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MITHAWAN HILL TORRENT 

REGULATING FLOOD WATER 

HYDRAULIC MODlil STUDY 

Mithawan Hill Torrent like other 10 major Hill Torrents of 

the district drains Suleman. Range hills which are steep and devoid of 

vegetation and so is a flashy stream. It debouches into plains at 

Darrah near Choti Bala abobt 42 miles south-west of D.G. Khan city. 

Flood basin irrigation Is done from the flow of this hill torrent 

below darrah by putting cross earthen embankments in the bed of the 

nullah by the cultivators and diverting the flood water Into fields 

enclosed in turn by embankments. In 1945 investigations for harnessing 

flood flows of Mithawan Hill Torrent in D.G. Khan District were carried-

out. An earthen darn 8000 feet upstream of Choti Bala was proposed by 

Superintending Engineer, Project Circle but the scheme was•not pursued 

further. 

In 1957, a Hill Torrents Division was opened by the 

Irrigation Department for collecting the hydrological data and prepar• 

ing flood control schenies for all the hill torrents but the division 

was closed in 1965 and the assignment•was entrusted to Small Vlam' 

organization of A.D.C. 

The discharges of Mithawan Hill Torrent re Corded at Darrah 

for the period 1960 - 1964 are listed in table I.1-1.1 411:,.:h shows 'hal.  

annual run-off of this torrent is of the order of /10,000 acre feet. 



The maximum flood recorded on 24.8.1958 had a peak of 77500 cusecs 

and has a duration of 18 hours, Fig. 1. One single flood on 24.8.1958 

brought 42900 acre feet of discharge. The run off acertained at Darrah 

during 	rains 	in 	the Summer period of 	1958 which 

recorded 	year, 	is 	listed 	below 	: 

Date 

1958 

is the wettest 

Yield 	in 	acre 	feet 

6/7 1,001 

16/7 1,658 

7/8 330 

8/8 331 

17/8 56 

24/8 41,90Q._ 

27/8 36 

29/8 915 

14/9 855 

17/9 635 

The table shows that only one rain durt ing the year may 

necessitate storage. 

The draihage from Suleiman Hill has increased substantially 

in recent years and so the maximum flood peak may exceed the ever 

recorded flood peak of 77580 cusecs. However for model study a 



hydrograph peaking at 77580 cusecs was used. 

The current irrigation done on this hill torrent is 

7899 acres during Kharif and 2447 acres during Rabi. Mr. C.E. Meade 

.A.O. Expert estimated that flood water of Mithawan carries 2% of 

sediment by volume which will mean that any detention or storage dam 

will be silted up rapidly as annual silt deposit will be of the 

order of 800 acre feet. 

The total capacity of crossings of Hill Torrent in D.C. Khan 

Canal system is 9400 cusecs and thus the .hill torrent has flood damage 

potential for the canal system. During 1967 11N, flood of thic; torrent 

breached right flood embankment of D.G. Khan Canal at .327 and 

damaged the tail at R.D. 3500 of Link No.III. 

  

    

The idea of detention bunds or retarding darns instead of 

conventional dams was mooted by the F.A.O. expert who proposed that 

a high flood of duration less than a day may be spread out to continue 

for 5 days period by the detention bOnd to enable the cultivators to 

use flood wafer more effectively. 

For regulating flood water of Mithawan Hill Torrent, ChiQf 

Engineer, Irrigation, Multan proposed in 1975 a detention bund 13650 feel 

long with maximum height of 35 feet, 2.7 miles D/S of the Darrah, Fig.2. 

The capacity curve of Reservoir is shown in Fig. 3. Ihe''.top of bund is 

proposed at R.L. 655. The upstream slope, one vertical three horizontal 

Wds proposed to be armoured with stone. To reduce seepage, a central 

compacted clay core is also provided, Fig. 4. 
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It was proposed to provide overflow structure in the 

Detention Embankment as below : 

R.D. Structure Size & Shape Cill 

level 

Discharge 

cfs 

1800 Gated Regulator . 10'x5' 	barrel 630 100 

3500 Gated Regulator 10/x10 1 	horrol 625 500 

4300 Gated Silt SlUice .10'x10' 	4rorrel 625 500 

6500 Gated Regulator 10/x10/ 	barrel 620 500 

9000 Gated 	Silt 	Sluice 105(101  barrel 

w. 

