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APPENDIX. 

BTATBlIBIIT 1IlI0WING TII!I LlIVBLs 01' TIIII TmB 8s observed hourly on the 
8th March, 1890, near the B.B. and O.L Railway Iron' Bridge over 
Bando ... Oreek. 

Reduced Le.elo ofthe 
Roars of Day. Surface of Woter. 

61 A.'" 
7 
8 
9 

10· ". 
11 
12 

1 P.II. 
2 
8 

82'85 
82'74 
82'60 
82'48 
82'33 
82'67 
83'08 
83'50 
83'85 
83'45 

Bemarka.
A 

Observation taken at 61 in morning: 
" »7 " 8 
" " . 9 Tide commeneed at 10 

Observation taken at 11 
12. 

" " 1 P.M. 
Tide commenced to subside at 2 P.II. 
Observations taken at 8 P.II. 

HOllBLY OBSBBVA-T10NS 01' TmB taken on 8th March, 1890, at Wellington 
Pier from 6 UL to 6.10 P.II. 

Houra. 

6 A.II. 
7 
8 
9 

10 
11 
12 

1 P .... 
2 
8 
4 
6 " 
6.10" 

Reduced Level. of 
Surfaoo of Waler. 

75'20 
75'68 
76'62 
78'62 
81'62 
84'12 
85'62 
85'70 
84'12 
81'45 
78'28 
75'86 
74'86 

Remarks. 

G 



82 APPENDIX_ 

SujIIBIIT showing ilie Average Time' the Tides in BombaJ Harbour 
w03 below ilie given Levela in ilie Montha of June, Jn1J, and Aogust 

18i- -
Levels. Average Time. 

88 12-41 
86 12-86 
84 -- H-16 
82 8-26 
80 5-90 
78 3-39 
77 2-29 
76 1-84 
74 0-81 

SUTBIlJUT showing the Time the Tides in BombaJ Harbour were 
below \he given LeveIa in ilie Montha of June, JolJ, and Angust 
1889_ 

LeveLr_ 

Dale. 
r-;-.~ I I IU 82 80 78 77 76 74 

1889_ houn 
• hCJ1llll h01llll bmmo bmmo hotI .. , b""", hotI .. b"",. 

June 1 12-41 12-41 9-60 6-92 4-84 1-35. Nil Nil Nil 

~i 12-41 
12-41 10-98 8-64 6-91 5-10 13-97 2'74-

" " 112041 
12-41 12-41 6-79 4-35 Nil Nil Nil 

4-42 ! 3-19 " f 12-41 
12-41 12-41 8-45 6-57 I-50 

" 
" 31 12-41 12-41 6'95 3-81 i Nil Nil Nil ; 12-41 " Ji 12-41 

12-41 12-41 8'75 6-69 ' 4-27 2-64 
" " 

" 12-41 12-41 7-31 4-121 Nil Nil I 12-41 " " 
~ 12-41 

12-41 12-41 6-92 6-18 2'79 
" " " " , 12-41 12-41 12-41 6-79 Nil Nil 
" " " 

~ 12-41 
12-41 12-41 7-94 4-85 

" " " " " 12-41 12-41 12-41 8-12 4-09 
" " " " 

7{i 1Nl 
12-41 12-41 7-87 4-31 

" " " " " 12-41 12-41 8-39 5-39 12-41 " -- .. 
" 

~i 12-41 
12-41 12-41 8-05 4-45 

" J 
Nil Nil 

" " 12-41 12-41 12-41 8-91 6-31 3-80' 
I I I " " " I i 



APPENDIX. 83 

Levels. .-
D.te. 

88 86 8l 82 80 78 77 76 74 --- ---- --1889. hours hours hOll1'll hoUl'll hoUl'll hours hours hOUlS hours 

9{ 12'41 '12'41 12'4L 7'4<Y 4'32 1'48 1'89 Nil Nil June 
Nil 12'41 12-41 11-20 8-61 6-78 4-97 .. .. 

1O{ 12-41 12-41 9-78 7-22 5-10 2'02 4-01 2-82 .. .. 
12-41 12-41 10-25 8-3il 6-88 Nil Nil .. .. 

11{ 
12-41 12-41 8-80 6-75 5-07 5-40 4-61 8-76 1-21 .. 
12'41 12-41 2-75 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 8-32 6-71 5'08 3-09 1-41 Nil Nil 

18{ 
12-41 12'41 9-51 8-34 7'12 6-04 5-45 4-.72 8-22 

" 12-41 12-41 8'06 7-12 5-15 3-38 2-15 Nil Nil 

14{ 
12-41 .. 9-51 8-21 7-08 6-02 5'47 4'89 3-61 

" 7-21 6-58 5'27 3-61 2'55 Nil Nil .. 
15{ 

12-41 12-41 9-50 8-22 .. 6-03 5'51 4-92 8-58 .. 
12'41 12-41 8-02 6-60 5-23 8-72 2'72 Nil Nil 

16{ 
111-41 12-41 9-50 8'17 7-02 5-93 5-35 4-72 8-25 

" 12-41 12-41 8'SS 6'75 5'21 3-59 2-60 Nil Nil 

17{ 12'41 12'41 9-82 8-22 6'98 5-.69 5'00 4-21 2'45 .. 
12-41 12-41 

} 9-09 

Is{ 12-41 12-41 7-08 5-55 8-89 2-78 Nil Nil .. 
12-41 12-41 10-46 8-50 7'03 5-50 4-69 S'65 

" 
19{ 

12-41 12'41 12-41 7-85 5-92 8-97 2-54 Nil .. 
" 12-41 12-41 12'41 8-62 6-98 4-89 8-72 1-82 .. 

20{ 
1!-41 12-41 12-41 9-06 6-70 4'87 2'72 Nil 

" " 12-41 12-41 12-41 8-78 6'88 8-60 1'21 .. " 
21{ 

12-41 12'41 12'41 9-85 7-29 4'60 2'82 .. .. .. 
12'41 12'41 12-41 8-80 5-65 I-55 Nil .. .. 

22{ 
12'41 12-41 111-41 10-05 7-85 4'51 2'75 .. " .. 
12-41 12-41 12-41 7'82 4-51 Nil Nil .. .. 

28 f INI 12-41 12'(1 10-00 7'25 4'79 8'47 .. .. 
" l 12'41 12'41 12-41 7-65 4-65 Nil Nil .. .. 

G 2 



84 APPENDIX, 

Level., 
Dale, 

88 86 8280 78 77/76 74 
----;---!----II---- ---

1889, bomB hoort hOU18 hou.. ho.... hou.. houn houn h""" 

2~ 12'41 12'41 12'41 '9'60 'Z'09 4'82 8'57 1'62 Nil 
Jone 

12'41 12'41 12'41 7'35 4'28 Nil Nil Nil " 

{ 
12'41 12'41 12'41 9'27 7'08 5'10 4'05 2'58 .. 

.. 25 12'41 12'41 12'41 7'58 4'75 Nil Nil Nil .. 

26{ 12'41 12'41 12'41 8'85 6'93 6'05 4'03,. 2'86 .. 
.. 12'41 12'41 12'41 7'45 4'81 Nil Nil Nil " 

{ 
12'41 12'41 12'41 8'87 7'02 /1'25 4'29 8'32 .. 

" 27 12'41 12'41 111-41 7'32 6'06 0'40 Nil Nil " 

28{ 12'41 12'41 12'41 8'68 7'09 6'45 4'55 3'68 " 
u 12'(1 12'41 12'41 7'15 5'15 1'25 Nil Nil " 

{ 
12'41 12'41 12'41 8'-59 7'02 5'45 4'58 8'63 " 

.. 29 12'41 12'41 12'H 7'11 6'00 2'50 Nil Nil .. 

nf.. .. 12'41 8'61 7'08 6'51 4'60 8'62 .. 
n 3-112'41 12'41 12'41 6'97 6'02 2'41 Nil Nil .. 

{
12'41 12'41 12'41 8'67 6'93 6'30S No lS'29 

Jol 1 i mark Ii " 
1 12'41 12'41 9'35 6·93 6'09 2'40 Nil Nil .. 

2f\ 12,41 12'41 11'20 8'61 6'90 6'07 4'02 2'72 " 
" 12'41 12'41 12'41 7'02 6'00 2'19 Nil Nil " 

{ 
12'(1 12'41 12'41 8-45 6'62 4'62 3-39 1'90 .. 

" 3 12'41 12-41 12-41 7'48 5'38 2'58 Nil Nil .. 

J112'(1 12-41 12'41 8;65 6-54 4-19 2-68 .. " 
" -1 12'41 12-41 12'41 7'52 5-65 2-80 Nil I .. 

