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Exgineeu’s Oefu'e,

MEi.i'.oruNE, Mt/rr/i I.sf, ISS7.
To THE Chaiuman, AVouks Committee,

Tramways 'riU’ST.

Sir,—In pursuance of instructions, I have the honor to snhnhtthe followino- report on tlic systems
of drainage M-hich have been carried out by the Trannvays Trust in conjunction \vith tl>e -work of Tramwa\-
construction;—

1. The *accoinpanying plans and tabular statements give the position, capacity, draimige, area and
cost, together -with full particulars of each drain constructed or pro]iosed to he con'stnicted up to ilate.

2. In dealing -with drainage questions generally, as applied to the construction and working of ('able
Ti'ain\yays, it may at the outset be stated that  a Cable Ti'amway must have thorough drainage ; without it,
cables and running gear are nmdered unworkable, and the best constructed Tramways are useless.

3. This principle established it is evident that the Tramways now running, as well as those con.structed
by the Trust, are kept clear of Avater for a depth of three feet three inches (3ft. 3in.) below tlu' street level.

_ 4. All municipal drainage intercepted has been carried heiow the level of the bottom of the Tramway,
and in flat localities the substituted works have had to extend in some instances over one (I) mili; from tin’
point of interception before an outfall could be secured.

●). The drainage of the Municipalities through which the Tramwa}'s are laid dowigar
drainage systems excepting where a few isolated .sewers have been constructed,

fi . The surface drains are open pitched channels constructed alongside and running pai'allel with the
kei-b, and the water is conveyed across the intersecting streets in culverts, pipes, or by the continuation of
the open channel. The capacity of the drains may have been sutHcient to carry oti' the rainfall of their
re.spective drainage areas at the time they \vere constructed, but the subsequent "rajiid development of the.
City and Suburbs, and the improvements etfected to the streets have evidently caused a largeh' increaseil
proportion of the rainfall to How into the channels, and tlic result has been tliat many of the drains i
subject to periodical overHowing and the streets are Hooded.

7. In con.strncting Cable Tramways over twenty-Hve (2.5) miles of streets with such draimige .systems
it is apparent that extensive drainage -works were required, necessitating a large caqiital expenditure.'

8. The drainage area of the Tramway proper, I'cpre.sented by a .stri]) of street .seviaiteen (17) feet
wide, for the length of the Tram-way is about two (2) acres per mile, and the rainfall over this area conhl
be carried oH‘ under the ordinary conditions of efficient Municipal drainage at a cost not exceeding £200 per
mile of track. As against this it may be .stated that in the drainage of portions of the Carlton Cable
Tramway, in the Cities of Melbourne and Fitzroy, an expenditure has'heen incurred of £0,375 in a little
over one half mile of track.

9. It is needless here to follow in detail the drainage -works cari'ied out by the 'J’rust, or to di-aw
compari.sons bet-ween the cost of the various works, as all this data is already set forth in the accompanying
statements.

10. The pi-opo.sals for the di-ainage of the Tramways have emanated from the writer, and each di-ain
has been designed from a careful survey and complete investigation of the di'ainage area and availalile
outfall, nor has there been a propo.sal submitted which required any expenditure beyond that ah.solutely
nece.ssary to construct the Tramways in such a manner that when completed by the 'I’l nst they could Ik;
taken over by the Tramway Company and made to run without interi-uption so as to meet the requirements
of the public traffic.

imple surfacee s

iri‘.

11. The plans, after being approved of by the Trust, were forwardeil in each case to the local Authority
in accordance with Section 19 of the Tramways Act, and all (U'opo.sals have so far been accepted by the local
Councils without alteration, excepting those relating to the Cities of Melbourne and Kitzroy.

12. In the former City the Acting City Surveyor increased the sectional area of many of the proposed
drains (vide tabular statements), and in the City of Fitzroy a fair and e(piitahle arrangement was imnh;
with the Council for the drainage of portion of the Collingwood and Carlton lines.-f- Particulai-s of the
agreement are in the po.ssession of the Secretary.

13. The drainage e.xpenditure on the Northern Cable Lines when completed will amount to £41,743,
and on the authorised Southern Cable Lines to £G,500, making a total expenditure of £48,24-3, or at the
rate of £1,4G2 per mile of track.

14. Tlie total estimated cost of the drainage for the present authorised Horse Tiamu'av
to about £2,000.

will amount-

I have the honor to be.

Sir,

Your Obedient Servant,

GEO. S. DUNCAN,
E.ncineer.

* Plans not attaclieil. t Vide note on tabular statement, pa^es 5 and 1C
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RICHMOND CABLE TRAMWAY.
Kamtail

per hour
which Municipality. Cost,

could be ■
carried.

Area
Drained.

Remarks.Drain. FaU.Dimensions. Length.

,1Yards.

