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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 
The Bureau of Meteorology (the ‘Bureau’) is receiving water quality data from organisations across 
the nation to enable reporting on the condition of waterways and aquifers at a multitude of scales. 
 
Currently there is little consistency in the way information is coded by organisations in the collection, 

analysis and storage of their water quality data.  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 which supply water quality data. 

The Queensland Department of Environment and Resource Management (DERM) proposed a project 
to address this issue under the Modernisation and Extension of Hydrologic Monitoring Systems 
(M&E) Program. 

The purpose of this report is to document the activities undertaken over the duration of the project 
which were critical for the formation of the final recommendations described in Reports A and B. 
 

1.1 Project aims and objectives 

The primary objective of Project 4QLD01.08 was to draft nationally standardised water quality 
metadata to ensure the comparability, accuracy and interpretability of water quality data irrespective 
of its source. 
 
Information Management Protocols (IMP), proposed in an earlier scoping project (3QLD1.3) 
undertaken in 2009-2010, were to be further developed and refined in consultation with key 
stakeholders in the water sector. 
 
Strong emphasis was placed in this subsequent project on the involvement of key water quality data 
providers with the aim of developing widely accepted data management protocols through a 
consensus approach. 
 

1.2 Outcomes 

It was always the intention that any recommendations arising from the project could be readily 
adopted by organisations and entities by mapping their current information to the recommended list 
of data elements. 
 
It is anticipated that the outcomes of adopting recommendations made from this project will: 

 promote interoperability between water monitoring organisations by enhancing the potential 
for archiving and sharing data from diverse data management systems 

 serve as a guide to which organisations can operate to improve consistency, quality and 
standards in data collection, analysis and storage 

 enhance the process of transfer of data to the Bureau in the Water Data Transfer Format 
(WDTF) 

 assist with more effective environmental assessments and better water management 
decisions as a result of the increased availability of comparable data. 

                                                      
 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 Collaboration and Consultation Mechanisms 
Research into the best approach for developing national water information standards emphasised a 
need for a highly collaborative approach in that ‘…it will require excellent communication and 
engagement and will need to build on existing expertise and practice.’  (GHD, 2010) 
 
As such, the importance of negotiation with the water industry early on in the process of developing 
the national water quality metadata guidelines was recognised and applied accordingly.  The Bureau 
has a process and mechanisms in place for engaging with the water industry about the development 
of water information systems.  In the context of this project, involvement from stakeholders was also 
seen as particularly important and significant effort was invested in seeking their input. 
 
A list of those who were involved in the different initiatives can be found in Appendix A.  It includes 
those organisations nominated as lead agencies in each jurisdiction (state) as well as a range of other 
types and sizes of organisations involved in water quality monitoring and data management; key data 
suppliers – usually only a few in each jurisdiction; and those individuals performing the roles of 
Strategic Water Information Coordinators (SWICs) in each state for the Bureau. 
 
A Steering Committee was also formed to provide guidance to the project in line with the other 
Bureau program initiatives.  This group comprised individuals with expertise in the area of water 
quality data and metadata and who were also already involved in the Bureau’s water information 
program (Appendix B).  It was envisaged that these committee members would also be effective 
advocates of the project objectives to other key stakeholders and the broader water industry. 
 

2.1 Definitions 

For the purpose of this project, the terms ‘engage’, ‘stakeholder’ and ‘consensus’ mean: 
 
Engage – provide opportunities for key stakeholders to have meaningful input at critical points in the 
process of planning, developing and finalising the project outputs/products. 

Stakeholders – those individuals or organisations that have a particular interest in the objectives of 
this project in relation to water quality metadata. 

Consensus – commonly refers to a situation where all parties involved are in agreement.  From a 
practical perspective, it is where all those involved are brought to a point where they do not object to 
the main position or proposition being put forward i.e. it is ‘something they can live with’. 
 
Broadly, the opportunities for input included: 

 contributing to development of, as well as participating in, an initiative to benchmark the 
existing data managements systems: Survey December 2010 

 assisting to shape and refine requirements of data management systems; and to develop 
implementation strategies:  Workshop February 2011 

 ongoing feedback. 
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2.2 Preliminary consultation 

As part of the project planning phase, discussions were held between October and December 2010 
with some of the key stakeholders in various jurisdictions, with assistance from the relevant SWICs.  
These preliminary meetings proved invaluable for raising awareness of, and encouraging support for, 
the objectives of the project, as well as identifying the key people with whom to engage in future 
collaboration. 
 

2.3 Water quality metadata and standards survey 

As a means to gauge and compare national practices and identify the existing systems currently being 
used to manage physico-chemical water quality data, a survey was disseminated to key water quality 
data providers in December 2010 (Appendix C).  Responses from the survey assisted the Project Team 
to: 

 determine priorities for developing a conceptual database model for this project 

 identify those jurisdictions that have a need for integrating data from multiple sources 

 gauge existing levels of conformity on the recommended core data elements required for 
water quality data 

 recommend potential improvements to quality coding practices 

 verify the extent to which WDTF is currently being used. 
 
The survey was directed at water quality measurements collected in situ and from tests performed 
on a sample in a laboratory.  A section focusing on Water Quality Data Elements, derived from the 
outcomes of Project 3QLD1.3, was also incorporated into the survey. 
 
Questions targeted the following areas: 

 jurisdiction 

 data exchange and transfer 

 information systems and databases 

 data sources 

 quality coding 

 data. 
 
For a more detailed discussion of the survey findings, see section 3 ‘National Benchmarking Survey’. 
 

2.4 Water quality metadata workshop 

Building on the information gained from the benchmarking survey, water quality experts from around 
Australia were brought together for a workshop on 23 to 24 February 2011 at the EcoSciences 
Precinct in Brisbane to discuss the needs and requirements for a standard metadata coding system. 
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The primary goal of this workshop was to reach agreement on components of the proposal for IMP at 
a national level by: 

 discussing and confirming the list of core metadata requirements for water quality data 

 developing recommendations for naming conventions, systems/frameworks, and scientific 
research needs 

 devising a systematic approach toward protocols for future expansion and national 
requirements. 

 
Representatives from water authorities and government agencies from most Australian jurisdictions 
were in attendance.  Outcomes of the workshop have been used to develop and refine the 
recommendations contained within Report A – Water Quality Metadata Guidelines. 
 
The high level of participation from nearly all jurisdictions in the benchmarking survey and the 
workshop is seen as an indication that stakeholders are well engaged and that strong support exists 
across all jurisdictions for the project objectives. 
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3 National Benchmarking Survey 

3.1 Survey respondents 

A Water Quality Metadata and Standards Survey was developed by the project team and circulated in 
December 2010 to key water data providers, with distribution facilitated by SWICs in each 
jurisdiction. 
 
Organisations, or ‘persons’, named in the Water Regulations 2008 (the ‘Regulations’) are divided into 
eight categories based on their roles and requirements in relation to the provision of specific water 
information to the Bureau (named persons may be in more than just one category as they may 
perform more than one function).  Responses to the survey came from persons listed under all the 
categories required to provide water quality information – Categories A, B, F, and G – except E.  
Responses were also received from a Category C person (hydroelectricity generators). 
 
Table 3.1 Named persons categorised under the Water Regulations 2008 to provide water quality data 

Category A – lead Commonwealth and State agencies that have a primary water resource planning, management or policy function 

Category B – other agencies of the Commonwealth or a State that collect water information but whose primary function is not water 
resource planning, management or policy 

Category E – rural water utilities 

Category F – urban water utilities 

Category G – Catchment Management Authorities and others 

 
Table 3.2 Total number of named persons by jurisdiction (as at November 2010) required to provide water quality 
data to the Bureau (source: Water Regulations 2008) 

Jurisdiction No of Named Persons 

WA 15 

Vic 32 

Tas 14 

SA 18 

Qld 33 

NT 2 

NSW 51 

ACT 3 

C’wlth 2 

Total 170 

 

3.2 Key questions and how the responses have been utilised 

28 survey responses were received from key water data providers across Australia, representing a 
significant proportion of the water quality data that are currently collected and provided to the 
Bureau.  Some organisations provided multiple responses – a reflection of the numerous sections 
within those organisations that are dealing with different aspects of water quality monitoring data. 

 Questions 1 to 3 were used to refine the draft National Water Quality Data Set (NWQDS) 
conceptual data model developed by Katrina Rodrigues (see Report A, section 2 ‘NWQDS 
Conceptual Data Model’) 

 Question 4 focused on quality coding 

 Question 5 dealt with the core water quality data elements that could be considered for best 

practice – these were also incorporated into the draft NWQDS conceptual data model. 

                                                      

 2 of the 28 survey respondents who do not currently provide water quality data to the Bureau have therefore not supplied information specifically 

relating to water quality data elements. 
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3.2.1 Analysis of questions 1 to 4  

Q1 Data exchange and transfer 

Do you currently provide water quality data directly to the Bureau? 

Of the 28 survey responses received, 3 were from one organisation (Melbourne Water).  This 
illustrates the diversity of programs and systems that can exist, not just between States and 
jurisdictions, but also within the same agency. 
 
5 respondents do not currently provide water quality data directly to the Bureau while a proportion 
(20%) did not provide specific details of the types of data they were providing. 
 
Table 3.3 Number of respondents providing water quality data to the Bureau 

Supply WQ data? Collection and/or provision of water data by organisations 

Yes 19 – currently provide water quality data directly to BoM 

1 - yes where data is in Hydstra, but data kept in another system isn’t provided as it’s not compatible with 
BoM requirements 

1 - parts of organisation do supply, others don’t *though no reason provided as to why not+. 

No 2 - going via a third party 

1 - currently only providing water quantity data 

1 - not yet, but will shortly once upgraded system is available 

1 - no reason given 

Note:  a number of the ‘No’ respondents go via a third party such as Victoria’s ‘data warehouse’, Queensland’s SunWater, and 
uniDap Solutions for multiple regional bodies and CMAs. 

 
The number of ‘named persons’ required to provide Category 9 (water quality) data is currently 170 
(see Table 3.2).  However, not all these organisations actually provide any water quality data, and a 
proportion of those provide the complete set (sub-categories a – h). 
 
Table 3.4 Formats in which water quality data are provided to the Bureau 

Format in which the data is provided to BoM  Number of responses* 

Access 1 

WDTF 10 

XML 6 

CSV [via HyBoMexp?] 9 

HyBoMexp 3 

CSC 1 

ASCII 1 

*The total number of responses is greater than the number of respondents due to the fact that some organisations may use 
different formats as a function of the ‘native language’ of the data management systems used to house various analytes. 

 
Table 3.5 Types of water quality data provided to BoM 

Determinand EC TSS TURB TP TN pH Temp Other forms 

Number of 
respondents 

18 11 15 13 13 16 13 oxidised N; ammonia, total Kjeldahl N; ammonium; 
orthophosphate; nitrate; filterable reactive 
phosphorus 

 

                                                      

 EC= Electrical Conductivity; TSS = Total Suspended Solids; TURB = Turbidity; TP = Total Phosphorus; TN = Total Nitrogen; Temp = Water Temperature 

(see Table 4.7). 
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Q2 Information systems and databases 

What information systems, databases and software are currently used, and what they are used for 
with regard to water quality? 

From responses received, the majority of data providers are utilising several products to administer 
different aspects involved in water quality data management i.e. import, 
analyse, store, manipulate.  Only 7 of the 28 respondents use one product 
exclusively to handle their data.  The information systems used are a mixture of 
proprietary (e.g. Hydstra and KiWQM) and custom built (e.g. DERM’s GWDB; 

DPIPWE’s DRAIN – similar to Hydstra but developed in-house; and  

DOW’s WIN). 
 
The use of multiple packages, products and systems by some organisations can be the result of 
organisational changes, restructuring or resource allocation decisions, or because they are better 
suited for particular functions such as interfacing with different data sources.  One response received: 

...with the amalgamation of Seqwater and many local councils we have inherited many 
council datasets.  These are in various formats but mostly excel or paper, we are working on 
incorporating these data into our database. 

Historical data are dealt with as text or paper-based, various databases developed in-house, or excel 
spreadsheets, ASCII.  Historical data are important for determining trends and changes over time.  
Data held in non-digital forms or in simple excel spreadsheets pose problems for users in terms of 
accessibility and searchability. 
 
Table 3.6 Number of respondents collecting surface water and/or groundwater data 

Collect? Surface Water Groundwater 

Yes  23 15 

No  1 9 

n/a  2 2 

 
Compared to water quantity, where just a few systems are utilised (e.g. Hydstra), a greater number of 
information management systems would require modification or replacement to accommodate the 
changes recommended in this project.  This would have obvious cost implications.  It would be 
advisable to conduct an impact analysis study to determine the potential effect of the introduction of 
additional data fields on current systems.  Consideration should be given to possible impacts on data 
structures, data migration, report formats, and equipment interfaces (e.g. ability of equipment to 
collect, store, or transmit data). 
 
Q3 Data sources 

3.1  What are your sources of data? 

Primary sources of data – a) Laboratories, b) Loggers, c) Field / in situ 

a) Labs 
 NSW Office of Water (NOW) Laboratory 
 Analytical Services Labs (Sydney Water) 
 Queensland Health and Forensic Scientific Services Laboratory (QHFSS) 
 Environment and Resource Sciences Chemistry Centre (ERSCC) 
 Allconnex Water 

                                                      
 DPIPWE = Tas Department of Primary Industries, Parks, Water and Environment 
 DOW = WA Department of Water 

2.1 Result summary 

Hydstra & KiWQM – 9 

uniDap WaterQ – 4 

Access – 2 

Excel – 7 

Other – 26 
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 Redland Laboratory 
 Australian Laboratory Services (ALS) Environmental 
 Australian Water Quality Centre (AWQC) 
 LIMS Self Point Internal Lab 
 Analytical Services Tasmania (AST) 
 SGS 
 Sydney Water Labs 
 ALS 
 Chemistry Centre WA 
 MPL Laboratories 
 Marine and Freshwater Research Laboratory (MAFRL) 
 National Measurement Institute (NMI - WA, NSW, Vic) 
 EML 
 Pathwest 
 ARL 
 Dalcon 
 Range of other commercial and university laboratories. 
 
Nationally, water quality data are sourced from in-house laboratories, commercial laboratories, and 
university/research facilities.  Some organisations utilise laboratories located in other jurisdictions, 
and there are a number of facilities which specialise in specific analytes or methodologies. 
 
