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Implementation officer Hunter River Salinity Trading Scheme (HRSTS)  
Participant Environmental Officer 

Relevant to HRSTS Participants 

Relevant documents Applicable NSW EPA scheme participant EPLs 

Relevant legislation Protection of the Environment Operations Act (1997) 
Protection of the Environment Operations (Hunter River Salinity 
Trading Scheme) Regulation 2002 

 
 
 
Monitoring, Evaluation and Review, Revision History 
 
 

Outcome: How does this Manual deliver against the purpose and scope? 

Monitoring This document details the equipment used by participants to 
transfer conductivity and flow data collected under their 
Environment Protection Licence to WaterNSW. 

Evaluation and Review To determine review frequency of controlled documents, risk 
rank the document using the WaterNSW Risk Management 
Process to establish: How likely is there to be a change in 
legislation or process and what is the consequence of that 
change? 
 

Risk Rating Recommended Review Period 

Extreme Annually 

Major Annually 

Medium 2 years 

Minor 3 years or as required 
 

Revision history 
Rev V0.5 – Ben Mulhearn 

Ben Mulhearn – Draft - Initial total rewrite of legacy document 
to align site technical specifications of participants hardware 
to that required under the Gen2 project upgrade and align to 
requested EPA HRSTS licensing requirements 

Rev V0.9 – Mitchell Bennett 
(NSW EPA) 

Adjusting the document so that it can be included as a 
condition within an Environment Protection Licence (EPL)  

Rev V1.0 – Released 
2018-10-04 

Approved Sri Sritharan.  Endorsed Lee Garnham 
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1. Introduction  

 
The Hunter River Salinity Trading Scheme (HRSTS) ensures that discharges of saline water from 
mines and power stations in the Hunter River Valley are managed to meet predetermined targets. 
It is a requirement of each Environment Protection Licence (EPL) issued by the Environment 
Protection Authority (EPA) that the licensee monitors the conductivity and flow during each 
discharge. This data must be transferred to the Service Coordinator, currently WaterNSW. 
 

2. Purpose and Scope of this Document 

 

This document provides technical information to licensees in the Hunter River Salinity Trading 
Scheme for establishment of remote site telemetry equipment for timely communication of 
discharge point monitoring to the WaterNSW telemetry system. 

Individual licensees are responsible for the capture and storage of all monitoring data required 
under their EPL. Specifications for the equipment used to monitor flow and water quality are 
documented in each EPL and are outside the scope of this document. 

 

3. Telemetry System 

 
The telemetry system requirements are a Cellular IP Modem / Data-Logger / Telemetry system 
platform consisting of: 

o a HyQuest ICE3 IP data Modem on the Telstra Next G Network; 
o a Campbells CR850 or CR1000 data-loggers with displays and onsite networking 

where required; and 
o communicating to the WaterNSW HyQuest HydroTel Telemetry data acquisition 

system 

4. Remote Site Telemetry Equipment  

 

The benchmark for remote field equipment is listed in Appendix A. If the licensee proposes to 
use alternative equipment, it must ensure that: 

• It logs the required site data every five minutes; 

• The data is telemetered in a conforming protocol format at least hourly into the 
WaterNSW Hydrotel Telemetry Platform to ensure seamless telemetry monitoring under 
the scheme and the participants EPL; 

• All required sensor parameters are as per the EPA EPL requirements; and 

• Site communication is available continuously for the discharge point monitoring equipment 

If other hardware is used from the recommended suite, the discharge licence holder accepts all 
costs and responsibility for integration / non-integration into the WaterNSW Hydrotel Telemetry 
Platform. 

 

Appendix B provides the Technical Specifications of the recommended equipment. 
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5. Remote Discharge Point Site Programming 

 

A base program is available without charge from WaterNSW to allow licensees to record, view, 
change and transfer data via telemetry in a format that is acceptable to WaterNSW. 

6. Remote Discharge Point Data Transfer 

The logger at each discharge point logs data every 5 minutes. 

The discharge points’ Cellular IP modems must be configured to transfer data into the WaterNSW 
Hydrotel system hourly.  Data transfer from each site must be staggered so that not all sites are 
reporting into HydroTel at the same time. This is to evenly distribute system resources. 

Participants and WaterNSW can prompt a manual transfer of data outside these windows as 
required.  Increased polled telemetry regimes may be instituted by WaterNSW during flow events. 

All remote sites’ time base must be set to Eastern Standard Time for the entire year (not Daylight 
Savings Time). 
 
Logged data must be transferred in the format shown below: 
 

 
- DP HRSTS assigned site Number 
- DP DC Voltage supply value 
  
- DP Flow value in ML/Day 
 
- DP Compensated Conductivity value  
 
- DP Water Temperature value 
 
- DP Salt Tonnage value 
 
- DP Site Status 
 
- DP Water Turbidity value 
 
- DP Water pH value 
 
- DP Water Level – where required 
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Logged data must meet the following specifications: 

 

7. Cellular Telemetry Signal Strength 

Telemetry equipment must have access to adequate coverage by the Telstra Next-G cellular 
network to reliability operate. 

