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WTMIP SOP 007 – Paddock surface 

water monitoring for nutrients, total 

suspended solids and pesticides 

1. Purpose and scope 

This document provides guidance on the process of programming and collecting water samples from an automatic 
sampler and submitting them for analysis as part of the Wet Tropics Major Integrated Project (WTMIP). 
The method outlined in this document applies whenever water quality samples are collected from an automatic 
sampler and submitted to a laboratory for analysis of dissolved nutrients, pesticides and total suspended solids. 
 

2. Training, competency and responsibilities 

Program staff, contract staff, landholders and external stakeholders participating in the collection of samples are 
provided with training in water sampling methods by the Department of Science Water Investigations Team. Records 
of participant competency are maintained within the Terrain Natural Resource Management (NRM) file management 
system (SharePoint). 
 
Table 1 Roles and responsibilities of WTMIP program participants 

Position  Responsibilities  
WTMIP Project Leader Provide resources for the implementation and continued 

development of this method. 
WTMIP Water Quality Project Officers (Leader/Technicians) Ensure methods described in this method document are 

followed. Train new staff members in the methods. 
Continually review and develop the methods where 
appropriate. 

WTMIP program staff, contract staff, landholders and 
external stakeholders 

Follow the methods described in this document. Provide 
feedback to WTMIP Water Quality Project Officers for 
continued development of this method document. 

 

 

3. Workplace health and safety 

Field based work activities must adhere to Terrain NRM work health and safety (WHS) requirements. The following 
procedures and available equipment must be considered prior to undertaking fieldwork. These procedures can be 
found on SharePoint. 

▪ Joint Corporate Nature, Terrain NRM, Cape York NRM and Northern Gulf Resource Management Group 
Health and Safety Policy and Procedures Manual. 

▪ Terrain NRM Water Quality Monitoring Risk Assessment. 

▪ Trip plan, including call-in schedule and emergency response procedures. 

▪ Communication devices required for the trip (e.g. mobile phone, SPOT GPS device, EPIRB). 

▪ First Aid Kit. 

▪ Personal Protective Equipment, such as safety boots, pants, long sleeved shirt and hat. 
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4. Overview of equipment 

4.1 Sampling equipment kit 
A list of equipment required for the manual collection of water samples is provided in Table 2. The quantity of items 
required will be determined by the number of samples to be collected during the field trip. 
Table 2 Sampling equipment list 

Equipment  ✓ 

Site maps with auto-sampler location and codes.   
1 x 25 L bottle of reverse osmosis (RO) water, clean cloths and cleaning brushes.   
Broom (kept on site, one for each auto-sampler and associated flume).   
1 x replacement SD card for time-lapse camera.   
1 x 200 mL measuring cup for sample volume calibrations.   
1 x 10 L bucket filled with RO water for sample volume and stilling well calibrations.  

Carousel of clean bottles to replace used sample bottles in auto-sampler (1 x carousel per auto-sampler).  

Non-powdered vinyl disposable gloves. 1 x box each of large and extra-large size, stored within sealed zip-
lock bags to prevent contamination.  

  

Sample and field documentation (i.e. electronic CRC Water Laboratory Chain of Custody form, loaded on 
field tablet with hard copy backup).  

  

Felt-tip pen (Sharpies are reliable).   
Accurate time equipment (e.g. mobile phone).   
Clean esky or car fridge with ice bricks (sufficient to rapidly chill samples).   
1 x tall 20 L bucket for each carousel with field samples to be placed into and put on ice if discrete sampling.   
Quality control solutions  

o Laboratory supplied trip blank sample.  
o 5 L of laboratory supplied ultra-high purity water (‘Milli-Q’ water) for preparing field blank.  

  

1 x sampling pack for the collection of quality control samples.  

1 x spare sampling pack per auto-sampler if composite sampling. 
 

1x CRC Laboratory sample bottle pack per site.  
1x composite sampling vessel per auto-sampler.  
1x data logger-to-Toughbook USB cable.  

 

 

4.2 Paddock sampling equipment 
The water quality sampling equipment deployed in paddocks is set up to collect surface water flow from a designated 
treatment area (also known as catchment area or plot). Sampling equipment includes an ISCO Avalanche automated 
sampler, Parshall flume and wing walls, Campbell Scientific CS451 stainless steel SDI-12 pressure transducer, CR300 
data logger, rain gauge, solar panels, telemetry, batteries, time-lapse camera, associated electronics, and an elevated 
platform.  During a rainfall runoff event, water is channelled from the catchment area and into the flume by rubber 
wing-walls. As the water passes through the flume it will also enter a stilling well on the side of the flume, where the 
fluctuation in height at the water surface is minimised. The pressure transducer is housed in this stilling well and 
measures changes in water level height over time. The flow discharge volume is then calculated by the data logger 
which is programmed with the standard discharge calibration equation for converting water height over time into 
discharge for a Parshall flume (in this case 229 mm). Once the pre-set volume for sampling is reached, the ISCO 
automatic sampler will collect a sample after a short flushing sequence to clear old sampling water from the sampling 
line. The intake hose for the ISCO autosampler is located at the back of the flume in a sunken section, which creates a 
deeper area for the intake hose to draw from before it flows out. Locating the intake hose here also ensures it does 
not interfere with the water level in the flume intake area and stilling well.  

Once a sample is “triggered” for pick up by the data logger, the peristaltic pump located on top of the autosampler 
will draw a pre-programmed volume of water through the intake hose and into a sample bottle located inside the 
ISCO autosampler. Once the first sample has been collected, the ISCO autosampler will begin to chill the samples to 
less than 4oC and keep the samples chilled until they are manually collected. At this time the ISCO autosampler is 
reset to be ready for the next event. 
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Pre-programmed configurations in the ISCO autosampler and the data logger in the electronics box determine how 
and when samples will be taken. This information, along with environmental conditions, is sent from the data logger 
and pushed through to an online data collection platform called “eagle.io”. Radio antennas located on each platform 
allow the communication of data from each site to eagle.io. 

Each individual site is powered by two large solar panels connected to four solar batteries. 

