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DIX C1 (i)
Drversiox SiTe DuriNe 1961 (In cusecs)
September October
! e = = T A )
Through T hrough Total Through Through Total Remarks
Regulator Division Regulator Division
Channel Channel
(11) (12) (13) (14) (15) (16) (17)
Nil. 1,084 1,084 Nil. 444 444
» 906 906 . 1,156 1,156
5 600 600 - 819 819
s 1,040 1,940 - 562 562
. 2,847 2,847 . 465 465
N 2,184 2,184 " T4 . 9as
801 8,100 8,801 ’» 1,150 1,150
1,404 1,404 2,808 2 1,004 1,004
Nil. 2,822 2,822 » 2,258 2,258
. 1,218 1,218 ”» 2,150 2,150  Peak discharge (1392
= 712 712 = 2,194 2,194  3625)=5017 cusecs on
. 619 619 » 2,584 2,53¢ 8-9-1961 at 4 p.m.
. 508 503 44 1,481 1,481
9 444  ddd e 947 947
v 444 444 o 1,165 1,165
- 425 425 2 1,040 1,040
! 425 425 = 890 890
5 456 456 2 684 684
. 375 375 ,, 681 681
= 406 406 5y 1,815 1,815
4 603 603 3 1,328 1,328
. 788 788 » 881 881
. 541 541 ” 625 625
. 438 438 i 544 544
o 412 412 " 475 475
) 1,978 1,978 %5 694 694
o 1,575 1,575 0 958 958
¥ 941 941 » 1,822 1,322
5 606 606 P 1,481 1,481
! 484 434 " 1,206 1,206
888 888

78—3
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APPEN-

DIsCHARGES OF BuDAMERU RIVER AT

June July August
e r ——A N A \
(_Thro ugh Through  Total Through . Through Total Ii;’hmit%k Tlf;{ough Total
' ivel r - Diver- egulator iver-
Dale Regulator Ds:_";;r- Regulator D;f:; gt Gl
Channel Cha-
Channel L
M 2) ® o ) (©) ™ ® a0
) Nil Nil Nil Nil Nil Nil Nil 13 13
i 3 ] Nil Nil
2 LE LES * ” 1
8 485 . 485 1 3 »” 13 PT) 3
* 1,205 tE) 1’205 " 1 33 3 1) )
578 » 2 » s 3
5 573 23 L] !
6 1,284 LE] 1’284 39 » 39 » L] 3
7 560 . 560 Nil I Nil 9 = 9
Nil Nil » o ,, Nil 570 570
; L , . 52 2 It 3 1,053 1 ,()53
5 4 ’ 2 g 108 108 f 859 659
2 - 3 ) 146 146 380 Nil 380
11 s ) i < "o o heh ) e
ae r i E . 434 434 271 3 271
- ’ T " 347 347 201 . 201
e h ¢ = 55 134 134 Nil 217 217
. . 9 3
i : - . Nil Nil - 198 198
16 N i LR ) £ 3 ) ” ”» 3 154 154
1‘ b § ] ” ” th] »” 150 150
1 8 > 3 L] 19 tE 23 L} 201 201
19 2 ) ’ » 2 9 1 65 1 65
20 ,, » » ’ . 5
53 257 310 . ¥z 117
13 2
e ; . A 184 983 277 L 147 147
s ’ . 120 112 282 . 148 148
£ : - . 47 172 219 : 152 152
2 by i . Nil 319 319 x 5 R
s Z N - v 134 184 , 106 106
. Q . 83 83 . 442 442
£t} Y
27 1% 1) 1 s ¥ ) o -
28 tE ] L] : " Nil Nll ‘ 533 533
= 5 ) : : ; , 305 805
L 23 2 3
80 8 " i - 79 . 79 5 475 475
31  F L 5

-1
o
|
)

*
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DIN C 1 (iv)
ﬁIVERSION S1TE DURIYG 1962

(In cusecs)

September October
————" TR R T A —
T hrough Through Total  Through Through Total Remarks
Regulator Diversion Regulator Diversion
Channel Channel
(11) (12) (18) (14) (15) (16) (17)
Nil 478 478 Nil 1,016 1,016
264 264 i 819 - 819
. 191 191 i 675 675
321 821 » 594 594
¥ 1,076 1,076 - 528 528
3 918 918 525 525
I T4 TT4 5 590 _ 590  Peak Discharge (2023
N 2,603 2,603 . . 613 613 5900)=8823 cusecs on
1,097 5,777 6,87 ” 523 525 9.9.1962 at 7 p.m.
521 5,914 6,435 - 525 ""\-52‘1‘_
84 4,920 5,004 55 522 522
110 8,450 8,500 g 544 544
84 1,953 2,037 5 406 406
Nil 1,619 1,619 . 127 127
2,052 2,052 388 888
x 2,131 2,181 5 478 478
" 3,261 8,261 T 1,097 1,097
" 2,050 3,050 5 922 922 -
2,440 2,440 Y, 678 678
. 1,622 1,622 o 544 544
i 925 925 ’ 522 522
- 975 975 5 658 658
1 837 837, ” 597 597
n 746 746 " 931 981
650 650 " 737 787
" 697 697 5 922 922
. 656 656 ,, 1,840 1,340
. 650 650 - 1,394 1,304
1 556 556 e 1,009 1,000
594 504 4 1,149 1,149

1)
0 1,997 1,997

"
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APPEN

D1SCHARGES OF BUDAMERU RIVER AT

June July August
[ 58 —A- Al r A h] L4 L—_—'—-—ﬁ
Date Through Through Total  Through Through Total ~ Through Thiough Total
Regula-  Divar- Regula-  Diver- Regula-  Diver.
tor aion tor sion tor sion
Channel Channel Channel

(1) (2) (8) (4) (3) (6) (7) (8) (9) (10)
X Nil Nil Nil 83 Nil 83 107 860 967
2 ,, » » 261 » 261 161 1,075 1,236
3 5 % % 61 o 61 121 1,075 1,196
4 ] = . 61 2 61 52 2,515 2567
5 59 ” 23 61 2 61 22 2,427 2,449
6 3 s a2 33 3 33 22 1,700 1722
7 P o % Nil ™ Nil 22 1,234 1,256
s 93 33 2 2 » ] 22 784 - 806
9 . 2 39 29 3 s 22 1,644 1’666
10 T a2 LR 23 " 9 22 1,278 1,300
11 " T » T - 3 22 969 991
12 88 5 88 ., ” ”» 22 . 681 703
13 65.5 " 65.5 » =, " 22 650 672
14 22 N 22 » » » 22 734 756
15 3 ¥ 3 9 s » 22 966 988
16 Nil y Nil 37 s 37 22 1,669 1,601
17 . - - 8 ” 8 22 1,312 1,334
18 5 ” o Nil ” Nil 22 2,081 2,108
19 of = - 42 246 288 22 1,678 1,700
20 . ' v 55 302 357 22 1,850 1,872
21 . = 55 61 62 123 40 2,056 . 2,906
29 . ’ 6 Nil 6 534 5,831 6,365
23 5 » % Nil » Nil 200 9,724 9,994
24 = = . 172 261 433 80 2,376 2,456
25 o o - 33 285 618 80 1,843 1,923
26 3 5 » 22 450 472 70 1,449 1,519
o7 - . - 18 294 312 65 1,185 1,250
28 . o 55 81 61 142 55 1,008 1,058
29 55 th 93 61 Nil 61 46 Ti5 821
30 5. 2 33 27 2 27 45 650 695
31 o - 5 43 - 43 31 589 620




DIX C1 (v)

DiveRrsioN SITE DURING 1963

15

(In cusecs)

Septewnber Octobar
A S = A e Remarks
Through Through Total Through Through Total
Regulator ~ Diversion Eegulator  Diversion
Channel Channel
(11) (12) (13) (14) (15) (16) (17)
30 543 73 35 412 447
98 525 553 29 297 326
26 506 532 21 94 115
35 478 513 17 159 176
33 441 474 20 241 261
31 353 384 20 219 239
30 350 380 22 319 341
20 . 332 361 22 397 419
24 203 277 110 ko2 1,794 1,911
22 200 222 206 2,000 2,208
99 313 385 333 507 1,840
99 400 422 296 787 1,083
92 367 389 160 591 751
31 834 865 35 620 . 655
36 610 646 30 534 564
26 597 633 30 525 555
63 1,320 1,383 39 456 486
70 2,630 2,700 29 412 441
"0 1,431 1,501 21 344 365
70 1,022 1,092 20 292 312
70 663 733 23 481 504
70 444 514 49 2,951 3,000
70 312 _ 382 3,409 6,755 10,164 Peak discharge (197504
66 731 797 8,145 4,771 12,916 7050):2@800 \CUSECs gn
36 594 630 2,181 2,873 5004 24-10-1963 at 10 a.m,
31 550 581 760 2,688 3,448
43 822 865 20 2,278 2,298
39 543 582 20 1,781 1,811
35 452 487 16 1,556 1,572
33 375 408 20 1,207 1,227
20 881 901
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APPEN-

DigpHARGES OF BuDAMERU RIVER

June July
e A - r A —
Date Dischaige Discharge Total Discharge Discharge Total
through through Discharge through through Discharge
Regulator Diversion Regulator Diversion ‘
Channel Channel

(1) (2) (3) (4) (5) (6) (7)

1 Nil Nil Nil Nil Nil ;

2 2 22 33 : a2

3 P ) X £ ) -

1 169 169 ; , .,

5 19 7 19 : .

6 Nil Nil ,, :

7 » » » o

8 . » -

9 7 + : r
10 - * » J »
11 = o 56 ) 56
12 » 19 19
13 7 Nil Ni]
14 . . E:
15 == 11 11
16 22 22
17 Nil Nil
18 o i %
19 v 14 , 14
20 5 e 2 ; 22
21 71 . 71
22 5 32 : 32
23 22 , 22
24 ’ 17 ¥ 17
25 5 ) = 112 291 402
26 Nil 156 156
27 i Nil Nil
28 - o s -
29 8 - W .
30 5 ; ;
31 » ; 3

Note.—Peak discharge (28470-411125)=39595 cusecs on 29-9-1964 at 2-30 a.m.



DIX—2 1—u(i)

Am DIVERSTON SITE DURING 1064.

17

(in cusecs.)

August September October
T _—w——A 1 ' Discharg D-;;c?rrﬁe Total  Discharge Dis(-k:rtﬂe Total :
Jt)?;:nge[r;f : ?fiiﬁ:gﬁfe d i.sg,u?e!([rtf:ge t;z?i;:::r:ﬁe ﬂ‘wmr{gi Discharge ﬁﬁ'n?‘é’?{, .f-hroifé;h Discharge
Regulator Diversion Regulator Diversion Regulator ~ Divension
= Chanmnel Channel Ohannsl
(8) (9) (10) (11) (12) (13) (14) (15) (16)
Nil Nil Nil Nil Nil Nil 569 122 691
5 % 59 ,, + 570 ,, 570
: % 101 5 401
: o - 307 307
7 . " . . ,, 251 ) 251
) o715 275 , i 182 ¥ 182
i 259 259 : i 362 1 562
E 125 125 ” 5 o 319 = 319
5 M . » » » 73 2 173
) s ) . 0 %2 173 ,, 173
o5 585 680 84 - 84 173 3 173
46 492 538 70 ss 70 150 v 150
Nil - o 36 o, 36 112 3 112
. o 680 680 112 i 112
- 649 649 112 112
i ; 89 794 883 112 112
i : 941 941 112 . 112
= ;’ " 3 613 613 112 112
) . 60 322 382 112 » o
i 90 42; 515 112 112
i 04 04 600 600 112 - 112
391 391 7 478 112 119
i 69 69 525 525 112 iy
) 1,420 1,420 562 562
< 3 . . 1,268 1,263 167 167
i : 813 813 70 > 70
t 5 o 725 725
* 5 11,577 5,203 16,870
€ 5y 5 14,883 5,345 20,228 -
4 ; X 852 600 1,452 5 :
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APPENDIX 0-2 (i)

DiscHARGES 0F THAMMILERU RIVER AT NAGIREDDIGUDEM DURING 1963,

(¥ cusecs)

Date June July Aug. Sept. Oct. Remarks.
(1) (2) (3) (4) (5) (6) (7)
1 Nil 14 190 113 29
2 3 11 361 61 23
3 3 2 92 81 14
4 3 2 1,670 208 14
5 97 2 942 162 7f
6 3 117 260 249 25
17 2 25 84 342 78
8 Ni} 14 32 256 113
9 1 210 188 765

10 Nil 134 145 296

11 55 % 210 77 129

12 - 167 215 35

13 5 o 135 378 22-

14 . 5 157 294 14

15 2 o 215 284 35

16 5 35 618 183 29

17 5 14 362 302 29

18 ¥ 384 405 28

19 o= 4 86 320 14

20 58 1 1,650 140 29

21 ~ Nil 278 61 30

22 ¥ 1,670 43 134

23 ., 31 1,600 101 2,430

24 i 13 1,765 530 7,060 Peak discharge 11,736 cs.

on 24-10-63 at 11-0 a.m.