SMS and Hydrotel Web portal data access allows the participants to remotely monitor their sites 
telemetered signal strength to track or review if site communication becomes problematic. The 
licensee must perform this signal analysis to ensure that their site equipment is communicating 
robustly. For example, it will be necessary for the licensee to install a higher gain antenna or mast 
or radio relay on higher ground if the signal is blocked by an overburden dump. 

8. Site Power Supplies 

The licensee must ensure that the power supply to the telemetry equipment is reliable under 
adverse weather conditions including storms and floods. A five-day minimum back up battery 
supply is recommended.  

The telemetry hardware is solar capable and will operate between 10-16 Vdc, nominally around 
12.6-13.3 Vdc.  Additionally a 240 Vac to 12 Vdc battery charger backup power supply can be 
utilised and are readily available. 

The current draw of the equipment in a quiescent state is in the mA range and minimal.  Please 
refer to Appendix B for specific power current draw in various states. 

 

Site Variables Description Output 
Units 

Accuracy Range 

Site Battery Volts Data logger supply voltage Vdc +/- 5 % 9-16 Vdc – nominally 
12.6Vdc 

DP Flow Value 
(core) 

Flow value from site.  Either 
produced from a site flow meter 

or meters, or less preferred a 
height to flow algorithm onboard 

the data logger 

ML/Day +/- 10% As required or 
licensed 

EC25 
Conductivity 

Value (TC 2%) 
(core) 

The compensated conductivity 
value of the released water, 

referenced to 25’C, Temperature 
Coefficient of 2% / Deg’C 

uS/Cm +/- 5 % 10,000uS/cm or as 
required 

Water 
Temperature 

(core) 

The water temperature of the 
discharge point release water, 

usually integrated into the 
conductivity sensor or sonde 

Deg’C +/- 0.1 % 0-50’C or 0-100’C 

Salt Tonnage 
(core) 

The incremental tonnes of salt 
value during a release 

Tonnes   

DP Status 
(core) 

Indicates the status of the site:  
1 = IDLE  
2 = DISCHARGING or   
3 = SIMULATION / TESTING 

NA NA NA 

Water Turbidity 
(optional) 

The water turbidity of the 
discharge point release water 

NTU +/- 5 % 0 to 500 

Water pH 
(optional) 

The water pH of the discharge 
point release water 

pH +/- 0.1 % 0-14 

Water Level 
(where required) 

The water level of the weir or 
monitoring point to at some sites 

feed into a custom Height to 
Flow algorithm 

Meters +/- 0.1 %  ~0-1.5m 
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9. Testing 

All telemetry equipment testing is the responsibility of the licensee. WaterNSW will participate in 
confirmation of the telemetry link upon at least 14 working days prior notice. The following 
information must be provided to WaterNSW: 

• Site name and EPA EPL number and a copy of said EPL 

• sensor configuration (ranges, offsets, algorithms) and physical and instrumentation 
arrangements of the discharge point site 

• if localised Modbus comms will be required and if so, supply the IP address, gateway and 
subnet mask to participant requires for their network.  Further the preferred Modbus address 
as well. 

• date and time that telemetry testing will be performed 

Equipment must be tested for correct operation. Loop sources can be simulated in this testing 
phase. Statements of performance / accuracy must be obtained from equipment suppliers and 
retained onsite and presented on request. 

WaterNSW will confirm to the participant that the testing of communications in its HydroTel 
system has occurred. 

Appendix A – Hardware Listing 

 
Discharge points use either of the following hardware arrangement dependent on the site and 
plant needs: 

1. A CR850 Data Logger and ICE3 Modem OR 

2. A CR1000 Data Logger, with additional Keyboard Display and ICE3 Modem 

a. Further an ethernet module if required for localised plant comms interface  

 
Model No 

Device Type 
Supplier Description Use 

CR850 Data 
Logger 

Campbell 
Scientific 

Data Logger with Integrated LCD Screen 
– No ethernet port – suited to 3x 4-20mA 

IO channels and supports SDI comms 

For smaller DP site with 
less IO and no ethernet 

local plant comms 

CR1000 Data 
Logger 

Campbell 
Scientific 

Data Logger without LCD Screen – 
double IO to above of 6x 4-20mA IO 
channels and supports SDI comms 