The platform, flume and ISCO autosampler site set-up is shown in Figures 1 and 2. A flume and intake hose used to 
collect water samples from the flume are shown in Figures 3 and 4. The pressure transducer (also known as depth 
logger) and site electronics box with reset button are shown in Figures 5 and 6. An ISCO autosampler and controller 
are shown in Figures 7 and 8. The sample bottle configuration (within the sampler) for nutrient and sediment 
sampling (14 x 950 mL plastic bottles) and pesticide sampling (12 x 330 mL glass bottles) shown in Figure 9 and 10. 
Sample bottles for unfiltered and filtered nutrient samples and pesticide samples are shown in Figure 11. A syringe 
and filters (for when samples are ‘field filtered’) are shown in Figure 12. 

 

 

 

 
Figure 1 Platform and flume set up  Figure 2 Platform enclosure with equipment 
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Figure 3 Flume in paddock   Figure 4 Sample intake hose 

 

 

 
Figure 5 Pressure transducer depth logger (photo from Campbell 

Scientific Australia product information data sheet) 

 Figure 6 Site electronics box with reset button 

Sample intake hose 

Flume  

CR300 Series data logger 

USB cable 
com port 

Data logger 
reset button 

CS451 pressure transducer vent tube 
ending in desiccant tube. Note the 
blue colour. This will turn pink when 
the desiccant requires changing 
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Figure 7 ISCO Avalanche auto-sampler (image from ISCO 

Avalanche User Manual) 

 Figure 8 ISCO controller box 

 

 

 

Figure 9 14 x plastic bottle carousel configuration (nutrient and 

sediment sampling) 

 Figure 10 12 x glass bottle carousel configuration (pesticide 

sampling) 
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Figure 11 Bottles for collection of total suspended solids (a), 

pesticide samples (b) and unfiltered (c) and filtered nutrient 

samples (d,e) (left to right) 

 Figure 12 Syringe, 0.45 µm filter (yellow) and 0.8 µm pre-

filter (blue). Colours may vary so please check filter sizing. 

 

4.3 Flume design 
To enable the collection of surface water off paddock a 9-inch Parshall flume is installed at each site location 
underneath the sampling platform (Figure 1). The flume acts as the collection point with a large funnel (inlet) at the 
entrance of the flume which drops into a deeper section at the back where the intake pump for the ISCO auto-
sampler sits (Figure 13). The dipped outlet allows the free movement of water through the flume and the depth of 
water needed for sample collection. To assist with directing water off paddock and into the flume, plastic bunting 
(aka wing walls) extends from the mouth of the flume into the paddock across the desired catchment area (Figure 
14). Re-purposed pond liner from the South Johnstone mill is used to make the wing walls. 

A stilling well located on the side of the flume close to the mouth records the height of water entering the flume. This 
is achieved via a series of intake holes on the side of the flume wall connected to the stilling well (Figure 15). Inside 
the stilling well sits a pressure transducer which records the change in pressure as it is submersed and converts those 
values to water height (Figure 16). 

As the flume is constructed with known areas of measurement, the height of water moving through the flume can be 
calculated into volume. Knowing the volume of water moving off the paddock is essential to enable the calculation of 
pollutant loads. 

 
 

(a) (b) (c) 
(d) (e) 

Bunting 

Catchment area 

Inlet 

outlet 
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Figure 13 Flume inlet and outlet. Figure 14 Flume bunting and catchment area 

 

 

Figure 15 Looking into flume outlet with intake hose and stilling well. Figure 16 Looking into the flume inlet from above 

showing the stilling well inlet holes. 

 

4.4 CS451 pressure transducer  
The CS451 pressure transducer is located in the stilling well at the inlet of the flume and is connected via electronic 
cable to the data logger in the electronics box located in the platform enclosure. The electronic cabling also contains 
a vent tube which corrects the transducer for atmospheric pressure. The vent tube terminates in a larger piece of 
tubing packed with desiccant beads to keep the tube free from moisture (Figure 17). 

Pressure recordings from the instrument are achieved via a sensitive and flexible metal diaphragm located at the tip 
of the sensor (Figure 18). The diaphragm is very sensitive to rough handling, biofouling and scale build-up. If the 
stilling well is allowed to dry out, air bubbles may get caught under the diaphragm as the stilling well fills with water, 
causing erroneous measurements. To prevent this, each stilling well is set up with a drip system which consists of a 
25 L RO bottle that slowly drips into the stilling well, keeping the well full (Figure 19). Moisture build-up in the sensor 
vent tube may affect the ability of the transducer to correct for atmospheric pressure. A strict installation and 
maintenance procedure must be followed to prevent instrument error. 
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Figure 17 CS451 pressure transducer vent tube ending in desiccant 

in the white electronics box inside the platform enclosure 

(desiccant will turn pink when saturated). 

Figure 18 CS451 pressure transducer internal metal 

diaphragm (photo source Campbell Scientific Australia 

sensor element cleaning procedure, 2019). 

 

Figure 19 Stilling well drip-system with 25 L RO bottle. 
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5. System setup and programming 

5.1. Programming the ISCO auto-sampler 
Each ISCO auto-sampler must be configured with the correct sampling program to achieve the required sampling 
method. Details on how to program the ISCO auto-sampler can be found in Appendix A. 

5.2 Programming the CR300 Series data logger 
Each ISCO auto-sampler is controlled via a coded program uploaded in the sites data logger. This program allows the 
data logger to communicate sampling configurations to the ISCO auto-sampler and controls the behaviour of the 
sampler during events. A copy of the programs can be found in SharePoint. 

It is important that the sampling program loaded onto the data logger through Device Configuration Utility on the 
Toughbook (Figure 20) complements the program configured onto the ISCO auto-sampler. The program loaded into 
the data logger will be a series of codes that inform the site’s instruments, including the ISCO auto-sampler, on when 
and how to operate. 

If you are required to upload a new program onto the CR300 data logger, and are unsure of the latest program 
version or experience any difficulty, please contact a Water Quality Project Officer for advice. 

 

Figure 20 Device Configuration Utility home screen.  

