
 

 

Version 1.7 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

National Information Management 
Protocols for Water Quality Monitoring 

Jennifer Ryan 
Katrina Rodrigues 

Rob De Hayr 
 
 

July 2011 
 

Report A 
Water Quality Metadata Guidelines 



 

 i 

Version History 
Date Author Version Change Reference 

07/10/2010 Jennifer Ryan 1.0 First draft 

08/03/2011 Jennifer Ryan 2.0 Draft  incorporating workshop outcomes 

16/03/2011 Jennifer Ryan 3.0 Final draft for milestone 4 reporting 

22/03/2011 Jennifer Ryan 4.0 Draft incorporating feedback from discussion paper and workshop report 

07/04/2011 Jennifer Ryan 5.0 Draft partitioned into separate reports A, B and C 

18/04/2011 Jennifer Ryan 6.0 First draft for Steering Committee review 

16/05/2011 Jennifer Ryan 7.0 Final draft for milestone 5 reporting 

08/06/2011 Jennifer Ryan 8.0 Final draft for internal review (Paul Lawrence) 

21/07/2011 Jennifer Ryan 9.0 Final report 

 
Project Team: 

Rob De Hayr, Manager, Environment and Resource Sciences Chemistry Centre, DERM (Project 
Manager) 
Gabrielle van Willigen, A/Senior Project Officer, Science Strategy and Integration, DERM (Project 
Leader) 
Jennifer Ryan, Senior Project Officer, Environment and Resource Sciences Chemistry Centre, DERM 
Garry Dawson, Principal Information Systems Officer, Spatial Information Group, DERM 
Katrina Rodrigues, Senior Project Officer, Spatial Information Group, DERM 
 

Acknowledgements 
This project was funded by the Bureau of Meteorology under its Modernisation and Extension of 
Hydrologic Monitoring Systems Program. 
 
The authors would like to thank the Project Steering Committee and Team members for their 
assistance in the preparation of this report.  Special mention to Garry Dawson, Margaret Smith and 
John Argus for their expert contribution on groundwater attributes.  Thanks also to the Strategic 
Water Information Coordinators (SWICs) who provided invaluable assistance in enabling access to 
data providers in their jurisdictions and encouraging their involvement in this project. 
 

 
http://creativecommons.org/licenses/by/2.5/au 
 
Prepared by: 
 
Environment and Resource Sciences 
Department of Environment and Resource Management 
© State of Queensland (Department of Environment and Resource Management) 2011 
 
This document has been prepared with all due diligence and care, based on the best available 
information at the time of publication.  The department holds no responsibility for any errors or 
omissions within this document.  Any decisions made by other parties based on this document are 
solely the responsibility of those parties.  Information contained in this document is from a number 
of sources and, as such, does not necessarily represent government or departmental policy. 
 
July 2011 

http://creativecommons.org/licenses/by/2.5/au


 

 ii 

Executive Summary 
Water quality information is currently being captured and used to support the objectives of 
numerous organisational bodies across Australia. 
 
Under the Commonwealth Water Act 2007, the Australian Government has given the Bureau of 
Meteorology (the ‘Bureau’) the responsibility for integrating comprehensive water information 
(including water quality information) to provide access at a national level and to support broader 
national objectives.  In response to this initiative, and in consultation with water information users, 
the Bureau is currently developing the Australian Water Resources Information System (AWRIS).  The 
intention is for AWRIS to store and manage water data of various types in a secure central repository.  
This system will have the capability to receive, standardise, organise and interpret water data, and 
make them readily available to all users. 
 
Critical to the successful development of AWRIS will be the Bureau establishing a standardised 
approach to water data provided to AWRIS.  As part of this initiative, the Queensland Department of 
Environment and Resource Management (DERM) was funded to identify what water quality 
information is being captured by the various agencies, government bodies, councils and water 
authorities across Australia and to develop a nationally standardised approach to water quality 
metadata.  This project (4QLD01.08 Water Quality Metadata and Standards) has built on earlier work 
undertaken by DERM in this area, and has resulted in the drafting of a National Water Quality Data 
Set (NWQDS). 
 
The key recommendation from this project is that the Bureau considers incorporating the proposed 
NWQDS in its entirety as the required water quality metadata component of AWRIS.  It is envisaged 
that in the future the identified water quality information would be supplied by water entities to the 
Bureau on a regular basis for loading into AWRIS. 
 
The findings from Project 4QLD01.08, documented as National Information Management Protocols 
for Water Quality Monitoring, have been partitioned into three separate reports: 

Report A Water Quality Metadata Guidelines (this document) outlines recommendations for 
improving standardisation in existing metadata practices.  It focuses on two main proposals: 

 NWQDS conceptual data model – describes a list of core data elements for water quality and 
how they inter-relate.  It provides clear definitions and terminology and highlights the areas 
where coding systems are needed to successfully identify and integrate water quality data at a 
national level. 

 standard naming conventions – coding protocols for technical references (methods) and 
water quality determinands have been defined to facilitate data integration and compatibility.  
This functionality can potentially be applied to any number of different water quality data, 
enabling related data from multiple aligned sources to become interoperable and 
exchangeable. 

 
A brief summary of draft recommendations for enhancements to the Bureau’s existing Water Data 
Transfer Format (WDTF) quality coding, as proposed by Grant Robinson, NSW Office of Water (NOW), 
is also included in the report.  These were partially developed in tandem with this project to enhance 
the final outcomes.  They aim to make the application of quality-A, B and C simpler and pertinent to 
all Bureau data categories, not just Category 9 (water quality). 
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Report B Implementation Strategies considers options for the Bureau to implement a standardised 
approach to metadata and chronicles the: 

 benefits of a nationally standardised approach to water quality metadata 

 the challenges/implications that will need to be considered in the application of the project’s 
recommendations. 

 
Report C Project Activity Report comprises collated data garnered from the various consultation 
processes that were conducted with lead water agencies, regional NRM bodies and councils across 
Australia throughout the course of the project, namely: 

 water quality metadata and standards survey – to gauge and compare national practices and 
identify the existing systems currently being used to manage physico-chemical water quality 
data. 

 water quality metadata workshop – to gain consensus on components of the proposal for 
Information Management Protocols (IMP) at a national level, the outcomes of which were 
used to develop and refine the recommendations contained within Report A. 

 naming conventions discussion paper – to foster debate on the proposed standard coding 
format for characterising technical references and determinands for water quality. 

 quality coding paper – overview, provided by Grant Robinson (NOW), of the need for 
improvements to current WDTF quality codes. 

 ongoing feedback – to provide the opportunity for a continual flow of input on the draft 
recommendations from all interested parties throughout the lifecycle of the project. 
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1 Introduction 
Australia’s water resources are under pressure from increasing levels of water diversion and 
consumptive purposes.  There is mounting evidence that many of these water use practices may be 
unsustainable into the future. 
 
Fresh water is one of nature’s most precious resources and while it is renewable, appropriate care 
must be taken to ensure that its rate of use does not exceed the rate at which it can be replenished.  
Understanding the extent and availability of our water resources is vital for the effective 
management of ecologically sustainable development. 
 
While the accessibility of water is imperative, it is also crucial that the quality of this water is suitable 
for its intended use.  This will include environmental values such as drinking, recreation and 
aesthetics, primary production or industrial use, aquatic ecosystem protection, and cultural values. 
 
Water quantity and water quality are the primary criteria monitored to describe the state of our 
water resources and for measuring the performance and impact of water planning and management 
activities.  As such, a key objective of the National Water Initiative (NWI) is to maintain an 
appropriate balance between the consumptive use and the health of Australia’s water resources 
(NWC, 2006). 
 

1.1 Water quality 

Worldwide, water resources are increasingly threatened with degradation through environmental 
pressures such as widespread use of chemicals, extending urban development and altered 
agricultural practices.  At the same time, consumers and users of water are demanding water quality 
within finer tolerances as expectations and technologies improve.  Therefore, it is critical that 
government, industry and the community make a concerted effort to monitor water quality regularly 
to effectively manage our water assets. 
 
Assessment of the quality of surface waters has been pursued only in the last few decades.  The 
approaches taken are still developing and knowledge of the behaviour of surface waters and related 
ecosystems is only partially developed. 
 
Surface water monitoring programs need to consider: 

 the need for surface water quality assessment and the ultimate goal 

 the need for statistically based assessment 

 the need for objectives 

 the need for user support and feedback. 
 

The main factors affecting water quality are eutrophication, chemical contamination, and salinity.  
To assess and manage these issues, water quality is characterised by: 

 Chemical indicators – pH, dissolved oxygen, nutrients (particularly nitrogen and phosphorus), 
metals, and pesticides in the water supply 

 Physical indicators – water temperature, colour, clarity (turbidity and total suspended solids), 
electrical conductivity (a measure of salinity) 

                                                 
 Eutrophication refers to the process (natural or man-made) by which a body of water acquires increased levels of nutrients, often resulting in prolific 
aquatic plant growth and algal blooms. 



 

 2 

 Biological indicators – faecal coliforms, algal biomass, fish, macroinvertebrates (see  
section 2.10.5 ‘Future considerations’). 

 
Under the Water Regulations 2008 (the ‘Regulations’), the types of water information to be given to 
the Bureau of Meteorology (the ‘Bureau’) have been classified into nine categories; and each 
category is further defined by subcategories of water information.  The Subcategories for Water 
Quality Information (Category 9) include: 

9a: The instantaneous electrical conductivity of a water sample collected above the tidal limit of the 
watercourse, expressed in microsiemens per centimetre at 25°C, and the time of the observation 

9b: The instantaneous electrical conductivity of a groundwater sample collected above the tidal limit 
of the watercourse, expressed in microsiemens per centimetre at 25°C, and the time of the 
observation 

9c: The instantaneous total suspended solids concentration of a water sample collected above the 
tidal limit of a watercourse, expressed in milligrams per litre, and the time of the observation 

9d: The instantaneous turbidity of a water sample collected above the tidal limit of a watercourse, 
expressed in nephelometric turbidity units, and the time of the observation 

9e: The instantaneous total phosphorus concentration of a water sample collected above the tidal 
limit of a watercourse, expressed in milligrams per litre, and the time of the observation 

9f: The instantaneous total nitrogen concentration of a water sample collected above the tidal limit 
of a watercourse, expressed in milligrams per litre, and the time of the observation 

9g: The instantaneous pH of a water sample collected above the tidal limit of a watercourse, and the 
time of the observation 

9h: The instantaneous temperature of a water sample collected above the tidal limit of a 
watercourse, expressed in degrees Celsius, and the time of the observation 
 
Guidelines for these water quality determinands are provided by the Australian and New Zealand 
Guidelines for Fresh and Marine Water Quality and the Australian Guidelines for Water Quality 
Monitoring and Reporting (ANZECC and ARMCANZ, 2000a, 2000b). 
 
Water has a value which is increasing, and needs to be better defined.  Part of this value is the quality 
of the water relative to the uses proposed.  The Australian Government and the States and Territories 
have prime roles as managers and protectors of this resource.  To fulfil this role, against the 
background of competing uses and pressures, agencies need to be in a position to make decisions 
and determine actions.  Users of water also need to be able to make decisions regarding their own 
activities. 
 
As water quality information becomes more widely disseminated and applied, assessment methods 
will improve.  Water quality assessment provides agencies and users a basis for informed discussion 
and decision making for: 

 evaluating the condition of waterway health 

 monitoring and forecasting trends 

 planning management strategies to improve water quality and ecosystem health outcomes to 
protect environmental values 

 determining the suitability of a water resource for intended use 

 understanding landscape and aquatic processes and interactions 

 planning future impact studies and research programs. 
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Water quality data given under the Regulations will be used by the Bureau in the Australian Water 
Resources Assessment (AWRA).  As the time series is extended it will indicate trends in water quality 
for particular water resources. 
 
The data will also be made available to the community through a ‘dashboard’ on the Bureau’s 
website.  Eventually, once the systems are developed, users should be able to interrogate and 
download the data for their own requirements.  The association of comprehensive metadata will 
enable users to identify the data that meet their fitness for purpose. 
 

1.2 Background on project 3QLD1.3 and IMP 

The Bureau is engaging with key stakeholders across the country to develop national water 
information standards for the consistent collection, management and transfer of water data.  This 
will improve the utility, reliability and accessibility of water information to governments, industry, 
and the community. 
 
Under this initiative, scoping project 3QLD1.3 Water Quality Metadata and Standards was 
undertaken by the Queensland Department of Environment and Resource Management (DERM) in 
2009/2010.  The primary objective of this project was to develop protocols to ensure the 
comparability, accuracy and interpretability of water quality data.  This is in alignment with the 
Bureau’s Modernisation and Extension of Hydrologic Monitoring Systems Program (M&E Program). 
 
The project proposed a framework based around what is known as Information Management 
Protocols (IMP) that act as guidelines to encourage improved consistency across different 
organisations contributing water quality data including information about collection, analysis and 
storage.  Uptake of these protocols will lead to better transparency and understanding of water 
quality data and better water management decisions. 
 
To this end, the project has: 

 recommended a list of core metadata requirements 

 conceptualised a data transfer process from data providers to the Bureau 

 proposed a standard naming convention for technical references and determinands for 
discussion. 

 
While this initial scoping project was focused primarily on two Queensland Government laboratories 

(ERSCC and QHFSS), it was always intended that the information and recommendations derived 
from Project 3QLD1.3 would be extended to develop a national framework in a second stage project. 
 
The proposed IMP were designed to create a generic model that could accommodate a range of 
different variables (groundwater/surface water; trend analysis/research); be applied to physical or 
chemical data from water resources programs; and be easily adopted by other organisations and 
entities by mapping their current information to the proposed coding system. 
 

                                                 
 ERSCC = Environment and Resource Sciences Chemistry Centre  QHFSS = Queensland Health Forensic Science Services 
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1.3 Scope of project 4QLD01.08 

Findings from Project 3QLD1.3 have shown that opportunities exist to increase standardisation in 
current metadata practises.  At present there is no consistency in the way information is coded by 
organisations in the collection, analysis and storage of water quality data.  Furthermore, there is little 
consistency in the codes used by laboratories in the analysis of water samples, even though they may 

use the same technical references and instrumentation.  This restricts the interoperability of data 
sets between organisations, and severely constrains the longer term goals of the Bureau to collate 
data from multiple agencies to supply water quality data. 
 
The objectives of Project 4QLD01.08 are to: 

 define a systematic nomenclature for codes of metadata descriptions that is meaningful and 
pragmatic for hydrographical, laboratory and hydrologic practitioners at a national level 

 develop pathways and strategies for data management processes using the protocols and 
standards including considerations for database design/modifications and technologies 
available for the electronic capture and transfer of field data 

 develop a standardised process of collating water quality data that facilitates the Bureau to 
migrate to the preferred Water Data Transfer Format (WDTF) 

 include non-laboratory produced data such as field measurements and community 
monitoring. 

 
Collation of information on current metadata, sampling and analysis practices used by agencies, 
regional NRM bodies and councils across Australia will be carried out by the Project Team.  This will 
involve consultation with staff in other jurisdictions, in particular from other state agencies charged 
with the responsibility of collecting and supplying water quality data.  This information will be used to 
identify ‘issues’ (commonalities, differences) and opportunities for improving compatibility of data. 
 