25 % 1 1,600 497 6,520

26 187 Nij 2,070 517 6,970

27 104 ' 4,350 635 1,950

28 150 " 3,880 320 1,040

29 2 2 ‘815 115 730

30 40 Nil 268 36 384

28 156 384
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APPENDIX C 2—(it)

DisoEarcrs oF THAMMILERU RIVER AT NAGIREDDYEGUDPHE DURING 1984.

(in cusecs.)
Date June July August September  Oetober Hemarks
(1) (2) (3) (4) ' (5) (8) v (7)
1 Nil 18 91 187 2,520
2 3 18 91 218 1,235
3 ” 15 136 1,285 1,590
4 5 15 813 530 706
5 13 715 830 460
6 13 884 1,005 272
7 5 13 4,015 1,255 272
8 3 262 706 272
9 5 3 177 476 247
10 - 18 177 193 247
11 5 18 1,920 176 706
12 = 13 2,445 166 460
3 5 13 1,114 147 247
14 13 279 476 141
15 a3 13 265 490 148
16 . 24 265 191 138
17 " 24 74 388 113
18 ,, 24 81 272 98
19 e 24 81 166 98
2() i 24 127 150 85
21 5 96 113 142 50
22 4 96 109 106 33
23 Nil 57 b7 113 33
94 > 48 55 1,380 33
2% . 1,325 47 2,220 28
26 7 152 47 1,475 19
97 Nil BT 42 1,340 12
98 i 45 39 5,996 12 Peak discharge 17400
cusecs on 29-9.64 ar
6 a.m.
29 T 28 39 13,900 12
5 6 27 39 4,600 12
31 Nil 27 47 14

78—4
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APPEN-
DisorARGES 0F THAMMIIE U
JUNE JuLny AvGusT
s i oz e s ¥ = =)
Date East West  Total Bast West Total  East West Total
Thammilerw Thammileru Thammilere Thammilery Thammilerw Thammilery

(1) (2) (3) (4) (5) (6) (1) 8) '9) (10)
1 5 6 11 losed 80 30
2 b 6 11 b 30 38
3 . H G 11 8 18 24
4 S 7 15 41 30 121
5 7 5 = 8 6 14 41 180 121
6 losed Olosed (losed 8 6 14 160 129 282
7 80 Closed 30 8 6 14 82 36 iig
g Closed 24 24 8 (5] 14 Closed 54 54
9 o 12 12 ‘ 4 6 10 2 90 90
10 i3 24 .24 Closed 12 12 80 36 il6

i - 24 24 . 12 - 12 80 234 314 -
12 - 12 12 s 12 12 40 54 94

13 o 12 12 35 ) 12 12 Closed Closed Closed
14 12 24 36 4 6 10 5 o E
5 16 24 40 8 14 22 % (8 s
16 16 24 40 oo 15 26 320 320 640
17 19 24 34 9 18 27 760 329 1,080
18 6 24 30 (losed 18 18 480 180 660
19 12 24 36 4 18 22 120 180 300
20 12 24 36 8 3 16 360 324 684
21 12 24 36 8 b 16 360 1,280 1,640
29 Closed 12 12 -] 8 16 1,660 640 2,300
29 3 12 17 8 8 16 1,240 1,640 2,880
o4 1 i2 16 8 18 26 1,040 720 1,760
25 6 12 18 3 28 36 1,438 1,280 2,718
2% 6 6 12 8 18 26 719 430 1,199
97 T 6 13 8 o4 62 1,440 960 2,400
28 4 6 10 S 18 26 1,622 720 2,342
29 4 6 10 Closed 24 24 720 480 1,200
%0 5 6 11 3 8 8 360" Closed 360

a1 o £ a0 5 S 8 Closed = Closed
78—4*



DIX 02—(iis).
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AT FAST AND WEST THAMMILERT FsoapES DURING 1963,

(In cusecs.)
SEPTEMBER JCTOBER
—_— = O i 7 ==
Hast West Totwl Bast West Total Remarks
Thammilery M hammileri Thammileruw Thammileru 3
al el B R
(11) (12) (13) (14) (15) (16) (17)
Closed Closed (losed Closed Closed Closed
» 32 3 tk ] 3 3
£E ] k) 22 2 a2 2
3 tE ] 22 L 3 2
LR 23 1 EEd EE] 32
4‘ 3 ‘i LR 3 bR
4 2 6 6 -+ :
6 5 6 4 4 4
6 i 6 8 e 8
4 A4 4 10 5 10
4 - 4 30 96 176
4 L 4 Closed Closed Closed
G 3 6 22 3 EE]
80 5 80 20 5 20
7 ¥ 1 Closed - Closed
6 5 6 3 3 2
3 3 8 3 2 23
150 240 390 2 » 2
740 560 1,300 ¥ = 3
240 160 400 » » 3 >
Closed 16 16 3 23 EY)
40 80 120 3 32 32’
40 L6 56 7,240 4,500 11,740°
85 80 165 4,920 4,000 8,920
320 240 560 6,996 5,100 15,096
42 36 78 2,904 2,160 5,064
85 48 133 2,136 1,304 3.440 Peak discharge (6996--8100)
—15096 cusecs on 25-10-1963.
42 36 78 2,750 964 3,714
v 42 36 78 1,000 836 1,836
Closed Closed Closed 640 216 856

390 92 482
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Discuarces OF THAM\!ILERU AT EAST AND

JUNE JuLy Avcusr
e — —_— AL — e D
Date " East TR Fast R S = ——
Thammilery Thammilers Thammilery Thammilery Thammileru Thammilery
Escape  Eseape Escape Escape Escape Escape
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1 Closed 12 12 9 16 25

2 4 12 16 9 16 25

3 ore 4 4 12 16 5 12 17

4 o i 4 12 16 6 16 22
5 o e he 4 12 16 100 64 164

6 Closed Closed Closed 4 12 16 397 80 477

7 = o = Closed Closed Closed 475 16 491

8 ) 2 2 5 o 5 Closed 16 16

9 . 3 5 Closed - Closed = Closed Closed
10 33 »s 33 5 o 5 v 80 80
11 34 2 2 5 s 5 236 32 268
12 3y 53 o8y 3 16 21 363 480 848
18 o - s 5 16 21 374 352 726
14 = s - 5 16 21 105 160 265
15 » 2 » 5 16 21 212 80 292
16 5 % 55 5 16 21 Closed Closed Closed
17 > " i\ 5 12 17 : = .
18 " » 5 5 12 17 3 L
19 - i o 4 12 16 - o &
20 e o 3 5] 16 21 5 > 5
21 o - A 5 16 21 2 - 3
29 33 6 6 5 16 21 55 53 5
23 % 6 6 5 16 21 2 4 o
24 = 4 4 5 16 21 . e -
25 ™ 5 5 5 16 21 -5 o i
26 4 5 9 5 16 21 v - -
27 4 10 14 5 16 21 " & =
28 Closed 10 /10 4 16 20 2 = e
29 4 10 10 7 16 23 " L 7l
30 . 12 12 i 16 29 - 2 .
31 . 9 16 25

EE) 1] 23




DIX 02.—(iv)

WaST THAMMILERU ESCAPES DURING 1064,

23

(in cusecs)

SEPTEMBER OcToBRR
r = T [z === =
East West Total East West Total Remarks
Thammileru Thammileru Thammilerw Thammileru
Escape Escape Escape Escape
(11) (12) (13) (14) (15) (16) (17)
Closed Closed (losed 2,392 2,300 4,692
100 5 100 1,394 800 2,194
400 " 400 2,145 1,792 3 037
50 . 50 1,304 200 1,604
Closed o (osed 1,123 250 1,373
733 480 15903 748 Closed 748
311 192 503 649 . 649
206 192 398 649 < 649
105 48 153 874 120 994
Closed Closed Closed 1,123 250 1,373
2 2 5 874 160 1,034
), : n 748 Closed 748
b . . 493 b 493
105 ¥ 105 493 o 493
(Closed ) - (Mlosed 308 Nil 308
> isioy 192 Nil Nil Nil
212 Closed 212 174 Closed 174
105 o 105 174 - 174
88 = S8 Closed 5, Closed
Closed . (losed i 55 s
105 3 105 ¥ 5 5
105 5 105 7 ,, .
Closed i Closed % % >
4 360 364 5 8
413 192 605 i3 o 5
413 192 605 » » »
413 2,500 2,913 2 2 »
9,000 11,940 20,040 12 s 12 Peak discharge (12,3954
— 10,840)=23,235 cusecs
on 29-9-1964.
3,561 5,880 9,441 10 5 10
8 S
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APPENDIX-C 3 (ii7)
DISCHARGES OF YERRAKALVA AT APPALARATJUGUDEM DURING 1964,

(In cusecs)

Date June July September October Remarks.
(1) (2) (3) (4) (5) 4 - (6)
1 40 55 3.348 4,405
2 37 52 1,690 3,549
3 ) 37 35 1,510 - 1,718
4 40 28 872 1,005
5 40 34 589 937
G 40 30 4,325 1,147
7 40 29 4,045 789
8 40 18 1,492 610
9 40 16 766 438
0 40 18 340 453 No discharge data supplied
) for 8/G4.
Tl 40 5 533 376
12 40 18 o2 317
13 38 13 327 252
14 34 11 G44 202
15 35 15 1,445 162
16 70 6 1,327 131
17 80 18 1,085 111
18 75 13 1,148 92
19 50 13 751 84
20 56 14 462 76
21 56 53 344 76
22 252 4 122 72
23 105 3 530 GO
24 84 87 3,57 51
25 84 380 4,397 35
26 145 ‘ 648 2,861 33
o7 118 533 1,304 36
28 101 106 15,427 42
29 86 65 10,151 53 Peak discharge 16,390 cs.
- on 28-9-1964 at 11 a.m,
30 48 85 6,469 50

a1 L 95 X 42
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APPENDIX—C 3(iv)
DiscHARGES OF YERRAKALVA RIVER AT NANDAMURU AQUEDUCT DURING 1963.

(In cusecs)

Date June July August  September  Qctober Remarks

(1) (2) (3) (4) (5) (6) (7)

Nil Nil Nil Nil Nil

2 » ”» ” ” n
3 ”» »» 9 » ”
4 2 » ” ” »
5 . > ” = =
6 » » » " »
7 ” ” EEd ” "
8 ,, ” » » "
9 » " » » ”
16 . o ,, " -
11 5 » 25 ’ ”
12 2 »» PR »” “9p
13 9 1 P ’ ”
14 4 5 " o -
15 o 29 9 'y .
16 ”» » 2 1 »
17 o » ) 35 7
18 5 %) 4,722 5 o
19 e 2 4,722 s o
20 e » 4,722 2 4
21 5 o Nil " -
22 29 25 » ’ ,,
23 5 i, . > e
24 ¥y 35 6,680 o 4,722
25 0 5 6,680 " 6,680
26 £ 5 6,680 4,722 14,181
27 I 2 4,722 4,722 14,944 Peak discharge 14,944 cs. on 27-10-63.
28 - . 4,722 Nil 11,582
29 2 s 6,680 A 9,460
30 2, = 4,722 2y 8,189
31 53 Nil 6,680

T8—5
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APPENDIX C 3 (»)
DisCHARGES OF YERRAKALVA RiveEr AT NANDAMURU AQUEDUCT DURING 1964.