 

Uploading a program to CR300 Series data logger 
1. Take the data logger-to-Toughbook USB connector and plug it into the USB port on the top right-hand side of 

the data logger and plug the cable into the USB port on the Toughbook. 
2. Open Device Configuration Utility on the Toughbook desktop. 
3. On the left-hand side of the screen under data logger select “CR300 Series” (Figure 20). 
4. Open the drop-down arrow under “Communication Port” and select USB (usually “COM 11”). 
5. Select “Connect” at the bottom of the screen. This will connect you to the data logger. If it takes any longer 

than one minute, disconnect and try again. 
6. Once you are connected to the data logger a number of tab options will appear along the top of the screen. 

Select “file control”. 
7. File control will give you the option to upload and run a new program. Click on “Send” to upload a new 

program and follow the prompts. 
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Updating software and back-ups on the CR300 Series data logger 
From time to time the operating system (OS) on the CR300 may need to be updated. When conducting an OS update 
on a data logger there is the possibility that any saved data or programs on the logger may be permanently deleted. 
Therefore, it is imperative that a back-up of the logger is conducted first. For up-to-date step by step instructions 
relevant to the current operating system please refer to the Campbell Scientific Australia website. 

Sending an operating system to a local data logger (Part 1) 

https://www.campbellsci.com.au/videos/sending-an-os-to-a-local-datalogger-part-1 

Sending an operating system to a remote data logger (Part 2) 

https://www.campbellsci.com.au/videos/sending-an-os-to-a-remote-datalogger-part-2 

https://www.campbellsci.com.au/videos/sending-an-os-to-a-local-datalogger-part-1
https://www.campbellsci.com.au/videos/sending-an-os-to-a-remote-datalogger-part-2
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6. Sampling Procedure 

The methods outlined below are based on guidance provided in the following documents: 

• The Queensland Monitoring and Sampling Manual: Environment Protection (Water) Policy (2009) (DES 
2018).  

• Standard Operating Procedure FM002: Water Quality Sampling for Total Suspended Solids and Nutrients 
using at automatic sampler (DSITI 2017). 

• Standard Operating Procedure FM006: Manual Water Quality Sampling for Pesticides (DSITI 2017). 

6.1 Pre-field trip preparation 
1. Check the Toughbook is in good working order and batteries are charged. 
2. Check you have the data logger-to-Toughbook USB connector. 
3. Place ice-bricks into esky (a sufficient number to rapidly chill samples). 
4. Check you have a sufficient quantity of gloves, in the appropriate size, and they are clean and sealed in a 

Ziplock bag. 
5. Load car with the equipment listed in Table 2 section 4.1. 
6. Inform the Water Quality Leader and/or Basin Coordinator of your intentions to sample and your expected 

return time. Ensure you contact your selected person on your safe arrival back at the office. 

6.2 Sample collection and resetting of auto-samplers 
All samples must be collected from the automatic sampler and processed within 24 hours of the first sample being 
taken. If this is not possible, seek advice from a Water Quality Project Officer. 

Prior to sample retrieval and processing 
The following checks and reports must be completed in the comments section of the electronic chain of custody form 
(eCoC) for the Cairns Regional Council (CRC) Water Laboratory (see section 6.5 Chain of Custody Form) prior to 
retrieving samples from the automatic sampler: 

1. Check for an asterisk or 99.9°C on the main screen (Figure 21). 

2. Check the number of samples on the main screen is correct (Figure 21). 

3. Stop the program (Figure 22). 

4. Check the date and time of the automatic sampler (Figure 22). 

5. Retrieve sampling report (date and times of samples collected) and fridge temperature report (Figure 23). 

6. Retrieve the samples (see section 6.3). 

7. Restart the sampling program (see section 6.7). 
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Figure 21 Pre-checks of the automatic sampler to be conducted upon arrival at site (DSITI SOP FM002, 2017). 
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Figure 22 Steps to stop the program and access the date and time of the automatic sampler (DSITI SOP FM002, 2017).  
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Figure 23 Steps to retrieve the sampling report and fridge temperature data (DSITI SOP FM002, 2017). 
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6.3 Sample retrieval process 
The following section outlines the sampling retrieval process for composite, flow-weighted sampling as used by WTMIP. 
Procedures for discrete sample retrieval and compositing time-based samples can be found in Appendix C. 

The sample retrieval process is undertaken when the auto-sampler is programmed for composite sampling (i.e. multiple 
“pulses” from the data logger are required to trigger one bottle in the ISCO carousel to fill, resulting in a composite sample). At 
pre-programmed flow-based intervals during an event, 150 mL samples are collected from the flume and deposited into a 
bottle. Starting at bottle number one, the auto-sampler will work its way around the carousel filling each bottle in ascending 
order until the carousel is full. The 14 plastic bottle configuration will contain six, 150 mL samples in each bottle allowing up to 
84 samples to be collected over an event. The 12-glass bottle configuration will contain three, 100 mL samples in each bottle 
allowing up to 36 samples to be collected over an event. The contents of all bottles in the carousel are composited into one 
vessel of which a sub-sample is taken to be processed and analysed by the laboratory. 

It is important that correct compositing procedures are followed (see below) to ensure that an accurate representation of 
paddock run off over an event is sampled. If there is any confusion in compositing methods please seek advice from a Water 
Quality Project Officer. 

Nutrients are the main parameter group of interest for the WTMIP paddock sampling program. Nitrogen and phosphorus 
speciation is quite dynamic, so to reduce the likelihood of the nutrients in paddock run-off samples transforming into forms 
that are not representative of paddock conditions, it is important that samples are processed as soon as possible after 
collection. Therefore, when composite sampling is undertaken, all samples are processed in the field where possible. Under 
poor weather conditions (e.g. heavy rainfall), the whole carousel may be removed from the ISCO auto-sampler and taken back 
to the office for sample processing, where there is less risk of sample contamination. 

The following process must be followed to retrieve samples from the auto-sampler: 

1. Remove rubber straps from the side of the auto-sampler. 
2. Lift the lid of the auto-sampler so the sample bottles and carousel are accessible (Figure 24a). 
3. Put on non-powdered disposable vinyl gloves. 
4. Place clean caps on bottles containing samples first (Figure 24b), then on ALL sample bottles (Figure 24c). The 

caps will be double sealed in a plastic Ziplock bag and located on top of the white electronics box inside the 
steel platform cabinet. 

