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Ø Still a general lack of understanding of 
site-specific GVs

o What they are

o How they can be derived

o Relative strengths and limitations

o How they can be appropriately applied 
(i.e. what is fit for purpose?)

Ø Little new guidance on site-specific GVs 
provided as part of the revision of the 
Aust/NZ Water Quality Guidelines

o Except guidance on how to derive GVs
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The need



Context for site-specific GVs
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Default GV (DGV)
Ø A generic guideline value recommended for application in the absence of a 

more specific guideline value (e.g. site-specific)

Site-specific GV
Ø A guideline value that is relevant to the specific location or conditions that 

are the focus of a given assessment or issue

Regional GVs

(Sub)catchment GVs

What are they? Spatial and temporal scales
Context for site-specific GVs
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Ø Much complexity at the scale at which site-specific GVs are used

(e.g. seasonal)

regional 
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basin. climatic 
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site-specific 
GVs

(e.g. specific point, 
wetland, lake, 
reach, stream)

What are they? Spatial and temporal scales
Context for site-specific GVs
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o Existing default GV considered too under- or over-protective
o High conservation area
o Local species/ecosystems of particular importance
o Specific water quality that has potential to affect bioavailability/ toxicity of 

contaminant of concern
o Nature of exposure is substantially different
o Natural background concentrations exceed the default GV

Ø Where 1. a toxicant identified as a significant hazard to the site of interest,

Ø And 2. aquatic ecosystems are the key (& most sensitive) community value,

Ø And 3. a default GV doesn’t exist* or the existing default GV is not appropriate/applicable

Ø Site-specific GVs being increasingly applied in regulatory settings
o Importance of doing it well, and for end users on all sides of the fence being informed

* Could first consider cost-benefit of deriving site-specific GV versus default GV.

e.g.

Why/when are they needed?
Context for site-specific GVs
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Decisions, complexity and gaps in guidance
Context for site-specific GVs

How are regulators and industry 
meant to know 
o what is good versus what is bad?
o what is fit-for-purpose?
o what to use where?

CCME (2003)
Qld EHP (2009)

Issue definition
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Ø Importance of understanding the issue

Ø Ensuring the outcome addresses the issue and is 
fit-for-purpose

Ø Need for robust derivation methods

Ø Appropriate balance between prescription 
and flexibility

Ø Strengths of using multiple lines of evidence

Ø Importance of transparency and quality

Ø Importance of independent peer review

* From van Dam et al (2014) ESPR 21, 118-130.

Guiding principles*
Context for site-specific GVs
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→ New guidance adds a layer beneath these 
principles



Types of site-specific GVs

SETAC AU 2017

1. Modifying default GVs

2. Deriving new site-specific GVs 



Ø Added risk approach

Ø Non-local species removal (‘recalculation procedure’)

Ø Local species addition

Ø Water effect ratio (WER) approach

Ø Adjusting default GV based on a generic toxicity 
correction

Ø Biotic ligand model

Types of site-specific GVs
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1. Modify default GV to suit local conditions (‘site-adapted’)

ANZECC & ARMCANZ (2000)

Ammonia



Ø Background / reference water quality approach

Ø Non-local species in local water quality

Ø Local species in local water quality

o supplemented with other relevant data (e.g. 
non-local species in ‘relevant’ water quality)

o adjusted based on local data 
for modifiers of toxicity

Ø Field or semi-field (mesocosm) data

Ø Multiple lines of evidence

SETAC AU 2017

Types of site-specific GVs

2. Derive new site-specific GV
Referential GV for Mn

Iles (2004)



Ø Background / reference water quality approach

Ø Non-local species in local water quality

Ø Local species in local water quality

o supplemented with other relevant data (e.g. 
non-local species in ‘relevant’ water quality)

o adjusted based on local data 
for modifiers of toxicity

Ø Field or semi-field (mesocosm) data

Ø Multiple lines of evidence
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Types of site-specific GVs

2. Derive new site-specific GV
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Harford et al (2015)



Ø Background / reference water quality approach

Ø Non-local species in local water quality

Ø Local species in local water quality

o supplemented with other relevant data (e.g. 
non-local species in ‘relevant’ water quality)

o adjusted based on local data 
for modifiers of toxicity

Ø Field or semi-field (mesocosm) data

Ø Multiple lines of evidence
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Types of site-specific GVs

