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PREFACE

Efficient utilisation of water resources requires that
reservoirs must be operated in most Judicious and scientific
manner. Efficient regulation of the reservoirs can Jlead to
increased benefits from the reservoir as well as significant
reduction 1in damage due to floods. For this purpose, the
Irrigation department, Govt. of Gujarat entered into an agreement
with the National 1Institute of Hydrology, Roorkee for the
preparation of Reservoir operation manual for the Machhu-II dam
located in the Machhu river basin. The work has been taken up as

a consultancy project.

The present report deals with the development of operation
policies for conservaticon storage regulation of Machhu-II dam.
Detailed basin description and data used in this study have been
presented. Solution strategy adopted and the simulation results

using recommended policy have been detailed in tabular form.

This report has been prepared by Dr. S5.M.Seth, Scientist’'fF’,
Dr. S.K.Jain, Scientist’E’, Shri P.K.Agarwal, R.A. and Shri

T.vijay, R.A. of this institute.

Soteh. Oeouydie
(SATISH CHANDRA)
b DIRECTOR
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CHAPTER 1
1.0 INTRODUCTION
The Irrigation department, Govt. of Gujarat, Gujarat has
requested the National Institute of Hydrology, Roorkee to prepare
Reservoir operation manual for Machhu-II dam Jlocated in the
Machhu basin. This work has been entrusted to NIH through an
agreement signed between Irrigation department, Govt. of Gujarat

and National Institute of Hydrology, Roorkee.

The scope of the project 1is preparation of reservoir
operation manual and flood forecasting schemes for Machhu-TI
project with the following objectives:
=) To develop reservoir operation manual for conservation as
well as f?@od control (i.e. flood forecasting and flood warning).
b To develop spillway gate operatiecn schedule for normal and
energency flood conditions including floods of different return
periods 100, 200, 500, 1000 years as well as maximum observed
flood SPF and PMF.

c) To recommend establishment of comprehensive flood warning

system, reservoir inflow/outflow monitoring.

This work has been subdivided into two parts, first dealing
with development of operation policies for conservation purposes
and second dealing with the development of policies for flood

regulation.

The aim of this report is to develop operation policies for
conservation purposes for Machhu-I1 reservoir., Detailed basin
description and data used in this study have been presented along
with the existing hydrometeorological network. Solution strategy
adopted and the results obtained have been described. Simulalion

results have been detailed in tabular form. The recommended ruje

lTevels have been given both in tabular and pictorial forms
1



CHAPTER 2

RACIN DESCRIPTINN AND DATA AVAILABILITY

2.0 MACHHU RIVER PASIN

Machhu i~ mora of the megjor rivers of Saurashtra region of

ul

Gujarat. It rises near Bhadla in the Rajkcot digstrict of Gujarat
at an elgvat on of 275 m oa* Morth latitude 22°117  and East
longitude 71°8 ows in a generally northern, north-western
course and dizappedrs in the Yittle Runn of Kutch downstream cof
Malia. On the way, a few rivers and tributaries Jjoin it.
Important among them are Jumbud’, Banaiya, Patalia Vonkala, Asoi,

Maha and Matelio. Thz totz? Yensi' of the Machhu river iz 181  km

and ts total catchmens ares i@ 2231 sg. km.

A~ index map o©f the Machhu basin up to the Mo~bi town
showing the major rnydraulic structures, ra‘n and discharge
gauging stations is given in Fig. {. Two important hydraulic
structures located in the Machhu basin are the Machhu-1 dar and

the Machhu~II dam. & brief description of these follows.

2.1 MACHHU-TI DAM

This dam is located on river Machhu near Jalsika village in
Wankaner talula of Rajkot district. The location of the dam is 57
km from the source of the river. The town of Wanlaner, one of the
seats ¢f former princely states, lies 22 tm downstream of Machhu-
I dam. The dam was completed in 1958. The catchment area up to
the dam site is 735 sg. km. The projec* has teen designed for
gross and live storage capacities qf_?:,?O Mgum and 70.2 Mcum

respectively with FRL a%t 1325.32 m.

The Machhu-T dam ‘'as  beern cenczived as  a reservoir
‘mpounding  water for purpos=s of irrigatics and municipal water

supply . Tre spitlway of thi. _rodect was designed to pass a flood



of 2595 cumec witih HFL at 137.46m. The command area of project
Ties on the left bank 2f river Machhu in Wankaner and Marbi
talul as f Rajkot district. The gross command area 1is 18218 ha.

and cuiturable command area is 10409 ha.

2.2 MACHHU-II DAM

This dam is located on river Machhu near village Jodhpur n
Morbi taluka of Rajkot district. It is 162 km from the source of
the river. This dam was breached in 1979 flecods. The dam has been
rebuilt now., The total catchment area up tc the dam site is 1928
sgq. km. The gross and live storage capacities of this dam are
1699 and 1010 million cubic meter respectively. The Machhku-II dam
-has been conceived as a reservoir impounding water for irrigation
and municipal water supply and for flood control. The highest
observed floeod for this project is 13026 cumec (4.60 lakh cusec)
while the peak of design flood hydrograph is 26420 cumec ({9.27

lakh cusec).

The towns of Mcrbi and Malia, lie 3 km and 46 km downstream
of Machhu-II dam respectively. The Morbi town is situated on the
left banks of the river whereas the Malia town is situated about
1.5 km away from the left bank., The area under the command lies
on left bank of river Machhu, Gecgraphica11}, the command lies
between north latitudes of 22°46' ard 2257’ and east longitudes
of 70°62’ and 72°40°. The area has mn-2 or less flat topography

which is characteristic of the coastal low-lands.

-~

Most  of the annual rainfall in the catchment area falls in
the morscon months of June to September. The average annua’
17 in the Machhu-IT catchment is 802.1 mm. The mavimunm

temperature reaches arcusd 42°C in the hottest month of May

whereas the Towest temperzt: vz 3113 to €°C in the coldest month



2.3 EXISTING HYDROMETEOROLOGICAL NETWORK

The existing network of hydrological & meteorclogical
static.as located in/around the Machhu basin is as follows:
{i) Rain gauge stations are located at Malia, Morbi, Machhu-II,
Lunsar, Wankaner, Machhu-1, Beti, «uvadva, Adiya, Anandpur,
Rajkot, Chotila, Than, and Sardhar.
(ii) River gauging sites are located on river Machhu at Qetd,
Machhu-I dam, Wankaner, Machhu-1I dam and Morbi. In additicon, the
gauges are also located at Matel! (Matelio river) and Dhuva (Maha
river).
(i11) Wireless stations {(Police) are located at Malia, Mzrbi,
Wankaner, Rajkot and Chotila. The proposed wireless stations are
at Beti, Machhu-I, Machhu-II, Than and Maha. The existing polise
wireless stations are connected with Rajkot and Rajkot s

connected with Ahmedabad wireless staticn,

2.4 DATA USED FOR CONSERVATION REGULATION

The monthly inflow series {in million cubic meter} for
Machhyu-1T reservoir for the period 1958 to 1984 had beer worked
out by the Gujarat Irrigation Department and the same has been
used in this study. This data is given in Table 1. The e’evation-
areq-capacity table for the reservcir as given in Tablae 2 was
atso supplied. The Fig. 2 contains a plot of reservoir Elevation
-Area and Fig. 3 a plot of Elevation-Capacity curve for this dam.
The spillway rating curves for the Main and Additional spillways
have been plotted in Fig. 4 and 5 raspectively. The information
about average monthly water supply demand and average monthly
irrigation demand (supplied by the Gujarat Irrigation Department)
ie given in Table 3. The actual values of monthly evaporation,
sunplied by Gujarat Irrigation Department, for the Rajkot station
covered only the period 1973 *o 1989, Moreover, these values were

found to be comparatively less than normal values 1in a''l! the
4



years. Therefore, the normal values for monthly evaporation for

the basin have been used in this study. These are presented in

Table 4,

Xk X




CHAPTER 3

CONSERVATION REGULATION OF MACHHU-II RESERVOIR

2.0 THE SOLUTION STRATEGY ADOPTED

A number of rule curves for reservoir oparation were
daveloped using vartous 2cenarios of  reservoilr inflows and
tevelsa, An exhaustive reservoir operation simulation study was
undzrtaken uUsing these rule curves. The results of simulaticon
Wo e intercompared. The operation policy which best meets the

otiantives of the conservation storage regulation has been

Finally recommended for adoption,

3.1t MONTHLY DEPENDABLE YIELD

The monthly inflow series for 27 vears (1958 to 1984) was
analyzed using statistical approach. The power transformation
approach was used fcr this purpose. This approach is a standard
technique and has been extensively used in hydrological analysis,
The 1inflow series for each month was transformed te a (nearly)
normally distributed series using power transformation approazh,
The monthly yields were estimated for 50%, 80%, 70%, 75%, £0% and
90% probabilities for the transformed series. These were then
transformed back to original domain. The results of this analysis

for twelve months are given in Table 5.

3.2 SIMULATION OF MONTHLY OPERATION

A computer program has been developed to simulate the
monthly operatien of the reservoir. The monthly inflow data for
the period 1958-53 to 1984-85, average monthly water supply and
irrigation demands and normal values of monthly evaporation are
input tc the program. Following ratios/gquantities are computed:
1. Release in cumec which includes irrigation and water supply
release and spil?l,

2. Spill in cumec,



3. PRelease/Total demand for both irrigation and water supply
{RTD},

4., Release/Water supply demand (RWSD),

5 Monsoon deficit - This 1is the sum of difference between
release and total demand for the monsoon months (June to October)
cehsidering only those months when RTD is less than 1.0. This 1is
expressed in volume units (cubic meters) and also as a percentage
of total demand in the monscon period.

6. Non-monscon deficit - The sum of difference between release
and total demand for the non-monsoon months (November toc May)
considering only those months when RTD is tess than 1.0. This 1is
expressed in volume units{cubic meters} and also as a percentage
of total demand in the non-monsoon period.

7. Total deficit - The sum of monsoon and nch-monsoon deficits.
This 1is expressed as volume (cubic meters) and alsc as a
percentage of total demand in the water vear.

8. &pill - Total volume of water in cubic meters spilled during

the water vear.

3.3 RULE CURVE COMPUTATIONS
The computations for deriving rule curves have been made
using monthly vield series for different probab11ity levels along
with average monthly irrigation and water supply demands. The
evaporation Toss has been considered at nermal monthly rate over
the surface area of reservoir corresponding o a particular
elevation. Three scenarios were examined:
a) Using monthly dependable yields at various probability
levels,
b} By taking the reservoir to Full Reservoir Level {FRL) at the
end of monsoon season {(end of Septembher),

¢) By keeping the reservoir at FRL from end of May to end of
: 7



September,

3.3.1 Using Monthly Dependable Yield Series

In this aprroach, the water availability was assumed as
corresponding to particular monthly yield series. Computations of
end-cf-month reservoir levels were made fcr 12 months after
allowing for irrigation and water supply demands in full and the
evaporaticn losses from the reservoir surface. The elevation-
area-canacity table was used and the intermediate values were
tinearly interpolated whenever required. The computations were
made on the basis of the water year. Thé reservoir was assumed to
he at the dead storage level (47.25 m) at the end of the water
vaar, 1.e. at the end of May. The backward computations were made
for the ncn-monsoon pericd. If the storage at the end of any
month is known, then storage at the beginning of the month can be
calculated as follows

“torageseg:n = Storageend - Inflow + Release + Evaporation

The month-end reservoivy levels, thus obtained, provide the
soper  ryule curvwe for corresponding water availability to meet
target irrigatior and water supply demands. These rule levels are

uiven in Tabhle &,

Month'y reservo’r operation simulation runs were made using
a computer proagram.  Separate runs were taken using the rule
level: sorresponding to monthiy yield series with probability
tevele of BO%, 65%, 70%, 75%, 80% and 90%. The carry-over of

storage from anz year to the next year was accounted for.,

2.3.2 \Using September End Level at FRL and 50% Monthly Yield

Series

*

Tn the light of the simulation runs made using different

-ule levels zorresponding toc respective monthly yield series, it
8



was considered appropriate to examine the scenario when the
resaervoir 1is filled to FRL (57.32 m) at the end of September.
The corresponding rule levels for August-end, July-end and June-
end were worked out assuming the inflows corresponding toc 50%
yield series and fully meeting irrigation and water supply
demands by making backward computations. Similarly, by forward
computations, the month end rule levels for October to May were
worked cut. These represent desired upper levels for conservation
regutation (termed as rule curve A). In addition %o this, to
consider critical periods from water supply and irrigaticn demand
points of view, middle and Jower curves of month-end rule levels
were also computed using the following criterion:

{a) Middle curve using 75% monthly vyield series as expected
inflow and to meet water supply and irrigation demands in full,
{b) Lower curve using 90% monthly yield series as expected

inflow and to meet water supply demand in full.