620 500 

11100 Spillway Width = 	270' 640 

12650- Breaching Section 632 

13650 

It was supposed that 5 No. irrigation and silt sluices which 

are scattered along the bund and are at low elevation will escape 75% 

of the total incoming silt in the reservoir whereas 25% of the silt 

will .deposit in the reservoir. Thus the life of dam with siltation to 

• 
crest level of spillway was estimated at 20 years and to full reservoir 

elevation of 650 at 55 years which may get reduced to 5 years and 

14 years respectively 6f entire silt is entrained in the reservoir. 

The objectives of the detention embankments are : 

a. 	To save the cultivators from the labour of raising 

bunds in the bed of Nullah after every flood in the 

Nullah. 



b. To attain proportional 'distribution of discharge 

in different proposed irrigation channels in 

accordance with established irrigation rights of the 

cultivators. 

c. To store flood water for irrigation uses. 

d. To lower the peak of floods downstream of the 

embankment and to protect D. G. Khan canal 

irrigation system. 

As an alternative to flood detention embankment, a conventional 

weir with left-bank off-take regulator was also tried at Darrah to attain 

objectives (a) & (b) above. 

Hoda : 

In order to study the hydraulic and silt features of the 

proposed bund, about 4 mile-long reach of the hill torrent including 

Darrah and 1 mile downstream of the bund inclusive of entire reservoir 

area was represented on the model on 	1:60 natural 	
scale. The model and 

prototype ratios are given below 	: 	
• 

Parameter 	Dimension 	 Scale Ratio 	Absolute 	Magnitude 

prototype 	 Model 

Length Lr 1:60 1 	ft 0.0166 	ft 	, 

Area Lr
2 

1:3600 1000 	sq.ft. 0.217 	ft. 

Velocity Lr/  1:7.74 1 	Ft/.;ec 0.129 	f t/sec 

Discharge Lr
5/2 

1:27885 100,000 cs 3.59 cs 

Time Lr2  1:7.74 1 	min 7.62 sec 
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The model was moulded in sand accurately in accordance with 

contours made available by Executive Engineer, Jampur Consiruction 

Division. All the features of the Dam, Spillway, Regulators and Silt 

Sluices were constructed to scale. For accurate measurement of the 

model discharge, a right angled V-Notch was used with discharge formula 

= 2.5 H2.5. 

Hydrograph peaking at 77500 cusecs was used on the model. 

Modet Tests 

Basic Test 

The basic test was proformed without proposed embankment. 

The model was moulded accurately after preliminary proof run test and 

was run with hydrograph peaking at 77500 cusecs after re-shaping the 

hydrograph to run specific discharge, Fig. 6. The current directions 

observed visually are given in Fig.. 7.1 - 7.3 and recorded photographi
-

cally for Q = 77500 cusecs are shown in Fig: 7.4. The water levels 

observed for the specific discharges are given in Table 2. 

• 

The results indicate thaT for all discharges the flow of :`  

the hill torrent after leaving Darrah gets bifurcated into two main 

currents, one taking a straight run but slightly left handed and the 

other right handed taking a sharp turn towards right at' about 5000 and 

6000 feet from Darrah - along the two natural depressions. The sheet 

flow on the flank's of the two main currents increases in depth and 

velocity with increase in flood stage of Nullah. The water levels 

observed at the Gawp positions shown in Fig. 2 are plotted in Fig.8 
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which shows that the water surface slope in the hill torrent is about 

4.64 peer lhousand at all discharges. 

Teist with-Detention Embankment : - 

The details of the retardation Dam tested on the model 

are given in page 3 & 4. 

After remoulding the model and representing the proposed 

detention embankment of 1975 and the appurtenant structures, Figs.2, 4, 

5.1, 5.2, the hydrograph Pdaking at //500 cusecs was run by adjusting 

the discharge after every five minutes and observing water levels alone 

the embankment at the same interval of time. Silt at the rate of 2% by 

volume was injected at the upstream end of model at all discharges. The 

velocities of the on-rushing currents impinging at the bund ELF>  well as the 

velocities of parallel:flow along the bund were observed. To maximise 

the escapage of silt, the •three regulators and the two sluices were 

kept open throughout the period of run of hydrograph as well as during 

the depletion of the pond (after the run of the hydrograph). Discharges 

of the three regulators, and two sluices and spillway were also 

recorded at different levels of the pool in the rising stale to deter-

mine their discharging capacities at every stale of the pond. 

