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APPENDIX.
—t—T
SrATEMENT sHOWING THE LEvELS oF THE TnR 88 observed hourly on the

8th March, 1890, near the B.B, and O.L Bailway Iron Bridge over
Bandora Creek.

Hours of Day. B"gm‘ﬁ"#&ﬁ‘“ Remarks.”
6} A 82-85 Observation taken at 63 in morning.
7 » 82-74 » ”» 7 ”
8 82-60 » » 8 ”
9 ., 82-43 ” » 9 »
10. , 82:33 Tide commenced at 10 »
1n 8267 Observation taken at 11 ”
12 8308 » » 12
1 pm 8350 - . » 1lem,
» 8385 Tide commenced to subside at 2 ..
8 , 8345 Observations taken at 8 p.u. .

HousLy OpsgavaTIoNs o TiE taken on 8th March, 1890, at Wellington
Pier from 6 am. to 6.10 ru.

Reduced Levels of . iy
Hours. Burfsoe of Water. Remarks.
6 Am 75-20
T » 75-68
8 76°62
9 7862
0 81-62
1, 84-12
12 8562
1 pa 8570
3 , 84-12
8 ., 81-45
4 78-28
5 o, 75-86
6.10,, 74-86
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APPENDIX.

SraMENT showing the Aversge Time the Tides in Bombay Harbour
we below the given Levels in the Months of June, July, and August

18t
Levels.
88
86
84
82
80
78
k&4
76
74

Average Time.

12-41
12-86
11-16
8-26
5-90
8-39
2-29
1-84
0-81

SrAnigyr showing the Time the Tides in Bombay Harbour were
below ike given Levels in the Months of June, July, and August

1889,

3

Levels.

86 8¢ 82 80 78 77 76 74
~ hours hours bours | hoars ; hours | hours | hours | hours
12-41| 9-60 | 6-92|4-84|1-85, Nil | Nil | Nil
12:41 | 10-98 | 8-64 | 6-91 | 5-10 | 3-97 { 2-74|

| 12-41 | 12-41| 6-79 | 4-35 | Nl | Nil | Ni1 |
i | 12-41 (1241 8-45 | 6-57 | 4-42 1 3-19 | 1-50 | ,
3{! 19-41 | 1241 [12-41) 6-95 1381} Nil | N | W@ | ,,
J"l 1241 [ 1241|1241 8751669 4-27 | 2:54 | "
l' 19-41 | 1241 |12°41 ) 7-31 412 N | Wil | "
19-41 ] 12741 { 1241} 6-92 (618,279 » "
5{12_41 12-41(12-41] 679 Nil | ®2 | " ”
'19.47 | 1241 12:41] 794 |4-85] ” ” ”
6{12_41 12-41 | 12-41{ 8-12|4-09| ” " ”
l19.q | 1291|1241 787|431 , " » ”
7{' 12| 241241 8s0isse| , | ..| ..] ,
i 19-41| 12°41(12:41) 8-05|445| , | Nit | Na |
I;m'u 12-41 | 12-41 | 8-91!6-31 3-1;0i " ” ”



APPENDIX. 83
STATEMENT-—continued.
Levels,
Date, =
88 86 84 82 80 78 kil 76 74
1889. homrs | hours houre | hours { hours | hours | hours | hours | honrs
Jume 9{ 12-41 [-12-41 | 1241 7°40°(4-32 {148 | 1-89 | Nil | Nil
12-41 | 12-41  11-20 | ‘861 | 6-78 [ 4-97 | Nil | »
10{ 12-41 | 12-41 | 9-78 | 7-22 | 5-10 | 2-02 [ 4-01 | 2-82 [ ,
? 12-41 | 12-41 | 10-25 | 8-32 [6-88 | .. | Ni | Ni2 | ,,
11{ 12-41 | 12-41 ( 8-80 | 6-75 | 5-07 | 540 | 4-61 | 3-76 | 1-21
» 12-41 {1241 | .. .. .. |27 | Nil | Nil | Nil
12{ 12°41 | 12-41 ) 9-79 ) 8-22 | 6-89 | 5-54 | 4-03 | 4-81 | 2-69
? 12-41 | 12-41 | 8-832 | 671 | 5-08 | 8-09 | 1-41 | Nil | Ni)
Als{ 12:41 [ 12-41 (. 9-51 | 8-34 | 7-12 | 6-04 | 545 | 4-72 | 8-22
» 12-41 | 12-41 | 8-06 | 7-12|5-15|8-38 | 2-15 | Nit | Nil
) 14{ 1241 9-61| 821 ) 7-08 | 6:02 | 5-47 | 4-89 | 8-61
.. .. 7-21| 658 | 5-27 | 3-61 | 255 | Nil | Nil
N 15{ 12:41 | 1241 | 9-50| 8-22| .. |6-03| 551 | 4-92 858
12-41 | 12-41| 802 660 5-23|8-72|2-7a( Wi | wil
. 16{ 12-41 | 12-41 ( 9-50 | 817 [7-02|5-93 | 535 | 4-72 | 825
12:41 { 12-41 | 8-88 | 6-75 | 5-21 | 3-59 | 2-60 | Nil | Nil
N 17{ 12-41 | 1241 9-82| 822 6-98 | 5-69 | 500 | 4-21 | 245
12-41 | 12-41 . .
1&{ 13-41 | 1247 | 9709 | 7-08 | 555 |8-89 | 2-78 | Nil | Nl
” 12-41 | 12+41 [ 10-46 | 850 | 7-08 | 5-50 [ 469 | 8:65 | ,,
) 19{ 12-41 | 12-41 | 1241 | 785 | 5-92 | 8-97 | 254 | N2 |
12-41 1 12-41 | 1241 | 8-62 | 6-98 [ 4-89 [8-72 [ 1-83| ,,
) 20{ 12-41 | 12°41 | 12-41 | 9-06 | 6:70 | 4-87 | 272 | Nit | ,,
1241 | 12-41 [ 12-41 | 8-78 [ 6-88 [ 8-60 [ 1-21| ,, "
i 21{ 12-41 | 1241 | 12+41 | 9°85 | 7-20 [ 460 [ 2-83 | "
12-41 ) 12-41 | 12-41] 8:80 ) 5-65 | 1-55 | Nil | "
) 22{ 12:41 [ 1241 | 19-41 | 10°05 | 7-85 | 451 | 2-75 ', "
12-41 | 1241 {1241 7-83 | 451 | N | N | "
) 23] 12-41 | 1241 | 12:41 | 10-00 | 7-25 | 4-79 [ 8471 "
|| 12+41 | 18-41 j12-42 | 7-65 |4-65 | Na | wa | "




84 APPENDIX.
SraTEMENT—COntinued,
Levels.
Date.

88 86 84 82 80 78 7 76 74
1889. hours hours hours bours | hours | hours | hours | hours | hours
Sume 24{ 12-41 | 12-41 | 12-41 | "9-60 | 7-09 | 4-82 | 8:57 | 1-62 | Nil
12:41 ( 12-41 | 12-41 | 7-35(4-28| Nil | Nil | N2 |
25{ 12-41 | 12-41 | 12-41 | 9-27 | 7-08 | 6-10 | 4-05 | 258 | ,,
v 12-41 (12-41 | 1241 | 7-58 |4-75| Wil | Nil | Nl | ,,
26{ 12:41 [ 12-41 | 1241 | 885 | 6-93 | 5:05 | 4-03 | 2-86 | ,,
i 12-41 [ 12-41 } 12-41 | 7-45 [ 4-81 | Nil | Nit | N1 |
) 27{ 12-41 | 12-41 | 12-41 | 8-87 [ 7-02 | 5-25 | 4-29 | 8-32| ,,
12-41 | 12-41 | 1941 | 7-32 [ 5-05 | 0-40| Ni1 | Nit | ,,
28{ 12-41 | 12-41 [ 12-41 | 8-68 | 7-09 | 5-45 [ 4-55 | 358 | ,,
> 12-41 | 12-41 | 12-41| 7-15{5-15[1-25| Ni1 | Nil |
29{ 12-41 | 12-41 | 1241 | 8-59 | 7-02 [ 5-45 | 4:58 | 8:63 | ,,
” 12-41 | 12-41 (12-41 | 7-11 | 5-00 [ 2-50| Nil | Wit | ,,
30{ .. .. |12-41( 8-61)7-08561|4-60/362| ,,
" 12-41 | 12-41 | 12-41 | 6-97 | 6-02 ) 2-41| Nit | N1 |
saly 1{ 12-41 | 12-41 | 12-41 | 8-67 | 6-93 5~3o§ mlg;k }3@9 "
12-41 [ 12-41 | 9-35) 6-93)5-09|2-40| Nil | Nt | ,,
2] 12-41 | 12-41 { 11-20 | 8-616-90 | 5:07 | 4-02 , 2-72 | ,,
" T|j12-42}12-41 | 12-41| 7-02|5-00(2-19| Nil § N |
3{ 12-41 | 12-41 | 12-41 | 8-45 ] 6-62 [ 4-62|3-391-90]
” 12-41 [ 12-41 | 12-41 | 7-48 {538 [ 2-58{ Nil | Ni1 | ,,
12-41 | 12-41 | 12-41 | 865} 6-54 | 419 [2-68| »
” 4‘{15:-41 12-41 | 12-41 | 7-52 {565 280 | Nil | , | .
12-41 { 12-41 | 12-41 | 877 6-43 | 3-48 | 1-11 |* ,, ”
” 5{12-41 12-41|12-41) 9-05/6-20 1325 Nil | ,, | ,
( 12-41 | 1241 | 12-41 | 8-62|5-72|1-76] ,, ” "
v 61 12-41 | 12-41 | 1241} 9-15 [ 6-54 | 3-78 | 1-85| ”
7{ 12-41 | 12-41 {1241 | 7-84 [4-74| Kil | Xa1 | ,, "
" 12-41 | 12-41 1 12:4] | 9-08 | 6-84 | 4°65 [ 3-30 [ 0-90 | ,,
s{' 12-41 | 12-41 1241 7-53 [4-7L( Wil | Nl | Wit | ..
” i12-41 13-41{12-41 ! 9-12|,7-22 | 5-31 | 4-38 | 3-27 | Nil




