Stormwater Victoria
Conference

June 2019

Celine Marchenay
Senior Engineer (Water Technology)
celine.marchenay@watertech.com.au

N

WATER TECHNOLOGY

WATER, COASTAL & ENVIRONMENTAL CONSULTANTS

Development of a city-wide
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Background

Legend

Properties
[ Jcatchment Boundary

— Drainage Pipes « Different view to traditional approach of

——— Drainage Pits

[ Fiood Bxtent drainage management

= * Melbourne Water identified a need for a
/i8] T~ system-wide drainage network for
i integrated water planning of Melbourne

» Create a “living breathing” hydraulic
S e rm e model to be updated and improved over
BRI | time
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Objectives
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* Make use of what we already have

* Build a functional drainage network
model to assess capacity of the system

» Assess the drainage capacity (20% AEP
and higher) over a range of scenarios
including increase population and climate
change
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Study Area and Approach
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Gardiners Creek Pliot Study Area
Elster Creek Pllot Study Area
Underground Drainage Pipes
Waterways and Channels

Proposed Catchment Models
Bunyip River DSP Catchment
Maribyrnong River DSP Catchment
M'ton Penin. Port Philip DSP Catchment
M'ton Penin. Westernport DSP Catchment |
Patterson River DSP Catchment
Werribee DSP Catchment
Yarra River DSP Catchment

~« Melbourne Metropolitan and

Urban Growth Boundary

+1,200 km? area; 22,000 pipes,

700 km of open drain and 210 flood
storages

* Accepting it won't be perfect

* Assumptions and flagging
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Flagging - to record sources of information

=- [* Master Database

.
..... #4 (Asset Data) ° U f I fl t d th f th d t d
_____ £ (Syotem Defout S€ 01 colour 11ags 1o recora the origin or the data an
..... . 2G (Data From GeoPlan) H
----- # Modelmpo associated level of accuracy
..... #5 (System Calculated)
..... . #V (CSV Import)
----- AERL (From Arial) . .
----- ' * Any attribut be fl dind dentl
AN (Anecdotal Informatlon] ny a rl u eS Can e a e In e en en
----- ASE (From As-built)
----- CALC (Calculated Value)
----- CCTV (From CCTH m
Grid [Conduit] - CG1_1D_Base | =B
[0 CSIM (Catchment -
’ : Bottom ;
Length Width Height Rough i h USinvertlevel | USheadioss | USheadioss | DSinvertlevel DS headioss
i [ o e || e |, | T | st | st | Ut | 5SRO | o | 551
ngineering Ju
- g Fi Id? 58 CRC 500 500 N 0.013 0.013
""" (From Field Insy 105 CRC 1200 1200 1 0013 0.013
----- GIS (From GIS Img 1453 CRC 500 S00 N 0.013 0.013
_____ . GLBL (Global Inter 440 CRC 1050 1050 N 0.012 0.012
404 CRC 800 800 N [E 0013
""" GP5 (From GPS Su 142 CRC 600 600 | N 0.013 0.013
. HRAS (HEC-RAS 88| CRC 00 800 N [ 0.012
. IE (Inferred) 208 CRC 600 600 N 001z 0.012
""" NTETe 223 CRC 500 600 N 0.013 0.013
----- LIDR (Ground Lew: 295 CRC 500 800 N 0.013 0.013
..... MCH (Model Con 486 CRC 125 125 N 0012 0.012
204 CRC 128 128 N 0.012 0.012
""" . MCL (Model Cont 1214 CRC 1125 125 1 0013 0.013
----- MCM (Model Cor 1308 CRC 125 1125 N 0.013 0.013
_____ MI (Manhole Insp 207 CRC 128 12 N [ 0.012
324 CRC 1050 1050 N 001z 0.012 156.760 | NONE 1.00
----- . MIKE (MIKE Mode 335 CRC 1050 1050 N 0013 0.013
..... MS (Modelling Sp 414 CRC 1125 12 N [ 0.012
o ; 273 CRC a0 1200 N 0012 0.012
. PROP (Prop ) 956 CIRC 1200 1200 N 0.0132 0.013 E Z
..... . RORE (RORE Mod 275 CRC 1200 1200 N 0.013 0.013 Q& : '\‘
_____ RS (Regional Stan 117.3 CRC 1200 1200 N 0013 0.013 % <~ | & %
----- SURY (Surveyed) B - = = — | —
. TFLW (TUFLOW N 15.4| CRC 575 575 N 0012 0.012 © WATER T Ec H N O |_ O GY
. XX (Assumed or § _‘11 <_>_x [\ Condut {Shape’, Headioss curve’) Flap valvel, Pump), iregular v | < > WATER, COASTAL & ENVIRONMENTAL CONSULTANTS