At low reservoir e I evat i on s, l'he two currents'bifurcating 

at a point about 5000' - 6000' downstream of Darrah impinge on the 

embankment at S.S. 2 (R.D. 9000) and R2 (R.D. 3500) with a velocity of 
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3.0 It to 4.5 ft per second and then split up to spread side-ways on 

both sides of the point of impingement along the bund, Fig. 9. The 

water level along the upstream face of the embankment were observed 

al Intervals of 5 minutes on model, Fig. 10. the violet levels attain 

uniform level at R.L. 640 after 40 minutes (after 5 hours on prototype) 

at a discharge of 45000 cusecs but vary (indicating parallel flow) in 

the period 10 minutes to 40 minutes (i.e. from discharge 10,000 to 

40,000 cusecs). Tho maximum velocity of parallel flow along the bund 

was noted at R.D. 4000 - 6000 of the embankment due to the steep 

gradient of flow from R2 to R3 and S.S. 2 to R3. The parallel flow 

velocity diminishes us the potential gradient decreases by tilling in 

of the low level pockets on the flanks of forward flow currents. The 

reach in between Regulator R2 to Silt Sluice 2 i.o. R.D. 4300 to 9000 

is subjected to the parallel flow velocities beyond 3 feet per second 

and so this reach requires stone armouring. The water level becomes 

almost even from one end of the bund to the other at reservoir level 

640. The flow velocity parallel to the bund at the most vulnerable 

point (R.D. 5000) with different rates of rise of discharge is plotted 

in Fig. 11 which shows the maximum velocity of 9 ft/sec if the rate of 

rise of discharge is 10,000 cusecs per hour, the same as observed in 

1958 hydrograph. The size of stone to withstand velocity is 10 inches 

in dia or about 60 lb. in weight. The reservoir level with time Is 

given in Fie. 12. The maximum -reservoir level with art,Jhe regulators 

and spillway working rose to R.L. 652.4 against R.L. 650 computed, Head 

across the bund at Regulators/Sluices is plotted in Fig. 13. At maximum 

Reservoir Elevation it rises from 18.5' at R.D. 1800 (R1) to a maximum 

of 31 1  at R.D. 9000 (S.S. 2). The structures and the embankments will 



have to be designed to cater for maximum head across. The discharging• 

capacities of regulators and silt sluices at different elevations of 

the reservoir are shown in Fig. 14.1 which shows that regulators will 

have to be provided with gates as the designed discharge of R2 and SS1 

without gates is attained at Reservoir Elevation 631 whereas the 

designed discharge of R3 and SS2 is attained at Reservoir Elevation 

of 626.5. The discharging capacity of spillway at different Reservoir 

Elevation is plotted in Fin. 14.2. The discharging capacity of spil !way' 

at elevation 650 is 32000 cusecs against assumed discharge of 

30400 cusecs. The total escaping discharge at R.L. 652.4 has been 

computed as 64000 cusecs as shown in Fig 15. Thus the reduction in 

peak of flood of the order of 1950 is not substantial (only 1f3%). 

Although the sluices and regulators were kept open at all 

Reservoir Elevations yet they were not drawing any silt except the 

wash-load because these draw water. from,the still pond. The bed load 

and suspended load carried ay the flow gets deposited in the pond area 

at the tail end of back water curve, from where it cannot be flushed 

by sluices.. 

The wafer ievels recorded at downstream of the spifiway and 

sluices are plotted in Fig. 16. The bed level of stilling basins of 

structures should be designed in accordance with Fig. 17 (scour pattern 

• 
d/s of regulators) keeping some provision against future retrogression. 

L 
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Sitt aea)ting capacity 06 the Atuice4 

In order to check minutely the silt clearing capacity of the 

sluices, a separate test was performed by filling flue reservoir with 

fine silt upto a uniform level of 635.0 and then running the model for 

ten hydrographs peaking at 20,000 cusecs each of duration of 8 hours. 