APPENDIX. 85
SrarEMENT—continued.
Levels.
Date.
88 86 84 82 80 78 ki) 76 74
1889. hours | honrs | hours | hours | hours | hours | hours | hours |.hours
July 9{ 1241 | 1241 [ 12-41 | 7-01 |4-60 | Nil | Nl | Nil | Nil
12°41 { 12-41 | 12-41 | 889 | 7-12 | 5-62 | 4-85 | 8-92 | 1-49
10{ 12:4112-41| 9705 | 6-82 | 4-70 | 0-88 | Nil | Nt | Wil
» 1241 [ 12:41 1 ., . . o |4-96|4-25]2-41
11{ 12-41 | 12-41 | 10-31 | 848 | 7-11 | 5-78 | Nil | N1 { Nil
? 12-41 { 12-41 | 8-44 | 6-38 | 4-62|1-30 | 5-00| .. ..
12{ 12-41 | 1241 | 9-58 ( 8-08 | 6-92 | 5-63 | 0-97  4-37 | 2-75
” 12:41 | 12-41 | 7-85 | 6-29 | 4-85|2-97) .. | Nil | Nil
] 13{ 12:41] .. 9-19 | 8-04 | 6°84 | 5-73 | 5-23 | 4-51 | 8-02
” 13-41| 9-91| 9-85| 6-36 '5-08|8-70 | 2-05 | Nil | Wi
14{ 12:41 [ 11418 | 910 | 7-89 | 682 |'5:78 | 5-19 | 4-68 3-20
- 9°T4| 785 6:69 | 5-39 | 389 | 2-87 | 0-94 | Nil
12-41 | 10-97 [ 9-00 | 7-80 | 6-75 | 5-68 {g-ﬁ} 4-43 | 2-80
» 15{ 4-85
12-41 | 12-41 | 8°25 | 6-91 {559 | 4-02 | 8-25 [ 172 | Nil
., 16{ 12-41 | 1241 | 12-41 | 12-41 | 575 | 4-25 [ 8-25 | 1-90 |
: 12-41 | 1941 | 875 | 7-15 | 6-80 | 5-54 4-85{ _e } ”
. 17{ 12-41 | 1241 | 12-41 | 7-90 | 6+60 | 58 [4-11(g-10[
12:41 1 12°41 | 9-20( 7-50 | 5-90 | 4-12  8-02 | 8-78 | ,,
) 18{ 12-41 | 12-41 ( 10-20 | 7-80 [ 6-00 | 8-80 | 2-38 | Nil | ,,
? 12-41 [ 12-41 | 12-41 | 820 [ 6-17 ] 3-90 | 2-25 | "
) 19{ 12-41 | 12+41 [ 12-41 | 7-78 0 5-87 [ 129 | a1 | »
13-41 [ 12-41 [ 12-41 | 913 [ 7-00 | 4-30 | 1-82] »
. %0 12-41 | 12-41 | 12-41{ 8:30 | 4-77 Nil [ N |, .
12-41 | 12-41 [12-41} 9-93[7-22{415| » "
. 21{ 12-41 | 1241 | 12-41 | 8-08 {885 | Nit | » ”
12-41 | 12+41 | 12-41 | 11-00 | 7-55 | 4-47 | 218 , »
22{ 12-41 | 1241 [ 12-41 | 746 (8-18| mNil | N1 | -, »
» 12:41 § 12-41 | 12-41 | 10-85 | 7-60 | 4-67 | 2-82 | ,, »




86 APPENDIX.
STATEMENT— continued,
Levels,
Date.
88 86 84 82 80 78 77 76 74
1889. hours | hours | hours | hours { hours { hours | hours | hours | hours
Jaly 23{ 12:41 | 12-41 | 12-41 | 8-70 | 3-40 | Nil | Nil | Nil | Nil
12:41 [ 12-41 { 12-41 | 10-65 | 7-30 | 485 | .. " »
) 24{ 12-41 | 12+41 | 12+41 | 8-55 | 4°00 | Nil {387 | o ”
12-41 1 12°41 ) 12°41 ] 983 17-12| » | Nil | » "
. 25{ 12-41 | 12-41 [ 12042 | .. .. |6-00|869}218] ,
12-41 [ 12-41 [ 12-41{ 7-89 | 5-19 | Nil | Nil | Nil | ,
26{ 12-41 | 12-41112-41} 9-09 | 715|621 | 4-19 | 2:89 | o,
” 12-41 | 12-41 | 12-41] 7-62 | 6-156 | Nil | Nil | Nil | ,
. 27{ 12-41 | 12-41 [ 12-41| 8-81 | 7-05 | 5-21 | 4-81 880 |
12-41 | 12-41 | 12-41| 7-23 | 5-12(2-02| Nil | Nil |
. 28] 12-41 | 12-41| 9-65| 8-61|6-97 | 540 { 4-55 | 8-84 | 085
g || 12-41 | 12-42 | .. 7-16 | 5-27 | 2-90 | Nil | Nil | Nil
) 29! 12-41 { 12-41 { 10-81 | 8-35 | 6-91 | 5-42 | 4-63 | 3-69 { 0-32
(| 12-41 | 12-41 | 9-22| 7-10 | 5-40 | 3:32 | 1'55 | Nil Nil
. 30{ .. .. |10-15] 830676 | 5-22 | 4-47 | 3-51 { 0-79
12-41 [ 12-41| 9-08| 7-12 [ 5-52 [ 8-55 | 2-10 | Nil | Nil
N 31{ 12-41 | 12-41]10-25| 832|672 | 519,422 | 8:25| ,
12-41 | 12-41{ 9-38 | 7-29 | 5-70 | 3-85 | 2-70 | Nil | ,,
A §i 12-41 | 12-41 } 10-30 | 835 | 6-65 | 495 | 4-06 | 2:80 |
ugust 1
|| 12:41 | 12-41| 9-80 | 7-30 | 5-93 | 4-23 (278 {061 | ,
12-41 | 12-41 | 10-24 | 8-22 [ 6-44 | 4-44 | 3-24 [ 150
” 2{12-41 12-41 | 12-41 | 7-90 [ 6-22 {4-33 [ 3-26 | 1-48 | ,,
3j 12-41 | 1241 12-41} 8-04|6-06 334182 Nit | ,,
7 || 12-41 | 12-41 1241 8-20 | 6-40 442 |3-15)0°72: ,
4] 12-41-{ 12-41 { 12-41 7-96 | 5-28 | 0-84 | Xa ! Wi |
7|12 {12-41 | 12-41 | 9-14 | 7-02 ) 4°82 | 3-60 | 1-36}
gl 1241 1241 12-41 ) 808 | 4-68 | Fil | K | Nl | ,
7 7| 12-41 | 12-41 [ 12-41) 9-84 | 7°51{ 518325 1192 ,
12-41 12-41 | 12-41| 7-60 {3-96 | Nil | Nil | Kl |
7 ‘{12-;1‘12-41 12-41 | 10-00 | 7-58 | 5-40 ' 4-32 , 3-02




APPENDIX.

