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Appendix A – Risk assessment 
 



Extent Severity Duration Reasoning Extent Severity Duration Reasoning

CONSTRUCTION

SW01 Construction activities causing an increase in flood 

frequency, velocity or level which affects users or assets 

within the floodplain.

SW5, SW6, SW8 Local High 2-7 years Moderate Possible Medium This impact refers to the rise of flood 

levels in a peak storm event on private 

property. This may effect the 

inundation of dwellings and private 

infrastructure or the flooding of 

property that would otherwise not have 

been inundated.

SW5, SW6, SW8 Local High 2-7 years Moderate Possible Medium These are standard risks with 

standard controls, hence no change 

in residual risk.

SW02 Construction activities on existing flow paths including 

piped flow, causing a change in flow to downstream 

water quality assets impacting on the performance of the 

asset.

SW1, SW4, SW5 Municipality Low 2-7 years Minor Unlikely Low SW1, SW4, SW5 Municipality Low 2-7 years Minor Unlikely Low These are standard risks with 

standard controls, hence no change 

in residual risk.

SW03 Construction activities causing unintended damage to 

drainage assets resulting in an unacceptable increase in 

flooding risk.

SW5, SW10, B3 Local Medium 2-7 years Moderate Possible Medium SW5, SW10, B3 Local Medium 2-7 years Moderate Possible Medium These are standard risks with 

standard controls, hence no change 

in residual risk.

SW04 Construction activities resulting in bed or bank erosion 

causing instability of assets adjacent to the waterway.

SW5, SW8, SW9, SW10 Local High 2-7 years Moderate Likely Medium Realignment of Koonung Creek and 

Banyule Creek. Local impact due to 

the works.

SW5, SW8, SW9, SW10 Local Medium 2-7 years Moderate Likely Medium EPR SW5 was edited to include 

provision of maintenance of low 

flows.

SW05 Construction activities resulting in bed or bank erosion 

impacting on the beneficial uses of the receiving water.

SW1, SW4, SW5, SW9, SW10 Wider region Medium 2-7 years Major Unlikely Medium Realignment of Koonung Creek and 

Banyule Creek

SW1, SW4, SW5, SW9, SW10 Wider region Medium 2-7 years Major Unlikely Medium These are standard risks with 

standard controls, hence no change 

in residual risk.

SW06 Hazardous materials during construction of the project 

being released into the waterways resulting in adverse 

impacts on the beneficial uses of the receiving water.

SW1, SW4, SW5 Wider region High 2-7 years Major Unlikely Medium Accidental release of hazardous 

materials e.g. fuels, machine lubricants 

etc. that are transported overland in a 

rainfall event or via an existing flow 

path to receiving waters.

SW1, SW4, SW5 Wider region High 2-7 years Major Unlikely Medium These are standard risks with 

standard controls, hence no change 

in residual risk.

SW07 Construction activities causing sediment or contaminants 

to be released into the waterways resulting in adverse 

impacts on the beneficial uses of the receiving water.

SW1, SW4, SW5 Wider region High 2-7 years Major Unlikely Medium Through construction, contaminants 

already present in soils can be 

released to the environment e.g. heavy 

metals, waste products or even 

organic contaminants. The impact will 

vary depending on the type of 

contaminant at the site, the quantity of 

the contaminant present and the 

amount of exposure or transfer to a 

surface water environment.

SW1, SW4, SW5 Wider region High 2-7 years Major Unlikely Medium These are standard risks with 

standard controls, hence no change 

in residual risk.

SW08 Construction activities leading to changes to water 

storages or supplies of irrigation assets affecting users.

Local Low 2-7 years Minor Likely Medium SW12 Local Low 2-7 years Minor Unlikely Low EPR SW12 added to account for 

maintaining stormwater storage for 

irrigation.

Risk ID
Risk levelFinal EPR LikelihoodInitial EPR

RESIDUAL RISK

Magnitude of consequence Overall 

consequence

Potential threat and effect on the environment
Likelihood

Overall 

consequence

Magnitude of consequence

INITIAL RISK

Risk level



OPERATION

SW09 Project assets causing an increase in flood frequency, 

velocity or level which affect users or assets within the 

floodplain.

