FAQ3.2: Performance standards versus the BPO

The Resource Management Act (RMA), 1991, provides for adoption of the best practicable option (BPO) in
relation to the discharge of contaminants. Under the RMA, matters to which regard must be had include, but are

not limited to the:

A Nature of the discharge;

A Sensitivity of the receiving environment;
A Financial implications;

A Relative effects when compared with other alternatives;
and

A Current state of technical knowledge and the degree of
risk and / or certainty involved in successfully
implementing it.
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Nukuhou Wetland
Source: Department of Conservation

Whilst the RMA does provide for the application of the BPO', a number of regional councilis have set device
performance standards or water quality criteria for the short term and long term discharge of stormwater. For
an RCA, the mix of defined water quality criteria and the BPO can be a catalyst for complex studies and debate.
The BPO versus quality criteria is also a matter that can affect the overall approach to stormwater quality,
including device type. As itis clear that the Act does provide for the BPO, this may be an unnecessary and
expensive diversion, and may require a discretionary or non-complying consent, or a plan change to enable a BPO

based approach to be pursued.

Before embarking on a particular course of action, it is important to understand some fundamental underpinning
precepts. The first two relate to the design of devices and their subsequent performance. The last two points
relate to the consenting practices and perceived consent holder performance relative to imposed conditions or
statutory Ytestsl and thresholds. It is suggested that these need to be considered from the outset of any strategy,
project, or consent; in so doing, this is likely to also help simplify other issues and clarify the way forward.

! The RMA also includes the concept of reasonable mixing. Whilst reasonable mixing should be considered, it is
important that this is not used to justify either dilution or a Ydo nothingl approach; rather it may assist the assessment

of effects once the BPO has been applied.
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1. Physical chemistry

Whilst sediment adsorbed contaminants are not the
only road related contaminants of concern (see FAQ1:
Does quality matter?), many conventional treatment
approaches still focus on sediment removal (and
therefore the removal of other associated
contaminants). The Yrulesl of chemistry therefore apply
to any device and affect performance.

Sediment with a given particle size distribution and
density will settle in water at a given rate when
conditions are conducive to do so. The physical Henley Lake filled with muddy water
performance may be affected by chemical Source: Masterton District Library

characteristics such as particle charge (important when
managing clay particles that are both charged and colloidal), other contaminants (eg the presence of an ail
spill that may affect matters such as water viscosity, friction, or coagulation), or whether the system has been
otherwise Ydosed! (eg chemical flocculation as often occurs on stormwater discharges from large earthworks
sites, or simply from saline intrusion).

Similarly, sediment of a certain size, will be able to be entrapped and filtered using different media such as
soils of differing sizes (eg in swales, rain gardens, or sand filters). Less commonly, chemical properties of
different media may be used to assist contaminant removal (eg as achieved through the use of compost or
other media in infiltration trenches and ¥sand! filters). These are explored further in FAQ3: What approaches
have been used?

However as noted above, sediment and sediment
adsorbed contaminants may not be the only factors
affecting stormwater quality from a road. Oils, faecal
matter (eg from stock trucks, stock crossings and stock
droving), spills and other contaminants may arise and
many of these may be soluble or at least partially
miscible (see FAQ Series 1: Stormwater overview). This
includes many hydrocarbons such as petrol and diesel
which are partially miscible, and oils that may have
emulsified (eg through bitumen application processes or
by the use of high pressure hoses - such as those used
by emergency services). Contaminants such as these, Deposited litter in a dry stormwater detention
and litter or other floatable materials, may simply pass pond .

through many conventional stormwater treatment Source: Fairfax County

devices (including oil separators).
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It is therefore important to:
- Pick a device that matches likely contaminants (and their chemistry);

- Recognise the performance limitations of a treatment device (given the likely contaminants and
chemistry); and

- Carefully review any consent conditions or performance expectations that do not account for
these.

2. Storm size matters ¢ device performance

The effectiveness of any given stormwater quality improvement device (SQID) will depend on a range of
factors such as the contaminant loadings, type of contaminants, type of device, and storm size (amongst
other matters). Although a reticulated stormwater system may be designed to convey a 5 or 10 year annual
recurrence interval (ARI) event, SQIDs also have a design limit above which flows will by-pass the main
treatment system and whereby a reduced level of treatment may occur.

The design storm or storm size that any given device will treat depends upon the design manual or
specifications for the system. For systems sized in accordance with either TP10 or TP90, for example,
sediment settling velocities have been assessed and designed around the 5 year ARI. The Austroads
standards (APR ¢ 232: Guidelines for Treatment of Stormwater Runoff from the Road Infrastructure.
Austroads, 2003), suggests that the design storm for treatment devices can even be smaller than this:

4The impacts of poor stormwater quality on aquatic ecosystem health are associated with cumulative
frequency of aquatic ecosystem exposure to poor water quality. Pollutant loads delivered to receiving
waters from many small storm events (eg event of magnitude less than the 3 month ARI) constitute in
excess of 90% of the annual volume of stormwater discharge and thus hydrologic and hydraulic design
standards for most runoff quality treatment measures need only be designed for a relatively small event
ARI... (...Wong, 1997).£