87
S'ruiunm—c_ontinued.
Levels,
Date,

88 86 84 82 80 78 77 76 74
1889, hours hours hours hours | hours | hours | hours | hours | hours
12-41 | 12 41 [ 12-41 | 7-56 [ 4-21 | Nil | Nil | Nil | Nil
Ahgus”{ 12-41 7 12+41 [ 12-41 | 7-66 | 7-56 | 5-80 [ 4-89 | ,, »
12-41 | 12-41 | 12-41 | 7-12 ! 4-79 | Nil | Nil |38-90|

» 8{ 12-41 | 12-41 . ) .
(| 12-41 | 1241 | 12-41 | 8-80 | 7-30 | 6-82 | 5-05°| 4-24 | 1-78
» 9{ 12-41 | 12-41 | 9-04 | 6-84 | 5-10 | 2-87 | 0-72 | Nil | Nil
12-41 | 12+41 | 10-06 | 840 | 7-06 | 586 | 5:31 | 4-62 | 2-90
» 10{ 12-41 | 12°41| 850 | 7:00 | 5-56 | 8-96 | 2:94 | 0-94 [ Nid
1241 ) 12-41 | 9-56 | 8:10 | 7-00 | 5-90 | 5-29 | 4-70 | 3-14
» 11{A12-41 12-41| 8-26 | 6+86 | 5-55 | 4-20 | 3-85 | 2-18 | Nil
12-41 | 12-41 | 8-92 | 7-70 | 667 | 5-61 | 510 | 4-85 | 3-10
» 12{ . . | 848| 7-06|5-90| 460887805 N1
1241 | 12-41 | 9-10{ 7-90 | 6-81 | 5-60 | 4-97 | 4-41 | 2-81
” 13{ 12-41 { 12°41 | 8:60.| 7-30 | 6-09 | 4-80 | 4-07 | 8-25 | Nil
1241 | 12-41 | 7-05| 760 | 6-45 | 5:20 | 4-52 | 3-70 | 170
” 14{ 12-41 | 12-41 | 8-86 | 7:50 | 6-90 | 4-77 | 8-78 | 8-05 | Niul
12:41 | 12-41{ 9-16 | 7-60 | 6-18 | 460 | 3:60 | 240
» 1601 19-41 | 12-41 | 9-65| 7-98 | 650 | 4-87 | 8-72 | 285 |
12-41 (12-41 | 9-70 | 775 {6-18 | 3-88 | 2-08 | Nil |
, 16/ 12:41 | 12-41}13-41) .. | .. |505)875)1.80!
W | o . | smalees| .. |Na|mal
. 17{ 12-41 | 12-41 | 12-41 | 8-24 | 5-82 [ 1-98 | 2-23] ', ”
1241 | 1241 {12-41 | 976 [ 756 | 5-13 | N | ,, ”
) 18{ 12-41 | 12-41 | 12-41 | 8-25 | 4-89 | Ni1 | » »
12-41 | 12-41 | 12-41 | 10-50 | 765 [ 8-80 § ,, » ”
i 19{ 12-41 | 12-41 | 12-41| 9-00 | Ni | Nt | ” »
12-41 [ 12-41 | 12-41 | 11-97 (782! 820 ,, » ”
20{ 12-41 1 13-41 | 12-43 ] .. | N1 Na [ » »
” 12-41 [ 12-41 | 12-41 | 12-41 [ 7-85 | 8:85 | .. " »
i 21{ 12-41 | 12-41 | 12-41 | 12-41 | 813 | Nit'| Ni2 | "
12-41 | 12-41 | 12-41 | 12-41 | 761 | 440} , » »




88 APPENDIX.
STATRMENT—Ccontinued.
Levels.
Date.
88 86 84 82 80 78 kil 76 74
1889. hours | hours | hours | hours | hours | hours | hours | hours | hours
Aug. 22{ 12-41 | 12-41 [ 12-41 | 12-41 [ 4-01 | Nil {2-16 | Nil | Nil
12-41 | 12-41 | 12-41 | 12-41 { 6+88 | 4-41 | Nil
, 23{ 12-41 | 12-41 | 12-41 | 12-41 | .. .. |2-88] Nil | Nil
12-41 [ 12-41 | 12-41 | 7-82{4-54 | Nil | Nil | ,, "
. 24{ 12-41 | 12-41 | 12-41 | 8-92 | 6-64 | 4-57 | 8-40 | 1-56 | ,
12-41 { 12-41 | 12-41 | 7-25|4-98 [ 0-40 | Nil | Nil |
., 25{ 1241 | 12-41| 975 8-38 | 6-65 | 4-87 | 8:87 [ 2:83| o
12-41 | 12-41 . 7-25 | 5-30 | 2-69 | Nil | N | ,
. 26j 12-41 | 12-41 | 1035 | 8-28 { 6-70 | 5-10 | 4-21 | 3-15 |
(| 12-41 {12-41 | 9-08) 7-10|5-44 | 8-59 2-45| Nil |
. 2 12-41 | 12-41| 9-98; 812|669 | 5-22 | 4-44 | 3-51 | 0-83
.. .. 8-92 7-18 | 5:70 [ 4-13 | 8-20 [ 2-04 | Nil
. 23{ 12-41 [ 12-41| 949 | 7-85(6-48|5-12|4-38 [ 3-50 | 1-12
. 12-41 {12-41 | 8-75 ) 7-81|5-91 | 4-49 | 8-68 | 2:73 | Nil
. 29{ 12-41 1 12-41| 9-32| 7-B0| 6-45 | 5-05 | 4-28 | 3-32
12-41 | 12-41| 9-08 | 7-59 | 6-21(4-84]4-05|8-12| ,
. 30{ 12-41 | 12-41 | 9-38| 7-78 | 6-39 | 4-89 | 4-06 | 2-93 [ ,,
12-41 | 12-41 | 9-45| 7-84 | 6-55| 505 | 4-31 {835 | ,
. 31{ 12-41112-41| 9-60{ 7-85(6-38 | 4-69 {345 2:01)
12-41 | 12-41 | 10-98 | 8-36 | 6-95 | 5-40 | 4:60 1 3-59 |




APPENDIX. 89

STATEMENT SHOWING THR VAgIoUs DEAINAGE ArRas oF BoMBav.

Area in
Acres.

Description of Locality.

110
294
337
251

2,308
525

1,321
151
185

3,029

" 668
200
784
928
256

736
336

108
60
52

163

265

144
79

278
61

257

208

147

14,281 |

East side of Malabar Hill, drained into ses.

West ” » » »

West side of Khambals Hill, drained into sea.

West side of Warli Hill ”» »

District drained by Warli Channel.

‘Waest portion of Mahim, drained into Mahim Bay.
District drained by Dharavi Channel.

North side of Dharavi Road, drained into Mahim River.
District drained by Sion Channel,

‘West side of Sewri and Sion Roads, drained into ses.
‘West side of Mazagon Road, drained into sea.

East side of Mazag lly draining ¢ ds flate,
Additional area, draining into the storm-water reservoir.
Flats drained into open main drain channel.

Gowalia Tank and Khambala Hill, draining towards the open
main drain channel,

District drained by Parel and Bellasis Road drain, and
finally falling into old main drain,

Khetwadi district, finally draining into old main drain
channel. .

District drained by Charni Road drain.
» » . Sonapore drain.
» »  Marine Linea drain.

VEspln.nade, draining .into sea.,

Elphinston¢ Reclamation, drained by Carnac Bunder outfall,
Mody Bay district, drained into sea.
Frere Road, drained by Mandvi outfall.
Fort district, drained by Mint Road outfall.
Dock and Custom House portion of Fort, drained into sea.
Colaba (western district), drained into sea.
» eastern » » »
Portion west of Queen's Road, falling into ses.
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APPENDIX.

StatemENT showing Arcas of the different Districts and totui Arcas
drained by different Ovoid Sowers, and the Populations served by
them, together with the Size of the Sewers and their Gradients.