These rule levels (termed as rule curve B and rule curve C

respectively) along with upper rule levels are alsc given in

(@]

Table 7. The three curves A, B, and C are also plotted in Fig,

This strategy has been used keeping in view the fact that
the volume of the design flood hydrograph is 17285.€ million cubic
meter which is much higher in comparison to reservoir ~apacity of
101 million cubic meter at FRL of 57.22 m. There is, as su-h, no
liketlihood of any additicnal advantage from the flcod moderation
pocint of view by keéping the reserveir level below FRL. This
fact was also confirmed during the preliminary runs for reservoir

cperation for flood control.

3.3.3 Operation of Reservoir by Using FRL as Rule Curve
The operation of the reservoir was also simulated by heeping

the FRL as the upper rule curve level for the period May-end to
9



September-end instead of curve A in Fig. 6. From the examination
of the results, it was noticed that there 1is no perceptible
improvement in the performance of the reservoir by following this
strategy except for some reduction in amount of water spilled
during non-monsoon months. However, this strategy also leads to
complete blockage of the river downstream of the reservoir,
Therefore, this alternative may not be desirable from the

environmental considerations.

XXX
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CHAPTER 4

RECOMMENDED OPERATION PROCEDURE

4.0 RECOMMENDED PROCEDURE FOR CONSERVATION REGULATION
The recommended procedure for conservation operation of the

Machhu-1I reservoir using the three rule curves A, B, and C is as

follows:

For a particular month:

1. Try to maintain the reservoir at rule level A while meeting
full demands for water supply and irrigation.

2, If it is not possible maintain reservoir at level at A, meet
all the demands for water supply and irrigation soc long as
reservoir level is at or above level B.

3. If it is likely that reservoir will go below level B while
satisfying both demands 1in full, meet 75% of irrigation
demands and full water supply demand, as long as reservoir
Tevel could be maintained above rule level C, In some éases
it may become necessary to further reduce release for
irrigation in order to maintain reservoir above rule level C.

4. If the reservoir level is at or below rule level C, make
release to meet only water supply demand.

5. It is advisable to review the situation periodically within a
month, at weekly or 10-daily intervals and modify the
previous decision for the remaining duration of that month in
view of the reeent information {actual inflows, evaporation

etc.) and follow steps (1) to (4) to operate the reservoir.

4.1 MONTHLY OPERATION SIMULATION USING RECOMMENDED PROCEDURE
Monthly operation simulation runs were made using the rule

levals corresponding to curves A, B and C and following the

recommended procedure for the period 1958-59 to 1984-85 using

actual monthly " inflows, avera%? water supply and dvrigation



demands and normal values of monthly evaporation.

The results of these simulations are given in Table 8. The
number of times when. release\total demand (RTD) or release\ water
supply demand (RWSD) were less than 1.0 during each of 12 months
for these two alternatives are given in Table 8. It is seen that
with the use of recommended operation procedure, in only some

months RTD is less than 0.75 or RWSD is less than 1.0.

X KX
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CHAPTER 5

CONCLUSTIONS

5.0 CONCLUSIONS
A procedure has been developed for regulation of the Machhu-
II reservcir to meet various conservation purposes. 4 number of

scenarios in terms of reservoir inflows and levels were used

W
)
(9N

the trial operation procedure was developed. This procedire

¥
o
7]

refined by a detailed simulation analysis.

The performance of the recommended regulaticn pcolicy was

tested through =simulation of reservoir operation on monthly

1

basis. The results

of the analysis show that through the
recommended policy, it 1is possible to meet the various

conservation purposes in a satisfactory manner.

FOR K
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Table 1

konthly Inflow Series for Machhu I Reservoir
in miliion cubic meter

Year Jan Feb Mar Apr Hay Jun ) Aug Sep Oct Nov 18

1958 0 0 0 0 0 2,513 20,608 40.405 73.203  6.922  9.561 3.258
1989 0 0 0 0 0 5.666  0.058 16,296 68.1583  8.167  5.876 5.606
1560 0 0 0 0 0 15,620 20,656  0.000 21.599 2,803  2.U17  1.86%
1861 0 0 ¢ i 0 25,623 45,789 19,068 25.802  4.186  3.011  2.TTH
1962 0 il 0 0 { T.160 6,828 3.975 73,203 6,322  §.561 1.2568
1963 0 0 ¢ 0 0 1,055 12,859 £7.938 26,506  3.145  2.262 2.018
1864 0 0 0 0 0 .36¢ 45,709 30,383 22,635  6.190  2.016 2.776
1965 0 ¢ 0 0 0 1.862 99.50% 36.670  6.983  5.304 3.816  3.5%0
1966 1 i 0 8 0 24.440 4B.B55  0.000 6A.275 4,981 3.5R6  3.297
1967 0 0 0 0 0 12,823 92.71% 14,017 6,806  4.54% 3.271 5.0
1968 0 0 0 0 0 0,080 99.335 60.662 17.169 8,186 5,888  5.617
196% it 0 ] 0 g §.868  30.112 B2 21,790 2,365 1,70F 1,565
1870 0 0 0 0 0 15,903 32.526  99.116 6,109 §.3114 6.693  §.613
1971 0 0 0 0 0 24.477 26,872 29.i57 10,840 3,282 2.3%1  2.172
1872 0 0 0 ] 0 10,201 3.498  Z.0t7  6.018  0.783  0.563 0.514
1973 0 0 0 0 0 6.696  4.310 17.778  23.784  1.8%2 1,382 1.283
1974 0 0 0 0 il 0.477 0,000  £.,000 32,980  1.204  0.366 0.797
1875 0 0 i 0 0 £5.324  #5.172 G8.618  TILBN0 6.272 .00 4,615
1975 0 0 0 0 0 21.516 86,9456 62,744 46,195 7,926  5.83!  5.180
1377 ¢ 0 0 0 4 19,285 59,795 32,846 35.808  5.336 3,839 3.532
1978 0 0 0 | 0 12,155 16,739 64,332 6,352 3,585 2.57%  2.37%
1879 0 0 0 0 ¢ 31.86¢ 0,000 99.037 91,707 11,902  §.5§3 T.4N
1980 0 0 0 0 0 12,673 $4.011 11,000 21,372 3,907 2.0%0  2.500
1381 0 0 0 0 0 14,032 30,046 69,370 37,089  6.756  6.882 6.6%2
1982 0 0 0 1] 0 5.709 6.045  12.82% G.060 0.962 0,479 0.425
1983 0 0 { ¢ 0 10,360 76.749  46.367 19,270 5.4%8  3.%95  3.639
1584 0 0 0 0 ] 11,223 39134 54,778 61,567 4,903 3,528 3.24%

23



Table 2

Flevation-Arza-Capacity-Discharge Table for Machhu 11

Clevation Area Capacity Rel-Add Rel-Main Rel-Tot
{(m) (Million m?) (Million m3) (cumec) {cumec) {cumec)
42,000 1.17% 2.9324 0,00 0.00 0.00
45 000 1,525 5.6E1 0.00 0.00 0.00
47,000 2.212 9.295 0.00 0.00 0.00
AT .EQO 2.418 10.45 0.00 0.00 0.00
48,000 2.620 11.75 0.00 0.00 0.00
48,600 2.823 12.06 c.00 0.00 0.00
49,000 3.119 14.58 0.00 0.00 0.00
42,6500 2.524 16.3 114.17 .00 114.17
50.000 3.931 18. 11 354,81 0.00 364.81
L0500 4,325 20.12 716.60 0.00 716.60
Et.000 4,703 22.49 1142.46 0.00 1142.486
51.250 4,893 3.67 1276.63 4.79 1381.42
51.500 5.082 24 .86 1624.94 44.70 1679.64
E1.750 5.297 26.05 1303. 20 194,45 2017 .65
BR2.000 £.9a1a 27.50 2191.44 204.90 2396.34
L2.2E0 G.722 29.08 2452.40 312.02 2804.42
EDLR00 7.427 20.76 2804 .18 332.27 3237.43
52.750 Y.e47 22.71 5137.61 571.81 3709.42
52,000 a,275 34.7% 2477.2 722.02 4199, 22
L2250 8.830 27.48 2839.16 883.2C 4728.326
ENLUE00 9.422 4y, 40 4209 .28 1066.40 5E275.68
5nL TR0 10.10 42 .98 4591 .E8 1254.99 5846.57
54,000 10.91 44 .98 4992 .93 1458, 21 6451.20
4,250 11.72 47.05 5396.95 1667.77 7064.73
54,500 12.55 50.74 5828.37 1897.10 7725.47
54,7580 13.37 54 .52 6263.42 2132.71 8396.13
55.000 14.18 57 .96 6713.53 2380,26 89093.78
5,250 14.96 61.02 7178.53 2639.79 9818.32
R LCEOD 15.75 64.18 7642.39 2302.74 10545.14
5ELTEO 16.77 B58.40 8135.79 3186.13 11321.91
56,000 17.80 72.66 £628.22 3470.75 12098.97
G, 250 19.05 77.34 9127.16 3768.84 12906 .00
5G.500 20.45 82.21 9655,66 4076.62 13732.28
56780 21.86 87.47 10176.84 4389.30 14566.14
57.000 2.3% 32,3 10724 .47 4720.89 15445, 26
57.0ED 23.62 94 .58 10833.39 4787 .11 15620.50
57.100 £3.91 95.77 10942.17 4853, 31 15795 .47
57.200 24.4% 98 .1 11159.70 4985.70 16145.40
57,300 25.06 | 100.5 11277.24 5118.09 16495.23
57.220 25,18 101.0 11420.75 5144 .57 16565.32
57.400 25 .65 102.2 11605.13 5257.84 16862.97
57,500 26,01 106.0 11835.60 5399.43 17235.03
57 .600 26.48 108.8 12066.07 5541.,02 17607.0¢%
L7000 26.95 111.6 12294 .95 5681.16 17976.12
7 .80 27.44 114,87 12523.44 5820.95 18344.38
57,900 27.92 117.3 12751.93 596C.74 18712.66
Fa 00 2RL61 120.3 12989.61 6106.92 19096.53

|
|

Contd.
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Elevation Area Capacity Rel-Add Rel-Main Rel-Tot