5. Ensure the caps are on straight as they cross-thread easily. 
6. Remove the carousel from the automatic sampler and place onto a flat easy-to-access work surface either on 

the top of the platform enclosure or on the tray of the car. If weather conditions are adverse and there is a 
chance samples could be contaminated by rainwater, place a cap on the sampler bottles, put the bottles on 
ice and process at the closest Terrain office (Innisfail or Tully). 

7. Taking the first sample bottle, shake the bottle vigorously to re-suspend the settled solids. Pour approximately 
one third of the sample into the composite vessel. Cap the sample bottle and shake the sample to re-suspend 
remaining solids and pour another third of the sample into the composite vessel. Repeat this process until the 
sample and all solids have been transferred into the composite vessel. 

8. If solids remain in the sample bottle, decant a quantity of sample from the composite bottle back into the 
automatic sampler bottle to resuspend solids and decant into the composite bottle. Repeat this process as 
necessary, ensuring no solids remain in the sample bottle. 

9. Repeat for all sample bottles. 
10. Once the samples have been processed, follow Section 6.7. Resetting the auto-sampler and data logger to 

reset the auto-sampler and data logger. 

 

(a) (b) (c) (d) 
 

Figure 24 Steps to retrieving samples and carousel from the automatic sampler (DSITI FM002, 2017).  
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6.4 Sample processing 

Auto-sampler plastic bottle sample process – nutrients and total suspended solids 
To process samples from plastic auto-sampler bottles into laboratory sample packs, follow the steps below: 

1. Put on non-powdered disposable gloves. These must be worn at all times during the handling of water quality samples, 

including samples in the auto-sampler carousel. 

2. Find the sample pack that corresponds to the correct auto-sampler. For example, composite samples from ISCO auto-

sampler 1A will correspond to sample pack labelled MIP FS T2 AS1 (MIP - project name, FS - project activity area, T2 - 

site location, AS1 – ISCO auto sampler ID). See naming convention Table 2. 

3. Take a clean Decon (phosphate-free detergent) washed stainless steel or Teflon stirring utensil and stir the composite 

sample vigorously to resuspend settled solids. 

Filling the 100 mL bottle (Total nutrients) from the composite vessel 

4. To fill the 100 mL bottle, your hands will come in contact with the sample. It is critical that, if the gloved hand has 

potentially been contaminated by accidently touching another surface, it is changed now, before sampling. 

5. Stir the composite sample vigorously to resuspend the solids. 

6. Dip the 100 mL laboratory bottle briefly into the composite sample to fill approximately 10 mL of the sample into the 

laboratory bottle. Replace the lid on the 100 mL bottle and shake vigorously, ensuring the entire inside of the bottle 

and lid comes into contact with the sample. Discard waste away from the work area. Repeat so that the 100 mL bottle 

and lid are rinsed twice with the sample water. Note that the sample water in composite vessel must be resuspended 

between rinses. 

7. To fill the 100 mL bottle, stir the composite sample vigorously to resuspend settled solids. Dip the 100 mL bottle into 

the composite sample until completely full. 

8. Recap the 100 mL bottle. 

9. The 100 mL bottle can now be used to filter 20 mL of sample water into each of the two 50 mL bottles. 

Filtering into the 50 mL bottle (dissolved nutrients and urea) 

The process to fill the 50 mL bottle requires water to be decanted from the 100 mL bottle into a syringe which is subsequently 
filtered into the 50 mL bottle. In undertaking this process, both the 100 mL bottle and the syringe are considered intermediate 
containers and controls must be in place to mitigate the additional risks of sample contamination.  

The following procedure should be followed to process all water samples for analysis of filtered nutrients. 

10. Attach a 0.8 µm pre-filter to the syringe, followed by the 0.45 µm filter to the 0.8 µm pre-filter. Connect filter by using 

the plastic packaging so as not to touch the end of the filter or the end of the syringe. 

11. Remove plunger from the syringe, while avoiding touching the internal surfaces of the barrel and plunger. 

12. Shake the 100 mL bottle thoroughly to resuspend solids, fill the syringe with at least 60 mL of sample water and 

replace the plunger. (If using a smaller 20 mL syringe, completely fill the syringe and repeat the filtering process until 

you have the 20 mL sample volume in the 50 mL bottle). 

13. Discard the first 2 mL of sample water pushed through the filters as a filter rinse. 

14. Remove the lid from the 50 mL bottle and filter approximately 5 mL of sample into the 50 mL bottle. 

15. Replace the lid and shake vigorously, ensuring all surfaces of the 50 mL bottle and lid come into contact with the 

water. Then discard wastewater away from the work area in the lab/clean workspace. 

16. Repeat Steps 14 and 15 to rinse the 50 mL bottle twice. 

17. Filter the remaining sample into the 50 mL bottle. If filtering becomes difficult, change the filter (and pre-filter), 

making sure each set of filters is rinsed with 2 mL of sample water (as described above) before continuing to filter the 

sample. 

18. Replace the lid, ensuring a good seal, and freeze the 50 mL bottle immediately. 
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During filtering it is important that staff be patient as the process may become difficult if samples contain high concentrations 
of suspended solids. Change the filters as frequently as necessary to ensure the minimum required filtered sample volume is 
obtained. 

Filling the 500 mL bottle (total suspended solids) 

19. To fill the plastic 500 mL bottle, your hands will come in contact with the sample. It is critical that, if the gloved hand 

has potentially been contaminated by accidently touching another surface, it is changed now, before sampling. 

20. Dip the 500 mL laboratory bottle briefly into the composite sample to fill approximately 10 mL of the sample into the 

laboratory bottle. Replace the lid on the 500 mL bottle and shake vigorously, ensuring the entire inside of the bottle 

and lid comes into contact with the sample. Discard waste away from the work area. Repeat so the 500 mL bottle and 

lid are rinsed twice with the sample water. The sample water in composite vessel must be resuspended between 

rinses.  

21. To fill the 500 mL bottle, stir the composite sample vigorously to resuspend settled solids. Dip the 500 mL bottle into 

the composite sample and fill until completely full. 