For larger sites with more 
IO and a requirement to 
access the data loggers 

values via Modbus 
ethernet comms 

CR1000KD 
Keyboard 
Display 

Campbell 
Scientific 

Combination LCD Display & Keyboard 
supportive to CR1000 unit above 

Used by staff to review 
and configure the logger 

without laptop connectivity 

NL121 
Ethernet 
Interface 

Campbell 
Scientific 

Ethernet comms module supportive to 
CR1000 unit above 

Provides participants 
Modbus supply of the 

loggers data to their local 
plant PLC / DCS / SCADA 

platforms 

ICE3 Data 
Modem 

HyQuest 
Solutions 

Cellular IP Data Modem operating in the 
850MHz Telstra Next-G Band 

Facilitates telemetry 
connectivity from data 

logger to the WaterNSW 
HydroTel system  

 
 



HRSTS / Discharge Point Telemetry Specification 

ARK Ref. No. D2018/109124     
 8 

  

 

Appendix B – Equipment Technical Specifications 

CR850 From:   https://s.campbellsci.com/documents/au/product-brochures/b_cr800.pdf 

https://s.campbellsci.com/documents/au/product-brochures/b_cr800.pdf
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CR1000 From:   https://s.campbellsci.com/documents/au/product-brochures/b_cr1000.pdf 

 
 
  

https://s.campbellsci.com/documents/au/product-brochures/b_cr1000.pdf
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CR1000KD From:   https://www.campbellsci.com.au/cr1000kd 
 
 

 
 

Detailed Description 

The CR1000KD displays 8 lines x 21 characters (64 x 128 pixels) and has a 16-character keyboard. 
The CR1000KD is powered by the data logger’s power supply. An SC12 connects the CR1000KD to 
the CR1000WP or CR800; the two connectors on the SC12 allow attachment of additional 
peripherals.  
 
The CR1000KD supports custom menus. With custom menus, you can set up choices within the data 
logger program that are initiated by a simple toggle or pick from a list in the menu displayed on the 
CR1000KD (for example, Initiate Sensor Calibration Sequence versus Bypass Sensor Calibration 

Sequence.) 
 
There is not a CR1000KD Operator's Manual. Operation of the CR1000KD is described in the CR800 
and CR1000 data logger manual. 

Specifications 

Operating Temperature 
Range 

-25° to +50°C 

Dimensions 10.2 x 15.2 x 1.5 cm (4.0 x 6.0 x 0.6 in.) 

Weight 272 g (10 oz) 

Current Drain 

Quiescent Negligible 

Active • 7 mA (without backlight) 

• 100 mA (with backlight)  

https://www.campbellsci.com.au/cr1000kd
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NL121 From:   https://www.campbellsci.com.au/nl121 

 

Overview 

The NL121 is the easiest and lowest-cost way to add an Ethernet 
interface connection to a CR1000 or CR3000. This small device, 
about the size of a deck of cards, simply plugs onto the 
datalogger’s peripheral port. Through the NL121, the Internet 
capabilities of the datalogger can be accessed, such as PakBus, 
Modbus, and DNP3 over TCP, as well as Web, email, file transfer, 
and cloud-based application clients. Using any standard IP 
network─within an office or across the Internet─data can be 
collected from the datalogger, and the datalogger can be 
controlled.  

Benefits and Features 

• The easiest way to add Ethernet to a CR1000 or CR3000 

• Provides a native Ethernet connection, allowing the 
datalogger to communicate directly using a variety of 
Internet protocols 

• Integrated protection for surge and ESD 

• Datalogger-controlled power-management schemes for 
low-power operation 

• Three year extended warranty available on this product 

Specifications 

Datalogger Interface 40-pin peripheral port on CR1000 or CR3000 

Ethernet 10/100 Mbps, auto-detect 10BaseT/100Base-TX, full/half duplex, 
IEEE 802.3, auto MDI/MDI-X 

Power Source 12 V from datalogger 40-pin peripheral port 

Power Consumption 55 mA typical 

Operating Temperature 
Range 

-40° to +70°C 

Dimensions 10.2 x 6.4 x 2.8 cm (4.0 x 2.5 x 1.1 in.) 

Weight 66.62 g (2.35 oz) 

Compliance 

Application of Council 
Directive(s) 

2004/108/EC Electromagnetic Compatibility Directive (EMC) 

Product Standard EN 61326-1:2013 – Electrical Equipment for measurement, 
control and laboratory use (EMC requirements – for use in 
industrial locations) 

2011/65/EU The Restriction of Hazardous Substances Directive (RoHS2) 

 
  

https://www.campbellsci.com.au/nl121
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ICE3 From:   
https://www.hyquestsolutions.com/fileadmin/HYQUEST/Products/Data_Acquisition_2015/PDF/iC
E3FX_Datalogger.pdf 
 

 
  

https://www.hyquestsolutions.com/fileadmin/HYQUEST/Products/Data_Acquisition_2015/PDF/iCE3FX_Datalogger.pdf
https://www.hyquestsolutions.com/fileadmin/HYQUEST/Products/Data_Acquisition_2015/PDF/iCE3FX_Datalogger.pdf
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