Highway Design, Stormwater Planning,
Local Waterways and Multiple Benefits
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Seeking environmental excellence, not step change.

Not all initiatives will make it through, but importantly they are all pitched.
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f 10 Environmentaj Sustainability

Transport Integration Act 2010 is our friend.

The transport system should actively contribute to
environmenta| sustainability by—

(a) protecting, conserving and jmproving the

. .l.' N iS N OT Th e b | OoC ke r. | natural environment;

I_e g I S | O | O (b) avoiding, minimising and offsetting harm to
| the local and global environment, including

, through transport-related emissions and
pollutants and the loss of biodiversjty;

(c) promoting formg of transport and the use of

jectives
P— rt system obje
Division 2—Tra nspo v forms of energy and transport technologies

Transport system obj EL‘:IiVE‘% ! which have the Jeast !mpact on the natyra]
7 e ‘ ic inclusion environment and reduce the overal]
g Social and ec 0“0"? , contribution of transport-related greenhouse
9 Economic prosperity N £as emissions;
Environmental SuSlﬂlIlElblllI}" \ , (d) improving the environmenta] performance of
- Integration of transport and l'dIld. use all forms of transport and the formg of
11 nicg oordination and reliability | energy used in transport:
v P - C . .
12 Etf‘lLICﬂL Y, health and wr_‘llbf—‘iﬂg (e) preparing for and adapting to the challenges
13 Safety and he presented by climate change,




Time to flip the approache A\
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To meet objectives
of Transport
Integration A

VicRoads as Public Land Manager
with a primary purpose of connecting communities safely

{ Leadership in Sustainable Asset Management }

beyond compliance

80,000 hectares
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WM supporting urban
growth planning in
Arden Macaulay and
Fishermans Bend

Environmental
Stewardship

We will co-create a sustainable

region through innovative resource
recovery and reducing our emissions.
Through improved sustainable business
practices and operations, Melbourne
Water aims to achieve balanced
financial, environmental and social

outcomes.

iy ==r B Wi
B Dlre
Qur Environmental Stewardship Strategy enhances the value
of our natural and cultural assets by ensuring resource
availability and service provision for future generations. We
also have a responsibility to protect and enhance the natural

environment and support biodiversity through a range of
activities (see Enhancing Biodiversity on page 29).




Things we learned along the way...

Ararat to Stawell Western Highway Upgrade
HE N

Beyond Compliance

ace




Things we learned along the way... AN

Environment
& Place

‘ LOCI

Shrubland Open woodland

& Environmental Effects Statements are too site-based
Grass|nd ense forest
Downstream Upstream '£
Downwind :_?
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: Road planning needs to be landscape planning

Go beyond the road to account for the landscape and community
Habitat fragmentation, indirect impacts, cumulative effects.

e
Major road %,
f — /

Minor road

Road and traffic characteristics

The ‘road-effect zone’

Source: Image by Zoe Metherill in van der Ree, Smith & Grillol (eds)
2015 Handbook of Road Ecology, Wiley Blackwell, UK.
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Roadsides are important (and critical) sites for ecological restoration.

Traffic

However roadside habitats may act as ecological zoe o
traps inviting fauna to get closer to vehicles.

Road
shoulder
Road
verge

Current scenario Better scenario

Figure 47.5 Increase the widths of water-shedding road shoulders (shown in yellow) to draw animals away from the traffic
gone of the road and improve peripheral vision for drivers. Source: [llustration by E. Lee.

Van der Ree, R. Smith DJ & Grillo C (2015) Handbook of Road Ecology. Wiley Blackwell
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Fauna protection is strongly values-based.
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SPECIES CONSERVATION STATUS | LIKELIHOOD OF OCCURRENCE IN | ABUMDAMNCE / DISTRIBUTION f ECOLOGICAL CONSEQUENCES OF SOCIAL CONSIDERATIONS AND
(0-5 Rating) PROJECT AREA (0-5 Rating) SCALE OF OCCURRENCE (0-5 Rating) | IMPACT (on species at a population | SOCIAL IMPACTS (0-5 Rating)
or conservation level, not individual
Spts — Fed,/State Sig Spts — Confirmed occurrence Spts — occurs in very few locations level). Spts — High social
3pts — Local Sig along road and/for in unknown locations and/for impacts/consideration
1pts — Abundant, not of 3pts — Likely to accur very small population sizes Spts — High impact on population 3pts — medium social impacts /
conservation concern 1 pts — definitely not likely to ipts — patchily distributed along 3pts — medium impact on consideration
but protected ocour length of project, and/or general population 1pts — low social
Opts-introduced spacies idea of where it oceurs and/or 1pts — low impact on population impacts/consideration
e o i ation s s Opt — no impact on population Opt — no social impacts
1pts — occurs along entire length of
project, and/or in known locations,
and/or in large numbers
Eastern Grey Kangaroo 1 5 1 0 5 (serious damage to car)
Brushtailed Phascogale 5 3 3 S 3 {local people love phascogales)
Amphibian X 3 5 3 3 1
Amphibian Y 5 1 3 4 5 (logo/emblem for local school,
focus of town reyeg works)
All snakes or snake X 1 5 3 3 1
Wedge-tail eagle 3 3 1 5 3
Squirrel Glider 5 5 3 3 3
Woadland birds (could do 5 5 1 3 2
them as a group, perhaps?)
Golden Sun Moth 5 3 5 1 1
Raven 1 5 1 1 0
ete