Bannlabi D(iJs:hlrging
A ) ity, .
Ovoid Sewer. Disteict. | Acres.| (8292 | Total, 2‘3&:3:3 2.',':;,'
1881). per Minute.
" in. ft. In,
Mint Road to Shek | Esplanade 214! 4,429 ’
Bireet. | portGouth | 131 3,516
Fort North | 133| 83,828
Total.. | 478 40,772 707 2 6x3 9
Carnac Road, Umarkhari 8 4,164
Sewer from Frere | Dongri .. | 285 83,290
Rosd to Shek
Momn Strect Esplansde 201 4,159
Mandvi . 164 42,351
Chakla 17‘ 12,349
Total .. 675' 96,313 752 2 6x8 9
Shek Memn Street | Chackla .. 19} 13,802
to Kavasji Patel :
Tank, Market .. 79| 43,609
: Dhobi Taloo 23l 9,155
Fanaswadi 200 8,715
Bhuleswar 18, 9,145
Girgam . 120 2,450 j
Esplanade 18] 373 ;
Ming Beed) 478. a,ml
Carnac Road |
Sower v f 6751 96,313 . :,
o ! t
Total .. =1,342' 220,334 7% 2 8x4 0
EKavasji Patel Tank | Kombhat-
to Khetwadi 10th | wads . } B 14,452
Lane, Khetwsdi.. | 97, 16,79
Cerried over 116' 31,248




APPENDIX. 91
BraTEMENT—Ccontinued.
Bonulati Discharging|
Ovoid B District. Acres. J (;‘s per Total, 2(/];[');:);51,1 Size of
0} OWer. 'lB ¢ Census of | otal. Cabe Feet. Sewer.
1881). : per Minate. |-
£t in. £t in.
Broughtover{ 116 31,248
Girgam 12) 2,450
Sewer from'
Shek Memn .
Street  to)1,842220,334 |
Kavasji
Patel Tank
Total .. 1,470, 254,082/ 1,304 8 4x5 0
Queep’s Road .. | Dhobi Taloo 76| 80,254
Fonsswedi | 105 19,503
Market .. 10 - 5,521
Girgam 100} 20,419
Khetwadi. . 61{ 10,562
Chopati 103 10,184
‘Walkeshwar 10 210
Esplanade | 187 2,835
Total .. | 602 99,488 704 2 6x3 9
Ehetwadi 10th Lane | Khetwadi . . 120 2,078
to Grant Road. Eavasji
Patel Tank
to Khet-)1,470254 032
wadi 10th
Lane ..
Queen’sRoad | 602) 99,488
Total .. |2,08 355,598
Eamatipura Tardoo 13| 1,156
Eamatipura 55 23,718
Total .. ss| 24,8690 749 |2 6x3 9
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STATEMENT—conlintied,
Brrnlati Dm-lmr;;mgj
ity
Ovoid Sewer. District. | Acres,| (8 Por z({m. F(;lz i) Bize of
1851), ¢ |
| PeT Mlllllw.i
Grant Road .to | Bhuleshwar | 67| 28,961 f fo. & fo.
Clerk Boad. | o,y 15| 10,896
Chopati s 791
Milkeswar 4 84
Tardeo 215 19,125
Umarkhari 97, 50,492
Mahalaxmi 152/ 8,058
Byculla 4 111
Khanbhawadi 27, 20,538
Kamatipura 11} 4,742
Ehara Taloo 41] 28,691
1st Nagpada 29' 9,372
2nd Nagpada 84l 15,922
Total .. 724192,783 2,667 4 8x7 0
Kamatipura -+ | Kamatipura 68’ 24,869
Khetwadi10thLane | Khetwadi
to Grant Roed. 10th Lane
o Gnm‘z,o&zass,sss
. Total .. 2,876 573,250
Ripon Roed.. .. |Byeulls .. o! 740 2 6x8 9
Clerk Roed .. Tarwedi .. 318| 9, 654
Byculls .. 4, 974 |
Warli .e 71’
Ripon Road 260 7, 186
Total .. | 829 22,516 740 2 6x3 9
Clerk Boad to | Grant Road)’ !
Pamping-station. | to~ Ckrk}2,876573,250
Boad .. ) b
Clerk Rosd | 829] 22,516 | ]
Total .. ’3,705‘ 595,766 3,328 5 4x8 0
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MEMORANDUM BY SURGEON-MAJOR WEIR, MEDICAL
OFFICER OF HEALTH, _

The nui; felt during the : from the flats was more serions
than for many years. The nuisance was caused by a deposit of sludge
across the reservoir.

A. Interrupting the current of sewage.
B. Polluting the water.

I wrote two reports on the causes of the offensive smells. Before
giving these reports, I may mention that the deposit in some of the sewers
in the Fort, as in the Church Gate and Marine Street sewers, was excep-
tionslly emall. In the Marine Btreet sower there was practically
none,

Popalerly the nuisance from the Flats was ascribed to sewer emana-
tions, but the nuisance was not due to the sewers, nor to any nuisance
.caused within the sewers. It was due to the deposit in the reservoir and
its effects. :

Raroer Datep 18t Ooroprr, 1889,

«T bave the honour to submit the result of observations I made this
morning. A little after eix, one of the sluice gates at Clerk Road was
opened, and I followed the sewage from the sluice gates to the Vellard,
Mahalaxmi ; the stream of sewage on entering the reservoir set towards the
Vellard, and was preceded by & wave or border of charcosl and sewage
matters some two feet broad, having a wavy outline, ad”

The rate of motion was, OR an average, 45 feot in one minute and twenty
saconds as I timed it. I followed the sewage till the ourrent arrived at
the Vellard. It now extended in an irregular line from the Vellard
east, across the reservoir, having the greatest surface north as follows,
the apex being towards the Vellard.

~ “Tn about two hours, the surface of the water of the reservoir, as far
a8 I oguld see, was covored with sewage, i. e, in a few words the reservoir
was more or less converted into & sewage pond. The set towards the
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Vellard explains the offensive smell which you have observed on Khambala
<Hill. With s set towards the Vellard, the roads on either side of the

SANMas
\‘:;\\\\\\“ §

_ AN

Khambala Hill sct as funnels, and attract the foul vapours towards the
bill. The Acting Executive Engineer, Mr. Switb, attributes the set of
the sewage to the deposit on the east of the reservoir. The removal of
thie deposit has been under your consideration.”

Report dated 6th November, 1889,

“The liquid sewage in the open main drsin gave 20 parts per
million of free ammoniacal products, and the water from the south-east
side of the reservoir, 14 ; while the water from near the outlet near Love
Grove yielded 17. These have been the lte of my inati
The quality of the water in the open drains on the Flats varies very
much ; those communicating during the rains with the open drain or with
the drainage of dwellings are sewage tainted.

“1 may offer an opinion on the nuisance from the reservoir during
this year, and the cause of the nuisance being more observed than in the
last year. In my opinion the cause is due to the deposit in the reservoir.

“The deposit—

« A.—QObetructs the circulation of the water.

“B.—Retards the diffusion of the sewage.

« C.—Causes s current of sewsge to the Vellard,

“D.—. a greater surface of sewage to the atmosph

« E.—And, therefore, brings the sewage the distance betwcen the
east of the reservoir and Mahalaxmi, s0 much nearer to
Khambals snd Malabar Hills.

«J forward in a bottle of sewage a sample of the od which have
been observed from the direction of the Flata.”

It mast be recollected that the new sewer system is tricd ss no other
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system in the world is tried. There is discharging daily in fecal mass
some 340 (three hundred and forty) tons of night-soil into the sewers.
And why is this done? Because the harbour outfall, the ancient way of
discharge, was closed by Gov t, and b the interests of the
city have been sacrificed to the interests of the harbour. Both Mr,
‘Walton and I objected strongly to the discharge. of night-soil in mass
from the Carnac Bunder night-soil depot into the sewers,

The following is one of my reports:—

«T beliove the discharge of tho night-soil brought to the Carnac
Bunder Night-soil Depot into the new sewer in the Esplanade Cross Road
within a limited period of about six hours wonld be attended with danger.
I am forther doubtful whether any practicable system of flushing would
prevent portions of the mass of night-soil that would be poured into
the sewer adhering to the sewer and blocking the sewer subsequently.
Night-soil is most tenacious. The circulation for some hours throngh
the eity of an immense current of night-soil is attended undoubtedly with
danger ; slthough the danger is less in proportion to the freshness of
the organic fluids and particles. The danger is very much greater than
the danger that would attend the admission of the same quantity in
divided portions and et divided points,

1 do not think the emptying of night-soil into the drains at junction
of draing and sweepers’ gullies is practicable; it would create s most

i i » & nui that would be protested against. I believe
it is impracticable.”
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MzumoraxpuM or Teureraturs or 8xwacs 1v Mamv Szwess on
1st February, 1890. Taken by Mr. Baldwin Latham.

Locality. Tempers- | Time, Bemarks.
T ehade at P -
'emperature in o at Pump- .
ing Biation. Towe Geoee } 69-8 | 7.80 | In shade.
Shred-lifter chamber 75+7 | 7.80 | Bewage.
", o» » .. 76°7 | 7.35 "
From pumping-station .. 75-5 | 7.50 | Manhole No. 6.
» » ”» .. 74-9 | 8.10 " No. 2.
In Clerk Road machole. . 75-2 |8.156
On ovoid sewer, east
L 42 8-152; manhole No. 1.
North side of tlm Bellnsm . At pipe depot man-
Bridge ... .. } 754 8'45{ hole.
AnTempemtm .. 746 | 8.45 | In shade.
In Gilder Street main sewer .. | 76-5 | 9.10
" . » old sewer 735 | 9.10 | On old manhole.
Bapty Road main sewer. . 76-8 |9.20)) On storm water
" oldsewer .. ..| 73-7 |9.20]] msnbole
Falkland Road e . 76-2 | 9.30 | Manhole Ro. 1.
10th K]:etw:d:hnenorthnde 76-2 | 9.40 | In manhole,
” » » southgide | 76-0 | 9.45} ,, .
Khetwadi Back Road .. 708 | 9.45] Of Quoem's Bond
Khetwadi BackBoud, . :
the 9th lane w} 77-0 | 9.45 | On main sewer,
. Fresh water from
Ehetwadi Back Road .. 738 (950 Tl Tive
Air Temperature .. .. | 75-7 | 9.50 | In shade.
15th Kbetwadi Laze .. 135 10.04] Frosh waer from
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Nowes taken on 3rd February, 1890. (Temperature taken by
Mr, Baldwin Latham.)