Model Build — Open Drains/Channels

* ‘Channel’ requires a Shape, US and DS IL to derive associated conveyance and capacity

|87 Channel shape: 131369_CH : Channel profile

X coordinate Roughness

Roughness
ld3nning's /g

Roughness
l43nning's 0

New panel

* GIS Database only contains, ‘SHAPE,
‘BASE_WIDTH  and ‘CHANNEL_WIDTH' -
insufficient to derive a profile

« Minor Low Flow Channel derived from
drawings

* How far to extent the cross-section
profile ?
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Model Build — Natural Waterways

|87 Cross section line : 10081397 xs14!111! : Section data
X coordinate ' coordinate Bed level (m Roughness
Gt (m) (m) (m) A Manning's n New pansl

1 0000 3-43-562.919_ s7EEN ?’.3?3-_ 11 .380‘_ 0.0600_

2 0.999 343-562.515_ S7E318.291 | 11.120‘_ U.UGOU'_ O

3 1.997 43662112 S7E8919.205 11,040 0.0600

4 299 343651708 | STESD20.118 10,190 0.0600 O

5 3.995 343681,304 S7E8821.032 9,650 0.0600

[ 8988 343650.286 5788825.599 9,240 0.0600

7 15978 343658 480 5788831993 7110 0.0600

8 16977| 343856057 5788932506 7.120 0.0600

9 17.976 343855653 57BB933.81% a8.010 0.0600 a

10 18.574 343655245 5TBBO34.T33 8.400 0.0600 a

11 19.973 3436548468 5TBBO35.646 8570 0.0600
=y
<
E
=
=
®
&
=

40
Offset (m)

* How far to extend the
cross-section profile again ?

 How much modelling effort
should be spent ?

 Example where one ‘river
reach’ alignment
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Model Build — Natural Waterways

« Example where two ‘river reach’ alignments with ‘bank line’ allowing overland connections

100m

Locator B B Bankline: D Line: Ban O * O ®
, X coordinate | Y coordinate | Bank level (m Discharge - . (
Offzet (m) (m) (m) AD) coeff-cd Modular limit RTC Definition
= | New G
1 0.000 337544385 5792088.970 9.553 1.0000 0.5000 n | panel
2 0.984 337544180 5792085.934 5.480 1.0000 0.5000 500
3 1.967 337643.993 5792050.898 5.470 1.0000 0.5000 e
4 2.951 337543797 5792051.861 9.415 1.0000 0.5000 B |
5 3.935 337543.500 5792082.825 9.403 1.0000 0.5000 ]
(] 4919 337543.404 5792053.789 9.341 1.0000 0.5000 BOCUN |
T 5.902 337543.208 5792054.753 9.3 1.0000 0.5000 Boo| [
3 6.886 337643.011 5792085717 9.275 1.0000 0.5000 Boo| [1]
9 7.870 337542815 5792095.681 5244 1.0000 0.5000 Boo| [1]
10 8.853 3ITB42.618 5792087.645 8218 1.0000 0.5000 o0 []
11 5.837 337542422 5792058.609 9.188 1.0000 0.5000 W o0 [1]
500 [ v
9.80 —
9.60
[y
Ed
59.40
s
=
g 5.20
e}
9.00
8.80 . . . D 50
50 100 150 200
Offset (m)
oK Cancel | Cancel | O GY
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Model Build — Natural Waterways