Sample Fauna Impact Scoresheet
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Aquatic habitats could be much more integrated
part of infegrated water management.

Continue to yell this into the wind
Keep roads as far away from streams as possible.
Avoid stream crossings.

Keep designing for this
Large natural or semi-natural buffer between the two.

Insist on this
Long span floodplain bridges to allow for natural stream dynamics

If we must have culverts or short span bridges design them to simulate the natural channel.
. . . . m Common Name  Mountain galaxias (Ornate mountain galaxias) Declining
This means the aquatic and riparian processes
can function without interruption R s -
and helps support all life stages
(oh, and it will also help with flood conveyance).

Van der Ree, R. Smith DJ & Grillo C (2015) Handbook of Road Ecology. Wiley Blackwell



https://www.mdba.gov.au/sites/default/files/archived/mdbc-NFS-reports/2202_factsheet_native_mountain_galaxias.pdf
https://www.mdba.gov.au/sites/default/files/archived/mdbc-NFS-reports/2202_factsheet_native_flat-headed_gudgeon.pdf
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A highway upgrade project can ‘leave local waterways healthier than before’

Concongella Creek is classed in ‘moderate’ condition,
Index of Stream Condition

et \ o
. . . ?,'.
Section 3 alignment and land use around region
[ 4
2
.,

for highway upgrades
December 2018

DRAFT REPORT - Stormwater investigation
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Western Highway Section 3 Upgrade may involve the laying of an: .
- additional 312 million square metres of impervious surfaces ——— :;.:mm‘gm
- could generate approximately 100 gigalitres of water runoff

- 20-70% would flow to the network of local waterways and Concongella Creek.

We need less large storm event flows from the road to reach
the waterways as they are disruptive for aquatic habitat.
Unless they arrive via subsurface ‘baseflow’.
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Stormwater treatment for biodiversity %’E

7 1 P R -

Addltlonal stormwater solutions to go beyond 'best practlce

\ | ~
Based on an analysis of the gradients,
waterways, and impervious areas, the
alignment was categorised into three types of
zones.

The WSRD / Chain of Ponds sections are areas
where a new type of WSRD method could
reduce the number of connections to local
tributaries, by connecting the discharge points
to create a chain of ponds. This would be in
addition to the WSRD assets normally designed

Concept is to replace series of end walls and
discharge points into tributaries.

This area is 2500 metres NW of the O\% \ Instead create series of ponds on low side of
intersection of the St Georges Road and o road reserve, connecting in parallel to road |
Western Highway. \? } (dotted red line), running downhill until

trib. and constructed.

Increases opportunity to infiltrated water
near roadside trees, and reduce sediment / The Wetlands areas are zones where the road
runoff could be directed to larger regional scale
constructed wetland assets, that would also
support wildlife crossing and create new
biodiversity hotspots. They would be ephemeral

but would retain water for long periods of time.

water.

T o . 3 - \ . The WSRD / Tree Infiltration zones are areas
ateaeye okt Intersect waterviay POA 1 metr= contours (deved from DEM) ' \ / { : \ e where an increase in roadside area to retain
— High importance i GRonds A \ : / (ot \ i -~ | and filter water would be complimentary to

— Medium importance . 7 - \ RN ) & ; Nl ) .
Low importance or undlassified , L it R =5 | e + providing infiltration zones for roadside trees.

0 2.5 5 7.5 10 km
I T ]

Healthier roadside vegetation

. o . Waterways eatment options for stormwater Road network
PrOTeChng GqUOhC ho blTGTS —— High importance WSRD / Chain of Ponds —— Freeways
—— Medium importance Wetlands — Highways, arterial and sub-arterial roads

Crecﬁng GqUOﬁC hOb”GTS Low importance WSRD / Tree infiltration Other roads
Drawing fauna away from roads

In the future: Roadsides to buffer agricultural runoffe Roadsides to support agricultural dams?



Rural communities are standing up A LOCI
for their farm water and waterways Environmen

€1 Creek Country - Lifelines of the
s Riverina

el

The oats being sewn in hope of the rain coming to
lift the crop from the sail and therefore 5o 100 our
spirits.

