Auditing of Stormwater Assets

Part of Stormwater Fundamentals by Ocean Protect

Murray Powell — MBA, B.Eng.(Chem)
mpowell@optimalstormwater.com.au

www.optimalstormwater.com.au

@ optimal stormwater



http://www.optimalstormwater.com.au/

Thanks

* Thanks to Ocean Protect and Brad for running this webinar
series

* Thanks to Dan Rhodes at Ocean Protect for giving me the
M&M haircut from 8 mile on the webinar promo
material...... nice touch mate!

e Thanks to Justine Barrett (CSIRO) for analysing thousands of
GPT auditing outcomes (her slides follow)




Condition of GPTs in Australia
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Condition of GPTs in Australia
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Auditing & Condition Assessments

1. Stormwater conveyance

2. Stormwater treatment

Very different, treatment much more complicated.




Conveyance

) IPWEA

INSTITUTE OF PUBLIC WORKS
ENGINEERING AUSTRALASIA

Condition Assessment and
Asset Performance Guidelines

STORMWATER
DRAINAGE

Practice Note 5 V2 2015
NAMS.AU

Practice Note S — Stormwater Dralnage V2 2015 Pagel

Treatment

GUIDELINES

FOR THE MAINTENANCE

OF STORMWATER TREATMENT
MEASURES

January 2022




Stormwater Conveyance: Condition Assessments

PRACTICE NOTES MAY BE PURCHASED

The following Practice Motes are now avallable and more are being developed to provide guidance to practitioners:

PMI Footpaths and Cycleways

Publhshed 2014 {¥2)

PM2 Kerb and Chanmal (Gutter)

Aurblshed 2016 [(w3)

PM3 Bullding=

Aurblshed 2016 [v2)

PH& AMASERTC

{only avallable for AL Councils < 5000 population)
Arbshed 2077, Witharawn

PMS Stonmwater Drairage

Published 2015 (v2)

PMG Long Term Financlal Flanning
mh'u'ihE;EFﬂfF

PMNT Water Supgly & Seweraps

Publshed 2006 (v3)

PME Lavels of Service & Community Engagement
Fublshed 2016 (v2)

PG Roads Favemeant (WVisual Assessment)

Publ shed 2015

PM9.] How to Assess Road Pavement Condition
Putished 2016

PMN9.2 How to Integrate Pavement ASSessments into

AM planning

Pubished 2016

PMN10.1 Farks Management

Pubished 2014

PMN10.2 Farks Management: Renewal Flanning,
WValuation and Asset Management Flans

Pubi shed 2016

PMN10.3 Farks Management: Lavals of Service
PubWshed 2017

PMN Towards More Sustainable Street Lighting
Pubished 2014

PN 12 Useful Life of Infrstructure

Pubished 2017

Practice Motes are being developed to give nationally consistent guidelines on:

PN 13 Capital Priceitisation

To purchase your cogy of the Indvidual PFractice Notes, as they become avallable, visi www ipwea org/bookshop

Enguiries: IPW EA Australaslia
01300 416745
& admin@pwea org

e PN5 being
converted to

an e-book in
2026

e |PWEA
website for
more

admin@ipwea.org




Stormwater Conveyance: Condition Assessments

e Pits
* Pipes
e Culverts

e Channels

e Swales
e (OSD/detention

 Condition Assessment level 1: inspect to see if its working

 Condition Assessment level 2: chips, cracks, misalignment, corrosion,
roots, blockages, anything impacting conveyance capacity.




Stormwater Conveyance: Go to IPWEA PN5

PIPES (Of various Materlal Types)

This image is from PNS5,
showing some of the
structural conditions
that can lead to failure
of conveyance assets.

Rocks in pipes, roots in
pipes, cracks in pipes
and misalignment of
pipes....

: Root Intrusion (after cutting)



Stormwater Treatment: Condition Assessments

 Primary Treatment — (GPTs, trashracks, media filters, pit traps, etc)
 Secondary Treatment — (bio, wetlands, swales, raingardens, etc)

 Condition Assessment level 1: monitoring to see if it needs cleaning

 Condition Assessment level 2: Reporting on any damage or corrosion
noted (typically done during the cleaning process)

e Condition Assessment level 3: Auditing




Types of Auditing

 GPT Auditing (primary treatment)
 “WSUD” Auditing (secondary treatment)
e Basin Auditing (detention & retention)

e Pits and pit trap auditing

e Stormwater Inlet safety audits (NEW)




Stormwater Safety Auditing

‘(!“‘:,_)' Manly

NSW NSW Public Works Hydraulics

Laboratory

Stormwater Inlet Safety

Risk Management Guidelines

Report MHL3154
17 July 2025

Prepared for:
NSW Public Works

Available in a fortnight (todays
advice)

Details on how to get a copy will
be on the NSW Public Works
website

They will advise everyone via
linked in, and StormwaterNSW
will advise all our members via
our newsletter.

Any more questions, send me an
email. © (address at the end.)