(In cusecs)

Date June July August Sepiember October Remarks
(1) 2) . © (3 () T (5) ' (6) (7)

1 Nil Nil Nil Nil 15,762 Peak discharge 15,762,
2 s 5 o 5 12,508 cusces on 1-10-1964
3 - . T e ' b - 10,565
4 5 o — P 8,189
5 ,, . T 4,722 % 6,680 ‘
6 - e 8,189 - 4,722
7 . o 8,189 .
8 = S 6,680 4,722
9 . & 6,680 T a2 -
10 P v 4,722 4,722 4,722
11 - s i st o 6,680
12 . » 4,722 o 4722
13 = % 6,680 S 4722 Nil. !
14 i B 4722 4722 .
15 » » ~ Nil S 1 "
16 » » » 2 o
17 » » » Ve -
18 T 2 L) , B A 3
19 =) 7 22 22 SN .. »
20 2 13 2 » : »
21 19 23 2 1) )
22 5 I s 2 2 33
23 ” » TR | (LI | »
24 ” = n i | e ”
25 3 5 » 4722 o
26 4 woom  ees0
27 3 680 .
28 » o 6,680 .
29 = » » 6,189 "
30 35 s : | » - Ni "
31 - % e sl

78--3*
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DiscHARGES OF YENAMADURRU DRAIN AT Duvva REGULATOR DURING 1963,

(In cusecs)
Dale June July August September October 7 Remarks
(1) (2) (3 (%) (5) (8) . 6]
1 Closed 80 497 402 Closed
2 312 497 402
3 . 312 497 166 "
4 " 93 336 166 ' 83
5 » 93 336 166 CGlosed
6 o 1,820 336 166 "
4 166. 336 336 166 »:
8 Glosed 804 604 . 321 spi.
9 " 604 402 618 .
10 = 604 643 Closed .y
11 L Closed GO4 321 ”
12 - » 1,142 166 302
13 » I 402 Closed 151
14 W » 166 166 Closed
15 . 842 402 821 -
16 " 321 604 482 -
17 ” Closed 842 562 &
18 - 321 1,690 - 562 <
19 o 160 1,690 Closed o
20 . Closed 1,154 83 221
21 X 86 2,160 83 951
22 Closed 1,304 83 2,160
23 " ' 2,404 Closed 2,160
24 - - 3,836 1,402 4,757
25 - - 3,836 2,016 4,885
26 | - 8,676 2,016 8,469
o9 285 86 3,326 2,160 11,157 Peak discharge 11,157,
cusecs on 27-10-1963.

28 1,180 Closed . 8,326 .2,160 10,901
29 160 » 3,326 Closed 8,981
30 Closed ¥ 2,275 — G,805

™ 84 1,404 .o 4,629

31
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APPENDIX —C 4 (7).
DIScHARGES OF YENAMADURRU DRAIN AT Duyvva REGULATOR DURING 1964,

{in cusecs)

Date June July August September  October Remarks
(1) (2) 3" (4) . (5) (8) )
1 Closed Closed 328 156 12,693
2 ”s sy 616 1,674 11,925
& ” g 616 2,140 9,877
4 s e 756 1,440 7,829
5 » = 4,629 1,324 6,037
6 o *s 6,165 Closed 4,629
7 5 - © 6,869 1,232 1,900
8 s » 6,087 1,232 1,222
9 ” > 4,378 2,140 12,016
10 » ” 3,076 2,140 ' 2,016
11 2 » 3,326 1,674 2016
12 s » - 8,326 1,674 1,584
18 » » 13,326 2,520 1,868
14 53 ¥ " 3,326 ' 2,520 closed
15 * % 3,426 2,088 .
16 s s Closed. 1,400 460
17 s * 156 1,400 Closed.
18 » 55 756 1,400 308
19 23 1y ) 1,152 1,674 1,536
20 = = 1,440 1,674 308
01 = 328 2,226 320 1,536
29 35 328 . Closgd. .1,1?8 150
23 o 175 616 1,138 150
24 - 1,275 320 1,138 Closéd.
25 - 804 Closed. 4,629 ]
26 v 2,6'3'3 ' 35 -4,629 o
27 3 2,144 i 4,885 o=
28 = 2,144 320 3,989
29 7 2,144 Closed. 5,525 o
30 55 175 L 12,437 .,
31 .. 828 s vias - 4, Peak discharge 12,693

cusees on 30-9-1964.
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APPENDIX - C 5 (9)
Warer IEVELS oF KoLirrv LAKE AT PERANTATA KANUMA MOUTH DURING 1959,

(in feet abope M.S.T.)

Date July August September October  November Remarks
(1) (2) (3) (4) (5) (6) (7)
1 2.3 8.4 9.5 9.0 8.6
2 2.5 8.4 9.5 8.9 8.5
3 2.8 8.3 9.5 8.9 8.4
4 2.8 . 8.2 9.6 8.9 8.3
5 3.0 8.1 9.6 8.9 8.1
6 3.0 '_ 8.1 9.6 9.1 7.9
vt 3.0 ‘ 8.0 9.6 9.1 7.9
8 3.2 . 8.1 9.6 9.2 7.8
9 22 W e 9.8 9.3 7.8
10 3.2 8.1 9.9 9.3 7.6
11 3.2 o 8.1 9.9 9.3 7.7
12 . 3.8 : 8.2 9.9 9.3 . 7.6 The max. Iake level
..,13 3.4 8.2 9.9 9.4 7.4 recorded at Kolletikota on
14 3.8 8.4 9.8 9.4 7.3 12-9-1959 is+10.0 ¥y,
15 3.3 8.4 9.8 9.4 79
16 3.3 8.4 9.8 9.4 |
17 3.4 T 9.8 9.4 6.9
18 3.5 ' 8.5 9.8 9.3 6.8
19 3.6 8.5 9.8 9.3 6.5
20 3.6 " 8.5 9.8 9.2 6.5
21 3.8 8.5 9.7 9.3 6.4
e 1.2 8.6 9.6 9.1 6.3
23 4.2 8.6 9.5 9.0 .2
24 3.6 8.7 9.4 9.0 6.0
95 7.5 8.7 9.2 8.9 6.0
26 Tiey) 8.9 9.2 8.8 5.8
27 7.7 8.9 9.1 8.8 5.7
28 8.0 9.1 9.0 8.8 5.5
29 8.2 9.2 8.9 8.8 7 5.5
30 8.2 9.3 9.0 8.8 5.4
31 8.2 9.4 i 8.7 5
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APPENDIX-C5(11)
KoLrLeErU LAKE TEVELS AT KOLLETIKOTA DURING 1964,

Time § a.m. ‘ (In feet above M.S.L.)

Date . dJuly August Septeinber October November Remarks

(1) (2) (3) (4) (5) (6) (7)

; (S 1.26 2,23 4.60 9.00 8.46
2 .. 1.23 2.46 1.68 9.33 $.33
= 1.23 2.70 4.63 9.76 8.26
b 1.33 2,86 4.63 9,93 8.16:
5 1.93 3.00 - 4.83 10.33 8.08
gt a 1.23 3.18 4.76 10.48  8.00
7 . 1.26 3.35 4.66 16.50 7.85
8 1.23 4.10 4.76 10.53 7.78
a .. 1.26 4.43 4,96 10,56 7.76
0w 1.26 4.73 5.923 10.60 7.73
1l . 1.26 5.10 5.30 10.63 7.68
.. 1.23 5.46 5.40 10.63 7.63 The max. lake level record.-
13 o 1.28 5.63 5.50 10.53 7.53 ed at l{olletikom. on
1 .. 1.20 5.60 5.66 10.13 7.46 12-10-1964 is+10.7 Ft.
15 .. 1.20 5.63 5.80 10.33 7.33
% .. 1.20 5.53 6.00 10.26  7.30
1 SR 1.28 5.33 6.00 10.13 7.26
18 .. 1.23 5.40 6.10 10.33 7.20
19 v 1.26 5.40 6.13 9,93 7T.13
20 .. 1.26 5.60 6.23 9,80 7.07
21 .. 1.26 5.10 6.33 9.70 6.97
92 .. 1.26 5.03 6.50 9.58 6.90
23 .. 1.50 5.06 6.60 0.47 6.80
L R 1.70 5.00 6.63 9.33 6.78
25 .. 1.90 1.93 6.73 9.23 6.67
26 .. 1.93 1.86 6.82 9.10 6.60
27 .. 2.10 1.73 6.96 .83 6.53
28 - 2,17 4.67 7.82 8.73 6.47
T e 5 2,20 4.67 7.86  8.78  6.40
80 .. - 2. 4.63 1 8.40 8.63 627

31 = 2.26 4.66 . 8.56 b




APPENDIX—(C—8

Discnarces or UPPUTERU RIVER AT 1000 FT. BELOW ROAD BRIDGE (M6/6) puriNe 1964.

(in cusees)

Date
{1

September

(2)

October
+ (3)

November

(4)

December

(5) (6)

Remarks

18]

3

.

2

5

6,150
6,455
6,605
N.A.
7,103
8,706

10,898
N.A.

23

13,545
N.A.

.
12,077
N.A.
10,993
N.A.

»

12,406
N.A.
»
10,281
10,004
N.A.
10,208
10,509
10,110
9,354
9,528
10,806
N.A.

N.A.
ao s

»

3
8,843
7,925
7,248
7,482
7,422

N.A.

6,149
6,112
N.A.
6,029
5,782
5,892
N.A.
B
5
7
»
»

29

N’.:‘.
5,124

N.A. Note :—N.A=Not Aavailable

"

th]

” f

3
3
23
2
5

23
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APPENDIX D (3)

Statement showing Rainfall in Inches from 1925 to 1961 in Kolleru Basin

Nanie of Raingauge Stations: (1) Tiruvuar, (2) Nuzvid, (3) Vijayawada, (4) Gudivada, (5) Gannavaram,

(6) Kaikalur, (7) Chintalapudi, (8) Ellore, (9) Nandigama.

Year January June  July  August September Oclober June  November Remarls
to May to and
October December
(1) @) (3) (4) (5) (6) (7) (8) (9) (10)
1925 .. 4.89 5.78 10.14  11.40 2.82 6.64 36.73 1.34
1926 4.53 2.81 10.01 6.45 4.87 0.58 24.22 0.02 Maximum  rainfall
‘ =48.39 inches (1939
June to Oct.)
1927 . 2.92 4.93 10.19 6.80 5.52 2,82  30.26 5.25
1928 2.75 4.72 8.25 5.90 6.94 7.88 33.69 Minimum rainfall
5 —=22.40 inches (1952
sune to October.)
1929 .. 3.40 7.33 4.32 8.21 L. 82 3.65 28.33 0.32
1930 ¢ 4.23 10.91 4.99 6.56 5.52 11.49  39.47 53.04
1931 2.37 4.73 7.40 7.32 7.24 8.89 35.58 4.64
1932 3.05 3.07 9.64 4.80 7.08 4.41 28.95 6.91
1933 .. 4.21 ?.75 11.62 7.3 5.65 7.78 388.14 1.86
1934 .. 1.62 5.02 11.69 6.41 4.01 3.10 30.23 1.38
1935 -2.60 3.27 6.31 4,13 10.05 6.58 30.34 0.01
1936 12.74 4,08 9.77 6.37 5.11 6.20 31.73 2.43
1937 . 5.39 1,89 7.94 7.91 3.05 6.17 26.96 .
1938 .. k.35 5.64 9.44 12,12 6.21 1.07  36.48 3.24
1939 2.36 3.08 7.64 i bt 5.48 13.19 36.56 2.26
1940 .. 6.52 4.71 8§.63 13.05 6.19 3.15 35.73 3.30
1941 .. 1.47 5.27 4.70 3.89 8.73 6.98 20.57 3.57
1942 . 31080 bt 5.65 6.31 7.64 6.86 2.80 29.26 1.30
1943 .. 1.2 6,48 5.81 2.74 LRI 7.04 31.68 0,52
1944 .. 2011 5.66 6.85 6.80 7.36 10,10 36.77 1.07
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APPENDIX—D (i)—(Contd.)