Sunshine and rain will sustain.

£ k , Creek Country - Lifelines of the Riverina
W@ Apil10-Q

#andiover #creek!

Big Creeks need Big Signs
And big hearts to care enough to take any opportunity

#bigcreeks home to people with #bighearts and #biglo :
#creekcorridors #riparianrefuge #corridorsofconnectio : ; SUNDAY AGE JANUARY 20, 2019 pr  News T
#ecosystems #notreesnobeesnopoint #nowaternogood ] 4
#waterforfishfarmersfoodandfun #ourcreeksareenviron
#saveourcreeks #yancocreek #billabongcreek #colomb
#allthecreeks between #therivers #murrayriver #Murru

l.lteblood ‘
oftheland
and people-

Barkand]l elder
Kevin Knight
talksto
Indigenous
youth from
Bourke about
the cultural
significance of

the Darling
River.
Photo: Kate
Geraghty
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Road designers avoiding roadside tree planting, landscaping and associated

passive irrigation because they:
- have concerns for road maintenance concerns linked to soil moisture

- are applying existing standards that generally recommend limifing tree planting.

7

vicroads

\dvicroads | Potcy Documant

VicRoads Tree Policy

Assignment of CBR and Percent Swellto RC 50020
Earthworks Fill and %
s GEOPAVE ‘
e . 13 Technical Note ROAD CONSTRUCTIGN AUTHORITY Australian Standard®
MATERIALS GROUP
SCQPG . Objectives VERTICAL MOISTURE BARRIERS
e e Voo Policy Objectives TECHNICAL REPORT NO. 75 Residential slabs and footings

GoPAVE
. " e THE INFLUENCE OF
. TREES AND SHRUBS This Standard places particular emphasis on design for reactive clay sites susceptible to
- AGEEING GROD AR ORALE ON PAVEMENT LOSS OF SHAPE ?;%;E&?:gt ground movement due to moisture changes. The Standard takes account of the

oN

(a)  Swelling and shrinkage movements of reactive clay soils due to moisture changes.

(b)  Settlement of compressible soils or fill.

(c) Distribution to the foundation of the applied loads.

(d) Tolerance of the superstructure to movement.

I.M. BARRY
MARCH 1986

i vicroads



https://www.vicroads.vic.gov.au/newsmedia/2017/updated-vicroads-tree-policy

' Trees and Pavements

What is the broader ‘green infrastructure industry’ saying?

Don Cameron, University of SA

Simple engineering guidelines to date developed based on damaged buildings.
More research and improved models for prediction of soil moisture re-distribution near trees needed.

Trees with a good water supply (replenished water storage in the soil) should not cause problems.

What soil moisture models are currently used by road designers? Can we work to improve these?
What plant species guidelines are used by road landscape architects re soil moisture?
What processes are in place to improve and apply this knowledge for VicRoads?

What defines a ‘good water supply’ as mentioned above by Don?
Are the ‘water’ and ‘tree’ people coming together on this?

e ‘\I Locl

Environment

& Place



https://treenet.org/resources/a-geotechnical-engineers-approach-towards-trees/

y

Questions?e

Thank you

sheridan@loci.melbourne

www.loci.melbourne
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' MAJOR ROAD Environmental Excellence in Highway Design \i

GI(?T%‘F!FQCTS Pilot Program — Western Highway Stage 3 vicroads

Stormwater Victoria Conference 2019
Theme: Strategy, Policy and Education

Highway Design, Stormwater Planning and Local Waterways

As a non-profit organisation seeking new sustainability planning and design solutions, Loci Environment & Place Inc., has been pleased to
partner with VicRoads and Major Roads Project Authority to explore environmental excellence initiatives that can be applied in highway
design. Our project is designed to ‘work beside’ the road organisations and confront the barriers for ourselves as we seek implementation of
new sustainability solutions.

Loci, and its supporting specialists, worked to a multi-disciplinary brief to consider new approaches in integrated water planning alongside
equally complex and intertwined issues including ecological restoration, wildlife movement, greenhouse emissions, materials reuse and

sustainable transport challenges.

The project put us (the same people often thwarted by seemingly inflexible road design approaches) on the other side of these problems,
which has enabled us to pinpoint and articulate the reasons why many of these challenges arise. It is clear that all of us in the industry
continue to have a role in helping to address these issues as it is not just road engineering processes that are the problem. There are critical
gaps across the spectrum of policy, processes, evidence, communication, asset management, maintenance and monitoring need to be
addressed. Each issue is generally more practical than monumental in its ability to be resolved.

This presentation will share some of these insights, in particular using a case study from Western Victoria to explain how absent integrated
water planning is from the regular approach, and the ways that this can be turned around for future road projects.