Each laboratory has their own set-up regarding equipment, data coding and transmission 
arrangements which link with client organisations.  Their ability to collect or generate certain 
metadata is currently determined by existing procedural, infrastructural and contractual 
arrangements. 
 
b) Loggers 

 Odyssey pressure and temp loggers 
 Sensus Ultra dive loggers 
 YSI 
 Getac + Planmaker software. Hydrolab 
 Campbell Scientific R850 logger 
 SCADA 
 Thiess Hydroshare 
 thermistor chains 
 lake diagnostic system 
 Loggers at gauging stations 
 Diver 
 Unidata 

 Sonde  limited for all 
 Magflow meters and pressure transducers. 
 
c) Field / in situ 
 YSI 
 Hanna 
 Hydrolab. 
 
Field work is undertaken by staff, contractors, and community volunteers.  A wide range of 
equipment is used – handheld meters; probes; telemetry etc. 



 

 9 

Secondary sources of data – Councils, regional groups, community groups, other 
 
Data from regional groups and community groups was almost non-existent except for Waterwatch 
(Goulburn-Murray Water); Ribbons of Blue (no longer funded) in WA, DEP and TEER (externally 
funded programs) and work with the community by DPIPWE. 
 
Receipt of data from ‘other’ sources is a situation that lead government agencies deal with, in part 
reflecting on project partnerships/arrangements with universities, industry sectors (e.g. mining), and 
other government agencies (state and local) within the same jurisdiction. 
 
3.2  Do you currently have a need to compare and/or combine data from different sources? 

The purpose of this question was to ascertain how many organisations are likely to be facing issues 
related to combining data from different sources (as per the previous question) and to gauge the 
problems associated with doing so.  16 organisations responded ‘Yes’ with associated details. 

Table 3.7 Comparing/combining data from different sources (by jurisdiction). 

Jurisdiction Organisation Y/N Reasons for comparing/combining data from different sources 

NSW NSW Office of Water Y Water quality investigations involving different data providers 

Produce state wide and interstate comparisons (e.g. MDBA projects) 

Sydney Water  N  

Qld Dept of Environment and 
Resource Management 

Y Multi- agency projects, e.g. GBRI5, SEQEM etc. Verification of 
provisional time series sensor data 

Fitzroy Basin Assoc Y Some analysis is done in-house and some is done externally 

Qld Murray Darling Committee Y To provide community with basic understanding of condition and 
trend, and, links with land use and associated threats. 

SEQ Catchments N  

Seqwater Y We use a variety of laboratories due to SEQ water reforms and the 
amalgamation of many councils etc. into Seqwater.  This will change 
soon as we move to predominantly one laboratory.  We also have 
varied databases and methods of storing data, this is also being 
merged in the WISKI project. Also see 3.1 

SunWater N  

uniDap Solutions   

Redland City Council N  

SA Northern and Yorke NRM 
Board 

N/A  

SA EPA Y Sometimes compare lab and field data where appropriate 

SA Water    We may have some SCADA data which is compared operationally with 
lab derived water quality data and from time to time manual 
comparisons are made.  This data is not combined into one system 
and I would say the effort required to do so would not be worth the 
outcomes. 

We also have field LIMS data that is combined with lab derived data 
into one system though. 

Tas DPIPWE Y DPIPWE sends and receives data from the Bureau and Hydro 
Tasmania. 

DPIWE EPA Y Different labs, instruments, field data for a single study - this data 
needs to be analysed together. 

Hydro Tasmania Y Plot lab sample data on continuously logged data. 

Southern Water Y For purpose of reporting - FLD, SCADA and LAB data 

NRM North Y Volunteers use pan and paper, when they load this into uniDap 
WaterQ 
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Vic Dept of Sustainability and 

Environment 
N  

Melbourne Water Y Additional data is available from a different database 

Melbourne Water #2 Y Sometimes when additional sampling is needed 

Goulburn-Murray Water Y Flow and quality to get nutrient load; various sources for flow, rainfall, 
basic physchem to report on catchment response to rainfall events 
post-bushfires.  Other reports to get the full picture on 
catchment/waterway response. 

Goulburn Valley Water N {?] see answer to 3.3 - looks like they do need to combine 

WA Dept of Environment and 
Conservation 

Y Various sampling events and analyses may be carried out by different 
people or sub-projects.  In cases we need to assess across these data 
as best we can (usually subjective).  We also often utilise Department 
of Water and Department of Agriculture and Food data  

Water Corporation Y Data validation and calibration - comparison of in situ and lab readings 

Dept of Water Seldom We seldom use water quality data from other sources usually because 
it is of unknown quality, or inappropriate methods or undocumented 
methods, poor site information etc.  We seldom use water quality data 
from other states. 

Dept of Agriculture and Food Y Not all data is in one data source - Hydstra used to combine disparate 
data sources 

Aqwest - Bunbury Water Board Y Laboratories provide CSV data, which is combined into the Aqwest 
Water Quality Database (listed above).  Manual entry into the Aqwest 
Water Quality Database for onsite / in-house testing. 

 
3.3  Do you find the analytical techniques and methods used are consistent between the different 
sources? 

Inconsistencies can arise due to: 

 metadata 

 data comparisons between field and lab testing 

 data comparisons between different labs using different instrumentation and methods of 
analysis 

 instrument artefacts i.e. calibration; model; manufacturer; performance/reliability; 
age/history 

 laboratory artefacts i.e. funds; assessment quality; technical expertise 

 
Note: The framing of questions 3.2 and 3.3 was such that they were interpreted in a number of ways 
by respondents.  As a consequence, it was difficult to draw meaningful conclusions from the 
information provided. 
 
Given that water quality data are collected for different purposes, the point was made that different 
collection and analytical techniques are used even within the same organisation.  The aim of 
nationally standardised metadata is that, regardless of project purpose, data collected and sent to 
the Bureau will be accompanied by a consistent set of metadata. 
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3.4  What practices do you use now or think could be put in place to make it easier to compare water 
quality data from different sources? 

Table 3.8 Suggested solutions for improving data comparability 

Jurisdiction Organisation Suggestions for making data comparison easier 

NSW NSW Office of Water Phase 1. Implement consistent codes e.g. based on current mandatory Bureau codes in 
WDTF. 

Phase 2. Carefully designed quality metrics to describe quality issues of importance to 
clients. 

Consistent and agreed structure to the data e.g. Sampling / Location / Sample / Fraction / 
Result. 

Consistent and agreed terminology or at least conversion of terminology  
e.g. station, parameter (NSW) = analyte (QLD). 

Qld DERM Common, unified descriptors at the result level linked to compatible methods via 
subvariable (perhaps a DERM- specific issue with subvariables, happy to discuss) 

Fitzroy Basin Assoc Develop a QA/QC index. 

Qld Murray Darling 
Committee 

All measures aligned to an industry standard parameter definition with DERM's Hydstra 
variable nos a possible default. 

Seqwater Notation of method code within the metadata of the parameter, ensuring methods are 
similar between different labs and labelling parameters to note differences (eg slightly 
different parameter name/number). 

SA SA EPA We always incorporate test method with the test in the database to ensure that those 
comparisons can be made where appropriate. 

SA Water   In my own opinion I think we have a good balance now but some systems could be 
combined eventually but the costs could be prohibitive compared to the benefits. 

Tas DPIPWE Have all agencies make their data interchangeable to a universal (e.g. text or MS Excel) 
format. 

DPIWE EPA Know why particular data was collected and the sampling design. 

Hydro Tasmania Ensure labs are NATA accredited and use standard methods. Lab reference, method 
reference and analysis technique should be part of the sample metadata received from the 
lab. [Additional notes re inability of database to hold extra fields, added to Report B] 

Southern Water Receive lab data directly from labs rather than organisations.  Standard system for 
identifying parameters.  Use a national location repository utilising ID, coordinates, and 
descriptions etc. 

NRM North Everyone using the same attribute names.  If field names could be a little more 'database' 
friendly when loading.  I realise that this is unlikely, i.e. date and time. 

Vic Dept of Sustainability 
and Environment 

A water quality implementation of the OGC O+M standards; and/or an extension of the 
WDTF standard to water quality. 

Melbourne Water Blind comparison trials; combine all water quality sources in one database. 

Melbourne Water #2 NATA accredited laboratories - standard methodologies. 

Goulburn-Murray 
Water 

Use consistent instruments, data standards/qualifiers for instruments. 

Goulburn Valley Water Importing different sources of data into QMS enables us to export the data in a compatible 
format for comparison. 

WA DEC Trying to standardise on equipment and operating regimes being used within projects. 

Trying to develop better and easy to understand guidelines for sampling and data collection 
(most published material is either too complex or contradictory, plus students from various 
Institutions often have different 'habits'). 

Water Corporation Standard methods. 

Dept of Water Good metadata.  Documentation of laboratory methods that are linked to national or 
international methods (e.g. APHA); instrument data supported by info on what instrument 
brand and model number was used to collect the data.  Especially critical for turbidity, 
fluorescence, and even conductivity and standard units.  Many data sets do not even have 
good geographical reference points so site information is useful metadata. 

Dept of Agriculture and 
Food 

Integrate using tools such as Hydstra. 

Aqwest - Bunbury 
Water Board 

Upgraded the Aqwest Water Quality Database to allow onsite / in-house testing to be 
compared against compliance data history / trends. 
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Q4 Quality coding 

4.1  Is your water quality data quality coded in any way? 

Table 3.9 Quality coding of water quality data 

Quality coded? No of respondents 

Yes 12 

No 10 

Yes/No 2 

No answer 2 

 
The ‘Yes/No’ responses reflect the diversity of systems and protocols that currently exist within some 
organisations. 
 
See section 4.5 ‘Quality coding’ for a more comprehensive discussion on this topic. 
 
3.2.2 Analysis of question 5 

The following tables (3.10 to 3.13) represent a totals summary for the water quality data elements 
that are currently being collected by those surveyed.  Summary results are colour coded: 

 

Results for these data elements are expected to be 100% for both ‘Collected?’ and ‘Mandatory?’ 

 

Results for GW Pumping Time are skewed - agencies who do not collect GW data have entered 
either ‘N’ or ‘N/A’.  Those who entered N/A will not be factored into the total while those who 
entered N will (regardless of whether they normally collect GW data or not) - thereby, producing an 
inaccurate view of the relevance of this data element. 

 

Date Time Result - approx 1/3 of respondents do not record time zone - it is considered to be 
superfluous i.e. it is an assumed factor (depending on which state agency is in) - this most likely 
applies to Date Time Sampled, Lab Despatch Date and Lab Receipt Date as well. 

 Site ID is the only data element always captured by 100% of respondents. 

 

SW AMTD is the least collected data element (8%), while only 3 respondents (12%) sometimes 
collect SW Stream Surface Width.  Method Version Date and Related Method ID were the next least 
collected data elements at 15%. 
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Table 3.10 Sample data elements 

SAMPLE Data Element Total 
Yes 

% 
Yes 

Total 
Sometimes 

% 
Sometimes 

Total Y+S 
% 

Total 
Mandatory 

Total 
Mandatory 

% 

Sample ID 22 85 3 12 96 20 77 

Site ID 26 100 0 0 100 24 92 

Site Name 20 77 3 12 88 20 77 

Program ID 14 54 3 12 65 12 46 

Program Name 17 65 2 8 73 12 46 

Collection Authority 16 62 4 15 77 13 50 

Sample Type 15 58 2 8 65 12 46 

Date Time Sampled 24 92 1 4 96 23 88 

Sample Source 16 62 4 15 77 10 38 

Sampling Method 17 65 4 15 81 10 38 

Site Latitude Dec 15 58 4 15 73 10 38 

Site Longitude Dec 15 58 4 15 73 10 38 

Site Lat Long Datum 13 50 5 19 69 8 31 

SW Gauge Height 5 19 10 38 58 4 15 

Sample Depth  15 58 7 27 85 7 27 

SW Stream Discharge 4 15 7 27 42 1 4 

SW Sample Distance 2 8 5 19 27 1 4 

SW Flow Status 3 12 7 27 38 0 0 

SW AMTD 1 4 1 4 8 1 4 

SW Stream Surface Width 0 0 3 12 12 0 0 

GW Pumping Time 4 21 4 21 42 1 5 

 
Table 3.11 Result data elements 

RESULT Data Element Total 
Yes 

% 
Yes 

Total 
Sometimes 

% 
Sometimes 

Total Y+S 
% 

Total 
Mandatory 

Total 
Mandatory 

% 

Date Time Result 15 58 3 12 69 14 54 

Value 25 96 1 4 100 20 77 

Qualifier 21 81 3 12 92 10 38 

Lab ID 18 69 4 15 85 14 54 

Lab Despatch Date 8 31 1 4 35 5 19 

Lab Receipt Date 11 42 2 8 50 6 23 

Bottle Type 11 42 1 4 46 8 31 

Analysis Schedule 12 46 3 12 58 6 23 

Preservative 10 38 4 15 54 5 19 
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Table 3.12 Determinand data elements 

DETERMINAND Data 
Element 

Total 
Yes 

% 
Yes 

Total 
Sometimes 

% 
Sometimes 

Total Y+S 
% 

Total 
Mandatory 

Total 
Mandatory 

% 

Determinand Class 24 92 1 4 96 14 54 

Determinand Type 9 35 3 12 46 4 15 

Determinand Class Name 16 62 3 12 73 12 46 

Determinand Subclass 10 38 4 15 54 5 19 

Determinand Subclass 
Name 11 42 4 15 58 6 23 

PQL Min 13 50 3 12 62 7 27 

PQL Max 8 31 3 12 42 2 8 

Uncertainty 5 19 3 12 31 2 8 

Units 25 96 0 0 96 18 69 

 
Table 3.13 Method data elements 

METHOD Data Element Total 
Yes 

% 
Yes 

Total 
Sometimes 

% 
Sometimes 

Total Y+S 
% 

Total 
Mandatory 

Total 
Mandatory 

% 

Method ID 15 58 1 4 62 10 38 

Method Name 16 62 2 8 69 11 42 

Method Type 8 31 2 8 38 4 15 

Method Description 12 46 1 4 50 6 23 

Method Version 4 15 2 8 23 3 12 

Method Version Date 2 8 2 8 15 2 8 

Accreditation Type 12 46 2 8 54 6 23 

Related Method ID 3 12 1 4 15 2 8 
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4 National Water Quality Metadata Workshop 

4.1 Objectives 

Data from the Water Quality Metadata and Standards Survey formed the foundation for discussions 
at a workshop held in Brisbane on 23 and 24 February 2011.  32 participants, representing 23 data 
supply organisations from Queensland, New South Wales, Victoria, Tasmania, South Australia, 
Western Australia and the Commonwealth, were in attendance. 
 
Outcomes from the workshop included participant input on key issues such as: 

 increased collective understanding of the issues surrounding the development and adoption 
of a nationally standardised approach to water quality metadata 

 preliminary agreement on a core list of water quality data elements 

 refinement of a conceptual data model 

 national picture on significant benefits at different levels (national, jurisdictional and 
organisational) 

 identification of expected obstacles and challenges which will need to be resolved if/when 
changes are initiated 

 strengthened networks of water industry stakeholders 

 explicit support for the project objectives and details. 
 

