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History
Ø After release of ANZECC/ARMCANZ (2000), intention to have ongoing 

updates did not eventuate

Ø In 2009, after stakeholder review of NWQMS in 2008, COAG approved 
the revision of Doc 4 (& Doc 7), 

Stage Timeline
Phase 1

Straightforward, high priority revisions
Detailed scoping of major revisions

late 2009 – end 2012

Phase 2
Major revisions

Website development

2013 to late 2017

Phase 3
Completion of revisions, 

ongoing updates/maintenance

mid 2018
(pending approval)

1. Introduction



ANZECC/ARMCANZ (2000) 
Guidelines for Fresh and 
Marine Water Quality

ANZECC/ARMCANZ (2000) 
Guidelines for Water Quality 

Monitoring and Reporting

Revised Revised

1. Introduction
Content



1. WQ management framework, WoE and conceptual 
modelling; 

2. Monitoring, assessment and reporting update

3. Primary industries targeted update

4. Toxicant trigger value derivation method; sediment 
quality g’lines; ecogenomics

5. Ecoregionalisation for Australia (P-C stressors and 
biological assessment)

6. Ecoregionalisation for NZ (P-C stressors and 
biological assessment)

7. Priority toxicant guideline value derivation

8. Updating remaining key sections of 2000 Guidelines

9.  WQGs website

1. Introduction
The major revision projects



Ø Web-based delivery

Ø Improved Water Quality Management Framework and tailored guidance 
for seven typical uses

Ø Conceptual modelling

Ø Weight of evidence

Ø Toxicants – new derivation method and some updated/new guideline 
values

Ø Improved ecoregionalisation

Ø Guidance and case studies on cultural and spiritual values

Ø Guidance on sediment quality assessment

Ø Proper integration of Docs 4 and 7 – clear links between management 
and monitoring

Ø Web-based delivery

Ø Improved Water Quality Management Framework and tailored guidance 
for seven typical uses

Ø Weight of evidence

Ø Toxicants – new derivation method and some updated/new guideline 
values

Ø Improved ecoregionalisation

2. Key features
Overview



2. Key features
Water Quality Management Framework

ANZECC/ARMCANZ (2000) WQMFRevised (2018) WQMF



2. Key features
Water Quality Management Framework

What do we know and what is the 
management context?

What are the best 
indicators to select, and 
associated locally-
relevant ‘numbers’ 
against which to assess 
water/sediment quality?

Does water/sediment quality meet the 
requirements?

Can we do better?

Re-assess if 
water/sediment quality 

meets requirements

Implement



2. Key features
Water Quality Management Framework

Ø Draws in all water quality management 
activities under one framework

Ø Depicted as sequential process, but in practice inter-related steps 
often conducted in parallel

Ø For individual uses and users of the framework, not all steps always 
need be undertaken

Ø Embeds linkages between science, including monitoring, and 
integrated water planning and management

Ø Centrepiece of the website – the framework links out to relevant 
guidance at each step (and vice versa)

Summary



2. Key features

Seven typical uses

To help users, application of the WQMF is 
illustrated for seven types of issues:

1. Developing a Water Quality Management Plan 

2. Applying for a Development Approval 

3. Assessing a Waste Discharge 

4. Investigating an unexpected event

5. Assessing a Remediation Study 

6. Conducting a baseline study 

7. Implementing a broadscale monitoring program 

Water Quality Management Framework



2. Key features
Weight of evidence

Ø A process to collect, analyse and evaluate a combination of different 
(qualitative, semi-quantitative or quantitative) lines of evidence to make an overall 
assessment of water/sediment quality, to inform management decisions

Ø Premise – assessing water/sediment quality against only a guideline 
value(s) is often not enough

Ø Our WoE guidance:

o Links WoE to a pressure – stressor – ecosystem receptor (PSER) causal 
pathway conceptualisation of water quality issues

o Emphasises benefits of considering the WoE process at the outset of the WQ 
assessment

o Attempts to make WoE accessible and useful to water quality assessors, so is 
deliberately simple (and non-quantitative), but allows users to make it as complex 
as they need it to be



Ø Explicitly integrated into the WQMF at:

Step 1 – Formulating the problem in a PSER 

conceptual model, and starting 

to think about the issues 

and what might need 

to be measured

Step 3 – Selecting lines of evidence 

(LoEs) and associated indicators 

across the PSER elements 

Step 6 – Combining LoEs

in a WoE-based evaluation to draw 

conclusions about ambient water/sediment quality

2. Key features
Weight of evidence



2. Key features
Weight of evidence

Ø WoE improves confidence in assessing:
o Condition – Is it being protected? Is there a change?

o Causality – What is causing it?