A review of current practices, ‘state of the art’ and possible future capabilities with regard to the 
electronic capture and transfer of field data and sample information will be carried out and 
recommendations made to accommodate best practice in this area. 
 
Outcomes of this collaborative study will then set the basis for recommendations to be made for 
potential modifications or changes to water quality database design and management.  It is 
envisaged that these proposals will have the capability/flexibility to incorporate data from beyond 
the prescribed Subcategories for Water Quality Information (Category 9) in response to changing 
priorities. 
 

                                                 

 Interoperability is the property of a system whose interfaces are allowed to work with other products or systems, present or future, without any 

restricted access or implementation. 
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2 National Water Quality Data Set (NWQDS) Conceptual Data 
Model 

2.1 NWQDS conceptual data model – overview 

Project 3QLD1.3 found that in many cases the definitions of data elements, terminology, sampling 
methodologies and data collection procedures vary between organisations.  As it is the aim of the 
Australian Water Resources Information System (AWRIS) to be able to integrate this data in a central 
repository, there are concerns by users over the comparability and reliability of data.  As a result, the 
development of reference data and coding systems to identify the different water quality values and 
the methods and quality levels applicable to them is considered a key component of any national 
water quality data set. 
 
To describe the data elements of water quality and how they relate, a conceptual data model for 
NWQDS has been developed.  It provides clear definitions and terminology and also highlights the 
areas where coding systems are needed in order to successfully identify and integrate water quality 
data at a national level. 
 
The conceptual data model as described in this document has evolved from an initial draft based on 
the outcomes of Project 3QLD1.3.  It was developed to assist in the identification of suitable water 
quality data elements and to facilitate discussions on definitions and terminology with the various 
organisations supplying water quality data to AWRIS.  In addition, approaches to water quality data in 
some of the current and planned water quality systems within DERM were considered along with the 
results of a survey conducted by DERM of the water organisations across Australia.  The conceptual 
data model was then reviewed and refined through consultation with representatives of the various 
water quality organisations across Australia via email and at the Water Quality Metadata Workshop 
held at DERM Brisbane in February 2011. 
 
The Bureau already has a draft metadata element list for another category of water data: Category 1 
Surface Water Resource Information: Subcategory 1a Watercourse Level.  This list was examined as 
part of the development of the conceptual data model for NWQDS so that any data elements which 
also had relevance to the water quality (Category 9) could be included and the same terminology and 
definitions for these could be adopted. 
 
The NWQDS conceptual data model incorporates definitions for water quality data related to surface 
water and groundwater values for both field-based and lab-based results.  While these values are 
basically ‘time-series’ in nature, values sourced from continuous loggers have not been specifically 
addressed in this model.  While the water quality data elements in NWQDS would most certainly be 
applicable to data produced by continuous loggers, the structures or groupings of the data may not 
be optimal for this type of data source and may therefore be better handled through dedicated 
structures in another area of AWRIS depending on design and implementation resolutions. 
 
In addition, NWQDS does not include data which are produced as part of the quality control systems 
of the supplying organisations such as control samples, test replicates etc.  While it is recognised that 
such data are critical to the integrity of the actual reportable (or ‘real’) water quality values, it would 
warrant special identification and filtering by NWQDS users resulting in additional complexity for 
questionable gain.  Such quality indicators should be held internally by supplying organisations and 
only expressed at the national level through the attachments of the standardised quality codes to 
actual, reportable water quality results as appropriate under the definitions of the Bureau’s quality 
coding scheme. 
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It must also be noted that as a conceptual data model, it does not consider any technical or physical 
design aspects which would need to be addressed in order to implement it as a live national 
database.  In addition, it does not take into account any design specifications or other standards 
which may be required by the Bureau to be incorporated into components forming parts of AWRIS. 
 
While there is uncertainty as to how users of water quality data would need to query or use data at a 
national level in the future, emphasis was placed on including data elements which have a level of 
detail sufficient to allow a broad range of uses while still having relevance at a national scale.  Many 
data elements were deemed important to each organisation to support their own operational 
processes and quality assurance schemes, but had questionable meaning and usefulness beyond the 
organisational level (see Report C, section 4.3.1 ‘Summary of amendments’).  With respect to this, 
the merits of various possible data elements were discussed with representatives of the various 
water quality organisations across Australia.  The outcomes of these discussions have been 
incorporated into the conceptual data model for NWQDS. 
 
The remainder of this section provides explanations and definitions of the data elements which make 
up the conceptual data model for NWQDS and identifies a number of coded items for which values 
must be standardised in order to bring data together nationally.  While some further refinement of 
such standardised values may still be needed, these element definitions and code lists may be used 
as a basis for the specification for a water quality component of AWRIS. 
 

2.2 Water quality information 

When considering water quality information at a national level, it is immediately apparent that there 
are three critical of pieces of information: 

 what – the value of the water quality parameter or determinand 

 where – the location or site where the measurement or sample was taken 

 when – the date and time when the measurement or sample was taken. 
 
An easily accessible water quality data set which can provide values for a variety of water quality 
determinands, at various time periods, and for a wide range of locations across Australia, would 
undoubtedly have a broad range of applications.  However, to be truly valuable and to prevent 
misinterpretation of the information, a national water quality data set must go further than these 
three basic data elements.  It must also be able to provide an understanding of why, how and how 
well.  For other types of data sets, these details may serve only general informational purposes, 
however for water quality data sets such details have much more significance as the nature of water 
quality data provides considerable opportunities for misuse or misunderstanding. 
 
Such details of interest include: 

 sampling context – the position or environmental factors at the location where the 
measurement or sample was taken (e.g. depth, sample source etc.) 

 program context – the organisation supplying the data and program under which the data 
were captured 

 methodology – the methods and standards involved in the collection, measuring, handling 
and processing of water quality values 

 quality ratings – an indicator of level of adherence to methodology and of reliability, accuracy 
and scientific confidence (see section 4 ‘Quality Coding’). 
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The interpretation of water quality values and the determinations which can be made from them 
may vary greatly depending on the level of knowledge of the users of the data and the type of 
supporting information which is available.  Data cannot be reliably shared, compared and interpreted 
without detailed supporting specifications and clear directives on their compatibility and use.  This 
becomes increasingly important when data are being consolidated from different sources and 
aggregated or summarised as would be the case in a national water quality data set. 
 
The various organisations handling water quality information in Australia use different systems, 
specifications and methods to manage their water quality information.  While many of the data 
elements and procedures handled by each organisation have great importance internally, they may 
not be interpretable or have relevance at the higher, national level, so discussions among water 
quality scientists were required to determine the merits of the various data elements and gain a 
consensus on appropriate methods and coding schemes.  In particular, to bring water quality data 
together nationally, decisions were needed to define: 

 data classification scheme – a set of water quality data specifications including data 
classification codes, method or technical references and grading schemes which can be 
applied to all water quality data incorporated into NWQDS 

 list of determinands – a list of water quality parameters and any additional data elements 
(not covered in the data classification scheme) which would have relevance at a national level 
for current and possible future applications of the data. 

References to these definitions need to be included in NWQDS and organisations supplying water 
quality data need to be able to provide the requested data elements and supporting data 
classification codes. 
 
The NWQDS conceptual data model endeavours to take all these aspects into consideration.  It 
comprises core data entities to represent the water quality information (provided by supplying 
organisations) and reference data entities to validate, correctly classify and grade supplied data.  In 
addition, it is likely that NWQDS may need to be linked to other parts of AWRIS or even other Bureau 
systems, perhaps to provide site location standardisation.  While this is briefly acknowledged by this 
conceptual data model, there has been no detailed consideration of what data elements or 
relationships would be involved in such links. 
 
A summary of each of the entities (or informational topics) which comprise the NWQDS conceptual 
data model is provided in the remainder of the section.  For a diagrammatic representation, refer to 
section 2.9 ‘NWQDS conceptual data model – ERD’ of this document.  For details of the data 
elements (or attributes) used to describe each entity and link the pieces of information together, 
refer to section 2.10 ‘NWQDS conceptual data model – data elements’. 
 

2.3 Samples 

A large part of the sampling and program context needed to correctly interpret a water quality value 
is provided by the details describing the sample from which the value was produced.  In particular, 
special consideration is given to accurately specifying the collection location for the sample to ensure 
water quality data are correctly depicted and aggregated in geographical contexts and spatial 
applications.  Water quality results may vary significantly even within the same site, so the level of 
granularity of the location details is also an important consideration.  To reflect this, location details 
such as latitude, longitude and elevation are needed for both the site and the exact measuring point 
within the site where measurements or samples were taken.  To further assist in site identification 
and definition, the watercourse name and the names and identifiers used to represent these 
locations by the supplying organisations and the Bureau are also noted. 
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The date and time the sample or measurement was taken is another key data element which must be 
captured for all samples so results can be correctly placed or correlated temporally, however this is 
currently being recorded with varying degrees of accuracy across the different supplying 
organisations.  In some cases, time may not be recorded or some estimation may be involved.  While 
it is widely accepted that actual date and time values should be recorded to a high degree of accuracy 
where possible, the variations are such that a date time qualifier which indicates partial or estimated 
date time values is needed for the consideration of users when assessing the suitability of the 
particular data for their intended purpose. 
 
A number of methods or standards (collectively referred to as technical references) may be employed 
to collect and handle the sample.  All relevant references should be listed for the sample to describe 
the approaches and standards which governed the various aspects of its management.  Other data 
elements also provide insight into the handling of the sample by describing the collection technique 
used.  While all this information provides a considerable specification of the approaches and 
processes to which the sample was subjected, the degree to which the processes were followed and 
any issues encountered must also be noted to fully describe the factors applicable to the sample.  To 
assist with this, quality coding is used to indicate the level of adherence to the specified 
methodologies and to highlight other important considerations for users of the data.  All of these 
data elements have particular significance in facilitating the classification and comparability of 
information in a water quality data set. 
 
Other data elements may be needed to further clarify the sample, depending on the type of water 
quality sample being described.  Since samples in NWQDS may be acquired from various surface 
water sources and from groundwater bores, sample type is needed to differentiate between these 
two types and sample source is used to qualify the exact nature of the source within each type such 
as lake, dam, stream, bore, bore (remote tank) etc.  Surface water samples and groundwater samples 
also have different data elements which have significance for establishing sampling context.  For 
surface water, these may include data elements such as gauge readings, flow status, stream width, 
sample depth and distance.  For groundwater, the aquifer sampled, water level and the pumping 
time before sampling may be important details in ensuring produced results are correctly 
understood.  Since the specific surface water or groundwater characteristics for a particular sample 
may vary depending on the methodologies involved, a variable-based approach where each 
characteristic is represented as a variable and values are recorded against those variables 
appropriate to the sample, may need to be considered during physical implementation of this model 
as a means of managing the different surface water and groundwater characteristics relevant to a 
sample. 
 
Sample data elements also provide provenance for the water quality values by detailing the 
organisations involved, the programs under which the values were produced, and any other grouping 
or sets to which the samples belong.  Since there are many different water quality programs being 
conducted and some organisations work collaboratively on different initiatives, the organisation 
which owns the data may differ from that which supplies that data to the Bureau.  By recording both 
these organisational references, users have a better understanding of the custody of the data and 
can obtain further information from data suppliers or owners if required.  Program references 
provide the reasoning behind the sampling and may also provide a better understanding of the intent 
and expected longevity of water quality initiatives.  While the program to which a sample belongs is 
the primary group of interest, there may be other groups to which the sample belongs which are also 
important.  Knowing a sample is part of a set from a particular event or from an operational 
methodology involving replicates or transects may better equip users to determine which samples 
best suit their intended use and to identify opportunities for ongoing applications for the data such as 
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long term trend analysis.  With this aim, a list of the sample sets of which the sample is a member 
may be specified as well as the position of the sample within the set. 
 
Organisations supplying water quality data would need to include sample details using the 
organisation identifiers, technical reference identifiers and other coded values as defined in the 
national water quality (NWQ) Samples entity to ensure data are correctly incorporated into NWQDS. 
 

2.4 Results 

Results are the individual water quality values or measurements produced from testing or analysing 
the samples.  For NWQDS, only those determinands which describe the physical and chemical 
characteristics of water pertaining to water quality were considered and other types of codes or 
properties that may also be collected in the field or lab were excluded.  The actual value of the result 
means little without clear and concise specifications detailing what the value is.  This includes 
identifying the determinand used to represent the value and its related methodology (or technical 
reference) from a standardised, predefined list. 
 
The units of measure and any other qualifications which may affect how a value is interpreted and 
utilised must also be captured.  The qualifications appropriate to particular values may vary as water 
quality values may be supplied from both lab-based and field-based water quality activities.  They 
could include minimum practical quantitation limit (PQL), maximum PQL, percentage of uncertainty 
and preservation methods.  While some of these details may be obtained by looking up the relevant 
method (or technical reference) specified for the nominated determinand, it is often prudent to store 
the specification which was in effect at the time the data value was produced together with the 
actual data value to ensure such information is always accurate and easily available. 
 
In some cases, the determinand being measured may not be detected (resulting in a null or blank 
being recorded for the value) or a reading may be found to be greater than or less than a known 
limit.  To indicate these cases and others where a value may need to be explained to a user, a coded 
value qualifier is needed.  Other data elements also provide insight into the process used to produce 
the results by specifying the lab used to generate the values.  As with the sample details, result values 
also need to be quality coded to indicate the level of adherence to the specified methodologies and 
to highlight other important considerations for users of the data. 
 
While still a key data element, the date and time the result was produced may have a different level 
of importance depending on the nature of the result.  From some water quality determinands, 
different readings may be produced depending on the length of time between when the sample was 
collected and when the analysis was conducted.  For values recorded in situ, the date time result 
should essentially match the date time sampled.  So for users of water quality data, accurate 
recording of the date and time the result was produced may be significant.  As with date time 
sampled, the date time result is currently being captured with varying degrees of accuracy by the 
supplying organisations.  As a result, a qualifier data element is required to provide clarification for 
users of any estimated or partial date time result values. 
 
Organisations supplying water quality data would need to include result details using the sample 
identifier, determinand identifier and formats and other coded values as defined in the NWQ Results 
entity to ensure data are correctly incorporated into NWQDS. 
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2.5 Determinands 

Organisations supplying water quality data to NWQDS must map their own water quality 
determinand definitions to the NWQ determinands and include the corresponding NWQ 
determinand identifiers with supplied result data. 
 
The various water quality organisations use different terminology and specifications to describe the 
water quality determinands they capture.  In order to bring these values together in a central data 
set, a standardised, predefined list of determinands must be kept and used as a reference when 
loading and using results data in NWQDS.  Such a listing would specify a determinand code and name 
using a standardised naming terminology. 
 
Different testing equipment and approaches may produce different ‘flavours’ of a particular water 
quality determinand which may have significance in how the data may be interpreted or utilised.  To 
differentiate these different ‘flavours’ and provide details of the method or standard governing the 
determinand, a technical reference must be specified.  This should also provide details on the unit of 
measure and other specifications applicable to values represented by the determinand. 
 