Locality. Tempers- | Time, Remsarks.
At Pumping Statxon, | ok, A |{Sewage, shred-lifter
Love Grove 757 7.45 clmm’ber.
Air Temperature .. . 69-4 7.45 | In ebade,
Water for Condenaers .. | 896 7.55 | In cooling tank.
‘Water from Condensers | 105-3 7.55 In channel betwoen tank
and engine house,

” » ” 107-2 »” » »

» » » 109-6

» » » 1067

Mlu_omnnu or Srare or Sewses in Bombay, taken mader

"

tive Engineer's instrueti
. Tolal
i | B gt | B |
and Silt.
Hornby Road and Town Hall
Sewer, January 17, 1890. i | & i | & @
North Corner School of Art .. | 1 1 0 74 1 8
Manhole .. 10 0 9| 1 9%
Manhole .. e 19 0 8 18
North end of Victoria Terminus | 0 94| 0 8 1 5%
North of Novelty Theatre 09 0 8| 1 &
Entrances to lutform Victorm )
s to s, i) o 9 | 6 | 19
Dome of Victoria Termmus 0113 0 44| 1 4
Opposite Post Ofice door bnt :
llx):tle to east . ! } 0 %07 14 e
Tanks for road wntarmg, Euro— ' ’
pean General Hospital Joefos s
Goa Street 0 8 1 15| 1 9%
North of corner Mmt Rond
and Frere Road .. .. } 07 Loy 17
Agiari Street .. 0113 | 010k 110
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MEeKoRANDUM oF STATR oF SEwWERS— confinued,

Location g:‘m‘;f De “‘:' of %;EE?;‘;' Remarks.
and Bilt.
Hornby Road, de.—continued. ft. in. ft. in. fi. In
Ballard Road .. P, 05 1 4 19
Mint, north circle manhole .. | 0 6 1 33| 1 9%
18-in. pipe manhole 1 1;! 0 63( 1 8
Pensbock ma.nhole on old drrnn 19
Queen’s Road Sewer, January 18,
1890.
"Khetwadi, 10th Lane 27 110 4 5
»  1ith Lane 22 23] 44
” 13th Lane .. 2 6 111 4 4
Chsrai Road, corner .. 27 110 4 5
Khetwadi, main road 39|07 | 4y
Nuerwnnjll’mkhshouse o102 4109 4 1}
Girgam Back Boad .. 38| 11|44
North of Eye Hospital .. ;25 i1 4 4
GirgamBoad .. .. .. .. 81 [ 1 4| 45
Northof mill .. .. .. 210 16 4 4
CharmBuadlleueensBond 2 8 2 0 4 8
'Centre of Bhores Sanstorium ' 3-34 | 1 2| 4 6
Thakodwar Roed .. .. ... 3 8 19 5 b
Mahomedan Barial Ground .. 4 3} | Lle6}| 510
Chandanwadi Latzine .. .. 3 2 [ 110 { 5 0
Next N.of Marine L. Bosd .. | 4 13| 0 23 4 4
Corner Wellington Street 4 0 NiL. 40
Hoepital Lane.. .. .. .. 3 0 w .80
DrPC"knzxsxmsbnngin.low(Capt.} 2 4 - 2 4
Side road (southernmost) .. | 1 1 . 11
W.F. Melvin.. .. .. i . 0 4
Church Gate Street (195 feet) .. . toeny
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MEMORANDUM OE STATR oF SEWERS—continued,
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oot | gt ot 9| s
and Silt,

Clerk Road Sewer, January 20,
1890. fom | fom | fom
Head manhole .. .. 11 0 9] 110
2nd from manhole west 0 31 13115
De Lisle Road . . 12 085 17
Centre of Hay Stack’s Ground 0 4 1 2 1 6
Now Culvert .. . 07 11 1 8
Arthar Road, 9-inch pips 0 4 110 2 2
Level crossings B.B.&C.L.Ry.| 1 1 18 2 9
Opposite Grand Stand .. 110 191357
Last on Olerk Road sewer 38 0 110 410

Main Sewer, January 20, 1890.
Clerk Road Bridge . . 8 3 3 3 6 6
151;1 ::ﬂh. f)f bell-mouth Juno-} 3 0 4 8 7 8
South bund running east 3 3 41 7 4
8rd manhole north of ditto 3 6 8 6 70
6th " ,, 36| 8117
s PR Y P
N?;l 1 ::.nhole. north of pl'e-} 7909 |8 é
» ”» » 6 8 1 8 8 4
Intermediate .. 70 16 8 6
1:;:1 umm;o:nﬂ;t of north} 7 4 09 8 1
Sr(:nz;nh?{e f.n.am -s.hre:i-hfter} 5 2 911 8 1
2nd » » » 5 0 8 1 8 1
1et ”» » » 7 4 0 8 8 0
Shred-lifter sump, sunk 12in. | 8 8 Nil. 8 8

[
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MEMoRANDUYM oF STaTE OoF Sewrns—conlinued,

Total

ot Bt | Pyt Bt | peie
and Silt.

Ripon Road Sewer, January 20,
1890. g0, | fo fn | fh in.
Hesd manhole.. .. 08 07 13
20, 0 95| 038y| 16
4th " 13 0 4 17
6th » 17 05.[]20
8th » 1 4 10 2 4
10th w e 186 10 2 6
Sankli Street .. 11 1 4 2 5
2nd manhole north. . 1 3|0 9| 21
4th " .. 16,107 2 2
Agripada open drain 10 [ ] 19
»  connection manhole 1 4 0 8 20
Ind;:y,:huufwtun.ng Com-}‘ 0 4 1 8 17
Ripon Mill (centre) .. .. | O 34} 1 4}| 1 8
South part of Hindustan Mill | 0 53 | 1 44| 110
2“&;“{‘{"‘"_ from Qb 06 |15 |11
‘Clerk Road sewer (west tlsle} 1 .8} 0l 24

of fountain).. . . ee
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Mrmoraxpum oF DEPrHs oF SewAaE taken on the Morning of the

+ioa T

24th January, 1890, under E. ve Eng ’s instructi
Total
. ; Depth of [ yyopih of
Locality. D iI]:.d &;':vv:sgieu Sill:; and Remarks.
‘| Bewage.
Kamafipuras Centre Street : ft. in.
(old brick sewer), oppo- N(?et.zlfen Very 16
site 12th Kamstipura Pl little.
Street . rately.
Kamatxpnm Centre Street)
(old brick sewer), oppo- 16
glte 10tk Kamatipura » »
treet . . :
KursetJlSukhh,)x Street a.t g’ o~ % “.}' 0113
7th Kamatipura Strest 4%
Bapty Road (next mn.nhole
. west of Kursetji Street))} 0 5 0 8 11
(storm-water drain) .
Bapty Bosad (ovoid newer)
at Kamatipura Centreyl 2 0 05 25
Road
Bapty Road (ovoxd sewer),
at Trimback } 27038 210
Street .
Bapty Road (ovmd sewer),
st Kamatipura Bazaar) 2 2 09 21
Street .
Bapty Rond (storm-wa.ber
drain), at Kn.mnhpum 18 14180
BBuuilmnd 14
a) (ol “main)|
Kggm) aé fktﬂ)le Street } on 0 16
ursetji i Btreet
(sont?];h end, neajrlntnnes)} 010 12 20
Grant Road (manhole be- .
tween Sukla_u Streetand) 1 9 17 8 4
Falkland Road)
New main ovoid sewer b
junction of Falkland 21 41 6 2
Rosd and 10 Ehetwadi Mr. Baker's -
Road men werer;
Next manhole on Fallland moving i
R aano Wes|aw |68 |\EWEime
Manhole on  Falkland 3 8 3 1 6 4 of these obr
Road, near Bnpty Mllls} servations at
Falkiand Road, at Junntlon 01 6 1 6 3 these places.
of Bapty Road }

* Pesauran H. Dustoor,
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MemoraNDUM oF DEPTHS 0F SEWaAGE, taken on the morning of the
27th January, 1890, under Executive Engineer's instructions,

Total
Depth of
Lonality. Despi‘l‘t of -‘il:'wu _eu 2;{:‘:’“";‘ Remarke.
e Bi ) Bewage.
ft. io. ft. in, ft. in.
Mazhole on Frere Road at the) 14 0 4 18
north gate of Prince’s Docks
Manhole orn main sewer at the
eastfootofCurntridge..} 07 10 17

Pesavran H. Dusroos,

OBsERVATION IN BEWER between Clerk Rosd snd Love Grove,
February 18, 1890, 4 ».x.

