

13 3, 4% w2, 3 1.9 1.8 1.4 1.0

14 48 23 1.8 1.8 1.2 0.9

15 6% 2.2 1.8 6.8 .2 0.9

* 1, 00 0 17 B2 e Oe9

17 50 33 1.7 1.6 1.2 0.9

] ) 12 =4.7 2.6 %=1 1.0

9 3.6 45 1.7 2.0 1e 1 1.0

] 1.8 33 1.8 1.9 1o 1 140

21 «q32 3.0 1.8 1.8 101 1.0

22 463 2.9 1e7 18 1.1 1.0

23 7,85 2.9 1.8 1.8 1.0 1.0

™ - 25 ®4, 060 1.7 1.8 1.0 1.0

% 1 190 23 .7 1.8 1.0 1.0

% 408 63 - 1.7 1.6 1.0 1.0

27 "2 11 1.8 1.6 1.0 1.0

-} 53 23 1.8 1.6 1.0 1.0

29 13 * »1.8 4,6 1.0 18

3o L3]] 13 1.8 1.6 1.0 1.0

31 8.4 Teé — 1.6 — 1.0

Nean 524 43 2,1 2.3 1.2 1.0

Ca/mi  0.65 0.05 0.00 0.00 0«00 0400

In ©.75  0s06 000 0.00 OO0 0400

So=tt. 32,200 2,68 126 19 74 &

Aorenfests 53,7200 ¥ax Day 7,850 Ma By 0.9



1969
Date

% Jan
17 Apx
22 Xay
17 Jul
21 Jul

30 Jul
6 Aug
13 g
19 Aug
24 Aug
1 Sep
0 Sep

25 Sep
29 Oot

28 Xov
7 Dec

Ko te

KUD RIVER NRAR MAI GONDRANX

Augpendsd ssdiment ooncentration .. 1969

i scharge Tamp. of Total FFPM Peroent
in cusecs yuter % by weight Sand Silt Clay
2.5 62 37
1.8 e9 51
1.3 98 89
60 86 6,840 3 20 T7
176 56 44, 300 48 52
12 86 218
2.3 84 27
4.5 93 276 -
387 86 43,900 1 45 54
€.0 B1 201
1.8 80 T4
1.7 78 19
1.7 T8 27
1.6 75 25
1.0 78 ”
1.0 62 17

Send 18 sll wises above 0.062% mm, ‘
Silt 1y all =i zes beotwsen 0.062% mm and 0.0055 mm.
Clay is all sises ssailier tham 0.0055 ni.
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PORALI RIVER AT SINCHI BENT - 1969 285

. - o P = s PR

Location Latitude 26 30+, bongitude 66 231, on right bank about
2 mile upsirec:: frowm Bela Khuzdar road and Porali River
erossing, 22 miles northeast of Sela,.

Drainage area 1,580 ocquare miles.

Records available Discharge record from December 1961 to Jecenber
156> and g rebruary 1968 to date gauge heigiits record for
196667y by Surface Water Hydrology Project, WASID, WAPDA.
Prior to thnt occasional gauge hei_hts by Farachi Irrigatiorn
Froject since July 1940, The site was not accessible in 1874w
67,y nence regular discharge observations could not be nnde,

Average discharge 119 cusecs (86,200 acre-feet per year or 1.04
“inchies runoli per year) Tor five years from 1962 to 1965 and
1969.

Extremes Ilaxinm discharge cbserved furin., the year 15,200
cusecs on 15 Suly ( gauge height 9.052 feet); Bindmum deily
discharge 0.5 cusecs on many daysSe

1952~-£5:49 HMaximun discharge 48,000 cusees (gaurse height
14,7C feet, datum some as for 19687 on 4 April 15653 mindiaup
daily discharge zero cusecs on many days in April 196 0.

Gauge Stafll pgauge graduanted to Ce? foot and read to mearcst
hundredth from OL:00 to 15:C0 hours daily darins low flou
and more often during floods. Guu_e set to marbitrary dabum.

Measurcwents TForty discharge nmeacurenents wers made during
the year by current neter using 0.2 ¢énd CeB ox V.6 dejpth
nethoqd by wading during low flows and frowm cableway during
floods, Thirty eight sets ¢ cedinent szmplos were talien

by depth integration method usin DIi-48 sownder while wading
aend D=49 sanpler from the overheid cobleway. Tairteen of
tiaese were. analyscd for varticle size distribution and the
rest for toetel congentraticons iine surfoce sorjdes wers
collected and unalysed for chewic:l composition.

