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Introduction

Bioretention is a very common feature in urban stormwater quality
management, | wanted to increase the information across the

iIndustry
What inspired me?

We know maintenance is a significant challenge, but itis required to
ensure the bioretention systems are functioning. But how much is

maintenance?

Auditing: approximately 700 GPTs, and 300 WSUD systems across 4
years.






What /s Maintenance?

Definition By Water by Design

The act of taking an established well functioning bio-
retention system and undertaking necessary work to
ensure it continues to function well
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Historical Cost Figures

Melbourne Water - cost estimates only, undated, sample size unknown
Parsons, Brinckerhoff - cost estimates only, 2013, sample size unknown

Water by Desigh — cost estimates only, 2015, sample size varying
between 0 and 122 sites for maintenance only

Most available guidance is 10-15+ years old
Often estimate-based

Small or unclear datasets

Pre-inflation

Used for business cases, feasibility, policy



Data Sources

Number of bioretention

State or Territory systems
(Queensland 1
New South Wales 61
ACT °
Victoria 1
South Australia 3
Tasmania 3
Total 8

Contributor

Number of bioretention

systems

Public authority 8
Private industry [
Total 15




Data Characteristics

Real-world life cycle costs from 78 systems
All pricing was between 2021-2025

Bioretention cateqo Bioretention size (m?) Number of
gory bioretention systems

Small 0 to 50 10

Medium 20 to 500 20

Large =500 18

Total - 78




Methodology

Installation EXCLUDED:
INCLUDED: Design

Media Land acquisition
Earthworks Broader external
Underdrains infrastructure

Traffic management

Associated
structures (retaining
walls)

Maintenance:

Routine activities
only

Regular
maintenance
required

Excludes renewal

Renewal:

Full media
replacement +
replanting only

Excluding

One-off minor civil
repairs
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Maintenance Frequency discussion

Maintenance was important | had to ensure | spoke to asset managers
who were, “taking an established and relatively well functioning
bioretention system, and undertaking the necessary actions to ensure
that it continues to function relatively well.” (Healthy Land & Waters)

Maintenance had to be regular, maintenance can not be considered a
€€ »
one-off”.

This became interesting as the maintenance frequencies varied from 2—
/ 14 visits per year
Median 12 per year

Some of the contributors couldn’t use some basins for the dataset as it
was receiving no maintenance



Results for Installation

Installation costs ($/ m?)

Small
3,750 3,888 2,223 6,050 5
(<50m2)
Medium
1,112 1,418 389 3170 16
(50 to 500m?)
Large
450 466 196 743 9
(>500m?)

Cost per m?increases significantly as size decreases.
Significant variability in the prices

Complexity effect is a main contributor to both the variability, and the price
decrease in scale (streetscape vs basin)



Results for Annual Maintenance

Annual maintenance costs ($/ m?/ year)

77 74 33 113

Small 3
(<50m?)
Medium 32 28 5 77 33
(50 to 500m?)
Large 10 12 6 23 4
(>500m?)




Results for Renewal

Rectification costs ($/ m?)

Median Lowest Highest
Small
679 679 560 798 2
(<50m?2)
Medium
175 358 150 750 3
(50 to 500m?)
Large
60 77 31 142 5
(>500m?2)

Renewal Costs were more difficult to obtain, as it is a process not often funded by Councils for
obvious reasons such as cost benefit up against failed road infrastructure

Inadequate maintenance leads to expensive rectification costs, and without a commitment to
maintenance, rectification will occur again.

Where maintenance was absent or poor, systems were receiving full media replacement within

7/ years.



Short break for questions



Previous Guidance vs My Observations

Installation on a small basin:

Historic Range: $350-$1,000/m?

Observed Range: $2,223-$6,050/m?>

Observed Median: $3,750/m” (small systems)
Approximately a 6-fold increase on existing datasets

Annual Maintenance on a small basin:

Historic Range: $5-$30/m?/year

Observed Range: $33-$113/m?/year

Observed Median: $77/m?/year

Approximately a 6-fold increase on existing datasets

Published guidance likely underestimates present-day costs
Typical costincreases are not reflected e.g. Construction Inflation + labour + material escalation

Impact of small datasets



Discussion

Variability of costs:

While costs scale is consistent, as size decreases, the per unit rate increases,
there are other factors.

High variability in design complexity, e.g. integration with streetscape, traffic

mana%ement retaining walls, and a general increase in cost and time with
complexity of construction

Variability in maintenance can be based on system complexity, appropriateness of
design, effectiveness of pretreatment

Requirements are stringent regarding hold points during installation

Risky working in live stormwater systems



How to reduce maintenance/renewal costs

Pretreatment:
* Focus on the treatment trains, protect the bioretention
* Allow bioretention systems to focus on their treatment targets (nutrients)

Off-line configuration
* Protect the bioretention system from high flow events, potential scour events

A commitment to regular maintenance
* Consistent maintenance required

Designing for maintenance, access, simplicity, efficiency

One-off catchment occurrences — contamination.
* We cannot plan for these necessarily



Closing remarks

| wanted to reiterate the requirements for maintenance of
bioretention systems

From top-down policy levels, if we under-estimate life cycle costs,
we under-fund maintenance, and that ultimately undermines the
health of our waterways.

If we aren’t maintaining our water quality assets, we won't meet our
water quality targets



Contact me

Harry Maher NER, CPEng, RPEQ

e: Hmaher@optimalstormwater.com.au
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