:VM) :50() l'\>r Draiuao-e of Ti-ainway onlyTerminal Pit, Spencer St. 9in. pipe

Spencer Street Curve ..., 9in. pipe

Kino- Street ̂ Ye.st Culvert

1
i Melbourne

1311

lo.i
1 do. Do.160 1 .-)0

3<K)

1 lo. 16ft. X -2 ft.

94 66 acre.s 6 in. I
IUu

1600

1
This Culvert is located at the

lowest level in the City, and

during high tide ihe. carrying-

capacity is reduced to 1 in.

of rainfall per hour ; the
dimensions wer*^ iixed con

jointly liy till! Aeting City

Surveyor am I Trust Engineer

"lO For Drainage of 'IVamway only

Kino- Street East Culvert

(ift. X 2ft.

.50 66 acre.s 1 in. do.
nil

1

1

1

Between King Street and
William Street

lo.9in. pipe 120 (

Level
150 To proN'ide for Drainage inter

cepted b}' Tramway con
struction. in lieu of two ISiu.

pipes

50 For ]li'ainage of 'framway only

Market Street ...' 3 liSin. pipes 20 iU-res 1 in.40 I III.

!!

!
I

Between Market Street 6in. pipe

and Queen Street

Queen Street ...' 2 ISin. pipe

SO :
I

●  1
600 To provide for Drainage inter

cepted liy Tramway con
struction, in lieu of open
channel

s 92 1 \ in. lo.S acres <
iaixi

Foi- Drainage of Tramway only6in. pipe

6in. pipe

Near Exhibition Street...' 6in. pipe

2’15in. pipes

6in. ]iipe

Elizabeth Street

Swanston Street

Joliinont

15

!
I do.Do.15

1 lo.60 ' Do.24 (
4.'»

200 Extension and lowering-

existing pipes to provide for

intercepted drainage and

Tramway drainage

ofdo.66 25 aei-es 4 in.'2
1

2(10
66

!
;

1I I Do. do.d«». 40J2in. pipe

I2in. pipe

(jin. pipe

6in. pipe
1

...: 6in. pipe ^ -i^

25( >

1

lull
I

I

luo

1

...' Oin. pipe
i

...; 6in. pipe

(iiii. pipe

...: Oin. pi])e

Oin. pl[)c

44 6.1 acresHoddle Street in.4
I

150 For Drainage of Tram way only

Drainage of 'I'l-amway only
I

20

iliehniond iAngle Slu'ave Pitr>
SO

do.Rotherwood Street 60

do.do. 2060Union Street

do. 2060Lennox Street ... do.
t

1
lo.lo. '  200:  660●Church Street ... (3UU

I1 do.do. 200,  , 154♦Griffith Street ... Ill

1 5060♦Gardner Street... do.do.●2U0 I

1 5060♦White Street ... do. do.132

1 lo.1522Terminal Pit, Richmond (<lo.do
Ii

SUMMARY OF pjXPENDITURF.

£2,900.
£725.

City ()1‘ Melboui-iio
City of Riclniiond.

,£3,025.

=■■= Note.—The Corporation sewer was made use of as an outfall for these drains, the Council granting the use of it unconditionally.



SPENCER STREET AND FITZROY CABLE TRAMWAY
(COLLINS STREET AND GISBORNE STREET).

; Rainfall
per hour
which Municipality,

could be
carried.

Drain. Dimensions. Area
Drained.

i  Fall. Lengths. Cost. Remarks.

I.cj  I Yards.
66Terminal Pit, Spencer St,

King Street We,st

9in. pipe

2 loin, pipes

Mellioumo
ISO Dminiige of Traimvay only.

I
144 ,lo provide lor drainage inter

cepted liy Tramway con
struction, in lieu of I loin,

i  pipe,
j

21!) lo provide for drainage inter-

ce])tcd liy Tramway con-
■struction, in lieu of 2 loin.

I  i)ipe,s.
>S8 jlo provide for drainage inter-

I  eepted by Tramway
I  .struction, in lieu of 1 loin,

pipe.

I

con-

100 J

1
5oo 55 11 acres i I in.i do.

i

1I
King Street East Culvert 2ft. '

6in. X 15in.
75 ! 40 acres i ill- do.200

!
I

1
William Street ...

P
2 15in. pipe.s 66 15 acre.s Jin. ● lo.200

II
1

Ru.s.sell Street ... Culvert .3ft. '
6in. X Ift.lOin.

66 10 acre.s 4 in.200 do.
12!) do provide for drainage inter

cepted by dd-amway con-
j  struction, in lieu of "culvert

.same sectional area.

■  Engineer of the Trust jiro-
i  jio.sed 2 12iu. pipes, wliieli
!  would have carried

than lin. per hour rainfall,
but culvert as put in was
reciuired by the Acting (.dtv
Suia-ej'oi-.