Advances in equipment or changes in approaches may produce a new determinand definition and 
NWQDS must be updated to reflect these changes so that supplied data can continue to be correctly 
classified.  The initial and ongoing advice of water quality scientists with expertise in water quality 
determinands will be required to compile and maintain a list of determinands for NWQDS. 
 
While this definitive list of determinands is all that is strictly required to properly specify water 
quality results, there are a number of different groupings and hierarchical schemes which have been 
proposed to better organise the list of determinands.  Such structures may provide assistance in 
searching and reporting activities such as aggregations and may be noted by defining determinand 
groups and selecting members for each group from the list of defined determinands.  Hierarchical 
relationships requiring groups of groups can also be recorded by assigning a parent group from the 
list of defined determinand groups. 
 

2.6 Technical references 

A fundamental part of good water quality data management is the development and use of methods 
and standards to provide clear definitions and to govern the various activities.  While many of the 
organisations handling water quality information do use methods and standards, it is currently not 
clear which of these are comparable and how they may relate to any relevant Australian or 
international standards.  In order to recognise equivalence in the various methodologies in use, a 
standardised, predefined list of technical references must be kept and used as a reference when 
loading and using sample data and when establishing definitions of determinands in NWQDS to 
represent result determinands. 
 
Such a list must include the name, publishing organisation and applicable accreditation type of each 
technical reference as well as the location or a link to the relevant document to allow easy access to 
the contents of the reference by users or supplying organisations.  Information indicating the type of 
technical reference is also needed to assist in reference identification and definition.  As standards, 
methodologies and testing equipment evolve over time, their related technical references will also 
change, so versions and release dates are also important in the specification of a technical reference. 
 
Some technical references may be based on one or more other technical references and these may 
be detailed by listing the source technical references upon which a given technical reference was 
based. 
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As part of a proposed standardised approach to terminology and naming of determinands and their 
related technical references, an abbreviated technical reference code has been devised.  This 
summarises some of the key attributes of the reference providing a useful citation for display and 
reporting purposes.  If this scheme is adopted for all types of references (not just those related to 
determinands) and provided it could be derived to be unique, such a code may in fact be used as the 
key identifier for a technical reference instead of the existing approach of simply assigning an 
identification number to uniquely identify each reference. 
 
The initial and ongoing advice of water quality scientists with expertise in water quality methods and 
techniques will be required to compile and maintain a list of technical references for NWQDS.  
Organisations supplying water quality data to NWQDS must map their own water quality methods to 
the NWQ technical references and include the corresponding NWQ technical reference identifiers 
with supplied sample data and when choosing the correct determinand to include with supplied 
result data. 
 

2.7 Organisations and other reference codes 

Water quality data supplied by the various organisations must contain an organisation identifier so 
that the supplier of the data is apparent.  Similarly, the owner of the data must be easily identified to 
provide provenance and so that any further clarifications of the data may be obtained if required.  
For these purposes, a list of organisations must be kept in NWQDS to be used as a reference when 
loading data.  Such a list has already been proposed by the Bureau under its draft water metadata 
elements list for Subcategory 1a.  Each organisation must be advised of the Org ID to use when 
supplying data for loading into NWQDS and specifying ownership. 
 
In addition, the organisations will need to be notified of the valid code lists for any water quality data 
elements which require their values to be supplied in the form of a discrete, known code value rather 
than free text.  Once defined, these controlled lists must be kept in NWQDS and used as a reference 
when classifying and loading water quality data.  They must also be updated, perhaps with the 
assistance of water quality scientists, as water quality techniques and definitions may change over 
time.  Organisations supplying water quality data to NWQDS must map their data values to the 
equivalent NWQ code from the defined controlled list for the corresponding data element.  For 
details of controlled lists for NWQDS and their possible values, refer to section 2.11 ‘Possible 
controlled lists for NWQDS’ of this document. 
 

2.8 Unique identifiers and location management 

In a data model, key items used to uniquely identify a collection of data elements (or records) in the 
data set are important in ensuring integrity in the data set and for linking and retrieving desired data 
effectively.  Identifiers used within each organisation may not be unique across all organisations and 
may have different meanings.  Such identifiers would still have an information role in a national data 
set as organisation-based references and to assist in loading processes, however they could not be 
used as unique identifiers for NWQDS.  Instead, identifiers which are unique across all organisations 
would have to be derived for use in NWQDS and this must be considered for data elements such as 
site identifiers and sample identifiers. 
 
Carefully devising and managing identifiers to be used for site locations is particularly important in 
being able to gather together water quality values at the same location supplied by possibly different 
organisations over time.  Location identification may also be important in linking water quality data 
to other types of data and in the use of water quality data in spatial applications.  The Bureau may 
have a site location database or algorithm used to manage locations or group similarly located data 
and this may require location details to be handled and supplied in a particular manner.  Water 
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quality data supplied by organisations to the Bureau would need to conform to any such location 
specifications which may include the application of particular devices or techniques when 
determining locations, the use of a particular geodetic datum such as GDA94 and the supply of 
specific values such as known site references as well as exact sample location coordinates. 
 

2.9 NWQDS conceptual data model – ERD 

This is an entity relationship diagram (ERD) describing water quality information elements and how 
these elements may be related to form a NWQDS.  For assistance in reading the ERD, refer to 
Appendix A – Guide to Reading Entity Relationship Diagrams (Barker’s Notation). 
 
NOTE: The colours used in this ERD depict different classes of entities: 

 Yellow Reference data entities including codes and methods needed to correctly classify 
and interpret supplied water quality information. 

 Blue Entities from other possible Bureau data models which are external to NWQDS but 
to which the water quality data in this model may need to be linked. 

 White Entities featuring core water quality data elements obtained from supplying 
organisations. 

Figure 2.1 Entity relationship diagram for the NWQDS conceptual data model 
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2.10 NWQDS conceptual data model – data elements 

The details of the data elements featured in each entity in NWQDS are listed in this section including suggested formats, relationships to other 
elements, and some example values to assist in identifying the data element being described.  These lists are initial proposals and are subject to 
ongoing changes. 
 
NOTE: 

 Some variability in the set of data elements supplied for each entity is indicated with the required (Req) column.  This is largely to cater for the 
different types of sampling and testing which may be conducted.  While some data elements are deemed optional (or not required), it is 
important that all the data elements applicable to the type of sampling or testing should be included where possible to provide the broadest 
range of uses for the data.  Those elements marked as required must be supplied or the record will be deemed to be incomplete. 

 The data elements described in NWQDS may be held in structures or groupings which differ from those shown here by each of the water 
organisations so that they can hold additional attributes, limit redundancy, enhance validation and achieve their specific operational goals.  
NWQDS takes a broader view of the data, does not have the same operational purposes and must accommodate a wider range of data 
constructs.  In addition, some data aspects are summarised or have more of an informational role at the national level.  This has been reflected in 
the positioning of data elements and levels of redundancy and validation described in the model. 

 Items listed in light grey are elements used to link the data in one entity to another.  These are the lines (or relationships) depicted on the ERD 
shown in section 2.9 ‘NWQDS conceptual data model – ERD’ of this document.  In this listing, such data elements are defined fully on their 
originating entity and shown with limited details (in light grey) in other entities which are referencing or using the data element as a link.  Some 
entities such as Tech Ref Sources consist wholly of data elements which are links from other entities and do not have any other descriptive data 
elements.  Through these relationships, the entities are connected, links are validated and referential integrity is enforced to provide a cohesive 
data set. 

 Items in italics listed as ‘aka’ (also known as) indicate terminology used by various organisations and on previous water quality data element lists. 
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2.10.1 Samples 

Data elements describing surface water and groundwater samples used in both lab-based and field-based analysis are provided by organisations and 
loaded into NWQDS.  Only samples which have corresponding results and which meet specified criteria of water quality data categories, quality 
levels and collection/processing methodologies are to be included.  Quality control, test replicates and other samples of this nature would be 
excluded from NWQDS. 
 
Samples – General Characteristics 

These are the data elements to be supplied or determined (as applicable) for all samples provided by water organisations and loaded into NWQDS. 

Table 2.1 Sample data elements to be provided for all samples 

Data Element Req 

 

Datatype Description / Purpose Example Values 

Format 

NWQ Sample ID Y NUMBER (15) - A unique identifier for a sample within NWQDS.  It is assigned by NWQDS when loading samples supplied by the organisations and 
used to represent individual samples and link them to related data held in NWQDS such as results. 

- While the supplying organisations may have their own schemes to ensure each sample has a unique identifier (as captured in the 
data element: Org Sample ID), such approaches may not be unique across all organisations once the data are combined in NWQDS.  
As a result, NWQDS must employ an alternative scheme to ensure samples are uniquely identified and linked to related data 
correctly.  This may take the form of a system-generated sequence number as described here or a combination of other supplied 
data elements such as Data Provider Org ID and Org Sample ID could be employed provided there was certainty that each 
combination of such supplied data elements would be unique across all supplying organisations. 

1323434 

NWQDS 
Determined 

Org Sample ID Y CHAR(20) - A unique identifier within the supplying organisation for a sample collected from the site at a specific time. 

- It is required to provide a clear chain of custody and is an integral element that links sampling information to related details 
supplied by the organisation.  It is also the key to tracking the sample in the organisation’s system and in possible validation, 
duplicate prevention or error correction processes.  In some organisations, a sample ID may only be unique with the project (not 
across the whole organisation).  In such cases, a unique sample reference must be generated for supplied data, perhaps by using 
combined sample attributes such as Program ID and Sample ID. 

(aka Sample ID, Analysis ID, Analysis Number, Accession Number) 

222500 

SWAN1234 FREE FORMAT 

Data Owner Org ID Y CHAR(10) - A unique identifier for the organisation which is the designated owner of the data supplied to NWQDS. 

- This identifier will be provided by the Bureau to each organisation for inclusion with supplied data.  The data owner may or may not 
be the organisation which supplies the data to NWQDS as captured in data element: Data Provider Org ID. 

- Validated from NWQ Organisations. 

(aka Data Owner) 

w00012 

LINK FROM 
ORGANISATIONS 

Data Provider Org ID Y CHAR(10) - A unique identifier for the organisation supplying the data to NWQDS. 

- This identifier will be provided by the Bureau to each organisation for inclusion with supplied data.  The data provider may differ 
from the data owner. 

- Validated from NWQ Organisations. 

(aka Data Provider) 

w00006 

LINK FROM 
ORGANISATIONS 
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NWQ Site ID Y NUMBER(15) - A unique identifier for a sampling site within NWQDS determined by NWQDS when loading samples supplied by the organisations. 

- The supplying organisations have their own processes which dictate how sites are defined and identified.  This approach may not 
match the approach used by other organisations or the Bureau when differentiating sites or linking data to defined sites.  In addition, 
the site identifiers used by each organisation (as captured in data element: Site ID) will most likely not be unique across all 
organisations supplying data to NWQDS.  In order to be able to link together information (within NWQDS or across other Bureau 
systems) which is deemed to be at the same location, a reference to a Bureau-defined Site ID may be required to be noted against 
each sample supplied to NWQDS.  Depending on the approach used by the Bureau in this regard, this may involve using supplied site 
attributes and a site identification algorithm to determine correlations between sites defined by supplying organisation and sites as 
defined by the Bureau. 

- Validated from NWQ Sites. 

14502612 

LINK FROM SITES 

Site ID Y CHAR(20) - A unique identifier for a sampling site within the supplying organisation. 

- This is a place at which one or more measurements were taken and includes surface water locations such as gauging stations or 
miscellaneous sites and groundwater bores.  While each organisation may use their own site identifiers, the supplied site ID must be 
unique within the organisation and suitable for use in naming supplied files as required by the Bureau’s data delivery file naming 
conventions and guidelines. 

- Measurements may be taken at one or more measuring points at a site and the details of such points may or may not differ from 
the site details and as such these are also captured using the Measuring Point data elements. 

- It is required to provide a clear chain of custody and also for monitoring trends which involves repeated measurements of the same 
determinands at the same location over time. 

(aka Site/Station Number, Gauging Station, Bore Registration Number) 

145026A 

RN10245 FREE FORMAT 

Site Name Y CHAR(100) - The name of the sampling site (as used by the supplying organisation) where the samples were collected. 

- It assists with site description, identification and reporting. 

(aka Station Name, Sampling Site) 

Christmas Ck at 
Tramway Lane FREE FORMAT 

Site Lat Dec Y NUMBER(12,8) - The angular distance along a meridian north or south of the equator for the site, supplied as decimal degrees in the specified 
geodetic datum. 

- This provides greater specificity and consistency than other descriptions of locations and is useful for differentiating closely spaced 
sites or correlating sites.  Such geodetic attributes also allow the data to be more readily used in spatial applications or merged with 
other spatial data sets. 

- Latitude should include a negative sign to indicate positions south of the equator and be captured to the highest number of decimal 
places possible as supported by measurement accuracy. 

-28.14886 

FREE FORMAT 

Site Long Dec Y NUMBER(13, 8) - The angular distance along a meridian east or west of the prime meridian for the site, supplied as decimal degrees in the specified 
geodetic datum. 

- This provides greater specificity and consistency than other descriptions of locations and is useful for differentiating closely spaced 
sites or correlating sites.  Such geodetic attributes also allow the data to be more readily used in spatial applications or merged with 
other spatial data sets. 

- Longitude should be captured to the highest number of decimal places as supported by measurement accuracy. 

152.9718 

FREE FORMAT 

Site Lat Long Datum Y CHAR(5) - The reference datum used to describe the spatial position (coordinates) where the sampling site is located. 

- While current standards specify GDA94 as the preferred form in which to supply positional value, they may also be supplied in 
WGS84.  To avoid misinterpreting supplied positional information, the datum used must always accompany the supplied values. 

- This is a coded value validated from the Bureau controlled list of NWQ Lat Long Datum. 

GDA94 

VALID CODE 

Site Elevation Y NUMBER(8,3) - The surface level elevation of the site position relative to a standard height datum (as specified in Site Elevation Datum) in metres. 

- Elevation is required to assist in interpretation of certain measurements and in applications requiring position in multi-dimensions. 

23.12 

FREE FORMAT 

Site Elevation Datum Y CHAR(20) - The reference datum used to describe the elevation where the sampling site is located. 

- To avoid misinterpreting supplied positional information, the datum used must always accompany the supplied elevation values. 

- This is a coded value validated from the Bureau controlled list of NWQ Elevation datum. 

AHD 

AHDTasmania VALID CODE 
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Site Elevation 
Method 

Y CHAR(3) - The method used to determine elevation at the site. 

- Different methods may be used to determine the elevation for a site and each of these may provide different levels of accuracy and 
confidence in the supplied measurement.  This information is therefore useful in the interpretation and use of elevation values. 

- This is a coded value validated from the Bureau controlled list of NWQ Elevation Methods. 

GPS 

DPS 

SVY 
VALID CODE 

Meas Point ID Y CHAR(20) - A unique identifier for the measuring point where measurements were taken within a site (as used by the organisation). 

- Measurements may be taken at one or more measuring points at a site.  Depending on the nature of the site and the sampling 
required, this may involve the taking of measurements or samples from several upstream or downstream points or different depths 
below water surface etc.  In order to accurately reflect such approaches, each point at the site at which measurements were taken is 
defined.  There must be at least one measuring point defined within each site and the measure point attributes may or may not 
differ from those recorded for the site attributes. 