(m) (Million m®*) (Million m3) (cumec) {cumec) {cumec)
58.100 29.40 122.4 13231.24 6255.86 19487.10
58,200 20.19 126.6 12472.86 6404.79 18877.65
58.300 20.488 129.7 13711.92 6553.36 20265.28
58.400 31.77 122.9 13949.91 6701.77 206h1.68
5£.500 32.56 136.1 14187.89 6850.18 21038.07
£B.600 33.32 129.5 14433.90 7004.24 21438.13
58.700 24,07 143.1 14685.25 7162.04 21847.29
58.800 4 .82 146 .6 14936.60 7319.85 22256.44
5£.900 35.58 150.1 15186.25 7476.02 22662.27
£9.000 36.35 163.7 15434.76 7631.09 23065.85
59.100 37.12 157.2 15683.28 7786.17 23469.45
59.200 38.03 160.8 15937.35% 7945.67 23882.02
59.300 29.10 164.4 16197.00 8109.59 24306.58
59.400 40.17 168, 1 164566.65 8273.51 24730.16
59.500 41.07 172.0 16714.,22 8426.76 25150.98
59.600 41.80 176.3 16969.74 8599.34 2556%3.09
59.700 42 .53 180.6 17225.25 8761.92 25987.17
59.8200 43.27 184.9 17486.21 £8928.29 26414.50
59.900 44 .01 189.3 17755.36 9100.32 26855.69
60.000 44.75 193.6 18024.49 9272.37 27296.87
60.100 45.55 198.6 18292.12 9443.42 277325.54
60.200 46.45 204.6 18557.46 9612.97 28170.432
60.200 47.36 210.7 18822.80 9782.52 28606.32
GO, 400 48.22 218.8 19032. 31 a954.77 29047.08
G60.500 48,98 231.8 13371.52 101233.28 29504.80
60.600 49,75 244 .8 18650.74 10211,79 29962.53
Gn. 700 50.51 257.8 19928.70 10489.45 30418.15
60,200 51.28 270.8 20203.75 10665.12 20868.87
60.9200 52.05 283.9 20478.80 10840.80 31319.61
61,000 52.85 29G.9 20756.58 11018.23 31774.81
61.100 53.76 309.8 21045 .20 11202.67 32247.98
€1.200 54.66 222.8 21334.02 112387.11 32721.13
61.3200 55.54 335.5 21621.08 11570.93 322192.01
61.400 £E6.32 247.6 21901.61 11752.26 33652.87
61.500 57.09 35h9.7 22182.12 11933.59 34115.71
€1.600 57.88 271.8 22464 .04 12115.78 34573.82
61.700 58.79 383.9 22758.58 12305.62 35064.20
61.800 59.71 395.9 230583,11 12485.45 325548.57
61.900 60.67 408.0 23347.15 12685.02 36032.18
62.000 61.53 420.1 23636.60 12872.11 36508.71
62.100 62.45 432 .2 239826.05 13059.20 36985.26
62.200 63.26 444.3 24215.50 13246.29 327461.79
G2.300 64.28 - 456 .4 24519.30 13442.04 37962.34
§2.400 65.19 468 .4 24823.12 13639.80 28462.91
62.500 66.11 480.5 25126.92 13826.55 38963.47
62.600 67.02 492.6 25435.31 14036.72 39472.03
62.800 68.85 516.7 26052.07 14437.05 40489.12
63.000 70.59 539.6 26657 .88 14831.04 41488.91

Note : Rel-Add -- Release caparity of additional spillway,
Rel-Main -- Pelease capacity of main spillway,
Rel-Tot -- Release capacity of both spillways.
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Table 3

AVERAGE MONTHLY IRRIGATION & WATER SUPPLY DEMANDS

FOR MACHHU IT IN MCM

Month water Supply Irrigation Total
Demand Demand Demand
Jan 0.733 10.560 11.293
Feb 0.664 9.022 9.686
Mar 0.733 0.1686 0.899
Apr 0.709 0.000 0.709
May 0.733 0.000 0.733
Jun 0.709 0.000 0.709
Jul 0.728 0.120 0.848
Aug 0.733 7.260 7.993
Sep 9.708 8.950 9.669
Oct 0.733 7.050 7.783
Nov 0.708 8.660 9.369
Dec 0.733 8.330 9.063
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Table 4

Normal Monthly Evaporation Depths for Machhu II
in meter/month

Month Evap_Depth(m) Month Evap_Depth(m)
Jan 0.127 Jul 0.229
Feb 0.127 Aug 0.203
Mar 0.203 Sep 0.203
Apr 0.229 Oct g.178
May 0.254 Nov 0.152
Jun 0.229 Dec 0.127
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Table 5

Monthly Yield Estimation

Monthly Yield (million cubic meter)
Month [Probability Level for Value to be Equalled or Exceeded

50% 60% 70% 75% 80% 90%
Jan 0 0] 0 C 0 0
Feb 0 0 0 0 0 0
Mar 0 0 0 0 0 0
Apr 0 0 0 0 0 0
May 0 0 0] o ¢ 0
Jun 11.1 8.7 6.4 5.2 4.1 1.6
Jul 27.0 19.7 13.2 10.1 7.1 1.7
Aug 29.5 22.3 15.4 12.0 8.6 1.9
Sep 28.4 22.6 17.0 14.2 11.4 5.4
Oct 4.6 3.9 3.2 2.8 2.5 1.6
Nov 3.2 2.6 2.1 1.8 1.6 1.0
Dec 2.9 2.5 2.0 1.8 1.5 1.0
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Table 6

Rule Levels Using Monthly Inflows of Yarious Prabability

Rule Leve! for Different Months

Exceedance {in meter)
probability
Jan Feb Mar Apr Hay Jun Jui Aug Sep Oct Hov bec

50% §3.556 52,393 51,987 51,555 51.013 50,340 53.833 S5.444 56.329 56,930 55.362 ST
80x 50,813 47.80% 47.250 46.934 4B.541 49,677 53021 54.2T0 54,978 54,500 53.629 52.907
0% 47,250  47.082 46,319 46,528 46.165 49.025 51.784 52,706 53.300 52.60¢ 51.112 49.1%
15% 47.096  46.933 46,677 46,334 46,042 48,655 50.893 51,509 52.137 50.836 48.72% 47.250
8 41,096  46.933  46.677 45,34  46.042 48,235 49,947 49,860 50,127 48.241  47.250 47.230
0% 47,096 45.933  4B.GTT  46.3%4 45,042 47.280 47,376 47.250 4T.250 47,250 47,250 47.250
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Table

RECOMMENDED RULE LEVELS

7

Rule Level in meter
Month Sep end FRL Irr, Water Supply| Water Supply only
wWith 50% Flow] With 75% Flow With 90% Flow
Jan 55.286 51.30 49.04
Feb 54.42 48.79 48.73
Mar 54.15 48.25 48.25
Apr 53.74 47.75 47,75
May 53.43 47 .25 47.25
Jun 54.59 54.59 47.71
Jul 55.86 55.01 47 .86
Aug 56.75 55,10 48.12
Sep 57.32 B5.22 49,40
Oct 57.00 54.67 49,47
Nov 56.57 53.90 49.40
Dec 56.12 5§3.11 49, 36
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Year-Mn Init-Stor Init_tev Inflow

1958-04
1958-017
1955-08
1958-09
1938-10
1938-11
i9%8-12
1959-01
1959-02
1959-02
195%-04
1959-05

Monsoon deficit -
% Monsoon deficit = 9.11, % Non-momsoon deficit :

(n u0l)

9.792
11,049
29.744
59.949
101.000
93,393
83.7158
74.766
6l.146
49,515
46.217
42.897

{n}
47.750
47.750
52,154
$5.144
§7.32

" 57.00¢

36.510
56.120
59.260
54,420
54,148
53.740

imml)
.59
20,608
40,405
11203
%4

255

0.00¢
0.000
0.000
0.000
0.000

[ NP I o)

Cua_

L~ P

Cei Gmp CF Cea

LN oUn Ln de Cw P
o

[ -
o

—
wn
o

156,
156.
156.

Table - 8

Monthly Gperation Simulation of Machhu-1l
tsing Recommended Policy
Evapr WS_dem Toi_desd Release Deficit §pill
(2 m3) t& ml}

inf
83)

519

1
i

532

73

651
218
476
476
476

476
74
37

(m

9.
L.
207
047
318
.357
A%
(15
132
403
.457
454

F3 PR3 F3 — PO Pa L4 e e R

nl)
553
095

0.020 m »3, Non-monsoon deficit -

Year-#n Init-Stor Init_lev Inflow

1959-0¢
195%-07
1959-086
1959-09
1959-10
1959-11
195¢-12
1960-01
1960-02
1960-03
1360-04
1360-05

Monsoon deficit ©
$ Monsoon deficit :

(s n3)
19.589
42.159
19.416
47,198

101.000
93.393
BI. 1S
14,766
61.146
49,515
46.211
42.897

(n)
53.430
53,672
53,415
5¢.282
§7.320
£7.000
56.570
§6.120
55,260
54.420
54,148
53,740

(n 83)
5.666
0,058
16.296

68,153
8.167
5.876
5,606
0.000
0.000
0.900
0.000
0.000

Cum_

{a
5.
5.

22,

S0,

98.

104,
109.
109.
109.
109.
109,

109.822

inf
83
(11
124
420
173
140
216
822
822
a2z
g22
822

a9

0

Evapr

(»

Z.
183
&
156
318
387
.487
115
32
403
457
.454

3RS R — Y PR3 G Be LN D B

53}
187

1,845 w a3, Non-monsoon deficit -

7.68, % Non-monsoon deficit :

Yaar-Mn Init-Stor Init_lev Inflow

1960-0¢
1960-07
1960-08
1950-09
1960-10
1960-11
196l 12
19§1-01
1961-02
1961-03
1961-04
1361-0%

Monsoon deficit :
% Monsoon deficit -

{n al)
19.589
52.113
68.527
£9.173
67.942
60.167
§0.741
42.12%
29,781
19,362
i7.648
16,104

(w)
53.430
54.590
§5.757
§5.100
§5.72
55, 181
54500
83648
52,357
50.13
49.869
49.471

{n n3)
35.628
20.656
0.000
21.59%
2.803
2.017
1.865
0.000
0.000
0.900
0.000
0.000

Cup_inf

(m
5
36.
3.
7.
Q.
B2.
84.
B4,
84,
84,
84,
84,

n3)

628

284
284
€83
313
701
568
568
568
568
568
568

0

Evapr

]

2.
3.
5.

"

nl)
531
394
175
151

795
Z.
1

L
0.
0.
0.
0.

074
418
065
115
8135
835
815

1,845 a 03, Non-monsoon deficit -

2,64, % Non-monsoon deficit -

(m w3}

vl

{m n3)

0.
9
7

- D

9

3.

109
848
8¢l
£69
183
369
061

11.293

9.
0.
0.
0.

686
899
109
13

I

{r 07}
0,709
0.81%
7.99]
669
83
LIe9
9.063
1.293
9,486
0.899
¢.709
6.733

(s RS )

0.000
0.¢30
0.000
§.000
0.000
£.000
0.000
0.000
0.009
0.000
¢.000
4,000

.000 n w3, Total deficit -
.00, % Total deficit = 0.04

5,000
T.600
4,900
417
428
512
657
212
23
000
149
122
0.030 a

-

O D > O O O FO LD

WS _dem Tot_demd Release Deficit Spitl
(e wl) fnad)

(n 2l)
0,774
172
274
274
174
.24
274
.24
L27d
0.274
0,274
0.274

=

[N = B I = R

0.000 » &I, Total

—_
L B =~ I = RV R~ I |

{n ad)

0.
0.

[
0.