Peterpination of dischurge The sireau hns o bed of gravel mixed
Wit Tine motering wihich shifts continuously. The site wuas
regularly mescured after wo years of suspousion l.e. 1966 and
1967« lish flow observations were not available, hence old
rating dated 2Z.11.85 was used with shift adjustnents,

Remarks Record fair; loew flow dischurges alfected by upstrean
versions.



286 PORALI RIVER AT SINCHI EENT

Discharge in ocusecs for year 1965

Date Jan Fed Mar Apr Nay Jun
1 15 11 14 32 14 64
2 14 12 14 26 12 12
3 14 12 14 21 12 194
4 14 12 12 7 11 26
s 14 12 14 17 " 21
6 14 15 12 17 9.0 )

7 14 15 4 15 11 17
8 14 15 12 15 11 14
9 14 15 12 15 11 14

1 14 15 11 23 58 9.0
11 14 15 11 27  1,9% 6.0
12 14 17 11 21 4,080 6.0
13 14 17 11 20 116 4.5

14 14 17 11 * 52 4.5

1% 12 15 " ] 44 66

16 12 17 11 17 40 55

114 12 7 11 =47 32 1,080

% 14 17 11 17 21 990

9 “q2 17 11 17 ® * 190

20 12 15 g1 1 15 94

24 12 3 11 15 14 60

22 11 17 20 1% wgq k")

23 12 17 21 15 9.0 *1g

24 11 * ® 14 Te5 15

25 11 15 T0 14 7.5 12

26 1 12 220 14 75 12

27 11 14 60 14 9.0 14

28 11 " 44 14 9.0 9.0

29 11 — 3 1“4 7.5 940

k '+ 11 -— M 14 6.0 #353

31 11 -— 34 — 6.0

Mean 13 195 % » 117 151

Cs/mi 001 04,01 0,02 0.01 0.08 0.0

in 001 0,01 0.02 0«01 0.09 O 11

Ao=Tt. 1 8> 1,600 1,0%0 7, B0 8,9%

969 Yeart HNesa 9% Ca/aq mi  0.06 Inches 0.84

Bote ¢ # Discharge mesmirement msads on this day.
& No gauge height vecord; discharge interpolated.



PORALI RIVER AT SINCHI BENT 287

Di sohaxge in cusecs for year %569

Date Jul g Sep Cect Yov Dec

1 #4190 46 11 D5 4.5 1%

2 &4 &4 TeS 0.5 Te5 15

3 128 46 4.5 al.5 9.0 15

4 w12 46 1.5 ale% 7.5 14

5 52 “4b a0 4.5 aT0 14

6 E 36 ab, 5 ‘06 ab.0 12

7 #23 . |} 3.0 3.0 25,0 92

8 21 24 6.0 4.5 e 4.0 12

9 20 *20 4.5 640 3.0 9.0
© o) ® 4.5 6.0 4.5 11
11 ® 17 3.0 23 4.5 11
12 134 125 15 23 3.0 9.0
1 1,9 146 1.5 13 3.0 14
14 3,430 #1904 6,0 24 6.0 11
15 4, 150 68 9,0 s 3.5 12 9.0
* 4, 420 w2 7.5 15 12 9.0
17 356 78 4.5 10 9.0 9.0
18 143 5 3.0 24 9.0 9.0
19 78 & 1.5 ) ] Te5 1"
m ﬁs 3‘ ’105 1 1 600 k| 1
21 =701 29 7.5 Te% 2.0 9.0
22 “230 26 14 13 9.0 9.0
23 1,7 327 12 15 11 11
24 473 w39 " 13 12 11
2% 1, 30 -39 " .C 13 12 12
26 “438 245 6.0 4.5 15 12
27 54 3.0 4.5 *1.5 12 11
. .| 48 1«5 1.5 .0 12 9,0
29 46 a 1.0 1.5 i.o 12 9.0
h 40 a 10 30-5 3.0 1‘ 900
31 =48 6.0 P 445 — T+5
Hean 680 93 4.9 12 8.3 11
Cs/mi O.43 0.06 0.00 0.01 0.00 0.01
In Oo” 0907 0.00 0001 0-01 0.01
AcmTt. #0,600 5 T 292 725 432 671