- While each organisation may use their own measuring point identifiers, supplied values must be unique within each organisational 
site so that for each organisation it is possible to uniquely identify a measuring point through a combination of Site ID and Meas 
Point ID. 

- It is required to provide an extra level of granularity when using and interpreting measurements. 

(aka Measuring Point, Location ID) 

RN10216-1 

RN10216-2 

145026A_1 

 

FREE FORMAT 

Meas Point Name Y CHAR(100) - The name of the measuring point (as used by the Organisation) where the samples were collected. 

- It assists with measuring point description and identification. 

Christmas Ck at 
Tramway Lane – 20M 
Upstream 

FREE FORMAT 

Meas Point Lat Dec Y NUMBER(12,8) - The angular distance along a meridian north or south of the equator for the measuring point, supplied as decimal degrees in the 
specified geodetic datum. 

- This provides greater specificity and consistency than other descriptions of locations and is useful for differentiating closely spaced 
measuring points or correlating measuring points.  Such geodetic attributes also allow the data to be more readily used in spatial 
applications or merged with other spatial data sets. 

- Latitude should include a negative sign to indicate positions south of the equator and be captured to the highest number of decimal 
places possible as supported by measurement accuracy. 

-28.14886 

FREE FORMAT 

Meas Point Long Dec Y NUMBER(13, 8) - The angular distance along a meridian east or west of the prime meridian for the measuring point, supplied as decimal degrees in 
the specified geodetic datum. 

- This provides greater specificity and consistency than other descriptions of locations and is useful for differentiating closely spaced 
measuring points or correlating measuring points.  Such geodetic attributes also allow the data to be more readily used in spatial 
applications or merged with other spatial data sets. 

- Longitude should be captured to the highest number of decimal places as supported by measurement accuracy. 

152.9718 

FREE FORMAT 

Meas Point Lat Long 
Datum 

Y CHAR(5) - The reference datum used to describe the spatial position (coordinates) where the measuring point is located. 

- While current standards specify GDA94 as the preferred form in which to supply positional value, they may also be supplied in 
WGS84.  To avoid misinterpreting supplied positional information, the datum used must always accompany the supplied values. 

- This is a coded value validated from the Bureau controlled list of NWQ Lat Long datum. 

GDA94 

VALID CODE 

Meas Point Elevation Y NUMBER(8,3) - The surface level elevation of the measuring point relative to a standard height datum (as specified in Meas Point Elevation Datum) 
in metres. 

- Elevation is required to assist in interpretation of certain measurements and in applications requiring positions in multi-dimensions. 

123.21 

FREE FORMAT 

Meas Point Elevation 
Datum 

Y CHAR(20) - The reference datum used to describe the elevation where the measuring point is located. 

- To avoid misinterpreting supplied positional information, the datum used must always accompany the supplied elevation values. 

- This is a coded value validated from the Bureau controlled list of NWQ Elevation datum. 

AHD 

AHDTasmania VALID CODE 

Meas Point Elevation Y CHAR(3) - The method used to determine elevation at the measuring point. GPS 
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Method VALID CODE - Different methods may be used to determine the elevation for a measuring point and each of these may provide different levels of 
accuracy and confidence in the supplied measurement.  This information is therefore useful in the interpretation and use of 
elevation values. 

- This is a coded value validated from the BoM controlled list of NWQ Elevation Methods. 

DPS 

SVY 

Watercourse Name N  CHAR(100) - The name of the watercourse upon which the site is located as determined by the organisation. 

- This may be the name as identified by the Australian Hydrological Geospatial Fabric (AHGF) or as identified in the Gazetteer of 
Australia from Geoscience Australia or the local name as deemed to be the most accurate name by the supplying organisation. 

- This assists in site description, identification and reporting. 

Condamine River 

FREE FORMAT 

Date Time Sampled Y DATE/TIME - The date, time and time zone when the sample was collected. 

- In order to ensure supplied date and time information is captured correctly when supplying organisations operate in a number of 
different time zones, supplied date/time values must comply with the W3C date /time type: YYYY-MM-DDTHH:MM:SS(.s+)?(Z|[+-
]HH:MM) which uses 24 hour time and specified time zones. 

- This is essential for combining data sets from specified time periods, relating information to other data and events (climatic 
changes), assessing temporal trends and chain of custody records. 

(aka Sample Collection Date, Sample Date Time) 

2001-03-30 

T12:20:00+10:00 W3C date /time 
format: 

 YYYY-MM-DD 

THH:MM:SS(.s+)? 

(Z|[+-]HH:MM) 

Date Time Sample 
Qualifier 

Y CHAR(5) - A code indicating method used and confidence in capture of Date Time Sample value. 

- The different approaches or circumstances of the supplying organisations may mean that the Date Time Sample may be captured 
with varying degrees of accuracy.  In some cases, only date and not time may be available or parts of the Date Time Sampled may 
have been estimated rather then recorded from actual values.  To provide clarity for such cases and to assist in the use of Date Time 
Sampled values, the qualifier code is used to indicate the level of accuracy applicable to a particular Date Time Sampled value. 

- This is a coded value validated from the Bureau controlled list of NWQ Date Time Qualifiers. 

(aka Date Time Qualifier) 

ACTDT 

ESTD VALID CODE 

Sample Type Y CHAR(2) - The type of the water sample. e.g. SW Surface water or GW groundwater. 

- This is used to classify samples and indicate requirement for inclusion of Surface water or Groundwater specific data elements. 

- This is a coded value validated from the Bureau controlled list of NWQ Sample Types. 

SW 

GW VALID CODE 

Sample Source N CHAR(5) - A code that describes the water source from which the sample originated. e.g. Groundwater –Bore; Surface water - Stream; Lake; 
Tidal – Estuary; Water impoundment. 

- This is used to describe and classify samples. 

- This is a coded value validated from the Bureau controlled list of NWQ Sample Sources. 

SS 

VALID CODE 

VALID CODE 

Program ID N CHAR(20) - A unique identifier within the organisation used to represent the program or project under which the sample was collected. 

- It provides context and reason for sampling and a means of identifying samples collected under the same program etc.  While 
samples may be related to a number of programs, the primary program which generated the sample is recorded here.  Other 
programs, subprograms and other groupings for a sample such as event sets, transect groups etc. may be captured for the sample in 
NWQ Sample Sets. 

- This may also be used as a point of reference with supplying organisations to facilitate further enquiries by users of the data. 

SWAN 

GBR5 FREE FORMAT 

Program Name N CHAR(200) - The name of the program or project under which the sample was collected. 

- This assists in project description and identification. 

Surface water 
Ambient Network FREE FORMAT 

Collection Method Y CHAR(2) - The technique used to collect the sample. 

- This is a coded value validated from the Bureau controlled list of NWQ Collection Methods. 

(aka Sample Method) 

PW 

PP 

BA 
VALID CODE 

Quality Code Y CHAR(10) - A code to rate the level of quality of sample collection and handling as defined by the Bureau’s quality coding scheme. 

- This is needed to determine comparability of data or assist with correct usage. 

- This is a coded value validated from the Bureau controlled list of NWQ Quality Codes. 

(aka Measurement Quality, BoM Quality Code) 

quality-A 

quality-B VALID CODE 

FREE FORMAT 



 

 18 

Samples – Surface Water Characteristics 

These data elements pertain only to surface water characteristics, so may only be included for samples of type SW (Surface water).  Additional 
surface water attributes may also be required to be captured depending on the sampling methods used.  Since there is some variability in the surface 
water characteristics applicable to a given surface water sample, a variable-based approach where each characteristic is represented as a variable 
and values are recorded against those variables appropriate to the sample, may need to be considered during physical implementation of this model 
as a means of managing the different approaches used for surface water sampling. 

Table 2.2 Sample data elements specific to surface water samples 

Data Element Req Datatype Description / Purpose Example Values 

Format 

SW Gauge Height N NUMBER(5,2) - The vertical distance of the water surface above the gauge datum (zero point) in metres. 

- This is relevant only to Surface water sites which are gauges (i.e. not miscellaneous sites) and is important in understanding sampling 
conditions which may assist in using and interpreting measurements obtained. 

3.25 

FREE FORMAT 

SW Sample Depth  N NUMBER(6,2) - The measure of distance below the water surface at which the sample was taken in metres. 
- Surface water quality changes with vertical location.  The specific location of sample collection is critical to relate results to other 
environmental features and monitoring activities. 

4.23 

FREE FORMAT 

SW Sample Distance N NUMBER(5,1) - The measure of distance from the left bank of the water edge at which the sample was taken in metres. 

- This information contributes additional context to the exact location where measurements were taken to provide a better 
understanding of the results produced. 

(aka Distance from Edge) 

3.6 

FREE FORMAT 

SW Flow Status N CHAR(5) - A code that describes the flow rate of the water being sampled e.g. Baseflow – wet season; Baseflow – dry season; Rising stage; Peak 
flood; Falling stage; Tidal cycle; No flow. 
- This is important to sample collection, subsequent analysis, and interpretation of data. 

- This is a coded value validated from the Bureau controlled list of NWQ SW Flow Statuses. 

(aka Water Regime) 

BFW 

NF VALID CODE 

SW AMTD N NUMBER(7,3) - Adopted middle thread distance is the distance from the mouth of the stream (i.e. at the ocean or where it joins another stream) to 
the sampling site in kilometres. 

- This assists in defining the exact location along the waterway where the sampling site is located so that the possible influence this 
has on results can be taken into consideration when using the data. 

12.54 

FREE FORMAT 

SW Stream Surface 
Width 

N NUMBER(5,1) - The width of the surface of the water at which the sample was taken in metres. 

- This provides additional insight into the sampling conditions which may need to be considered depending on intended use for 
measurements obtained. 

3.9 

FREE FORMAT 
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Samples – Groundwater Characteristics 

These data elements pertain only to groundwater characteristics, so may only be included for samples of type GW (Groundwater).  The applicable 
groundwater attributes required to be captured vary greatly depending on the purging and sampling methods used.  The different approaches mean 
that the procedure followed, the equipment used, and values of significance may vary considerably.  As a result, the data elements listed in the table 
below are indicative of the more commonly referenced attributes for groundwater samples and may not be exhaustive. 
 
Additional information which is not included in the table, but may be considered important contextual information for groundwater samples 
includes: 

 elevation data (for natural surface and measurement point) 

 distance from measurement point to natural surface 

 bore construction data (including material types, location of screens or slots, casing diameters etc.) 

 depth of bore 

 pump test data if the sample was collected during a pump test 

 standing water level data prior to pumping/purging 

 purging and sampling methodology. 
 
Some of this information may be accessible from core bore definitions held outside of NWQDS at the Bureau. 
 
Due to the high level of variability in the groundwater characteristics for a given groundwater sample, a variable-based approach where each 
characteristic is represented as a variable and values are recorded against those variables appropriate to the sample may need to be considered 
during physical implementation of this model as a means of managing the broad range of approaches used for groundwater sampling. 
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Table 2.3 Sample data elements specific to groundwater samples 

Data Element Req Datatype Description / Purpose Example Value 

Format 

GW Aquifer Sampled N CHAR(200) - The name of the aquifer/s providing water for the sample. Elliot 

FREE FORMAT 

GW Pump Intake 
Depth 

N NUMBER(6,2) - The depth below natural surface of pump intake in metres. 2.1 

FREE FORMAT 

GW Pump Start Date 
Time 

N DATE/TIME - The date and time that pumping/purging commenced relating to the sample. 

- In order to ensure supplied date and time information is captured correctly when supplying organisations operate in a number of 
different time zones, supplied date/time values must comply with the W3C date /time type: YYYY-MM-DDTHH:MM:SS(.s+)?(Z|[+-
]HH:MM) which uses 24 hour time and specified time zones. 

 

2001-03-30 

T12:20:00+10:00 W3C date /time 
format: 

 YYYY-MM-DD 

THH:MM:SS(.s+)
? 

(Z|[+-]HH:MM) 

GW Pump Start DT 
Qualifier 

N CHAR(5) - A code indicating method used and confidence in capture of GW Pump Start Date Time value. 

- The different approaches or circumstances of the supplying organisations may mean that the GW Pump Start Date Time may be 
captured with varying degrees of accuracy.  In some cases, only date and not time may be available or parts of the Date Time may 
have been estimated rather then recorded from actual values.  To provide clarity for such cases and to assist in the use of GW Pump 
Start Date Time values, the qualifier code is used to indicate the level of accuracy applicable to a particular GW Pump Start Date Time 
value. 

- This is a coded value validated from the Bureau controlled list of NWQ Date Time Qualifiers. 

ACTDT 

ESTD VALID CODE 

GW Pump Duration N NUMBER(6,2) - The time that elapsed between commencing pumping and taking the sample (or pumping finished if the sample was taken after 
pumping finished) in minutes. 

- Water quality results may vary substantially depending on the amount of time the bore was pumped prior to taking the 
measurements or collecting the sample.  Capturing the pumping time may therefore provide a better understanding of the results for 
users of this water quality data. 

3.2 

FREE FORMAT 

GW Pump Rate N NUMBER(6,2) - The rate that the bore was pumped in L/s. 2.3 

FREE FORMAT 

GW Volume Pumped N NUMBER(8,2) - The volume of water pumped/purged from the bore prior to sampling in Litres. 12.6 

FREE FORMAT 

GW Sample Time WL N NUMBER(6,2) - The water level of the bore from the specified GW measurement point at the time the sample was taken. 5.3 

FREE FORMAT 

GW Meas Point WL N CHAR(10 - The type of measurement point used in the measurement of water level of a bore at time of sampling. 

- This is a coded value validated from the Bureau controlled list of NWQ GW Meas Points. 

TC 

VALID CODE 
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Sample Technical References 

A number of standards or methods may be employed in the collection and handling of a sample.  These must be noted against the sample so the 
approaches used including handling procedures and quality assurance measures are apparent to users of the data so that they can best assess the 
suitability of the data for their purposes.  A sample may have one or more technical references which must be noted.  A list of technical references 
along with the relevant location and publication details are kept as a controlled list in NWQDS.  This list can be used as a reference by supplying 
organisations when providing details to NWQDS.  Sample Technical References does not have any additional descriptive data elements, it is simply a 
list containing one or more Tech Ref IDs that have been cited for a particular sample.  Refer to section 2.10.4 ‘Technical references’ of this document 
for details of data elements describing Technical References. 

Table 2.4 Sample data elements relating to technical references 

Data Element Req Datatype Description / Purpose Example Values 

Format 

NWQ Sample  ID 

 

Y NUMBER(15) - A unique identifier for a sample within NWQDS. 

- Validated from NWQ Samples. 

- For further details of this data element and other data elements which describe samples, refer to section 2.10.1 ‘Samples – General 
Characteristics’ of this document. 

1323434 

LINK FROM 
SAMPLES 

Tech Ref ID Y NUMBER(15) - A unique identifier for the technical reference within NWQDS which represents the method or standard governing the collection 
and management of the sample. 

- Validated from NWQ Technical References list. 

- For further details of this data element and other data elements which describe Technical References, refer to section 2.10.4 
‘Technical references’ of this document. 