2. Key features
Toxicant guideline values

Derivation approaches

Ø Guidance provided on how to derive guideline values based on 
different types of data:

o Reference data

o Laboratory effects data

o Field or semi-field (mesocosm) effects data

o Multiple lines of evidence

Ø And how to account for local conditions

o Laboratory effects data



2. Key features
Toxicant guideline values

Revised derivation method for default guideline values

Ø Critical to have a technically robust approach for deriving default and 
site-specific GVs 

Ø Opportunity to update the ANZECC/ARMCANZ (2000) SSD-based 
methodology AND use it to derive/revise some DGVs

Warne et al.
Batley et al.

Ø Revised/approved in 2015

Ø Updated in 2017, awaiting
approval



2. Key features
Toxicant guideline values

Revised derivation method – Key aspects
1. Updated classifications for acute and chronic toxicity tests

2. Broadened acceptable sources of data

3. Non-traditional endpoints admissible if ecological relevance can be 
demonstrated

4. Updated hierarchy of acceptable toxicity estimates

5. Ability to combine chronic and acute (converted to chronic) data

6. More flexibility in decisions – best professional judgment

7. Species sensitivity distribution-fitting – revised approach and software

8. Revised GV Reliability classification



Ø Revised statistical rules

Ø Calculation of 95% 
confidence limits (CLs)

Ø GV and ‘% species protected’ 
calculators

Ø Improved graphics 
functionality
o Labels and legends
o Graphics export function
o Plot 95% CLs

Ø Produces a Burrlioz analysis 
report https://research.csiro.au/software/burrlioz/

2. Key features
Toxicant guideline values

Revised derivation method – Burrlioz 2.0



Toxicant Fresh/Marine
Manganese Marine
Boron Fresh
Chromium (Cr III) Fresh
Iron Fresh
Iron Marine
Nitrate Fresh
Chlorine Marine
Ammonia Fresh
Fluoride Fresh
Glyphosate Fresh

Toxicant Fresh/Marine
MCPA Fresh

Metsulfuron-methyl Fresh

Paraquat Fresh

Picloram Fresh

Metalochlor Fresh

Mancozeb Fresh

Permethrin Fresh

Sulfometuron Fresh

α-cypermethrin Fresh

Ø Selection based on jurisdictional priorities

Ø Screened, ranked and prioritised → “Top 50” toxicants

+ copper and zinc (fresh) 

2. Key features

Toxicant Fresh/Marine
Bisphenol-A Marine

Bisphenol-A Fresh

Triclosan Fresh

PFOS Fresh

PFOA Fresh

Dioxins Fresh

Simazine Fresh

Simazine Marine

2,4-D Fresh

Fipronil Fresh

Toxicant guideline values

Revised default guideline values (DGVs)

Ø All DGVs (and supporting info) retrievable using web search tool



2. Key features
Toxicant guideline values

Third party (contributed) guideline values

Ø Formal process for allowing 
external parties (e.g. industry, 
government, research orgs) to 
contribute GVs where they are a 
priority to them 

Ø For default GVs, not site-specific 
GVs

Ø Must follow the approved GV 
derivation method

Ø Formal peer review process

Ø Details will be available on 
WQGs website

Toxicant Contributor
Aluminium' (marine) CSIRO

Uranium'(fresh) ERISS

Manganese'(fresh) ERISS

Fluoride' (fresh) NSW'Govt

Carbamazepine'(fresh) CSIRO

Diclofenac'(fresh) CSIRO

Fluoxetine'(fresh) CSIRO

Propranolol' (fresh) CSIRO

Hexazinone (fresh/marine) Qld'Govt

Imidacloprid (fresh/marine) Qld'Govt

Atrazine (fresh/marine) Qld'Govt

Diuron (fresh/marine) Qld'Govt

Tebuthiuron (fresh/marine) Qld'Govt

PFOS'(marine) CRC'CARE/GHD

PFOA'(marine) CRC'CARE/GHD

++



2. Key features
Ecoregionalisation
Ø Improved water quality (p-c stressor) and biological assessment 

information and guidance at finer scale resolution
o For inland waters, and where state regional GVs do not exist –

Australian Drainage Divisions (AWRC 1976)
o For marine waters of Australia – Marine bioregional planning regions 

or, where possible, IMCRA meso-scale regions

Ø Info accessible via web search tool

Timor Sea
Gulf of

Carpentaria

Lake Eyre

Murray-
Darling

Southwest
Coast

Indian
Ocean

Western Plateau

Bulloo-
Bancannia

Northeast
Coast

Tasmania

South Australian
Gulf

Southeast
Coast

Inland Drainage Divisions Bioreg planning regions IMCRA meso-scale regions



3. Website tour
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