SW6, Local High 7+ years Major Unlikely Medium SW6, SW13 Local High 7+ years Major Unlikely Medium These are standard risks with 

standard controls, hence no change 

in residual risk.

SW10 Diversion  of stormwater, causing a change in flow to 

downstream water quality assets impacting on the 

performance of the asset.

SW6, SW11, Local Medium 7+ years Moderate Likely Medium Surface water inflows to a drainage 

asset (e.g. wetland) may change if the 

flow is diverted for the project. This 

has a direct impact on the function of 

this asset from both a water quality 

and functionality perspective.

SW6, SW11, SW12, SW13 Local Medium 7+ years Moderate Unlikely Low This could be a possible outcome of 

design decisions. 

SW11 Increase in impervious area resulting in an increase in 

flow discharge leading to bed or bank erosion causing 

instability of assets adjacent to the waterway.

SW6, SW9, SW11 Local Medium 7+ years Moderate Unlikely Low SW6, SW9, SW11 Local Medium 7+ years Moderate Unlikely Low EPR SW6 modified to make 

reference to include flow regime.

SW12 Increase in impervious area resulting in an increase in 

flow discharge leading to bed or bank erosion impacting 

on the beneficial uses of the receiving water.

SW1, SW6, SW9, SW11 Wider region Low 7+ years Moderate Unlikely Low SW1, SW6, SW9, SW11 Wider region Low 7+ years Moderate Unlikely Low EPR SW6 modified to make 

reference to include flow regime.

SW13 Change in drainage alignment or discharge location 

concentrating flow and leading to bed or bank erosion 

causing instability of assets adjacent to the waterway.

SW6, SW8, SW9, SW11 Local Medium 7+ years Moderate Possible Medium Realignment of Koonung Creek and 

Banyule Creek

SW6, SW8, SW9, SW11 Local Medium 7+ years Moderate Possible Medium These are standard risks with 

standard controls, hence no change 

in residual risk.

SW14 Change in drainage alignment or discharge location 

concentrating flow and leading to bed or bank erosion 

causing increased sediment loads impacting on the 

beneficial uses of the receiving water.

SW1, SW6, SW8, SW9, SW11 Wider region Medium 7+ years Major Unlikely Medium Realignment of Koonung Creek and 

Banyule Creek

SW1, SW6, SW8, SW9, SW11 Wider region Medium 7+ years Major Unlikely Medium These are standard risks with 

standard controls, hence no change 

in residual risk.

SW15 Spills from traffic during operation of the project being 

released into the waterways resulting in adverse impacts 

on the beneficial uses of the receiving water.

SW2 Wider region High 7+ years Severe Possible High. EPR is only for new roads and ramps. SW2 Corridor High 7+ years Major Unlikely Medium These are standard risks with 

standard controls, hence no change 

in residual risk.

SW16 Increase in impervious area leading to an increase in 

contaminants being released into the waterways resulting 

in adverse impacts on the beneficial uses of the receiving 

water.

SW1, SW9, SW11 Wider region Very low 7+ years Moderate Likely Medium SW1, SW9, SW11 Wider region Very low 7+ years Moderate Likely Medium These are standard risks with 

standard controls, hence no change 

in residual risk.

SW17 A flood event occurring during the operation of the tunnel 

causing inundation of the tunnel resulting in an impact to 

public safety.

SW7 Local Very High 7+ years Major Rare Medium SW7 Local Very high 7+ years Major Rare Medium PMF protection originally on all 

tunnel portals. Now, PMF protection 

is only on the northern tunnel. 

Longer time to peak flood allows 

greater opportunity to evacuating 

people, therefore lower likelihood.

SW18 Water from tunnel drainage system being discharged to 

waterways resulting in adverse impacts on the beneficial 

uses of the receiving water.

SW1, SW3 Wider region Medium 7+ years Major Unlikely Medium SW1, SW3 Wider 

region

Medium 7+ years Major Unlikely Medium These are standard risks with 

standard controls, hence no change 

in residual risk.