134234 

LINK FROM TECH 
REFS 
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Sample Sets and Sample Set Members 

Samples may be grouped depending on the nature of the sample and the basis upon which it was collected.  They may have been collected in 
relation to particular projects, events or operational groupings such as depth profiles and transect groupings.  Samples may belong to a number of 
groups.  Knowledge of these various memberships provides insight into the background circumstances of the sample and assists in identifying related 
samples or possible future samples which could be anticipated from ongoing monitoring operations.  The relevant memberships, some basic 
definitions of the groups and the position the sample has within the group are all noted to provide a better understanding of the context under 
which the sample was collected. 
 
Sample Sets: There are a number of data elements needed to describe the sets of which a sample may be a member. 

Table 2.5 Sample data elements relating to sample sets 

Data Element Req Datatype Description / Purpose Example Values 

Format 

NWQ Sample Set ID Y NUMBER(15) - A unique identifier for a set of samples within NWQDS.  It is assigned by NWQDS when loading samples supplied by the 
organisations and used to represent sets of samples and link them together. 

- While the supplying organisations may have their own schemes to ensure each sample set has a unique identifier (as captured in 
the data element: Org Sample Set ID), such approaches may not be unique across all organisations once the data are combined in 
NWQDS.  As a result, NWQDS must employ an alternative scheme to ensure samples are uniquely identified and linked to related 
data correctly.  This may take the form of a system-generated sequence number as described here or a combination of other 
supplied data elements such as Data Provider Org ID and Org Sample Set ID could be employed provided there was certainty that 
each combination of such supplied data elements would be unique across all supplying organisations. 

1234325 

FREE FORMAT 

Data Provider Org  ID Y CHAR(10) - A unique identifier for the organisation supplying the data to NWQDS. 

- This identifier will be provided by the Bureau to each organisation for inclusion with supplied data.  It is expected that this value will 
be the same for the sample set and the samples which are members of the set as a single sample set cannot contain samples from 
more than one organisation. 

- Validated from NWQ Organisations. 

w00006 

LINK FROM 
ORGANISATIONS 

Org Sample Set ID Y CHAR(20) - A unique identifier within the supplying organisation for a sample set. 

- In some organisations, depending on the nature of the set, a Sample Set ID may only be unique if a project reference is included 
(not across the whole organisation).  In such cases, a unique sample set reference must be generated for supplied data, perhaps 
using combined sample attributes such as Program ID and Sample Set ID. 

- This is the key to tracking the sample set in the organisation’s system. 

DRFIMAR2011 

FREE FORMAT 

Org Sample Set 
Name 

Y CHAR(200) - The name for the sample set used by the supplying organisation. 

- This assists in describing and identifying the sample set. 

Dawson River Flood 
Event March 2011 FREE FORMAT 

Samp Set Type Y CHAR(10) - The type of sample set. 

- This is a coded value validated from the Bureau controlled list of NWQ Sample Set Types. 

(aka Reason for Sampling, Sample Purpose) 

EVENT 

VALID CODE 

Description N CHAR(1000) - This is a description of the sample set as used by the organisation.  

FREE FORMAT 
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Sample Set Members:  This is essentially a list of one or more Sample Set IDs to indicate the sets of which a given sample is a member.  Each 
membership for the sample may be further described through the Member Set Position data element which signifies whether the sample holds a 
particular position of significance within the set. 

Table 2.6 Sample data elements relating to sample set members 

Data Element Req Datatype Description / Purpose Example Values 

Format 

NWQ Sample  ID 

 

Y NUMBER(15) - A unique identifier for a sample within NWQDS. 

- Validated from NWQ Samples. 

- For further details of this data element and other data elements which describe samples, refer to section 2.10.1 ‘Samples – General 
Characteristics’ of this document. 

1323434 

LINK FROM 
SAMPLES 

NWQ Sample Set ID 

 

Y NUMBER(15) - A unique identifier for a sample set within NWQDS. 

- Validated from NWQ Sample Sets. 

DRFIMAR2011 

LINK FROM 
SAMPLE SETS 

Member Set Position 

 

N NUMBER(10) - The ordinal position of the sample within the sample set. 

- Depending on the nature of the sample set, the position of the sample within the set may have significance for how the sample 
may be used and how it may be related to other samples in the set. 

3 
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2.10.2 Results 

These elements are to be supplied or determined (as applicable) for all results (both lab-based and field-based) provided by organisations and loaded 
into NWQDS.  Only actual reportable results for defined water quality determinands are to be captured.  Values for other possible properties (which 
are not strictly water quality measurements) are not handled in Results.  In NWQDS, results must be for valid sample entries and meet specified 
criteria of required determinands, quality levels and processing methodologies.  Quality control, calibration results, provisional results and other 
results of this nature would also be excluded from NWQDS. 

Table 2.7 Result data elements to be provided for all results 

Data Element Req Datatype Description / Purpose Example Values 

Format 

NWQ Sample ID Y NUMBER(15) - A unique identifier for a sample within NWQDS. 

- Validated from NWQ Samples. 

- For further details of this data element and other data elements which describe samples, refer to section 2.10.1 ‘Samples – General 
Characteristics’ of this document. 

1323434 

LINK FROM 
SAMPLES 

NWQ Result No Y NUMBER(5) - A unique identifier for a result within a sample in NWQDS as assigned by supplying organisations. 

-  This is used to represent the individual results which were produced from a sample and is combined with the Sample ID to be the 
key to tracking the results. 

- Depending on the nature of the processes applied to a sample, a number of results for various determinands may be produced.  For 
a given sample this may involve field measurements, testing conducted at one or more labs or the application of a variety of 
analytical processes.  The scope of some of these processes may overlap such that they produce some of the same determinands 
and in some cases the date and time when the results were achieved may be the same (particularly where the date has been 
estimated or no time is recorded).  Under such circumstance, it is difficult to determine a clear set of result attributes that may be 
guaranteed to be unique across the different types of processes and the different organisations supplying data and therefore a 
Result No is assigned to each result within a sample to achieve this. 

1 

FREE FORMAT 

Determinand Code Y CHAR(20) - A code representing the measurement or determinand. 

- This code is combined with the Tech Ref ID to fully clarify the specific determinand being represented and methodology behind it. 

- Validated from NWQ Determinands list. 

- For further details of this data element and other data elements which describe Determinands, refer to section 2.10.3 
‘Determinands’ of this document. 

pH 

TP 

TURB 

 

Part of LINK 
FROM 
DETERMINANDS 

Tech Ref ID Y NUMBER(15) - A unique identifier for the technical reference with NWQDS which represents the method or standard governing the production of 
values for the determinand. 

- The Tech Ref ID and Determinand Code form the unique identifier for determinand. 

- Validated from NWQ Determinands list. 

- For further details of this data element and other data elements which describe Determinand, refer to section 2.10.3 
‘Determinands’ of this document. 

134234 

Part of LINK 
FROM 
DETERMINANDS 

Date Time Result Y DATE /TIME - The date, time and time zone when the result was produced.  For in situ measurements, this value may be the same as the Date 
Time Sampled.  For other field-based and lab-based measurements, these dates may differ slightly or substantially. 

- In order to ensure supplied date and time information is captured correctly when supplying organisations operate in a number of 
different time zones, supplied date/time values must comply with the W3C date /time type: YYYY-MM-DDTHH:MM:SS(.s+)?(Z|[+-
]HH:MM) which uses 24 hour time and specified time zones. 

- This is essential for combining data sets from specified time periods, relating information to other data and events (climatic 
changes), assessing temporal trends and chain of custody records. 

2001-03-30 

T12:20:00+10:00 W3C date /time 
format: 

 YYYY-MM-DD 

THH:MM:SS(.s+)? 

(Z|[+-]HH:MM) 



 

 25 

 

Date Time Result 
Qualifier 

Y CHAR(5) - A code indicating the method used and confidence in capture of Date Time Result value. 

- The different approaches or circumstances of the supplying organisations may mean that the Date Time Result may be captured 
with varying degrees of accuracy.  In some cases, only date and not time may be available or the Date Time Result may have been 
estimated rather then recorded from actual values.  To provide clarity for such cases and to assist in the use of Date Time Result 
values, the qualifier code is used to indicate the level of accuracy applicable to a particular Date Time Result value. 

- This is a coded value validated from the Bureau controlled list of NWQ Date Time Qualifiers. 

ACTDT 

ESTD VALID CODE 

Value N NUMBER(14,5) - The actual value or reportable measure of the result for the determinand or characteristic measured. 

- Numeric measures for lab-based values should be formatted at laboratory reporting and rounded to the appropriate number of 
significant figures and indicate PQLs as determined by the performance of the methods used by the individual laboratory/testing 
authority. 

(aka Result, Result Value) 

2.23 

FREE FORMAT 

Value Qualifier N CHAR(5) - This is a qualification of value indicating or explaining the result (such as below or above a stated value). 

- This is important in describing results (in particular null results which may occur in cases where values are below the detection limit 
of the equipment to produce the result. 

- This information is applicable to lab-based results only. 

- This is a coded value validated from the Bureau controlled list of NWQ Result Value Qualifiers. 

(aka Qualifier, Flag) 

> 

< VALID CODE 

PQL Min N NUMBER(14,5) - Minimum Practical Quantitation Limit is the lowest numerical value (detection limit) that a laboratory can report reliably for a test 
result. 

- Improvements in sampling and analytical equipment and methods over time will cause this to change.  Hence, it is stored here with 
the value to ensure correct interpretation in the future. 

- This is a critical element contributing to the confidence associated with the data, and therefore, to the data interpretability. 

- This information is applicable to lab-based results only. 

(aka Limit of Reporting, Detection Limit, Limit of Quantitation) 

0.0222 

FREE FORMAT 

PQL Max N NUMBER(14,5) - Maximum Practical Quantitation Limit is the highest numerical value (detection limit) that a laboratory can report reliably for a test 
result. 

- This is a critical element contributing to the confidence associated with the data, and therefore, to the data interpretability. 

- This information is applicable to lab-based results only. 

2.4 

FREE FORMAT 

Uncertainty N NUMBER(14,5) - A measure of confidence in a test value as performed by a particular laboratory. 

- Measurement uncertainty gives a quantitative indication of the quality of results by providing an estimate of a range of values that 
could reasonably be attributed to an analytical result.  It is needed to permit assessments of data reliability, comparability and 
fitness. 

- Further descriptions of these concepts may be found in NATA Technical Notes including #17 and #33, however guidelines will be 
needed to ensure supplying organisations understand this data element and adopt the same approach to determining the value 
applicable. 

- This is applicable to lab-based results only. 

0.002 

FREE FORMAT 

Units Y CHAR(20) - The standard of measurement for a physical quantity as defined by convention (SI units). 

- The units should be prescribed in the technical references and in the details cited for the nominated determinand, however, such 
details may change over time.  To provide accuracy and ease of reference and to ensure correct interpretation in the future, the unit 
of measure is also stored here with the value. 

- This information assists with data interoperability and is an essential element to avoid misinterpretation of results as ‘conventional’ 
units of measure may vary between testing processes and authorities. 

- This is a coded value validated from the Bureau controlled list of NWQ Units. 

(aka Units of Measure, Measurement Units) 

mg/L 

uS/cm 

Cel 

VALID CODE 
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Lab ID N CHAR(10) - The unique identifier of the lab from which the result was produced. e.g. QHFSS, ERSCC. 

- This information is applicable to lab-based results only. 

- This is a coded value validated from the Bureau controlled list of NWQ Labs. 

QHFSS 

VALID CODE 

Preservative 
Method1 

N CHAR(2) - The first type of preservative used for a container from which the result was produced.  Most samples handled in a laboratory 
require preservation in some way to ensure accurate analysis. 

- The results produced from a sample may vary depending on the processes used to handle the sample, so capturing preservation 
details provides insight into the handling of the sample which may assist users of the results. 

- The preservation requirements should be prescribed in the technical references cited for the sample and the nominated 
determinand, however, the expected approach may differ from the actual execution depending on the circumstances for a given 
sample or result, so the actual preservation details should be noted with the result for accuracy and ease of reference. 

- This information is applicable to lab-based results only. 

- This is a coded value validated from the Bureau controlled list of NWQ Preservation Methods. 

FR 

VALID CODE 

Preservative 
Method2 

N CHAR(2) - The second type of preservative used for a container from which the result was produced.  Most samples handled in a laboratory 
require preservation in some way to ensure accurate analysis. 

- The results produced from a sample may vary depending on the processes used to handle the sample, so capturing preservation 
details provides insight into the handling of the sample which may assist users of the results. 

- The preservation requirements should be prescribed in the technical references cited for the sample and the nominated 
determinand, however, the expected approach may differ from the actual execution depending on the circumstances for a given 
sample or result, so the actual preservation details should be noted with the result for accuracy and ease of reference. 

- This information is applicable to lab-based results only. 

- This is a coded value validated from the Bureau controlled list of NWQ Preservation Methods. 

AA 

VALID CODE 

Preservative 
Method3 

N CHAR(2) - The third type of preservative used for a container from which the result was produced.  Most samples handled in a laboratory 
require preservation in some way to ensure accurate analysis. 

- The results produced from a sample may vary depending on the processes used to handle the sample, so capturing preservation 
details provides insight into the handling of the sample which may assist users of the results. 

- The preservation requirements should be prescribed in the technical references cited for the sample and the nominated 
determinand, however, the expected approach may differ from the actual execution depending on the circumstances for a given 
sample or result, so the actual preservation details should be noted with the result for accuracy and ease of reference. 

- This information is applicable to lab-based results only. 

- This is a coded value validated from the Bureau controlled list of NWQ Preservation Methods. 

CH 

VALID CODE 

Quality Code Y CHAR(10) - A code to rate the level of quality of the result as defined by the Bureau’s quality coding scheme. 

- It is needed to determine comparability of data and assist with correct usage. 

- This is a coded value validated from the Bureau controlled list of NWQ Quality Codes. 

(aka Measurement Quality, BoM Quality Code) 

quality-A 

quality-B VALID CODE 

FREE FORMAT 

FREE FORMAT 

VALID CODE 
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2.10.3 Determinands 

This entity provides the definitions of the water quality determinands that are captured in NWQDS.  Results data supplied to NWQDS must reference 
determinands defined in this list.  The variable or analyte IDs used by individual organisations must be translated to one of the valid determinand 
codes when data are prepared by the organisations for supply to NWQDS.  A variety of different names and approaches are used by the different 
organisations involved to refer to water quality values, so a consensus on standard terminologies etc. needs to be reached in order to define this list 
for NWQDS. 
 
Determinands 

This is a list of the data elements to describe determinands.  Results data supplied to NWQDS must include determinand references from this list.  
Loading of result data into NWQDS will be validated accordingly. 

Table 2.8 Determinand data elements to be provided for all determinands 

Data Element Req Datatype Description / Purpose Example Values 

Format 

Determinand Code Y CHAR(20) - A code representing the measurement or determinand. 

- This code is combined with the Tech Ref ID to fully clarify the specific determinand being represented and methodology behind it.  
These data elements are referenced by Results. 

- A standardised approach to codes used to identify determinands has been proposed as part of a study of determinand naming 
conventions. 