2. Derive new site-specific GV

Uranium GV DOC correction

van Dam et al (2017)



Ø Background / reference water quality approach

Ø Non-local species in local water quality

Ø Local species in local water quality

o supplemented with other relevant data (e.g. 
non-local species in ‘relevant’ water quality)

o adjusted based on local data 
for modifiers of toxicity

Ø Field or semi-field (mesocosm) data

Ø Multiple lines of evidence
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Types of site-specific GVs

2. Derive new site-specific GV
Field-based GV for EC

van Dam et al (2014)



Ø Background / reference water quality approach

Ø Non-local species in local water quality

Ø Local species in local water quality

o supplemented with other relevant data (e.g. 
non-local species in ‘relevant’ water quality)

o adjusted based on local data 
for modifiers of toxicity

Ø Field or semi-field (mesocosm) data

Ø Multiple lines of evidence

SETAC AU 2017

Types of site-specific GVs

2. Derive new site-specific GV

Line%of%evidence%and%response Conditions Candidate%
GVs%(mg/L)

Laboratory Short&term:*chronic*72&144*h*

exposures6*Mg:Ca <9:1
2.5

Sub&lethal*toxicity,*6*local species

Mesocosms
Mid&term*and*sustained:*

chronic*4&8*week*exposures6*

Mg:Ca <20:1

Zooplankton:*4*weeks:*Similarity 2.4

Zooplankton:*4*weeks:*Taxa*number 2.3
Chlorophyll*a*concentration:*4*weeks 1.5

Chlorophyll*a*concentration:*8*weeks 2.7

Billabong.macroinvertebrates
Long&term*and*sustained:*

average*of*antecedent wet*

and*dry*seasons*median*

contaminant*values6*Mg:Ca

~3.5:1

GTB*similarity 5.6

GTB*taxa*number 3.9
SSD:*All*sites 4.7

SSD:*GTB 5.0

TITAN:*All*minesites,*filtered 1.3

TITAN:*All*minesites,*unfiltered 2.4

Humphrey et al (2017)



How can we help end users?
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Significance/of/the/issue/being/assessed

How to help end users?

Conceptual hierarchy of approaches
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Embeds concept of 
‘fit-for-purpose’

Modified'default'GVs
Added$risk$
approach

Removing$non3
local$species$
from$SSD

Adjusted$based$
on$132$modifiers$
using$generic$
algorithms

Adding$local$
species$data$

to$SSD

&/
or

&/
or

Water$effect$
ratio$approach

Biotic$ligand$
model

Site%specific*GVs

Lab$& field,$multiple$lines$of$
evidence$$⭐

Non6local$species$
in$local$water

Local$species$in$
local$water

supplemented$
with$relevant$
existing$data

Adjusted$based$on$
site6specific$

toxicity$modifiers

Field/semi6field$study$with$strong$
gradient$&$minimal$confounding$

& &/
or

Background/reference$
water$quality$approach

Default 
GVs



CCME (2003)
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How to help end users?

Document relative strengths and limitations
Table 2 Attributes of methods that can be used to derive water quality benchmarks for specific sites. 
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How to help end users?

Develop a site-specific GV ‘applicability’ classification?
Table 3 Potential scoring system to determine the robustness of approaches used to derive biological 
effects-based site-specific water quality benchmarks.

Site-specific GV examples from ERISS

NH3 U Mn Mg

- - - -

1 - - -

- - - -

16 14 12 12

2 2 - 4

- - 1 -

- - - 6

- - - 2

- - - 2

- - - 3

- - - 2

- 1 1 3

19 17 14 34
NH3 – Mooney et al (in prep); U – van Dam et al (2017); Mn – Harford et al (2015); Mg – Humphrey et al (2017)



Key messages
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Ø There is no ‘one size fits all’ approach for site-specific GVs 
→ flexibility is essential

Ø More guidance is needed for the selection, use and assessment of 
site-specific GVs

o Available approaches 

o Strengths and limitations

o Applicability

o Importance of independent peer review

Ø Must be done under an overarching framework/set of principles that
o Emphasises issue definition

o Allows adequate balance between prescription and flexibility

o Maximises quality and rigour by appropriately using best available science

o Recognises and ensures ‘fit-for-purpose’

Ø Final guidance will represent a useful support tool for those deriving and 
assessing site-specific GVs (and hopefully will be incorporated into the new WQGs website)
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Key messages
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