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Preferred Hierarchy for Derivation
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deriving trigger values, it is conceded that these will be most commonly sought

and applied until users have acquired local information.)

4. Select specific indicators for inclusion in the monitoring and assessment

program. The choice of indicators will be based upon the level of protection

assigned to the water body, local information constraints, resource constraints,

availability of expertise and an initial hazard assessment. The hazard

assessment is based upon a comparison of estimated (first-pass) ambient

concentrations of indicators against the guideline trigger values determined

from the previous step.

Local biological effects data

(e.g. ecotoxicity tests, including multiple

species toxicity tests, mesocosms)

Preferred hierarchy for

deriving trigger values
Local or site-specific information

Local reference data

(mainly physical and chemical stressors; for

toxicants and sediments, applies only for the

case where background data exceed default

values from the box immediately below)

Default approach

Generic effects-based
guidelines

(Toxicants  — Table 3.4.1

Sediments — Table 3.5.1)

Regional reference data

(Physical and chemical

stressors only — see Tables

3.3.2 to 3.3.11)

Decision trees

• Guideline packages for physical and chemical stressors (section 3.3.3)

• Applying guideline trigger values to sites for toxicants (section 3.4.3)

• Applying the sediment quality guidelines for sediments (section 3.5.5)

Most preferred

Least preferred

 YES, if potential guidelines exceedance is to be

assessed or if the trigger value can be refined a

a
 Local biological effects data and data from local reference site(s) that closely match test site generally not

required in the decision trees —  see Section 3.1.5

Figure 3.1.2  Procedures for deriving and refining trigger values, and assessing test sites,

for physical and chemical stressors and toxicants in water and sediment. Dark grey shading

indicates most likely point of entry for users requiring trigger values.

3.1.1.3  Risk-based application of the guidelines

This is the final part of the framework for applying the guidelines. In summary, for

each issue (such as toxicity, algal blooms, deoxygenation) or type of water quality

indicator (physical/chemical stressor, toxicant and sediment) the Guidelines

provide detailed decision frameworks in the form of decision trees or guideline

‘packages’ for applying the guideline trigger (low risk) values, rather than

ANZECC (2000)
Vol 1, p. 3.1-6



Species Sensitivity Distribution (SSD)

4

Boron

Freshwater   

Boron

Freshwater

Boron freshwater (ANZECC 2000)

• 10 species
• Chronic NOEC data
• Log-log fit
• 95%-ile = 0.37 g/m3

• 99%-ile = 0.090 g/m3

• ANZECC (1992)
• 5.0 g/m3



A Critical View

• KML (2003)

• 95%-ile = 1.97 g/m3

• ANZECC (2018)

• 95%-ile = 0.94 g/m3



USEPA Amm-N (2013)

• 242 pages

• Five years to develop

• Four years to review

• 12 major contributors



NPS-FM Amm-N (2020)

• MfE (Dec 2013)



NPS-FM Amm-N (2020)

• Jan 2014

• 8 page memo

• 1 contributor

• No peer review



ANZECC DGV Updates

• Generic DGVs

• Across the entire Australia/New Zealand jurisdiction
https://www.waterquality.gov.au/anz-guidelines/guideline-values/default/draft-dgvs#draft-default-guideline-values

Draft 
Copper

2023

Draft
Zinc

2024

Draft 
Nickel

2024

https://www.waterquality.gov.au/anz-guidelines/guideline-values/default/draft-dgvs#draft-default-guideline-values
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Toxicity Modifying Factors (TMFs)
Hardness corrections for metals (USEPA, 1980)

Copper toxicity affected by:
Hardness, pH, alkalinity, ‘organic compounds’ (USEPA, 1976)



Biotic Ligand Model (BLM)
Consider the complexity



Hardness
pH

Alkalinity
DOC

Ignore 
hardness, 

pH, alkalinity

Incorporate 
DOC only

“Most 
influential 

factor”

1 2 3 4

Copper DVG



The Approach

• Developed a BLM

Dissolved copper (µg/L)

• Adjusted toxicity data to 0.5 g/m3 DOC

• Construct SSD of NOEC data

• 99%-ile DGV = 0.00020 g/m3

• 95%-ile DGV = 0.00047 g/m3



The Failures

Only one 
third of DOC 
data is robust

Many cases 
DOC was 

unreported 
or <DL

Assumed 
DOC

= 0.5 g/m³

DOC in 
nanopure 

Lab water!!

The KEY data 
point DOC 

2.0–2.9 g/m³

1 2 3

Tropical 
species

4 5 6



Zinc Draft DGV

• Similar failings to copper

• Poor DOC data

• Ignores pH and alkalinity



Zinc SSD

• EC10 Chlorella sp. 0.00091 g/m3

• PNG isolate

• “no clear differences between species native 
to New Zealand and those found elsewhere”

• Ammoniacal-N (ANZG, 2023)

• “unique high sensitivity … likely due to the 
very low ionic strength of the waters”



“incorporating such species 
results in an overly conservative 
toxicity assessment versus that 
under more typical water quality 
conditions”



Zinc DGV

Dress Code



Site-Specific Guidelines

Trump everything!



Too hard!

Too expensive!



Authoritative precedents

Ammoniacal 
Nitrogen 

USEPA (2013)

Freshwater 
mussels 

present or 
absent

Early Life 
Stage (ELS) 
fish present 

or absent



Zinc SS-SSD
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