- This is a coded value validated from Bureau controlled list of NWQ Determinand Codes. 

(aka Determinand Class) 

pH 

TP 

TURB 

EC 

VALID CODE 

Tech Ref ID Y NUMBER(15) - A unique identifier for the technical reference within NWQDS which represents the method or standard governing the production 
of values for the determinand. 

- The Tech Ref ID and Determinand Code form the unique identifier for determinand. 

- Validated from NWQ Technical References list. 

- For further details of this data element and other data elements which describe Technical References, refer to section 2.10.4 
‘Technical references’ of this document. 

134234 

LINK FROM TECH 
REFS 

Name Y CHAR(100) - The name of the determinand. 

- This is a brief description or label using standardised terminology to clearly identify the measurement or determinand with 
additional clarification specific to the determinand being represented. 

(aka Determinand Subclass Name) 

pH –lab instrument 

Nitrogen:total–lab 
instrument 

Nitrogen:total–field 
Hydrolab 

FREE FORMAT 

Units Y CHAR(20) - The standard of measurement for a physical quantity as defined by convention (SI units). 

- This is a coded value validated from the Bureau controlled list of NWQ Units. 

(aka Units of Measure, Measurement Units) 

mg/L 

uS/cm 

Cel 
VALID CODE 

Comments N CHAR(2000) - Comments or notes on the nature and use of the determinand. 

- This is used to provide relevant notations on the determinand for users of determinand information. 

 

FREE FORMAT 
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Determinand Groups and Group Members 

In order to categorise and summarise determinand definitions for descriptive and reporting purposes, determinand groups may be used.  A number 
of different groupings of determinands may be required to satisfy the different classification schemes and approaches that may apply.  Some 
schemes involve a hierarchical structure where multiple levels (or groups of groups) are specified.  For single level groups or groups on the bottom 
level of a hierarchy, a list of the determinands which form members of the group must be specified.  These are selected from the list of determinands 
and represented in this conceptual data model as Determinand Group Members. 
 
Determinand Groups: There are a number of data elements used to describe the groups to which a determinand may be a member and these are 
listed below. 

Table 2.9 Determinand data elements relating to determinand groups 

Data Element Req Datatype Description / Purpose Example Values 

Format 

Determinand Group 
ID 

Y NUMBER(15) - A unique identifier representing a group of determinands. 29 

FREE FORMAT 

Name Y CHAR(100) - The name of the group Nitrogen Set 

FREE FORMAT 

Parent Determinand 
Group ID 

N NUMBER(15) - The unique identifier for the determinand group which is the parent of this group in a group hierarchy. 

- A determinand group which is part of a determinand group hierarchy can be specified by linking the group to its parent in the 
hierarchy.  In this way multi-level determinand groups can be described allowing users of this information to query and explore the 
various levels. 

- Validated from NWQ Determinand Groups. 

31 

LINK FROM 
DETERMINAND 
GROUPS 
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Determinand Group Members: This is essentially a list of one or more determinands (identified by the combined key of Determinand Code and Tech 
Ref ID) to indicate determinands which are members of a given group.  Beyond this listing, there are no other descriptive data elements in this area. 

Table 2.10 Determinand data elements relating to determinand group members 

Data Element Req Datatype Description / Purpose Example Values 

Format 

Determinand Group 
ID 

N NUMBER(15) - The unique identifier for the determinand group. 

- Validated from NWQ Determinand Groups. 

29 

LINK FROM 
DETERMINAND 
GROUPS 

Determinand Code Y CHAR(20) - A code representing the measurement or determinand. 

- This code is combined with the Tech Ref ID to fully clarify the specific determinand being represented and methodology behind it. 

- Validated from NWQ Determinands list. 

- For further details of this data element and other data elements which describe determinands, refer to section 2.10.3 
‘Determinands’ of this document. 

TN 

TNP Part of LINK 
FROM 
DETERMINANDS 

Tech Ref ID Y NUMBER(15) - A unique identifier for the technical reference within NWQDS which represents the method or standard governing the production 
of values for the determinand. 

- The Tech Ref ID and Determinand Code form the unique identifier for a determinand. 

- Validated from NWQ Determinands list. 

- For further details of this data element and other data elements which describe determinands, refer to section 2.10.3 
‘Determinands’ of this document. 

134234 
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2.10.4 Technical references 

This is a list of the methods and standards referenced by the samples and determinands to assist in the correct interpretation and aggregation of 
sample and result data.  Data supplied to NWQDS must include references using the technical references in this list and codes used by individual 
organisations must be translated to one of these valid Tech Ref IDs when data files are prepared by the organisations for supply to NWQDS.  Loading 
of data into NWQDS will be validated accordingly. 
 
Technical References 

These are the data elements used to describe a technical reference. 

Table 2.11 Technical reference data elements to be provided for all technical references 

Data Element Req Datatype Description / Purpose Example Values 

Format 

Tech Ref ID Y NUMBER(15) - A unique identifier for the technical reference within NWQDS. 

- This is the key used to identify references when used on sample or determinand details.  This may take the 
form of a system-generated sequence number as described here or alternatively Abbrev Tech Ref Code could be 
used if an approach is adopted where a unique code could be determined for all types of technical references. 

(aka Method Code, Standard Method ID, Analytical Protocol, Analytical Method Number) 

231234 

FREE FORMAT 

Name Y CHAR(1000) -The name or title of the technical reference. 

(aka Technical Reference Name, Method Name) 

Standard Methods for the Examination of 
Water and Wastewater 21

st
 edition FREE FORMAT 

Tech Ref Type Y CHAR(5) - The type of technical reference e.g. ANLAB Analysis - Lab, SMCOL - Sample Collection. 

- This information assists in classifying technical references and identifying the areas to which they are 
applicable. 

- This is a coded value validated from the Bureau controlled list of NWQ Tech Ref Types. 

(aka Method Type) 

ANLAB 
ANFLD 
SMCOL 

VALID CODE 

FREE FORMAT 

Publishing Source Y CHAR(5) - The organisation which produced the technical reference for publication and use. 

- This information assists in describing the technical reference. 

- This is a coded value validated from the Bureau controlled list of NWQ Tech Ref Publishing Sources. 

APHA 

AS/NZS 

ASTM 

VALID CODE 

FREE FORMAT 

Abbrev Tech Ref 
Code 

Y CHAR(30) - A code used to represent the technical reference in documentation or reports. 

- This contains abbreviated details of the technical reference following standard naming conventions. 

- An approach has been proposed as part of a study of determinand naming conventions with format: 
<Publishing Source><Year of Publication (YYYY)><Section Reference>.  While the convention focuses primarily on 
technical reference for determinands, a similar approach could be adopted for other types of references (such as 
sample collection etc.) and if this could ensure unique codes were determined for each reference, this could be 
used as the key for a technical reference instead of the assigned sequence number as currently proposed in Tech 
Ref ID. 

APHA(2005)2510B 

ASTM(2010)D1125-95 FREE FORMAT 

Version N CHAR(10) - A number or label indicating a particular version or edition of the technical reference. 

- Sampling approaches, analytical techniques and the equipment used change over time and the technical 
references describing them need to be revised and updated to reflect these changes.  As a result, a technical 
reference may have a number of versions and these may be in use by various organisations at various times.  
Therefore it is important to note the version for each technical reference so that the exact reference required 
can be identified and cited correctly. 

(aka Technical Reference Version) 

1.3 

FREE FORMAT 
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Version Date Y  DATE - The date the technical reference (or version) was published or released for use. 

(aka Technical Reference Version Date) 

2005-05-01 

YYYY-MM-DD 

Accreditation Type N CHAR(10) - The type or level of accreditation given to the technical reference from a recognised organisation. 

- This may be used as an indicator of the level of review or scrutiny to which the technical reference has been 
subjected allowing better assessment by users of the suitability of the technical reference for use. 

- This is a coded value validated from the Bureau controlled list of NWQ Accreditation Types. 

NATA  

VALID CODE 

Document Location N CHAR(1000) - The URL or document location where the technical reference is held and from which the technical reference 
may be obtained for perusal. 

- This assists in locating the technical reference in order to obtain more details of its contents and use. 

http://ea.gov.au/water/quality/nwqms/
monitoring.html FREE FORMAT 

Digitised Document N IMAGE/BLOB - A stored copy of the technical reference in digital form. 

- Quick and easy access to listed technical references is vital to users of this information.  In addition, references 
to locations or links to documents held elsewhere can be lost or difficult to locate over time.  These issues can be 
handled by holding a copy of each technical reference in a digital format as part of this listing. 

 

 

FREE FORMAT 

 
Technical Reference Sources 

Some methods or standards defined as technical references may be based on or sourced from other methods or standards which are also registered 
as technical references.  To capture the details of technical references which are related in this way, a list is kept for each technical reference 
indicating the other technical references upon which it was based.  Tech Ref Sources is essentially a list of one or more Tech Ref IDs which are 
sources for a given technical reference.  Beyond this listing, there are no other descriptive data elements for this entity. 

Table 2.12 Technical reference data elements relating to technical reference sources 

Data Element Req Datatype Description / Purpose Example Values 

Format 

Tech Ref ID Y NUMBER(15) - A unique identifier for the technical reference within NWQDS. 

- Validated from NWQ Technical References list. 

134234 

LINK FROM TECH 
REFS 

Source Tech Ref ID Y NUMBER(15) - A unique identifier for the technical reference within NWQDS representing the reference which was used as a source for the above 
specified technical reference. 

- Validated from NWQ Technical References list. 

(aka Source Method ID, Related Method ID) 

134234 

 

http://ea.gov.au/water/quality/nwqms/monitoring.html
http://ea.gov.au/water/quality/nwqms/monitoring.html
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2.10.5 Future considerations 

An important consideration in the implementation of national water quality metadata guidelines is that they have the flexibility to grow and develop 
to address future needs.  As such, the NWQDS conceptual data model and the lists of core water quality data elements being proposed by this 
project are not perceived as being the final word on the metadata profile content because: 

i) water industry stakeholders will need to gain experience and subsequently modify the metadata requirements for certain data sets 

ii) any recommendations/proposals will need to have the ability to expand the profile as new data sets become available e.g. through the 
deployment of new technologies, or a shift in focus from measuring conventional physico-chemical indicators. 
 
Observational Data Elements 

Observational information is currently being collected by some data providers at an organisational level: 

 Biological Observational Data:  biological indicators are used to evaluate the status and trends in surface water and groundwater quality at 
specific sites.  The condition and/or presence of fish communities, frog species, macroinvertebrates, algae, and macrophytes are assessed to 
determine the effects of multiple stressors on aquatic organisms. 

 Environmental Observational Data:  aesthetic attributes such as odour; abnormal colour, oil, scum, floating debris, and decaying organic 
matter are important indicators of obvious contamination of a water body. 

 Climatic/Meteorological Observational Data:  weather variables such as solar radiation/cloud cover, wind velocity and direction, rainfall 
intensities, storm durations, and air temperature fluctuations will affect factors such as diffusion of oxygen, pollutant delivery, and runoff 
volumes into water bodies. 
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2.11 Possible controlled lists for NWQDS 

A number of data elements in the conceptual data model are based on coded values that are needed 
to correctly classify the supplied water quality data and provide sample and program context.  Such 
data elements are noted as controlled lists in section 2.10 ‘NWQDS conceptual data model – data 
elements’ of this document.  To assist in defining lists of these coded values for NWQDS, some possible 
values are listed below. 

Table 2.13 Possible controlled lists for NWQDS 

List Name Description Possible Values 

Sample Types The types of water sample. SW – Surface water 
GW – Groundwater 

Sample Sources The types of water sources from which 
sample may be collected. 

GB – Groundwater – Bore 
GD – Groundwater Drainage (experimental) 
GR – Groundwater Remote (tank, drain, above ground 
storage) 
GS – Groundwater Stream/Spring 
LP – Water Treatment Plant 
LR – Reticulation System – Public Water Supply 
LS – Sewerage Treatment Plant 
LT – Rain Water Tank 
LW – Service Reservoir (treated water) 
PR – Precipitation – Rain 
SB – Surface water – Billabong 
SC – Surface water – Channel 
SD – Surface water – Off Stream Storage 
SE – Surface water – Contour Bay 
SS – Surface water – Stream 
SL – Surface water – Lake 
SN – Surface water – Bed Mud (stationary) 
SO – Surface water – Bed Sediment Load 
SP – Surface water – Bounded Plot 
ST – Surface water – Storage (dam/weir) 
SW – Surface water – Wetland 
TE – Tidal – Estuary 
TB – Tidal – Bay 
TS – Tidal – Stream 

Collection Methods The methods used to collect samples. AI – Airlifting 
AM – Auto Sampler – Multiplexing 
AN – Auto Sampler – Integrated Multiplexing 
AO – Auto Sampler – Integrated 
AS – Auto Sampler 
BA – Bailer Other 
BT – Bailer Teflon 
DL – Datalogger 
MA – Hand 
MX – Composite 
PA – Pump Amazon 
PB – Pump Bladder 
PF – Pump Air Forced 
PG – Pump – Grundfos 
PH – Pump Hurricane 
PP – Pump Peristaltic 
PU – Pump Other/Flowing Bore 
PW – Pump Waterra 
SD – Van Dorn Bottle 
SH – Helley Smith Bed Load Sampler 
SI – D49 Integrated Sediment Sampler 
SM – DH48 Integrated Sediment Sampler 
SR – Rising Stage Sampler 
SS – P61 Suspended Sediment Sampler 
ST – Sampling Tube (integrated) 
SU – Integrated Sampler 
SV – Van Veen Sampler 
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Date Time Qualifiers Qualifiers used to describe date time values. ACTTH – Actual Date Time accurate to the hour 
ACTTM – Actual Date Time accurate to the minute 
ACTTS – Actual Date Time accurate to the second 
ACTD – Actual Date 
ESTDT – Estimated or Derived Date Time 
ESTD – Estimated or Derived Date 

Lat Long Datum The types of datum in which lat long location 
values are supplied or stored. 

GDA94 
WGS84 

Elevation Datum The types of datum in which elevation values 
are supplied or stored. 

AHD – Australian Height Datum – Mainland 
AHDTasmania – Australian Height Datum – Tasmania 

Elevation Methods The methods used to determine elevations. BAR – Aneroid Barometer 
GPS – GPS – Non-differential 
EST – Estimate using contours 
DPS – GPS – Differential 
SVY – Surveyed 

GW Meas Points The types of measuring points which may be 
used in measuring water level in a bore. 

N – Natural Surface 
TC – Top of Casing 
TCP – Top of Casing Protector 
H – Headworks 
R – Defined Reference Point – Other 

BoM Quality Codes The codes in the Bureau quality scheme for 
rating of level of quality of data. 

quality-A 
quality-B 
quality-C 
quality-E 
quality-F 

Determinand Code 
 
* based on agreed 
standardised naming 
convention 
(see section 3 ‘Standard 
Naming Conventions’) 
 

A code using standardised naming 
convention to represent the measurement or 
determinand. 

EC25 
TSS 
TURB 
TN 
TNP 
NOx–N 
NH4–N 
TP 
pH 
TEMP 

SW Flow Statuses The flow conditions that may apply at 
surface water location at time of sampling. 