SW19 Insufficient capacity of road drainage design due to 

increased rainfall intensities from climate change 

resulting in an impact to public safety

Corridor Medium 7+ years Major Possible High. SW13 Corridor Medium 7+ years Major Unlikely Medium New EPRs reduce risk

SW20 Project assets leading to changes to water storages or 

supples of irrigation assets affecting users.

Local Low 7+ years Minor Likely Medium SW12, SW13 Local Low 7+ years Minor Unlikely Low New EPRs reduce risk

SW21 Project assets reducing the effectiveness of water quality 

treatment resulting in adverse impacts on the beneficial 

uses of the receiving water.

Wider region Medium 7+ years Major Likely High. SW14 Wider 

region

Medium 7+ years Major Unlikely Medium New EPRs reduce risk
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Appendix B – Melbourne Water standards for 
infrastructure projects in flood-prone areas 
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Appendix C – High level preliminary review of 
surface water features  

 

The following table provides a high level review of surface water features including 
waterways, drains and other surface water bodies in close proximity to North East Link. It 
was prepared to identify which sites were potentially impacted by the project and in 
particular to help direct focus on areas where additional assessment and controls may be 
required to investigate and manage these potential impacts.  
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Surface water feature  Brief description  Interaction with project  
Potential surface water 
impact  
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Rivers and creeks (including associated floodplains) 

Banyule Creek Small ephemeral urban creek upstream 
of Lower Plenty Road 

The entire length of this section of 
creek would be realigned to either 
side of the road. Works would 
include a tunnel portal and a 
retarding basin. 

Changes to flood 
conveyance, storage and 
attenuation, water quality 
treatment and erosion 
potential 

    

An urban creek downstream of Lower 
Plenty Road discharging to the Yarra 
River 

Twin tunnels would run roughly 
parallel to the creek occasionally 
passing at depth beneath it. 

None     

Yarra River Major waterway with considerable 
upstream catchment 

Twin tunnels would pass beneath the 
Yarra River at depth. 

None     

Eastern Freeway bridge over the 
Yarra River would be widened 

Relatively minor bridge 
widening  

    

Tunnel portals and associated 
infrastructure within the floodplain 

Loss of floodplain storage. 
Level of flood protection for 
tunnels 

    

Merri Creek Major urban creek which passes 
beneath the Eastern Freeway before 
discharging to the Yarra River 

Near the western extent of the 
project. Line marking works only. 

None     

Plenty River Significant tributary of the Yarra River No direct interaction, receiving water 
for Yando, Kempston and Watsonia 
drains. Project boundary would 
extend along railway to 
Greensborough railway station to 
facilitate railway works with no 
impact on surface water. 

None     

Glass Creek Yarra River tributary which passes 
beneath the Eastern Freeway to the 
west of Burke Road 

Additional lanes at this location within 
the footprint of the existing freeway. 

Additional Pavement     



 

GHD | Report for North East Link Project – North East Link Environment Effects Statement, 31/35006/ 

Surface water feature  Brief description  Interaction with project  
Potential surface water 
impact  

Further assessment 

Fl
oo

di
ng

 

W
at

er
 q

ua
lit

y 

G
eo

m
or

ph
ol

og
y 

W
at

er
 s

up
pl

y 

Koonung Creek A significant but highly modified urban 
tributary of the Yarra River with reaches 
varying from underground arches to 
semi-naturalised. 

Diversions and realignment along 
sections of the Eastern Freeway to 
accommodate road widening 

Potential loss of storage, 
attenuation, treatment and 
change in flows and 
waterway stability 

    

Main Drains (including associated overland flow paths) 

Yando Street Tributary of Plenty River Project earthworks would reduce 
flood storage, extend culverts and 
change drainage inlets. Shared use 
path bridge and piers would interact 
with floodplain 

Potential increase in flood 
frequency and levels 

    

Kempston Street Tributary of Yando Street The shared use path underpass 
would reduce the storage within the 
retarding basin immediately 
upstream (south) of Grimshaw 
Street. Further floodplain storage 
may be removed as a result of the 
northbound entrance ramp from 
Grimshaw street.  