22. Replace the lid of the 500 mL bottle tightly and keep refrigerated or on ice bricks or in the car fridge at 3-4°C. Do not 

freeze 500 mL bottles as this may affect the integrity of the sample. 

Auto-sampler glass bottle sample  

Filling the 200 mL amber glass bottle (pesticides) 

To process samples from glass auto-sampler bottles into laboratory sample packs, follow the steps below: 

1. Put on non-powdered disposable gloves. These must be worn at all times during the handling of water quality 

samples, including samples in the auto-sampler carousel.  

2. Find the sample pack that corresponds to the correct auto-sampler. For example, composite samples from ISCO auto-

sampler 1A will correspond to sample pack labelled MIP FS T2 AS1 (MIP - project name, FS - project activity area, T2 - 

site location, AS1 – ISCO auto-sampler ID) (Table 3). 

3. Amber glass pesticide bottles DO NOT require rinsing. 

4. To fill the amber glass pesticide bottle, your hands will come in contact with the sample. It is critical that, if the gloved 

hand has potentially been contaminated by accidently touching another surface, it is changed now, before sampling. 

5. Stir the composite sample vigorously to resuspend settled solids. Dip the amber glass bottle into the composite 

sample and fill until completely full. 

6. Ensure the Teflon lining on the inside of the lid is still in place. If it has fallen out do not replace it, and note the 

missing lining in the comments section of the eCoC. 

7. Replace the lid of the amber glass bottle tightly and keep refrigerated or on ice bricks or in the car fridge at 3-4°C. Do 

not freeze 200 mL amber glass bottles. 
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Table 3 Site naming convention 

Johnstone Basin (MIP FS J1) Tully Basin (MIP FS T2) 

Platform number  Sampling Site ID 
(Project, activity area, site, 
autosampler ID) 

Platform number  Sampling Site ID 
(Project, activity area, site, 
autosampler ID) 

1A  MIP FS J1 AS1 2A MIP FS T2 AS1 

1B MIP FS J1 AS2 2B MIP FS T2 AS2 

1C  MIP FS J1 AS3   

 

6.5 Sample preservation and transport 
When sending samples to the laboratory, it is important to ensure an adequate number of ice bricks is placed in eskies with the 
samples. It is advised that chilled pesticide and/or unfiltered nutrient samples be transported in a separate esky to frozen 
dissolved nutrients bottles as this allows greater control over the preservation conditions (see sample storage requirements in 
Table 4). A higher ratio of ice bricks may be placed in eskies containing the frozen samples to prevent them from thawing. 

To minimise contamination through leakage and sample bottles breaking, eskies should be clean, bottle lids must be on tight, 
glass bottles (if collecting pesticide samples) should be wrapped in padded sleeves and bottles should be packed upright. 
Bagged ice should only be used over ice bricks as an absolute last resort due to contamination risk from melt waters. Stocks of 
ice bricks are maintained in the designated sample refrigerators in the Tully, Innisfail and Cairns Terrain offices. 

Unfiltered nutrients bottles should be immediately transported to the laboratory for filtration. Laboratory filtration must have 
been pre-arranged with CRC Laboratory due to the time-critical nature of the task. Samples must be delivered to the laboratory 
by 3 pm the day of collection to allow filtration to be undertaken the same day. 

Given the proximity of CRC Laboratory to the Cairns Terrain office, and the number of WTMIP staff travelling between 
Innisfail/Tully and Cairns each week, it is often practical for a WTMIP staff member to deliver the samples to the laboratory in 
person. A courier can be used in cases when no WTMIP staff are available. Delivery by WTMIP staff is preferred over a courier 
to avoid the reliance on a third party and the risk that eskies may be left in a hot environment for an unacceptably long time. 

Each batch of samples shipped to the laboratory should contain the relinquishment form issued with each set of bottles 
prepared by CRC Laboratory. When packing samples, the CRC Laboratory project number (i.e. the 09XXXX number) on the 
sample bottles should be cross checked with that on the relinquishment forms accompanying the samples and on the CoC form 
emailed to the laboratory ahead of the sample delivery (see below for further information on sample submission forms). 

Table 4 Bottle type, volume, processing and storage summary  

  Nutrients - unfiltered  Nutrients - filtered  Pesticides  Total Suspended 
Sediments  

Analysis type  Total nutrients (total 
nitrogen, total suspended 
nitrogen, total Kjeldahl 
nitrogen, total phosphorus, 
total suspended 
phosphorus)  

Dissolved nutrients 
(ammonia, nitrate, nitrite, 
oxidised nitrogen, dissolved 
organic nitrogen, total 
dissolved nitrogen, 
orthophosphate, total 
dissolved phosphorus,  
urea).  

84 x Great Barrier Reef 
Catchment Loads 
monitoring pesticides, 
including the 22 x ms-PAF 
pesticides.  

Total suspended solids 

Bottle material  Polyethylene  Polyethylene  Amber glass  Polyethylene  
Bottle volume  100 mL  50 mL  200 mL  500 mL  
Minimum sample 
volume  

40 mL  40 mL  200 mL  500 mL  

Headspace 
required?  

Yes  Yes  Yes No  

Sample storage  Chill immediately and freeze 
(-20°C) within 24 h  

Chill immediately and freeze 
(-20°C) within 24 h  

Chilled (1-4°C)  Chilled (1-4°C)  

Store sample in 
dark?  

No  No  Yes  No 

Maximum holding 
before analysis  

24 hours chilled or 28 days 
frozen  

24 hours chilled or 28 days 
frozen  

7 days  7 days  
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Chain of custody form 
All water quality samples must be accompanied by supporting documentation. Laboratory services for WTMIP water quality 
monitoring activities are provided by CRC Laboratory. The CRC Laboratory has an established Laboratory Information 
Management System (LIMS) that generates electronic Chain of Custody (CoC) forms already populated with the sample details. 
It is the responsibility of the sampler to ensure they understand how to record the relevant information using the CRC 
Laboratory sample submission process, and to contact the WTMIP Water Quality Team for advice if required. It is also the 
responsibility of the sampler to submit the CRC Laboratory form to the laboratory by email ahead of sample submission, 
ensuring the email is carbon copied to the Water Quality Leader and other team members with an interest in the samples 
collected, included the Water Quality Officer responsible for filing all laboratory correspondence. 