Excess flows are therefore typically designed to be by-passed to
prevent scour and / or sediment re-entrainment or re-suspension.
Likewise very small storm flows may not be suitably attenuated within
the device and a reduced level of treatment may also occur. These,
and other factors such as first flush, length of dry spell, and
maintenance requirements, all affect the overall efficacy of a SQID.
This is why guidance such as TP10 refers to treatment efficiency on a
long term average basis. This is why the measurement of discharge
quality from any given storm event may have no overall relationship ]
to the design efficiency and is meaningless when undertaken for the Flooding ¢ Ngauranga Gorge

purposes of assessing compliance against a given discharge standard, | S0urce: Wellington City Council (1997)
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The physical and chemical Yrulesl, and engineering principles that establish contaminant and treatment device
Ybehaviour do need to be considered in device selection, and in considering the effectiveness of that device
relative to either a BPO, discharge criteria, or performance standard. It is suggested that it is preferable to
address these constraints up front rather than find out later (eg through monitoring) that the discharges do not
comply with a given performance target or consent condition that was perhaps unrealistic. A term borrowed from
computing, WYSIWYG (what you see is what you get), is a blunt but useful appraisal. Basically:

A SQIDs are as efficient as they are;
A 100% contaminant removal is not practicablez;

A sediment (and therefore any adsorbed contaminants) settles at a certain rate given the physical and chemical
conditions;

A Many SQIDs are not designed to treat miscible or soluble contaminants;
A Storm size affects device performance; and

A Device efficiency and discharge quality can fluctuate depending on a wide range of factors.

If a SQID has been selected, designed, constructed and maintained in accordance with the specifications and
design approach, then the SQID should be able to perform optimally®. If that performance is still short of
receiving environment needs or the BPO, then other mechanisms may need to be adopted. However before
immediately leaping to additional source control or off set mitigation, two further aspects should be considered.

3. Storm size matters ¢ discharge relativity

One of the points rarely considered in performance
standard based consents conditions is storm size. All
too often consent conditions read along the lines of
dTotal suspended solids* concentrations shall not exceed
100ppmé. Technically this requires the discharges to
comply with the standard in all events. The annual
storm, the 100 year ARI storm, the maximum probable
flood event; and irrespective of other natural
occurrences or sediment loadings tolerated by the

receiving system (refer also to the preceding quote Lahar flows down the Whangaehu River
Source: Geological and Nuclear Sciences (1995)
from the Austroads standards).

? Sidestepping for now the question as to whether 100% contaminant removal is required (Refer to FAQ Series 3: What
should be considered?

¥ Therefore efficiency and discharge quality should be able to be estimated through design calculations and checked
through design, construction, and maintenance checks. This can reduce the need for discharge monitoring, which is
discussed further in FAQ4: What should be considered?

* Similar conditions are not unusual for other contaminants also.
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Often a device is only designed to treat the 5 year ARI. The stormwater system that conveys flows to the
device is usually designed for the 10 year ARI. The adjacent watercourse may be laden with silt as naturally

occurs during larger events or for other reasons, and yet a finite discharge standard is required to be complied

with. This sets up a situation whereby a device may be optimised and performing as designed, was the best
practicable option, but the consent holder is deemed to be in breach of the consent. This can be emotive,
expensive to resolve, and unnecessary if no further options exist, and / or the receiving environment was
unaffected. In the least therefore, consent conditions should be carefully reviewed to reflect the adopted
design constraints. Further review and reconsideration the use of performance criteria may also be
warranted but should occur as early as possible within a project.

4. The best practicable option for a treatment device is not the same as the BPO as provided under the RMA

Many stormwater related studies® show aspects of stormwater behaviour( to be asymptotic when plotted
(see Figures 2.1 and 2.2). This includes storm size and capture, as well as sediment settleability and
treatment. As a consequence of this documented behaviour, many stormwater design guidelines (eg
Austroads standards, TP10) use the law of diminishing returns to identify the best balance between
performance and device size / retention. In Auckland, for example, the regional council has determined that
75% treatment® over a long term average basis represents the best overall balance of treatment’.
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Figure 2.1: Example of Basin Sizing Figure 2.2: Volumetric Treatment
Source: Auckland Regional Council TP4 (1992) from Efficiencies versus Design Standard for
Schueler (1987).

Stormwater Quality Treatment Measures

(1997).

Source: Austroads standards AP ¢ R232 (2003) from Wong

® Refer to Schueler (1987), Beca Carter Hollings and Ferner Ltd (1992), Wong (1997), amongst others.

® This applies to long term discharges only and not those from construction sites.

’ The assessment and the subsequent justification of the adopted 75% is set out within Auckland Regional Council
Technical Publication 4 (TP4) Selection of Stormwater Treatment Volumes for Auckland, 1992. 75% treatment over a
long term average basis is then assumed to be the BPO for device efficiency within TP10 Design Guideline Manual:
Stormwater Treatment Devices (2003). The applicability of TP10 to areas outside the Auckland Region is discussed in
FAQ?7.
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