Year

January June July August September October June  November

fo
May

October

to

and

December

Remarks

(1)

(6)

(7)

(8)

(9)

1945 ..
1646 ..
1947

1948

1949 ..
1950

1951 .07
1952

1953 ..
1954 ..
1955
1956
1857 ..
1958 ..
1959
1960
1961
1962
1963

1964

3.23

9

Sr St -3 <t

St

g
.80

.82

.09
.49
.46

.98

.94
.40
Sirirf

.31

Ak

8.93
bl

12.00

- 8.95

-11.35

11.35

11.86

3.62.

7.90

16.43
10.81
9.69

7.03

~3
Lt
o

6.31

9.03
5.83
11.27
4.28
8.31

3.95

11.98
11.14
12.70
3.58
9.11
7.72
11.65

8.19

6.87

8.09

7 09

=3
e
(8]

<
=¥
=

10.51

19.27

3

1

=3

10.

3.

=3

.04

.62

5.63

.32

.39

.68

20,

33,

22

31

30.

38,
40.

41.

.04

5. 06

08

40
.86

24

3.46

.91
.66

.18

.19

+21

53

21

0.

0.

0.

.36
.78

.95

.89

.20

78—06
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APPENDIX-D (ii)
Statement showing rainfall in inches from 1945 to 1964 in Krishna Western Delta.
Name of Raingauge Stations: (1) Nizampatnam, (2} J: :utrarlmnudl (3) Kollimerla, (4) Santaravur, (5) C}una—

ganjam, (6) Nallamada, (7) Kolluru, (8) Intur, (9) Du;,g,lmla, (10) Tenali, (11) Repalle, (12) Bapatla and
(13) Pidaparru.

g—

Year. Joanueryto June July August  September Oclober Juneto November Remarks
May October and
. December
) (2) @ @ (5) (6) o ®) ©  (0)

1945 .. 3.08 2.46 6.02 sigr— 04 7.00  28.39 1.35
1946 .. 2.74 3.28 6.00 5.49 5.36 2.29  22.42 . 15.49
1947 .. 0.69 1.81 6.00  7.94 7.24 3.96  26.95 6.02
1948 .. 2.86 0.58 vi08 . 2isY 492" 218 18.18 9.42
1949 .. 2.59 3.66  11.90 7.50 9.61 9.63  42.30 1.90
1050 .. 538 30z 830" “siel "eas S5 aml8C 3.0
1951 .. 1.83 5.32 7.39 4.7 1.99 1.23  20.64 0.46
1952 .. 71.17 0.98 2.79 4.11 3.32 7.15  18.41 3.03
1953 .. 0.41 2.8 4,22 7.61 6.93 8.97  30.51 0.00
1954 .. 1.40 2.88 9.91  10.22 0.00 9.21  32.22 0.24
1055 .. 3.19  3.28  3.89  8.85 3.41 s.72  28.15  0.02
1956 .. 3.55 8.99  17.84 6.59 6.17  11.59  41.18 6.16
1957 .. 1.7 486 4.4 10:17 419 8.7 26.57 0.11
1958 .. 0.59 1.92  10.01 7.08  7.82 9.55  36.38  4.38
1959 .. 0.07 4.73 6.72 5.92 3.75 7.10  28.22  0.63
1960 .. 1.67 5.59 5.89 2.15 8.70 3.18 25.51 3.19
1961 .. 0.70 4.61 4.59 9.33 7.41 8.56  34.50  3.03
1962 .. 3.32 3.03  5.09 6.83 5.7 9.08  29.80  3.19
1063 .. 2.97 3.75 6.15 6.25 2.08  14.43  32.66  0.02
1964 .. 0.98 4.01 5.59 6.61 18.28 2.04  37.43  2.78

78-—6*
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APPENDIX.-D (iii)
Statement showing rainfall in inches from 1945 10 1964 in Krishna Eastern Delta.

Name of Raingauge Stations : (1) Komatigunta, (2) Lakshmipuram, (3) Veeranki,(4) Nidumolu,(5) Pamarr..
(6) Masulipatnam and (7) Tadinada. :

Yeur  January Jﬁne July August  September October June to  November Remarks
to Moy October and
December
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
1045  2.45 ¢  1.59 10,27 8.30  10.23 7.08  37.47 0.49.
1946  3.10 3.91 9.35 4.88 5.12 2.41  25.67  13.99
1947  0.56 2.03  10.60 8.90 8.58 4.44  34.55 6.84
1948  0.59 1.18 8.87 2.80 3.30 0.85  17.09 9.93
1949  1.51 5.22  12.64 7.48 5.58 12,07  43.89 3.26
1950  5.88 1.66  10.26 2.48 9.72 2.03  26.15 1.02
1951  1.54 7.01 9.13 5.24 4.72 2.31  28.41 0.40
1952  3.31 2.63 3.12 7.12 3.05 7.19  23.11 2.03
1953 0.51 1.22 6.48 7.31 4.53 8.88  31-42 0.24
1954 1.48 4.80  11.48 9.40 > 9.01  34.69 0.48
1055  3.83 3.72  10.81 9.80 5.60  11.97  41.90 6.14
1956  2.77 7.86  13.61 5.45 6.96  17.48  51.36 4.65
1957 . 1.75 6.63 £31 11738 5.22 459  31.88 &
1958  1.74 4.9 15.07  10.24 4.57  11.30  46.17 4.01
1959  0.33 6.25  14.40  11.19 6.34 8.50 44,77 1.08
1060 016  8.40 Tl 298  7.91 9.44 2024 2,57
1961  1.05 5.35 6.17  10.56 8.8l 8.31  39.20 2.70
1962 2.80 3.89  11.67 9.17  11.31  12.61  48.65 2,72
1963  1.68 3.87 4.62 6.05 424 12,37  31.15 "

1964 0.34 3.85 4,81 5.59 11.56 0.91 26.72 2.18
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‘AppexpIix-D (iv)
Statement showing rainfall in inches from 1945 lo 1964 in Godavari Western Delia.

ame of Rain gauge Stations (1) Lakshmipalem, (2) Penugonda, (3) Mogaltar, . (4) Endagandi; (5) Duvya,
(6) Mamadur, (7) Palakole and (8) Undi. \ 5

«Year ' January June July August  September  October Juneto November Remarks,
to:May S Octobey Land
s December
(1) ) @) (4) (5) (6) @ @ ®»  (lo)
1945 2:29 2.81 " 1049 8.71: 8.14 6.30 35.95 v 0.37 L ve
1946 2.98 3.52 8.39 5.20: 4.85 3.74 25 79 10.84
1947 .63 198 1040 622 6.94 3.33 28.82 11.25
1948 .63 368 ©  10.32. 3.95 8.91 4.53  31.34 6.50
1949 2:36 408  13.88 9.56 7.07.  12.33  46.92 0.43
1950 4.79 5.4 ¢ 11.64° 6.98 14.04 8.62 ; 41:70 2.49
1951 2,05 8.17 15:27 7.61 10.90 4.87 46.82 1.50
19°2 1.89° 3.91" 5:03' 6G.17 3.27 8.63 27.01 2.351
1953 1.14 6.09 7.83 6.81 4.30 10.99 36.02 0.68
1954 0.32 10009 © 9,09 6.85 tida t 983 35.86 0.79
1935 45 54" 2,41 5.63 9.88 968 13,48 - 41.03 3.33
1056 4.40 7.58 ' 16.63 8.24 5.17 18.81 56,43 3.70
1657 1.29 10.93 - 6.66 11.53 4.30 3.28 36.00 2
1958 0200 8.48: 11.01 7.80 4.84 15.45 42,53 8.16
1959 4.60° 5.463 16.19 10.50 5.75 8.901 46.98 0.11
1960 0.58 7.86 " 10.50 1:99 14.00 | 3.88 38.03 1.22
19461 1.50 5.73 7.01 3.40 10.18 13.50 4]1:82 1.60
1962 2.98 378 12:01 7.21 11.04 12.94.  46.93 2.26 -
1963 1.39 4.29- 6.68 7.50 5.65 11.66 35.78 e

1964 0:80 4.84 6.98 11.71°  12.16 4.59  40.28 3.51




39

Arprxpix-D (v)
Statement showing rainfall in inches from 1945 fo 1964 in Godavari Central Della.

Names of the Rain, gauge Stations :— (1) Amalapuram, (2) Mummidivaram, (3) Razole, (4) Mukkamala,
(5) Kothapeta, (6) Ralli and (7) Sakhinetipalli. el

“Year' January June July August  September  October June to  Novembér Remarks
to May - Octobey and
e December
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
1945 - 2,45 1.6G3 11.51 13. 44 6.45 7.90 49.93 2.02
1946 3.05 3.95 7.67 7.52 _2.31 4.95 26.40 10.45
1947 0.35 1.30 12.15 9.49 §.66 7.65 39.25 6.83
1948 0.54 4.11 §.64 5.91 8.28 5.77 32.71 V27
1949 3.46 40, 64 13.81 8. 54 6.62 §.01 41.62 i 7
1950 0.94 2.93 8.76 5.72 15.81 8.84 42,006 2.74
1951 Ei05 2.80 9.26 6.45 10.05 4.36 32.92 3.59
1952 an 2 3.58 3.09 3.62 3.17 12.32 25.78 2.87
1953 1.14 4.80 5.39 2.43 2.61 7.66 22.89 0.83
1954 0.49 8.14 14.72 5.04 Tk 8.51 36.41 1.11
1955 5.89 1.64 4.17 5.05 .69 18.21 36.76 2.09
1956 6G.47 6G.25 9.81 5.30 8.79 12.51 42,60 3.75
1957 1.04 6.39 5.36 711 2,08 4.47 25.41
1958 2.83 4,64 13.00 6.62 9,30 21.25_ 54.81 9.49
1959 1.76 4.76, 11.85 13.7 6.62 6.67 43. 60 0.33
1960 1.98 7.92 9.85 3.22 12.20 272 35.901 .69
1961 1.36 3.38  5.80 3.30 9.00 15.25 36.73 3.28
1962 2.43 1.74 11.10 % 85 8.70 15.35 44,24 1.78
1963 0.47 5.41 9.49 8.22 5,20 13:05 41.37
1964 0.03 4.86 8.78 9.76 15.70 5.91 45.01 5,81
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APPENDIX D (vi),
Statement showing rainfall in inches from 1945 to 1964 in Godavari Eastern Delta.

Names of rain gauge Stations:—(1) Chintapalli, (2) Biceavolu, (8) Kulla, (4) Dowlaiswaram, (5) Coringa,
(6) Alamuru, (7) Kakinada and (8) Vella. '

Year January June July August  September  Oclober June to November Remarks
to Muy October and. .
December
(1) (2) (3) (4) (8) (6) (M (8) (9) (10)
1945 2.48 > 2.33 10.45 10.80 6.65 6.35 36.58 0.78
1946 4.99 2,55 8.10 §.76 3.47 2.38 23.21 4.95
1947 1.27 1.33 10.38 5.96 6.44 3.69 27.80 5.16
1948 1.23 2.61 757 5.21 7.12 3.04 25.55 12.72
1949 1.51 3.79 15.29 5.53 9.03 14.78 48.42 0.01
1950 2.47 3.78 11.40 5.73 13.07 B.43 42.41 5.52
1951 3.41 4.59 12.70 8.71 9.38 5.20 40.53 2.12
i952 3.87 3.98 4.98 4.12 4£.18 12.92 30.18 3.35
1953 1.54 4.94 6.10 5.50 4.11 12.22 32.87 1.50
1954 0.86 5.99 11.03 4.90 i 8.77 30.69 0.51
1955 09.85 3.11 2.89 6.59 6.38 11.33 31.30 0.99
1956 5.85 6.82 9.21 3.33 9.34 16.12 44,82 1.19
1957 1.66 4.49 4.37 10.37 3.11 4.13 26,47
1958 2.07 2.81 23.40 9.15 10.385 23.00 68.7T1 7.93
1959 2.68 4.76 14.80 11.55 G.26 12.90 50.27 0.13
1960 2.23 3.26 9.65 2.65 6.56 4.80 26.92 0.69
1961 1.40 4.13 9.26 3.81 10.05 8§.00 35.24 . 1.83
1962 1.80 4.82 10.90 9.41 5.56 10.54 40.73 1.14
1963 2.04 4.70 6.62 7.81 3.64 14.75 37.52 0.01

1964 1.47 3.46 7.23 8.00 12.95 3.02 84.66 3.82
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APPENDIX.F (ii)

Statement showing areas affected by floods and the extent of damage caused in Krishna Western Delta (Gunbur
district) for the years 1955 to 1964.