For each sampling event there is a corresponding electronic CoC that needs to be filled out. The type of CoC and information 
required depends on the sampling method being used. Figure 25 shows an example electronic CoC. The electronic CoC is filled 
out in the field as the samples are being collected. It is important that the information is complete and accurate as this is the 
link between the samples, field conditions, the laboratory and the final data set. 

The electronic CoC is emailed to the lab on the day of sample delivery. The information is taken by the lab and used in the final 
reports. 

 

Figure 25 Example of electronic CoC (composite sampling). 

 

Paper relinquishment form 
A paper relinquishment form provided by CRC Laboratory with each sample pack is also required to be filled out and submitted 
along with the samples at delivery. The relinquishment form tracks the movement of samples between collection and delivery 
to the lab. Figure 26 shows an example of a paper relinquishment form. 

 



 
 

Page 23 of 53 

 

Figure 26 Paper relinquishment form 

 

6.6 Quality control samples 
Quality control sampling for the WTMIP follows guidance contained in the Queensland Monitoring and Sampling Manual: 
Environment Protection (Water) Policy (2009) (DES 2018) and the WTMIP Quality Assurance Framework (Alluvium and WTMIP 
2020). The quality control samples required for this program, and the frequency of their collection, are outlined in Table 5. 

The transport blank and dissolved nutrient field spike must be prepared by a NATA-accredited laboratory. The laboratory-grade 
ultrapure water (‘Milli-Q’ water) used to prepare the field blank should also be obtained from a NATA-accredited laboratory. It 
is the responsibility of the samplers to ensure they have an adequate supply of quality control samples. 

Authorisation must be received from WTMIP Water Quality Project Officers for any change to the frequency outlined below. 
Work groups are encouraged to discuss implementation of quality control sampling prior to commencement of each wet 
season in order to evaluate the risks of sample contamination. 

Table 5 Frequency of quality control sample collection 

Quality control sample Frequency of collection 

Field blank 4 per sampler per year (including field blanks taken during stream monitoring) 

Transport blank 1 per sampling run across both basins for each vehicle/sampler  

Field spike 4 per year (covered by stream monitoring) 

Replicate 4 per site per year  

6.7. Resetting the auto-sampler and data logger 
Prior to leaving the site the auto-sampler and data logger must be reset so the auto-sampler is ready for collection of the next 
event or to continue the collection of an active event. 
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Replacing the carousel 
To put a clean carousel into the automatic sampler: 

1. Check the internal area of the auto-sampler is clean. If necessary, use paper towels with RO water to clean. 
2. Put the clean carousel into the auto-sampler, ensuring the carousel is locked into place (Figure 27a and 27b). 
3. Put on non-powdered disposable gloves. 
4. Remove caps from the empty, clean bottles and store them double bagged in clean resealable bags. Store bagged caps 

on top of the white electronics box inside the steel enclosure. 
5. Close the lid of the auto-sampler and place the rubber straps back into position. 
6. If a sample calibration was conducted, replace hose from calibration onto bulkhead. 
7. Follow the steps below to restart the program and reset the distributor arm back to sample bottle 1. 

 

                                                                     (a)                                                                         (b) 

Figure 27 (a) Example of base plate with locator pin (left) and (b) carousel with notch (right). The notch must be placed over the pin to 

ensure the carousel is correctly locked into place (DSITI FM002, 2017).  

 

Resetting the distributor arm 
To reset the distributor arm, follow the steps outlined in Figure 28. 
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Figure 28 Steps to reset the distributor arm (DSITI FM002, 2017). 
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Restarting the program 
To restart the program so the auto-sampler is primed to collect the next sampling event, or to continue an active event, follow 
the steps below: 

1. Press the red button on the auto-sampler controller until the home screen is displayed. 
2. Arrow up into the words “RUN CSA 10000” is flashing. 
3. Press the “enter” button. 
4. The screen will now show program home screen. The auto-sampler is now ready to sample. 
5. The data logger now needs to be reset. 

 

Resetting the data logger 
The logger needs to be reset after collecting samples. To reset the data logger, follow the steps below: 

1. Open the white electronics box on the right-hand side wall of the steel enclosure. 
2. On the far-left hand side there is a small black button. Hold this button down for 10 seconds until a red light comes on. 
3. Close the white electronics box, ensure the auto-sampler is safely inside and close the door of the steel enclosure. 
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7. Calibration and maintenance 

The auto-samplers must be maintained in accordance with the WTMIP Quality Assurance Framework and the Local Scale 
Monitoring maintenance schedule. The required calibration and maintenance tasks are outlined below. 

7.1 Record keeping 
There is an equipment maintenance sheet for each paddock run-off monitoring site. The maintenance sheet tracks work done, 
work scheduled and any repairs that may need to be completed and all field observations. Figure 29 shows an example 
maintenance sheet. The maintenance sheet for each paddock monitoring site can be found in SharePoint-Data Storage – 
Unassigned – Maintenance. 

https://terrainnrm.sharepoint.com/projects/MIP/Data/Forms/MIP%20Theme%20VICKI.aspx?viewid=27455050%2Dac0e%2D4d
d3%2Dbec3%2D82b63294d6a7&id=%2Fprojects%2FMIP%2FData%2FMaintenance 

 

 

Figure 29 Example maintenance sheet 

 

7.2 Sample volume calibration 
The sample volume delivered by the auto-sampler must be checked each time samples are collected to determine the 
consistency in the volume delivered (Figure 30). 

Overfilling of sample bottles in the auto-sampler represents a significant risk due to the collection of non-representative 
samples and possible contamination of other samples collected. If staff deem the sample bottles to have overfilled, contact a 
Water Quality Project Officer immediately to assist with the decision to retrieve the samples for laboratory analysis or to 
discard the samples. The occurrence must be recorded in the electronic CoC and the site maintenance sheet. Once the samples 
have been retrieved/discarded, the sample volume will require recalibration (see Figure 30). 

Under some circumstances the sample volume delivered may vary with flume water height and/or efficiency of the pumps; the 
Water Quality Project Officers can provide further advice to control these issues. 