To provide for drainage inter
cepted by d'ramway cou-
■struetiou, ill lieu of 1 J2iu.
pipe. ddie Engineer of
Tramway Trust' jiropo.sed
laying down I 12in. pipe,
wliich would have carried
2iin. per hour rainfall, hut
liSiii. pipe was rei|uired hy
the Acting City Sur\’e\'or.

The

moro

114

(

1I
II

I
! I1-

Spring Street West
1

I Sin. pipes 66 2 fieres 6 ill. lo.100 (
I

1

I

!
1

I

I

!
Sjn-ing Street East

I
2 ISin. pipes ,  100 18 acres 11 in. lo.UK) 24!) d’o provifle for ilrainage intei--

cepted by d’ramway
struction, in lien oi’
ilrain.

con-
open

i
t!

Ilrainage for Crown Pul
leys, &c.

North Carlton Tramway

do. Drainage of d’l'iimway only.40 f.»[

● lo.I 2500 Not yet constructeil

SUMMARY OF EX PEND ITU RF.

City of Melbourne £d,.50o.

e.
i
p
if

f

> >

Ssr
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SPENCER STREET & FITZROY CABLE TRAMWAY
(NORTH FITZROY SECTION).

Rainfall
per hour
which Municipality. Cost. ;

could be
carried.

1

1
I

■Area
DtaiiieJ.

Drain. Dimensions FaU. Lenprth.
Remarks.

224 For drainage; of Tramway only
i

1270 To provide for drainage iiiter-
ce|)ted by Tramway con-
strnction, in lien of o]ien
channel.

3  For drainage of Tramwey only

Yiird:*. r
FitzroyTerminal Pit, Barlcly !)in. pi])e

... 2 I8in. pipeScotehmer Street

I
20013''

1 400 /o acres -lin. do.●264
I

i
I

I
Curve—Sr. George's Road Oin. pij>e

and Brnnsvvick Street...
6 2 acres do.

I \
Cecil Street 1

...' V)in. pipe

... ‘Jin. pijie

224 do.
100 Fordrainageof Tramway only

6  Drainage ofTramway onlvand
to connect with Sewer
afterwards constructed bv
Council.

3 Drainage ofTramway only, to
be connected with Sewer.

0 ^ Drainage of Tramway only, to
be connected with Sewer.

200 For drainage of Tramwav,
i  runs down Sim])soiTs Roa(i

into Tramway Tnmuds.

lUO

Johnston Street ... 6 do.i

I

I

Moor Street ... Oin. i)i])( 6 : do.

I

Gertrude Street ... ... Oin. pipeI
I 0 do.
I

1
Angle. Sheave Pit ... I2in. pipe 222 do.13-'

I
I rr

SUMMARY OF EXPENDITURE
Oitv oi' Fitzmv .. .tl,D32

I

I
k'

ij.

3
i 1

m nyy>
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SIMPSON’S ROAD CABLE TRAMWAY.
Rainfall
per hour
which

' could be
carried

Drain. Area
Drained.

Dimensions. Fall. Length. Municipality. Cost. Remailts

Yards.
£

Teniiinal Pit and Oilin?
Pit :

12iii. pipe
1 no Riclnuond

and Col ling-
wood

●266 For Drainage of Tramway onlylOO’

Egg Sliaped Sewer ... m. x2ft. 1 21.56 20 acres ;l in. Colling-
wood 7.a')0 For Drainage of Tramway, and

like\vise for carrying tlie
Municipal drainage interceji-

.  ted in (Jlmrch Street, which
;  originally was carried liy

Culvert 7ft. X 1ft. liu. ; under
any condition without intei-
ference with existing Muni-
cijKil drainage, it would 1
been necessary to have
structed tliis Sewer
carry the water from the
Traui'vav

nave
con-

so as to

Tunnels, tliere

440

I>eing no outlet for a length
ot fully 1 mile ; the .Sft. x
2ft. Sewer
a.s to carry the Jlunicipal
I )ra,inage from Church Street,
and likewise to provide for
efficient chnuisino’.O

was necessarv so
I

SUMMARY OF EXPENDITURE.

City of Ricliiiioml 

('ify of (,’ol]ii]g-\v()o(l
£200
7616

.C7816

..e its
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COLLIN GWOOD CABLE TRAMWAY.
Rainfall
per hour
whichArea

D
Drain. Dimensions. Fall. Leng:th. Municipality. Cost. Remarks.rained could be

carried.

Yards.

T(*vminal Pit, Plenty Road Dill. ])ipe Fitzrov £;i0 Draiiiaj^e ut Traiiiwav uiilv ;
not yet eoinph'fi'd

(toIcI Street tdilvert 1 J60 24 acres A in. Pitzrov and 30 To jirovide Cor Drainaij'e inte-
cepted IIV'Train way eon.strne-
tion ; in lien ol (Jnivert 21V.

o2UU3ft. .\ 1.3 in. Collinj,^-
wood

.\ Sin.