Sl. Year Area Estimated  Value of the Remarks
No. damaged by quantity of  foodgrains
floods  foodgrains  (paddy) lost
(in acres) (paddy)lost  in Rs.

in tonnes.
1. 1955 e 40,000 30,000 1,14,00,000
2. 1956 .. i 40,000 30,000 1,14,00,000
3. 1957 .. = 48,000 36,000 1,36,80,000
4. 1958 it o 56,000 42,000 1,59,60,000
5 1959 .. 7 56,000 42,000 1,59,60,000
6. 1960 .. o 56,000 42,000 1,569,60,000
7. 1961 .. .. 62,000 46,500 1,76,70,000
8. 1962 Al 5 66,432 49,824 1,89,33,000
9. 1963 .. H 94,842 71,132 2,70,30,000
10. 1964 .. . ,e 1,20,000 90,000 3,42,00,000
Total for 10 years .. 6,39,274 479,456 18,21,93,000
Average for ten years .. 65,927 47,046 1.82 crores
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APPENDIX-F (iii)

Statement showing areas affecled by floods and the extent of damage caused in Godavars Ceniral Delia for the yaa’;
1955 to 1964. ’

8. ¥ear Avea Estimated  Value of the Remarks
No. damaged by  quantity of foodgrains
floods sn acres foodgrains (paddy) lost
(paddy) lost in Rs.

sn tonnes
1. 19556 .. i 16,505 12,380  47,04,000
2. 1956 .. o 22,794 17,100 64,98,000
3. 1967 .. s 23,100 17,325 65,84,000
4. 1958 .. o 28,403 21,303  80,95,000
5. 1959 .. ana 34,013 25,610  96,94,000
6. 1960 .. - 15,950 11,970 45,49,000
7. 1961 .. .. 16,176 12,132 46,10,000
8. 1962 .. o 22,675 17,007 64,63.000
9. 1963 .. e 15,945 11,960  45,45,000
10. 1964 .. e 15,600 11,700  44,64,000
Total for 10 years .. 2,11,161 1,58,387 6,01,88,000

Average for 10 years .. 21,116 15,839 60,18,800
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APPENDIX--F (iv)

Statement showing areas affected by floods and the extentof damage caused in Godavari Eastern Delta Jor ihe years
1955 to 1964.

8. Fear Area Esiumated Value of the Remarks
No. damaged by quantity of Joodigrains
floods in acres  foodgrasns (paddy) lost
(paddy) losi in Rs.

i bones

1. 1958 .. .. 28,000 21,000  79,80,000
9. 1956 .. o 320120 24,080  91,54,000
3. 1957 .. .. 20,500 15,375  58,42,000
4 1958 .. .. 20,610 15,456 58,783,000
5. 1969 .. . 70,800 52.950 2,01,21,000
6. 1960 .. .. 38,000 28,600 1,08,30,000
7. 1961 .. .. 20,600 15,450  58,71,000
g 1062 .. .. 45,500 34125 1,27,86,000
9. 1963 .. 42,620 31,965 1,21,47,000

lo.  196% .- 68 000 51,000 1,93,80,000

3,86,550 2,809,911 10,99,84,000

Total for 10 years

Average for ten years .. 38,6565 28,001  1.10 croves

=
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APPENDIX—G
A NOTE ON HEAVY RAINFALL IN ANDHRA PRADESH

The floods in Andhra Pradesh are generally due to the heavy to very heavy rains caused by storms and
depressions which develep in the Bay of Bengal and move across the above area. Table-A gives the month-
wise information regarding the number of disturbances (sterms end depressions) which crossed the north and
south coastal Andhra Pradesh during the period 1891-1960. It will be seen from the table that the above
arcais worst affected by disturbanees in the months of September to October. The period December to April
is practically free from disturbances, so far as the arca in question is concerned. “During the above 70 years
74 disturbances affected Andhra Pradesh in September and October alone.  If the other months are also taken
into account, the total number of disturbances are found to be about 120 during the period of 70 years. Thus,
on an average, about two disturbances may be expected to affect the State every year and cause floods there,

In late September and carly October of 1964,unusually heavy floods oceurred in the distriets of Krishna,
Godavari and Guntur leading to considerable loss of life and property. These floods were the result of very
heavy rains between September 27 and October 1, 1964 caused by a depression which formed in the Bay of
Bengal and moved westwards across Andhra Pradesh. The available rainfall data for the above distriets
for the period 24-9-1964 to 830-9-1964 are given in Table 1-4. Tt will be seen that the heaviest rainfall occurred
on the 28th and 29th September. On the 28th morning the depression was near the coast off Kakinada and
on the 29th morning it was near Khammam. There after it weakened and moved away further westwards
with rapid dcerease in the rainfall.

The disturbances following a westerly or nearly westerly course as the September 1964 depression and
thus affecting greater parts of the area usually cause more widespread floods. Table-B gives statisties of such
disturbances and it will be seen that September is the worst month in this respect. Next comes October.

Table-C gives the chief amounts of rainfall that occurred at the T.M.D. observatorics in Andhra Pradesh
in association with disturbances from the Bay during the period 1950-1963. The-table also gives information
regarding the points where the disturbances crossed the coast and the periods when heavy rainfall occurred.

~.B.—A disturbance, is treated as a storm when atleast one ship’s observation is received from the disturbed
arca, reporting wind speed of 34 knots or more, Otherwise, a disturbance is considered as depres-
sion.
TABLE-A
NUMBER OF STORMS AND DEPRESSIONS WHICH CROSSED ANDHRA COAST DURING THE PERIOD 1891-1960.

North Coastal Andhra Pra- South Coastal gndhra Pra-
desh (Betweern Masulipatam desh (Between Madras and

- Month and Gopalpur) Masulipatam)
& e TN A~ ™
Depressions  Cyclonic Depressions Cyclonic
Storms  Slerms

January .- .o .- o o . ) i -
February o o 55 - - o s e R
March - i Sty a5 4 = A A,
April S o e e A 1 1
May ok .o o . >e 3 1 9
June e Vs ' e 1 4 1 =
July O . i e 2 = 3 A
August oo 55 . e 8 1 ¥, :
September v i b i 2 24 4 4

October G 5 S 55 10 15 s 9
November e e & ole 3 4 3 9
December 5 5 6 5% e i 58 1 | x

(Figures collected from charts 144 to 156 of latest volume of storm tracks)
During the period 1961 to 1963, one cyclonic storm and one depression crossed South Andhra Coast and
one depression crossed North Andhra Coast. el

78—8
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TABLE-B

NUMBER OF STORMS AND DEPRESSIONS NEARLY SIMILAR TO SEPTEMBER 1964 CASE (WITH YEARS) DURING THE
PERIOD 1891-1963. X

Month ' Number of cases Years
gepress'iou A’Cyclom'?
storin
January
. February

M: rch % e v
April = 50 — i — — 1 1956
May | wia
June ol .o 5 .. e oo
July i -
August oie o v S o

l 2 1892, 1895, 1904, 1908,

September . o s 2l ive 14
- e 1909, 1914, 1921,.
1926, 1927, 1938,
1940, 1947, 1948,
1949, 1954, 1952,

AL TR e - o .. 8 T 1892 (2), 1901, 1916,
s 1921, 1927, 1989,
1943, 1944, 1958,

»November .

December ..

1915, 1946

au

78—8%
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TABLE-C.

HEAvY BAINFALL AMOUNTS ASSOCIATED WITH DEPRESSIONS AND CycLONES WHICH HIT COASTAL

ANDHEA PRADESH DURING THE PERIOD 1950 TO 1963,

S.No. Depression Period. Point of crossing. Heavy. Rainfall amounts in Andhra
or Cyclone. Pradesh.
@)l @) nan (3) (4) (5)
1. Depression 9th to 11th Septem- Kakinada .. 10th .. Masulipatam 4.57
ber 1950. Rentachintala .37
2. Depression 21st and 22nd Octo- Nellore .. o 21st- . Ongole 3.0”
: " ber 1953. 22nd Kakinada .6
. .. Ongole _ 7.8"
Masulipatam 2
Nellore T 6.87
Vijayawada 2.6"
) _ 7 23rd- - Kakinada 3.0”
3. Depression 26th September to  Kakinada .. 26th- Cuddapah i 0
: : 1st October 1954. ] “27th- Gannayaram B0
. . - Masulipatam : 5:0"
28th Rentachintala . 6.07
. Visakhapatnam 3.07
4. Cyclonic  5thto 7th May 1955. Kakinada . th “ Visakhapatnam 5.7
' - . « Kakinada . 3.8
3. Depression  6th to 13th October  Between Visakha- «d1th .. Visakhapatnam 2:5%:
1955. . ‘patnam and Calinga-
' patam.
6, Cyclonic 27th April to 2nd Ongole .. .. 30th Anantapur 3.07
Storm. May 1956. (No heavy rainin Coas-
tal Andhra Pradesh).
7. Cyclonic 25th-26th June 1956. Calingapatam .. 25th Kakinada 4.07
8. Depression  26th-30th October Ongole i 30th Nellore .. 6.0"
1956. Cuddapah 3.07
9. Depression  10th to 13th Septem- Calingapatam .. 11th & No heavy rain but rain-
ber 1957. 12th fall between 3 & 6 cm.
i : oceurred,
10, Depression  23rd to 24th June Ongole .. .. 2581d Nellore S em.
pos 1959, 24th Cuddapah 9 em.
11 Depression 23rd to 28th October Nellore 22nd Nellore 8 em,
1962. (o : Kovur-{Nellore district)13 em.
231d Do. 8 cm.
Nellore T em,
24th Calingapatam 17 em,
Nellore 15 cm.
Kovur, Nellore distriet)10 em.
Visakhapatnam ¥ em.
25th Visakhapatnam 13 cm.
Calingapatam 26 cm.
26th Kakinada 13.cm.
Bhimavaram 13 em.
- 27th Kakinada - 9 cm,
Cuddapah 7 em,
12, Cyclonic 28th to 30th Novem- Nellore No heavy rain.

Storm. - ber 1962.
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"TABLE-1,

ng the period 24th September 1964 fo ..,

. DisTrICT : GUNTUR.

Total for  Total Jor

Name of the station. 24/9 2519 26/9 27/9 28/9 29/9 30/9.  the week 8 days
15 ‘ ending 80/9 2719 10
28/9
() @) @) (4) (5) (6) Q) @ : . (©® @0
1. Guntur a 5.0 = ; 75.2 63.8 2.7 146.7 189.0
2. Sattenapalli o 2 . £ o5 83.3 84.3 1.2 178.5 167.6
8. Tenali .. .. 3.8 e s 95.6 107.1 1.8 207.8 202.7
4, Repalle - . .e 75.9 53.3 2.5 . 131.7 131.7
5. Bapatla B 5 2.5 60.0 48.8 S = o 111.3 48.8
6. Palnad (Gurazala) 5.3 = . o 48.8 = 54.1 48.8
7. Narasaraopet .. 8.6 . e e 90.9 8.1 e 141.6 138.0
8. Vinukonda S e 55 i Ve 76.2 127.0 3.3 206.5  203.2
9. Ongnle e e e e 32.3 62.4 .e .y 94.7 94.7‘
10, Mangalagiri S i . . o 170.8  104.1 - 274.9  274.9
1. Pobiiis - . 1.8 e - oo 85,4 7.7 2.5 168.4  164.1.
12. Kanuparti S il . - - 40.6 62.5 & 108.1 103.1
(Rentachintala 28 cm. on 29th),
"TABLE-2,
: Rainfall mm. ) data of Revenue raingauge statwm during the perwd 24th Se.ptembar 1964 to
( ‘ 30th September 1964. it i .
Dmraicr ; KRISHNA,
- Tetal for Total Jor the
Name of the station.  24[9 25(9 26/9 27/9 28/9 . 29/9 30/9  theweek 3 days
Heme v : a1 i : endmgaﬂll) 27’]9 o’
: 29,!9
i) (@) (8 ‘(4) (8) (6) (M) (8). (®) (10)
1. Keusigadds =2 SR . ; 71.1 50.8 2.5 128.4 121.9
2. . Gudivada IS W 5 2 5.6 85.4 123.4 1.0 237.8 214.4
e 25.0. . — " 5.0 127.0 o 227.0 202.0
4.-'Vijayawada . v - 810 1 i A 190.5 114.3 o 335.8 804.8
5. Nandigama ..  ~"20.0 e = : 162.0 181.0 1.2 373.2 343.0
6. {laagayyapeta Laterduialsiay 5 . 81.0 1712 1.0 1.0 254.2 253.2
S e Y 18.5 . = . 101.6 128.8 2.8 246.2 230.4
8. Nuzvid " 29.0 o o 85.0 170.0 2.0 286.0 255.0
9. Tiruvir et 7 3 SR s 3 85.0 28.0 4.5 192.0 118.0
10. Manginapudi " 14.2 : 15.2 80.0 58.9 o 168.3  154.1
11, Vijayawada® == %y - 189.7 121,9 2.5 s 261.6

= P . W.D. Station.