 

Please note: Current autosampler sample volume is 150ml. Please use the graduated beaker to measure 150ml during sample 
volume calibration. 

 

https://terrainnrm.sharepoint.com/projects/MIP/Data/Forms/MIP%20Theme%20VICKI.aspx?viewid=27455050%2Dac0e%2D4dd3%2Dbec3%2D82b63294d6a7&id=%2Fprojects%2FMIP%2FData%2FMaintenance
https://terrainnrm.sharepoint.com/projects/MIP/Data/Forms/MIP%20Theme%20VICKI.aspx?viewid=27455050%2Dac0e%2D4dd3%2Dbec3%2D82b63294d6a7&id=%2Fprojects%2FMIP%2FData%2FMaintenance
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Figure 30 Steps to calibrate sample volume (DSITI FM002, 2017).  
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7.3 Cleaning auto-sampler 
To reduce risk of sample contamination, the auto-sampler and flume must be cleaned after every sample retrieval and 
during each fortnightly maintenance run during periods of little to no-run off. The following steps are to be followed: 

1. Remove the carousel brackets from the auto-sampler and clean them with paper towels and deionised water. 

2. Pull out the black drainage plug at the bottom of the auto-sampler to allow any accumulated condensation to 

drain. 

3. Take a clean dry cloth and wipe down the inside of the auto-sampler. 

4. Wipe down the inside of the auto-sampler using paper towels and deionised water. 

5. Close auto-sampler lid and wipe down outside of auto-sampler with paper towels and deionised water. 

6. Wipe down steel enclosure that houses auto-sampler, including the outside of the white electronics box. 

7. Using the broom on site, scrub out the flume moving any debris and remaining water through the back of the 

flume (i.e., downhill of the flume catchment area). 

8. Rinse the flume after broom scrub with reverse osmosis water. 

9. With a clean brush or cloth and deionised water, scrub clean the intake hose for the auto-sampler located in the 

back of the flume. 

10. Report any damage or wear and tear to a Water Quality Project Officer. 

7.4 Cleaning auto-sampler bottles 
Auto-sampler bottles must be cleaned after each sampling event. It is preferable that the auto-sampler bottles are 
cleaned by a Water Quality Project Officer in a designated washing space and then taken into the field to replace the 
used sampler bottles. Please refer to WTMIP SOP 008: Washing intermediate sample containers used in paddock surface 
water and stream monitoring (2019). 

Under some circumstances it may be necessary to decontaminate sample bottles whilst in the field. The steps for this 
procedure are outlined below:  

1. Put on non-powdered vinyl disposable gloves. 

2. Rinse the auto-sampler bottles with 100 mL RO water three times. 

3. Visually inspect the internal surface of the auto-sampler bottles for residual particulate matter. Use extra rinses 

to remove those particles. 

4. Shake well to remove excess water. 

5. Once rinsed, the auto-sampler bottles must be placed back into the carousel. 

7.5 Flume installation checks 
To ensure the flume remains correctly installed/seated in the ground, regular checks are conducted at each site visit or 
fortnightly during periods of no sampler triggering. 

1. Using a spirit level, check that the inlet is level to the ground (this ensures surface water does not have to run 

up-hill to enter the flume). Use a hammer to adjust as necessary. 

If the flume inlet is no longer level to the ground and cannot be corrected, it may need to be pulled out and re-

installed. Contact a Water Quality Project Officer for advice. 

2. Check that the bunting is flush with the inlet. Ensure there are no gaps between the bunting and the flume 

where water could escape. 

3. Walk the length of the bunting and ensure there are no undermined sections or gaps where water could escape. 

Correct by re-digging bunting into the ground and packing soil against the bunting while minimising soil 

disturbance inside the flume catchment area. 

7.6 Flume clean 
To ensure the flume’s sampling environment is as clean as possible, regular cleans are conducted at each site visit or 
fortnightly during periods of no sampler triggering. 

1. Take the broom allocated to each site and rinse it with RO water. 

2. Flush the flume from inlet to outlet with RO water and scrub clean with the broom. 
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3. Flush the flume again with RO water to remove any dirt and debris. Ensure all water is removed from the flume 

with the broom. 

4. Wash the broom clean with RO water and place back onto the platform structure. 

7.7 Stilling well clean 
To ensure the stilling well is as clean as possible, regular cleans are conducted at each site visit or fortnightly during 
periods of no sample triggering. 

1. Carefully remove the pressure transducer from the stilling well, noting that this is a sensitive piece of equipment 

that should be handled gently. Take care to keep pressure transducer free from dirt and debris. 

2. Pour a large amount of RO water into the stilling well to flush the well of stagnant water, dirt and debris. 

Remove any frogs found in the stilling well. 

3. If there are any blockages or large amounts of build-up, scrub well with a long handled bristled brush. 

4. Replace pressure transducer following CS451 pressure transducer installation instructions (Section 7.9). 

7.8 Stilling well off-set check 
To ensure the stilling well off-set is accurate, checks need to be conducted after each sampling event. 

1. Take the data logger-to-Toughbook USB connector and plug it into the USB port on the top right-hand side of 
the data logger and plug the cable into the USB port on the Toughbook. 

2. Open Device Configuration Utility on the Toughbook desktop (Figure 31 and 32). 
3. On the left-hand side of the screen under data logger select “CR300 Series” (Figure 33). 
4. Open the drop-down arrow under “Communication Port” and select USB (usually “COM 11”). 
5. Select “Connect” at the bottom of the screen. This will connect you to the data logger. If it takes any longer than 

one minute, disconnect and try again. 
6. Once the data logger is connected, along the top of the screen there will be a series of tabs. Select “data 

monitor” and then “public”. This will bring up a series of real time parameters. Scroll until you see “water-level-
offset-mm” and enter 23. This is the CS451 instrument offset (Figure 34). 

7. Scroll up until you see “water-level-mm”. This is the real time data from which you will monitor and record the 
measurements the CS451 produces. 

8. Dislodge any air bubbles that may have become trapped between the metal diaphragm and the water surface. 
Do this by gently shaking the pressure transducer while under water. If needed, use a light (torch or phone light) 
to watch the release of air bubbles in the stilling well. 

Note: Failure to dislodge air bubbles will cause considerable offset errors in the data. 