« Simply representation in more complex waterways

A m D150 rock to channel invert min 300mm Hhick and
backfiled with site top soil for planting by others. S0mm reinstated site topsoil
cover to grass areas anly
M M Nom 280GSM lightweight open weave Jute mat rolls

150mm Topsoi (S0mm from
site) overlaid by 100mm
imported to planting areas

are 1o be laid along channel min 0 Sm lateral overlap
and 2.0m in the direction of flow. Wrap toe of jute
mat under rock to prevent scour.

g .
H H
Width varies 5-8m with min 5.0m Nom 280GSM wo oo e Width varies 5-8m with min 5.0m Nom 280GSM
lightweight open weave Jute Mat lightweight open weave Jute Mat
q K Planting Zone 150mm Topsoil 300 Planting Zone 150mm Topsoil
Seed with Rye corn prior to planting by others Seed with Rye corn prior to planting by others
TYPICAL SECTION ROCKY LOW FLOW CHANNEL
SCALE 150
g i
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Model Build — Underground pipes/pumps

« MW pits/pipes GIS and some Council
assets included

* 13 MW operated pump stations in City of
Kingston and Frankston municipality

o Pump curves derived from pump
manufacturer

o Extracted pump operating levels
to set controls of each pumps
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Model Build — Flood Storages

* Includes retarding basins and any other storages holding flood retardation properties.
No Council retarding basin GIS dataset

* Represented using stage-storage relationship derived from RORB, drawings or LiDAR.
Hiahlighted issues |
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Model Simulation & Verification
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25 miles

» Spatial variability using 17
existing MW rainfall stations

* Rainfall timeseries for the 5 year
ARI (20% AEP) design storms (1; 2;
6; 9; 12; 24; 48 and 72 hour)

* Flow checks against MW flood
study

* Checks completed for all open
drains under capacity to ascertain
the cause
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» Existing Conditions Scenario

 Future Conditions Scenarios

o Scenario 1: Increase in population

» 6 million (2031)

» 7 million (2041)
» 8 million (2051)
» 10 million (extrapolation from 2051)

o Scenario 2: Climate Change (0.8m SLR

increase + 10% increase rainfall intensity)

o Scenario 3: Densification of development

8 million (2051)

Scenario Modelling

Patterson River Catchment
Mornington Peninsula Port Phillip Catchment

Subcatchment Average Fraction Impervious
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System Performance Assessment

* pipe surcharge state
and node (manhole)
flood depth

« maximum calculated
flow against the pipe at

full capacit
T \/ ull capacity

gy Legend 282 S e
Patterson River Catchment 5 s €g 3 : x Q»g
Mornington Peninsula Port Phillip Catchment; " 3 % ey 57 Patterson River Catchment & g :_L % e
1CM Model Conduits s o, § 1 Mornington Peninsula Port Phillip Catchment 3‘ \m"“"ﬂao L l
TCM Model Channels kY ICM Model Conduits [ -—— S
. : N
101 Mode! ver. Boaches > * |——1cM Model channels 2 [ N\ N S k'\k ﬁ
Manhole Surcharge Depth (m) ( M(n‘.? ™ —— ICM Model River Reaches s ' %“"“ Q\d
® Below -0.5 —
0 5\; 0 .g' ;, ,.‘ ICM Maximum Surcharge State Zj ok [ [————
. e
. 0t003 2 0.00t00.99 WATER TECHNOLOGY
* 03t02.0 :" 1.00 to 1.99 ‘ WATER, COASTAL & ENVIRONMENTAL CONSULTANTS
Above 2.0 . [——2.00 to0 5.00 '




Practical Aspects and Learnings

« Challenging representation of waterways in
1D

* Interpretation of the Ground Model
problematic

» Future conditions scenario modelling cannot
be relied on for Greenfield areas

* Quick run time

* Coupling with sewer network model for sewer
dilution assessment == W
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