(Masulipatam 7 cm. on 28th), gl s
{Gannavaram Observatory 12 em. on 29th),
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"TABLE-3.

2 slations during the period 24th September 1964 to
30t Seplember 1964. :

WEST GODAVARI.

.

Pithapuram

el Total for Total for the
+  Name of the station. 24/9 25(9 , 26/9 27/9 28/9 29/9 +30/9 the week 3 days
Jioc J : endmg 30/9 -27/9 to . -
29/9
/ (1) (2) (3) (4) (5) (6) ol (@8) (9) (10)

../ 1. Eluru .o 24.1 Z, 55 101.6 170.2 - 2.0 297.9 271.8
2. Chintalapudi 46.2 % 78.2 106.2 23.6 | 3.1 257.8 208.0
8. Tadepalligudem o 50.8 68.8 445 8.6. 167.2 163.6
4. Kovvuru .. 91.4 10.4 . 43.2 19.1 2.5 166.6 62.3

/ R 20.3 5 96.5 88.9 1.3 207.0  185.4
6. Tanuku o e o 57.9 48.5 3.1  140.2  106.4
7. Penugonda T 25 A e 12.7 25.4 =1 63. 88.1

./ 8. Narsapur 2950410 2.0 : 3.6 102.6 90.7 1.8 229.7  196.9
9. ' Polavaram 15.2 o 0.5 T 22,9 21.6. 3.1 62.3 44.0

TABLE-4.
_ Rainfell (mm.) dala of Revenue raingauge stations during the .period 24th Sep:ember 1964 fo
. 30th September 1964 xha
DisTrIicT : EAST GODAVARI.
) Total for  Total for
Name of the station, 24/9 25/9 26/9 27/9 28/9 20/9 30/9  theweek 3 days
i ending 30/9 27/9 to
20/9
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
1 ‘uum.rmdwamm ? _ 35.0 X 75.0 . 100.0 175.8 A 385.8 3;,0 8
2. Tuni .. .. 6.3 0.2 ; 8.8 C 4.2 38.6 ' 97.6 91.1. .
8. Pratlupadu 24.1 3.3 8.8 e 26.6 8.8 1.5 43.1 .. 35.4
4. Peddapuram . . ‘.. 78.2 o era ey 4:8 151.8 RS ST
5. Rajahmundry 61.2 o ) = 41.8 21.6 2.8 127.4 63,4
6, Kakinada 82.8 0.2 0.8 - 92.8 19.2 1.0 96.8 1208
7. Rdmachandrapuram. 85.5 o 5.8 ‘86.4 31.0 R 160.0 7 Uymh
8. Alamuru .. ) 10.2 66.0 38.1 2.5 - 116.8 ° “106.6 °
9. Kothapeta 25.0 o0 25.0 100.0 50.0 200.0 175.0..
10. Amalapuram o) e 5 Ao 88.9 80.2 20.4 189.5 189.5
11. Razole : e 20.6 88.7 99.4 SR 208.7 188.1
12, Yellavaram ., 3 o ' A 18.8 16.0 ' ‘9.6 4.4 34.8
(Addatigala). e eyt ‘
13." R. Chodavaram o S oo = 23.0 ' 14.0 37.0 37.0
14. 87.1 ha 11.7 : 47.0 14.0 5 159.8 61,0
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APPENDIX—H

MODEL EXPERIMENTS
1. INTRODUOTION : : '

1.1 The problem of reducing the flood levels in the Kolleru lake, by improving the discharging capacity
of the Upputeru river, was referred to the Central Water and Power Research Station, Poona by the Super-
intending Engineer, Vijayawada Circle. It was desired that the flood levels in the lake should be reduced. by
2 ft. for normal floods and it was estimated by the Superintending Engineer that this would require doubling
the discharging capacity of the Upputeru river for a lake elevation of 7.4 MSL. The following proposals
were, lLherefore, suggested for examination in the model.

(?) Widening the river between milages 6/6 and 12,0,
(#¢) Providing cut-offs at meanders for the river at milages 17;0, 19/0 and 21/0 and
(#47) Providing a straight cut to the sea at milage 29/0.

1.2 Tests were also to be conducted for examining the stability of the mouth of the cut, by reproducing
littoral drift in the sea portion of the model. :

1.3 After examining the devastation caused in the area in 1964, due to inundation of valuable land
bordering the Kolleru lake, the Flood Committee recommended that the primary aim of the model studies
ghould be to ensure that the lake level would not exceed -7 ft. MSL for longer than 7 days, should the 1964
rainfall pattern recur.

1.4 Arigid bed hydraulic model of the Upputeru river was constructed having a Horizontal scale 1 : 500
and a Vertical Scale 1 : 100. The Kolleru lake was reproduced in its entirety and the sea bed at the mouth of
the Upputeru was reproduced for a distance of 10 miles to the west and 4 miles to the east of the present mouth
of the Upputeru viver upto 60 ft. contour. Arrangements were made for reproducing the tides in the sea
portion, and also to reproduce waves from SSW. Inflow arrangemnts were made for each of the drains
entering into Kolleru lake as well ag for all the drains joining the Upputern in its course to the sea. -

1.5 The maodel was proved for dry weather for a tide having a range of 4. 1ft. at the mouth of the Uppu-

teru (mile 36/4%), and for a monsoon tide having a range of 3.4 ft. at the mouth. The tidal ranges at various
stations as obsgerved in the prototype are given in Table-1.

Table-1.

Tidal ranges at various milages along the Upputeru.

Date of Milages
observation ¢ ik 3
2/0 6/6 12/0 20/4 25,73 28/0 302 36/41
5.10-1960 Nil Nil - 0.1 0.1’ Not 0.6 1.8 3.4
(Mongoon) available.
15- 2-1961 Nil 1.6 2.1 2T 2.5' 2,2 2.4 4.1'
(Dry weather)

1.6 A comparison of the tidal curves obtained at the various gauging stations, for model and prototype,
is shown in Fig. 1. It may be seen that the model reproduces various gauges in the prototype satisfactorily
for both the dry season and for the monsoon. The prototype data for the actual discharge obtained in the
new Yenamadurru drain on 5-10-1960 (the date for which the model was proved) are not available. 1In
order to obtain accurate reproduction of the tidal curves, it was found necessary to pass a discharge of 6,500 cfs.
through the new ‘Yenamadurru drain. From the rainfall records of the three days preceeding the date of
proving, and assuming a run-off co-efficient of 0.5, this diseharge passing through tbe new Yenamadurru
drain appeared to be reasonable.
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1.7 Velocities over the entire tidal cycle at milages 83/0 and 8/6 were also checked and found to con-
form to observed prototype values. Therefore, proving of the model was eonsidered quite satisfactory.

1.8 The lake elevation on 5-10-1960 was 7.4 MSL, for which the above proving of the model was
undertaken. It wasalso necessary to prove the model for other lake elevations. The tidal ranee reproduced
in the model was maintained at 3.4 ft. It was found that for lake elevations ranging between —+5 and 410
the model discharge came within 5 per cent of the given prototype values, using the appropriate Froude scale

conversion.

2. EXPERIMENTS TO IMPROVE THE UPPUTERU :

2.1 In order to quickly examine the effect of various improvements on the Upputeru, a constant inflow
of 8,000 cfs. was maintained into the Kollern Iake. It was found that, of the three measures suoaested by the
Superintending Engineer, Vijayawada Circle (para 1.1 supra) the straight cut from mile 29/0 b thie Sen an a
widening the river between milages 6/6 and 12/0 were found effective, whereas cut-offs at the meanders at
milages 17/0, 19/0 and 21/0 made virtually no difference to the discharging capacity of the Upputeru. In
addition, widening and decpening of the river above the railway bridge (in the Perantala Kanuma) was also
tested and found to be effective,

2.2 Effect of isolating New Y enamadurru Drain :

The Uppute.u river isable to carry only about 7,500 cfs. at the road bridge for a lake elevation of 4-7
MSIL. Thus when the New Yenamadurru drain carries a discharge of 6,500 cfs., it was surmised that the
choking effect on the Upputeru would be counsiderable. In view of this, the Flood Committee had suggested
that a straight cut to the sea be made at mile 29/0, through which the discharge of the Upputeru river could
pass directly to the sea, while the N.Y. drain discharge would continue to flow through the old course of the
Upputeru river below mile 29/0. A bund was proposed across the Upputeru river at this point, isolating the
N.Y.drain from the straight cut. The effect of such a proposal is shown in Fig. 2. Itisseen that, witha cut
90 ft. wide, the discharging capacity of the Upputeru drops, indicating that the width of the straight cut is
inadequate. The original discharging capacity of the Upputeru can only be restored when the cut is made

400 ft. wide.

-~ While this illustrates the_eﬁ‘ect of monsoon conditions, one ought not to lose sight of the fact that placing
a bund across Upputeru at mile 29/2 would disturb the tidal regime during dry weather which was apparently
maintained the present Upputeru with little or no silting, In addition, navigation facilities across the bund
would have to be provided for the fishing craft that use the river.

2.8  Effect of a straight cut at mile 29/0 : - - g

Improvement in the disf:harging capacity of the Upputeru, for various widths of the straight cut at mile
20/0 are shown in Fig. 3. 11_01" thes_e cxgerime_nts no bund_ was plzfced across the Upputeru, nor was any im-
provement in the cross Sec_tlozml area of the Upputt_:ru made. It is seen that for a eut 400 ft. wide, there is a
12 per cent improvement in the discharging capacity of the Upputern at lake elevation +7 ft. M.S.L.

9.4 Effect of the New Yenamadurru Drain :

The maximum discharge that can be brought down through the N.Y. Drain has been cstimated to be appro-
ximately 28,000 cfs. The cheking effect of such a discharge in comparison to a N.Y, discharge of 6,500 cfs.
is shown in Figs. 4 and 5. Fig, 4 shows the choking  effect under existing conditions and with a cut 400 ft.
wide at mile 26/0. The r.cductlon o ca:paclt:y L der existing conditions is 87 per cent and with the 400 ft.
straight eut 14 per cent, for lak(_: elevation of --7. F'r‘;’; 5 shows tl}c choking effect with a S
the sea at mile 30/6, thq width of t.!}e cutbeing 400 ft. 1']16 reduction in discharging SR i AR
is 5 per cent for a 400 ft. cut. It is also seen that the 600 ft. cut does not offer any distinct advantage over
the 400 ft. cut. This factor needs further examination in conjunction with improvements further upstream
in the Upputeru river. - S : 1 Iy

'

2.5 Improvement to the cross-sectional area of the Uppuleru River :

‘The cross-sectional area 01: the existing Upputeru has been plotted as a function of longitudinal distance
from the lake below the sloping datum varying from +10 at the lake to zero at the sea (Itc‘ig. 6). Since the
cross-sectional area in various stretches of the river was found to be inadequate, improvements were made in
theriver (i) from mile 2/0 to the rail bridge (mile 6/3), (ii) between the bridges including widening of the river
course between the abutments, (iii) from mile 6,6 to 11/0 and (iv) from 13/0 to 25/0.  In addition, a cut-off
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was made a>ross a mean ler fron wmile 11/2 to 13/0, and at the meander at mile 21/0. - The improved ' cross
sections together with the original cross-sections of the Upputeru are shown in Figs. 7, 8 and 9. Various
combinations of the above improvements were tested in the model and are described below.