All the five sluices were run without gates. It was noticed that the 

movement of silt was confined to a localised area in the vicinity of 

inlet of sluices, only when the depth of water in the reservoir is 

about 3-5 feet. The withdraw) of discharge by the silt sluices from 

low and high pond as recorded photographically are shown as below : 

• 

Fig. 	18.1 
	

Silt sluice 551 drawing from low pond. 

	

18.2 
	

Silt sluice SS1 drawing from high pond. 

	

18.3 
	

Silt sluice SS2 drawing from low pond. 

	

18.4 
	

Silt sluice SS2 drawing from high pond. 

CuuctuAivuS : 
• 

1. 	 The silt withdrawls are function of velocity at the bed oF 

the channel to the inlet and as Reservoir Elevation rises, this 

velocity decreases and so silt entry into the sluices decreases and 

any sluicing by sluices is confined to localized aren at the inlet of 

sluice.• Thu sluices are nol copablo of sluicing ony 	l I l excopi lho 

wash-load and•so annual silt trapped in Reservoir will be 800 acre feet 

i.e. 2% of total average run-off of 40,000 acre feet. The capacity of 
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reservoir upto crest level of spillway (El 640) is 4000 acre feet 

and the reservoir will silt up to crest level of spillway in 5 years, 

and will entail raising of embankments after regular intervals. 

It may be pointed out that the Chichali Dam silted up in 

the first year of its operation. 

2. The lowering of the peak of flood of the order of 1958 by 

the detention reservoir is of the order of 18% during the first year 

of operation of Dam which will reduce substantially during subsequent 

years, and so the damage potential of hill torrent is not lowered 

significantly. 

3. So the objectives c 	d page 9 cannot be met with even with 

detention embankment except for a limited period upto 5 years. 

4. The on-rushing velocities of flow during the very initial 

stages of filling of reservoir do not exceed 4.5 f.p.s. whereas the 

maximum velocity of parallel flow along the face of embankment in the 

reach R.D. 4300 to R.D. 9000 can attain a value of 9 f.p.s. and so 

the average size stone,armouring the upstream face of embankments ' 

should be of the order of 60 lbs. 

5. The maximum head across the embankment varies from 18' 

at R.D. 1800 to 31' at R.D. 9000 and so the structures W.WI have to be 

designed for this head across. 
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6. 	The structures as designed are not safe against tail erosion 

as tail water levels and scour R.Ls. were not assessed properly. 

/. 	 It is, therefore, concluded that the scheme of detention 

bund is riot hydraulically Ieasible. 

A distributor weir at Darrah site was therefore also studied 

as an alternative to the scheme.(Fig. 2) 

C .  
IliAtAilutokcoanattvincae.to deten-Uon embankment 

c. 	 ; 

The results of detention embankment were discussed with 

Chief Engineer, Irrigation, Multan, Superintending Engineer, Derajef Circle 

( 
	 and Executive;Eng.ineer, 	JaMpur Construction Division at the model. The 

poor silt performance of five sluices was also demonstrated on the model.• 

It was decided to try a distributor at Una rah as an alternate to 

detention embankment. 

Main Featunez 06 the abstAibuto4 

As envisaged, the distributor located 4000' downstream of 

Choti Bela will consist of an open weir 740 ft. long with crest at 

R.L..676.0,"a gated undersluice with a total span of 256 ft. with crest 

R.L. 669.0 and a gated regulator (clear water way = 60') on the left flank 

with crest at R.L. 672.0 to draw all the discharges,c5ftorrent'upto 1200 cs. 

for irrigation purposes. The design data of the distributor is given in 

Fig. 19 and Table 3.1 - 3.3. The undersluices had 9 bays‘of 24' and was 

further split up in two parts by a divide wall cover i mm the off-take 

regulator. This divide wall was found to be essential to sluice the 

pocket effectively. The main canal was aligned -on the left flank of nullah 

sufficiently away from the ingress of flows of Nullah, Fig. 20. 
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Tezt 1 : 

In this test, only the rising stage of the hydroqraph 

starting from a small discharge of 500 cusecs to the maximum discharge. 

of 77500 cusecs was used to study the over-all working of the 

distributor, the discharging capacity of the canal regulator and the 

effect of flood waters on the safety of the canal. Each discharge 

was run for a sufficiently long time to record the steady water levels 

generated above the distributor, to measure the flow escaping through 

the canal regulator and to observe the flow currents downstream of 

the distributor in relation to the alignment of the canal. 