BFW – Baseflow – Wet Season 
BFD – Baseflow – Dry Season 
RS – Rising Stage 
PF – Peak Flood 
FS – Falling Stage 
TC – Tidal Cycle 
NF – No Flow 

Sample Set Types The types of sets to which a sample can 
belong. 

PROJSUBGRP – Project Subgrouping 
SFEVENT – Storm/Flow Event 
OEVENT – Other Event 
TRANSECT – Transect 
OTHGRP – Other Grouping 
RES – Research 
INVCOM – Investigation/Compliance 
PSINCDENT – Pollution/Spillage Incident 
OTHINCDENT – Other Incident 

Result Value Qualifiers Qualifiers used to describe or explain result 
values. 

< – Less Than 
> – Greater Than 
ND – Not Detected 
TN – Too Numerous 
TR – Trace 

Labs The labs which process samples and provide 
results to supplying organisations. 

QHFSS – QLD Health Forensic and Scientific Services  
ERSCC – Environment and Resource Sciences (DERM ESP) 
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Preservation Methods The method used to preserve samples for 
storage or in preparation for testing in a lab. 

AA – Ascorbic Acid 
AH – Hydrochloric Acid 
AN – Nitric Acid 
AO – Orthophosphoric Acid 
AS – Sulphuric Acid 
AT – Aluminium Sulphate 
CC – Calcium Chloride 
CD – Calcium Hydroxide 
CH – Chilled – 4 degrees 
CN – Cadmium Nitrate 
CS – Copper Sulphate 
DA – Kept in Darkness 
FR – Frozen 
EA – Excluded Air 
LU – Lugol 
MC – Magnesium Carbonate 
ME – Methanol 
MI – Mercuric Iodide 
NC – Sodium Chloride 
NH – Sodium Hydroxide 
NL – Nil 
NU – None Used But Req 
PD – Potassium Dichromide 
SE – Solvent Extraction 

Units The unit of measure for result values. mg/L – milligrams per Litre 
Cel – Degrees Celsius 
% – Percentage 
[pH] – pH 
{Count} – Count 
Deg – Degrees Decimal 
uS/cm – MicroSiemens /cm 
…..+ others 

Tech Ref Types The type of technical references cited with 
sample or determinand details. 

ANLAB – Analysis – Laboratory 
ANFLD – Analysis – Field 
SMCOL – Sample Collection 

Accreditation Types The types of accreditation for technical 
references. 

NATA – National Association of Testing Authorities 

Tech Ref Publishing Sources The sources of technical reference 
publications. 

APHA – American Public Health Association 
AS/NZS – Australian/New Zealand Standard 
ISO – International Organization for Standardization 
ASTM – American Society for Testing and Materials 
USEPA – US Environmental Protection Agency 
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3 Standard Naming Conventions 

3.1. The purpose of a standard naming convention 

More than 200 water management organisations across Australia currently collect and report water 
information using a variety of methods and formats.  The problems associated with this situation 
include the reduced interoperability of water quality data across organisations and jurisdictions, and 
difficulties for general users in locating, accessing and evaluating water quality data to meet their 
particular needs. 
 
The adoption of a national standardised naming convention will promote: 

 national consistency and comparability of water quality data 

 data accessibility 

 more comprehensive data sets 

 increased transparency about the source and quality of the data 

 usefulness to governments, the water sector, industry and the general community 

 identification of gaps and inconsistencies in information and knowledge. 
 
Organisations may have the choice to either (a) adopt the new naming conventions for their own 
systems or (b) retain their existing naming conventions, and map to a central repository. 
 
The proposed naming conventions are designed for the existing list of water quality 
attributes/indicators in which the Bureau is currently interested, but should also be applicable to 
standard technical references and determinands for any additional indicators and field sampling 
methods. 
 
Naming conventions are proposed in which: 

(a) the number of characters required to identify a unique determinand is minimised 

(b) the nature of the standard technical reference and determinand can be deduced in a logical way 
from its individual components 

(c) the sequence of the components is designed to enhance the cataloguing, identification, and 
retrieval of data appropriate to users’ needs. 

 
To support this proposal, national data sets of (a) standard technical references and (b) water quality 
determinands are recommended to facilitate data integration and compatibility.  Custodianship 
responsibilities will need to be assigned (by the Bureau) to a nominated group who will ensure the 
maintenance of these data sets to standards and their accessibility to all data providers. 
 
3.1.1 Standard technical reference naming convention 

Standard technical references are the published and accepted methodologies for the measurement of 
water quality parameters.  To compensate for environmental and instrumental variances, laboratory 
and field officers often modify standard technical references, creating what are sometimes described 
as ‘in-house’ methods.  Although these methods are often different and unique, their performance 
should be directly attributable to the standard technical references from which they are derived. 
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Generally the in-house methods will have a multitude of names developed with a variety of different 
formats by individual data suppliers.  End users of the water quality data need to assess the suitability 
and reliability of data when comparing and/or combining data from these multiple sources.  The 
rationale behind a standard technical reference naming convention is to link determinands that are 
analysed using methods based on the same published technical reference method.  A standard 
technical reference code can also be used as the key for mapping like data from multiple sources with 
varying coding systems when being collated into a central data repository. 
 
Adoption of such a protocol and the subsequent consistency of naming that follows will improve data 
interoperability by allowing efficient and valid searching and sorting of data sourced from different 
information management systems.  The naming convention could also easily be used as a filter to 
grade the quality of data.  To do this, a standard technical reference should not only be recorded and 
readily available, but it should also be consistent to facilitate data interpretation. 
 
The proposed standard technical reference naming convention is as follows: 

<Standard Technical Reference Source><(Year of Publication(in the format YYYY)><Standard Technical Reference ID> 
 
The proposed convention combines: 

 Standard Technical Reference Source – usually the publisher of the standard, identified by its 
standard abbreviation or acronym. 

 Year of Publication – the year the standard technical reference was published will inform the 
user as to the version of the reference.  Changes in methodology over time can be identified 
and tracked by knowing what version of the technical reference is being employed. 

 Standard Technical Reference ID – the code or name assigned by the relevant publication for 
the individual method used to create the determinand value. 

 
From these three components the standard technical reference can be uniquely classified and easily 
cited. 
 
The proposed naming conventions are designed to more closely represent the factors that distinguish 
the determinand.  Each determinand is named first for its technical reference type based on the 
standard technical reference used as follows: 

 Where a determinand is measured using a standard technical reference, or a method based on 
a standard technical reference, the final technical reference type is labelled for the source 
standard technical reference i.e. APHA(yyyy)xxxx. 

 If an in-house method (not derived from a standard technical reference) is used, the technical 
reference type may be labelled as AAAxxxx, where AAA is a code allocated by the Bureau for 
each organisation in the Regulations, and xxxx is the code used to identify the method within 
the organisation. 

 In many cases where test kits (field or laboratory) have been used, or field measurements have 
been conducted, the method is unknown e.g. most field officers will follow the instrument 
manual without knowing what technical reference the instrument employs to obtain results.  
Labelling the technical reference type as UnknownFLD or UnknownLAB is one way of 
overcoming this situation as it defines where the measurement was taken (this is significant for 
determinands such as pH and water temperature). 
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Table 3.1 Examples of standard technical reference naming conventions 

Standard Technical Reference Source Standard Technical Reference Format 

American Public Health Association APHA(yyyy)xxxx 

Australian/New Zealand Standard AS/NZSxxxx 

International Organization for Standardization 


 ISOxxxx—yyyy 

American Society for Testing and Materials ASTM(yyyy)xxxx 

US Environmental Protection Agency USEPA(yyyy)xxxx 

In-house Methods / Test Kits 

 Unknown(yyyy)xxxx 

 
3.1.2 Standard determinand naming convention 

Different organisations use their own naming conventions to identify the same determinand.  In most 
cases it is required that there be a long name (determinand name) and short name (determinand code) 
stored for each determinand. 
 
The determinand name is used to describe more fully the determinand.  Where the determinand is an 
element, the proposed determinand name comprises the element along with the relevant partition in 
which it is measured e.g. nitrogen:total particulate is the measure of total nitrogen associated with the 
particulates in the water.  To assist searchability and ease of sorting, the element name is positioned at 
the start of the determinand name followed by the descriptor (see Table 3.2). 
 
The determinand code facilitates quick reference and can be used as a key field for linking tables in 
databases.  It has been noted that because of size limitations in some database fields, along with the 
need to keep names short when reporting data, determinand codes are preferred, rather than 
descriptions (Argus, 2011).  Therefore, a determinand code should be concise, using a minimum 
number of characters to convey that particular determinand, and the partition and form (see Table 
3.2). 
 
In the past, some data users have experienced problems as a result of misinterpretation of data codes.  
For instance, there is ambiguity in the use of some terms such as TSS which has been mistaken for 
Total Soluble Salts instead of Total Suspended Solids, while TON has been taken to mean either Total 
Oxidisable Nitrogen (NOx-N) by one laboratory and Total Organic Nitrogen by another (Argus, 2011).  A 
lookup table of standard codes to represent each determinand could be created to assist with a 
consistent nomenclature for determinands and improved comprehension of data. 
 
It is important for the determinand name and determinand code to clearly state the form in which the 
determinand is reported, especially with respect to nutrients.  A common cause of error in interpreting 
and reporting data surrounds confusion as to whether data are being presented as the element or the 
ionic species.  For example, in the 1992 ANZECC water quality guidelines the guideline value for nitrate 
(NO3

-) in stock drinking water was stated as 100 mg/L.  On investigating the reference literature for the 
2000 rewrite, it was discovered that the data were misinterpreted and the value should have been 100 
mg/L nitrate nitrogen (NO3-N).  This resulted in a revised nitrate (NO3

-) guideline value of 400 mg/L. 
 

                                                 


 Only use the ISO reference if an AS or AS/NZS reference is not available 


 For in-house test methods use a code allocated by BoM for agencies prescribed under the Water Regulations 2008 
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Table 3.2 Possible standard determinand naming conventions 

Determinand Name Determinand Code 

Electrical conductivity@ 25
o
C 

 EC25 

Total suspended solids TSS 

Turbidity TURB 

Nitrogen: total TN 

Nitrogen: total Kjeldahl TKN 

Nitrogen : total particulate TNP 

Nitrogen: oxidised NOx–N 

Nitrogen: ammonium NH4–N 

Phosphorus: total TP 

Temperature 

 TEMP 

pH pH 

Aluminium: total Al:tot 

Aluminium: dissolved Al:dis 

 

3.2. Proposed naming convention 

The adoption of this proposed naming convention may not be immediately necessary in providers’ 
data management systems because the standard technical reference code will allow equivalent 
determinands to be stored in a national central database. 
 
Its purpose is not to replace the data naming systems that are currently in practice at an organisational 
level.  It is primarily designed to augment the storage and retrieval of information into and out of the 
national central data repository by ensuring content identity and data authenticity are readily 
discernible.  However, in the absence of a data naming system, the naming convention proposed in this 
report provides organisations with a structured approach to achieve this outcome consistent with 
national directions. 
 
In time it could be anticipated that this naming convention would be taken up as data management 
systems are renovated or replaced.  Its functionality can potentially be applied to any number of 
different water quality data, enabling related data from multiple aligned sources to become 
interoperable and exchangeable. 
 
Table 3.3 illustrates how the proposed naming conventions for standard technical method references 
and standard determinand references would be structured. 
 

                                                 
 Refer variable as EC25 to distinguish between EC (any temp), and EC15, EC20 etc. 

 ‘Temperature’ refers to water temperature in this case 
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Table 3.3 Examples of how the proposed protocol will look 

Standard Technical Method 
Reference 

Standard Determinand Reference 

Units 
Determinand Name 

Determinand 
Code 

APHA(2005)2510B Electrical conductivity @ 25
o
C EC25 µS/cm 

ASTM(2010)D1125–95 Electrical conductivity @ 25
o
C EC25 µS/cm 

ISO7888:1985 Electrical conductivity @ 25
o
C EC25 µS/cm 

APHA(2005)2540D Total suspended solids TSS mg/L 

ASTM(2010)D3977-97 Total suspended solids TSS mg/L 

APHA(2005)2130B Turbidity TURB NTU 

ASTM(2010)D6698-07 Turbidity TURB NTU 

ISO7027:1999 Turbidity TURB NTU 

APHA(2005)4500–NC Nitrogen:total TN mg/L 

APHA(2005)4500–NorgD Nitrogen:total particulate TNP mg/L 

APHA(2005)4500–NO3I Nitrogen:oxidised NOx–N mg/L 

APHA(2005)4500–PJ Phosphorus:total TP mg/L 

USEPA(1974)365.4 Phosphorus:total TP mg/L 

APHA(2005)4500–HB pH pH Std pH Units 

ASTM(2010)D1293-99 pH pH Std pH Units
 

AS1006–1995 Temperature TEMP 
o
C 

APHA(2005)2550B Temperature TEMP 
o
C 

APHA(2005)3120B Aluminium:total Al:Tot mg/L 

APHA(2005)3120B Aluminium:dissolved Al:Dis mg/L 

 

3.3. Possible classification hierarchy 

Scheltinga et al. (2004) refer to three indicator categories of Physical-chemical condition, Biological 
condition and Habitat extent (Scheltinga et al., 2004, section 3) with component indicators including 
broad classes such as pH, salinity or total nutrients (Scheltinga et al., 2004, section 4).  Some indicators 
(especially nutrients) have listed components and sub-components. 
 
The ANZECC water quality guidelines use the terms indicators and component species or forms with 
regard to physical and chemical guidelines and sampling (ANZECC & ARMCANZ, 2000a, vol 1,  
section 7.4.2).  They refer to an indicator as a ‘measurement parameter or combination of parameters 
that can be used to assess the quality of water’ and a parameter as ‘a measurable or quantifiable 
characteristic or feature’ (ANZECC & ARMCANZ, 2000b, Glossary). 
 
From these somewhat ambiguous groupings a classification hierarchy could use Indicator Categories 
which include Indicators with component Parameters.  With this hierarchy there remains the challenge 
of grouping determinands according to whether they are comparable based on the methods used to 
take and analyse samples.  It is suggested that another subordinate category such as Determinand 
should be introduced to differentiate groups of methods for a particular determinand which will 
produce results that could reasonably be compared with each other.  Details of methods would thus 
not form a new class but would be included as metadata to help data users determine fitness for 
purpose (possibly based on precision and accuracy of different methods for the same determinand). 

http://www.saiglobal.com/online/Script/Details.asp?DocN=isoc000741770
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The suggested hierarchy thus becomes: 

 Indicator Category (eg Physical-chemical) 
o Indicator (eg Nutrients) 

 Parameter (eg Nitrogen, Phosphorus) 

 Determinand (e.g. TN, TP) 
 
Table 3.4 Naming convention hierarchy as applied to Category 9 water quality information 

Bureau Subcategories of WQ Information Suggested hierarchy 

Electrical conductivity @ 25
o
C 

 

 Physical-chemical 

o Salinity 

 Electrical conductivity 

 EC25 

Total suspended solids  Physical-chemical 

o Solids 

 Total suspended solids 

 TSS 

Turbidity  Physical-chemical 

o Water clarity 

 Turbidity 

 TURB 

Total phosphorus  Physical-chemical 

o Nutrients 

 Phosphorus 

 TP 

Total nitrogen  Physical-chemical 

o Nutrients 

 Nitrogen 

 TN 

pH  Physical-chemical 

o pH 

 pH 

Temperature  Physical-chemical 

o Water temperature 

 TEMP 
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4 Quality Coding 

4.1. WDTF quality codes 

The WDTF currently specifies that an appropriate quality value be assigned to every result.  Quality 
codes have been developed by the Murray-Darling Basin Authority (MDBA) with the Basin states, and 
adopted and modified by the Bureau, to communicate the reliability of the data in order to assist users 
in assessing their fitness for purpose.  The five WDTF codes are described in Table 4.1. 
 