• J 12'41 12'(1 12-41 8'77 6-43 3'48 1'111< .. 
" 1 12-41 12'41 12'41 9'05 6'20 3'25 Nil .. " 

~ 12'41 12'41 12'41 8'62 5-72 1'76 " .. H 

" t,12-41 12-41 12-41 9'15 6-M 3'78 1-85 .. .. 

{
I 12'41 12-41 12'41 7-84 4'74 Nil Nil .. .. 

" 7112-41 12-41 12'_4J 9'08 6-84 4-65 3'30 0-90 .. 

.. ..f,12'41 12'41 12'41 7'53 4-71 Nil Nil Nil " 

1112-41 112'41 12-41. 9-12 1.7-22 6'31 4-38 3-27 Nil 



APPENDIX. 85 

Le •• 1& 

Date. ~~ 88 86'M 828078777674 
I- -- I-

188~. b6urB houre hoors hours homs hOUlB boma houra . boma 

JUly 

. .. 

. " 

9{ 12'41 12'41 12'41 
12'41 12'41 12'41 

10{ 12'41 12'41 9:05 
12'41 12'41 " 

lI{ 12'41 12'41 10'11 
111'41 12'41 8'44 

12{ 12'41 12'41 9'58 
12'41 12'41 7'85 

IS{ 12'41 
12'41 9'9l 9'85 

9'19 

14{ 12'41 n'18 9'10 
" 9'74 7'85 

7'01 4'60 Nil Nil Nil Nil 

8'89 7'12 5'611 4'85 8'92 1'49 

6'82 4'70 0'88 Nil Nil Nil 

.. .. .. 4'96 4'25 2,41 
8,48 7'11 5'78 Nil Nil Nil 

6'38 4'62 1'80 5'00 .. .. 

8'08 6'92 5'68 0'97 4'37 2'75 

6'29 4'85 2'97 .. Nil Nil 

8'04 6~84 5'78 5'28 4'51 8'011 

6'86 ·5'08 8'70 2'05 Nil Nil 

7'89 6~82 5'78 5'19 4:68 8'20. 

6'69 5'39 8'89 2'87 0'94 Nil 

{

5,n 

IS{ 
12'41 10'97 9'00 7'80 6'75 5'63 3'12 4'4S 2'80 

4'85 
12'41 12'41 8;25 6'91 5'59 4'02 8'25 1'72 Nil 

{ 
12'41 12'41 12'41 12'41 5'75 4'25 8'25 1'90 .. 

16 12'41 12'41 8'75 7'15 6'80 5'54 4'85f No l 
~markS" 

{ 
12'41 12'41 12'41 7'90 6'60 5'8 4'11 8'10 " 

17 12'41 12'41 9:20 7'50 5'90 4'12 8'02 8'78 .. 

{
12'41 12'41 10'20 7'80 6'00 8'80 2'38 Nil 

18 I 12'41 12'41 12'41 8'20 6'17 8'90 2'25 " 

19{1 12 '41 12'41 12'41 7'73 5'87 1'22 Nil .. 
111'41 12'41 12'41 9'12 7'00 4'30 1'82 .. 

201 12'41 12'41 12'41 8'SO 4~77 Nil Nil .. 

vl 12'41 12'41 12'41 9'93 7'22 4'15 " .. 

21{ 12'41 12'41 12'41 8'OS 8'85 Nil .. .. ' .. 
111'41 12'41 12'41 11'00 7'55 4'47 2'12 .. .. 

22{ 12'41 12'41 12'41 7'45 8'18 Nil Nil .. 
12'41 12'41 12'41 10'85 7'60 4'67 2'82 .. 



86 APPENDIX_ 

STATBIIBNT-:-COIIlinlled_ 

Lov.1& 
Dale, 

88 86 84 82 80 78 77 76 74 
---1---1-- 1---------1---

1889, honn hODn hou.. honn honn houn honn hon.. honn 

8-10 8-40 Nil Nil Nil Nil 
July 2S{ 

12'41 12-41 12'41 

12'41 12'41 12'41 10'65 1'30 4'85 " 

{
12'41 12'41 12'41 8'55 4'00 Nil 3'37 

.. 24 
a'41 12'41 12'41 9'83 1'12 " Nil 

{ 
12'41 12'41 12'41 

.. 25 12'41 12'41 12'41 

" 20J 12'41 12'41 12'41 
1 12'41 12'41 12'41 

27{ 12-41 12-41 12'41 
» 12"ll 12'41 ""41 

28J( 12-41 12-41 9-55 
" 12-41 12-41 __ 

291, 12-41 12-41 10-31 
" 12'« 12'41 9'22 

{
.. .. 10-15 

n SO 12"41 12-41 9'08 

{ 
12-41 1

112
-41 10-25 

" ~ 12-41 12-41 9-~ 
J 12-41 12-41 10-30 

August It 12-41 12-41 9-80 

" 9J 12-41 12'41 1 10-21 
1 1 12-41 12-41 12-41 I 

J 12-41 12-41 12-41 I 
" I 12-41 1 12-41 I 12-41 i 
" J 12'41-1 12-41 112-41 

I 12-41 12-41 1 12-41 

51 12-41 I 12-41 1 12-41 

" l 12·(1 ! 12"41 12"41 

" ,,1 12-41' 12-41 . 12-41 
1 12-41 12-41 12-41 

.. .. 5'00 3'69 2-18 

1-89 5-19 Nil Nil Nil 

9-09 1-15 5-21 4-19 2-89 

1-62 5-15 Nil Nil Nil 
!I-81 1-05 5-21 4-in 8:30 

1-23 5-12 2-02 Nil Nil 
8-61 6-91 5-40 4-55 8-84 0-85 

1-15 5-27 2-90 
8-35 6-91 5-42 
1-10 5-40 3-32 

8-30 6-16 5-22 

1-12 5-52 3-55 

8-32 6 12 /j-19 

1-29 5-10 3-85 

8-35 6-65 4-95 
1-30 5-93 4-23 

~:: ::: t ::: 

8-04 6-06 i 3-34 

8-20 6-40 I 4-42 

1-96 5-28! 0-84 
9-14 1-02 4-82 

8-08 4-68 Nil 

9-84 1-51 5-18 

1-60 3-96 Nil 

10-00 1-58 5-40 
! I 

Nil Nil Nil 
4-63 3-69 0-32 

1-551 Nil Nil 
4-471 3-51 0-19 
2-10 Nil Nil 

4-2213-25 " 
2-10 Nil " 
4-06 2-80 .. 

2-181 0-61 .. 
3-24 I-50 I .. 
3-26 1-48/ " 
1-32 Nil " 
3-15 0-12' .. 

~~ll:~1 : 
3-25 , 1-92, .. 
Nil Nil " 

4-32 ,3-0'2 " 
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Levels. 
Dale. 

_8_8_L~ ~I~ 84 82 77 76 74 

1889. hours hours hours bours hours hours hours hours hours 

August 7{ 
12'41 1241 12'41 7'56 4'21 Nil Nil Nil Nil . 
12,41 12'41 12'41 7'66 7'56 5'80 4:-89 

" " 

8{ 

12'41 12'41 12'41 7'12 4'79 Nil Nil 3'90 " 
" 12'41 12'41 

9{ 
12'41 12'41 12'41 8'80 7'30 5'82 5'05· 4'24 1·78 

" 12'41 12'41 9'04 6"84 5'10 2'87 0'72 :Nil Nil 

1O{ 
12'41 12'41 10'06 8'40 7'06 5'86 5'21 .4'52 2'90 

" 12'41 12'41 8'50 7'00 5'56 8'96 2'94 0'94 Nil 

11{ 

12'41 12'41 9'56 8'10 7'00 5'90 5'29 4'70 3'14 

" 1i1-41 12'41 8'26 6'86 5'65 4'20 3'35 2'18 Nil 

12{ 

12'41 12'41 8'92 7'70 6'67 5'.61 5'10 4'35 8'10 

" .. .. 8'43 7'05 5'90 4'~0 3'81 8'05 Nil 

13{ 

12'41 12'41 9'10 7'90 6'81 5'60 4'97 "41 2'81 .. 12'41 12·41 8'60. 1'30 6'09 4·80 4'07 8'25 Nil 

14{ 

12'41 12'41 7'05 1'60 6'45 5'20 4'52 3'70 1'10 

" 12'41 12'41 8'86 7'50 6'20 4'77 3'78 3'05 Nil 

>oj 
12'41 12'41 9'16 7'60 6'18 4'60 8-60 2·40 

" .. 12'41 12'41 9.'65 7'98 6:60 4'87 8'72 2'55 .. 
12'41 12'41 9'70 1'15 6'18 S'88 2'08 Nil 

" .. 16\ 
12'41 12'41 12'41 .. .. 5'05 3'75 1'80 .. 