Potential increase in flood 
frequency and levels 

    

Potentially temporary construction 
compound in vicinity 

Potential impact during 
construction 

    

Banksia Street Yarra tributary None None     

Alexandra Parade Merri Creek tributary None None     

Kew Mental Hospital Yarra tributary which passes beneath 
the Eastern Freeway to the west of 
Burke Road 

Additional lanes at this location within 
the footprint of the existing freeway 

Additional Pavement     
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Kew Yarra tributary which passes beneath 
the Eastern Freeway to the west of 
Burke Road 

Additional lanes at this location within 
the footprint of the existing freeway 

Additional Pavement     

Glass Creek Yarra tributary which passes beneath 
the Eastern Freeway to the west of 
Burke Road 

Additional lanes at this location within 
the footprint of the existing freeway 

Additional Pavement     

Aqulia St Yarra tributary which passes beneath 
the Eastern Freeway between Burke 
Road and Bulleen Road 

Additional lanes at this location within 
the footprint of the existing freeway 

Additional Pavement     

Minerva Ave An urban tributary of Koonung Creek Indirect interaction with project is 
possible given that downstream 
connection to Koonung Creek may 
be affected 

Any changes would be part of 
the Koonung Creek works 
which would need to consider 
all tributaries and drainage 
inflows. 

    

Ayr Street An urban tributary of Koonung Creek 
which passes beneath the Eastern 
Freeway from the north side 

Indirect interaction with project is 
possible given that downstream 
connection to Koonung Creek may 
be affected. 
Potential loss of flood storage and 
afflux. 

Potential loss of flood storage 
and afflux on the north side.  
Any changes would be part of 
the Koonung Creek works 
which would need to consider 
all tributaries and drainage 
inflows. 

    

Gardenia Road An urban tributary of Koonung Creek Indirect interaction with project is 
possible given that downstream 
connection to Koonung Creek may 
be affected 

Any changes would be part of 
the Koonung Creek works 
which would need to consider 
all tributaries and drainage 
inflows. 
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Elms Grove An urban tributary of Koonung Creek 
which passes beneath the Eastern 
Freeway from the north side 

Indirect interaction with project is 
possible given that downstream 
connection to Koonung Creek may 
be affected. 
Potential loss of flood storage and 
afflux. 

Potential loss of flood storage 
and afflux on the north side.  
Any changes would be part of 
the Koonung Creek works 
which would need to consider 
all tributaries and drainage 
inflows. 

    

Bushy Creek An urban tributary of Koonung Creek Indirect interaction with project is 
possible given that downstream 
connection to Koonung Creek may 
be affected 

Any changes would be part of 
the Koonung Creek works 
which would need to consider 
all tributaries and drainage 
inflows. 

    

Box Hill North An urban tributary of Koonung Creek Indirect interaction with project is 
possible given that downstream 
connection to Koonung Creek may 
be affected 

Nothing specific. Any 
changes would be part of the 
Koonung Creek works which 
would need to consider all 
tributaries and drainage 
inflows. 

    

Lees Road An urban tributary of Koonung Creek Indirect interaction with project is 
possible given that downstream 
connection to Koonung Creek may 
be affected 

Any changes would be part of 
the Koonung Creek works 
which would need to consider 
all tributaries and drainage 
inflows. 

    

Blackburn Road An urban tributary of Koonung Creek Indirect interaction with project is 
possible given that downstream 
connection to Koonung Creek may 
be affected 

Any changes would be part of 
the Koonung Creek works 
which would need to consider 
all tributaries and drainage 
inflows. 
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Dunlavin Road An urban tributary of Koonung Creek 
which passes beneath the Eastern 
Freeway from the south side 

Indirect interaction with project is 
possible given that downstream 
connection to Koonung Creek may 
be affected. 
Potential loss of flood storage and 
afflux. 

Potential loss of flood storage 
and afflux on the south side.  
Any changes would be part of 
the Koonung Creek works 
which would need to consider 
all tributaries and drainage 
inflows. 