4.2 Program 

Day 1 – Wednesday 23 February 2011 

Welcome and Introduction Graeme Milligan 

Session 1: The Bureau’s vision for national water quality data 
set 
Workshop outcomes + focus on water quality issues. 

Brendan Moran 

Session 2: Project Overview, Status and Plans 
Objectives of WQ metadata project and of this workshop. 
Information Management Protocols – providing guidelines for 
developing a national approach to water quality metadata. 

Rob De Hayr 

Session 3: Benchmarking Survey - Results and overview of 
requirements for data classification scheme, terminology and 
determinand definitions 
Details of survey findings and what they mean for the project 
objectives. 

Rob De Hayr + Jennifer 
Ryan 

Sessions 4 & 5:National Water Quality Data Set (NWQDS) 
conceptual data model: Introduction + Overview 
Review and discuss in detail the structures and data elements in 
NWQDS conceptual data model. 

Katrina Rodrigues 
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Day 2 – Thursday 24 February 2011 

Session 6: Detailed discussion of terminology, data 
classification schemes and determinand definitions 
 rescheduled; and reshaped to be a discussion paper 
Discuss nomenclature 

Rob De Hayr 

Session 7: Implementation issues, challenges and strategies 
What needs to be done to implement nationally standardised 
protocols? 

Gabrielle van Willigen + 
Rob De Hayr  

Summation, reflection and feedback Rob De Hayr + Brendan 
Moran 

Post-workshop session: Quality coding Grant Robinson 

 
Presenters 
Graeme Milligan  General Manager Water Quality and Accounting (DERM) 
Brendan Moran  Manager Standards and Regulations (BoM) 
Grant Robinson Information Quality Coordinator, NSW Office of Water (NOW) 
Rob De Hayr Manager Chemistry Centre (DERM) 
Katrina Rodrigues  Senior Information Officer (DERM) 
Gabrielle van Willigen  Senior Project Officer (DERM) 
 

4.3 Core water quality data elements for best practice 

Water quality data providers are currently required to supply descriptive information (metadata) 
along with the data they submit to the Bureau under the Regulation categories and subcategories of 
water information.  Information such as the determinand measured and the water body sampled are 
critical to the use of the data.  However, beyond these core data elements, the Bureau will require a 
much broader set of metadata from data providers. 
 
An online document titled Metadata requirements, presently being developed by the Bureau, will 
specify the metadata required to be given with the water quality data for each subcategory.  This 
document will be developed progressively and incorporated in the Regulations.  As such, it will carry 
the same weight as the Regulations themselves. 
 
Under the Regulations, named persons are only required to provide the Bureau with specified 
electronic information that is currently stored on their data management systems.  Organisations are 
not required to provide: 

 information that is not in their possession, custody or control 

 information that is only in analogue (paper) format 

 data from data loggers prior to that data being loaded into their data management systems. 

 
For organisations that have already been supplying water quality data with the supporting metadata, 
there is no requirement to re-supply the metadata for their historical data. 
 
The Bureau will decide on a case by case basis whether enough metadata have been provided to 
enable the data to be used in analysis or to be published. 
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The Regulations do not specify a data format at this time.  However the metadata structure that is 
proposed conforms to the WDTF data model.  The Bureau’s objective is to familiarise data providers 
with this model, and their intention is to mandate WDTF as the required data format in the future. 
 
The national Water Quality Metadata Workshop, and subsequent feedback, was used to achieve a 
level of consensus from key stakeholders as to the core water quality data elements for best practice.  
Tables 4.1 to 4.4 illustrate the outcomes of this consultation (comments highlighted in yellow).  Those 
data elements considered to be unnecessary at a national level, yet relevant at an organisational 
level, have been collated in Table 4.5. 
 
Table 4.1 Data elements for SAMPLE 

Data Element Description / Purpose 

Sample ID - A unique identifier within the agency for a sample/set of samples collected from the site at a specific time. 

- A chain of custody requirement.  This is an integral element that links sampling information to the analytical 
results and the key to tracking the sample in the Agency system. 

(aka Analysis ID, Analysis Number, Accession Number) 

WA DOW:  It is important we clarify this.  A Sample No can be a different thing to a Sample ID.  A Sample No is 
generally a Sticker No or Bottle No assigned in the field, but not all samples have Sample Nos, particularly in situ 
readings and observations.  For such samples, the Sample No will be Null, but they will still have a unique Sample 
ID.  This is a different field in the database, and for  us is a unique system-generated sequence number. 

For some organisations, the Sample No may be the unique identifier, but it doesn’t apply in all cases. 

Unless we separate these two fields we will only be able to supply a sample ID, and not the Sample No, which is 
important information. 

Data Owner - The designated owner of the data being provided.  

- Should be one of organisation IDs (Org ID) assigned by the Bureau to the organisations listed in the Regulations. 

Data Provider - The provider of the data to the Bureau 

- Should be one of organisation IDs (Org ID) assigned by BoM to the organisations listed in the Regulations. 

Site ID - The unique identifier of the site, where a site is a place at which one or more parameters are measured.  

- Any ID codes used to identify bores and SW sites will need to be unique at a national level. 

- There should be at least one measuring location within each site. 

- For Surface water = Gauging Station or miscellaneous site. 

- For Groundwater = Bore Registration Number 

- A chain of custody requirement.  Also monitoring trends usually involves repeated measurements of the same 
analytes at the same location over time. 

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

Site Name - The name of the site, where a site is a place at which one or more parameters are measured.  

- There should be at least one measuring location within each site. 

(aka Site/Station Name, Sampling Site) 

Site Latitude Dec - The angular distance along a meridian north or south of the equator, supplied as decimal. 

- The geographic coordinates of the site, expressed in decimal degrees.  

- Should be given in decimal degrees, with latitude then longitude separated by a space. 

(aka Site Position ) 

WA DOW:  These are property attributes of the SITE, and should include original units of capture (MGA or GDA94), 
how captured (GPS etc. to indicate precision), date of capture.  Coordinates should not be repeated on all samples.  
The only exception is for one-off samples, say along a transect.  The transect might be registered as a single ‘Site’, 
but the individual sample locations could be stored as readings. 

Site Longitude Dec - The angular distance along a meridian east or west of the prime meridian, supplied as decimal. 

- The geographic coordinates of the site, expressed in decimal degrees.  

- Should be given in decimal degrees, with latitude then longitude separated by a space. 

(aka Site Position ) 

Site Lat Long Datum - The coordinate datum applicable to the geographic coordinates given for the site position.  

- Should be GDA94 or WGS84. 

- Supplied location values should be always be in datum GDA94 in accordance with current standards, however this 
data element should still be included with latitude and longitude values to assist in correct interpretation of 
location values. 

(aka Site Position Datum ) 
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Data Element Description / Purpose 

Site Elevation - The elevation of the site relative to a standard height datum.  

- Should be given in metres AHD or metres AHD Tasmania. 

- The accuracy of Site Elevation data is dependent on the method used. 

Measuring Point - The unique identifier of the measuring location, where a measuring location is a point, or one of several points, 

where a parameter is measured within a site.  

- There should be at least one measuring location within each site. 

(aka Measuring Point Identifier ) 

Watercourse Name - The name of the watercourse upon which the measuring site is located.  

- Should be the watercourse name as identified by the AHGF.  If not in the AHGF, use the watercourse name as 
identified in the Gazetteer of Australia from Geoscience Australia.  If not identified in the Gazetteer, use the local 
name. 

WA DOW:  This goes against the site not the sample. 

Date Time Sampled - The date and time of a measurement made at a measuring location.  

- Should adhere to the following date/time format: YYYY-MM-DDTHH:MM:SS(.s+)?(Z|[+-]HH:MM) 

- This date/time format complies with the W3C date/time type.  The time zone should be included at the end of 
each date/time, and UTC may be represented as either +00:00 or with a Z.  Time is in 24 hour time. 

- Essential for combining data sets from specified time periods, relating information to other data (technical 
reference version/type of equipment used) and events (climatic changes), assessing temporal trends, chain of 
custody records. 

(aka Sample Collection Date, Sample Date/Time, Measurement Date-Time ) 

Date Time Qualifier - The qualifier that specifies the meaning of the date/time that was recorded. 

- Propose making date field nullable and use Date Time Qualifier to indicate accuracy.  Suggested permitted values 

include : 

(a) Actual 

(b) Estimated – or known accuracy eg ‘Year’, ‘Month’, ‘Day’ etc. 

(c) Unknown  

Sample Type - The type of the water sample e.g. SW – surface water or GW – groundwater. 

- Used to classify samples and indicate requirements for inclusion of surface water or groundwater specific data 
elements. 

Sample Source - Describes and classifies the source from which the sample originated.  Suggested permitted values include : 

(a) GW Bore – artesian 

(b) GW Bore – sub-artesian 

(c) SW Stream 

(d) SW Lake 

(e) SW Tidal – estuary 

(f) Marine 

(g) Water impoundment 

(h) Precipitation 

(i) Sediment 

(j) Effluent 

(aka Sample Medium, Sample Matrix - as defined in http://waterinfo.nsw.gov.au/stop/stop/stop/pdf/32013.pdf) 

Program ID - Identifier used by the organisation to represent program or project under which the sample was collected. 

- Provides context and reason for sampling and means of identifying samples collected under the same program 
etc. 

(aka Project Code, Reason for Sampling) 

Water Corp:  Generally data would be collected for a primary program and used opportunistically for other 
purposes.  Probably no need to store multiple programs here.  This would just be used as an indicator as to 
whether the data is OK for other purposes. 

WA DOW: Projects are in a separate table.  All you need on the sample is the project identifier (a number or code). 

Program Name - Name of program or project under which sample was collected. 

- Assists in project description. 

Collection Method The method used to collect the sample.  Suggested permitted values include : 

(a) In situ 

(b) Grab 

(c) Integrated 

(d) Pump 

(e) Collection filter 

(aka Sampling Method, Sampling Protocol) 

http://waterinfo.nsw.gov.au/stop/stop/stop/pdf/32013.pdf
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Data Element Description / Purpose 

SW Gauge Height - The elevation of the measurement datum relative to AHD or AHD Tasmania.  

- In the case of surface water level measurements, this is commonly known as gauge zero. 

- Relevant only to surface water samples for surface water sites which are gauges (i.e. not miscellaneous sites). 

(aka Measurement Datum Elevation ) 

NOW:  This is not a sample attribute – it is a determinand – an attribute is something controlled by the sampler.  
This is as much a determinand as total phosphorus. 

Sample Depth 

(see section 4.3.1 
‘Summary of 
amendments’) 

- Surface water - 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.  In some instances the distance from the bottom 
of the water body is more desirable. 

- Groundwater - The depth from the natural surface to the bottom of the deepest water bed/water entry point in 
metres. 

Groundwater data are highly dependent on vertical as well as horizontal location.  The specific location of sample 
collection is critical to relate results to other environmental features and monitoring activities. 

(aka Measurement Datum – Bed? ) 

DPIPWE:  Also in Tas we use a Depth table to store depth which I personally think is much better than putting it in 
the same table as the samples or sample values. 

SW Sample Distance - The measure of distance from the left bank of the water edge at which the sample was taken in metres. 

(aka Distance from Edge) 

SW Flow Status - The code that describes the flow rate of the water being sampled.  Suggested permitted values include : 

(a) Baseflow – wet season 

(b) Baseflow – dry season 

(c) Rising stage 

(d) Peak flood 

(e) Falling stage 

(f) Tidal cycle 

(g) No flow. 

- Important to sample collection, subsequent analysis, and interpretation of data. 

- Coded value validated from SW Flow Statuses list. 

(aka Water Regime) 

SW AMTD - Adopted middle thread distance – 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. 

DPIPWE:  SW AMTD. I would have thought that given the coordinates of the site/sampling location and the 
geofabric that this parameter could be calculated. I would therefore list this as an implementation feature 
(something a Bureau application could provide) rather than something that needs to be collected by the 
organisation that is running the monitoring program. 

SW Stream Surface 
Width 

-The width of the surface of the water at which the sample was taken in metres. 

GW Aquifer Sampled - The name of the aquifer/s providing water for the sample. 

WA DOW:  Aquifer is an attribute of the site and can be determined by data users from sample depth and screen 
interval/aquifer information against the site. 

GW Pump Intake 
Depth 

- The pump intake depth in metres below natural surface. 

(aka GW Sample Depth) 

GW Pump Start Time - The date and time of day that pumping/purging commenced relating to the sample. 

WA DOW:  For Groundwater, a lot of work has already been done on standards 

e.g. http://www.brs.gov.au/land&water/groundwater/ 

https://www.ga.gov.au/products/servlet/controller?event=GEOCAT_DETAILS&catno=68901 

WA DOW:  This needs to be made clear.  Is it the total amount of time that actual pumping occurred for (excluding 
breaks), or the amount of time elapsed for whole test, including breaks e.g. 30 hrs pumping time over 4 days.  
Need clear definitions. 

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

(aka GW Pumping Time) 

GW Pump Rate - The rate that the bore was pumped/purged in L/s. 

GW Volume Pumped - The volume of water pumped/purged from the bore prior to sampling in litres. 

WA DOW:  Does not apply to all GW tests. 

http://www.brs.gov.au/land&water/groundwater/
https://www.ga.gov.au/products/servlet/controller?event=GEOCAT_DETAILS&catno=68901
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Data Element Description / Purpose 

GW Water Level at 
Time of Sampling 

- The water level from the measurement point at the time the sample was taken. 

WA DOW:  One sample is taken before pumping, to measure static water level at a date and time.  This is 
equivalent to GW Level Start.  At the end of sampling another sample is taken, with a result for water level (not 
Static WL).  After recovery another SWL sample+reading might be taken.  Recovery time might also be recorded as 
part of this sample. 

GW Measurement 
Point 

- The measurement point used in the measurement of the water level at time of sampling e.g. natural surface, top 
of casing, top of casing protector, headworks etc. 

Sample Set Type - The type of set to which a sample can belong. 

- Why the sampling was undertaken and the sampling design used.  Suggested permitted values include : 

(a) Routine 

(b) Survey 

(c) Trend analysis 

(d) Research 

(e) Storm/Flow event 

(f) Pollution/Spillage incident 

(g) Permit compliance 

(h) Bioaccumulation 

(i) Legal purpose 

(j) Private/Ad hoc 

(k) Unknown 

(aka Reason for Sampling, Sample Purpose – as defined in 
http://waterinfo.nsw.gov.au/stop/stop/stop/pdf/32013.pdf) 

DSE:  How to deal with differences e.g. continuous data and spot data– often both are being collected from the 
same site. 