.. .. .. 8'72 6'98 .. Nil Nil 
" 

17{ 111-41 12'41 12'41 8'24 5'82 1'98 2'23 
" .. .. 

1241 12'41 12'41 9'75 7'56 5'18 Nil 
" .. 

18{ 
12'41 12'41 12'41 8'25 4'89 Nil .. " " " 12'41 12'41 12'41 10'50 7-65 8'80 .. " " 

19{ 
12'41 12'41 12'41 9'00 Nil Nil 

" " .. .. 
12'41 12'41 12'41 11'91 1'82 3'20 " " .. 

20{ 
12'41 12'41 12'41 .. Nil Nil .. " " " 12'41 12'41 12'41 12'41 1·85 8'85 .. " .. 

21{ 
12'41 12'41 12'41 12'41 S'12 Nil Nil .. " .. 
12'41 12'41 12'41 12'41 1'61 4'40 

" " .. 
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LoY.1a. 
Dote. 

I 88 86 84 82 80 78 77 76 n 

1889. homa bo0J'8 homa homa bOOJ'8 bOOJ'8 boo .. b .... hoDl'l 

Aug. 22{ 
12·41 12'41 12'41 12'41 4'01 Nil Il-lli Nil Nil 
12·41 12'41 12'41 12'41 6-88 4'41 Nil 

2~ 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 1'66 " " 12·41 I!Hl 12'41 7'25 4'98 0'40 Nil Nil " 
25{ 

12'41 12'41 9'75 8'38 6'65 4'87 8'87 2'83 " " 12'41 12'41 7'25 5'80 2'69 Nil Nil .. " 
21 

12'41 12'41 10'85 8·28 6'70 IHO 4'21 3'15 " " 12·41 12'41 9'08 7'10 6'« 8'69 2'46 Nil " 
27{ 

12'41 12:41 9'.98 8'111 6'69 6'22 4'« 8'61 0'83 

" 8'92 7'18 5'70 4'13 8·20 2'04 Nil .. 
2~ 12'41 12'41 9'49 7·85 6'48 6'12 4'38 3'50 1'12 

'! 12'41 12'41 8'75 7'31 6'91 4'49 3'68 2'73 Nil 

29{ 
12·41 12'41 9'32 7'80 6'45 5'05 4'28 8'32 " " 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 5'05 4'31 3'35 " 
{'12'41 12'41 9'60 7'85 6·38 4'69 3'45 2'01 " 

" 31 I 12·41 12'41 10'98 8'36 6'95 5'40 4'60 3'59 " 



A.PPENDIX. 

STA'rBlIBIIT SBOWIBG !rBB V Al\lOUB DnAlBAGB AmlAB OY BOMBAY • 

.Area in I DOlICriptiou of LocalitY. 
Acres. 

~ E';'t side of Malabar Hill, dre.ined into sea. 

294 Weet .. .. .. .. 
337 Weet side of Kha';'boJa Hil1, dre.ined into ..... 

251 West side of W.."li Hill 
2,308 District drained by W.."li Channel. 

525 West portion of Mahim, drained into Mahim B~y. 
1 ;321 District dre.ined by Dhoravi Channel. 

151 North side of Dharavi Road, dre.ined into Mahim River. 
185 District drained by Sion Channel. 

S,029 W.st side of Sewri and Sion Roads, drain.d into s .... 
'668 West sid. of Mazagon Road, dre.in.d into ..... 

200 East sid. of llBZIIgon, .v.nlnaU,. dre.ining towards fiats. 
784 Additionel area, draining into the storm-w .. ter reservoir. 
928 Flats drain.d into op.n main drain channel. 

89 

256 Gowali .. Tank and KhQlllbala Hill, dre.ining towards the open 
main dre.in channeL 

736 District drained by Parel and BeUasis Road drain, and 
finally falling into old insin drain. 

336 Kbetwadi district, finally draining into old main drain 
chann.l. 

108 District dre.in.d by Oharni Road drain. 

60 , Sonapore dre.in. 
52 Marine Lines dre.in. 

163 Esplanade, dre.ining into ..... 
265 Elphinstone Reclamation, dre.ined by O,,;"'ac Bnnder ontfall. 
144 Mody Bay district, dre.ined into s .... 

79 Frere Road, dre.ined by Mandvi' outfall. 

278 Fort district, drain.d by Mint Road ou tM. 
61 Dock and Oustom Honse portion of Fort, drained into sea. 

257 Colab.. (western district), dre.in.d into ..... 
208 eastern 
147 Portion weet of Queen's Road, falling into ..... 

14,231 
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STATBIIBIIT showing Areas of the diJl'erent Districts and tots! Ar08l 
drained by different Ovoid Sowe,.., and the Popn!mtions aorvod by 
them, together with the Size of the Sewers and their Gradients. 

PopuJation DillChargiDg1 

Ovoid Bewar. DU\rIeI. Acree (BO per 
. Cenmaot ToIal. 

1881). per Minute. 

(Jopacity, k:' of ~:r!. ;~. &':01, 
I-------~--·r_---r---'------I R. In. R, In. 

Mint Road to Shek 
Meum Street. 

c..rnac Road. 

Sewer from Frere 
Road to Shek 
Meum Street. 

Shek Memn Street 
to Kavasji Pde1 
Tank. 

Esplanade 

Fort South 

Fert Nerth 

Total •. 

Umarkhari 

Dongri .. 
Esplanade 

Mandvi .. 
~ .. 

Total •• 

Chackla .. 
Market .. 
Dhobi Talco 

214 4,429 

131 3,515 

133 83,828 
1-----

478 

8 4,164 

285 83,290 

201 4,159 

164 42,351 
17 12,349 

675 

19
1 

13,802 

79
1 

43.609 

2320
1
' 9,155 

FBDBllwadi 3,715 

Bhn1eswar 18 9,145 

Girgam •. 12 2,450 

Esplanade 18 373 

I Mint Road Ii 478 41 772 
Sewer •• f I' 

I 

! 
1 

40,772 

! 
, 

: 

I 

Csrnac:&o.d II 675 96 313 
Sewer .. fl--.J~ 

.. Total.. i1 •
342

1 
'1220.334 

KaV"".J1 Pde1.Tank : Kombhar- ~9 14 452 
to K:hetwadi 10th l..-ada.. I' 

Lane. I Khetwadi •• 971 16.796 ; 

, Cenied OYer 116
1 

31,248 I 

707 ,2 6x3 9 

752 2 6x8 9 

I 

I 
796 

I 
2 8x4 0 
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Popula.tion Discharging 
Cap&eity, 

Ovoid Sewer. Dietriel Acres. (as per . Total: 2/Srd. full. SizE! of 
Ceo8U8 of Cube Feet Sewer. 

1881). perMinute . . 

Brought over 116 31,248 
ft. in. ft. in. 

Girgam .. 12 2,450 

&<~-l ShekMemn 
Street to 1,342 220,334 -
KaVBsji 
Patel Tank 

11,470 
---

Total •. 254,032 .1,304 3 4x5 0 

Queen's Road .. Dhobi Taloo 76 80,254 

Fanaswadi 105 19,508 

Market .. 10 5,521 

Girgam .. 100 20,419 

Kbetwadi .• 61 10,062 

Chopati .. 108 10,184 

Walkeshwar 10 210 

Esplanade 137 2,835 
--t---

Total •• 602 99,488 704 2 6x8 9 

Khetwadi 10th Lane Kbetwadi •. 12 2,078 
to Grant Road. 

• .. ··"1 p.telTaok 
to Khet- '1,470254,082 
wadi 10th 
Lane .• 

Queen's Road 602 99,488 
-----

Tolal •• 2,084 355,598 

Kamatipura .. Tardoo .. 18 1,156 

Kamatipura 55 28,718 

Total •• 68 24,869 749 2 6xS 9 
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STAT""""T-con/i" ... d, 

I DiocbArglni 
PopnlalloD 1 0."...111, I 

Acree:. ,..~8IJ perot Total. I 2/3rd. full, Size of 
veDBU8 I Uube Fet4 I Sewer. 

~ ___ I_",_·r_M_iD_U"_·.'i ____ • 

Grant Road ·10 Bhuleab ...... 61 28,961 
R. In. ft, In. 

Clerk Road. 

Kamalipma 

Khelwadi101hLane 
10 Grant Road. 

Ripon Rood .. 

Clerk Rood., 

Clerk Rood 10 
PampiDg-etation. 