    

Other surface water bodies 

Kalparrin Gardens 
wetland and retarding 
basin 

Wetlands on Yando St MD, downstream 
of the works 

Upstream works can affect the flows 
incoming 

Could be affected by 
increased flow or pollutants 

    

Grimshaw Street 
Retarding Basin 

RB south and upstream of Grimshaw 
Street (north of AK Line Reserve) 

Shared use path might reduce 
storage in the basin 

Loss of flood storage, 
possible afflux in the basin 
and increased flooding over 
Grimshaw St 

    

Watsonia Station and rail 
line 

Rail line under Greensborough Hwy Minimal if no extra runoff is directed 
to the rail corridor 

None     

Simpson Barracks 
wetlands 

Informal wetlands within Simpson 
Barracks 

Minor Any changes would be part of 
the Banyule Creek works 
which would need to consider 
all tributaries and drainage 
inflows. 

    

Banyule Flats At the confluence of Banyule Creek and 
the Yarra River 

Tunnelling under None     

Annulus Billabong Billabong south of Manningham Road 
and north of Bolin Bolin Billabong 

Across the river from works and 
temporary construction compound to 
be investigated in vicinity 

None     
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Bolin Bolin Billabong A billabong of high ecological and 
cultural significance to the north of the 
Veneto Club and Bulleen Park to the 
west of Bulleen Road. 

No project interaction from a surface 
water perspective. Potential 
groundwater impacts are discussed 
in EES Technical report N – 
Groundwater. 

None     

Bolin Bolin Storage and 
Wetland 

Recently constructed on Crown Land 
immediately south of Bolin Bolin 
Billabong to the Bulleen Road  

Change in local drainage network 
upstream of the system 

Potential change in flow to 
stormwater harvesting 
system. 

    

Trinity Grammar School 
Sporting Complex 
irrigation storage 

Irrigation dam located on Banyule Road 
with overflow to Yarra River. 

Irrigation storage is intersected by 
the alignment 

Loss of irrigation storage     

Trinity Grammar School 
Sporting Complex 
wetlands 

Wetlands upstream of irrigation storage Potential for changed outlet 
conditions or modifications to 
upstream diversion structure. 

Potential change in flow 
regime. 

    

Chandler Park Wetlands Proposed wetlands near eastbound 
entrance to Eastern Freeway from 
Chandler Highway 

Extension of wetlands being 
investigated to allow for treatment of 
road runoff from the Eastern 
Freeway 

Improve water quality 
treatment 

    

The Kew Billabong North of Eastern Freeway west of 
Willsmere Park 

Being investigated for water quality 
treatment use 

Very minor loss of flood 
storage or increased 
pollutants 

    

Kew Golf Club Storage Located immediately north of where 
Glass Creek cross beneath the Eastern 
Freeway 

Being investigated for water quality 
treatment use 

     

Burke Road Billabong 
Reserve 

north west of Burke Road crossing of 
Eastern Freeway 

None None     
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Freeway Public Golf 
Course Wetlands 

Immediately north of the Eastern 
Freeway within the Yarra River 
floodplain 

Being investigated for water quality 
treatment use 

      

Koonung Creek Wetlands 
(Wilburton Parade) 

Wetlands on Koonung Creek, south of 
the Eastern Freeway 

Relocation of wetland needs to be 
investigated 

     

Koonung Creek Wetlands 
(Valda Avenue) 

Wetlands on Koonung Creek, south of 
the Eastern Freeway 

Relocation of wetland needs to be 
investigated 

     

Koonung Creek Wetlands 
(Middleborough Road) 

Wetlands on Koonung Creek, north of 
the Eastern Freeway 

Being investigated for water quality 
treatment use 
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Appendix D – Comparison of select model 
results at select locations. 

D1 Yando Street Main Drain 

D2 Kempston Street Main Drain 

D3 Watsonia Station drain 

D4 Banyule Creek 

D5 Yarra River 

D6 Koonung Creek 
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Appendix E – Alternative northern TBM launch 
site 

E1 1% AEP peak flood depth afflux Banyule Creek 

E2 1% AEP peak flood level afflux Banyule Creek 

E3 1% AEP peak flood velocity difference Banyule Creek 

E4 Banyule Creek Comparison Locations 
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Appendix F – ARR 2016 sensitivity testing 
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Appendix G – Peer review report 
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