Location, oitol g i 2&;"‘5:' Remsrks.
and Silt
Betm fin | i | M i |
Growe i podmd Lorel 3 3 | 38 | 511
”» » ”» 011 5 6 2
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Bewace Pompine Examves aT Love Grove.—Counter Reapinas.

Date. Engine No. 1. Engine No, 2. Engine No..3, Engine No. 4. Total
G Strokes. | Counters Stroke Connters. Steokes Countor. Strokee, 5™
1889, '
May 18 |651952 | .. [637838 .. .. 674126
» 19 (681321 | 29369 (684533 [46695 .. [685445 {11319 | 87383
» 20 |694180 | 12859 (706352 [21819 712095 (26650 | 61328
» 21 |725968 | 81788 [730000 |23646 726652 (145567 | 69993
» 22 |763832 | 27864 |750012 [20012 740821 (14169 | 62045
» 23 (768336 | 14504 [772105 (22093 . .. |761968 |21147 | 67744
» 24 790703 | 22367 (790008 [17903 . .. [784186 122218 | 62488
» 25 [790704 [000001 [8200567 [30049 . .. 148416
» 26 (816845 | 26141 |850000 299437 .. .. [B07218 (58802 (114886
» 27 |843936 | 27091 (871390 (21390 827529 (20811 | 68792
» 28 |853863 | 9927 |907063 [35673 845668 (18139 | 63739
» 29 (876498 | 22635 (918978 (11915 881751 (36083 | 70633
‘s 80 |902763 | 26265 (947867 (28889 93240 (11489 | 66643
» 81 (910665 { 7902 (970909 (23042 915368 (22128 | 53072
June 1 934182 | 23517 436 (29527 918345 | 2977 | 56021
» 2963397 | 19215 | 25356 (24920 . .. 941246 22901 | 67136
» 8 [975198 | 21801 | 86958 {11602 e .. [968719 (27478 | 60876
» 4000248 | 25050 | 69855 |32897 968720 1157948
» b (005478 [ 5170 (100050 (30195 969723 | 1003 | 86368
» 6 (070020 | 64542 1125958 (25908 996515 (26792 (117242
» 7100120 | 80100 {141010 {16052 22352 25837 | 70989
» 8 |116515 | 16395 (172092 {31082 56567 [84215 | 81692
» 9146168 | 29653 {198370 (21278 810256 |24458 | 76389
» 10 (161911 | 15743 |225522 |32162 .. .. 1106586 (25561 | 78456
» 11 {199021 | 87110 (243492 (17970 . .o |138445 [31859 | 86989
» 13 1223586 | 24565 |274089 30547 189493 | 1048 | 56160
» 18 |238781 | 15195 (302422 [28383 164782 [25289 | 68867
» 14 |272424 | 83643 1321926 {19504 192960 {28178 | 813256
» 15 (801805 | 28881 (355740 (33814 214606 |21646 | 84341
» 16 [838350 | 87045 (389286 33466 !215140 0584 | 71045
» 17 866656 | 27706 |418606 {29820 :282879 17739 | 74765
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Counter Reapings—continued.

Date. Eogine No. 1. Engine No. 2. Engine No. 8. Engine No. 4.“ Total
G | Btrokes. | Gountera | Ftrakes.| G 'Btrokes, C Btrokes. Strokes,
1889,

June 18 [399845 | 33189 (430623 12017 . lo70142 37268 | 82469
,» 19 |420880 | 39035 448037 [17414 .. |302420 [32278 | 88727
» 20 [450840 | 29960 1476239 28206 . 307569 | 5149 | 63315
» 31 1450841 | 00001 (501968 (25729 | .. .. (844933 187364 | 63094
» 22 475960 ‘ 25119 515808 |13840 . |874940 30007 | 68966
» 23 508469 ' 32509 549115 33307 .. [874932
» 24 544958 ' 86489 563298 {14183 .. 1898042 23110 | 73782
» 25 (564526 ; 19568 ‘573700 10402 | . 1423390 25348 | 55318
» 26 1574642 | 10116 583700 [10000 454838 81448 | 51564
. 27 1593675 | 19033 '585764 2064 458742 | 3904 | 25001
» 28 621230 27555 l586290 526 .. (460588 | 1846 | 29927
» 29 656884 | 35654 615788 [29498 . 470590 10002 | 75154
» 80 658133 | 01249 |634220 18432 475580 | 4990 | 24671

July 1 668350 134130 .e 511320 85740 | 69870
w 2] .. .. (685064 (16714 1828230 | .. ls42152 50832
» 8 681670 | 23537 . . t52520 24290 551627 | 9475 | 57302
» 4 714680 | 33010 (710023 24959 1863713 | 9193 ls53164 | 1537 | 67999
» 5 (733547 | 18867 (738488 (28465 .. e '570124 16960 | 64292
» © 736802 | 8255 L7(50623 122135 .. !589963 19839 | 45229
» 7 (765715 | 28413 (787701 {17078 . .. | 45491
‘» 8 791721 | 26506 817954 130253 .. .. .. | 56759
» 9 805121 | 13400 P .. .. 1620442 30479 : 43879
. 10 812024 | 6903 | .. . 690 21977 621682 | 1240 | 30120
» 11 813104 | 1080 24554 1900456 14766 !622404 722 | 41122
» 12 r .. 9320 1925110 ,24654 :660038 37634 | 71608
- 13 .. . 23384 1950568 wa proro4, 10666 | 59508
» 14 896496 | 13392 982415 31847 662211 |
» 15 831626 | 5130 '26279 1379 18964 702316 '40095 | 90468
s 16 885946 54320 ,21210 . 18491 16175 | 91705
. 17 885346 | .. 8156 | .. 1 .. | ..

» 18 |909940 24594 6708 . 1 | 46232 27741 | 59043
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Dot Engine No. 1. Engine No. 2, Epgine No. 3. Engine No. 4. Total
c Strokes. | C Strokes.| C Strokes. Gountera, Strokes.| STOXeE
1889.

July 19 925762 | 15822 (967698 | 9533 e 769544 (23812 | 48667
. 20 [947872 | 22110 (998843 |31145 | - .. 53255
» 21 1969845 | 21973 (031468 (32625 .. .. . .. 54598
22 1992909 | 23064 1059248 |27780 .. v (T74046 | 4502 | 55346
» -28 | 18604 | 25695 | 61174 | 1926 806365 (32319 | 59940
» 24 | 43013 | 24409 | 88715 | 7541 830784 (24369 | 56319
» 28| 68007 | 24994 122015 (33300 e - .. |B51496 (20762 | 79056
» 26 . .. (157807 (35792 .. .. 1880785 [29289 | 665081
» 87| 75577 | 7570 {194045 |36938 909280 (28495 | 72308
, 28 111572 | 35995 (202572 | s5a7 937710 (28430 | 72952
» .29 |150025 | 38463 (210923 | 8351 966026 128316 | 75120
» 80 |185085 | 85060 [242650 |31727 . 66787
- 81 [221068 | 85983 1275022 {32372 PO B 68355

Aug. 1231308 | 10240 (306615 {31593 . .. 993705 (27679 | 69512
. 2 .. |338182 |26567 | 10210 | 8831 | 28230 (28525 | 63923
s 8 .. [858700 (20518 | 40740 130530 | 52622 {24392 | 75440
S .. |369704 {16004 | 69978 20238 | 87178 (34556 | 79798
" 5248363 | 17055 | .. ~+ | 97984 23006 122067 35089 | 80150
» 6 (258846 | 10483 (387905 |18201 [124855 126871 141544 {19277 | 74832
» 7 [293515 | 34669 (416103 (28198 (150440 25585 . .. 88425
» 8 |327890 | 843761450415 |34312 . 161382 (19838 | 88525
» 9355730 | 27840 J472906 |22401 | 18254 90872 | 71203
» 10 (890680 | 34950 | .. . 212830 30576 | 65526
» 11 [424480 | 83800 [501030 |28124 i218055 5225 | 67149
» 12 454081 | 29601 530935 |20905 224118 | 6063 | 65569
» 18 |477031 | 23050 |564002 (33067 229430 | 5312 | 61429
» 14 [500071 | 23040 (599432 [35430 l . .. | 58470
» 15 |508327 | 38256 1635155 [35728 . .. 1268718 24283 | 63262
» 16 (531223 | 27896 (671360 (36205 { .. | .. | .. | .. |ea01
» 17 [566630 | 86407 |686157 |14797 |2768é0 23167 | 560204
» 18 (603374 | 85744 [791179 |s5022 |286950 10070 | 80836
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Couxnrer Reapinas—conlinued.