Chakla 

Chopali ., 

Milkeswar 

Tardeo ., 

Umarkbari 

MahaLwni 

Bycmlla ., 

Khanbba .... adi 

~tipura 

KbaraTaloo 

15
1

10,896 

~~ ".:: 
97 50,(92 

1528,058 

( 111 
27 20,538 

11 4,742 

41 28,691 

1st Nagpoda 29
1 

9,312 

2ndNagpeda~! 15,922 I 
Total .. 724192,783 

Kamatipma 681 24,869 

Kbelwadi\ I 
lOth Lane • 

-to Grant/ 2 ,084355,598; 

u-l"I_I_1 
Total, '12,8761 513,250

1 
ByenlIa.. 261 I 7·, 186 

Tanradi .. I 318i 9,6M; 

BY~ .. I 1S0
1 

(,91': 
Warli ., I 711 702 : 
RiponRood !~ 7,186: 

Total .. I 829:,' , 22,516' 
I . 

Grant Rood . i 

~ ~~}12'876t73'250 . 

CIeri< Rood . 82~ 22,516 
Total .. 3,705--- 595,766 

'I . 

2,561 ( 8)(7 0 

740 2 6)(3 9 

I 

I 
740 6)(3 9 
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MEMORANDUM BY SURGEON-MAJOR WEIR, MEDICAL 

OFFICER OF HEALTH. 

The nuiSBllce felt during the ~~nsoon from the lIats was more serlona 
than for many years. The nuiSBllce was canaed by" deposit of slndge 
across the reservoir. 

A. Interrnpting the cnrrent of sewsge. 
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 exeep­
tionally small. In the Marine Street sewer there was practically 
none. 

Popularly the nnisanee from the Flats was ascribed to sewer emana­
tions, bnt the nuiSBllce was not dne to the sewers, nor to any nuisanee 
.caused within the sewers. It was dne to the deposit in the reservoir and 
its ell'sots. 

RBPOBT DAun 18TH OOTOBE, 1889. 

"I have the honour to submit the result of observations I made this 
morning. A little after six, one of the sluice gates at Clerk Road was 
opened, and I followed the sewage from the sluice gates to the Vellard, 
Mabalaxmi; the stream of sewage on entering the reservoir set towards the 
Vellard, and was preeeded by a wave or border of charcoal and sewage 
matters some two reet broad, having a wavy outline, "" 

The Nte of motion was, on an average, 45 feet in one minnte and twenty 
_onda as I timed it. I followed the sewage till the ourrent arrived at 
the Vellard. It now extended in an irregular line from the VeUard 
_I, acrosa the reservoir, having the grsalest surface north as follows, 
the apox being towards the YeUard. 

" In about two hours, the surface of the water of the reservoir, as far 
as I ~uld _, was covered with sewage, i. e., in a few words the reservoir 
was more or lesa converted into " sewage pond. The set towards the 
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Vellard uplains the ofl'ensive smell which ,,00 have observed on Khsmbala 
.. HilL With" set towlllds the VelIard, the roads on either aide at the 

Khambala Hill ""' B8 funnefs, and attract the foul VBpo1Il'II toward. the 
hill The Acting Executive Engineer, Mr. Smith, attribute. the set at 
the sewage to the depoeit on the eaot at the reeervoir. The reJDOTal at 
this depoeit hB8 been under "our consideration." 

:&porI dated 6th NOf!embet-, 1889 • 

.. The liquid oewage in the open main drain gave 20 parts per 
million of free ammoniacal producto, and the water from the eouth ..... t 
aide of the reservoir, 14 ; while the water from near the outlet near Love 
Grove ·yielded 17. These bave heen the reo.lte at m" euminotiOll& 
The quality at the water in the open droino on the F1ate varieo ver;v 
much; thoee conpnunicating during the niDI with the open drain or wi th 
the drainage of dwellings are sewage tainted. 

" I ma" ofI'er an opinion on the nuisance from the reoervoir daring 
thie "ear, and the cause at the nuiaance being more oboerved than in the 
laot "ear. In m" opinion the CBuoe iI due to the deposit in the reoervuir. 

"Thedepoait-
.. A.-Ohetructe the circulatioo of the water. 
"B.-Betards the di1rusioo of the sewage. 
.. C.-e.- " eonmd at sewage to the VeIlard. 
"D.-Expoeeo " greater surface of -.go to the ~here. 
" E.-And, therefore, bringa the .. wage the distaoce bet .. """ the 

_ of the ......... oir and Htbalaxmi, 10 much nearer to 

KhamlBla and lIaIahar Hilla. 
"I forward in " boUle of sewage " """'PIe of the odaan which have 

been observed from the directioo at the Flato." • 

It most be recollected that the new eewer s;vBIem iI m..I .. DO other 
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system in the world is tried. There i. discharging daily in fmeal. ID8B8 

some 3400 (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, W80B closed by Government, and because the interests of the 
city have been sacrificed to the interests of the harbour. Both Mr. 
We.lton and I objected strongly to the discharge. of night-soil in ID8B8 

from the Carnac Bunder night-soil depot into the sewers. 
The following is one of my reporte:-
"I believe the discharge of the night-soil brought to the Carnac 

Bunder Night-soil Depot into the new sewer in the Espls.ne.de Cross Road 
within .. limited period of about six hours would be attended with danger. 
I am further doubtful whether any practicable system of lIushing would 
prevent portions of the moBS of night-soil thet 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 through 
the city of an immense current of night-soil is attended undoubtedly with 
danger; IIlthough the danger is less in proportion to the freshness of 
the organic llnid. and particles. The danger is very much greater than 
the danger that would attend the admission of the same quantity in 
divided portion. and at divided points. 

"I do not think the emptying of night-soil into the drains at junction 
of drains and sweepers' gullies is practicable; it would create .. most 
serious nnieanoo, .. nnieanoo that would be protested against. I believe 
it is impracticable." 
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MOOR&1IDUII o. TDPIlllA1'UU o. B.-wAO ••• HAnr Bew ... on 
181 Febl'1W'1. 1890. Taken by Mr, Baldwin Lat.bam. 

Locality, Bemarb T~~I TI_I 
---------------- ,-----------
Tempera&nre in sbade al Pump- l 

ing Blation, Love Grove •• f 
Shred-lifter chamber 

From pumping ... lalion 

In Clerk &ad manhole •• 

69'3 

76'7 

75'7 

75'5 

74'9 
75,2 

74·2 

Norih side of &he Be\la.sia} 71;' 4 
Bridge .'. •. •. 

Air Temperalore .. 74' 6 

In Gilder BIreeI main sewer .. 76'5 

old sewer 73'0 

BaplT &ad main sewer.. 76'3 

old sewer .. 73'7 

FslkJaod &ad 76'2 

101h Khelwadi Laoe.norIhside 76,2 

.. soutJl8ide 76'0 

~Back&ad.. 74'8 

KheIwadi Back:Rood, opposiIe 1. 
&he 9th lane .... .. 51 77'0 

KheIwadi Back Rqood 

Air TElDperaIme 

15th Khehradi Lane 

73'8 

75'7 

73'5 

... , 
7. 80 In .hade. 

7.80 Sewage. 

7.35 

7.50 Manhole No.6. 

8.10 No.2. 

8.15 

8 155; On ovoid sewer,_1 
, i I manhole No.1. 

8.45{ I AIJJt!' depol man-

S.45 In ohaae. 

9.10 

9.10 On old manhole. 

9.20 } i On eIorm wiler 
9.201 manhole. 

9.30 Manhole No.1. 

9.40 In manhole. 

9.45 

:::11 :-.:":' .... 
9 50J Fresh walei' from 

1

9:5011' In~pe. 
I Fresh wiler from 

1
10

•
04 i main pipe. 
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NOTES 18kcn on 3 .. d Febrnary, 1890. (Temperature taken by 
Mr. Baldwin Latbam.) 

Loca'iity. T·~I Time. Remarks. 

97 

At Pumping Station,t 15'1 
Love Grove • • • • S 

A..H. 
1.45 5 Sewage, ebred-lifter 

l chamber. 
Air Temperature. . 69' 4 
Wal!'r for Condensers •• 89' 6 

Water from Condensers 106' 3 

101'2 
109'6 
106'1 

1.45 
1.56 

7.65 

In shade. 
In Cooling tonk. 

5 J n chs.nnel between tank 
l and engine house. 

M.MORAllDUIl 011 STATB 011 SBW1<BS in Bombay, taken under 
. Executive Engineer's inetrn.tions. 

Lcrealion. I I TotM I Depth or Des.th or Deplh of BemarD 
Sewage. llt. Sewage . 

and Sill. 