With the Upputzrit river improved between miles 2/0 to 6/3 and 6/6 to 11,0, together with a straight: cut
to the sea, 90 ft. wide at mile 29/0, the rating curve obtained in the model is shown as curve 1 in Fig. 10.. The
improvement in the capacity of the Upputeru for lake elevation +7 is 55 per cent. With the same improve-
ments but a cut 400 ft. wide, the improvement was 69 per cent at lake elevation 47 (curve 2), With the
Upputeru improved further between miles 18/0 and 25/0 together with the cut-offs at miles 11/2 to 13/0 and
atmile 21/0, the discharging capacity of the Upputeru is shown in curve 8. Theimprovement for a lakeeleva-
tion of +7is 110 percent. Lt could be seen from Fig. 2 that the discharging capacity of the Upputeru with a
bund at mile 29/2 remains:approximately the same if a eut 400 ft. wide was made without any improvements
upstream. It was also desired to examine the effect of a bund across Upputeru when both the upstream river
had been improved and a straight cut to the sea 400 ft, wide had been provided. This is shown.in curve 4.
It is seen that by isolating the N.Y. drain, there is some improvement, the total improvement over existing
conditions being 118 per cent. 2

2.6 Widening of the Road and Railway Bridges :

Longitudinal water surface profiles taken bothin themodel and in the prototype had shown that there was
a considerable afflux due to the restriction caused by the abutments of the road and railway bridges. = This is
shown in Fig. 11. Consequently the distance between abutments was increased to 600 ft. for each of the
bridges, the river cross-section being widened to 500 ft. asshown in Fig. 12, in conjunction with the various
improvements of the river down to mile 25/0, and a straight cut 400 ft. wide at mile 29/0 (without any bund).
The effect of widening thé bridge openings is shown as curve 5 on Fig. 10. The longitudinal water surface
profile obtained for this condition is also plotted on Fig. 11. Itisseen that with the widening of . the bridges,
the total improvement goes up by 132 per cent. : : ; : : i

The quantities of dredging involved in each of these improvements is tabulated below :’

Table No. 1—Quantities of Excavation.

S. No. Item Quantity (m. cfts)
g Improvement to Upputeru from mile 2/0 to 6/3 e el 60.0

2. Widening of road and railway bridzes and improving the river between bridges. . ' 8.2

8. Improvement to Uppu'l:‘eru_ from mile 6/6 to 11/0 o e s 41.0

4. Cut-off at meander from 11/0 to 13/C = i = = 33.6

8. Improvement to Upputeru from 13/0 to 25/0 excluding cut-off at 21/0 _ A 27.6

6. Cut-off at 21/0 (from 21/2 to 21/6) " - 4 . 8.0

7. Straight cut at 29/0 ; 90 ft. width ..- e iy . o ;M.O _

8. Straight cut at 29/0 ; 400 ft. width. . o o & Cee . 200,0

9, Streamlining N.Y. outfali a0 o . i L i 14.6

Since the total quantity of dredging amounts to about 393 m.cft., an approximate plan for phasing would
be desirable. The combination of the various improvements would result in a large number of experiments
to determine the proper phasing and hence, this aspect cannot be fully commented on, at the moment. How-
ever, some preliminary studies in this regard have been conducted as shown in Fig. 13. Curve 1 in this figure
represents the existing condition of the Upputeru while curve 4 represents the improvement obtained by the
total excavation of 893 m. eft. Since the widening of the road and railway bridges would require concurrence.
of the railway authorities, this would have to be postponed to the last phase of development. The afflux
caused by these bridges, however, may tend to nullify the beneficial effects of widening the river between
miles 2/0 and 6/3. As a consequence, this may also be postponed to the last phase of development. For
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the first phase one might consider improving the river hetween mile 6/6 and 11/0 and a straight cut to the sea
at mile 290, 90 ft. wide. For the second phase of development one may consider improving the river between
miles 13/0 and 250 and widening the straight cut to 200 ft. (curve 2). For the third phase, the cut-offs between
11/2 and 13/0 and that at mile 21,0 may be considered along with widening of cut to 400" 0" (curve 3). The
final phase would include widening the bridees and improving the upstream reaches of the river (Perantala
Kanuma) (curve 4).

3.0 Flood routing through the improved Upputeru river :

Flood routing studies were conducted for the phase of development as suggeested ahove using 1964 hydro-
graph for the inflow. The derived inflow hydrograph of 1964 gave a peak of 3 days. Since this inflow hydro-
graph includes the effect of the Budameru diversion to the Krishna (capacity 7,500 cfs.) and further diversion
being uneconomical, this hydrograph has been used for computing the maximum lake level, should conditions
identical to 1964 recur. The lake levels as a function of time for various phases of development are shown in
Fig. 14. The quantities of excavation involved in each phase of development together with the maximum

water level likely to be attained and the duration of submergence is given below in Table IT.

Table No. IT

S. No. Conditions. Total Base Max. Submergence in days above
quantity level  lake A =
of erea- level +7 —+38 +9 +10
vatton
(m. cft.)

1. Existing (1864) .. bl o st 7.3 10.7 Sk 37 25 14

2. Phase 1—(i) Upputeru improved between
6/6 to 1170 and (7)) a straight cut to
sea 90 ft. wide at mile 29/0 .. 85.00 Experiments in progress.

3.  Phase 2—(7) Upputeru improved between

6/6 to 25/0 and (4#) widening ol straight
cut to 200 [t. ol 163068510 8.92

(]

15 Nil Nil

o

4. Phase 3—(i) Upputeru improved from
6/6 to 25/0, (i) Providing cut-offs
at 11/2 to 13/0 and 21/2 to 21/6 and
(7i) Widening of straisht cut to
400 ft. n .. 810.2 4.85  8.67 19 12 Nil Nil

5. Phase +—(i) Widening Road and Raii-
way bridges including improvement of
Upputern as per Fig. 12, (/i) Uppu-
teru improved from 2/0 to 23/0 inclu-
ding cut-olfs at 11/2 to 13/0 and at
21/2 to 21/6, (#i) Streamlining N. Y.
outlall and (#o) Straight cut to sea
400 [t. wide .. o .. 393.0 4.06 8.17 15 G Nil Nil

4.0 Coneluding Remarks :

L A dredging programme of 393 m. cft. or about 20 m. tons improves the discharging capacity ol the
Upputeru by 132 percent at lake elevation -7 M.S.L.  However, this is still not adequate to achieve the voal
sct down by the Flood Committee viz., that the lake level should not exceed -7 for longer than 7 days. Fure-
ther experiments with greater improvements in the Upputeru are therefore necessary. §

2. Since the quantity of dredging required is very large, a carefully phased programme has to be deve-
loped by further model studies, in order to obtain the maximum impact from a given yuantity of dredging,
= - B

3. The location of the cut and its optimum width need to be further investicated.

T8—0
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APPENDIX —J,

Estimate for widening and straightening of Upputeru river upto Mile 28/0 and excavating a straicht cut
from there to Sea. - %

Lt Amount in lakhs Rs. for
Tiem. Description. — A e Remarks.
15,000 es. 20,000 es.

1) @ (3) (4) ()

A. Preliminaries :

Surveying and levelling operations, ete. .. i 0.50 0.50
B. -Land Acquisition :
(i) Wet land A e - S 69.63 69.63
(ii) Marshy or waste land = d : 55 7.58 7.53
C. Works:
. L
D. Regulators : i ~ o o 30.00 30 00
E. TFalls and Weirs :
Y. Cross-drainage works :
Construction of outfall sluices at various drains falling
direct into Upputeru. B 8.00 3.00
G. Bridges :
(i) Improvements to Railway bridge at M. 6/3 - 2.00 2.00
(ii) Improvements to road bridge at M. 6/6 2.00 2.00
(iii) Construction of a ‘ L.* class bridge in reach between
mile 29/0 to 320 s 25 o 2.00 2,00 o3
(iv) Providing ramps to cattle and cart crossings wher-
€VEer necessary o ots i 0.50 0.50
K. Buildings :
Construction of temporary and permanent buildings for
executive stafl’ and store sheds, ete. BT o 10.00 10.00
L. Earthwork excavation and forming service roads on banks, 629,00 866.00
M. Planting avenue on ecither side .. - i 0,50 0.50 15

0. Miscellaneous o A o o 3.50 8.50
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(1) (2)

P. Main'enance:

Maintaining service roads, buildings, Jeeps, launches, ete.

Q. Special tools and plant :

JI. Direct and indirect charges:
charges, leave and pensionary charges,

and plant, audit charges an

Cost including direct and indirect charges

For works .

(this includes establishment

ordinary tools

d abatement of land revenue).

Say Rs.

(3) (4) (5)
4.84 4.84
20.00 24.00
785.00 1,026.00
67.43 88,30
852.48  1,109.30
8.5 11.10 Crores.
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APPEN

STATEMENT SHOWING THE SALIENT FEATURES AND

Al

NAMES OF

Sl Particulars — T
No. Budameru
1 2 3
1 2 3 4 5
1. Loecation A o . Nandigama Chandragudem Tolukodu
2. Catchment Area at the reservoir site, 204 sq. miles. 69.89 sq. miles. 76 sq. miles.
3. (a) Maximum Flood Discharge 39600 (1964) * Not available Not available
(observed.) Cusecs
(b) Maximum design discharge 34650 cusecs. 16820 cusecs. 17950 cusecs.
4. Type of Dam (Masonry or Harth) IBarth Dam with Earth dam with masonry Earth dam with masonry
masonry surplus weir. spillway. spillway.
5. Length of dam o . 19,063 [t. 13,200 ft. 10.230 ft.
6. Height of the dam from the deepest bed 33 ft. 60 ft. 43 t.
level.
7. Top level of the dam - -4-165.00 +-235.00 -+240.00
8. Dead storage level --138.00 +185.00 +4-195.00
9. Full reservoir level (F. R. L.) +152.00 220,00 22500
10. Maximum water level +155.00 422300 192800
11. Storage capacity at Dead storage level .. 54 meft 6 meft. 1.4 meft.
s
12. Flood storage capacity at F.R.L. 1430 melt. 1080 meft. 1123 meft.
13. Flood storage capacity at M.\V.L. 1907 meflt. 1337 meft. 1423 melt.
14. Area and No. of villages submerged
upto—
( i) Dead storage level o 414 acres "
(i) MW.L. .. 0 G 3922 acres 1787 acres 1070 acres
In the limits of In the limits of In the limits of
(1) Ganapavaram. (1) Chandra Gudem. (1) Tolukodu.
(2) Kandrika villages. (2) Jangalapalli (2) Nagaleru.
villages. (3) Tadi Gudem.
& (4) Obulapalem
villages.
(i) F.R.L. .. o . 3378 acres in the Do. Do.
limits of
(1) Ganapavaram.
(2) Kandrika villages,
15. Cost of compensation for land s Rs. 19,361 lakhs. =

16. Estimated cost of the project
17. Benefits expected o1

Rs. 66.00 lakhs.
Flood moderation.

.+ Rs. 2106 lakhs,
.. Flood moderation.

Rs. 45,62 lakhs.
Flood moderation.




¥

A ,
DIX—L.
Costs oF PrROPOSED RESERVOIRS,
THE RIVERS
V== e D A ———t— _ b e ek
Ramileru Thammileru Gunderu Yerrakalva
G T S 9

Mirzapuram Errampalli Badarala Anumuni Lanka

99.54 sq. miles. .. 223 sq. miles . 102 s5q miles . 743 sq. miles,

16120 cusecs . 17400 (1964)

18000 cusees . 46800 cusecs

Harth Dam with surplus weir Earth Dam with masonry

spillway.
18480 [t. ' .. 20,460 fU.
43 ft. .« 76 ft.
-+ 141.00 .. 361.00
-+106.00 ve 322,00
-+-133.00 5 .. +355.00
-}-138.00 e .o +355.00
0.1 meft. = .. 300 meft.
475 meft. O . 3000 meft.
610 meft. s . 8000 meft.