Observational Data 

(see Report A, 
section 2.10.5 
‘Future 
considerations’) 

- Any environmental, ecological or meteorological indicators of water quality.  Suggested permitted values include 

: 

(a) Odour/smell 

(b) Dead animal/s 

(c) Abnormal colour 

(d) Oily scum 

(e) Rubbish/debris 

(f) Fish 

(g) Macroinvertebrates 

(h) Frogs 

(i) Algae 

(j) Macrophytes 

(k) Cloud cover 

(l) Windy 

WA DOW:  These are defined by Variables/Determinands, and stored as readings.  However, for some you will 
need to accommodate codes e.g. smell could be OILY, H2S etc.  We already store all these things in this way. 

SA Water:  At the moment the focus is on the parameters in the Water Regulations.  If one day this expands and 
there is a need for taxonomic data such as algal counts and species this then may lead to different ways of 
managing this type of taxonomic data.  This may need consideration in design or at least thinking about it on the 
radar. 

 Definitions and metadata element names taken from the Bureau’s Draft Regulations Metadata Element List for Category 1: Surface 
Water Resource Information. 

 Controlled lists of values 

 

http://waterinfo.nsw.gov.au/stop/stop/stop/pdf/32013.pdf
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Table 4.2 Data elements for RESULT 

Data Element Description / Purpose 

Date Time Result - The calendar date and time and time zone when the result was produced, in 24-hour time + time zone 
(AEST/ACST/AWST). 

- Essential for combining data sets from specified time periods, relating information to other data (technical 
reference version/type of equipment used) and events (climatic changes), assessing temporal trends, chain of 
custody records. 

Value - Reportable measure of the result for the analyte 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 technical 
references used by the individual laboratory/testing authority. 

(aka Result, Result Value) 

Value Qualifier - Qualification of value indicating or explaining result (such as below or above PQL). 

- Assists in describing results, particularly null results. 

- Applicable to lab-based results only. 

- Coded value validated from Result Qualifiers list. 

(aka Result Qualifier, Flag) 

PQL Min  - Practical Quantitation Limit – 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.  Critical 
element contributing to the confidence associated with the data, and therefore, to the data interpretability. 

- Applicable to lab-based results only. 

(aka Limit of Reporting, Detection Limit) 

DPIPWE:  PQL max, PQL min. From my discussions with laboratory folk PQL max is not a relevant term. If there is a 
maximum concentration a method can detect, then you simple dilute the sample until you can obtain a meaningful 
result. PQL min (which could now be just referred to as PQL can vary between laboratories (even if using the same 
method) and can vary with analyte (even using the same method and laboratory), and can vary with matrix (even if 
using the same method, laboratory and determining the same analyte). Therefore PQL min belongs in the results 
table. However, when an analyte is reported a <5 mg/l say, the less than 5 means that the PQL is 5. In this situation 
there is no need to record PQL in a separate field as it is already apparent in the results. In a situation where an 
analyte is reported as 5 mg/l, then does it enhance the understanding of the 5mg/l to know that the QPL is 1 mg/l 
or 0.1 mg/l? I don’t think so. I suggest that PQL be removed from the meta data specification as it is adequately 
covered by Qualifier. 

PQL Max  - Practical Quantitation Limit – the highest numerical value (detection limit) that a laboratory can report reliably 
for a test result. 

- Applicable to lab-based results only. 

- Other details as above. 

Uncertainty  - A measure of confidence in a test value as performed by a particular laboratory. 

- Applicable to lab-based results only. 

DPIPWE:  This field should be renamed Analytical or Laboratory Uncertainty if that is what it is.  If it is the total 
uncertainty resulting from the sampling, transportation, laboratory phases then it should be labelled accordingly.  
Uncertainty can vary with sampling method used, storage and transportation, laboratory, matrix and analyte – 
therefore belongs in results table. 

JR:  I think our definition of this data element addresses the issues mentioned by DPIPWE and DSE. 

DSE:  Uncertainty is a difficult concept- the Australian Standard 3778.2.3 deals with uncertainty of flow which will 
also impact uncertainty in water quality.  For an application of this standard refer to 
http://search.informit.com.au/documentSummary;dn=588739713868376;res=IELENG  

Units  - The unit of measurement.  

- Should be one of the units in the controlled list applicable to the Regulations data subcategory. 

- Units of measure can change over time depending on which analytical method was used for sample analysis. 

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

(aka Units of Measure, Measurement Unit ) 

Lab ID - The unique identifier of the lab from which the result was produced e.g. FSS, ERSC. 

- Applicable to lab-based results only. 

- Coded value validated from Lab ID list. 

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

- Applicable to lab-based results only – recorded for each technical reference used on a sample. 

- Coded value validated from Preservatives list. 

DPIPWE:  This should be covered in details of a Laboratories Method for a particular parameter to be determined. 

WA DOW:  Non-mandatory. 

http://search.informit.com.au/documentSummary;dn=588739713868376;res=IELENG
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Data Element Description / Purpose 

Quality Code The Bureau quality code that applies to the measurement or series of measurements.  

Should be one of the quality codes in the controlled list.  Suggested permitted values include : 

(a) quality-A (d) quality-D 

(b) quality-B (e) quality-E 

(c) quality-C (f) quality-F 

(aka Measurement Quality ) 

 Definitions and metadata element names taken from the Bureau’s Draft Regulations Metadata Element List for Category 1: Surface 
Water Resource Information. 

 Controlled lists of values 

 Data elements relocated from Determinand table. 

 
Table 4.3 Data elements for DETERMINAND 

Data Element Description / Purpose 

Determinand Class 

(i.e. Determinand 
Code see section 
4.3.1 ‘Summary of 
amendments’) 

- A unique code representing the analyte/parameter that was measured e.g. EC, TSS, TURB, TN, pH. 

DPIPWE:  It is a difficult to comment on unclear terms like Determinand Class, Type, & Subclass. 

NOW:  This still means nothing to me.  We need a definition of what we mean by Determinand Class and Sublcass 
or this will not work. 

Determinand Type 

(i.e. Determinand 
Group Name see 
section 4.3.1) 

-  The general family to which the determinand belongs e.g. nutrients, cations, pesticides. 

-  Coded value validated from Determinand Types list. 

- - Assist in classifying determinands. 

(aka Analysis Schedule, Test Schedule) 

NOW:  What do we mean by Determinand Type?  Please define. 

DPIPWE:  This is not a concept that we use in the EPA here or in our Laboratory.  Is this something DERM QLD 
specific?  You only have to look at all the results for a given sample to determine what parameters have been 
analysed for.  It adds nothing to a meta data to have it included in the results table.  If it is intended that this is just 
a way of grouping parameters/determinands then it does not belong in the results table and should reside in a 
table for grouping parameters together – an implementation issue, not a meta data issue. 

JR:  At the workshop there was consensus that this data element should be collected – an additional data element 
was even suggested (Analysis Schedule Name). 

WA DOW:  Not sure what is meant by this, but would recommend storing the laboratory’s analysis method code 
with each result.  This would point to another table that stores such things as the method description, laboratory 
name, analysis instrument, standard reference, and other details. 

Determinand Class 
Name 

(see section 4.3.1) 

- The full name designated to a substance or feature that describes it in terms of its molecular composition, 
taxonomic nomenclature or other characteristic e.g. Electrical Conductivity, Turbidity, Nitrogen: total. 

(aka Analyte, Parameter, Chemical, Variable, Element, Component, Constituent, Property) 

Determinand 
Subclass 

(see section 4.3.1) 

- A unique ID representing the subclass of the analyte/parameter that was measured.  Used to represent values of 
a similar nature (i.e. same determinand class) which may be produced using different methods or processes (each 
of which is identified as a subclass).  Parameters which can be produced through different lab instruments, 
different field instruments and sampling/processing methods will have a subclass to identify each of these 
approaches. 

- This is an integral element that links a determinand to a particular analytical method or standard – can change 
over time resulting in new subclasses due to the development of new methods and techniques e.g. 1, 2, 3 (or code 
TNL, TNFH, TNFH) 

NOW:  What is a Subclass?  Must be defined. 

WA DOW:  Subclasses need to be separated from specific analysis methods.  They should be general only  
e.g. In situ, Total, Dissolved, etc.  Needs to be discussed and worked through.  Is complicated. 

Determinand 
Subclass Name 

(i.e. Determinand 
Name see section 
4.3.1) 

- The name of the subclass. 

- May be similar to class name with additional clarification specific to subclass e.g. Nitrogen: total - Lab Instrument, 
Nitrogen: total - Field HyrdoLab, Nitrogen: total-Field Hand-held i.e. Determinand Method Name? 

NOW:  What is the difference between Subclass and Subclass Name? 
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Table 4.4 Data elements for TECHNICAL REFERENCE 

Data Element Description / Purpose 

Technical Reference 
ID 

- A unique identifier for the technical reference. 

- Used to identify references when used on sample or determinand details. 

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

Technical Reference 
Name 

-The name of the technical reference. 

(aka Method Name) 

Technical Reference 
Type 

- The type of technical reference e.g. INTSTD – international Standard, AUGUI - Australian Guideline. 

- Assists in classifying technical references. 

- Coded value validated from Technical Reference Types list. 

(aka Method Type) 

Technical Reference 
Version 

- A number indicating a particular version or revision of a new or existing analytical technical reference. 

- This information is vital for tracking the date at which a technical reference version was seen to be in use at any 
given time, when a change was made, and which version is currently valid.  These factors will influence the 
performance characteristics of a technical reference, and impact on data translation. 

(aka Method Version) 

Technical Reference 
Version Date 

- Date the technical reference version was released for use. 

(aka Method Version Date) 

Accreditation Type - Indicates level of accreditation e.g. by NATA. 

- Formal recognition of the reliability of data under this technical reference from a recognised authority. 

- Coded value validated from Accreditation Types list. 

Source Technical 
Reference ID 

- A unique identifier for the primary related technical reference e.g. standard technical reference. 

- This is a link back to another technical reference upon which this technical reference is based. 

(aka Source Method ID, Related Method ID) 

 
4.3.1 Summary of amendments 

As a result of the consultation process with key water quality data providers, amendments to the 
original lists of data elements are detailed as follows: 
 
SW Stream Discharge – this has been removed from list – it is a calculation, not a sample attribute. 
 
QA Methods –this has been removed from list as it would be stored with Tech Ref info.  Anything to 
do with QA is part of the method and is not a stand-alone attribute.  Each organisation has its own 
quality process and these QA methods are an organisational issue. 
 
Sampler ID/Operator ID – these are too difficult to logistically manage on a national scale – 
recognised locally as important attributes, therefore, it is up to individual agencies to decide whether 
they will collect/store these metadata (dependent on business requirements of the organisation). 
 
Determinand Class/Subclass/Type – these data elements have been amended due to the ambiguity of 
the terminology.  Determinand Groups and Determinand Group Members have also been created to 
better categorise and summarise determinand definitions (see Report A, section 2.10.3 
‘Determinands’). 
 
Surface water/Groundwater data elements – the need for more comprehensive SW and GW-specific 
attributes was identified e.g. the definitions for Sample Depth are dependent upon their application 
in a surface water or groundwater context.  However, one comment received states: 

If you add SW and GW specific data elements as fields to the Sample table, then you lose 
flexibility and have to continually modify table structures as new needs arise. 
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Note that the following additional information relating to a groundwater sample may also be 
important: 

 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. 
 
Table 4.5 provides details of those data elements that have been deemed to hold more relevance at 
an organisational level rather than a national level. 
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Table 4.5 Data elements to be collected at an organisational level 

Sample Data Element Description / Purpose 

Collection Authority - The legal, formal name of the organisation that has collected the sample. 

- Identifies the primary source or provider of data particularly where data has been collected by other groups on 
behalf of the agency supplying the data. 

- Coded value validated from Collection Authorities list. 

(aka Sampling Entity, Data Source, Collecting Authority) 

QC Sample Type - The type of quality control sample being described.  Suggested permitted values include: 

(a) Routine (e) Repeat 

(b) Duplicate (f) Reference 

(c) Replicate (g) Control 

(d) Blank (h) Spike 

Sampling Instrument - The type of instrument or equipment used to collect the sample 

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

(aka Sample Instrument Type, Collection Instrument) 

Sampler ID - A unique identifier for the field officer who has collected the sample. 

Sampling Frequency - Frequency of sampling helps to filter long-term datasets from opportunistic ones– aligned with Program ID.  
Suggested permitted values include: 

(a) Continuous/Regular 

(b) Irregular 

(c) Event 

(d) Instantaneous/One-off 

Reporting Authority - An organisation that is involved in manipulating the data before it is submitted to the Bureau. 

- Neither a Data Owner nor a Data Provider. 

Comments - Free text describing any factors relevant to the sample. 

- This assists in interpreting and using supplied measurements. 

Result Data Element Description / Purpose 

Instrument Used - The type of instrument used in the analysis (field or laboratory) of a sample. 

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

(aka Analytical Instrument) 

Lab Despatch Date - The date, time and time zone when the sample from which the result was produced was sent to the laboratory. 

- In order to ensure supplied date and time information is captured correctly when supplying organisation 
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 information provides some insights into the handling of the sample from which the results were produced. 

- This is applicable to lab-based results only. 

Lab Receipt Date - The date, time and time zone when the sample from which the result was produced was received by the 
laboratory. 

- In order to ensure supplied date and time information is captured correctly when supplying organisation 
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 information provides some insights into the handling of the sample from which the results were produced. 

- This is applicable to lab-based results only. 

Operator ID - A unique identifier for the field officer who has collected the sample - equivalent to Sampler ID? 

Bottle Type - The type of container used for the sample from which the result was produced e.g. A, B, C. 

- Applicable to lab-based results only. 

- Coded value validated from Bottle Types list. 

Technical Reference 
Data Element 

Description / Purpose 

Technical Reference 
Description 

- A description summarising the scope and nature of the technical reference. 

 (aka Method Description) 
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4.4 Naming conventions discussion paper 
Feedback from the water quality metadata and standards survey has supported the findings from 
Project 3QLD1.3 in that wide diversity exists across organisations in the way determinands and 
sampling/analytical methods are described, both in the field and laboratory. 
 
While time limitations at the workshop did not permit full consultation on the issue, a discussion 
paper focusing on technical reference (method) and determinand naming conventions was 
disseminated to all participants for comment. 
 
4.4.1 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 suit standard 
technical references and determinands for any additional indicators (see Report A, section 3 
‘Standard Naming Conventions’). 
 
4.4.2 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 storage. 
 
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. 
 