------------------------
Hornby Road and T ..... Hall 

Sewer, J .... uary 17, 1890. n. in. It. in. It. in. 
Nortb Corner School of Art ., 1 1 0 7i 1 8i 
Manhole •• 1 0 0 9; 1 9; 
Manhole •• 0 0 8 1 8 

North end of Victoria Terminus 0 9; 0 8 1 6; 
North of Novelty Theatre 0 9 0 8; 1 6; 

En.::"..::: p~tfo~, ~~tor.i~} 0 9 0 6 8 

Dome of Victoria Terminus •• o 11; 0 q 1 4 

Opposite Post OJlioe door, but} 
little to east • • • • .. 0 9; 0 7 1 41 

Tanks ror road wataring, Euro-I 
pean General Hospital •• 0 9 0 6 1 8 

Goa Street 0 8 1 11 1 91 
Nortb of oomer Mint Road I 

and Frere Road •• • • • • 0 7 1 01 1 71 

Agiari Street •• o 111 0 101 1 10 

H 
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MBMOBAltDVM OJ' STAT. OJ' SJ:wBR8-eonti"uefl. 

---------Loc--at-w-D------- ~~~g~~ Dc~~or -:~~~~rIRem:~ 
BndlSilt. 

H01'fIby Road, d:c.-ctmlinuea. 

Ballard Road •• 

Mini. north circle manhole •• 

18·in. pipe mnnhole 

Penstock manhole on old drain 

Queen', Road S ....... Janua'1l18. 
1890 . 

. Khetwadi. 10Ih Lane 

lllh Lane 
13th LaDe 

Charni Road, comor 

Khelwadi, main road 

N......w""ji Parakh·. hoose 

Girgam Back Road 

N orlh of Eye Hospital •• 

Girgam Road •• 

North of JDill •• • • • • 

Charni Road and Queen'. Road 

Centre of Bhoras Sanatorium 

Tbakodwar Road •• 

lIahomedan Burial Ground •• 

Cbandanwadi I..1rine • • . . 

Next N. of Harine L. Road •• 

--------- -----
f'l in. It iu. 
o 5 1 4 

o 6 1 3! 
I! I 0 6! 

I 
1-1-9-

1 10 

\I \I 

III 

1 10 

o 7 
1 9 
1 1 

III 

4 

6 

\I 0 

1 III 
1 9 

1· 6! 

n. III. 
1 9 

1 9! 
1 8 

4 5 
4 4 
4 4 
4 5 

4 4! 
4 I! 
4 4! 
4 4 
4 5 

4 4 
4 8 
4 6 

5 5 

5 10 

\I 7 
\I \I 

\I 5 
\I 7 
3 9! 
\I q 
3 3! 
2 5 

3 

210 

\I 8 

3 'S! 
3 8 

4 S! 
3 2 
4 I! 

1 10 5 0 

01ll.44 

~:=~n.~~ 2: ~ IINiL 
Dr. Crimmin·.bnngaIow(CaPL} .. 

Parker) •• •• •• •• 

4 0 

3 0 

\I 4 

1 1 Bide road (southermnoBi) •••• I 1 
W. P. lIelYin • • • • • • o 4 
Church Gate Btreet (195 feet) o 11 
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MB!lORA1lDUH OB STAT. 011 SBWB8S-COfItinued. 

Tolal 
Location. Depth of De&?: of Deplhof Remarks. Sewage. ill. Sewage 

...dSUt. 
---- ---

Okr1r. Road SetDe1', January 20, 
1890. ft. in. ft. In. ft. In. 

Head manhole .. .. .. 1 1 0 9 1.10 
2nd from manhole west .. 0 B! 1 Ii 1 5 
De Lisle Road .. .. 1 2 0 5 1 7 
Centre of Hay Stack's Ground 0 4- 1 2 1 6 
New Colvert .. .. .. .. 0 7 1 1 1 8 
Arthor Road, 9-inch pipe .. 0 4- 1 10 2 2 
Level .r?Bsings B. B. & C. I. Ry. 1 1 1 8 2 9 
Opposite Grand Stand .. .. 1 10 1 9 S 7 
Last on Clerk Rosd sewer .. S 0 1 10 4- 10 

Mai" SetDe1', January 20, 1890. 

Clerk Road Bridge •• .. .. a a s s 6 6 

Is~:rth. ~f ~-~~o~ .j~~} 8 0 4- S 7 S 

South bund runniug _t .. 3 a 4- 1 7 4-
ard manhole north of ditto .. S 6 a 6 7 0 
6th .. .. .. .3 6 811 7 5 
Ned manhole south of middle} 

bond runniug east . • • • 4. 2 3 S 7 5 

Next manhole north 
o!. pr.ej 7 9 ·0 9 8 6 ceding .• .. . . 

.. .. .. 6 II 1 8 8 4-
Intermediste .. .. .. .. 7 0 1 6 8 6 
lst manhole sooth of north} 

bond running east • • • • 7 4. 0 9 8 1 

3r:o:nh~~e ~m .~~:lif~~} 5 2 211 8 1 

2nd 
" .. .. 5 0 8 1 8 1 

lot .. .. .. 7 4- 0 8 8 0 
Shred-lifter snmp, sunk 12 in. 8 8 Nil. 8 8 

H 2 
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MmOBAND1llI or STATB or SBwons-continued. 

Total 
Location. Depth or D.SAt or Depth of Bemarb. 

Sewage. 8ewaj(8 
Bnd Sill 

------- ---
Bipon Boad SetDef', January 20, 

1890. fl In. fl In. tI. In. 
Head manhole •• .. .. .. 0 8 0 7 1 8 

2nd 
" .. .. .. .. 0 91 0 Bi 1 6 

4th 
" .. .. .. .. 1 8 0 4 1 7 

6th 
" 

.. .. .. .. 1 7 0 5· 2 0 

8th 
" 

.. .. .. .. 1 4 1 0 2 4 

10th 
" 

.. .. .. .. 1 6 1 0 2 6 

8enkli Street •• .. .. .. 1 1 1 4 2 5 
2nd manhole north •• .. .. 1 81 0 91 2 1 

4th 
" " .. .. 1 61 0 71 2 2 

Agripada open drain .. .. 1 0 0 9 1 9 

" connection manhole 1 4 0 8 2 0 

Indian ManuCacmring Com-l 
panis Mill .... ..: 0 4 1 8 1 7 

Ripon Mill (centre) .. .. 0 31 1 41 1 8 

South peri of Hindustan Mill 0 51 1 41 110 

2nd manhole from ~~~'~} 0 6 1 5 111 Circle •• .. .. . 
Clerk Road sewer (west aisle} 1 

. 
81 0 71 2 4 of fo1llll&in) .. .. .. • • 
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MBHOBAlIDllll OIl DlIPTHS OIl SlIWAGlI taken on the Morning of the 
24th January, 1890, under Execnnve Engineer's instructions. 

Dihof Depth of Total 
Depth of Looa1ily. ill. Sewage Silt and Remarks. 

above Silt. Sewage. 

Kamatipura Centre street} Not taken ft. in. 
(old brick sewer), oppo- sepa- l Very } I' 6 aite 12th Kamatipura . little. 
Street.. .. .. .. lately. 

Kamatipura Oentre Street f 
(old brick sewer), oppo- .. 1 6 aite 10th Kamatipura " Street ........ ft. iD. a iD. 

Knrsetji Snk:blaji Street, at} 0 4! 0 7 o 11! 7th Kamatipnra Street 
Baply Road (next manhOle} 
. west of Knreetji Street) 0 Ii 0 8 1 1 

(storm-water drain) •• 
Baply Road (ovoid lOwer),} 

at Kamatipura Centre 2 0 0 Ii 2 Ii 
Road ........ 

Bapty Road (ovoid sewer),} 
at Trimback Parashram 2 7 0 8 210 
Street.. .. .. .. 

Baply Road (ovoid sewer),} 
at K8DI&tipura Bazaar 2 2 0 9 211 
Street.. .. .. .. 

Baply Road (storm-water} 
drain), at Kamatipura 1 8 1 4, ·3 0 
Bazaar Road • • • . 

Baply Road (old main} 011 0 7 1 6 drain), at Steble Street 
Knreetj. Suklaji Street} 010 1 2 2 '0 (sonth end,nearlatrines) 
Grant Road (manhole be-} 

tween Snklaji Street and 1 9 .1 7 3 4, 
Falkland Road) •• • . 