109
848

993
b6
.78
389
L0632
093
e
88

108

731

—

{n a2}
0.709
0.818
6.178
9.669
7.783
9,369
9,063
1.29%
9,686
2.899
0,709

0,723

60, % Total deficit = .47

WS _dem Tot
(n 2l {(nml)
H.274 4,709
0.272 (.548
0.274 7.59%
0.27¢ 2 2%
0,274 7.781
0.274 9,369
0.274 9.96]
9.274 11.293
G.274  9.68¢
0.274 0.8%9
0.274 0,709
0.274 0733

—

Inal)
0.709
0.848
6.178
9.46%
1.783
9.36%
5.047
1,238
§.686
.89%
0.709

0,733

0,000
0.03¢
1.818
0.009
0.000
0.000
{.000
4.000
0.000
0,000
0.000
0090

gaficit :

0.000
0.9000
.000
426
613
A7
L0085
Y
213
.060
A8
0522

1.845 n

=1

e TN G o T e 2 A IR T I
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inal) (aad)

.000
0.000
1.3,
0.600
0.000
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£.000
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0. 000
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0,000 m ] Total deficit :
0,00, % Total deficit = 1.64

- 31 -

19.865
AR L
9.000
0.000
0.000
0.000
0.000
0.000
.000
0.000
0,000
0. 000

End stor

(@
il

191

0l)

.049
29,
59.
000
33,
83.
.
bl.
49,
46,
42,
9.
nd, Spill :

T44
948

193
s
166
146
515
23
897
£89

End stor

n

il
16
47,
101.
3.
8z,
.
146
515
213
42.
.53%
nl, Spill :

i

6l
49
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59.
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60.
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42.
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19.
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nl)
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942
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141
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1€,
14,
L.B1S o m3, Spill -

104

[
St

Eng_lev  Ryle
(6} in:
47.730 52155
£2.3%4  85.340
55,164 56.757
57.220 57,120
§7.000  97.000
5,570 S&.570
56.120 54,120
55.260  55.260
54,420 54,420
34.148 84,150
53,7140 S3.74¢
51,430 51330

28,730 & ald
fad_lev  Rule
‘) (n}
SI.677 54,590
§3.415  S5.B60
54.287  56.7%0
§7,120 57,328
57600 57.0G0
5.570  5¢.57
5,120 96.120
£5.260  55.240
54,420 54,420
54,148 54,150
57,740 53,740
92,430  53.43¢
11,327 ol
End_lev  FRule
inj (m)
54,590  S4.I%0
55.757  55.8e0
55.100  96.750
55.723 51,120
89.181 57,000
£4.500  56.570
53.648  56.17
52.35 5. 260
50,339  54.42
49,849 54,15
§9 431 53,740
48,987  53.430
19.865 n &
... Contd.



Year-Ma Inlt-Stor Init_lev Inflow  Cum_inf  Evapr WS_dem Tot_demd Release Oeficit $Spill End stor

(n a2} (n) (wad) {(nn3) {mad) (wed} (awd) {(an3} (mad} (mel) (aal)
[961-06  14.536 48,987 25.623 25,623  1.38C  €.274 0.709  0.709  0.000 0.000  38.049
191-07  IB.06% 51,300 45.789 1.2 2.9% 0272 0.848 0.848 0.000 4740 70.275
1961-08  70.275  55.860 19,048 90,480 I.690  §.274 7.991 1.943 0.000 0,000 17.6%9
1961-09 77,659 S6.266 25,802  116.282 4215 0.274 9.669  9.669  0.000 0.000 89,577
1961-10 89,577  56.B39  4.18¢ 120,448 3.809  0.274 7,781 1.783 0.00¢ .000 g2.11
1961-11  B2.171  56.493 1.0l 123.479 2.908  0.27¢4 9.%69%  §5.149 0.000  2.000 12,905
1961-12  712.905% 56.014 2.1 126.250 2,139 0.274 9,04 9.06] 0.000 0,000 6d. 4
1967-01  64.474  55.517  0.000 126,250  1.810  0.274 11.293 11.293  ©.000 0000 SI.IN
19¢2-02 51,371 54.541  0.000 126.250 1.402 0.274 9.68¢ 9.68¢ 0.000 0,000 19,283
1962-03 40,287 53.490 0,000  126.2%0  1.B51  0.274 0.8%9  .899  4.400 0.0G0  I7.53
1962-04  17.533 53.258 0.000 126,250 1.963  0.214 ©.00%  0.70%  0.006  0.000 34.860
1962-05 34,860 53.019  0.0600  126.250  2.0315  0.274 0731 0.7E3 4000 0.000  R2.092

Monsoon deficit - 0,000 a w3, Mon-monsoon deficit = 0.000 a w3, Total deficit = 0.000 m a3, Spill :

% Wonscon deficit = 0.90, Y Non-monsoon deficit = 0.00, % Total deficit : 0.00

Year-Kr [nit-Stor Intt_lev Inflow  Cum_jnf  Evapr WS_dem Tob_demd Release OCeficit Spill End stor

(n a3)  {m) {wad) (en3) {end) {end) (w3} (wwd] innd) {awd]l (nad)
1962-06 12,092 S2.671  7.160 7,160 1.8% 0.274 G.70% 0.70% 0.000 0.00¢ J6.6t1
1%62-07  J6.667 51.182  6.92% 14,085 2.078 ¢.212 0,948 9.818 0.030  0.000 40.6%
1962-08  49.696  53.525 1,975 18.060 1.842  0.274 7.9%3  6.178 815 0,000 J6.451
1962-09  16.650 53.180 18.196 26.25%  2.004  0.274 9.469  T1.429 L2400 0,000 45434
1962-10 45,404 S4.057 1.30¢ 37.562 £.797 0,274 1181 6.021 62 0,000 38902
1962-11 35,902 53.171  1.960 18.522 1,267 0.2 9.18% 1.204 Jd68 0 0000 31w
1962-12  11.391  52.58L  §.BeS 19,387 0,799  0.274 9.043 6.93) 082 0.040 24.4%
1963-01 24,476  51.420  ©.000 39.387 0.519 0.27¢ 11.293 9,214 059 0000 14,723
1963-92 14,721  49.040  0.000 19.187 0.38% 0.274 9.6Bé 0.67% i 0,000 13,665
1563-05 11,665 48.730 0.00C 39.387 0.5t 0.274 0.8%99 0,733 Jee 0,000 i2.361
1943-04 .60 48.212  0.000 19.387 0.598 0.274 0.709 ¢.709 ¢.000 0.000 11.053
t363-05 11,053  47.732  0.000 19.387 0.613 0.27¢ 0.7133 0.648 0.0B5  6.009 9.192

—

L=V B b B N N S

Monsoon deficit = 5.847 » al, Non-monsoon deficii - 15.571 m w3, Total deficit = 21,418 o &1, Spill :

% Monsoon deficit = B,30, % Non-monsoon deficit = 37,29, % Total deficit = 19,18

Year-Mn Init-Stor Init_lev Inflow  Cem_inf  Evapr WS_dem Toi_demd Release Oeficil Spill End stor

(m a2} (m)  (aad) (nad) (wal} (nmd} (mal} {(wnd) (am){nall (soe}
1963-06 9.792  47.750 1,065 1.655 0.531 0.214 0.709 0.524 6.185 0,000 9,792
1962-97  9.792 47.250 12.8%9 13,944 0,778 0,272 O.848  O0.B1B  0.030 0,000  21.0%5
1963-08 21,055 50.698 47,938 61.852 1,925 0.214 1,993 1.892 0.l0l 0.000 89.IM
1961-09 59,177  55.100 26.506 §8.158 3.219  0.276 %.649 9.669 0.000  0.000 12,738
1963-10 72,715 56.004  3.145 91.503 3.007 0.274 1,783 7.781 0.000 0,000 65.090
1963-11 65,090 85.554 2,242 93.765 2,250 0.274 9.369  9.369  C.000  0.000 £8.731
19¢3-12 55,733  54.829 2.018 95.783 1.611 0.274 9.063  9.063 0000 0,000 47.0T7
1964-01 47,077 54,251  0.000 95,783 1.2¢8 0.274 11.293  11.293 0.000 4,000 J4.51¢
1964-02  34.516 52.97¢ 0.000 95,787 0,837 0,274 9.6B6  9.486 0000 G.000 23,99
1964-03 23,994 51.31%8  0.000 95,783  0.973 0.2M 0.899  0.89%  0.000 0.000 Z2.12
1964-04 22,121 50,923 0,000 95.781 1,032 0.274 0.9  0.709  0.000 0.000  20.381
1%4-05 20,381 50.555 0,000 95.783 1.067 0,274 ¢.733  0.733  0.000 0,000  ]B.580

Monsoon deficit = 0.216 & nI, Non-monsoon daficit = 0.000 » a3, Total deficit -  0.316 m 3, Spill =

% Nonsoon deficit = 0.46, % Non-monsoon deficit = 0.00, % Total deficit = 0.29
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Erd_lev
in}

53,182

£1.508

LAY
-
=

o S B & M Y LN LN
- e O3 0 W r— P L
. . . - . - . -
[ I BRIV I - N

End_lev
(»)
47.2%0
50,698
85,100
56.004
55.554
54,829
54,253
52.97¢
51.318
80,921
50.55%
50.132

fiule
(o}
54.5%
59,840
56.750
€2.120
51.400
9%.570
56.120
55.260
4,420
5¢.150
£1.740
£1.430

000 m 2l

fule
{a)
54.59¢
£5.860
56.750
£7.320
57.000
£6.570
5,120
55,260
54.420
£4.150
53.740
93.430

0.00¢ » 8l

e

Contd.



Year-Mn Iait-Stor [ait_lev Inflow

1964-0¢
1964-07
1964-08
1964-09
19¢4-10
1964-11
1964-12
1965-01
1965-02
1965-03
1963-04
196%-05

fonsoon deficit :
t Monsoon deficit :

(n pl}
18,580
23.218
69.657
B7.4e8
95,787
90.063
19,505
10.867
§7.578
%.21
43.18¢
40.232

(a)
50,132
51,154
55,824
56.750
87.101
56,859
56,389
55.895
54,969
56.156
§3.7%
§3.48%

{» al)
6.361
49,7189
19.353
on. 635
6.190
2.016
2.1
¢.000
0.000
0.000
0.000
0.000

Cun_inf
(m a3)

6.361
5¢.150
95,503
118.138
124,128
126,344
129.120
129.120
129,120
129,120
129120
129.120

Evapr WS_des-Tot demd Release [siizit <piil
(mmd) (wsd) (wad) taaly > a7 im R
1LOI4 0,274 6.709  0.709 G087 0.000
2.506  0.272 0.848 .0.842 5. 000 ¢.000
5.952  0.274 7.9%7  7.e0r gy 9.593
4,647 0.274 9,689 9433 5600 0.000
€130 0,274 7781 77D 0.0%) D000
3208 0.274 9.36% it 0000 0,005
2,350 0.274 9.063  9.061  0.000  0.009
1.9%  0.224 11293 11227 0.000  6.090
1.619  0.274 9.68t  9.686  0.000 0.007
2192 0,274 0.3%9  0.89%  0.000  0.000
2240 0.274 B.709  0.709  0.000  0.00¢
2,306 0.274 0733 0733 0.000  0.099

0.000 & nd, Non-sonzoon deficit :

0.00, % Non-monsoon deficit :

Year-#n Init-Stor Init_lav Inflow

1965-0¢
1965-07
1965-08
1965-09
1965-10
1965-11
196512
1966-01
1966-02
1966-03
1966-0¢
1966-05

Honsoon deficit -
% Monsoon deficit :

{n a})
37.193
36,355
70.27%
B7.4¢68
80.537
14,655
66.473
58.968
46,019
35.103
32.562
30.129

(n)
53.22
53,155
55,860
%6.750
56.411
56.114
$5.636
55.083
54.128
§3.049
52.731
52.415

(n a3)
1.862
99.509
36,670
6.983
5.304
3.816
3.510
0.000
0.000
0.000
0.000
¢.000

Cum_inf
{» a3)

1.862
101,371
138.04]
145,024
150,32
154,144
157.6%4
157,654
157.65%¢
157,654
157,654
157,654

0.000 & 81, Total deficit :

0.00, % Total deficit :

0.00

5,000 &

Evapr W5 _dew Tot dead Release Defici: Spill

(n 83)
1.9%0
2.95%7
3.951
4,245
3.404
2.629
1.952
1,635
1.25%0
1.642
1,724
1.686

0.000 = a3, Non-monsoon deficit :