 
 
 
 

DPIPWE:  NATA is currently phasing in the removal of ‘based on …’ terminology when specifying the analytical 
method on an analysis report.  This will limit the usefulness of having something like APHAxxxx as a method ID.  NATA 
is insisting that if a method is a modification (which most laboratories use) rather than the exact published standard, 
then you cannot report the results as being ‘based on ….’. 

WA DOW:  I do believe it is also important to capture the in-house method details.  This provides important 
information about the analysis.  A standard reference on its own could be misleading.  An in-house method may be 
based on a standard method, but conformance to that standard will vary widely from organisation to organisation.  
For this reason, we (DOW) capture both the in-house method details, plus the standard method it is based on, plus 
other information including the lab/org name, the primary instrument used for analysis, and any other details such as 
sample preparation and NATA accreditation. 

WA DOW:  It should be noted that treatment methods are different to analytical methods.  It is expedient to store 
treatment methods in the variable (determinand) name, but not analytical methods. 
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Table 4.6 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 

 
4.4.3 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 short name (determinand code) and long name (determinand 
name) stored for each determinand.  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.  The determinand name is used to describe more fully the determinand. 
 
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. 
 
Table 4.7 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 

                                                      


 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 (Cwlth) 

 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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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. 
 
 
 
 
 
 
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. 
 
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. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hydro Tasmania:  Naming codes for determinands may require a consistent approach to capitalisation (i.e. either all 
capitals or lower case) depending upon any limitations in file transfer tools and database tools.  This needs to be 
considered when determining naming conventions for metadata components. 

NOW:  It is incorrect to call EC and EC25 the same variable.  They are quite different and measure different 
properties.  There is no constant relationship between the two.  EC can be measured at any temperature, and at 25

o
C 

is the same as EC25, but they need to be differentiated. 

This is crucial particularly when mixing lab data (always determined and reported at 25
o
C) with field data which may 

or may not be determined at 25
o
C.  µS/cm @ 25°C are not units.  µS/cm are derived units with direct conversion to SI 

units. 

NOx–N reports concentration of N atoms, not NOx molecules 

NH4–N reports concentration of N atoms, not NH4 molecules 

WA DOW:  In the case of EC, I agree with NOW that the designation of Compensated and Uncompensated resides 
with the determinand, not the units e.g. 

EC comp 25Deg C  
EC uncomp etc. 

The reason is that this information describes the form of the determinand, not its units, in the same way that N 
describes the form of NOx (Some conventions do indeed express NOx as mg/L–N, but this mixes units and 
determinands.  I think this is confusing and makes it difficult for filtering data because you have to apply filtering in 
two places.  It is also easy to miss the form if it is stored in the units. 

A large proportion of our data is Uncompensated because that is our standard (there are reasons for this).  To convert 
it to Compensated on output is something we want to avoid.  As far as possible we should provide raw data.  Hence 
we need capacity to report Uncompensated. 

If you do go down the path of putting the Comp/Uncomp information in the units, then you will need multiple units 
to cater for different scenarios e.g. 

µS/cm @ 25
o
C 

µS/cm comp 25
o
C 

µS/cm comp 20
o
C 

µS/cm uncomp (if you don’t specify uncomp, people will assume incorrectly that it’s compensated) 

(Technically, ‘@ 25
o
C’ is where the sample is actually AT 25 deg C when measured (i.e. raised in a water bath).  ‘comp 

25
o
C’ is where the raw conductivity is compensated TO 25 deg C, but may have been read at another temperature.  

These are different things that may have an effect on the results, where there are extremes of temperature.) 
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4.5 Quality coding 

Quality codes are used to classify water quality data according to the reliability and content of the 
information.  The possible enhancement of the Bureau’s existing WDTF quality coding was discussed 
in a post-workshop session led by Grant Robinson, Information Quality Coordinator, NOW. 
 
The following section provides an overview of that session.  Due to the complexity of the quality 
coding issue, it is recommended that this topic be the focus of a future project. 
 
4.5.1 Introduced concepts 

For the last 30 years we have used a ‘quality code’ to flag the results of assessment of data quality: 

 for continuous measurement, these codes tend to reflect how well our results reflect the real 
world 

 for discrete sample water quality, these codes tend to represent qualitative attributes, such as 
compliance with sampling and analysis protocols. 

 
We have different customers of water quality information.  Different customers have different needs 
and expectations of data quality.  Thus there are potentially many dimensions of data quality.  There 
are many potential metrics for recording these dimensions of data quality. 
 
Our goal is to represent the quality of data to assist potential downstream customers to determine 
whether our data is adequate for their needs. 
 
4.5.2 A practical multi-dimensional approach to data quality assessment 

DOW proposes a five dimensional code, indicating compliance with protocols for water quality 
sampling and analysis.  These five dimensions are: 

 planning and preparation 

 collection/measurement 

 quality control 

 data management 

 validation. 
 
For each dimension, they propose a code, and the overall quality assessment is a five character code, 
one for each dimension.  This is a practical and worthwhile improvement where data systems allow 
its use. 
 
4.5.3 Ideal solution to data quality assessment 

Since many data systems only provide a single code, careful thought is required to develop a robust 
methodology for assessing and measuring data quality.  The ideal will involve determining the 
requirements of customers as well as the understanding of scientists and practitioners. 
 
Grant Robinson is currently preparing proposal 5NSW01.02 Measurement and Assessment of Data 
Quality in Australian Water Datasets for the 2011/12 funding round to investigate potential customer 
requirements for data quality and how to measure and assess them. 
 
See Report A, section 4 ‘Quality Coding’ for details on proposed enhancements of WDTF quality 
codes. 
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4.5.4 Hydstra quality codes 

Table 4.8 lists the quality codes and their descriptions for Hydstra data. 
 
Table 4.8 Hydstra quality codes (source: WA DOW) 

Quality 
Code 

Report 
Symbol Description 

1  Very Good Record 

2 ' Very Good Record - Corrections applied 

3 " Good Record - Corrections or Estimations applied 

4 * Estimated Record - Good 

5 * Estimated Record - Fair 

6 * Estimated Record - Poor 

10 * Estimated Record - Not reviewed / Quality not known 

11 @ Theoretical Rating 

12 & Estimated Rating 

21 $ Daily Read - Good Record 

22 * Daily Read - Estimated 

23 # Daily Read - Derived from incomplete record 

24 R 
Daily Read - Rain day within period of accumulated 
record 

25 A Daily Read - Accumulated Rainfall 

30 " Station data, as supplied by BoM 

31 " Deaccumulated using nearby station 

32 " Deaccumulated using interpolated data 

33 " Nearby station, data from BoM 

34 " Interpolated daily observations 

35 " Interpolated long term average 

100 = Sample Group Code - WIN SAMP CUSTODIANS 

101 < Sample Group Code - WIN SAMP CUSTODIANS 

102 > Sample Group Code - WIN SAMP CUSTODIANS 

103 ~ Sample Group Code - WIN SAMP CUSTODIANS 

104 = Sample Group Code - WIN SITE SAMPLE CUST 

105 < Sample Group Code - WIN SITE SAMPLE CUST 

106 > Sample Group Code - WIN SITE SAMPLE CUST 

107 ~ Sample Group Code - WIN SITE SAMPLE CUST 

108 = Sample Group Code - WIN INV CUSTODIANS 

109 < Sample Group Code - WIN INV CUSTODIANS 

110 > Sample Group Code - WIN INV CUSTODIANS 

111 ~ Sample Group Code - WIN INV CUSTODIANS 

151 B Below inlet 

152 [ Not available 

161 U Unrated 

255 [ No record 
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4.5.5 Organisational quality coding systems 

See Appendix D for detailed lists of quality codes currently being used by some water data providers. 
 
Department of Primary Industries, Parks, Water & Environment (Tasmania DPIPWE) 

Measurements of stream parameters are made using different equipment and methods at various 
locations under often diverse topographic and climatic conditions.  These factors can influence the 
accuracy or reliability of the measured parameters. 
 
This procedure provides guidelines for assigning quality codes to a collected time series data set, 
providing a defined accuracy and reliability for the data. 
 
Allocation of quality codes to a time series data set should be based on instrument performance, 
reliability and calibration status, and stream conditions. 
 
If data can be classified under parts of more than one quality code the worst code applicable shall 
apply.  However, if data can satisfy the complete description of more than one quality code the best 
code shall apply. 
 
Department of Water (WA DOW) 

WIN data is not quality coded.  Some data from historical systems was previously quality coded, but 
these ratings are no longer used now that those systems are obsolete.  WIN does have a quality 
coding system but it has never been used because it only suited a very narrow class of data and was 
too stringent for general use (The system had to grade mission-critical datasets of the highest quality, 
but its strict pass/fail scoring system meant it was too rigorous for grading lesser-quality but 
otherwise quite useful datasets).  A new quality coding system has been designed but has yet to be 
implemented because of funding constraints. 
 
Department of Environment and Conservation (WA DEC) 

DEC values are based upon general values, with minor variation in interpretation to suit individual 
data types.  The data range is 1 to 6 with 3 as the default, plus ancillary codes that are relevant to 
providing ‘bigger picture’ information.  DEC feedback on the quality coding issue included: 
 

…the existing BoM codes are not sufficiently informative.  We feel that there needs to be 
recognition between data collected to high standards (e.g. by professional hydrographers) 
and data collected for project purposes.  Due to archiving we also see that codes need to be 
made available for comments – these can be very valuable in explaining why a situation has 
changed (e.g. a dam was built or lake drained, factory constructed upstream etc). 

 
Sydney Water 

All surface water quality data that are being sent to the Bureau are determined in the field or 
laboratories by methods with NATA accreditations.  Sydney Water has not implemented any protocol 
to specify quality codes for the surface water quality data.  However, there is an established 
procedure to validate the data using site-specific minimum and maximum ranges.  Any data outside 
these ranges are verified further for any sampling or analytical errors. 
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Glossary 
Term Definition 

ASCII American Standard Code for Information Interchange – a binary code for representing 
characters, widely used as a standard format in the transfer of text between computers 

BoM Bureau of Meteorology (Australian Government) 

CMA Catchment Management Authority 

CSC Compressed Sparse Column – a matrix file format that stores the components in column-major 
order 

CSV Comma Separated Value – a file format used for the digital storage of tabular data whereby 
each column value is separated by a comma and each line represents a row 

DAF WA Department of Agriculture and Food 

DEC WA Department of Environment and Conservation 

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

DOW WA Department of Water 

DPIPWE Tas Department of Primary Industries, Parks, Water and Environment 

DSE Vic Department of Sustainability and Environment 

ERSCC Environment and Resource Sciences Chemistry Centre (DERM) 

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) 

HyBoMexp A Hydstra tool for exporting water data to BoM 

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 

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 

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 

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 

QA/QC Quality Assurance/Quality Control 

QHFSS Qld Health Forensic and Scientific Services 

QMDC Qld Murray Darling Committee 

SWIC Strategic Water Information Coordinator (BoM) 

uniDap WaterQ A web-hosted database developed by uniDap Solutions for the capture and management of 
community water quality sample data 

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

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 

WIN Water Information database – an Oracle system used by WA Department of Water that stores 
discrete sample measurements and groundwater information 

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 List of Stakeholders Engaged 
Jurisdiction Organisation Name and Position Preliminary 

briefings 
Survey Workshop Ongoing 

Feedback 
Report 
Review 

C’wlth Bureau of 
Meteorology (BoM) 

Brendan Moran 
Manager, Standards & 
Regulations 

X  X X X 

Malcolm Watson 
Supervising Hydrologist, Water 
Quality & Trends Unit 

  X  X 

Linton Johnston 
Water Standards and Policy 

X     

ACT Department of 
Environment 

Stewart Chapman 
SWIC ACT 

X   X  

NSW NSW Office of Water 
(NOW) 

David Malone 
SWIC NSW 

X   X  

Grant Robinson 
Information Quality 
Coordinator 

X X X X X 

Sydney Catchment 
Authority 

Ramen Charan 
Senior Manager, Water 
Monitoring 

   X  

Sydney Water Shafiqul Hassan 
Technical Specialist 

 X X   

NT Department of 
Environment & 
Resource 
Management 

Julia Fortune 
SWIC NT 

X   X  

Qld Department of 
Environment & 
Resource 
Management 
(DERM) 

Donna Beattie 
SWIC Qld 

X   X  

Ian White 
Principal Policy Officer 

X X   X 

Ralph De Voil 
A/Project Officer 

  X   

Ken Aitken 
Team Leader (Water 
Reporting), Water Accounting 

X     

Brisbane City Council Charlotte Beresford 
Water Planning 

X     

Fitzroy Basin 
Association 

Luke Ukkola 
Healthy Waterways Field 
Officer 

 X X   

Qld Health Forensic 
& Scientific Services 
(QHFSS) 

Gary Prove 
Supervising Technical Officer 

  X   

Qld Murray Darling 
Committee (QMDC) 

Paul Webb 
Program Leader, Water & 
Wetlands 

X X X X X 

qldwater Regina Souter 
SWIM Program Manager 

  X   

Rob Fearon 
Executive Director 

X     

Redland City Council Katrina Udell 
Adviser, Waterways 
Management 

 X    

SEQ Catchments Joadie Hardy 
Water Quality Monitoring 
Manager 

X X X   

Nathan Parker 
Water Quality Monitoring 
Officer 

  X   
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Jurisdiction Organisation Name and Position Preliminary 
briefings 

Survey Workshop Ongoing 
Feedback 

Report 
Review 

 

Seqwater Ben Reynolds 
Environmental Systems 
Coordinator 

 X X   

SunWater Ltd Petrina Douglas 
Water Accounting Manager 

X X    

uniDap Solutions Gavin Sigley 
Strategic Director & CEO 

X  X X  

SA Department  for 
Water  

John Barrett 
SWIC SA 

X   X  

Simon Sherriff 
Manager, Surface Water 
Monitoring 

X     

Northern & Yorke 
NRM Board 

Jennifer Munro 
NRM Water Officer 

X X  X  

SA EPA Shaun Thomas 
Senior Scientific Officer (Water 
Quality) 

X X X   

SA Water Damien Venema 
Water Information Coordinator 

X X  X  

Phil Thomas 
Laboratory Manager 

X     

Tas Department of 
Primary Industries, 
Parks, Water & 
Environment 
(DPIPWE) 