New main ovoid sewer att 
junction of Falkland 2 1 4, 1 6 2 

r~' 
Road and. 10 Khetwadi 
Road ........ men were re-

Next manhole on Falkland} 8 Ii 210 6 8 
moving ail 

Road ........ at the . 
Manhole on Falkland} 3 8 S 1 6 4, 

of these 0 

Road, near Bapty Milla servations a 
Falkland Road, at junction} 0 1 6 1 6 2 

these place. 
of Baply Road • • • • 

, PBSH1JTAlI H. DUSTOOB. 
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MBIIOIlAHDUJI O~ DIIPT1IB or SBWAO., taken on the morning of the 

27th Janu...,., 1890, uuder Executi.e Engineer'. instrnclions. 

LooaIily. Depth or I Depth or I D;~bl or I 
SilL 8ewag~ Silt BDd I Bemar"" 

above .11'1 Sewage. 
----_._---,-------

fl. in. It. in. n. In. 
Manhole on Frere Road al the 1 

north gate of Prince's Dock_I 140418 

Manhole on main sewer at the} 0 7 
.... 1 foot of Carnac Bridge •• 1 0 7 

PURUTA" H. DUBTOOB. 

OBBllllVA'l'IO" III SawBB between Clerk Road and Lo1'e GraY", 
February 18, 1890, 4 P.II. 

ILID. 
Between Clerk Road and LoYell \I a 
~e ••• ~ ...... "SI 0 11 

IL iD. 

a 8 

II a 

ILID.I 

II 11 I' 
6 \I 
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SBWAGB PUUPING ENGINES AT LoVE GOOVB.-COUNTBB RBADINGs. 

Engine No.1. Engine No.2. EDgin. No_B. Engine No.4. 
Total Date. 

Counters.1 Strokes. 
Stroke •• Counters. Strokes. COUDt .... Strokes. Counters. Strok ••. 

188;.- 1-- r----. 
May 18 651952 .. 637838 .. .. . . 674126 

" 19 681321 29369 684533 46695 .. .. 685445 11319 87383 

" 20 694180 12859 706352 21819 .. .. 712095 26650 61328 

" 21 725968 31788 730000 23646 .. " 726652 14557 69993 

" 22 7538311 27864 760012 20012 .. .. 740821 14169 62045 

" 23 768336 14504 772105 22093 .. .. 761968 21147 67744 

" 24 790703 22367 790008 17903 .. .. 784186 22218 62488 

" 25 790704 000001 820067 30049 .. .. 748416 

" 26 816845 26141 850000 29943 . .. .. 807218 58802 114886 

" 27 843936 27091 871390 21390 .. .. 827529 20311 68792 

" 28 853863 9927 907Q63 35673 .. .. 845668 18139 63739 

" 29 876498 22635 918978 11915 .. .. 88175l 36083 70633 

" 30 902763 26265 947867 28889 .. .. ~93240 11489 66643 

" 31 910665 7902 970909 23042 .. .. 915368 22128 53072 

June 1 934182 23517 436 29527 .. .. 918345 2977 56021 

" 
2 953397 19215 26356 24920 .. .. 941246 22901 67136 

" 8 975198 21801 86958 11602 .. .. 968719 27473 60876 

" 
4 000248 25050 69855 32897 .. .. 968720 1 57948 

" 
5 006478 5170 100050 30195 .. .. 969723 1003 86368 

" 
6 070020 64642 125958 25908 .. .. 996515 26792 117242 

" 
7 100120 30100 141010 l6052 .. .. 22352 25837 70989 

" 
8 116515 16395 172092 31082 .. .. 56567 84215 81692 

" 
9 146168 29653 198370 21278 .. .. 81025 24468 76389 

" 10 161911 15743 225522 32162 .. .. 106586 25561 78456 

" 
11 199021 87110 243492 17970 .. .. 138445 31869 86939 

" 12 223586 24565 274089 30647 .. .. 139498 1048 56160 

" 18 238781 15196 802422 28388 .. .. 164782 26289 68867 

" 14 272424 83648 821926 19504 .. .. 192960 28178 81825 

" 15 801805 28881 855740 33814 .. .. 1214606 21646 M841 

" 16 888350 87045 889286 38466 .. .. ,215140 0534 71045 

" 171366656 27706 418606 29320 .. .. 1232879 17789 74765 
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COOIITIOB RBADlllos-conlinued. 

Engine No. I. Engine No. 2'1 Engine No.8. 1 Engine ~~ I Tolal 
Date. 1 . I SIrek ... 

J~~8i8 :~~'I' ::::. :::::: :~::~. CQunten. 8lrok~ ::::-:::::'1 82469 

.. 19 20880 39035 448031 17414 302420 82278 88121 

.. 20 50840 1 29960 476239 28206 . . 801569 5149 63315 

.. 21 50841 i 00001 501968 25129 844983 ,87364 63094 

.. 22 75960' 25119 515808 13840 374940 .30001 68966 

.. 23 508469 ~ 32509 ,549115 33301 8749821 

241544958 I 36489 1563298 14183 898042 123110 1 78182 
25 564526 , 19568 1573700 10402 423390 125848 . 55318 

.. 261574642: 10116 1583700 10000 454838181448 51564 
27 593675 19033

1

585764 2064 8742 3904 25001 

28621230 27555 586290 526 60588 1846 29921 

.. 29 656884 35654 1615788 29498 470590 10002 76154 

.. 30 658133 01249 634220 18432 76580 14990 124671 

J 01,. 1 668350 84130 511820 135740 169810 
2 685064 16714 828230 •• 542152 30832 

3 1681670 23531 • . • • 852520 24290 155162719415 51302 

4 ~i714680 33010 10023 24959 63713 1 9193 1553164 1537 61999 
6 33547 18867 38488 28465 • • • . 1670124 16960 64292 
6 36802 3255 •• 1li89963 '19839 45229 

7 65l1l5

1

28413 • • • • / • • 45491 
8 ,91121 26506 •• •• •• 56159 

9 ,805121 18400 • • • • 1 • • 620442 30479 i 43819 

.. 10 ~12024 6903 •• 690 121977 16216821' 1240 130120 
11 j13104 lOBO - 24554 900456 14166 622404 722 41122 
12 • • 1828 9320 925110 ~54 !660038 37684

1

71608 

13 I • • 15212 F 50568 ,25458 :610704 :10666 59508 

.. 14 826496 1339'1 •• L.:":ft 982415 31847 "2211 I 

.. 15 f1626 5130 1491 E279 1379 '18964 (0'2316 40095 ; 90468 

.. 16 ,885946 54320 22701 E1210 •• /' •• 18491 161751' 91705 
11 ,885846 51457 ~56 •• •• .• 1 

.. 18 909940 24594 58165 6708 •• I.. 46232 27141 ' 59043 
I I ,., 
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COUNTSS RBADDlGB-cotilinued. 

Date.. Engine No.1. Engine No.2. EDgin. NOrS. Engine No. 4. Total 

Coanlem. Stroke&. Connlers. Strokes. Connie ... Strokes. Connlem. Strokes. Strokes. 
- ----1-----

1889. 
J DIy 19 925762 15822 967698 9533 .. · . 769544 23312 48667 

.. 20 947872 22110 998843 31145 •.. 53255 

.. 21 969845 21973 031468 32625 

.. 22 992909 23064 059248 27780 

.. r23 18604 25695 61174 1926 

.. 24 43013 24409 88715 7541 

.. 25 68007 24994 122015 33300 

.. 26 . • • • 157807 35792 

.. 27 75577 7570 194045 36238 

" 28 111572 35995 202572 8527 
.. .29 150025 38453 210923 8351 
.. 80 185085 35060 242650 31727 

.. 81 221068 35983 275022 32372 
Aug. 1 231308 10240 306615 315j}3 

2 

b 
4 

833182 26567 

358700 20518 
369704 16004 

54598 

.. 774046 4502 55346 

" 806365 32319 59940 
.• 830784 24369 56319 

• . 851496 20762 79056 
· • 880785 29289 65081 

· . 909280 28495 72303 

• . 937710 28430 72952 
· . 966026 28316 75120 
.. .. .. 66787 

68355 

. . . • 993705 27679 69512 

5 248363 17055 

10210 8831 28230 28525 63923 

40740 130530 52622 24392 75440 
69978 129238 87178 34556 79798 

• . 9798123006 122267 35089 80150 

124855 i26871 141544 19277 74832 
150440 25585 . . . . 88425 

6 258846 10483 887905 18201 
7 293515 84669 416103 28198 

8 327890 34375' 450415 34312 
9 355730 27840 472906 22491 

" 10 890680 84950 
.. 11 424480 83800 501030 28124 

" 12 454081 29601 530935 29905 
" 18 477031 23050 564002 33067 
" 14 500071 28040 599432 35430 
" 15 503327 8256 635155 35728 
.. 16 5312~8 27896 671860 36205 
" 17 566630 35407 686157 14797 
.. 18 602374 85744 721179 85022 

•. 161382 19838 88525 

• . 182254 120872 71203 
· . 1212830 80576 65526 
• • i218055 5225 67149 
• . 1224118 6063 65569 
• . 229430 5312 61429 

I 58470 

: : 125~~~8 124~~3 ::~~~ 
• . 1276880 128167 50204 
· . 1286950 10070 80886 
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ComrrllB n.ADIIIO.-oonti .. ..d. 