It was noticed thetas the discharge was slowly increased, 

the 75 ft. wide regulator with 60 tt. clear water way takes entire 

discharge upfo.1200 cusecs beyond which the water starts crossing over 

the main we i r at R. L. 676.0, Tab I e 4 . 1-4 . 2. Then the recut la for was w I cloned 

to 12/ ft. with 10 bays, each 10 ft. wide to double up its discharging 

capacity as desired by the Field Officers. The widened regulator takes 

100% of incoming discharges upto 2300 cusecs at R.L. 676.0 and about 

40% out of 10000 cusecs coming down the torrent, Table 5.1-5.2. ' 

The main weir works ideally for all discharges especially 

when the undersluice is fully open at high flood discharges. The 

performance of the weir was also checked under conditions of 2-3 ft. 

retrogression and it worked quite satisfactorily. Some shoaling was, 

however, observed downstream of the under-sluices when the undersluice 

bays are opened to flush the silt deposited in the pocket as is evident 

from Fig. 21.1, 21.2, indicating 	that the undersluices as proposed 
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will flush the pocket effectively. 

The left current which was weaker without the distributor in 

• 
position now becomes stronger due to radical change in flow section at 

the site of the distributor, Fig. 22, and'consequently the parallel 

flow along the right bank of the canal increases. The spill discharge 

flows all along the canal alignment at all discharges above 10,000 cs 

and parallel flow-velocity' is as high as 6.3 f.p.s. at 30,000 cusecs 

and 9-10 ft/sec at 77000 cusecs. It was also seen during the 'test that 

some flow emerging from the under-sluice turns towards the left Fig.23.1, 

23.2 after leaving downstream nose of left guide bank and travels along 

the canal with a maximum velocity of 8.5 ft. at a point about 2000 ft. 

downstream of the distributor and then in conjunction with the spill 

emanating from the left main' current impinges against the canal at about 

8000 ft. downstream of the distributor and flows all along the Mithawan 

canal upto its tail end, Fig. 24. 

Te-ot 2 : Dowtotheam fe.4t glade bank Zepothened, 
tEed to thecanat 

The downstream left 'clutde bank was therefore lengthened to 

'gu i de  I ho flow from undersluices and 2500 ft.. long 'J' spur lo deflect 

the left main current to its original course and to save the canal from 

parallel ,flow along it,was provided. The flow conditions with this 

arrangement as observed visually are given in Fig. 25.1-25.3 and as 

ti 

recorded photographically for 9 = 30,000 and 77500 cs ars,shown in 

Fig. 25.4-25.5, which indicate that the parallel velocity alOng the-

canal is brought down to the non-erosive magnitude all along the canal 

except its tail end where another spur of about 1000 ft. length is 
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required to keep the spill flow away from the tail of the canal. The 

flow conditions in the presence of two spurs are shown in Fig. 26 

which shows that the spill flow is at a safe distance from the canal. 

Li. 	 Te.6t 3 : Hyditogkaph nun on the. modet. 

The complete hydrograph of the Hill Torrent for the year 1958 

(Fig. 6 - Table 6.1-6.2) was run on the model. The levels generated 

above the distributor in this case wore observed and the discharge 

finding its way into the canal regulator was measured for different 

C. 
	

levels in the pocket for rising stages as well as for falling stages. 

The four right bays of undersduices were opened when the level above the 

distributor reached R.L. 681.7 and the level in the pocket was 681.3. 

The water levels fell to R.L. 681.5 at the main weir and to R.L. 681.1 

in the pocket. The undersluice was fully opened when the upstream level 

again rose to R.L. 681.7 and 681.3 at main weir and pocket respectively. 

The maximum level attained at the weir at 77500 cusecs was 682.0 

against the corresponding level in the pocket at 680.3. 