Data. Engine No. 1. Engine No. 2. Engine ?ﬁw_s ) Engine No. 4. Total

Counters.| Strokes. | Gounters| Strokes, Geunters.|Btroken, coumm Btroken, Btrokes.
1889. | l
Aug. 19 [636038 | 25664 738138 (16959 | .. .. 300032 22122 | 64745
» 20 l665168 | 29130 768208 (30070 166122 |15682 321653 112621 | 87503
» 21 (701485 | 36317 802061 [34753 183254 17182 | .. .. | 88202
» 22 (720955 | 28470 (803550 | 0589 204855 21601 330368 | 8715 | 69375
» 23 [TAOT08 | 19753 58848 (55208 221554 116699 855362 24994 116744
» . 24 (778283 | 28575 I886142 27204 231050 | 9496 865176 | 9814 | 76179
» 25 (795814 | 17031 892638
{
|
{

25103 277982 (15324 393428 |10717 | 70650
» 27 [836188 | 21368 952365 34624 416878 122450 ; 78442
» 28 1864620 | 28432 984077 31712 ; 447070 131192 | 91836
» 29 878750 | 14130 015573 31496 479893 32823 | 78449
» 80 (905450 | 26700 | 50818 35245 505920 26027 | 87972
» 81 /933085 | 27635 | 87038 36220 ‘r526610 20690 | 84545

6496 262658 31608 882711 17585 | 72670
» 26 814820 | 19506 917741

Norz.—A glance at thetohlnnmber of strohelmndedmly by all the
ines,or by each individual engine,shows some remarkable discrepancies
whxch,lfcorrect,pmnttoanurmouv istions in the vol of
On some days, a8 for instance, on the 80th June, thenmgenumberol
strokes per minute made by all the engme- was 17 13 while on the
6th of the same month the of
81-42, or the vol of
byﬂhmesxtavolume.
The return also shows thst occasionally one engine raises an im-
probsblethty forenmple,ontbeﬁth Jlmo, 1589, No 1 engine is
supposed to have made an hout the
whole day st the nieol 44- 82petmmnte. Now,ulwu lnformed, if
these p run at & @ speed than 16 or 17 strokes per
mmmetheynh -engetomenomomexmt it is, thercfore, evident
thnttheremwmethmg y'rongmthemgma,orthewnnm

Inthemhundreddaysmdudedmtbehegom table, the average
of per mi m47275mdthevolnmooflenge
raised, when calculated on the pacity of the pumps, exceeded
lﬂmﬂhong:llouperday If the volame of sewage was calculated on
the actual capacity of thé ps, the vol raised wonld have been
ahut%mmmgxumnperdny

25

age pump monedayexmdedtheother

13, Vicromia Bragey, WraTwrs=Tex,
27th May, 1890,
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STATEMENT FURNISHED Yo Mg. Larsaw wor INsgrtioN ¥ RepomT.

. Gallons.
Pumping eapscity per diem of each of the engines af the
Love Grove pumping-station .. .. .. .. .. .. 7,244,000*

Combined pumping capacity per diem of the four engines 28,976,000
Estimated quantity of the sullage water carried by the

new ovoid sewer on the flate, taking the present popula-

tion at 927,740 and the sullage water at 10 gallons per

hend, one-third (%) of the water supply per head bemg

lost by absorption, evaporation, &e. .. .. .. .. 9,277,400t

‘Water used for flushing the ovoid sewers at Carnac Bunder
and Queen’s Road. This is computed on the basis that
the sea-water runs into the new ovoid sewer through
Carnac Bunder and Sonapore sluices daily for 10 minutes
over the average level of the sullage water in the sewers
up to:the mean high-water level, which is 84-50 feet

above Town Hall detam .. .. .. e we me 230,781
Total quantity of sullage required to be raised by the
pumps at Love Grove .. .. .. .. .. .. .. 9,508,181

LIST OF PLANS, ETO., SUBMITTED TO
MR. BALDWIN LATHAM.

No. . Deacription of Documents,
1. General plan showing the ge scheme of Bomb
2. Plans of outfall sewer.
8. »  main gewer, Kamatipura ovoid sewer, Queen’s Road sewer,
Clerk Road sewer, Ripon Road sewer, and Mint Road
sewer.

Y

4, »  DPipe sewers in the first portion of the drainage scheme.
5. ,  Fort pipe sowers.
6. »  Mody Bay sewers,
7. »  Queen’s Road and Girgam pipe sewers,
8, » Agripsda pipe sewers.
* Assuming that th gi 1ift the full capacity of the pumps, which at present

is not the case, case, for reasons given in Report, p. 55.
t Vide figures in Report, pp. 63 and 106,
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No. - Desoription of Documenta.

42, Plans and sections of storm-water drain from the open main drain
at the Clerk Road to the
new proposed outfall at
‘Warli,

43. » » ,» from Paidhoni to Bellasis
Bridge.

44. » » » from Gowalis tank toold

. main drain.

45, » " »» from 12th Khetwadi Lane to
15th Khetwadi Lane.

46. » " » in Ripon Road,

47. » in Kamatipurs,

48. Details of mﬂsonry, gulhes, or water-entrances. :

49. »  Love Grove pumping station, showing gements of

engines, pumps, &oe.

50. Details of engine house at Love Grove.

b1. G 1 plans of g ts at Love Grove pumping-station.
52. Details of shred lifter
53, " boiler house
b4, ».  cooling-tank s »
55, Designs for latrines (pail, basket, a.nd water systems).
56. » arinals,

67. Carnac Bunder night-soil depots.

8. Plans of the house-sullage water tions in first portion of the
. drainage scheme,
b9, » » » in Kamatipura,
60. » om » in Ehetwadi.
61. » » » in Queen’s -Road and
Girgam district.
62.

» » ”» in Agripada distriet.

63. General plans for night-soil depots. '

64. Details of Clerk Road culvert.

65. Plans of Port Trust drains.

66. Plan showing the levels of the bottom of the channel in front of
Love Grove sluices.

67,°Plan and sections showmg to the Dharavi existing and proposed
water-courses.

68. Plans of outfalls of existing sewers.

69. Biorm-water channel near Love Grove sluices.

70. Section of existing drain end proposed ovoid sewer in Frere
Road.
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No.
71
72.
78.
74.
75.
76.
77,
78.
79.
80.
81,
82,
83.
84.
85
86.
87.

88,
89.

90.

9L

APPENDIX.

Description of Documents.
Map of Bombay, showing Mr. Aitken’s scheme of drainage.
»” contour of main drain, &e,
Plan ahowmg sites proposed for outfall at Colabs, by Mr. Aitken,
”» o existing drain to the native town.
”» ”» » ond proposed sewers.
Section from Null Bazaar to Colaba reservoir,
Plan aud section of low level sewer on flats.
Plan of site of Warli sluices.
Plan of the Mahalaxmi storm-water reservoir and surroundings.
Plan showing existing sewers in Fort.
Plan of the native town, showing the existing covered drains.
Map showing different sewers.
”» storm-water arrangementa,
Detmh of Warli sluices.
Map showing surface levels of the island of Bombay.
” sub-soil water s »
Section of proposed outfall sewer from Parel Tank to Colabs, by
Mr. Baldwin Latham,
Indicator diagrams from the Love Grove pumping-station engines.*
Copy of the Plan showing the Island of Bombay and the portion of
land up to Kurla; scale, 20 cables to an inch,
Bections of ovoid sewers, showing the observations taken on 27th
January, 1890.
Section of 15-inch pipe sewer, in Marine Lines, showing the obser-
vations on 20th February, 1890.

92. Report on the Drainage of Bombay, by Mr. Berkley.
93. » ” s Mr. Tracey.
94, - ” » Mr. Aitkios.
95. ” ” ” Major Tolloch.
96. ” » ” Mr. Sowerby.
97. ” » Mr. Brabam.
98, ” ” ” Dr. Blavey.
99. ” ”» Dr. Hewlett.

100. ” Mr. Walton.

101, Amy Sanitary Comm:mone:"u Report, with Mr. Rawlinson’s

endorsement.
102. Drainage Commission Report (1879).
103. Surface Drainage Report, by the Commissioner.