_ .. ~'" ~ .. ·'··I··."'~·I_· ... ,···I Th"' 
Oounters. Slrok... Oounlen. Slrok ... Oount~ Slrok"' l Oounten.

1
: ~~8tro~~ 

1889. I 
Aug. 19 636038 25664 738138 16959 .. .. 1309032 122122 64745 

" 20 665168 29130 768208 30070 1166122 111682 321658 '12621 87503 

" 21 701485 36317 802961 34753 1183254 171321 •. I .. 88202 

" 22 729955 28470 803550 0589 204855 21601 330368 8715 69375 

" 23 749708 19753 1858848 55298 :221554 16699 :355362 24994 116744 

" .24 778283 28575 886142 27294 '231050 9496 365176 9814 76179 
1 II! " 25 795314 17031 1892638 6496 ,262658 31608 1882711 17585 72670 

" 26 814820 19506 1917741 125103 ,277982 15324 1393428 10717 70650 

" 27 836188 21368 1952365 134624 I • • • • j415878122450 78H2 

" 28 864620 28432984077 '31712 .. .. 147070 31192 91386 

" 29 878750 14130 11015573 131496 . . . • :479898 F2828 78449 

" 30 905450 26700 50818 1~5245 • • . . 1505920 126027 87972 

" 81 933085 27635 87038 136220 • . . . r26610 120690 84545 

NO'l"II.-A glance at lhe total Domber of strokes made daily byalllhe 
engines,or by each indiridual engine,aho ... oome remarkabledi~ 
which, if correct, poinl to enormoua YanaliOlUl in lhe yolume of .... "ge. 
On oome days, ae for insbmce, on the 30lh Jone, lhe "enge Domber of 
enokes per minale made by .Ulhe engines W&8 17'13, .. hile on lhe 
6th of lhe same month lhe ... ""'Se Dumber of atrokes per minale W&8 

81'42, or lhe YOlume of.....ge pumped in one dayeseeeded the olher 
by 4f ames ilB volume. 

The rehIm also ahowo lha& ........woallyone engine raioM an im­
probable q1l&Duly: for eumpIe, on lhe 61h Jane, 1!1lS9, No.1 engine. 
BUpposed to hue made an "yerage number of atrokeo throughoul lhe 
_hole day althe .. 1B of 44'82 per minule. Now, ael wu informed, if 
lheoe pumping enginea ran at" greater opeed than 16 or 17 atrokes per 
minGle lhey 'olip ....age to an enormons _; u U, lhercfore, erident 
lha& there is oomelhing oerioaal,. wrong in lhe engines, or lhe coantors 
.... DOl to be relied upon. 

In the one Inmd.ed days included in lhe faregoing Mble,lhe "Y""'Se 
Dumber of IISrokes per minule .... 47 '275, ODd lhe volume of oe.age 
n.iaed, when ealcala&ed on lhe reduced eapacily of lhe pampo, eseeeded 
12 million gall.- per day. H lbe volume of II>W&g8 .... ealcala&ed OIl 

the actual eapKily of &; pumpa, lhe volume mioed would hue beeu 
&hom 24 mi11ion ga1lOIUI per day. 

13, VteroaU 8ftEET. Wl!ln1lDlolnll, 
'nUt M'7.,. ItfN. 

B.L. 
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STATBlIE1IT InIBNISHBD ,"0 MR. LATKAM ..,R INSBRTlOI! III RBPoR"I'. 

Pumping capacity per di~m of each of the engines at the 
Love Grove pnmping-station .. 

Gallona. 

7,244,000· 

Combined pumping eapo.c;ty per diem of the fonr engines 28,976,000 

Estimated quantity of the sullage water carried by the 
new ovoid sewer on the fiats, taking the present popula-
tion at 927,740 and the sullage water at 10 gallons per 
head, one-third (!) of the wnter supply per head being 
lost by abeorption, ·evaporation, &c. 9,277, 400t 

Water need for fiushing the ovoid sewersat Carno.c Bunder 
and Queen's Road. This is oomputed on the basis that 
the ses-water rnns into the new ovoid sewer through 
Carno.c 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 root 
above Town Iia.u datum. . 230,781 

Tolal 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. Description of Documents. 

1. General pIau showing the sewerage acheme of Bombay. 
I!. Plane of outfall sewer. 
8. main sewer, Kamatipura ovoid sewer, Queen's Road sewer, 

Clerk Road sewer, Ripon Road sewer, and Mint Road 
sewer. 

4. pipe sewers in the first portion of the drainage scheme. 
5. Fort pipe sewers. 
6. Mody Bay sewers. 
7. Queen's Road and Girgam pipe sewers. 
8. Agripada pipe sewers • 

• AsoumiDg that the engi.ea lifI the r.1I oapocityof Ihe pompe, whioh at p .... nt 
ia not the cue, for reGIOns given in Report, p. 55. 

t ViM figures in Report, pp. 68 a.d 106. 
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No. Description of Documents. 

(2. Plans and sectioBll of storm-water clrain from the open main clrain 
at the Clerk Road to tbe 
new propoaecl ontfall at 
Warli • 

43. 

.. -

.. ' from Paiaboni to Bellasis 
Bri<lge. 

from Gowalia tank to ola 
main drain. 

from 12tb Kbetwacli Lane to 
15th Kbetwacli Lane. 

46. " in Ripon Road. 

41. .. " " in Kamatip1llll. 
48. Details of masomy, gullies, or water-entranees. 
49. Love Grove pumping etation, showing arrangements of 

engines, pumps, &0. 
50. Details of engine house at Love Grove. 
51. General plans of arrangements at Love Grove pumping-iltation. 
52. Details of shred lifter 
53. hoiler house .. 
M. " cooling-tank 
55. Designs for latrines (pail, basket, and water systems). 
56. .. nrinala. 
51. Camao Bnnder night-soil depots. 
58. Plans of the hons .... ullage water eonnectioBll in' first portion of the 

59. 
60. 
61. 

611. 
" 63. General plans for nigbt-aoil depots. 

64. Details of Clerk Road oulvert. 
65. Plans of Port Trust drsins. 

drsinage scheme. 
in Kamatip1llll. 
in Kbetwadi. 
in Queen's Road and 

Girgam district. 
in Agripada district. 

66. Plan sbowing the levela of the bottom of the channel in front of 
Love Grove slnioes. 

61; Plan and sections showing to the Dheravi existing and proposed 
water-courses. 

68. Plans of ontfalla of existing sewers. 
69. Btorm-water channel near Love Grove sluices. 
'10. Section of existing drain and proposed ovoid· sewer in Fre .. 

Road. 
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No. Deecription or Dooumenta. 

7L Map of Bombay, showing Mr. Aitken's scheme of droinage. 

72." ., "contour of maio drain, &C. 
73. Plan showing sites propoeed for ontfall at Colaba. by Mr. Aitken. 
74. existing drain to the native town. 
75. .. and propoeed eewe ... 
76. Section from Nnll Bazaar to Colaba ... ervoir. . 
77. Plan and section of low level eewe. on 4ats. 
78. Plan of site of Warli sloieee. 
79. Plan of the Mahalaxmi storm-water .eeervoir and snrrounding •• 
80. Plan showing existing eewers in Fort. 
81. Plan of the native town, showing the 8l:isting eovered draine. 
82. Map showing clliferent sew .... 

83..." storm-water arrangements. 
84. Detaila of Wa.li sluices. 
85 Map showing snriaee levels of the island of Bombay. 
86. .. sub-soil water .. .. 
87. Section of p.opoeed outfall sewer from Parel Tank to Colaba, by 

Mr. Baldwin Latham. 
88. Indieator disgrsma from the Love Grove pumping .... talion engin ... • 
89. Copy of Ibe Plan showing the Island of Bombay arullhe portion of 

land np to Eorls; scale, 20 eablee to an inch. 
90. Sections of ovoid eewers, showing the observations taken on 27th 

January, 1890. 
91. Section of lIi-inch pipe eewer, in Marine Lin .. , .howing the obser­

vations on 20th February, 1890. 