Orown Pul lev. .Tolinstone Din. pijie lo. 7 Tramway Drainan'e onlvStreet

(.lonneetions with Smith Din. jiipe.s Fitzrov 100 Tramwav Drainau'e onlvStreet Drain

SUMMARY OK KXPKNUmUJK.

City of Colling'woocl

City of P'itzroy
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BRUNSWICK CABLE TRAMWAY.
Rainfall
per hour
which Municipality,

could he
f carried.

Drain. 1  Dimensions. Area
Drained.

Fall. Length. Cost. Remarks.

1Yanis.

Teriiiiiial pit, Fliiitlere St. t) in. pipe
.c

I
.50 I Mellioiirno1 ●SOO Nut yet laid. ‘

Tmiiiwiiy only.

()fS() To provide i'or drainage inter
cepted liy Trnniwav
strnetion. In lien of
channel.

40 Tramway
leading
tnnnel.s

‘  cliannels.

Brnn.swick' .500 At Sarah Sands.
‘  drainage fi'oin

tunnel
Street .sewer.

4400 iTo proN-ide for drainage inter
cepted hy

!  ,strnction.‘ In lieu of'4 I5in.
i  pipe.s at Victoria Street, 2
[  12in. pipe.s at Albert Street,

do. I

1 con-

open

lo.
drainage

from
into street side

only,
Tramwav

To convey
'Traniwa\'

only into Union.s

do.
t

T lain wav con-

culvert, Oin.

i  Glenlyon Road, 4 Oin. pipes
j  at Edward Street.

For drainage of

X  Oin. at

Grattan Street 1
.. 2 culverts .‘Ift

-n; 15in.
l:I0 lOS acres I12.' in. ,  \

f
4I

I
!
r j

Between Grattan Street
an<] Brunswick Street

i

'4in. pipe and
culvert.

.SO I

I

Drainage of Angle Slieave Oin. pipe-Fits ;i50

Fi-om \ictoria Street .‘Ift. barrel
down Sydney Road and
Union Street. i

drain.

1
1SOO 00 acres iin.41HI

?

3

Tt
II I

1 nAlbion Street I
... 2ft barrel

drain.
J.SOO do acre.s. iin. lo.J' l>V :  .‘bsoo To provide for drainage inter-

cejited by 'ri'amwa\'
struction, in lieu of d Oin.

i  pipes and I I2in. pipe. Not
vet constructed.

con-I

■ t

I I

Terminal Pit, Moreland
Roful

I
I2in. pijie bbO : i  .SOO Id’o drain 'I'ramwavllo.

only,
iiuns from Mondand Road
to Albion .Street sewer. Not
yet constructed.

r
i

I
i
I

SUMMARY OF FXI’FNDmiRF.
City of Melboii
Boroug'li of Brunswick

me
1,020

0,.M)()

.£10,.520

>.
^  ’
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CURLTOX CARLE TRAMWAY—

Rainfall
per hour
which

! could be
carried.

Area
{  Drained. ,

Drain. Dimensions. Fall. ! Length. , Municipality. Cost. Remarks.

Yards. ,C

.Johnstone St. from (JohL ') 9in. pipes i
St. to Hodaie St. i

Colling
W0(D(1

1 acre ; Drainage ot Tramway only.
Connectio us w i tli Tram way
tunnels and sewer alon
side.

(V-

IRich Street 9in. pipe 400 1 acre lo. 3.50 To drain Tramway only, not
yet constructed.

(

1

1
Terminal Pit 9in. pipe 140 I do. 300 Do. do.132

Crown l^nlleys ...

Angle Sheave Pit

I
I do. Do.3() do.

9in. ])ipe Fitzroy140 Do.300 do.
I

1]

SUMMARY OF EXPENDITURE.

City ol' Melboiinie
City of Fitzroy
City of Col ling-wood

£4,360
6,975
722

£12.057

NOTE. -Tlie following Agreement was made between the Tru.st and the Fitzroy Council in connection with
these Drains :—

1.—Tile Trust to construct the main sewer.s along Fitzroy-street, Young-.strect, and Siiiith-strect from the southern
side of .John.ston-street to the Keilly-street drain, and also to make pipe connections along .lohnston-street,
fiom Nicholson-street to fsinith-street. The Trust to have authority to drain the tunnels of the Tramway
into any of the sewers or pipes (whether laid by tlie Tru.st or the Council) where required.

2.—The Council to construct the whole of the .sewers south of .Johnston-street to Victoria. Parade, and all the

pipe connections into the .sewers built by the Trust.

.3.—The Council to construct a sewer from the intersection of Scotclimere-street to the Fdinburgli Cardens, and
to retain the pipes already laid.

i

cj

I
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