0.00, % Non-monsoon deficit :

Year-Mn Init-Stor Init_lev Infiow

1966-06
1966-07
1966-08
1966-09
1966-10
1966-11
196612
1967-01
1961-02
1967-03
1967-04
1967-08

Monsoon deficit =
% Monsoon deficit -

(o #3)
21.110
49.349
70,275
59.177

101.000
93.193
83.71%
4,766
61,146
49,515
46,213
42.897

(w)
52.033
5¢.409
§5.860
55.100
§7.320
57.000
56.570
56120
55,260
54,420
54.148
53.740

{n B3)
24,440
48,655
0.000
65.275
4.981
3.586
3.297
0.000
0.000
0.000
0.000
0.000

Cua_inf
(n 03)
24,440
13.09%
713,095

138.370

143,351

146,937

150,234

156.274

150.234

150.234

150,234

150.234

(r 53)
¢.274

0.272

L= - T

i

0,274
0.014

(a el {wn3)
0.709 0.70%
0.848 0,848
1.993 1.993
9,649 9.669
7.7183 1.18

369 9.1¢9
9.063 9.063
11.293  11.292
9.686 9,686
§.899 4.89%
0.709 0.709
.73 0.733

{» 81}

0.000
. 000
9.00)
0.060
©.000
0,000
0.080
£.000
0.000
¢.000
¢.000
0.000

0.000 m a3, Total deficit -

0.00, % Total deficit -

0.00

fnall
¢.03¢
61,785
1.518
0.060
0.000
¢.000
0.900
0.9000
¢.000
2.000
0.000
¢.000
¢.000 o

Evapr WS _dem Tot_dead Release Deficit Spiil
(o nl) (0 &l)

(n a3}
2.093

T 717
W entd

3.218
4,026
4,318
3.357
2.487
2.115
1.732
2.401
2.497
2.454

0.114 u a3, Mon-monscon deficit :

0.17, % Non-monsoon defjicit =

(w a3}
0.274
¢.272
0.214
0.274
4.214
0.214
0.214
0.274
0.214
0.274
0.274
0.274

(n 3} (sal)
0.70%  0.709
0.848 0.848
1.993 1.81%
9.669 9.669
1.18%  1.783
9,389 9.%69
9.061  9.06)
1293 11,293
9.686  9.686
0.899 0.899
0.709 0.709
0.733  0.733

{.000
0.000
0.114
0.000
0,000
0.000
0.000
0.000
0.000
0,000
0.000
{.000

0.000 m wd, Total deficit :

0.00, % Total deficit :

33

0.10

£.000
13.507
0,000
3.75¢6
¢.487
0.5
0.496
8.212
0.213
0.000
0.149
0.122
0.l14 n

Ene stor
(s w1}
22,218
69,052
37,468
e 8?
G, 06l
78808
6.Bel
£y e
46.273
41181

40,212

T8l

- N -
g2, S5l s

83, %pill -

End stor
{nal)
40,349
70.275
59.177

10,000
93,193
81.18§
74,164
§1.146
49.51%
46,213
42.857
39,589

o], 8pill :

End

lev

(&)

51
)]

5¢.
51

S
.

55

5.
5,
83.
3L
5300

o

End

G

154
224
750
161
.85¢
159
895
39
15¢
1%
429

9.5%

lay

{m]

L7

55
56
56
56
3
58
4
5
57
52

"
52

End

51,155

360
150
.4t
114
636
083
128
049
13
LS

A58

o
-
"w

oL n

Bt R B - S

=4

LA W RN R N R N B
i wr

Ry

L

——
“lr

o
£1
L=

5.86)

750
L6
.000
.50
120
260
420
A5
i L

A

ie

{&)

54
5%
%

57,

57

H
5.

55
4
4

5.
53,

.590
B¢l
T8
320
000
§70
120
260
420
30
740
439

69.301 & al

_lev

{a)

54
3

o

5
5
5

[
4
3
4

1
6.
6
s

409
.30
100
.000
570
120
.26
420

148

Ry

le

(&)

54
53
3

5T,

37
i1
56
55
54
4
52
83

.5%0
.360
150
2

000
570
120
260
A0
50
140
430

35,680 & 0l
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Year-Mn Init-

1967-06
1967-07
19£7-08
1947-09
1967-10
1967-11
1947-12
19¢8-01
1968-02
1968-01
19468-04
19468-05

Monsoon deficit -
$ Monsoen deficit :

fear-fin Init-Stor Iait lev

1%E-06
1968-07
1968-08
1968-09
1368-14
£968-11
1948-12
1963-01
L969-02
1969-03
1969-04
1969-05

Monsoon deficit :

o #l)
19.580
49243
70,278
72.142
06,418
60.416
52.211
44,663
LN
2170
19,926
18.271

iz mrl)
16.580
15.090
10.275
27.468
90.454
36.912
£80.269
74,404
61.004
49.515
46.213
42.897

2 Tyrowr Spon
Stor nlt_aey

{8}
52,430
54,407
§5.500
56,008
55,632
55.204
54.597
53.962
52.684
50.33%
£6.458
50.045

Inflow
twmlt
823

-
)

RUB
.806
549
211
.01l
0l
.060
. 040
0.000
7.000

[

— e

a2 L L e O i T2

LG

7 .
P

12.
§0%,
119,
126.
120.
134,

17
o

17
I

inf
nl)
323
EST
551
157
903
181

1.492
117,
192
1.
131,
1i7.

97

192
192
192

i3
13
1
2
I
1
")
3
n
"
<

!

1.
0.
9.
0.
0.

Y

apr
all

JAed

e

i

556
e
o8
103
L5020

176
i
301
344
958

0.090 & #3, Non-sonsoon deficit -
.00, § Hon-monsoen deficit -

{u)
49.566
49,144
55.860
56.750
56.876
56.727
56,398
56.102
55.249
54.420
54.148
53.740

Inflow
(s n3)
0.060
99,335
60,642
17.169
8.186
5.888
5.617
¢.000
6.000
0.000
0.000
0.000

Cum_inf

1]

0.
99.
159,
177,
185.
191,
196,
196.
196.
196.
196.
196.

(1]
000
115
947
I
182
240
8%7
857
857
857
857
857

0.00, % Totai deficit :

Evapr

(a
0.
I
4,
i
1.
2.
2.
1.
2.
2.
2.

al)
780
342
967
Si4
945
162
419
107
730
407
457
454

0.000 m &3, Hon-monsoon deficit ©
% Monsoon deficit = 0.00, % Non-monsoon deficit = 0

Year-#n Init-Stor Init_lev Inflow

1969-06
1969-07
196908
1969-09
196810
1269- 11
196312
1970-01
197¢-02
1920-03
1970-04
1970-05

Nonsaon deficit :
% Monsoon de.icit : 0.00, % Hon-monsoon deficit = 0.00, % Total deficit = 0.00

in &l)
39.5389
45, 419
70.275
64.060
72,774
pd. 166
94,452
45.431
32,933
22.448
20.625
18.940

(8)
53.430
54,053
55860
55,493
56007
55,511
54,747
§4.054
52.778
50.992
50.607
50,233

{n nd)
8.868
10142
5.1
21,790
2. 063
701
1,565
¢.000
£.000
0.000
0.000
0.000

Cum_inf

{n

8.
8.
44,
653.
8.
69.
11,
1.
11.
1.
1.
1.

i)
868
980
102
892
257
958
523
523
523
527
521
521

Evapr

{a
.
L
3.
3.
2.
2.
l.
i,
0.
0.
0.
0.

ni)
129
241
344
405
932
216
952
205
800
924
974
996

0.000 & 83, Non-monsoon deficit =

WS_den Tot_dend Release Deficit Spill
{w 03) (mn3)

(& n3)
0.214
0.212
0.274
0,274
0.274
0.7
221
5.2
0.4
¢.214
¢.204
0.274

(n a3)
0.709
0,348
1.993
93.6¢9
1183
9,159
4,081
1.293
9.486
0.899
G.709

§.733

{w 23)
0.709
0.848
7.993
9.669
7.783
9.9

06]

297

9,
1.
9.686
0.
¢,

—

899
139
0.713

0¢.000
0.000
0.000
0.00¢
0.000
0.000
§.009
.000
0.000
0.90¢
0.000
§.000

0.000 m #l, Total deficit :

0.00

0.000
67.462
0.000
0.900
.000
9.000
0.000
0.000
4.000
0.000
0.000
0.000
7.000 a

W5_den Tot dend Release Deficit Spill
fami} (s ad)

.00, § Total deficit : 0.00

(m a3}
¢.274
¢.212
0.214
0.274
0.274
0.274
0.274
0.204
0.274
0.214
.24
0.274

i al)
0.709
{.848
7.993
9,669
1.787
9.369
9.062
11,291
§.686
0.899
9. 109
0.733

{w w2}
0.709
0.848
1.99%
9.609
1.181
9.369
§.063
11.293
9.686
0.899
0.709
0.733

¢.000
0.080
0.600
0.900
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000 » a3, Total deficit =

0.809
40.96!
31,508

§.000

0.000

0.000

0.000

0.000

0.074

¢.000

0.149

0.122

0.000 n

NS_des Tot_dead Release Deficit 9%pill
(n a3) (n03)

34

{a 83}
0.274
0.2712
0.274
0.214
0.274
0.274
0.274
0.274
0.274
0.214
0.274
0.274

{n 83)
0.709
0.848
1.993
9.669
7.183
9.369
9.063
11.293
9.686
0.899
0.709
0.733

(n #3)
0.70%
0.848
7.993
9.669
1,783
9.369
9.083
11.293
9.686
0.899
0.109
0.733

0,000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.080
0.000
0.000
0.000

0.000 & a3, Tatal geficit =

0.000
1.168
0.000
4.000
0.000
0.000
0.000
0.000
0.060
0.000
0.000
0.000

0.000 m a3, Spill :

End stor
(n 03)
49,243
70.215
72.742
66.418
40,416
52.217
44,663
32.194
21.72%
19.92
18.21
16.%80

a3, Spill -

End stor
{» 2l)
15.490
70,275
87.468
9¢. 454
86.912
80.2¢%
74,404
61.004
49,515
46,213
42,897
19,589

a3, Spill =

End stor
(» 83}
45.419
70.275
64.060
12.77%
64,366
54.482
45.431
32,933
22,448
20.625
18.940
17.210

£nd_lev
(w)
54,402
55.860
56.005
55.4632
55.201
54.597
53.962
5:.634
50,839
50.458
50.045
49,564

Rule
(w)
54.5%0
55.860
56.750
51.320
§7.004
50,570
56.120
55,2060
54,420
34,150
€742

5I.4%0

67.462 ol

End_lev
{n)
45,144
55,860
56.75¢
56.87¢
5,121
56.398
56.107
£5.249
54,420
4,148
53.740
53,430

Rula
)
54.5%0
55.560
5,750
57.12
57.000
56.570
5¢.120
55.260
84,420
54,150
53.740
51.430

12.814 n al

End_lav
(w)
54.053
55.860
59.493
56.007
55.511
54.747
54.054
52.178
50.992
50.607
50,233
49,748

fule
(n)
54.590
55.960
56.750
57.320
57.000
56.570
56.120
55.260
54.420
54,150
53.740
£3.430

1.168 n 8]

. Contd.