The bed contours at the end of the hydrograph are shown in 

Fig. 27 which indicates that : 

a. The .pocket can be kept clean by proper regulation 

of bays of undersluices.); 

b. The bed load of torrent can be effectively stopped 

from entering the canal. 

C-. 
	 c. 	The upstream nose of diVide wall separating the weir- 

and the undersluice is subjected to heavy action 

C. 
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and should be properly designed to cater for 

0 	 scour R.L. 638. 

d. 	There is no indication of scour downstream of 

AP 
weir and undersluices. 

IP- 

ConauAionA : 

di 

1. 	 The measurement of discharge passing through canal regulator 

shown in Fig. 28 indicates that the 6-bay regulator can take 100% of 

incoming discharge upto 1250 cusecs without overtopping. the spill 

weir at R.L. 676 whereas 10-bay regulator can similarly draw whole of 

the incoming discharge,upto 2450 cusecs. It can also be seen that 
11 

thu 10 bay regulator can safely pass 4000 cusecs of 10,000 cusecs 

incoming discharge and about 9000 cusecs at a peak discharge - of 

77500 cusecs. The discharging capacity of the regulator can ire further 

increased if the upstream noses of the piers are curved to streamline 

the flow entering the canal. 

(2 

The feeder canal downstream of distributor can only be 

protected against parallel flow by :- 

d. 	Extending The cdownstream left guide bunk of fhe 

distributor to attain a length of 370' downstream 

of left abutment. 



b. 	Constructing a ',I' spur at R.D. 4.30 and 

mole-head spur at R.D. 13.8 of the canal. 

3. For proper flushing of pocket, a subsidiary divide wall 

in continuation of pier No. 5 upto a total length of 190' is a must. 

4. The Feeder canal and its off-take regulators will have to 

be properly designed. 

5. With a distributor weir at Darrah site only objective 

a & b detailed in page' 4 can be attained and it has no bearings 

on objective c & d. 



Discharge Recorded at Darrah of Mithawan 	 Tab. 1.1 

Hill Torrent 

YOUP 

1961 

Date 

1'1 . 3.60 

6.7.60 

8.7.60 

9.7.60 

11.7.60 

16.7.61 

20.7.61 

23.7.61 

24.7.61 

26.7.61 

27.7.61 

18.8.61 

21.8.61 

27.8.61 

2.9.61 

4.L.1. 

8.9.61 

Hours 

of flow 

6 

8 

10 

11 

18 

10 

7 

7 

 7 

10 

7 

4 

6 

7 

8 

9 

7 

Peak discharge 

in 	cosecs 

 17736 

2018 

120, 

44776 

37650 

Total 	: 

34270 

5481 

1255 

726 

22657 

4443 

233 

684 

2018 

44892 

44892 

21000 

Total 	: 

Total ,lischarge 

in Acre ft. 

3720 

349 

2243 

9681 

20675 

36668 

6873 

678 

 231 

167 	• 

5682 

549 

39 

135 

345 	- 

 9004 

9909 

3267 

36879 



Discharge Recorded at Darrah of Mithaman' 	 Tab. 1.2 

Hill Torrent 

Year 

1962 

Date 

21.6.62 

30.6.62 

1.7.62 

2.7.62 

12.7.62 

17.7.62 

18.7.62 

19.7.62 

20.1.62 

11.8.62 

30.8.62 

31.8.62 

7.9.62 

11.9.62 

12.9.62 

fours 

of flow 

4 

7 

3 

7 

11 

7 

8 

2 

9 

8' 

8 

6 

8 

6 

13 

Peak discharge 

in cusecs 

1682 

20290 

2024 

7520 

7938 

36314 

59162 

3476 

8523 

37155 

25084 

37902 

17223 

7320 

 59163 

Total 	: 

Total discharge 

in Acre ft. 

203 

2941 

325 

1231 

1307 

4536 

3439 

344 

1990 

5074 

3735 

5586 

3123 	. 

1141 

9861 

44896 
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Discharge Recorded at Darrah of Mithawan 	 Tab. 1.3 

Hill Torrent 

Year 

1963 

Date 

29.4.63 

12.5.63 

22.6.63 

30.6.63 

2.7.63 

11.7.63 

21.7.63 

12.8.63 

18.8.63 

20.8.63 

Hours-  

of flow 

8 

8 

8 

7 

5 

8 

7 	— 

8 

8 

11 

,Pea* discharge 

• 	in -cusecs 

17003 

18219 

20290 

20290 

3476 

20290 

5921 

34200 

21789 

17003 

Total 	: 

Total discharge 

in Acre ft. 