Aore-Teet: 68,900 ¥ax Day 4,420 Mie Day 0.5



PCRALT RIVER AT SIXCHI BERT

Sugpended
Diacharge
in cusecs

15

6

17

1
9.0

773

9.0

15

1.5
12
12

Sanc ie all miases abovs 0.0625 mm,

65
66
84
g2
91

86
81
80
79
83

89
83
gé
86
82

85
&1
84
82
T8

79
80
81

84

74
64
80

Temp. of Total PPN
Water °F by weight

L o]
11
72
25
92

15, 600
18, 000
31,900
6,01
08

04
2,820
49

31

18, T00

43
10, 100
3

44
43
1, 400

o

AV Y

ﬂ:'l\"l Ut a

sediment concentration - 1969

Perceant

Sand 8ilt

45
34

33

93

83 ¥

47
79

71
65

Clay

55
66

64

39

15

7¢

17
17
21
66

S11t iz all sises bDetween 0.062% on and 0.005%5 mm.
Clay is all sises smaller than 0.0055 mx,
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MISCELLANEOUS SITES
SUMMARY OF DISCHARGE MEASUREMENT



Strean
Brand: Kallab

Znod Rliwver

Jhelum River

Bong Canal

Beji River

Chakkar ¥iver

SITES DURTNC YEAR - 168

Looation of
meas:roment
ol te

Deggar
Latt 34029
Longt 72 29'

Mir Ali Kbel

Latt 31044¢
Long:s 69 35+

Chinari

Lats  34°09°
Longt 73 0'

Foot Bridge

(D/s Mangls -

Reservoir)

Babar Xach

Lats 29047
Longs 67 59+
Talli Tangl

Lats 29°34»
Longs 68°13¢

Drainage ares
square miles

231

5, 730

5,250

6, 300

513

DISCHARGE MEASUREMENTS KADE AT MISCELLAREOUS

Neamiremonts
Date Cusecs
22, 9.69 84

1, 10.69 T0
9.11.69 75
9.11.69 73
P4e 1159 62
7. 12.69 60
24. 12,69 57
T 1.69 45
13. 1.69 41
19. 169 41
26. 1.69 43
31. 1.69 40
4. 2.69 45
11. 2.69 65
17« 2,869 79
39, 3,69 81
6. 4,89 64
9. 4.69 79
22- 4.69 ‘6
8. 5.69 34
8. 6.59 33
6. 6.69 &4
. 6.69 k2]
23.%0.69 4,300
106 11,69 44 900
11.11.69 8 110
24, 11.69 3, 7%
2.12‘69 3’5%
9. 2.9 34,000
25. 2.69 15;730
4- 3:69 '23,”0
1. ‘069 m’m
1. .69 47
21. 2.69 46
22- 3069 4’1
,5' 1.69 ‘Dry
24. 2,69 Dry
23, 3.69 Dry



Strean
Hab River

DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS

SITES DURING YEAR - 1969

Location of
measursment
site

Dam Site

Lats 25215;
Longs 67 05§

Drainage area
square miles

293
Measuremants

Date Cuseos
8- 1'59 104
240 *069 1‘ ‘
13. 3.69 0.2
14, 4,69 0.2
20. 5. 69 Dﬂ
&. 6.69 Dry
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MISCELLANEOUS SITES
SUMMARY OF SEDIMENT DATA



296 NI SCELLANROUS SITES

Suaspended sediment conoentration - 1969

1969 Discharge Temp, of Total PPN Perxrcent
Date in cusece VWater °FP Dby weight Sand 8ilt Clay
ERANDU RALILAR AT DAGGAR
9 Nov 75 66 91
9 Bov 73 68 69
24 Nov 62 62 93
7 Dec 80 58 T1
24 Dec 67 48 k
ZECE RTIYER NEAR IR ALL a
T Jan 45 45 113
26 Jan 43 S0 271
11 Feod 6% %0 1,22 4 19 7
17 Pob 79 60 877 5 24 71
31 Mar 61 70 158
6 ipr 64 65 243
19 Apr 79 60 1, 780 2 37 61
22 ipr 66 T2 4, 900 © 32 )
JHIE.OUN RIVER AT CHINARI
23 Ooct 4, 800 65 425
11 Mov 5, 190 %8 157
2 Dec 3,59° ” 116
FRJI RIVAR EEAR BABAR XACE
% Jan 47 b} 79
24 Ped 46 59 T1
22 Mar 41 8o 9%
HOB RIVER AT BUB DAX SITE
8 Jan 1.4 67 55
24 Jan 1.4 65 92

Fote t Sand is 211 sizes adove 0.0625 mm,
31t is all sizes betwaen 00,0625 ma and G.OG55 .
Clay ie all sizes smaller than 0.0055 mm,



MISCELLANEOUS SITES
SUMMARY OF QUALITY DATA
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