Year-Mn Init-Stor Init_lev Inflow  Cus_inf  fvapi W3_dea Tob_demd &elease Deficit <nit
mil (mel) (moadl imwll () ineil mal: a) Th

(w 83) ()  (mn3) (anil {a

1970-06  17.210  49.74% 15.903 15,951 .28t 0.2714 0,709 0,749 UTEY LN ST%4 3459
1970-07  J1.119 52,546 12.52¢ 48,475 2,550 £.272 0.848 3.0843 0000 74Tt 13 53 860
1970-08  60.247  55.188 99.11¢ 147,545 3.718 0.274 1.99] 7.993 ¢, 000 o4l 55750 5:L78

1970-09  37.463  56.750 61.109 208,654 4.77% 0.274 9,549 5.48% 0.500 Firgud 87 2 87N
1979-10 101.000 57.320 9,31l 217,968 4.718 9.274 7.78% 7.781 0,900 13,3920 5T 0G0 ST o
1970-11  93.31%3  57.000 6.699 224,664 1.1 0.274 9,348 7,369 0.06¢ ELLViS w570 RsL4TH
197012 8I.715  GS4.570 £.613 w.mn 2.487 0,274 9,062 9,062 0,000 PE TR A T 5.1<0
1975-01  T4.766  S6.120  0.000 231277 2,115 0.274 11,293 11.293 9,90 tiLide 85780 85 Ind
1971-02  61.146 55.260  §.000 23t.2n 1,732 0.274 9.u86 3.686 Q.00 il 3% 515 8442 54,400
1971-03 49,555 S4.420  0.000 231.217 2.461 0.274 0,899 0.899 OO0 & G0 12217 Bq,148 54150
97104 46,203 S4.148  0.000 1. 2,48 0.274 0,709 . 709 0,600 2 149 42.897  51.740 51,740

978-05 42,897 53.740  0.000  231.277  2.454  0.274 0733 0.73% 0 3.006  0.1%0  19.589  5I.430  53.430
Honscon deficit = 0.000 m w3, Non-monsoon deficit = 0.000 m &, Total deficit : 0,00 m a3, Spitl = 106.491 a al
% Monsoon deficit = 0.00, % Non-monsoon deficit = 0.00, § Total deficit - 0.90

vear-fa Init-Stor Imit_lev Inflow  Cum_inf  fvapr WS_dem Tot_demd Release Deficit ftiil End stor End_lev  Rule
(e w3) () (nnmd) {mall (na3) {wal) (wad) {waZi wallinai) (mad) (a) {a)
1971-06  19.58% 53,430 24.477 24.477 2,511 0.274 0.709 0.709 80 BT S2.113 54,590  54.59¢

1971-07 52,13 54.590 26.972 LS Ld42 0 0.272 0.84B 0.848 L0000 4,520 70.275  55.860  55.360
19711-08  70.275  55.860 29.1%7 30.60s 3967 0274 70993 1,991 0.000 0,003 B7.46B  56.750  56.7%¢
1971-09  87.468  56.750 10,550 L3640 0.274 9.669  9.669  G.000  0.000  84.006 Sb.584 S7.i0
1971-10  B4.006 56.584 J.282 94.438  3.524 0274 7787 .76l 0.000  0.000  75.980  S6.181  &T.000
19-11 75.981  S6.181  2.361 %6.799 2655 0,274 9.36%  9.269  0.000 0.000 8638 35.627  Ge.37
197L-12  66.318  55.627 2.172 98,971 1.926  0.274 9.063  9.063  0.000 0Q.000  §7.502 54.9¢2 5 130
1972-01  57.502  54.962  0.000 3971 ST 0274 11,293 11293 0.000  0.900 44,32 55,953 ST 2al
1972-00 44,632 53.958  0.000 98.971  1.196  0.274 9.686  9.686 0,000 0.000  II.7S0 S2.880 54479
1972-03 33,750 52.980 0.900 38.971  1.384  0.274 0.89%  0.899  0.000 0.000  Il.2&7

1972-04  31.267 52.565 0.000 98.971 |

624 0.274 0.709 0.709 6.000 0,000 28,974
1972-05  28.934 52,227  0.000 98.97% 1.54} 0.27¢ 0.733 0.7133 0.000 0,000 Ch 46D
Ronsoon deficit = 0.000 m a3, Non-monsoon deficit = 0,000 m a3, Total deficit :  0.000 a &3, Spil) -
5 Monsoon deficit : 0.00, % Non-monsoon deficit = 0.00, % Total deficit = ¢.00

Year-Mn Init-Stor Init_lev Inflow  Cum_inf  £vapr WS_des Tot_dend Release (Deficit Spii! nd stor End_lev  Rule

( w3} (&} (w83 imal} (mal} {wal} (anl) (wal) (aell{anl) :rali .1 (%)
1972-06  26.660  S1.8e6 10.221 13,32 1.573 0.274 0.709 §.70 G000 0,000 34,599 B2.98; 45 o0
1972-07  34.599  52.98¢ 1.498 13.119 1.908 272 0.848 ¢.81% 2030 ¢,000 T 81472 55 gen
1972-08 3.1 §3.077 017 1873 1.565 0.274 7.993 5. 178 215 G000 29.645 52,319 56.7%9
¢

40 0,000 200981 51943 e7 1
Tz 0.000  20.817  50.647 87,90
583 0.000 15,995 43,400 5u.5)¢
S350 0000 15,352 4918 S
60 0,000 M4.217 0 eR.097 T s
022 00080 1I.180 48,545 54 4l
Js6 0,000 11891 48,052 4t

6
[972-09  29.445 52,339 (.048 21,754 1L2B3  0.2M4 9649 7479
1672-10 26,981 S1.917 0.781 22.5017 0.8%  0.274 1.783 6,001
1912-11  20.817  50.647  0.%3 23,100  0.59%  0.274 9.169  4.78%
1972-12 15,995  49.400 .58 23,618 0.428 0.274 9.062 0,731
1973-01 15.352  49.M18  0.000 23,618 0.402 0.274 1}1.293 0,138
1971-02  14.217  4B.897  0.000 22,618 0.373  0.274 9,684 0.4
1973-93  13.180  4B.54%5 0,00 23618 0,55 0.274 0.89% 0,733
197304 11.8%1 4R.057  0.000 23618 0.%82  0.274 0.70% A 70¢ 000 0,000 10,600 47.55¢ 3 348
1973-05 10,600 47.559  0.000 21,618 0.604 0.27¢ 0,731 ¢.202 L8300 0,600 3,737 47.0%% fialn
onsoon deficit @ 5.847 m'al, Non-monsoon deficit = 21.190 m a3, Total deficit =  39.028 a al, Spill : 0,000 & al

\ Monscan deficit = 8,50, % Mon-monsoon deficit = 79.49, & Total deficit = 15.313

L= R B < N R

. taata,
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Year-Mn init-3umi Init v Intlow
{2 ol fa_ {f w s
1973-06  9.792  47.050 &6
1977-07 13144 4901587 4.0
l??l-cﬁ 7R3N 45,918 1.1
1973-02 28,180 SI.pad 23.0M
1973 10 43 082 81781 1892
19Ty RRL2%0 S1.231 1M
TETI-1T 1 tE? 82,404 1,285
yeTaefd 27687 51,253 0.009
YTTa-nd 147270 49040 0000
1974-02 13,665 48,710 0,000
1iTa-0ns 10U36 48,23 6,080
190405 11081 4100 0.000
Monsoor daficit @ S.847 @
3 Mensnon seficit = 8,54,
vear-Mn Init-Stor Init_lev Inflow
fa a3y (8} [ ad)
1974-06  9.797 47,256 0477
1974-07 %740 47,220 §.200
1974-08 9,204 46964 0,000
1974-09 8,787 46.74% 11.98¢0
1974-10  33.2%  §2.821  i.204
1974-11  27.25%4  51.%61  0.846
1974-12 20,147 50.50%  2.7197
197%-01  15.3%4 49,260  0.000
187602 i4.70%  49.03%  0.00C
1975-0%  13.656 48,726 0,000
1976-04 12,157 48,228 0.000
1975-05  11.044 47729 ¢.000

Monsoon deficit =
% Monsoon deficit -

vear-Mn Init-Ster Init_lev

{n Bl
1975-0¢ 9192
1975-07 1320
1975-08  S6.103
1975-09  87.4ef
1975-10 101.000
1975-11  93.%91
1976-12  81.71%
1976-01 7476
1924-02  61.14¢
1976-03  49.515
1976-04 46,211
197¢-05  42.897

Monsoon deticit :
L Monsoon deficit = .04, % Non-monsoon deticit :

53.570
54 4ol
£5.824
57.077
§1.017
51.01
57.077
51.017
57.0M7

Cum_inf
iw ad}
041
0.477
0.4M
13,437
14,641
35.507
16,304
16.304
J6.304
36,304
36,304
16,204

Evapt
im oall
Goeld
0.8i4
1.039
1.67%
1.624
2l
12
Ll
0.38%
0.571
0.598
0.613

.

[=—2 — I o
oy -a P2

al, kon-monsoon deficit :
%, Man-mancoon deficit = 19.

Evapr
{# nl}
0.529
0.51¢
0.437
1.928
1,285
0.743
9.491
0.41¢
.85
§.571
6.598
0.642

13.552 & al, Non-monsoon deficit :

15.7i, % Non-monsoon deficit = 62.

Intiow
(n) LY
47,250 25.1M4
£2.815 26172
54,858 62418
6. 750 TI.5%4
§7.310  e.272
7000 5.016
t.570  4.618
96,120 0.000
5§5.260  0.000
54.420  0.000
54.148  0.000
£3.740  0.000
0.030 = 0,

Coa_inf
{mnl)
25,324
£1.496

1200114

193,664

199.9%¢

204,952

202 567

209,57

209,567

209,567

209.561
209.567

Evapr
(w #3)
1.n
481
&1l
i)
18
387
.487
115
132
.403
457
2.454

3 PR3 = B RS L da e (2 R

Non-monsgon deficit =
0.00, % Tatal deficit :

36

W deq ot _dead Release Oeficit Spill

s R
0.274

0.274

16.351 » a2, Total deficit :
16, % Tota! deficit =

WS _den Tot_dead Release Deficit

(n a3}
0.274
§.212
0.7
0,274

0.2M4

26.47t & 3, Total deficit :
40, % Total deficit :

TR M
0.109
0.848
7.997
9.669
1781
9.369
9.063
11.293
9.68¢
9.899
0.709
0,783

{n 2)
9.709
0.848
7.993
9.669
7.182
3,19
5,063
11,293
9.68¢
0.299
0.709
0.731

(n ad)
0,709
{.818
6.178
7.429
6.021
7.204
6.981
8.453
0.613
0.133
0.169
0.648

{nad)
0.000
9.000
0.000
1,409
6.021
7.204

4.598
6,71k
0,604
0.713
4,709
8,619

20.09

6.2

(& &3 (a0}
0.000 0.000
0.030  0.900
1.818  0.000
2,240  0.000
1.7¢2  0.000
2.165  0.000
2.082  0.000
2.840  0.000
9.013  0.000
0.166  0.000
0.000 0.00¢
G.085  0.000
72.199 8

Spill
(nnl) (nal)
0.709  0.000
0,848 §.000
991 0,000
Joal 5.000
JJe2 0000
Jdes G000
L% 0,000
Sed 0,000
9.022  0.600
0.166  0.600
0,000  ©.000
0.094  0.000
40.024 »

L e FY e AD ~d

—

WS _des Tot demd Release Deficit 3pill

(nad) (wnd) (nnd} (nw)(s0
0.214 0.709  0.70%  0.006 0.000
0,272 0.848  0.818  0.030 0.%00
0.274 1.9%7  7.991  0.000 25.64%
0.274 %.667  9.e89 0,000 45.574
0.274 1.781  1.783 0.000 1.778
0.2 9.36% 9.3%  0.000 1.967
0,274 9.061  9.063  0.000 2.0i4
0.274 11291 11,293 0.000 0.2
0.274 9.686  9.686  0.000 0.212
0.274 9.899  0.899  0.000 0.000
0.274 0.70%  0.76%  0.000 0.149
0.27¢ 0.733  0.733  0.000 0.122
0.000 n 83, Total deficit = 0.030 e

0.0l

fnd stor
{nal)
15.144
17.81
28.182
43.062
317.25¢
10.188
23,687
14.722
13.66%
Y]
li. 030
3.7192

k3, Spill =

End stor
{w n3)
9.740
9.224
£.187
33.296
21.254
20.147
15,854
14,785
13.656
12,352
11,044
9.7%2

al, Spill

£nd stor
(w0}
33.230
56.10’
87.448
101.000
93,393
83.7115
74,764
&i.140
42.51%
4#.21)
42.897
19.58%

a2, Spill -

End_lev Rule
{nj {a)
49,159 94.590
4¢.918  §5.840
52.140  $6.750
93,761  §7.3%
53.25  51.000
52.424  5¢.57)
51.282  56.120
49,040 35,00
48,710 L4400
48,212 S4.1%
47,152 53,740
47.750 53,430

0.000 n ad
End_lav  Rule
(n! (m)
47,224 54.%90
46,964 55,860
46. 145 56.7%
52.821  57.120
51,961  57.000
50.505 56.570
49,360 56.120
49,015  55.260
48,726  54.420
48,228 54.1%0
.78 5348
47,250 51.430
0.000 » al
£nd_lev  Rule
Y {»)
52.815 54,5%0
54.85¢  95.8c0
§6.750 56,750
57,10 5.2
57.000  57.00€
56,570 56.570
56.120  58.120
55,200 85,260
54,420 54,420
S4,148 54,150
51,740 53740
§3.430  §3.430

17.67% n 2l

... Lantd.