3203 

3115 

3318 

3108 

541 

3658 

934 

5396 

3726 

3005 

30004 



Discharge Recorded at Darrah of Mithawan 	 Tab. 1.4 

Hill Torrent .  

Year 
	

Date 	 flours 	Peak discharge 	Total discharge 

of flow 	in cusecs 	 in Acre ft. 

1964 	 14.5.64 	 7 	 3756 

	

11.7.64 	 3 	 3367 

	

12.7.64 	 17 	 19122 

	

13.7.64 	 1 	 19122 

	

15.7.64 	 5 	 1688 

	

16.7.64 	 5 	 1686 

	

17.7.64 	 1 	 180 

	

18.7.64 	 4 	 3175 

	

19.7.64 	 3 	 613 

	

25.7.64 	 7 	 2143 

	

26.7.64 	 4 	 3367 

	

27.7.64 	 3 	 1023 

	

6.8.64 	 7 	 2809 

	

11.8.64 	 7 	 1382.  

	

12.8.64 	 10 	 19122 

	

16.8.64 	 8 	 21586 

661 

315 

13350 

678 

562 

367 

608 

125 

438 

222 

4669 

8400
,  

222 

4969 

7966 

Total : 	 43547 
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Data of PrOposed Distributor on Mithawan 	Tab. 3.1 

Hill Torrent 

at 4000 ft below Choti Bala 

1 	Main Weir : 

Total 	span = 744 	ft 

150 cs 

H
L 

6 	ft 

D/S 	Floor 	Level = 662.0 

Crest 	f2. L. = 676.0 

U/S 	glacis = 1 	: 	1 

D/S 	glacis = 1 	: 	3 

Crest 	widlh 3 	ft 

Length of 	floor = 6.7, 	it 

L 



Data. of Proposed Distributor on Mithnwnn 	Tab. 1.2 

Hill Torrent 

at 4000 ft below Choti Bala 

2. 	Undersluice : 

Total span 256 ft 

 . (24' x 9 + 

5' x 8) 

Crest R.L. 	 = 	669.0 

Crest width 	 ~ 	3 ft 

U/S qIncis 	 ~ 	1 : 1 

0/5 qIncis 	 ~ 	1 : 

DP.; flo(w R.i. 	 660.0 

300 cs 

H
L 	

6 fJ 

Length of floor ... 	
= 	100 ft 
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C 
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C.. 

Data of Proposed Distributor onMIthawan 
	

Tab. 3.3 

Hill Torrent 

at 4000 ft below Choti Bala 

3. 	Regulator : 

Total span 
	

127 ft 

(101  x 10 + 

3' x 9) 

Crest R.L. 	 672.0 

Cre,11.  width 	 3 ft 

U/S glacis 	 = 	vertical 

D/S 9lacis 	 = 	1.: 3 

D/S Floor R.L. 	 = 	665.0 

= 	25 cs 

Length of Floor 	 = 	26 ft. 

• 

C  
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Complete Hydrograph of Mithawir 
	

Tab. 6.1 

Hill Torrent 

fir the year 1955 

Model time 	 Discharge 

in minutes 

0 	 0 

4800 

lonoo 

16000 

21600 

26800 

32000 

37600 

45000 

52000 

t. 

C. 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

62 

65 

• 59000 

62200 

74500 

77500 

71000 
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41 	 Complete Hydrograph of Mithawan 	 Tab. 6.2 

40 Hill Torrent 

Ok 	 for the year 1958 

(.. 

Model time 	 Discharge 

in minutes 

	

70 	 60000 

	

75 	 50000 

	

80 	 39500 

	

85 	 30000 

	

90 	 22000 	• 

	

95 	 16000 

	

100 	 12000 

	

105 	 9000 

	

110 	 6500 

	

115 	 4500 

	

120 	 2800 

	

125 	 1500 

(I_ 	 130 	 800 

	

135 	 300 
(.. 

	

140 	 0 
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