Table 4.1 WDTF quality codes 

Quality Description 

quality-A The record set is the best available given the technologies, techniques and monitoring objectives at the time of classification. 

quality-B The record set is compromised in its ability to truly represent the parameter. 

quality-C The record set is an estimate. 

quality-E The record set’s ability to truly represent the monitored parameter is not known. 

quality-F The record set is not of release quality or contains missing data. 

 
Quality codes should provide an indication as to the level of confidence to which the measurements 
are scientifically valid, of known precision and accuracy and acceptable completeness, comparability, 
and representativeness, and are legally defensible regarding methodology. 
 
Many consider that the WDTF descriptions are too subjective, leaving them open to different 
interpretation in different agencies.  The current quality codes do not adequately address scientific 
confidence issues as program design information is not systematically captured i.e. monitoring purpose 
and sampling regime, along with the associated levels of confidence that samples are representative of 
the water body within the context of the sampling purpose. 
 
Grant Robinson, NSW Office of Water (NOW), has proposed enhancements to the code descriptions, 
reflecting the recommendations made in Scoping Information Management Protocols for Water 
Quality Monitoring in Queensland (De Hayr and Ryan, 2010).  Table 4.2 shows WDTF quality codes and 
proposed rules for applying them. 
 
Table 4.2 Proposed enhancements to WDTF quality codes 

Quality  Description* Externally 
audited

1
 

Published 
source 

method
2
 

Process 
documented

3
 

quality-A The record set is the best available given the technologies, techniques 
and monitoring objectives at the time of classification.  Results comply 
with all documented methods. 

Required Required Required 

quality-B The record set is compromised in its ability to truly represent the 
parameter.  Metadata describe where results do not comply with all 
methods. 

Optional Required Required 

quality-C The record set is an estimate.  Includes results where a published 
source method is not recorded. 

Optional Optional Required 

quality-E The record set’s ability to truly represent the monitored parameter is 
not known. 

Optional Optional Optional 

quality-F The record set is not of release quality or contains missing data. Optional Optional Optional 
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Notes: 

*  The five codes are published in WDTF 1.0.  The descriptions in italics expand the basic WDTF 
descriptions. 

1.  Externally audited means that all data collection activities are reviewed and audited by an 
independent agency. 

 This includes activities such as NATA registration of a laboratory and ISO 9001 certification for field 
data gathering activities.  If audits have not occurred for all data gathering and sample analysis, 
quality-A cannot be used. 

2.  Published source method means that data gathering activities follow an Australian or International 
standard, standards or technical protocols published by the Bureau of Meteorology, a published 
scientific journal, or a recognised source such as USEPA, APHA, ASTM. 

3.  Process documented means that all methods of data capture and analysis are documented, 
followed and recorded with results. 
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Glossary 
Term Definition 

AHD Australian Height Datum – a geodetic datum implemented for altitude measurement on 
mainland Australia in 1971.  AHD Tasmania, adjusted in 1983, is the vertical datum suitable for 
use in Tasmania 

AHGF Australian Hydrological Geospatial Fabric (Geofabric) – a specialised Geographic Information 
System (GIS) designed to deliver high quality spatial information on important hydrofeatures 
(rivers, dams, lakes, aquifers, diversions, drains and monitoring points) 

ANZECC Australia and New Zealand Environment and Conservation Council (Jul. 1991 – Aug. 2001) 

ANZLIC Australia New Zealand Land Information Council (est 1986) – the Spatial Information Council of 
Australia and New Zealand 

APHA American Public Health Association 

ARMCANZ Agriculture and Resource Management Council of Australia and New Zealand (Oct. 1992 –   
Aug. 2001) 

AS/NZS Australian Standard/New Zealand Standard 

ASTM American Society for Testing and Materials 

AWID Australian Water Information Dictionary – a list of standard water information terminology as 
recommended by the Bureau 

AWR 2005 Australian Water Resources 2005 – the National Water Commission’s baseline assessment of 
Australia’s water resources in 2004/05 (the first year of the National Water Initiative) 

AWRA Australian Water Resources Assessment – an integrated software system for operational water 
balance monitoring which facilitates robust analysis and reporting of the water quality data 
provided to the Bureau from the State water agencies through the Water Regulations 2008 

AWRIS Australian Water Resources Information System – an online information resource currently 
being developed by the Bureau to provide a national, authoritative water data repository and 
reporting service 

BoM Bureau of Meteorology (Australian Government) 

CMA Catchment Management Authority 

COAG Council of Australian Governments 

DERM Qld Department of Environment and Resource Management (est Mar. 2009) 

DNRW Qld Department of Natural Resources and Water (Sep. 2006 – Mar. 2009) – now part of DERM 

EEA European Environment Agency 

EIONET European Environment Information and Observation Network 

EPA Qld Environmental Protection Agency  – merged with DNRW in March 2009 to create DERM 

ERD Entity Relationship Diagram – a graphical representation of the interrelationships between the 
entities in a database 

ERSCC Environment and Resource Sciences Chemistry Centre (DERM) 

Eutrophication The process (natural or man-made) by which a body of water acquires increased levels of 
nutrients, often resulting in prolific aquatic plant growth and algal blooms 

GDA94 Geocentric Datum of Australia 1994 – the preferred reference coordinate system for Australia 
that is compatible with coordinates produced by the Global Positioning System (GPS); it 
supersedes the Australian Geodetic Datum coordinate systems AGD66 and AGD84 

GWDB Groundwater Database – an Oracle database currently in use by DERM to record and report 
data and other relevant information specific to groundwater (bore holes) 

Hydstra A proprietary database software package (and de facto mainland Australia hydrologic data 
management system) provided by Kisters Pty Ltd that is DERM’s database for the storage and 
archiving of water monitoring data (formerly known as HYDSYS) 

IMP Information Management Protocols 

Interoperability The property of a system whose interfaces are allowed to work with other products or systems, 
present or future, without any restricted access or implementation 

MDBA Murray-Darling Basin Authority – an Australian Government agency responsible for planning the 
integrated management of the water resources of the Murray–Darling Basin 

Metadata Structured data consisting of a number of pre-defined elements that describe the content, 
quality, and condition of data, making it possible to identify, store and evaluate their suitability 
for purpose 

NATA National Association of Testing Authorities (Australia) 

http://en.wikipedia.org/wiki/Geodetic_datum
http://en.wikipedia.org/wiki/Altitude
http://en.wikipedia.org/wiki/Australia
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Term Definition 

NLWRA National Land and Water Resources Audit – a partnership between all States, Territories and 
the Commonwealth to facilitate improved decision-making on land, vegetation and water 
resource management in Australia (funded by the Natural Heritage Trust) 

NOW NSW Office of Water (est Jun. 2009) – an agency within the Department of Primary Industries 
(DPI), a Division of the Principal Department of Trade and Investment, Regional Infrastructure 
and Services (DTIRIS) 

NRM Natural Resource Management (Australia) 

NTU Nephelometric Turbidity Unit – the unit used to describe turbidity by using a nephelometer to 
measure how much light is scattered by suspended particles in the water 

NWC National Water Commission – an independent statutory authority created under the National 
Water Commission Act 2004 to advise COAG and the Australian Government on national water 
issues and the progress of the NWI 

NWI National Water Initiative – an intergovernmental commitment between the Australian, State 
and Territory Governments to water reform through the improved management of the nation’s 
water resources 

NWQDS National Water Quality Data Set – a framework that can be used for the parameterisation and 
validation of water quality models to allow successful interpretation of data at a national scale 
to meet water quality monitoring program purposes 

OGC Open Geospatial Consortium – a non-profit, international, voluntary consensus standards 
organisation established to provide a non-proprietary framework for sharing spatial information 
over the Internet 

PQL Practical Quantitation Limit – the minimum concentration of an analyte, within specified limits, 
that can be reported with an acceptable level of uncertainty as a result of routine laboratory 
operations; synonymous with LOR and LOQ 

QA/QC Quality Assurance/Quality Control 

QHFSS Queensland Health Forensic Science Services 

SI units International System of Units (Système international d'unités) – units of measure, as defined by 
the International System of Units, founded on 7 base units for 7 mutually independent base 
quantities i.e. length (metre), mass (kilogram), time (second), electric current (ampere), 
thermodynamic temperature (kelvin), amount of substance (mole), and luminous intensity 
(candela) 

SWDB Surface Water Database – a Hydstra database currently in use by DERM to record and report 
data and other relevant information specific to surface water 

Triton NOW’s existing Water Quality Data System for storing discrete sample water quality data 

UK-EOF UK Environmental Observation Framework – a five-year program established in 2008 which 
aims to improve data accessibility and quality from all environmental observation/monitoring 
activities done for or by the UK 

UNEP GEMS United Nations Environment Programme Global Environment Monitoring System – an 
internationally funded programme that maintains a global freshwater quality information 
system 

USEPA US Environmental Protection Agency 

W3C World Wide Web Consortium – the main international standards organisation responsible for 
developing Web protocols and guidelines 

WaterML 2.0 Water Markup Language – an XML schema currently being developed by the OGC Hydrology 
Domain Working Group to provide a worldwide water data transfer standard 

WDTF Water Data Transfer Format – an XML-based data transfer format developed by the Bureau in 
collaboration with CSIRO to facilitate Australian water data interoperability 

WGS84 World Geodetic System 1984 – the reference coordinate system used for the GPS satellite 
navigation system 

XML Extensible Markup Language – an open standard for defining data elements that provides a 
simple data format for electronic data interchange and web services 
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Appendix A Guide to Reading Entity Relationship Diagrams 
(Barker’s Notation) 
The conceptual data model diagram included in this document is an entity relationship diagram (ERD) 
depicted using Barker’s Notation.  To assist in interpreting this diagram, this section provides a brief 
guide which describes the conventions used on ERDs which follow Barker’s Notation. 
 

Entities and Relationships 

The two main concepts used in the conceptual data model are: 

 Entity  a thing of significance about which information is held. 

 Relationship a named, significant association between two entities. 
 
A sample is an example of an entity.  On the diagram, entities are represented as boxes with rounded 
corners.  The size and shape of the boxes are of no significance and they vary simply to assist the clarity 
of the diagram. 
 
A line joining two boxes represents a relationship between two entities.  Each half of the line is solid or 
dashed, depending on whether that part of the relationship is mandatory or not.  A solid line from an 
entity box means that an occurrence of that entity must be associated with an occurrence of the entity 
at the other end of the line.  A dashed line from an entity box means that an occurrence of the entity 
may be associated with an occurrence of the entity at the other end of the line.  Each end of the line is 
given a title, which describes the nature of the relationship for the entity at that end of the line.  
Naming conventions for the title allow the relationship at each end to be read as a concise, disciplined, 
but easy-to-understand sentence. 
 
The presence or absence of a crow’s foot on each end of the line shows the number of occurrences 
that the entity can have at that end of the relationship.  The presence of the crow’s foot indicates that 
the association is with one or more occurrences of the type of entity to which the crow’s foot is 
attached.  When the crow’s foot is absent it means that only one occurrence of the entity at that end 
of the relationship is involved in each occurrence of the relationship. 
 
For example, the following shows the relationship between entity name 1 and the entity name 2: 

entity  name 1 entity  name 2

relation name 1

relation name 2

 
This diagram may be read as follows: 

 Left to Right - following the relationship from left to right it says that: 
Each entity name 1 may be relation name 1 one or more entity name 2 
(e.g. Each sample may be resulting in one or more results) 

 Right to Left - following it from right to left, it says that: 
Each entity name 2 must be relation name 2 one and only one entity name 1 
(e.g. Each result must be result for one and only one sample) 
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Sometimes occurrences of an entity will have relationships with other occurrences of the same entity 
type.  This is represented as shown in the following diagram. 
 
 

entity  name 1

relation name 2

relation name 1

 
This means that: 

Each entity name 1 may be relation name 1 one or more entity name 1 

Each entity name 1 may be relation name 2 one and only one entity name 1 

(e.g. Each tech ref may be basis for one or more tech refs) 
 
A relationship that goes to and from the same entity is called a recursive relationship or pig's ear. 
 
The terms used when defining relationships as described above are optionality and cardinality.  The 
properties of the relationship between the entities being modeled dictates the optionality and 
cardinality indicators used at each of end of the relationship and also the names used for those 
relationship ends.  The graphical indicators of the optionality and cardinality used in ERDs following 
Barker’s Notation as shown in the examples above are summarised below: 
 
Optionality 

Optionality defines whether this end of the relationship is optional or mandatory: 

---------- Optional:  e.g. Each PRICE LIST ITEM may be on a PRICE LIST 

______ Mandatory:  e.g. Each PRICE LIST ITEM must be on a PRICE LIST 

 
Cardinality 

Cardinality defines whether the other end of the relationship is single or multiple: 

_____ Single:  e.g. Each PRICE LIST must be comprised of one and only one PRICE LIST ITEM 

 Multiple:  e.g. Each PRICE LIST must be comprised of one or more PRICE LIST ITEMs 
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Unique Identifier Relationships 

Unique identifiers are key piece of information used to differentiate the various occurrences of the 
entity e.g. Sample ID, Organisation ID. 
 
To show that a relationship is (or is part of) the unique identifier (UID), a ‘crossbar’ may be drawn 
across the relationship close to the entity for which the UID is established.  The ‘crossbar’ indicates that 
the UID of the entity at the 'single' end of the relationship is being used to uniquely identify the entity 
at the 'multiple' end of the relationship e.g.  A unique combination of NWQ Sample ID and Result No is 
used to identify each individual record in Results, so this is represented on the relationships between 
Results and Samples using the ‘crossbar’ symbol: 

 
 

Attributes 

Attributes provide details of the information which is stored about the entity.  They are listed within 
each entity box.  The optionality of the attributes is indicated with the symbols: 

o    Optional:  e.g. Qualifier may be stored for each result 

*    Mandatory:  e.g. Units must be stored for each result 

 
As with relationships, attributes may be (or may be part of) the unique identifier of an entity.  These 
are depicted on the diagram with a # symbol. 
 

Shading 

The use of shading may vary depending on the contents of the data model.  Modellers use shading to 
highlight different types of entities or to indicate an entity has been depicted more than once in a set 
of diagrams.  The same entity may be shown in several different places in a model to facilitate layout 
requirements for a particular diagram.  Such secondary usages of an entity are often shaded in grey 
and may permit only an abbreviated depiction of the entity.  The primary usage (i.e. that which is not 
shaded in grey) usually shows the more complete details of the entity. 
 
 