David Thorp 
SWIC Tasmania 

X  X X  

Marty Jack 
Data Administrator 

X X X   

Ben Lomond Water Peter Januba 
Data Manager 

X     

Cradle Mountain 
Water 

Wouter vanderMerwe 
Data Manager 

X     

DPIPWE-EPA Barry Windridge 
Data Management Specialist 

  X X  

Celia Mackie 
Data Analyst 

X X  X  

Hydro Tasmania Carolyn Maxwell 
Aquatic Scientist 

X  X X  

Ray Clark 
Technical Officer 

X  X   

Wayne Soutter 
Hydrographic Data Coordinator 

X X    

NRM North Toni Furlonge 
Monitoring and Improvement 

 X    

Southern Water Donna Hollis 
Information Systems 
Administrator 

X X X   

Mark Abela 
Information Systems 

X     

Vic Department of 
Sustainability & 
Environment (DSE) 

John Cameron 
SWIC Vic 

X   X  

Brett Miller 
Manager, Water Information, 
IT 

X  X   

Sabine Schreiber 
Manager, Water Resource 
Monitoring 

X X X X  

Goulburn-Murray 
Water 

Greg Smith 
Manager, Water Systems 
Health 

 X    
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Jurisdiction Organisation Name and Position Preliminary 
briefings 

Survey Workshop Ongoing 
Feedback 

Report 
Review 

Goulburn Valley 
Water 

Jaclyn Bell 
Technical Administration 
Officer 

 X    

Melbourne Water Nick Crosbie 
Senior Risk Planner 

 X    

Noel Miles 
Technical Specialist, Drinking 
Water Quality 

 X X X  

Graham Rooney 
Team Leader, Biodiversity & 
Information Systems 

 X    

WA Aqwest – Bunbury 
Water Board 

Mat Watson 
Coordinator, Water 
Treatment 

 X    

Department of 
Agriculture & Food 
(DAF) 

David Weaver 
Senior Research Officer/Project 
Manager 

 X    

Paul Raper 
Hydrologist 

  X    

Ben Cohen 
Senior Technical Officer 

X     

Department of 
Environment & 
Conservation (DEC) 

Margaret Smith 
Hydrogeologist 

  X X  

Ryan Vogwill 
Supervising 
Hydrologist/Hydrogeologist 

 X    

Darren Farmer 
Senior Hydrologist 

 X    

Department of 
Water (DOW) 

Pauline Farrell 
SWIC WA 

X   X  

John Argus 
Team Leader, Water 
Information Provision 

 X X X  

John Patten 
Team Leader, Water 
Information Management 

X   X  

Steve Fisher 
Team Leader, Estuarine Science 

  X   

Water Corporation Brad Fuller 
Asset Systems Analyst 

 X X X  
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Appendix B Project Steering Committee 
Rob De Hayr 
A/Manager, Chemistry Centre 
Environment and Resource Sciences Division 
Queensland Department of Environment and Resource Management 
Phone: 07 3896 9891 
Fax: 07 3896 9623 
Email: rob.dehayr@derm.qld.gov.au 
 
 
Brendan Moran 
Manager A/g, Water Standards and Regulation 
Bureau of Meteorology 
Phone: 02 62323504 
Mobile: 0447 324 538 
Email: B.Moran@bom.gov.au 
 
 
Grant Robinson 
Information Quality Coordinator 
NSW Office of Water 
Department of Environment, Climate Change and Water 
Phone: 02 8838 7882 
Mobile: 0413 271 147 
Email: grant.robinson@water.nsw.gov.au 
 
 
Paul Webb 
Program Leader, Water and Wetlands 
Queensland Murray-Darling Committee Inc. 
Phone: 07 46376235 
Mobile: 0429 644 421 
Email: paulw@qmdc.org.au 
 
 
Ian White 
Principal Policy Officer 
Water Monitoring and Information 
Queensland Department of Environment and Resource Management 
Phone: 07 3224 7217 
Fax: 07 3224 7963 
Email: ian.white@derm.qld.gov.au 

mailto:rob.dehayr@derm.qld.gov.au
mailto:B.Moran@bom.gov.au
mailto:grant.robinson@dnr.nsw.gov.au
mailto:paulw@qmdc.org.au
mailto:ian.white@derm.qld.gov.au
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Appendix C Water Quality Metadata and Standards Survey 
On behalf of the project team, thank you for taking the time to answers these questions.  The 
information you provide will help to develop a national picture of the existing systems and protocols 
for water quality metadata. 

Completion Instructions 

 This survey is designed to be filled out electronically. 

 Please read the questions and type your answer in the space provided, and provide additional documents 
with detail where appropriate. 

 Leave blank any questions that you do not have the information for or do not wish to provide details for. 

 Please save this document, and name as <your organisation>.doc and return to: 
gabrielle.vanwilligen@derm.qld.gov.au. 

NB:  Your responses could form part of a project report in whole or summary form.  In this survey the term 
‘water quality data’ includes data collected in situ and from tests performed on a sample in a laboratory.  Only 
physical chemistry data is of interest in this instance. 

  Check boxes are provided – Left click with mouse to mark with ‘X’. 

Please complete and return by Friday 28 January 2011. For more information, please contact 
Gabrielle: 07 3170 5758 or gabrielle.vanwilligen@derm.qld.gov.au 

Please provide your contact details in the table below. 
Name       

Position/Role       

Phone Number       

Email       

Organisation       State       

1. Data exchange and transfer 
Do you currently provide water quality data directly to the Bureau of Meteorology? 

  Yes, directly →Please tell us what format you provide the data in. 
If you have more than one database or system supplying data, then please list each in the table below with the 
relevant format. 

Database/System e.g. Hydstra Format of data supplied to 
BoM e.g. WDTF, CSV 

Type of data provided  
e.g. Conductivity 

1.                   

2.                   

3.                   

  No, we collect or compile water quality data, but: 
a.  supply via a third party (e.g. DSE data warehouse) →Please tell us where data is sent: 

Database/System e.g. Hydstra Format of data supplied  
e.g. WDTF, CSV 

Type of data provided  
e.g. Conductivity 

1.                   

2.                   

b.  don’t currently supply to BoM  Please provide comments in table below. 

      

mailto:gabrielle.vanwilligen@derm.qld.gov.au
mailto:gabrielle.vanwilligen@derm.qld.gov.au
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2. Information systems and databases 

The following questions are to obtain a broad understanding of what information systems and 
software jurisdictions currently use to manage their physical chemistry water quality data. 
 

2.1 We are interested in what information systems, databases and software you currently use, 
and what they are used for with regard to water quality.  Please fill in the table below. 

System/ Database/ 
Software 
 

Use 
e.g. to store, manage and analyse your 
water quality data 

Used for 
Surface Water? 
 yes or no 

Used for 
Groundwater? 
 yes or no 

            Yes   No  Yes   No  

            Yes   No  Yes   No  

            Yes   No  Yes   No  

 

2.2 A conceptual model is being developed for the storage of water quality data, and the project 
team is interested in data structures used in your organisation to store water quality data to see 
how they compare.  Would you provide a copy of these data structures? 

  YesPlease provide a document containing tables, attribute names, format and 
metadata/description of attributes. 

  NoPlease provide comments in table below. 

      

 

3. Data sources 

The following questions are to obtain a broad understanding of what data sources are currently used 
to obtain water quality data. 
 

3.1 What are your sources of data?  Please list them in table below. 

Source 
 

Name of source 
(if applicable) 

Primary 

Laboratory(s)       

Loggers       

Field / In-situ       

Secondary 

Council(s)       

Regional Group(s) or CMA       

Community Group(s)       

Other please state       
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3.2 Do you currently have a need to compare and/or combine data from different sources? 

  NoPlease go to next question. 

  YesWhat are the reasons?  Please provide details in table below. 

      

 
3.3 Do you find the analytical techniques and methods used are consistent between the different 
sources? 

  YesPlease go to next question. 

  NoHow do they generally differ?  Please provide details in table below. 

      

 
3.4 What practices do you use now or think could be put in place to make it easier to compare 
water quality data from different sources?  Please provide details in table below. 

      

 

4. Quality coding 

The following question is to obtain a broad understanding of what quality coding is currently used for 
water quality data. 
 

4.1 Is your water quality data quality coded in any way? 

  NoPlease go to next question. 

  YesPlease attach a document listing your quality codes, and their meaning. 
 

5. Data 

5.1 We are interested in the data elements (or attributes) you collect.  Please refer to tables in 
Appendix 1. 

 Table 5.1 Data elements for SAMPLES page 5 

 Table 5.2 Data elements for RESULTS page 8 

 Table 5.3 Data elements for DETERMINANDS (aka Parameters, Variables, Analytes) page 9 

 Table 5.4 Data elements for METHODS (aka Technical References, Analysis) page 10 
 

5.2 Other elements 

5.2.1 What other data elements related to Samples do you collect and/or consider 
important for a national water quality data set which are not on the SAMPLES list in Table 5.1?  
Please list them in the table below.  If more space required, please send as an attachment. 

Data element Description /Purpose  
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5.2.2 What other data elements related to Results do you collect and/or consider important 
for a national water quality data set which are not on the RESULTS list in Table 5.2?  Please list them 
in the table below.  If more space required, please send as an attachment. 

Data element Description /Purpose 

            

            

            

 

5.2.3 What other data elements related to Determinands do you collect and/or consider 
important for a national water quality data set which are not on the DETERMINANDS list in Table 
5.3?  Please list them in the table below.  If more space required, please send as an attachment. 

Data element Description /Purpose 

            

            

            

 

5.2.4 What other data elements related to Methods do you collect and/or consider important for 
a national water quality data set which are not on the METHODS list in Table 5.4?  Please list them 
in the table below.  If more space required, please send as an attachment. 

Data element Description /Purpose 

            

            

            

5.3 Can you please supply a list of Determinands that you collect or are supplied, and also 
provide the associated analysis method or technique if available? eg Turbidity – Nephelometry - 
based on APHA procedure, Calcium – ICP-OES – Based on AS3641 procedure. 

  YesPlease provide a document with the parameters and the methods used for their analysis or 
technical specification. 

  NoPlease provide a comment in the table below if necessary. 

      

 

6.0 Checklist 

Please save this document, and name as <your organisation>.doc and return to 
gabrielle.vanwilligen@derm.qld.gov.au by Friday 28 January 2011. 

Where additional information asked for as attachment, please include in email. 

 Answered questions in sections 1 to 5 and completed corresponding tables in Appendix 1 

 Attached a copy of any data structures and metadata as requested in question 2.2 

 Attached a list of quality codes as requested in question 4.1 

 Attached any additional list of data elements for questions 5.2.1 – 5.2.4 

 Attached a list of determinands as requested in question 5.3 

mailto:gabrielle.vanwilligen@derm.qld.gov.au
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APPENDIX 1 

For the following tables, please: 

Place a ‘Y’ ’S’ or ’N’ in the ‘Collect?’ column for the data elements, indicating whether you: ‘Y’–Yes, ‘S’ – Sometimes, or ‘N’– Never collect this 
information. 

Place a ‘Y’ in the ‘Mandatory?’ column for the data elements which are mandatory in your systems. 

Complete the ‘Other Terminology / Comments’ column to note any different terminology you use or to make comments. 
 
Table 5.1 Data elements for SAMPLES 

Sample details capture the context in which water quality values were produced.  To complete the details of SAMPLES, links to METHODS are needed to 
indicate the methods or standards used to collect and handle the sample.  In addition to these links, the data elements used to describe SAMPLES are: 

Data Element Description / Purpose Collect? 
Y, S or  N* 

Mandatory? 

Y or N 
Other Terminology / 
Comments 

Sample ID - A unique identifier within the agency for a sample/set of samples collected from the site at a specific time. 
- A chain of custody requirement.  This is an integral element that links sampling information to the analytical 
results and the key to tracking the sample in the Agency system. 
(aka Analysis ID, Analysis Number, Accession Number, Sample ID) 

                  

Site ID 
 

- A unique identifier for a sampling site within the agency. 
- For Surface water = Gauging Station or miscellaneous site. 
- For Groundwater = Bore Registration Number  
- A chain of custody requirement.  Also monitoring trends usually involves repeated measurements of the same 
analytes at the same location over time. 
(aka Site/Station Number, Gauging Station, Bore Registration Number) 

                  

Site Name 
 

- The name of the sampling site (as used by the agency) where the samples were collected. 
- Assists with site description and identification. 
(aka Site/Station Name/Sampling Site) 

                  

Program Id 
 

- Identifier used by the agency to represent program or project under which the sample was collected. 
- Provides context and reason for sampling and means of identifying samples collected under the same program 
etc. 
(aka Project Code, Reason for Sampling) 

                  

Program Name 
 

- Name of program or project under which sample was collected. 
- Assists in project description. 

                  

Collection Authority 
 

- The agency that has collected the sample. 
- Identifies the primary source or provider of data particularly where data has been collected by other groups on 
behalf of the agency supplying the data. 
- Coded value validated from Collection Authorities list. 
(aka Sampling Entity, Data Source, Collecting Authority) 

                  

Sample Type 
 

- The type of the water sample e.g. SW – surface water or GW – groundwater. 
- Used to classify samples and indicate requirements for inclusion of surface water or groundwater specific data 
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Data Element Description / Purpose Collect? 
Y, S or  N* 

Mandatory? 

Y or N 
Other Terminology / 
Comments 

elements. 

Date Time Sampled 
 

- The calendar date and time and time zone when the sample was collected, in 24-hour time + time zone 
(AEST/ACST/AWST). 
- Essential for combining data sets from specified time periods, relating information to other data (method 
version/type of equipment used) and events (climatic changes), assessing temporal trends, chain of custody 
records. 
(aka Sample Collection Date, Sample Date/Time) 

                  

Sample Source - Describes the source from which the sample originated e.g. Groundwater –Bore (artesian/sub-artesian); Surface 
water – Stream; Lake; Tidal – Estuary; Marine; Water impoundment. 
- Used to describe and classify samples. 

                  

Sampling Method The method used to collect the sample e.g. Pump Grundfos, Auto sampler – multiplexing, Airlifting, Data Logger, 
Hand (manual) 

                  

Site Latitude Dec - The angular distance along a meridian north or south of the equator, supplied as decimal. 
- Provides greater specificity and consistency than other descriptions of locations.  Useful for differentiating closely 
spaced sites.  More readily allow use of data when merging with other spatial data. 
- Supplied in datum GDA94 in accordance with current standards. 

                  

Site Longitude Dec - The angular distance along a meridian east or west of the prime meridian, supplied as decimal. 
- Other details as above. 
- Supplied in datum GDA94 in accordance with current standards. 

                  

Site Lat Long Datum - The reference datum used to describe the spatial position (coordinates) where the sampling site is located. 
- Supplied location values should be always be in datum GDA94 in accordance with current standards, however this 
data element should still be included with latitude and longitude values to assist in correct interpretation of 
location values. 

                  

SW Gauge Height - The vertical distance of the water surface above the gauge datum (zero point) in metres. 
- Relevant only to surface water samples for surface water sites which are gauges (i.e. not miscellaneous sites). 

