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Today’s webinar:

* What is stormwater?

* Stormwater impacts on our local waterways
Water Sensitive Urban Design (WSUD)
* Catchment level
* Local level
* Lot level

* Stormwater pollution
* Identifying and assessing stormwater pollution
* Finding major sources of pollution

* What can we do? Linking scientific data to community
education and awareness programs



What is stormwater?

High % impervious area

Impervious area

As hard surfaces increase due to
urbanisation, so does the volume
of stormwater and any
assoclated pollution

Rain falling on highly impervious
areas goes straight down a
concrete drain to the waterway -
high volumes during rain events

Low % impervious area
Rain falling on less impervious
areas filters into the surface and
through the soil before entering
waterways — low volumes during
rain events



What IS stormwater?

Urban




What is stormwater?
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Impacts of stormwater
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Compare pre- and post-development
hydrographs
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The “Urban Stream Syndrome”

v} Size of high fio

PIFES SEALED DRAINS

- CATCHMENT  RIPARIAN STREAM
L ZONE —
E o Water supply FLOW

wk leaks S +Baseflow i AT S S
DEh | 3 :’:;h__) , i BI0TA
=2 Z Sewerage _‘_,a-"'ﬂ ot Frequency of .
i leaks -.____‘_J i overland flow | = R
o« : Freguendy of - v - 1 Telerant fish

v | erosive flow -.\'_.I' " dSensilive fish

(/7 ¥Piatypus—

=
L
14
=T 1 -y
w 4 - i il
= S A[DO] uauahiﬁl_ :
2 AToxicants| &= A
= T[TSS]I..QMJW lm
o ¥ Temperature y ' &
> | EFFECTIVE MGRFI ICIL!’JGH‘ "" e
Z | (CONNECTED) SN \ﬂ‘
@ | IMPERVIOUS / + Channel widt " "
S5 |AREAS (EI4) | / 1 Pool depth < ’.
o | ' ¥ Scour ‘,
g < | ( |__Sedimentstior "
UNCONNECTED e ‘i‘\\ k’:--wm—m'-:'-lea-“--t-’r---__-'..‘ j!‘
IMPERVICUS = N,
AREAS 't LIGHT fﬂ)
- i -

MATTER
INPUT ;

s B T A —

(™
— el ol _
,, ORGANIC '] .""‘—Grganic matter |
——=*+ retention and
i microbial activity | SESLea s

5 —
1 Respiration |
.+ '

r+  Production

':¢Nu:n{.~nl

=¥ uplake |
7 (¥ )
I' ; Leaf

e

"//,4, breakdown |

Walsh, C. 1, Roy, A. H., Feminella, J. W., Cottingham, P. D.. Grofiman, P. M., and Morgan, R. P. (2005). The urban stream syndrome: Current

knowdedge and the search lor & cure. Journal of te Maorth amencan Benthalogical Sociely 24, 7O5-T23.




Impacts of stormwater

Increased peak stream flows:
* Eroding stream banks and physically degraded streams
Decreased dry weather stream flows:

* Degraded habitat for dolphins, platypus, fish and
aquatic animals. Affects access to food, shelter and
breeding habits.

Efficient transport of pollution to streams:

* Beaches unsuitable for swimming for 1-2 days after
heavy rain

* Affects access to food and breeding habits.



Physical impacts - Incised Stream Channel
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O'Driscoll, M., Clinton, S., Jefferson, A., Manda, A., and McMillan, S. (2010). Urbanization Effects on Watershed Hydrology and In-Stream Processes in the
Southern United States. Water 2, 605-648. doi:10.3390/w2030605.
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Physu:al |mpacts - Incised Stream Channel

L

Diamond Creek below Eltham Township. Lids
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Managing S E] guatity, § T
Mitigating ﬂmdmg risk, |

Harvesting rainwater and stormwater for potable

and nonpotable use,

Greening the urban environmentte reduce the

heat island effect %enerated by intensive urban

development and increased pavements, and:;

Improving the aesthetics of the drban environment

to encourage a feelmg of well- belng In the

3 commuwga Rt o L R




Water Sensitive Urban Design

* USA: Low Impact Development (LID): response to
Clean Water Act, 1972

* UK: Sustainable Urban Drainage Techniques (SuDS)

* EU: Water Management Directive

* AU: Water Sensitive Urban Design (WSUD): Legislation
varies widely by State and local Govt.