GPT Auditing: What do you consider during an audit?

Shoalhaven City Council GPT Audit

Everything:

e Civil

e Structural
 Hydraulic

e WHS

* Maintenance




GPT Auditing: What do you get from a GPT audit?

» Site Specific GPT Audit Report

 Data Sheet

e Sijte Specific One-Page-Cleaning-Spec

e Rectification Spreadsheet

 Options and Ballpark pricing of these

e (Capacity building presentation

* |nputina 10 year capital works program to upgrade devices

 Warts and All, everything GPT owners need to know about their
devices, and how to get better outcomes from them.




GPT Auditing: What do you get from an audit?

This can also lead to:

* Assessments/proof on device effectiveness (input to MUSIC)
 Better understanding of Cleaning requirements (input to tenders)
e What s being cleaned well, and what is not... and why

* Training of maintenance staff and maintenance Contractors

e Correct cleaning cost allowance, compared to current amount, to
justify increases in maintenance budgets

 Changes in Council policy (more good devices, no poor devices)
* All device info into Councils GIS




GPT Auditing: What do you get from an audit?

 GPT Audit findings can feed into most Council’s long-term strategy for
ongoing O&M for their entire environmental protection arsenal.

* It could also include replacement cost (asset value) estimates
* |t could include estimates of performance (pollution removal rates)
* It will produce great photos of traps working well (or not)(media ops)

* It can identify which devices to use when training the cleaning
contractors

 Which devices can have decanting onsite (increased cost-benefits)
* |t canlead toimprovements in WHS and a cleaner environment




GPT Auditing: How often?

Monitoring: monthly

Regular Cleaning: 3 monthly

Comprehensive Cleaning: Annually

GPT auditing: once every 10 years!




GPT Auditing: Pics

Lid too heavy, needs a machine, doesn’t meet WHS




GPT Auditing: Pics

Auditing showed a Lintel blocked with litter, pit blocked with litter,
no maintenance has resulted in the pit not working at all




GPT Auditing: Pics

The GPT had been cleaned but the audit showed the upstream
pipe to be 40% full of sediment!




GPT Auditing: Pics

The inlet to this Humeceptor could not be seen until you entered the device.
Council had all 5 Humeceptors non-operational, even though being cleaned.




GPT Auditing: Pics

Sometimes you actually find GPTs working well, like this CDS unit




GPT Auditing: Pics

However even good GPTs can be installed badly, like where the
inlet chute for this CDS unit doesn’t connect to the wall.



GPT Auditing: Pics

Pit basket with 100 micron mesh, blocked and non-operational in
one month. Need to use much coarser mesh



GPT Auditing: Pics

This net trap was found empty, because the bag was open at the
end, and vandals had cut holes in it to get their balls back




GPT Auditing: Pics

This ecosol had never had its back sump cleaned, therefore non-
operational, there is concrete in the lifting eye, cant remove the lid



GPT Auditing: Pics

This Ecoceptor had its drop inlet blocked, the device is hon-
operational, and there is no way to inspect it, access it or clean it.



GPT Auditing: advice from the Yellow Book




GPT Auditing: who can do auditing (advice from the Yellow Book)

9.8 Who can do Auditing?

Cleaning contractors that clean the measuras
should not be engaged to conduct an awdit
because they have a conflict of interest In
confirming how well they are doing the cleaning.

Proprietary companias that sell GFTs or other

J
products have a conflict of interest and therefore
cannot conduct an audit.

Councils cannot audit themselves as they have 3
conflict of inkerast in reporting on themselwes

Independent and experienced consultants, that know all about the
different types of devices, their operation and their maintenance, and
have NO CONFLICT OF INTEREST can do GPT auditing.



GPT Auditing: auditing and cleaning

Clean first?
Audit first?

Clean and audit at the same time?

..... Audit first. See the GPT in its “natural state”

If you clean first, you remove evidence of how it works
If you do them together, it takes 4 times the time and costs 4 times the cost




GPT Auditing: Deliverables

N
wollongong

city of innovation

Council Asset ID
GPT Make / Model
Street Address

GPS Coordinates

GPT Audit Date

Site Access (keys,
gate, restrictions)

Lids (size, type, tools
required)

GPT Measurements
(DTI, DTP, DTB)

Inlet / Outlet
Dimensions

Project No. 251693

Wollongong City Council
GPT Audit Report 2025

ASSET INFORMATION
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Ecosol RSF 4750
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-34.469964, 150.778447
22.04.2026.
GPT is located in the grasses alongside maintenance driveway on the
intersection of Farrier Place and Saddleback Crescent

3-part Ecosol cast iron lids, gatic lifters required

DTI-2.1m

DTP-2.75m

GPT found with 1.1m of pollution depth and is at approx. 150% full.
The back sump was full, meaning this GPT is in bypass.

DTB (unable to be recorded due to pollution volume)

1050mm

@ ﬁ optimal stormwater
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wollongong GPT Cleaning Specification m‘iﬁﬁﬁl‘!