Year-Mn Init-Stor Init_lev Inflow  Cum_inf  Evapr WS_des Tot_dead Release OQeficit Spill

(n 03} (0} (wnd) (wu3) (wm3) (wnd) (and) {and} {303} ixnd)
i976-06 19.589 53.430 21.514 21.516 2.531 0.274 0.709 0,709 0,000 5,752
1976-07  52.113 54,590 B6.944 108.462  3.442  0.277 0.848 0.848  0.000 64,494
1976-08  70.275 55.840 62.744 171.206  3.967 0.2724 7.993 7.993 ¢.000 33.59C
1976-09  87.468 56.750 46,195 217.40¢ 4,775 0.274 9.669  9.669 0,000 18.219
1976-1¢ 101.000 57.320 7.926 225.321 4318 0274 7.83 1.783  0.000 J.432
1976-11  93.393  57.000 5.631 230,958  1.1%7 0.274 9.369  9.349  0.000 2.582
1976-12 81.115 56.570 5.180 236,138 2.487 0.274 9.061 2.063 0,000 2.979
1977-01  74.766 56.120 0.000 236,138 2,115  0.274 11.293 11.293  0.000 0.212
1977-02  61.146 55.280 0.000 236.138 1.7132 0,274 9.686 9,686 0.000 0,213
1977-03  49.515 54,420 0.000 236,138 2.403 0.274 0.899 0.89%  0.000 0.000
1977-04 46,213 54.148  0.000 236,138 2.457 0.2714 0.709 0.709 0.000 G.149
1977-05  42.897 53.74¢ 0.000 236.138 2.45¢ 0,274 0.733 0.T33 §.000 0,122
Monsoon deficit = 0.000 m a3, Mon-monsoon deficit = 0.000 m a3, Total deficit = 0.000
% Monsoon deficit = 0.00, % Mon-monsoon deficit = 0.00, % Total deficit = 0.00

Year-Mn Init-Stor Init_lev Iaflow  Cue_inf  Evapr WS_dem Tot_demd Release OQeficit Spill

(m &) (&) (88l (mnd) (ww3) (aw3) {(wnd) (wnd) (nn3) (nad)
1977-06  39.589 51.430 19.285 19.285  2.531 0.274 0.709  0.70%  0.000 3.522
1977-07  52.113 54,590 59.795 79.080  3.442  0.272 0.848 G.848  0.000 37.343
1977-08  70.275 55.860 1312.846 111.926 3,967 0.274 7.993 7,993 0.000 J3.692
1977-09 B7.448  56.750 35,808 147.734 4,715 0.274 9,669 9.669 0.000 7,832
1977-10 101.000 57,320 5.3%6 153,070 4,318 0,27¢ 7.783 7.783  6.000 0.842
1977-11  93.193  §7.000 3.839 156.909 3.357 0.274 9.369 9.769 0.000 0.790
1977-12  B3.715 56,570  3.532 160.44] 2.487 0.274 9.063 9.063 0.000 90.931
1978-01 74,766  56.120  D.000 160.441 2.115 0,274 11,293 11.293 0.000 0.212
1978-02 61.146 55.260  9.000 160.441 1.732 0.274 9.686 9.686 0.000 0.213
1978-03 49,515 54.420 0.000 160,441 2,403 0.214 0.899 0.899 4,000 ©,000
1978-04  46.213 54,548  0.000 160,441 2.457 0.274 0,709  0.70%  0.000 0.14%
1978-05 42.897 53.740 0.000 160.441 2.454 0.274 0.733 0.7133 0.000 0.122
Monsoon deficit @ 0.000 a n3, Nor-monsoen deficit = 0.000 m w3, Total deficit = 0.000 a
% nonsoon deficit = 0.00, % Non-momsoon deficit = 0.00, % Total deficit = 0.00

Year-#n Init-Stor Init_lev Inflow  Cum_inf  Evapr W5_dem Tot_demd Releasa Deficit Spill

(e a3)  (®)  (wad) (mnd) (wad) (wnd) (o3} (wnd) (end) (and)
1978-06 39,589  53.430 12.15% 12.155 2.444 0.274 0.709  0.709  0.00¢ 0.000
1978-07  48.592 54,360 16.739 28,894 3. 101 0.212 0,848  0.848  0.000 0,000
1978-08  61.376 55.278 64.332 93.226 3.4 ¢.224 1,993 7.995  0.000 26.500
1978-09 87.468 56.750 6.352 99.578  4.227  0.27¢4 9.66%  9.66%  0.000 0.000
1978-10  79.924 56,181 3.38% 103,163 3.338  0.274 7.783  1.181  0.000 0.000
1978-11 72,388 55.984 2.57%  105.742 2,524 0274 9.36%  9.369  0.000 0.000
1978-12  63.074 55.415 2.37%  108.117  1.832  0.274 9.063  9.063  0.000 ©.000
1979-01 54.554 54,7501  0.000 108.167  1.466  0.274 11.293 11.293  ©€.000 0.000
197%-02 41,795 53,620 0,000 -108.117 1.092  0.274 %.6B6  9.686  0.000 0.000
1979-03  31.017 52.533 0.000  108.137  1.422  0.274 0.89%  0.8%¢  0.000 0.000
1979-04  28.696 52.189 G.000  10B.1i7  L.373  0.274 0.70%  0.T0%  0.000 0.000
1979-05 26.614 51.859 0.000  108.117  1.333  0.274 0733 0.733  0.000 0.000

Nonsoon deficit = 0.000 & a3, Non-monscon daficit = 0.000 m a3, Total daficit = 0.000 e a3, Spill =

% Monsoon deficit = 0.00, % Non-monsoon deficit = 0.00, % Total deficit = 0.00
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End stor
{n ad)
§2.113
70.275
§7.468

10§.000
931.393
81,715
14,766
61.146
49.515
46,213
42.897
19,589

a3, Spill

End stor
{n 1)
52.111

© 10,275
B7.468

101.000
93.393
B3.715
74.766
61.146
49.515
46.213
42.897
39.589

a3, Spill

End stor
(a 83)
48.592
61.376
87.468
79.924
72.388
63.074
54,554
41.795
31,047
28.696
26.614
24.549

£nd_lev
(n)
54.550
55.860
56.750
57.320
57.000
56.570
56.120
55.260
54,420
54,148
53,740
531.430

Ruie
(a)
54,590
55.860
$6.750
57.320
57.000
86.570
5.120
55,260
54.420
54.1%0
53.7140

53.4%0

o 131346 m ol

End_lev
{m)
54,590
55.860
56,750
57.320
51,000
56.570
56.120
55.260
54,420
54.148
§3.740
53.430

Rule
(n)
54.5%0
55.860
56.750
57.320
57.000
56.570
56.120
55.260
54.420
54.150
53.74¢0
53,430

3 55649 mad

End_lev
{n)
54.360
55,278
56.750
56.181
55.984
§5.415
54,751
§3.620
52.833
52.189
51.85¢
51,435

Rule
(a)
54.590
55.860
56.750
51.12
57.000
56.570
%.120
55.260
54,420
54.150
51.740
53.430

26.500 m a3

Contd.



Year-Mn Init-Stor Init_lev Inflow

{a n3)
1979-06 24,549
1979-07  §2.113
1979-08 48,444
1979-09  87.448
1979-10  101.000
1979-11  93.193
1979-12 83715
1980-01  74.766
1980-02 41,146
1980-03  49.515

- 1980-04  46.213

1980-05  42.897
Monsoon deficit :
% Monsoon deficit

()
§1.435
54.590
54,350
56750
£7,320
57.000
56.570
56.120
55. 260
54,420
54,148
53.740

(n n3)
31.880
0.000
99.037
91.707
£1.902
8.563
1.9
0.000
0.000
0.000
0.000
0.000

Cus_inf
(n 03)
31.880
31.880

130.917

222.624

234,526

243.089

251.060

251.060

251.060

251,060

251.060

251,060

Evapr
{n #3)
2.047
2.851
3.443
4.775
4,318
3.38%7
2.487
2.115
1.132
2.403
2.457
2.454

0.030 » n3, Non-monscon deficit :

0.04, % Non-monsoon deficit :

Year-Mn Init-Stor Init_lev lnflow

(n a3)
1980-06 39,589
1980-07 49,097
1580-98  59.204
1980-09  59.267
1980-10  £7.809
1980-11  61.120
1980-12  S1.732
1981-01 43,699
1981-02  31.267
1981-03  20.82¢
1981-04 19,051
1981-05  17.435
Nonsoon deficit =

% Monsoon deficit =

{w)
51,430
54.393

55,102

55.107
55.71§
§5.258
54,565
53.841
52,565
50,648
50.264
49.809

(n ad)
12.673
14,01}
11,000
21.312
3.907
2.0%0
2.500
6.000
0.000
0.000
¢.000
0.000

Cum_int
(n 83)
12.613
26.684
37.684
59.056
62,963
65.053
67.553
67.553
67.553
67.553
67.553
$7.553

Evapr
{w al)
2.456
3.056
2.94
3.160
2.813
2.109
1.470
1.138
0.760
0.871
0.907
¢.911

0.000 & a3, Non-monsoon deficit :

0.00, % Non-monsoon deficit -

Year-Mn Init-Stor Init_lav Inflow

{a al)
1981-06 15.791
1981-07 28.017
1961-08  54.995
1981-09 87.4é8
1981-10 101,000
1981-11  93.393
1981-12  83.715
1982-01  74.766
1982-02  61.146
[982-03  49.515
1982-04 46,213
1982-05  42.897
Nonsaon deficit :

(w)
9.342
52,082
54,780
56.750
57.320
57.000
$6.570
56.120
§5.260
54.420
54.148
53,740

{a )
14.032
30.044
69.310
37.069
6,756
6.682
6.692
0.000
0.000
0. 000
0.000
0.000

Cum_int
{n )
14,032
44,078

113, 448

150.517

157.2713

164,155

170,847

170.847

170.847

170.847

170.847

170.847

WS_dem Tot_dend Relmase Deficit Spill

(m a3)
0.214
0.212
0.274
0.274
¢.274
0.274
¢.274
0.2
0.214
0.214
0.274
0.214

(nnd) (aal)
0.709  0.70%
0.848 0.818
7.993 7.993
9.669 9.669
1.183 7,783
9.369 9,369
9.063 §.063
11,293 11.293
9.68¢ 9,686
0.899 ¢.8%9
0.70%  0.709
0.733  0.733