* China: Sponge Cities, 2013

* Africa: Water Sensitive Settlements

Guiding Philosophy of Total Catchment
Management:

Aim to retain precipitation on the area where it
falls



Water Sensitive Urban Design

* Point: Bioretention cells, rainwater tanks, constructed wetlands, dry

* ponds, infiltration basins, rain barrels, sand filters (surface), and wet
ponds

* Linear: Grassed swales, infiltration trenches, and sand filters
(nonsurface)

* Area: Green roofs and porous pavements

Point Linear Area

Infiltration basin Biofiltration trench Permeable pavement



Aim to make the post- development
hydrograph more like pre-development
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Water Sensitive Urban Design

Port Phillip Bay Environment Study 1996 (CSIRO)

Most toxicants immobilised in sediments, and tend to stay there

Nitrogen has a rapid turnover due to marine and benthic
phytoplankton,

But, the bay has a finite capacity to metabolise nitrogen

If this is exceeded, the consequences could be dramatic and
irreversible

=> Special focus on reducing nitrogen inputs to the bay



Water Sensitive Urban Design

Vic Guidelines for Stormwater management require:
* 80% reduction in TSS

* 45% reduction in TP

* 459% reduction in TN

* 70% reduction in gross pollutants (litter)

Melbourne Water operates a stormwater offset service,
priced at $6,645.00/kg N pa

hitps://www.melbournewater.com.au/building-and-works/developer-guides-and-resources/drainage-sch
ames-and-contribution-rates-2-0



https://www.melbournewater.com.au/building-and-works/developer-guides-and-resources/drainage-schemes-and-contribution-rates-2-0
https://www.melbournewater.com.au/building-and-works/developer-guides-and-resources/drainage-schemes-and-contribution-rates-2-0

Ecological impacts - Pollution

stormwater
pollution?

I What is

As stormwater travels
across hard surfaces it
picks up various types of
pollutants from:

Driveways and roads

Industrial discharges

Urban discharges

Dumping of toxicants




Ecological impacts - Pollution

Pollution

I Stormwater
Categories:

» Sediment and turbidity

* Nutrients

* (Oxygen depleting substances

* Hydrocarbons, oil and grease

« Bacteria, viruses and pathogens

*+ Heavy metals

« Synthetic organics (pesticides)

« Persistent organics (e.g. PCBs,
PFAS)




Werribee Catchment

Land use change
and pollution
generation

Different land uses can
generate different pollution
profiles

Important to match the
stormwater management
strategies to pollution profiles

As urbanisation increases so
does pollution levels in aguatic
ecosystems



Industrial pollution
is a major problem

Pollution from industrial
areas can be through:

* Lack of awareness

* Poor business practices

* Lack of trade waste
arrangements

* Deliberate dumping




Sediment Pollution ~ Land Use changes 2011 - 2016
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https://www.researchgate.net/publication/313962798_Linking_urban_land_use_to_pollutants_in_constructed_wetlands_Implications_for_stormwater_and_urban_planning

FPredictive variables

Sediment Toxicity ~ Population Demographics 2011 - 2016
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Marshall, S., Sharley, D., Jeppe, K., Sharp, S., Rose, G., and Pettigrove, V. (2016). Potentially toxic concentrations of synthetic
pyrethroids associated with low density residential land use. Frontiers in Environmental Science 4, 75.
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Sediment Toxicity ~ Population Demographics 2011 - 2016
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* Toxicity highest in low-density, low
population catchments

* Bifenthrin (synthetic pyrethroid
Insecticide) was the major cause of
toxicity



Stormwater
pollution profiling

» Stormwater can be profiled for
several common pollutants

« Specialised samplers can be
deployed into the stormwater
at numerous locations

« Allows high risk drains to be
identified, and point sources to
be investigated

* Education and enforcement
programs can then target areas
responsible for the pollution




The problem with
traditional stormwater
sampling

. Contaminant concentrations vary
over time - pulse pollution events

« Analysis of many grab samples to
characterise water quality is very
expensive.

