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Portion of load removed by stormwater treatment
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Upside-down stormwater treatment - surprisingly - gives 
the desired result!
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LESSON 1

True understanding – and all the 
things that go with that, such as 
the ability to predict and to manage 
– is possible only when you look at 
all of the components of the system 
together.

You cannot rely on your intuition!
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In most parts of the harbour, sediments and metal derive from more than 
one subcatchment…

…and the response in the harbour is driven 
by the combined inputs.



LESSON 2

To produce a desired outcome, 
you may need to look all the 
way across the catchment. 



Describe

Explain

Predict
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LESSON 3

It is often not obvious where 
things come from, but it is 
always worthwhile finding out.







LESSON 4

Predictions are useful –
scientists need to work out 
how to make more of them, 
and managers need to get in 
the habit of using them. 



Effects-Based Planning versus 
Planning Based on Assuming Continuation of Best Management Practices*

*Industry-standard best ways of “doing things”, e.g., installing and maintaining 
sediment-retention ponds in greenfields developments

 
 

Best Management 
Practices (BMPs) 

 

Effects-Based Predictive 
Catchment Planning 

Tools 

Need to deliver 
environmental outcomes 

Hope that they do Focus is on finding a way 
to develop the catchment 
so that environmental 
outcomes are delivered 

Need to use resources 
efficiently 

Uniformly applied Can target intervention so 
resources are used 
efficiently 

Need to recognise when 
new solutions are 
required 

Only become apparent as 
BMPs fail 

Prediction reveals BMPs 
are inadequate before 
they fail 

Need to plan for large-
scale change, e.g., 
climate 

Hope that BMPs hold up Can do this explicitly 

 



LESSON 5

We need standards.
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LESSON 5

We need effects standards.
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There are direct adverse effects associated with sediments 
(sedimentation, turbidity, substrate change) …

… but sediment also mitigates the effects of heavy metals.

The respective effects of sediments and metals are 
connected, so we should be jointly managing them.



Sediment runoff from the land provides the estuary with an ability to 
“assimilate” a certain level of heavy-metal inputs without SQG 
concentration being exceeded.

If we know the sediment runoff, we can work out what the heavy metal 
runoff should not exceed in order to keep metal concentrations in the 
receiving waters below SQG threshold.

In other words, the sediment runoff determines a corresponding heavy-
metal quota. 
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2. Calculate corresponding heavy-metal quota

1. Set limits on sediment runoff on the basis of sediment effects 

3. Iterate until an 
acceptable balance is 
achieved



The benefits:

• quota is based on effects in receiving waters, so is an extension of 
effects-based management

• trade quotas amongst subcatchments to optimise / facilitate 
development

• sound basis for evaluating monitoring – compare monitored loads 
against quota

• similarly, form the basis for state-of-the environment reporting

• could possibly be a way for dealing with cumulative effects?

• pave the way for user-pays…



LESSON 6

Contaminants need to be 
jointly managed. 



Managing landuse at 
the catchment scale

It is necessary!

1 – Catchments are nonlinear
2 – Manage the whole catchment
3 – Find out where intervention will be most effective
4 – Predictions are most useful
5 – Effects standards are needed
6 – Jointly manage contaminants 

Auckland Regional Council

FRST programmes Effects-Based Protection and Management of Aquatic Ecosystems (C01X0307), 
and Sustainability of Aquatic Ecosystems and Water Resources (C01X0215) 

Transit NZ, North Shore City Council, Waitakere City Council, Rodney District Council, Auckland 
City Council, Manukau City Council, Papakura District Council, Franklin District Council

Environment Waikato