(0 n3) (wn3)
0.000 1,540
0.03¢  0.000
0.000 48.57
0.000 63.731
0.000 7.408
0.000 5.514
0.000 5,370
0.000 0.212
0.000 0,213
0.000 0,000
0.000 0,149
0.000 0.122

0.000 m a3, Total deficit = ¢.030

0.00, % Total deficit =

0.03

¥S_dem Tot_dend Release Deficit Spill

(» n3)
0.274
0.2
0.274
0.274
0.274
0.274
0.2M4
0.274
0.2M4
0.274
0.27¢
0.274

(a03) (and)
¢.709 0,709
0.848  0.848
1,993 7.993
9.66%9  9.669
7.183 7.783
9.369  9.369
2,061 $.063
11.293  11.293
9.686 9,686
0.899  0.899
0.70%  0.709
0.733  0.7133

(e a3) (wa2)
0.000  0.000
0.000 0.000
0.000  0.000
0.000  0.000
0,000 0.000
0.000 0.000
0.000 0.00¢
0.000 0.000
0.000 0.000
0.000 0.000
0.000  0.000
0.000 0.000

0.000 » 3, Total deficit :  0.000 a

0.00, % Total deficit :

0.00

Evapr WS_dem Tot demd Release Deficit Spil)

(n 83)
1.097
2.25)
3.587
4,178
4.318
1.187
2,487
2.115
1.132
2.403
2.457
2.45

0.030 a a3, Hon-monsoon deficit :

(w a3)
0.2714
0.272
0.274
0.2
0.214
0.274
¢.274
0.214
0.214
0.274
0.2M4
0.274

0.000 n a3, Total deficit :
Y Monsoon deficit : 0.04, § Non-monsoon deficit = 0.0¢, % Total deficit : 0.03
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(an3) (003}
0.709  0.709
0.848 0.818
7.993  7.993
9.66% §.669
7.7183  7.783
9.369 §.369
$.063 9.063
11,293 11.293
9.686 9.686
0.899 0.899
0.10% 0,709
0.733 0.733

{w a3} (w03
0,000 ¢.000
0.030  ¢.000
0,000 25.317
0.000 9,093
0.000 2,262
0.000 3.833
0.000 4,091
0.000 0.212
0,000 0,213
0.000 0.000
0.000 ¢.149
0.000 0,122

tnd stor fEnd_lav

{n a3}
52.113
48,444
B7.468
101.060
93.19)
BI.715
.76
§1.144
49.51%
46,213
42,897
39,589

a3, Spill :

End stor
(n n3)
49,097
59,204
59.267
67.809
61.120
51.732
43,499
31,287
20.821
19.051
17.435
15,791

al, Spill :

End¢ stor
{v 83)
28.017
54.995
87.448

101.000
93,391
83.715
T4.766
6l.146
49.51%
46.213
12,897
19.589

0.030 » a3, Spill :

(n)
54,590
54.350
56,750
§7.320
57.000
56.570
56.120
55.260
54.420
54.148
53.740
53.430

Rule
{n)
54,590
55.860
$6.750
57,800
§7.000
§6.570
56,120
55, 240
54,420
54.150
531.740
53.430

132,85 a0

End_lav
(a}
54,393
55,102
55.107
55,715
55.2%8
54,565
53,84}
52.565
S0.648
50,264
49.809
49,142

Rule
(2}
54.5%0
55,860
56,150
57.320
57,000
56,570
9.120
95.260
54,420
54,150
53.740
$3.430

0.000 & &l

£nd_lev
(n}
52.082
54.780
56,750
57.320
57.000
5.570
56.120
55.260
54,420
54,148
33,740
53.430

Ruls
(»)
54,590
59.840
56.750
57.320
57.000
56,570
56.120
55.260
54.420
54,150
53,740
53.430

45.297 n a3

Contd.



Year«Mn Init-Stor Init_lev Inflow

(& n3)
1982-0¢ 19,589
1982-07 42.409
198308 45 739
1982-09 49,328
b982-10 79,714
1982-11 32123
1982-12 05,402
1383-01 18,245
1983-02  {4.723
1983-08 13,668
1983:04 12,31
1983:98 1,952
Ronsoon daficit :

% fonsoon deficit = 8.50, Y Hon-monsoon deficit = 52

{y
53.430
53.678
54,031
54,408
53,441
52,800
51.615
50.044
49.040
8.730
48.232
47.132

{nnl)
5.709
6.045

12.629
0.000
6,962
0.479
0,425
¢.9000
0.000
0.000
0.000
0.000

Cum_inf
{n 22}
5.109
11,754
24.383
24,383
25,148
25.824
26,249
26.249
26.249
26.249
26,249
26,249

Evapr WS_dem Tot_demd Release Daficit 5pill

inpl)
2.18%
2. 190
2,160
2.185
1.532
0,997
0.581
4,452
0.185
0.5
0.598
0.613

5.847 n a2, Non-monsoon deficjt :

Year-Mn Init-Stor Init_lev Inflow

(a al)
1983-0¢ 4,792
198307 8.3
1983:08  70.77
1983-09 87,48
1983-10 92,504
1983-11  86.244
1983-12  17.775
1984-0]  70.043
1984-02  %.780
1984-07 45,507
1984-04  42.475
1984-08  §9.5%
Nofsoon deficit :
% Monsoon daficit :

{n}
47,250
50. 169
55,860
56,750
5¢.962
56,596
56,272
55,846
54,903
84064
§1.687
51,429

(nn3)
160,360
76.749
46,382
19,270
5.498
3.995
1,639
0.000
0.000
9. 600
¢.000
0.000

Cum_int
(v 03)
10,360
87.109

133,471

152,74

158,239

162,234

165.4873

165,873

145.873

165,873

165,873

165.873

Evapr
fnnl)
0.731
2,457
1.967
4,565
3.97%
3.095
2.307
1.971
1.587
2.i32
2.192
2.274

¢.000 » a3, Non-monsoon deficit -

0.00, % Non-monsoon deficit = 0.00, § Total deficit : 0.00

Year-Ma Init-Stor Init_lev Inflow

{(x ad)
1984~08 36,448
190407 44,848
1984-08 70,275
1984-09 87,468
1984-16  101.000
1984-11 93,393
1984-12  83.715
198501 74,766
1985-02  61.14¢
198503 49,515
1985-04  4¢,213
1985-05 42,897
Nonsoon deficit -

% Monsoon deficit : 0.00, % don

{n)
53.173
53.984
55.860
56,750
§7,320
57.000
56.570
56,120
55,260
54,420
54,148
53.740

{a n3)
11,223
19.134
54,278
61.562
4.903
3.528
3,245
§.000
0.000
0.000
0.000
0.000

Com_int
(v n3)
11.223
50.357

104,635

166.197

171,100

174,628

177.813

177.873

177.873

177,473

177.873

171.873

(m a3)
§.274
4.272
0.274
0.274
0.274
0.274
0.2M4
G.274
0.214
0.274
0.274
0.274

(n nl)
0.709
0.848
7.991
9.649
7.783
9,369
§.063
11.292
9.68¢
0.8%9
0.709
6.133

(n B%)
0.108
0.818
6.178
7.429
6,021
7.204
6,981
3,090
0.673
0,733
0.709
0.648

(4 n3) (a n3)
0.080  0.000
0030 0.000
[.815 §.660
2.240  0.000
1,762 0,000
2,165 0.000
2,082 0.000
8.203  0.000
9.013  ¢.000
0.166  0.000
0.000 .60¢
0.085 0.660

20,714 w0}, Total deticit = 27,52

O, % Total deficit = 24,94

WS_dem Tot_dend Release Deficit Spill

(n 3)
0.214
0.272
0.2%¢
0.274
0.274
0.2H4
¢.274
0.214
0.274
0.24
0.274
.21

{x n])
0.709
0.848
7.993
9.669
1.781
9.149
9.063
11,293
9.68¢
0.89%
0.709
0.733

{(m n3)
0.709
0,848
1.9%3
9.669
7.783
9.369
9.063
11.293
9.686
0.8%9
0.109
0,733

(n a3} (no3)
0,000 ¢.000
0.060 21.901
0,000 17,208
0.000 0.000
§.000  0.00¢
0.000  0.000
0.000 0,000
0.000 0.000
0.000 0.000
0.000 0.000
¢.000 0,000
0.000 0,000

0.000 m a3, Total deficit :  0.000 »

Evapr  WS_des Tot_demd Release Deficit Spill

{n 83)
2.234
3.215
3.967
4,775
4.118
3.39
2.487
215
1,732
2.403
2.457
2.454

0.000 a a2, Mon-monsoon deficit :

39

{x 83)
.21
0.272
0.274
0.2
0.2
0.214
0.274

(n83)
0.709
0.848
1.933
9.669
7.783
9.34%
9.063

0.274 11.293

¢.2M4
0.21
0.2
0.214

0.000 » 03, Total deticit :
-wonsoon deficit = 0.00, § Total daficit = 0.00

9.686
0.899
0.709
0.733

(w 03)
0.709
0.848
1.993
9.669
7.783
9.369
9.063
11,293
9.684
0.8%9
0.709
0.733

(wan3) (wnd)
0.000 0.000
0.000 9,645
0.000 25.124
0.000 31.58¢
0.000 0.409
0.000 0.479
0.000 0.644
0.000 ¢.212
0.000 0.213
0.000 0,000
0.000 0,149
0.000 0,122

End stor
(o ad)
42.400
45.137
45.328
39.714
33,123
25.402
18.26%
14,723
13,665
12. 361
11,643

4,192
e, Spill

End stor
(nn3)
18,712
0.2
87,468
2,504
86,244
17.178
16.043
56.780
45,507
42.475
33.575
36.568

a3, spill

ind stor
(v »3)
44,848
10.275
87.468
161,000
93,3193
83.715

1,766

61.146
49.515
46.213
42.897
19.589

0.000 » a3, $pill :

End_lev
(n)
83,478
§4.014
84,408
53.44)
57.802
51.615
50,044
49,040
48.130
48,212
1,132
47,280

fule
)
54,590
55,860
56,750
87,120
57,000
£¢.510
54,120
55.260
54.420
54,150
53.740
§3.430

£ 0.000 » 2l

End_lev
{w)
50,169
55.860
56,750
56.962
84,694
56,272
55,846
54,907
§4.063
53.687
53.429
§3.173

Rule
{n)
54,590
55.860
56.750
§7.320
57.000
56,570
56,120
55.260
54,420
54,150
53,140
53.430

2 19,110 n a3

End_lev
(n)
53.984
§5.860
56.750
57.320
57.000
56,570
56.120
§5.260
54.420
54,148
$3.740
53.430

Rule
(a)
54,590
55,860
56.750
57.320
57.000
56.570
56.120
5§5.260
54,420
54,150
51,740
53.430

10.584 n a3



Table g

Monthly Operation Simulation - Number of Fajlures
for 1958-59 to 1984-85

Number of times Release/Total Demand (RTD) less than 1.0
or 0.75 or release/W.S. demand (RWSD) less than 1.0 in
concerned month

Month With Carry over without Carry over
RTD<1.0 RTD<0.75| RWSD<1.Q|RTD<1.0| RTD<0.75| RSWD<1.0

January 5 4 0 5 5 0
February 5 5 0 8 5 1
March 5 Q 0 8 1 1
April 0 0 0 b4 2 2
May 5 1 5 8 3 8
June 2 2 2 3 3 3
July 11 1 1 17 1 1
August 9 1 1 11 1 i
September 5 0 0 8 1 0
October 5 0 ¢ 8 2 0
November 5 1 0 7 3 0
December 5 2 0 4 4 0
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