*  Pollutants are often not dissolved,
but are attached to fine particles
suspended in the water

»  Auto-sampling is expensive and
requires power at every site.

|ISCO battery-powered automated
water sampler



I StormScout
Technology

« StormScout samplers allow:

« Episodic events to be
captured

« No power required

- Very cost-effective

» Allow multiple samplers
to be deployed across a

catchment at the one
time




How passive sampling works
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Werribee Stormwater
pollution profiling

Results

Pollution levels varied throughout
the catchment

High levels of pollution followed a
similar pattern to sediment
pollution

Urban and industrial areas had the
highest levels of stormwater
pollution

The Maltby Industrial area had the
highest pollution levels




Hotspot investigation with
EPA Victoria and WRA

Results

Ten stormwater drains in the
Maltby Industrial catchment were
profiled to identify high pollution
risk areas

Heavy metals and hydrocarbons
were identified as the major
chemicals of concern




Hotspot investigation
with EPA Victoria and
WRA

Results

» EPA (OPLE program) and the
Werribee River Association
conducted an education program
throughout the pollution hotspot
area

Response from business owners
was positive

Many business owners indicated
they would try to do better in
reducing runoff from their
premises
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EPA and WRA
education program
was successful

» Stormwater was profiled again six
months after the education
program

water poliution signincantiy

ased after the education

On-going stormwater education is
critical in reducing long-term
stormwater pollution
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https://bio2lab.shinyapps.io/WerribeeRiverCatchment/



https://bio2lab.shinyapps.io/WerribeeRiverCatchment/

Pollution did

IncCrease at one
site (H5)

* Increased pollution linked to poor business
practices and illegal discharges in the area

= EPA was notified and enforcement action
commenced with a pollution abatement
notice issued




Community Engagement: 1. Biological Monitoring

Biological monitoring
to assess ecological
condition of waterways

= |nvertebrates are great indicators of
waterway health and ability for
ecosystems to support fish and
playtypus
Invertebrates are abundant

« Widespread - can compare across sites

» Range of sensitivities to pollution

[hey respond to environmental
changes




Invertebrate diversity | *a&®

*Sensitive

stoneflies

mayflies




Invertebrate diversity S

*Tolerant




Biological monitoring
to assess ecological
condition of waterways

 Macroinvertebrate surveys
were conducted at sites where
sediment was collected

Numerous indexes were
assessed

e SIGNAL
* No. of families




Macroinvertebrate health

Spring 2019 . Autumn 2020



Identifying
chemicals of concern

Sediment
Ecotoxicology

In situ
Microcosms




- Death
« Population changes
- Loss of species

» Reproduction

« Death - Oil and litter
« Liver damage

» Loss of food (insects)
- Reproduction

« Death - chemicals
« Liver and gill damage
- Loss of food (insects)

« Reproduction

Foodweb impacts

Platypus and fish populations
can be both directly and indirectly
impacted by poliutants



Community training in
biological
assessments

« Community members
were trained to conduct
macroinvertebrate
surveys

« Volunteers were also
trained in insect
identification

* On-site training also
included information on
how biclogical
assessments can be
used to identify
pollutants of concern



School education
and awareness
programs




Reducing litter impacts
on our waterways

* Drone technology to
identify litter
hotspots in the
Werribee
Catchment

* On-ground litter
surveys and
community
collection days




Improve
business
practices

« Capture all waste
- Use spill kits iﬁ
« Use waste trays

= Dispose of waste through
EPA approved contractor

» Store drums with lids on
and undercover

» Permanent Bunding for
long term storage

- Covered work areas

= Wash vehicles and parts
away from stormwater

= Use registered waste dis-
posal service

= Use portable bunding
when spills oceur

+ Recycle where applicable

Wmmﬂ
- Trade waste?

"« Have MSDS available for
“all chemicals



Save our rivers by preventing

Education and awaren_ess S
programs are essential

Lets reduce our reliance
on expensive
stormwater
management and stop
pollution at its source

Solution
We can all do our bit to s
stop pollutants from s 300 168 o o A oo Svma D
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Community Engagement: 2. Water Quality

Monitoring: https://creekwatch.bio2lab.com
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https://creekwatch.bio2lab.com/

An interactive water quality monitoring program along
Dandenong Creek

First Friends of Dandenong Creek, via a federal
funding grant for community environment groups
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Friday night — possible

pollution event
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QUESTIONS?

Contact details:

Steve Marshall
Technical Director

Ph: 0425884840


mailto:steve@bio2lab.com