                  

Sample Depth  Surface water - 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.  In some instances the distance from the bottom 
of the water body is more desirable. 
Groundwater - The depth from the natural surface to the bottom of the deepest water bed/water entry point in 
metres. 
- Groundwater data are highly dependent on vertical as well as horizontal location.  The specific location of sample 
collection is critical to relate results to other environmental features and monitoring activities. 

                  

SW Stream Discharge - The discharge rate of the water being sampled in metres cubed per sec e.g. measured; derived. 
- Relevant only to surface water samples for surface water sites which are gauges (i.e. not miscellaneous sites). 

                  

SW Sample Distance - The measure of distance from the left bank of the water edge at which the sample was taken in metres. 
- Relevant only to surface water samples. 
(aka Distance from Edge) 

                  

SW Flow Status - The 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. 
- Important to sample collection, subsequent analysis, and interpretation of data. 
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Data Element Description / Purpose Collect? 
Y, S or  N* 

Mandatory? 

Y or N 
Other Terminology / 
Comments 

- Relevant only to surface water samples. 
- Coded value validated from SW Flow Statuses list. 
(aka Water Regime) 

SW AMTD - Adopted middle thread distance – 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. 
- Relevant only to surface water samples. 

                  

SW Stream Surface 
Width 

-The width of the surface of the water at which the sample was taken in metres. 
- Relevant only to surface water samples. 

                  

GW Pumping Time - The pumping time in minutes 
- Relevant only to groundwater samples. 
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Table 5.2 Data elements for RESULTS 

The actual water quality measurements (or result values) are vital pieces of data for water quality information, however context and specification details 
should be held with these values in order to use them correctly and fully realise their true value.  To do this, every RESULT should be linked to the SAMPLE 
from which it was produced and to the DETERMINAND which provides the specification for the water quality value.  In addition to these links, the data 
elements describing RESULTS are: 

Data Element Description / Purpose Collect? 
Y, S or N* 

Mandatory? 

Y or N 
Other Terminology / 
Comments 

Date Time Result - The calendar date and time and time zone when the result was produced, in 24-hour time + time zone 
(AEST/ACST/AWST). 
- Essential for combining data sets from specified time periods, relating information to other data (method 
version/type of equipment used) and events (climatic changes), assessing temporal trends, chain of custody 
records. 

                  

Value - Reportable measure of the result for the analyte 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) 

                  

Qualifier - Qualification of value indicating or explaining result (such as below or above PQL). 
- Assists in describing results particular null results. 
- Applicable to lab-based results only. 
- Coded value validated from Result Qualifiers list. 
(aka PQL Min Flag, PQL Max Flag, Qualifier) 

                  

Lab ID - The unique identifier of the lab from which the result was produced e.g. FSS, ERSC. 
- Applicable to lab-based results only. 
- Coded value validated from Lab ID list. 

                  

Lab Despatch Date - The calendar date and time and time zone when the sample from which the result was produced was sent to the 
laboratory, in 24-hour time + time zone (AEST/ACST/AWST). 
- Applicable to samples for lab-based results only. 

                  

Lab Receipt Date - The calendar date and time and time zone when the sample from which the result was produced was received by 
the laboratory, in 24-hour time + time zone (AEST/ACST/AWST). 
- Applicable to samples for lab-based results only. 

                  

Bottle Type - The type of container used for the sample from which the result was produced e.g. A, B, C. 
- Applicable to lab-based results only. 
- Coded value validated from Bottle Types list. 

                  

Analysis Schedule - The test schedule from which the result was produced e.g. major ions, metals, nutrients. 
- Applicable to lab-based results only. 
- Coded value validated from Analysis Schedule list. 
(aka Analysis, Test Schedule) 

                  

Preservative - The type of preservative(s) used for the container from which the result was produced.  Most samples handled in 
a laboratory require preservation in some way to ensure accurate analysis. 
- Applicable to lab-based results only – recorded for each method used on a sample. 
- Coded value validated from Preservatives list. 
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Table 5.3 Data elements for DETERMINANDS 

Water quality values need to be carefully specified to ensure correct identification and usage.  To complete the details for RESULTS, links to 
DETERMINANDS are needed to ensure result values are properly identified.  The data elements describing the DETERMINANDS used in links to results are: 

Data Element Description / Purpose Collect? 
Y, S or N* 

Mandatory? 

Y or N 
Other Terminology / 
Comments 

Determinand Class - A unique code representing the analyte/parameter that was measured e.g. EC, TSS, TURB, TN, pH.                   

Determinand Type - The general family to which the determinand belongs e.g. cations, pesticides. 
- Coded value validated from Determinand Types list. 
- Assist in classifying determinands. 

                  

Determinand Class 
Name 

- The full name designated to a substance or feature that describes it in terms of its molecular composition, 
taxonomic nomenclature or other characteristic e.g. Electrical Conductivity, Turbidity, Nitrogen: total. 
(aka Analyte, Parameter, Chemical, Variable, Element, Component, Constituent, Property) 

                  

Determinand 
Subclass 

- A unique ID representing the subclass of the analyte/parameter that was measured.  Used to represent values of 
a similar nature (i.e. same determinand class) which may be produced using different methods or processes (each 
of which is identified as a subclass).  Parameters which can be produced through different lab instruments, 
different field instruments and sampling/processing methods will have a subclass to identify each of these 
approaches. 
- This is an integral element that links a determinand to a particular analytical method or standard – can change 
over time resulting in new subclasses due to the development of new methods and techniques e.g. 1, 2, 3 (or code 
TNL, TNFH, TNFH). 

                  

Determinand 
Subclass Name 

- The name of the subclass. 
- May be similar to class name with additional clarification specific to subclass e.g. Nitrogen: total - lab instrument, 
Nitrogen: total - Field HyrdoLab, Nitrogen: total-Field Hand-held. 

                  

PQL Min - Practical Quantitation Limit – 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.  Critical 
element contributing to the confidence associated with the data, and therefore, to the data interpretability. 
- Applicable to lab-based results only. 
(aka Limit of Reporting, Detection Limit) 

                  

PQL Max - Practical Quantitation Limit – the highest numerical value (detection limit) that a laboratory can report reliably 
for a test result. 
- Applicable to lab-based results only. 
- Other details as above. 

                  

Uncertainty - A measure of confidence in a test value as performed by a particular laboratory. 
- Applicable to lab-based results only. 

                  

Units - The standard of measurement for a physical quantity as defined by convention (SI units). 
- Units of measure can change over time depending on which analytical method was used for sample analysis. 
- Ensures data interoperability and is an essential element to avoid misinterpretation of results as ‘conventional’ 
units of measure may vary between testing authorities. 
- Coded value validated from Units list. 
(aka Units of Measure) 
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Table 5.4 Data elements for METHODS 

Water quality methods, standards or protocols are needed to correctly specify and interpret water quality information.  To complete the details of 
SAMPLES, links to METHODS are needed to indicate the methods or standards used to collect and handle the sample.  DETERMINANDS also require links to 
METHODS to specify the method or standard upon which the determinands are based.  The data elements describing the METHODS used in links to 
determinands and samples are: 

Data Element Description / Purpose Collect? 
Y, S or N* 

Mandatory? 

Y or N 
Other Terminology / 
Comments 

Method ID - A unique identifier for the method. 
- Used to identify references when used on sample or determinand details. 

                  

Method Name -The name of the method.                   

Method Type - The type of method e.g. INTSTD – international Standard, AUGUI - Australian Guideline. 
- Assist in classifying methods. 
- Coded value validated from Method Types list. 

                  

Method Description - A description of the method.                   

Method Version - A number indicating a particular version or revision of a new or existing analytical method. 
- This information is vital for tracking the date at which a method version was seen to be in use at any given time, 
when a change was made, and which version is currently valid.  These factors will influence the performance 
characteristics of a method, and impact on data translation. 

                  

Method Version Date - Date method version was released for use.                   

Accreditation Type - Indicates level of accreditation e.g. by NATA. 
- Formal recognition of the reliability of data under this method from a recognised authority. 
- Coded value validated from Accreditation Types list. 

                  

Related Method ID - A unique identifier for the primary related method e.g. standard method reference. 
- This is a link back to another method upon which this method is based. 
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Appendix D Quality Codes Used By Organisations 
Department of Primary Industries, Parks, Water and Environment (Tas): 

QUALITY CODE 
DESCRIPTION 

PRINT 
QUAL 
CODE 

QUAL 
CODE 

RATING TABLES LEVEL RAIN TEMPERATURE CONDUCTIVITY TURBIDITY 

Excellent Data  1  Record Processed  5 

mm, time within  15 
minutes 

1:4 exposure, gauge 
aperture 0.3m above 
ground level, clear of 
vegetation, TBRG 

calibration  2%, Catch 
diameter 200/203 mm, 

time within  5 minutes. 
Cal at least every 6 
months, wire fencing 
surrounding 

   

  2       

Excellent Rating  3 Covers segment with number 

of gaugings 5, where 95% of 
gaugings are within 5% of 
discharge on the curve and 
relevant period of applicability 

     

  4       

Good Data A 11  Record Processed  

10 mm, time within  
30 minutes 

1:2 exposure, <1.5 above 
ground level, clear of 
vegetation, TBRG 

calibration  6%, Catch 
diameter 200/203 mm,  

time within  30 minutes 
Cal at least every 6 
months, wire fencing 
surrounding 

Data 1.0C of 
calibrated 
reference, time 

correct  30 
minutes 

Data  5% of 
calibrated 
reference, time  

within  30 mins. 

Data   5% of 
calibrated 

reference,  
30 mins 

  12       

Good Rating  13 Covers segment with number 

of gaugings 5, where 95% of 
gaugings are within 10% of 
discharge  on the curve and 
relevant period of applicability., 
or standard primary device eg 
weir or flume 
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Fair Data  21  Record processed  

20 mm, within  1 hr. 
(Code may be 
affected by recorder 
type.) 

1:24 exposure TBRG 

calibration   6%, Catch 
diam. calibrated, time 

within  1 hour. <3.5m 
above ground, cal every 6 
months on shed roof or 
wire fence surrounding. 

Data 2.0C of 
calibrated 
reference, time 
correct1 hour 

Data  10% of 
calibrated 
reference, time  

within  1 hour 

Data   10% 
of calibrated 

reference,  1 
hour 

Good Estimate  22  Estimate based on 
accurate techniques 
and other 
information (eg  
debris marks in 
formed channels) to 

an accuracy of  20 

mm, time within    2 
hour 

Estimate based on 
extensive approved 
correlation and supportive 
information. 

   

Fair Rating  23 Covers gauged segment with 

number of gaugings 5, where 
95% of gaugings are within 20% 
of discharge on the curve and 
relevant period of applicability 

     

Good Theoretical 
Rating 

 24 Theoretical segment of Rating 
table - where 3 methods used 
to prescribed standards agree 
within  10% of the curve 

     

  25 Forecast data from modelling program 

  29 Data from external source, minor checking and editing completed. 

 Q 30 Data from external source, no checking or editing done. 

Poor D 31  Record  Processed  

50 mm time within   
2 hours 

<1:2  exposure TBRG 
calibration >6%, >3.5m off 

ground, time within  2 
hours, cal at least yearly 

Data 5.0C of 
calibrated 
reference, time 

correct 2 hours 

data  20% of 
calibrated 
reference, time  

within  2 hours 

Data   20% 
of calibrated 

reference,  2 
hours 

Fair Estimated 
data 

E 32  Estimate based on 
accurate techniques 
and other 
information (eg  
debris marks in 
formed channels) to 

an accuracy of  50 

mm, time within    2 
hour 

   Do not 
estimate 
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Poor Rating R 33 Covers gauged segment  with 
number of gaugings normally 

5, where  95% of gaugings are 
within 30% of discharge on the 
curve and relevant period of 
applicability, or where n will 
never be=> 5due to high 
segment of water tables,  or 
low flows  where conditions are 
unstable. 

     

Fair estimated 
rating 

X 34 Theoretical  segment of curve 
that has been derived by two 
theoretical means (which agree 
within 20%) and has not been 
substantiated by discharge 
observations 

     

Important 
Comment 

C 41   Umbrella left over rain 
gauge 

Sensor out of 
water 

Sensor out of water Sensor out of 
water 

Poor estimated 
data 

Y 42  Estimate which 
reasonably reflects 
the actual event  Edit 
comment/s shall be 
inserted in the data 
file explaining 
method of 
estimation and / or 
collection >100 mm, 

time within  2hour 

    

  43       

Poor estimated 
rating 

Z 44 Theoretical segment of curve 
that has been derived by: only 
one theoretical means and has 
not been substantiated by 
discharge observations.  
theoretical sewer surcharge 
rating 

     

 # 101 Data checked and found unreliable 

 S 141 SCADA data not verified. 

 T 142 Telemetry data not verified. 

 < 145 Failed minimum range check 

 > 146 Failed maximum range check 

 NC 147 Non Conforming data. Known Errors. 



 

 52 

 

 ? 150 Unverified Data or Rating. Final quality yet to be assigned. 

DATA NOT AVAILABLE [ ] 180 Unprocessed Record 

 MISSI
NG 

190 Lost record 

 NO 
DATA 

200 No data available for this period 

 RATE 
ERR 

201 Rating application error 

 RATE 
LOW 

202 Data point below lower limit of rating 

 RATE 
UPP 

203 Data point above upper limit of rating 

 NO 
RAT 

204 No rating for chosen period of data 

 APP 
PER 

205 No applicable rating 

 UND
F VEC 

210 Undefined Vector 

 NO 
INTE
G 

211 Integration method not appropriate 

 NO 
DIFF
N 

212 Differentiation method not appropriate 

 NO 
AGG
RG 

213 Data type change or other error - No Aggregation 

 NO 
INTR
P 

214 Data type change or other error - No Interpolation 

 UNK
OWN 

220 Value of time series point unknown 

 <GAP
> 

225 Serial Run Gap. Check reason then assign appropriate code 

 LOW 
QUAL 

230 User specified limits exceeded in analysis 
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Hydro Tasmania: 

Codes are shared between continuous data and sample data. 
WQ sample data will use the codes marked with yellow highlighter. 
WQ continuous time series data will use the yellow highlight codes plus the orange highlight codes. 
Many codes are unassigned. 

#: Code: Description: 

1   Excellent Data 

3   Excellent Rating 

4   Certified data.  From an external source - as in WQ sample data from a NATA certified laboratory 

5 A NEM Energy Metering, Actual Meter 

7   Good data.  Confirmed by site visit.  (Dam Safety data only) 

11   Good Data 

13   Good Rating 

21   Fair Data 

22 G Good Estimated Data. 

23   Fair Rating 

24   Good Extrapolated Rating 

25 M Modelled or Derived data. Includes forecast data or data derived from ratings etc. 

27 I 
Interim code for telemetered data visually checked on graphical editor against appropriate comparison plots. No fault found but a more definitive final code cannot be 
assigned until after a field visit. 