104. Beport on the Carnac Bunder night-soil depot, by the Com-

miasioner, (1884} . .
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No. Deecription of Documents, R
105. Statement of Extraordinary Expenditure, by the Commissicner
(1883-84).
106. Report of the Bombay Extension Committee.
107. Mr. White's Report on the removal of kachra to Kurla.
108. Report on the Drainage of Marine Lines, by a Committee appointed
by Government, with Dr. McRaury’s letters.
109. Bombay Meteorological Reports, from 1846 to 1862, and 1864 to
1888-89.
110. Tide Tables for the Port of Bomsbay, 1890.
111, Chart of the West Coast of the Bombay Presidency.
112. Twenty-four Diagrams, Nos. 268 to 291, of the Tidal Registrations
at the Apollo Bundar during 1889.
113. Administration Reports of the Bombay Municipality, from 1878 to
1888-89.
114, Executive Engineer’s Report (with plans and estimates) on the
sewerage of Culaba, '
115. Execative Engineer's Report (with plans and estimates) on the
sewerage of Parel, Umarkhadi, and Mazagon district.
116. File of Acting Army Sanitary Commissioner’s Reports.
117, Drainage Commission Report, and Mr. Rawlinson’s Report on the
Drainage of Bomlay, sent by Mr. Hughes, Secretary to Govern-
ment, P.W.D.
118. List of Counter Readings taken of the Engines at the Love Grove
pumping-station, from May to Angust, 1889.
119. Return of Births and Deaths from the Health Officer.
120. Samples of Kachra » »
121. Float experiments by Mr, Raghunath Putlaji, Head Surveyor
Bombay Port Trust Engineer’s Office.
122, Census Report, 1881.

STATEMENTS SUBMITTED TO MR. LATHAM.

1. Details of ovoid sewer from Carnac Bunder Rosd to Love Grove
pumping-station.
Branch sewers :—
(1) From Town Hall to the junction of Shek Memn Street.
(2) From Queen’s Road to the junction of Khetwadi Tenth Lane.
2. Details of pipe sewers, first portion of drainage scheme,
8. Details of pipe sewers, Queen’s Road and Girgam drainage scheme.
4. Details of pipe sewers, Parel, Mazagon, nnd Umarkhadi districts.
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No.
6.
6.

7.

©®

10.

11
12,
13.

14
15.

16.

17.
18.
19.
20.

21.
22.

23,

24.

25.
. Btatement of observations taken in 15-inch pipe sewer in Marine

Deecription of Documenta.

Total lengths of ovoid and outfall sewers.

Statement showing the slze, lengtbs of different sizes, gradients,
discharging ti , and populations served by the
different portxons of the main gewers (ovo:d).

Ditto, ditto, by the Hornby Road and Mint Roed ovoid sewer, the
Queen’s Road ovoid sewer, the Kamatipura ovoid sower, the
Clerk’s Road ovoid sewer, the Ripon Road ovoid sewer,

Summary of the lengths of the pipe sewers of different dismetors.

Lengths of the pipe sewers of the different diatricts.

Bize,- lengtlm, gradients, and velocities of the pipe sewers in the

streets, included in the first portion of the drainage sch

Ditto, ditto, included in the Fort pipe-sewer scheme.

Ditto, ditto, included in the Mody Bay pipe-sewers scheme.

Ditto, ditto, included in the Queen’s Road and Girgam drainage
digtricts,

Ditto, ditto, included in the Agripada districts.

Ditto, ditto, included in the pipe tension of the original
scheme,

Scheme for drainage of the northern parts of the island of Bombay,
if made to fall to present pumping-station at Love Grove.

‘Ventilating shafts on ovoid sewers.

» » pipe sewers,

Manhole and sewer inspection establishment.

Statement showing the establishment required for cleaning the
pipe sewers and ovoid sewers.

Engines at Love Grove pumping-station.

Total daily discharge of leulated from observations in
outfall gewer, taken daily from 6 a.m. to 6 p.m.

Letter to the Municipal Commissioner regarding the capacity of the
ovoid sewers on flats near Love Grove pnmping-station,

Stat ¢ showing the ge and populations served by ovoid
sewers of d.lﬁerent gizes.

Statement of observations taken in ovoid sewers 27th Jan., 1890.

Lines on 20th February, 1890.
Statement showing the time the tides in Bombay Harbour were below
various levels, in the months of June, July, and August, 1889,

. Statement showing various surface water drainage areas of Bombay.

LOXDON : FRISTED BY WILLIAN CLOWES AYS SOMS, LINITED, $7ANFORD STNERT
AND CHANIEG CROuS,



THE S8ANITATION OF BOMBAY. - bb

I may here mention that it is not an unusual occurrence
for sewage pumping engines to raise 95 per cent. of
the capacity of the pumps. The valves of the pumps
are too slight and flimsy to be effective, as they do not
close sufficiently quickly after the engine has passed the
centres. No doubt the slamming of the pump valves has
led to the introduction of sniffing valves that admit a
large proportion of air into the pump barrels at every
stroke, and the efficiency of the engine is destroyed in
order to procure quietness. k

The deficiency in filling the pumps does not constitute
the whole loss, as the indicator diagrams taken on the
1st of February of the present year show that the friction
is very considerable, and that, consequently, the total
efficiency of the pumping engines did not, on that
date, exceed 38 per cent., or about one-half of what it
ought to be, which means that twice as much cost is

Pump valves.

Suiffing
valves,

Efficieney of
engines and
pumps 36 per
cent.

incurred for coals as ought to be expended in doing the

work. .
Elphinstone FEstate Sewers.—The sewers from the
Elphinstone Estate, at the time of the monsoon, discharge
both sewage and rain water direct into the harbour, as
there is but one system of sewers in this district, common
to both rain and sewage. The outfall sewer into the
harbour is not protected with a tidal flap, so that when
the sewers are put in communication with the harbour in
monsoon periods, the tide just as readily enters all sewers
below high water as the sewage flows out. This liability
to reverse currents in the sewers is very disadvantageous
to them, and this part of the district will require to be
resewered on the separate system.

Mody Bay Reclamation.—From Mody Bay Reclama.-
tion there is in Mandvi Street an outfall sewer which
discharges sewage direct into the harbour, Tn this-dis-
trict the sewers require to be extended, and all the houses

Discharge of
sewage into
harbour.

Beverae
currents in
sEwWers,

Sewage
discharged
into harbonr
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closets, which are simpler and more sanitary than any
form of closet fitted with moving valves or receivers,

Belf-acting Any of the arrangements of native closets shown can
be fitted with a treadle platform so as to make them
self-acting closets.

Open apace at The present arrangement of the houses in Bombay
sido ot house. it open spaces (gullies) at the side is such that with
perfect sanitary works, a very material advantage would
be secured in promoting ventilation about the buildings ;
but owing to the vile purposes to which these gullies are
put, that which would be a great sanitary advantage is
often a great nuisance, and I have not the slightest hesi-
tation in saying is very detrimental to the health of the
inhabitants. The nuisance of these gullies in a country
like England would not be permitted for a single moment,
Proper and should anything like such a state of things occur,
i‘ﬂ%‘“&‘?ﬁ‘:ﬁ the owners of the property would be summoned before a
reqired Justice of the peace and summarily dealt with, and I think
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No. Description of Documenta.
9. Plans of pipe sewcrs (extension of the original scheme to Marine

Lines, Arthur Road, Bellasis Road, and De Lisle
Road).

10. Plan for drainage of the northern part of the Island.

11. Ventilating shafts on ovoid sewers.

12, ” » pipe sewers.

13, Daily diagrams of sewage, from observations at various points.

14. Plans of pipe sewers in Kamatipura.

15. Proposed sewerage of Colaba.

16. ' » Parel.
17. » " Umarkhadi.
18. » ' Mazagon.

19. Design for bell-mouth junctions for the Fort, Kavasji, Patel Tank,
Khetwadi, Grant Road, and Clerk Road scwers.
20. Cross-sections showing the different sizes of the sewers.
21. Details of Carnac Bunder penstocks.
22. Details of connection of the Marine Street and Elphinstone Circle
drain with the Mint Road sewer.

23. " connection of Marine Lines, Sonapore, and Charni Rodd
drains,

24, o conection of manholes on ovoid and pipe sewers.

25. » lampholes on pipe sewers.

26. »  flushing chambers. ;

a7. » »  tank for the head of a house-gully.

28, ' masonry, cast-iron and zinc ventilating-shafts,

29. " » for underground chaumnel ,,

-30. » gully-trap, siphon, and 2}-in, ventilating-pipes.

31, . houge-connections. )

32, » step-arrangemonts for receiving an ordinary sewage, while

excluding a rush of storm-water.
33. Plans of Kamatipura old drainage.
34. Longitudinal sections of 0ld open main drain.
85. Cross sections of old open main drain.

86, Details of connection of the old open main drain with the new main
SOWET,

87 » outlet sluices of rescrvoir at Love Grove.

88. Plan of storm-water reservoir,

89. Cross-sections through reservoir.

40. Plan showing drainage areas of different storm-water drains.

41, Plans and sections of storm-water drain from Haines Road to Warli,