92. Report on Ihe Droinsge of Bombay, by Mr. Berkley. 
93. Mr. Tracey. 
94. Mr. Aitkin .. 
95. Major Tulloch. 
96. M •. Sowerby. 
97. Mr. Braham. 
98. Dr. Blaney. 
99. Dr. He .. leIt. 

100. Mr. Walton. 
101. Army Sanitary Commissioner'. Report, with Mr. lla"lineon'. 

endoraemenl. 
102. Dminsge Commission Report (1879). 
103. Surface Drainage Report, by the Commissioner. 
104. Report on the C&mac B .... dcr nighkoil depot, by the Com­

missioner, (1884). 
• Vile Plate .. 
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,No. Deacription of Documenili. 
105. Statement of Extraordinary Expenditure, by the Commissioner 

(1883-84). 
106. Report of the Bombay Extension Committee. 
107. Mr. White's Report on the removal of kachra to Kurle.. 
108. Report on the Drainage of ~e Line~ by a Committee appointed 

by Government, with Dr. MoRury's letters. 
109. Bombay Meteorological Reports, from 18{6 to 1862, and 1864 to 

1888-89. 
110. Tide Tables for the Port of BOllibay, 1890. 
111. Ch&rt of the West COBBt of tbe Bombay Presidency. 
112. Twenty-four Diagrams, Nos. 268 to 291, of the Tidal Registrations 

at the Apollo Bundar daring 1889. 
113. Administration Reports of the Bombay Municipality, from 1878 to 

1888-89. 
114. Executive Engineer'S neport (with plans and estimates) on the 

sewemge of Colaba. 
115. Execntive Engineer's Report (with plans and estimates) on the 

sewerage of Parel, Umarkhadi, ancl Mazagon -district. 
116. File of Acting Army Sanitary Commisoioner'. Reports. 
117. Dminsge Commis.ion Report, and Mr. Rawlinson'. Report on tbe 

Drainage of Boml,ay, .ent by Mr. Hughes, Secretary to Govern­
ment, P.W.D. 

118. List of Counter Readings taken of. tbe Engines at the Love Grove 
pumping-station, from lII.ay to Augnst, 1889. 

119. Retnrn of Births and Deaths from the Health Officer. 
120. Samples of Koch.. " 
121. Float experiments by MI'. Raghunath Putlaji, Bead Surveyor 

Bombay Port Trust Engineer'. Office. 
122. CeosD. Rep~rt, 1881. 

STATEMENTS SUBlII.ITTED TO MR. LATHAM. 

1. Details of ovoid sewer from Carnoc Bnnder Road to Love Grove 
pumping-station. 

Branch sewers :-
(1) From Town Hall to the junction of Shek lII.emn Street. 
(2) From Queen's Road to the junction of Khetwadi Tenth Lane. 

2. Details of pipe sewers, first portion of drainage scheme. 
S. Details of pipe sewe.., Qneen'. Road and Girgam drainage scheme. 
4. Details of pipe sewers, Parel, Mazagon. and Umarkhadi wstriet •• 
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No. D ... ription of Document& 

6. Totallengthl of ovoid and outfall sewera. 

6. Slatement showing the aize, lengtha of diJrerent aizea, gradients, 
diaeharging capacities, veloeiliea, and populationa served br the 
different portions of the main sewers (ovoid). 

7. Ditto, ditto, h7 the Hombr Road end Mint Road ovoid lewer, the 
Queen'a Road ovoid lewer, the Kamatipura ovoid sewer, Ibe 
Clerk'a Road ovoid sewer, the Ripon Road ovoid sewer, 

8. SumllllU"1 of the lengtha of the pipe sewers of different diameters. 
9. Lengths of the pipe sewers of the different di.tricta. 

10. Size,- lenglh .. gradients, and veloeitiea of the pipe sewers in the 
""riODS atreete, included in tbe first portion of the drainage aeheme. 

11. Ditto, ditto, included in the Fort pipe-sewer aeherne. 
12. Ditto, ditto, inclnded in the Modr Bar pipwewers aebeme. 
13. Ditto, ditto, inclnded in the Queen'a Road and Girgam drainage 

dietricta.; 
14. Ditto, ditto, included in the Agripada dietricte. 
15. Ditto, ditto, included in the pipe-sewers exteneion of the original 

aeheme. 
16. Scheme for drainage of the northem parta of the ioland of Bomber, 

if made to fall to present pumping_lion at Love Grove. 
17. Ventilating.hafII on ovoid leWera. 
18. _ pipe eewera. 

19. Manhole and eewer inapection eaIIbIiahment. 
20. Slatement ahowing the eaIIbIiahment reqnired for cleaning the 

pipe sewers end ovoid sewere. 
21. Engines at Love Grove pnmping-etetion. 
22. Total dai1r dieeharge of eewage, calenlated from obeervationa in 

ontfallilewer, taken dai1r from 6 Lm. to 6 p.m. 
23. Letter to the Municipal Commissioner regarding the capaeit,' of the 

ovoid eewers on flata near Love Grove pumping_lion. 
24. Statement ehowing the acreage end popnlationa aerved h7 ovoid 

sewera of different size&. 
25. Statement of oheervatioDs taken in ovoid sewera 27th J ..... 1890. 
26. Statement of obeervationa taken in 15-inch pipe sewer in Karine 

Linea on 20th Febrnar7, 1890. 
27. Statementahowingthetimethe tides in Bomba, Harbour were below 

varions levels, in the montha of June, luI" end Angnst, 1889. 
28. Statement ahowing variona amf'ace water drainage _ of Bomba,. 

~: ~ ... WJU.U. C!IlDW'a.aD --. .... ~ • .,. .. IfftliaI'.,... 
.&D~CW" 
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I may here mention that it is not an unusual occurrence 
fur sewage pumping engines to raise 95 per cent. of 
the capacity of the pumps. The valves of the pumps Pump valves. 

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 Sniffing 

valves. 
large proportion of air into the pump barrels at every 
stroke, and the efficiency of the engine is destroyed in 
order to procure quietness. 

The deficiency in filling the p~mps does not constitute 
the whole loss, as the indicator diagrams takon 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 Effi~ienQy of 

date, exceed 36 per cent., or about one-half of what it ;~'!"3"t:er 
ought' to be, which means that twice as much cost is cent .. 

incurred for coals as ought to be expended in doing the 
work. 

Elphinstone Estate Sewers.-The sewers from the Discharge of 

EI h· E h· f h d· h .ewageinto p lDstone state, at t e time 0 t e monsoon, ISO arge harbour. 

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 sewa.ge. The outfall sewer into the 
harbour is not protect.ed with a tida.l 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 Reverse. 

. h . d· d currents ill to reverse currents III t e sewers IS very lsa vantageous sewers. 

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 Sewage 

d· h d·· h h b 1 h· d· discha.rged 180arges sewage trect mto tear our. n t 1S 18- into harbour. 

trict the sewers require to be extended, and all the houses 



Self-acting 
closet •. 

Open space at 
side of house. 

Proper 
administra­
tion oflaw 
required. 

60 'raE SANITATION OF BOMBAY. 

closets, which are simpler and more sanitary than any 
form of closet fitted with moving valves or receivers. 

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

The present arrangement of the houses in Bombay 
with 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, 
and should anything like such a state of things occur, 
the owners of the property would be summoned before a 
justice of the peace and summarily dealt with, and I think 
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No. Description of Document •. 

9. Plans of pipe sewers (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. 
i8." "Mazagon. 
19. Design for bell-mouth junctions for the Fort, Kavnsji, Patel Tank, 

Khetwadi, Grant Road, and Clerk Road sewers. 
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 Dircle 

drain with the Mint Road sewer. 
23. 

24. 
25. 
26. 
27. 
28. 
29. 

·30. 
31. 
32. 

" 
" 

" 

connection of Marine Lines, Sonapore, and Charni ROIid 
drains. 

conection of manholes on ovoid and pipe sewers. 
lampholes on pipe sewers. 
flushing chambers. 

tank for the head of a house-gully. 
masonry, cast-iron and zinc ventilating-shafts. 

for underground channel " 
gully-trap, siphon, and 2k-in. ventqating-pipes. 
house-connections. 
step-arrangements for receiving an ordinary sewage, while 

exelnding a rush of storm-wate.!'. 
33. Plans of Kamatipnra old drainage. 
34. Longitudinal sections of old open main drain. 
35. Cross sections of old open main drain. 
36. Details of connection of the old open main drain with the new main 

sewer. 
37 outlet sluices of reservoir at Love Grove. 
38. Plan of storm-water reservoir. 
39. Cross-sections tluough reservoir. 
40. Plan showing drainage areas of different storm-water drains. 
41. Plans and sections of storm-water drain from Haines Road to Warli. 