29 U Data from source external to Resource Monitoring & Information Group. Minor checking & editing may have been done. 

30 V No requirement for Quality Coding and/or checking or editing.  Data is often from source external to Resource Monitoring & Information Group. 

31 D Poor Data 

32 E Fair Estimated Data 

33 R Poor Rating 

34 X Fair Extrapolated Rating 

40   
Excluded Gauging.    A gauging that has been formally identified and excluded as part of a rating review.. The gauging comment will say why it was excluded. No code 
necessary.  WRSoutter 03/03/2004 

41 C Important Comment ...... 

42 Y Poor Estimated Data 

44 Z Poor Extrapolated Rating 

101 # 
Data that has been checked and found to be unreliable.  DON’T USE on Wind Data.  No longer appropriate for wind.  Use QC147 (LOW IMPACT)  or QC170 (HIGH IMPACT) W R 
Soutter 05/03/2003 

#: Code: Description: 

138 E NEM Energy Metering,  Estimated Energy Data 

139 F NEM Energy Metering, Final estimation or substitution 

140 ? Manually unloaded and archived.  Unverified data. May have been visually inspected. Final quality code not yet assigned. 
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141 S SCADA data. Not verified. Final quality code not yet assigned. 

142 T Telemetry data.  Not verified. Final quality code not yet assigned.  [Same code marker (T) as Q149] 

143 ! Aquired data, not verified, flagged by source as suspect. For SCADA data the associated source Q code is 128.  Final quality code yet to be assigned. 

144 S NEM Energy Metering, Substitution 

145 < Minimum range check threshold exceeded. Final quality code not yet assigned.  Don’t tinker with it. It is also assigned in the system setup table 

146 > Maximum range check threshold exceeded. Final quality code not yet assigned.  Don’t tinker with it. It is also assigned in the system setup table 

147 N Non conforming data. Known errors. LOW IMPACT. Final quality code not yet assigned. 

148   Temporary Qcode for ERRTS rainfall data where >1 tip recorded by sensor.  WRSoutter 18/03/2008 

149 t Telemetry data from an EXTERNAL source.  No visual verification. Final quality code not assigned.  [Same code marker (T) as Q142] 

150 P 
Partial Statistic - some data missing in period.  A SYSTEM quality code applied to data when processing/outputting.  Not to be applied by individuals as a quality code when 
editing data. 

160 NULL VAL 
Where a param val does not exist at that time. (a)  Null turbidity when 0 flow in a stream.  (b) Vals exceed range vals of deliberately limited range sensor.  (c) Input series to 
virtual out of range. (d) Target level not declared for some time periods 

170 BAD Non conforming data. Known errors. HIGH IMPACT. Final quality code not yet assigned. 

180 [      ] Unprocessed Record, data exists (e.g. charts) but not yet imported. 

190 MISSING 
Lost record or insufficient data for reasonable archive.  DATA lost from an OPEN site.  Compare with QC200 that deals with the case of no data because the site was CLOSED 
for a period of its history. 

191 CLIPPED 
Lost data where out of range data deemed spurious has been amended as it was archived.  The data value is what the spurious value was clipped to.   Pre-existing clips have 
not been converted to output to this quality. They output to QC190.  WRS 16/06/2008 

200 NO DATA 
No data available for this series for the period. Generally because of an executive decision to CLOSE the site. Associated with series that are CLOSED and later RE-OPENED.  Do 
not confuse with QC190 that covers data that was lost from an OPEN site. 

201 RAT ERR 
Error occurred in applying rating equation to data        QUALITY CODES GREATER THAN 201 ARE RESERVED BY TSM, THEY MUST NOT BE ALTERED UNDER ANY 
CIRCUMSTANCES !!! 

202 RAT LOW Data point below lower limit of rating 

203 RAT UPP Data point above upper limit of rating 

204 NO RAT Period found but specified rating does not exist 

205 RAT PER No application period found for data point.     Rating period error. 

206 NO CONV No conversion available 

207 INTP ERR Interpolation error. This may be caused by a timing error or by incompatible data types. 

208 NOINVERT Rating/conversion is non invertible. 

209 DATUM Chain conversion uses datum which is outside range of rating 

210 UNDF VEC Undefined vector. Resultant vector has zero length. 

211 NO INTEG Integration inappropriate for this data type - data types 3,4,7 

212 NO DIFFN Differentiation inappropriate for this data type - data types 2,3,4,7,8,9 

213 NO AGGRG Data Type change or other problem encountered - no Aggregation allowed. 
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214 NO INTRP Data Type change or other problem encountered - no Interpolation allowed. 

220 UNKNOWN No value or quality associated with current point. 

225 <-GAP-> Gap between  time series records. Code assigned when gap is filled automatically by archiving operations. Check reason and then assign appropriate quality code 

230 QEXCLUDE Original quality in user specified exclusion range. Generated by QMax and QExclude transformations. 

255 NULL Used for initialisation purposes 
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Department of Agriculture and Food (WA): 

#QUALITY PRINTQUAL TEXT 

0 ! Unknown 

1   Good continuous records 

2   Good quality edited data 

3 * Good edited/estimated Record - Mostly applies toDEC\044 DOW data 

4 @ Low quality data - validation not applied 

5 @ Low quality data - data kept for historical record 

6 @ Poor Quality record - Historical record only - do not use for analysis 

10 @ DOW Unreliable record - Use Q145 

11   Computed - Theoretical Rating 

12 E Computed - Estimated Rating 

13   Computed - Approximation only - DEC code 

60 A Above Rating 

61   Below Inlet - Stage/Depth 

70 E Estimated Data 

82 E Linear interpolation across gap in records 

140 ! Data not yet checked 

145 @ Unreliable Data 

150   Dry Well or Bore 

151 M Data Missing 

160 A Above Rating 

201 [ Data not recorded 

254 [ Rating Table Exceeded 
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Goulburn-Murray Water: 

Quality Printqual Text 

   

1  Good continuous records 

2  Good quality edited data 

3  Linear infill to first value in block (no data lost) 

4  Temporary coded for currumbeene data 

5  Drawdown - chart rating applies 

6 $ Phased Rating Applicable-gradual changing of control&channel 

8 = Pool reading only 

9  Pool dry - no data collected 

10 D Data transposed from recorder chart 

11 V DATA USED FOR OPERATIONAL PURPOSES (data to be validated) 

15 K Minor editing 

20 F Edited to measurements 

26 G Daily read records (MW - Good periodic data) 

27 G MW - Good periodic data (Other Authority) 

30 + Good Meas. - mult. point, 40 sec timing (Good acc. data - MW) 

31 # Good Meas. - Adeq. verts & obs, 40 sec timing (Good acc. data - MW) 

32  Fair Measurement - Weighted mean gauge hieght, turbulent flow, flow angle extreme 

33  3 Point Measurement - Applicable in narrow sections e.g. sewers etc. 

34  Bucket Measurement - Applicable to weirs, pipe outflow etc. 

35  Composite Measurement - Segments taken from several gaugings to create a composite 

36  Measurement for sampling purposes. Rough estimate 

41  MW - Good data not validated by other means - No editing required 

50 Z Medium editing >Q=15 (1996 on & MW) or HYMAN data import (pre1996) 

60  LATROBE VALLEY DATA 

65 # Other authorities data 

75 \ Height correction applied 

76 ~ Reliable interpolation 

77 c Correlation with other station, same variable 

78 % Reliable Daily Read Data (MW) 

80 A Accumulated 

81 W Wet day within accumulated rainfall period 

82 L Linear interpolation across gap in records. 

83  BCC Below Instrument Range 

90 I Salinity interpolation 

92 ! PROJECT SITE U/S DATA USED 

95 J Irregular time rate data - weekly/monthly read. 

100 ? Irregular data use with caution. 
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101 E Reliable Data Estimate (MW) 

104 E Records estimated 

120 E Estimated data not using correlation (MW) 

130 E Estimated periodic data (MW) 

140 O Estimated Accumulated Data (MW) 

146  Drawdown - no rating applies 

148 @ Theoretical rating table applied 

149  Raw data as received from Serco (MW) 

150 R Rating extrapolated due to insufficient gaugings (Unrel. data - MW) 

151 U Data lost due to natural causes - NRE approved loss 

152 Q Refer station file 

153 T PROBE OUT OF WATER/BELOW INSTUMENT THRESHOLD 

155 ^ ABOVE INSTRUMENT THRESHOLD 

160 B Backed-up by d/s influence. (Unreliable periodic data - MW) 

161 * Debris Effecting Sensor. 
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Appendix E Useful References 

Australia 
 
Natural Resource Information Management Toolkit 
http://lwa.gov.au/products/pn21208 
 
The Natural Resource Information Management Toolkit has been designed by the National Land and 
Water Resources Audit (NLWRA) and ANZLIC to assist regional natural resource management groups 
discover, access, visualise and manage their data and information. 
 
Developed in close cooperation with regional stakeholders, the Toolkit can be used as a text book 
document, teaching aid or as a series of stand-alone modules by project managers and others 
involved in the collection, use and management of spatial data.  It includes ten modules of 
instructional guides providing information on aspects of data and information management, and tips 
for project management and selecting spatial data software. 
 
 

International 
 
Creative Commons 
http://creativecommons.org/ 

http://www.gilf.gov.au/ 
 
Creative Commons is a non-profit organisation committed to realising the full potential of the 
Internet through supporting and promoting universal access to research, education and culture.  To 
achieve this ideal, Creative Commons provides a free, public, and standardised infrastructure that 
creates a balance between traditional ‘all rights reserved’ copyright laws and the open nature of the 
Internet. 
 
This infrastructure consists of a set of copyright licences and tools that have been released free of 
charge to the public.  These Creative Commons licences allow creators to have control over which 
rights they reserve, and which rights they waive for the benefit of recipients or other creators, giving 
rise to a ‘some rights reserved’ approach to copyright. 
 
This more flexible copyright model has been globally embraced by content creators, resulting in an 
ever expanding digital commons that can be copied, edited, distributed, and built upon within the 
boundaries of copyright law. 
 
To date, 77% of organisations (providing 82% of water quality data to the Bureau) have adopted the 
Creative Commons Attribution licence and 5% have opted not to apply the licence.  18% of 
organisations are still to nominate a licensing preference (BoM Annual Report 2009-10). 
 
 

http://lwa.gov.au/products/pn21208
http://creativecommons.org/
http://www.gilf.gov.au/
http://en.wikipedia.org/wiki/Waive
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UNEP GEMS/Water Programme 
http://www.gemswater.org/ 
 
The United Nations Environment Programme Global Environment Monitoring System/Water 
Programme is dedicated to providing environmental water quality data and information that is 
scientifically credible, accessible and interoperable.  These data are used to support global water 
assessments and decision making processes for the sustainable management of the world’s 
freshwater resources. 
 
GEMStat is an online searchable database designed to share surface and ground water quality data 
sets collected from the GEMS/Water Global Network, including more than 3,000 stations, close to 
four million records, and over 100 parameters. 
 
 

Europe 
 
EIONET Reportnet System 
http://www.eionet.europa.eu/reportnet 
 
The current quality of Europe's water bodies is assessed mainly through national monitoring 
programmes which typically record the concentrations of a range of pollutants.  Through a voluntary 
process, a representative sub-sample of these data are reported by member countries to the 
European Environment Agency (EEA) and held in the Eionet-water database.  Data that illustrate the 
current state of Europe's freshwater are stored in Eionet.  These are supported with information 
reported under the BWD (Bathing Water Directive) and ND (Nitrates Directive). 
 
 
WISE-RTD Web Portal 
http://water.europa.eu/projects-and-research 
 
The Water Information System for Europe (WISE) plays an integral role in modernising and 
streamlining the collection and dissemination of information for European water policy.  Launched 
for public use as a web-based service in 2007, it comprises a wide range of water data and 
information collected by EU institutions, ranging from inland waters to marine. 
 
The WISE-RTD Web Portal intelligently guides the user to customised selections of information 
available at websites and other resources on topics related to the European Water Framework 
Directive (WFD). 
 
 
The UK Environmental Observation Framework (UK-EOF) 
http://www.ukeof.org.uk/ 
 
The UK-EOF Environmental Observation Activity Catalogue aims to hold information on all the 
environmental observation activities undertaken by or for the UK by public, private or voluntary 
organisations. 
 

http://www.gemswater.org/
http://www.eionet.europa.eu/reportnet
http://water.europa.eu/projects-and-research
http://www.ukeof.org.uk/
http://www.ukeof.org.uk/
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Currently in its first release, the Catalogue is continually updated and should be considered a ‘work in 
progress’.  It is available for free online and can be searched according to: 

 why the observations are being collected 

 the organisation making observations 

 what is being observed 

 where the work is occurring 
 
 

USA 
 
USEPA STORET and WQX 
http://www.epa.gov/storet/about.html 
 
All data supplied to EPA since January 1, 1999 have been placed in the STORET Data Warehouse.  
STORET data available on the Internet is divided into two separate databases, according to when it 
was originally supplied to EPA, and to which of the two STORET databases it was originally archived. 
The more current database is the STORET Data Warehouse and the older of the two databases is the 
STORET Legacy Data Center (LDC for short). 
 
Groups submit data to the STORET Data Warehouse through a framework called the Water Quality 
Exchange, or WQX.  WQX is not a distributed database that people use, but rather a standard way of 
sharing data to the STORET Data Warehouse, using the National Environmental Information Exchange 
Network. 
 
All data owned by STORET Agency ‘112WRD’ (the United States Geological Survey) have been 
removed from the STORET Legacy Data Center (LDC).  STORET will no longer maintain the ‘112WRD’ 
USGS data on the STORET Legacy Data Center (LDC). 
 
Water quality data owned by the USGS remains available for both browse and download from their 
web site (see below). 
 
 
USGS National Water Information System (NWISWeb) 
http://waterdata.usgs.gov/nwis/ 
 
The online National Water Information System (NWISWeb) provides the public with access to more 
than 100 years of water data collected by the U. S. Geological Survey (USGS).  The NWISWeb system 
aggregates several hundred million pieces of historical and real-time data into one national database 
accessible through one website.  Users can access stream-flow information with many other types of 
water data, including historical water-quality data from rivers and aquifers, historical groundwater-
level data, and real-time water quality, precipitation, and groundwater levels. 
 

http://www.epa.gov/storet/about.html
http://www.exchangenetwork.net/
http://www.exchangenetwork.net/
http://waterdata.usgs.gov/nwis/