1101074 - Farrier Place, Kembla Grange
Ecosol RSF 4750

The GPT is located in the grasses alongside maintenance driveway on the intersection of Farrier
Place and Saddleback Crescent Reverse fruck over the vegetation to clean

Monitoring:

1. Open the multi-part solid top steel lid over the central capture silo chamber. Socket set and
Gatic lifter required.

2. Use a Survey Staff (5m) to measure the depth from ground to pollution. Let the staff fill with
water and sit there under its own weight

3. Use the Data Sheet for the device to determine how full it is and if cleaning is required
Regular Clean:
1. Take secateurs and cut back the spikey tree next to the inlet.

2. Open the solid top gatic lids over the capture silo. Take a photo showing the pollution. Use
the Survey Staff and Data Sheet to measure and record the valume of pallution_

3. Take 10 sandbags and go to the outlet headwall and build a dam to stop the backwater

4. Suck pollution from the capture silo (i.e. inside the screens) via sucker truck. Jetthe screens
clean. Take a photo after cleaning to show an empty capture silo and clean screens.
Dewatering is available onsite, dewater onto vegetated area alongside the GPT. Ensure a
minimum of 30m of vegetated pathway before flows enter any downstream waterway. Do not
concentrate water.

5. Replace the lids, then recycle or dispose of waste.
6. Litter pick the area, and remove the sandbag dam
Comprehensive Clean: (once per year)
An Annual, or “Comprehensive Clean” is a five (5)-stage process. As per above, plus
1. Suck pollution from the capture silo (via sucker truck).
2. Suck pollution from the outlet.
3. Suck and jet pollution from behind the left screen.
4. Suck and jet pollution from behind the right screen.
5. Suck pallution again from the capture silo.
Take another photo after cleaning to show an empty capture silo and clean screens.
Gnind back and grease all lids before replacing them. Recycle, or dispose of waste.

Take a photo of the backwater and vegetation causing it. Council to remove this vegetation.

)

@ i} optimal stormwater
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GPT Auditing: Deliverables

Sydney GPT Audit 2026
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GPT Auditing: Deliverables

Condition Rating

B Perfect Working
Condition

Good condition

Not Suitable but
operational

Poor condition working
at less than 20%

B Non-operational




GPT Auditing: Deliverables

Rectification Category

B Good Condition / No
works required
B Maintenance Only

Minor Works

Structural Works / Major
Works

B Decommission/Replace




WSUD Auditing: why is it harder.....?

* Same process
 Same deliverables

e But virtually all devices/solutions are one-off, consultant designs and
they are all different.

 Poor records of media type, design hydraulic conductivity, design
wetland depth etc.

 Data Sheets are all customized
* One-Page-Cleaning-Specs are very site specific
* |t takes time to work out how things work differently at each site.




WSUD Auditing:

T AN

: B ‘&..2” Y -v,-v:
ey (AT

Upstream GPTs were audited and found to be the cause for this wetland’s
algal bloom. Once the GPTs were fixed, the wetland recovered nicely.



WSUD Auditing:

This Bio and OSD solution is ugly and not working. Plenty of bios
have issues.



WSUD Auditing:

This bio is trying to convert |tself mto 3 wetland No hydraullc conductivity
testing required here! Another bio, non-operational.



WSUD Auditing:

*Carer 0

The lamandra is growing infront of the opening to this raingarden, preventing
the flows from getting in. Easy to fix, now that auditing revealed the problem.




WSUD Auditing:

Pond had problems. Pond and GPTs upstream audited, then rectified,
water levels controlled, aerators added, now pond is beautiful




Take-home Messages:

e Auditing of Stormwater Assets is unsexy and boring..... but essential

* If you don’t know what you have, or how it works, how can you manage
the asset.

e Conveyance Assets are much easier to “audit”, refer to IPWEA PN5

* Treatment Assets are much harder to audit, because the scope is about 3
times as large, a lot of knowledge is required, and it commonly requires
confined spaces entry. Refer to the Yellow Book.

e GPTs (primary treatment) should be audited first, and WSUD (secondary
treatment) assets should be audited second

* Don’t clean first, and Don’t combine auditing and cleaning!
* Auditing should be done once per decade



Take-home Messages:

* Outcomes should include a site specific Audit Report for each asset, also a
Data Sheet and One-Page-Cleaning-Spec, plus a Rectification Spreadsheet.
Plus plus plus

* Use the information to improve cleaning practices, rectify or upgrade assets or
decommission if required.

* Costing information can help to justify increased cleaning budgets, and better
water management advice can reduce cleaning costs

* |If you are not monitoring and cleaning your assets, expect them to fail.
Historically 80% of GPTs are not meeting expectations

* Use the Audit outcomes to change which devices get approval.
* Use the Audit outcomes to improve the capacity of your staff.
* Plus....Stormwater inlets/outlets auditing.... Was coming, its now here.



QUESTION TIME

Murray Powell

mpowell@optimalstormwater.com.au

www.optimalstormwater.com.au
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