2820 acres
In the limits of
o (1) Chintalapudi

(2) Talarlapadu
(3) Mankollu
(4) Kotapadu
(5) Pothanapalli
(6) Polavaram ..

villages.
1400 acres in the limits of : Do. o
(1) Vagu-Poramboku
(2) Billanapalli village Je .o

Rs. 65.23 lakhs Rs. 200.00 lakhs
Flood moderation. Flood moderation.

. Not available
. 26200 cusecs

Earth Dam and spillway

. 2900 ft.

. 65 ft.

227,00
L 186.00
221,00

221,00

. 20 meft.

. 971 meft.

.« Not available.
. 61530 cusecs,

-+ Barth Dam with masonry spillye:

. 8290 ft.

. GO ft.

+-214.00
4-150.00
+178.00

+200.00

. 4680 melt.

(From --206.0 to }-221.0)

. 971 meft. 52

2142.37 acres
In the limits of

.. (1) Badarala

.. (2) Kallacheruvu
.. (3) Polasi Gudem
.. (4) Asannagudem

. (8) Jadikala Pudi

. (6) Tallagokavaram

villages.

Rs. 108.13 lakhs
Flood moderation

-+206.00 to -+ 221.00
and Irrigation between
+186.00 to +206.00 for

5650 Acres.

. 13470 melt.

12350 acres
In the limits of
(1) Pothureddipal:im
(2) Sushadrapalem.
(3) Rajahvaram
(4) Pangidigudem
.+ (5) Kanakadripuram.
.. (6) Yeduvadalapalam.
(7) Errapeta.
(8) Lakhavaram.
(9) Ammapalem.
(10) Nimmalagudem.
(11) Raghavapuram.
(12) Jagannadhapuram
villages.
- 7700 Acres in the limits of villages
mentioned in item No 14 (ii).

Rs. 260.00 lakbs
Flood moderation




APPENDIX—M (§)

ABSTRACT ESTIMATE FOR PUMPING 10,000 OUSECS OF ROLLERT LAKE WATER INTO UPPUTERU Rive=x.
I. Capital Cost :

S1. No. Amount in Rs.

Excavation of foundations including dewatering and shoring arrangements ete. o 3,560,000
Construction of Pump house, suction wells, intalke towers, conduits, stilling basin .. 1,02,00,000
Pumps, gear boxes, Motors ete., including electrical installations, erection charges
import duties .. 56 e - i st - 2,32,50,000
4, Regulutor-cum-na,ﬁgution lock across Upputeru to discharge 20,000 cusecs 3 28,00,000
5. High tension supply line 66 KVA (single pole) at Rs. 32,200 per mile for 156 miles i 483,000
Add extra for unforeseen items of work e 273 o = 1,67,000
3,72,50,000

Say Rs. 3.73 Crores.

II. Working cost of pumping 10,000 C/s.

It is assumed that 13 pumps of 1,000 ¢/s. capacity (including 3 stand bys) will be required to pump
10,000 C/s. The pumps will have to work for a total period of 60 days during a year like that of 1964.

Discharge to be pumped = 10,000 Cfs.
Head = 5 ft.
- H.P. required at 70, efficiency =100 x 10,000 X 625 X &
70 550
= 8117.
Equivalent KVA with power factor 0.8 = 8117 = 7580 KVA
1.34 x 0.8
Total consumption of Flectrical Energy per month = 8117 X 24 x 30
1.34.

= 43,65,000 K.W.H.

Adopting the Power Tariffs of Andhra Pradesh State Electricity Board (Published in A.P. State Gazette
dated 1-3-66)—the demand charges and energy charges are Worked below :

(@) Maximum Demand charges :

EKVA  Ratein Amount in

Rs. per Rs.
EVA.
Tirst oo o e 500 12.80 6,400
Next ) ae -~ 1,500 11.20 16,800
Next i o s 3,000 9.60 28,800
Next - oo i 2,580 8.00 20,640

Total maximum demand charges 72,640
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(b) Energy charges :

KTWH Rate in Amount in

N.P. per
KWH. Ra.
= = . \

First L3, 5 .. 50,000 “9.607 4,800 $\
Next .. s .. 1,50,000 8.00 12,000
© ext L) - .. 3,00,000 6.80 20,400
Next v o .. 5,00,000 5.60 28,000
Next e - .. 10,00,000 5.20 52,000
Balance in Exeess of 20,00,000 23,653,000 4.80 1,13,5620

Totaul Energy (:h;tl'g(‘.s 2,30,720

Total amount towards maXimum demand and
Energy charges per month Rs. 72,640 4-2,30,720
Rs. 3,03,360

As per the flood routing studies carried out for the Kolleru lake, the pumps have to work only for 60 days
i.e., for 2 months in a year. They will be idle during the remaining 10 months. Tt is therefore adequate to
have seasonal supply of Electrical energy for 2 months during monsoon period.

Total yearly charges for Electricity (for the two months of working). oo 'Rs: 2 X 3,03,360=06,006,720,
The Andhra Pradesh Electricity Board stipulates that, in case of seasonal demands, the total amount payable
by the Department is either the Energy and demand charges as worked out above, or 12 times the maximum

demand charges whichever is higher.

In this case, 12 times the maximum demand charges comes to Rs. 12 X72640=Rs. 8,71,680. IHence
this amount is payable.

Working Cost per year. “lmount in Rs.
(a) Maximum demand and Energy charges .. s e A sie 8,71.680
(b) Meter charges for year at Rs. 50 per month 5 -5 > = 600
(¢) Establishment charges at Rs. 15,000 per month s 2 - S 5 1,80,000
(d) Maintenance charges for machinery ete., at 219 on cost,
1,95,00,000x2.5 = 4,87,500
100 ’
(¢) Depreciation on the cost of machinery at 79
1,95,00,000 % 7 — 13,65,000
100
(f) Interest charges at 69, on capital cost.
3,35,00,000 x6 = 20,10,000
100 e
Total working cost Rs, 49,14,780

or say Rs. 49 lakhs
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APPENDIX —M (i) R

ABSTRACT ESTIMATE FOR PUMPING 15,000 CUSECS OF KOLLERU LAKE WATER INTO UPPUTERU RIVER.
4
1. Capital Cost '

Si. No. ' Amount in Bs.
1. Excavation of foundations including dewatering and shoring arrangements etc.,
3,50,000 X 15,000 5,25,000
10,000
2 (Construction of pump house, suction wells, intake towers, conduits, stilling basin % 1,35,00,000
8. Pumps, gear boxes, Motors ete., including clectrical installations, erection charges,
import duties .. b 5 e 3e o .. 3,47,25,000
4. TRegulator-cum-navigation lock across Upputeru to discharge 20,000 cfs. .. e 28,00,000
5. High tension supply line 66 KVA (single pole) at Rs. 32,200 per mile for 15 miles o 4,83,000
6. Add extra for unforeseen items of work .. o i .. G 5,92,000
Total - .. 5,26,25,000

or Say Rs. 5.26 Crores.

11. Working cost of pumping 15,000 Cls.

Tt is assumed that 18 pumps of 1,000 c/s capacity (including 8 stand bys) will be required to pump 15,000
¢/s. The pumps will have to work for a total period of 56 days during a normal year like that of 1964.

Diseharge to be pumped =15,000 ¢/s.
Head ‘ = :Bift:
H.P. required at 709, efficiency. =100 X 15,000 X 62.5 X 5
70 550

= 12,175
Equivalent KVA with power factor 0.8=12175 =11360 KVA

1.34 X 0.8
Total consumption of Electrical energy per month = 12,175 X 30 X 24=65,43,000 KWIIL

1.34

From the Power Tariffs of Andhra Pradesh State Electricity Board, the demand charges and Energy charges,
will be as follows _

(a) Mazimum Demand charges :

E.V.A. Rate in Rs. per K.V.4. Amount in Rs.
Tirst " e 500 12.80 6,400
Next . - 1,500 11.20 16,800
Next O = 3,000 9.60 28,800
Balance in excess of 5,000. 6,360 8.00 50,880

Total maximum demand charges Rs. e 1,02 880
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(b) Energy charges :(—)

K.W.H. Rate in N.P. per K.W.H Amount in Rs,
First = R, 50,000 9.60 4,800
Next s oh 1,50,000 8.00 12,000
Next i G 3,00,000 G.80 20,400
Next 2 e ~ 5,00,000 5.60 28,000
Next .. vie 10,00,000 5.20 52’000
Balance in excess of
20,00,000. 45,43,000 4.80 2,18,064
Total Energy charges 3,835,264

Total amount payable to the Electricity Department towards demand and Energy charges per month=

1,02,880 -~ 3,385,264 — Rs. 4,38,141.

As per the flood routing studies carried out for the Kollcru lake, the pumps have to work for 56 days in a year.
They will be idle for the remaining days. It is therefore, adeqate to have seasonal supply of Energy for

56 days during the monsoon season.

Total yearly charges for Electricity (for 56 days) —4,38,144 X 56 — Rs. 8,17,900
30

The Andhra Pradesh Electricity Board stipulates that, in case of seasonal demands, the total

amount payable

by the department is either the energy and Demand charges as worked above or 12 times the maximum

Demand charges whichever is higher.

In this case, 12 times the maximum demand charges comes to Rs. 12 x 1,02,880—= Rs, 12,34,560. Hence

this amount is payable.

Working Cost per year

Amount in Rs.

(a) Maximum demand and Energy charges
(b) Meter charges per year at Rs. 50 month
(¢) Establishment charges at Rs. 20,000 p.m. A0 £ o

(d) Maintenance charges for machinery at 239 on cost=2,91,00,000 x2.5/100 ..
(e) Depreciation on the cost of machinery at 7%, =2,91,00,000 X7/100

(f) Interest charges at 69, on eapital cost 4,70,00,000 X 6/100 . Xh

Total Working cost Rs.

or say Rs. 70 Lakhs.

12,34,560

600

2,40,000

T 7,02,750
20,37,000

- 28,20,000

—_————
70,34,910 -

7814
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APPENDIX—M (iii)

ABSTRACT ESTIMATE For PUMPING 6,000 OUSECS OF KOLLERU LAKH WATER INTO UPPUTERU.

I. Capital Cost : Amount in Rs.
(i) Excavation for foundations including dewatering and shoring arrangements cte. = 2,10,000
(#3) Construction of pump house, suction wells, intake towers, conduits, stilling basin N 62,77,000
(##i) Pumps, gear boxes, Motors etc., including electrical installations, erection charges, import
duties ete., = e 4 o et .. 1,40,00,000
(iv) Regulator-cum-navigation lock across Upputeru to discharge 20,000 ¢/s. .. 53 28,00,000
(v) High tension supply line 66 K.V.A. (sinele pole) at Rs. 32,200 per mile for 15 miles. .. 4,83,000
(vi) Add extra for unforeseen items of work .. e o o o .1,50,000
Total Rs. 54 .. 2,39,20,000

or Rs. 2.40 Crores.

II. Working Cost of Pumping 6,000 Cjs.

1t is assumed that 9 pumps of 1,000 ¢/s. capacity (including 3 stand bys) will be required to’ pump 6,000 cfs.
The pumps will have to work for a total period of 77 days during a normal year like that of 1944.

Discharge to be pumped="6,000 c/s.

N

Head =5 ft.
H.P. required at 709, efficiency =100/70 X 6000 x 62.5 X 5 = 4,870.
550
Equiva.lcnt—K.V.A- with power factor 0.8= 4870 =4542 K.V.A.
1.34 X 0.8
s ™~
Total consumption of Electrical Encrgy per n]o\lth:_;%{wiﬂ__x 24 x 30
1.34
=24,41,000 K. W.IH.

Adopting the Power Tariffs of the Andhra Pradesh State Eleciricity Board (Published in A.P. State Gazctte
dated 1-3-66), the Demand charges and Energy  charges arce worked below :

(@) Maz. Demand charges :

K.V.A. Rate in Rs. per K.V.A. Amount in Bs.

o AR B e et
First G e 500 12.80 6,400
Next 1,500 11.20 16,800
Next o i 2,642 9.60 24,403
Total max. Demand charges A 47,603

78—14%
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