9. Ensure the transducer is secure and that there are no sharp bends or pinches in the cabling. Any pinching of the 
cabling can cause damage and may restrict performance of the vent tube, causing measurement errors. 

10. Top up the stilling well until water is running out of well. After the water level has settled and is no longer 
draining, record the water-level-mm. This will become the stilling well offset. 

11. Set the stilling well offset in the same public data table by scrolling down to “water-level-offset” and enter the 
number calculated in step 10 above. This number will need to be a negative value (i.e. -125mm). 

12. Scroll back up to “water-level-mm”. This should now be between 0 and -1. Record off-set level in maintenance 
worksheet. 

Note: If “water-level-mm” is positive the sampling program will assume there is run-off. Once the set total volume 
for starting an event is reached the ISCO auto-sampler will trigger. To prevent this, ensure “water-level-mm” is 
below 0 when setting the off-set. 

7.9 CS451 pressure transducer installation checks 
The CS451 pressure transducer is a sensitive instrument and varying environmental conditions can significantly affect 
performance (e.g. extreme heat, extreme humidity, changing still well levels due to animal interference (frogs) and 
sediment run-off). It is important to re-check the pressure transducer install and stilling well off-sets before and after 
each sampling event. To do this follow the stepwise procedures below. 

Before the installation or replacement of the CS451 pressure transducer into the flume stilling well, the following steps 
need to be taken: 

1. Check that desiccant at the end of the vent tube inside the white electronics box housed in the platform 
enclosure is blue. If the desiccant is pink, remove the desiccant tube by unscrewing the clear white tube from 
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the vent tube. Replace with a fresh desiccant tube. Take the saturated desiccant tube back to the MIP office for 
drying. 

2. Drying of the desiccant tubes is undertaken in a drying cabinet by Sugar Research Australia (SRA). To prepare for 
drying, tip the desiccant beads from the desiccant tube into a foil tray in an autoclave which is kept in the CSA 
spare parts box in the back of the Tully Office. Drive to SRA in Tully to deliver the desiccant beads. The desiccant 
tubes will be kept in the drying cabinet for 24 hours, at which time SRA staff will call Tully MIP staff to arrange 
pick-up. 

3. Ensure the stilling well is filled with water and that the 20 L stilling well top-up RO water bottle is full and 
regularly dripping water into the stilling well. Replace the RO bottle if required. 

4. Dislodge any air bubbles that may have become trapped between the metal diaphragm and the water surface. 
Do this by gently shaking the pressure transducer while under water. Take care not to hit the pressure 
transducer tip against the metal walls of the stilling well. Rough handling of the pressure transducer can damage 
the sensor. If needed use a light (torch or phone light) to watch the release of air bubbles in the stilling well. 

Note: Failure to dislodge air bubbles will cause considerable offset errors in the data. 

5. Ensure the transducer is secure and that there are no sharp bends or pinches in the cabling. Any pinching of the 
cabling can cause damage and may restrict performance of the vent tube, causing measurement errors. 

Note: Any pinching of the cabling can cause damage and may restrict performance of the vent tube, causing 
measurement errors. 

6. While still connected to the pressure transducer live data table, remove putty or gaffer tape blocking the stilling 
well inlet and allow the water to drain out. 

7. After the water level has settled and is no longer draining, record the water-level-mm. This will become the 
stilling well offset. 

8. Set the stilling well offset in the same public data table by scrolling down to “water-level-offset” and enter the 
number calculated in step 8 above. 

9. Scroll back up to “water-level-mm”. This should now be 0 (between 0 and -2 mm the acceptable range). Record 
off-set level in maintenance worksheet. 

Note: If “water-level-mm” is positive the sampling program will assume there is run-off. Once the set total volume 
for the start event is reached, the ISCO auto-sampler will trigger. To prevent this, ensure “water-level-mm” is below 
0 when setting the off-set. 

7.10 CS451 calibration check 
CS451 calibration checks can also be done as a troubleshooting measure if there is any concern with the accuracy of the 

instrument. Calibration checks should also be conducted annually after annual cleaning (see descaling procedure in 

Appendix B). 

The CS451 is designed to measure small changes in surface water run off on paddock, so any errors in measurement can 

have significant effects in the data set. The following steps will ensure the CS451 pressure transducer readings are 

accurate (within 1-2mm). 

Connecting the CR300 Series data logger to the Toughbook to access CS451 real 

time data. 
1. Take the data logger-to-Toughbook USB connector and plug it into the USB port on the top right-hand side of 

the data logger and plug the cable into the USB port on the Toughbook. 
2. Open Device Configuration Utility on the Toughbook desktop (Figure 31 and 32). 
3. On the left-hand side of the screen under data logger select “CR300 Series” (Figure 33). 
4. Open the drop-down arrow under “Communication Port” and select USB (usually “COM 11”). 
5. Select “Connect” at the bottom of the screen. This will connect you to the data logger. If it takes any longer than 

one minute, disconnect and try again. 
6. Once the data logger is connected, along the top of the screen there will be a series of tabs. Select “data 

monitor”. This will bring up a series of real time parameters. Scroll until you see “water-level-offset-mm” and 
enter 23. This is the CS451 instrument offset (Figure 34).  

7. Scroll up until you see “water-level-mm”. This is the real time data from which you will monitor and record the 
measurements the CS451 produces.  
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Taking a reading  
1. Fill a small plastic beaker with 50 mm of water. Please note: the CS451 measures in mm, not mL. Ensure the 

markings on the beaker are in mm. Use a tape measure and mark 50 mm with a permanent marker if it has not 
been done already.  

2. Place the CS451 pressure transducer into the water. Shake to remove trapped air bubbles. Failure to dislodge air 
bubbles will lead to considerable errors in the data. 

3. Let the pressure transducer sit for 2 min to allow the instrument to settle. Look at “water-level-mm” on the 
public data table in device configuration utility on the Toughbook. If the level is fluctuating more than 1-2mm it 
is likely there is an air bubble trapped on the metal diaphragm. Shake the pressure transducer again to release. 

4. Let the instrument sit on a level surface for 10 minutes, taking down “water-level-mm” recordings every 2 min.  
5. After 10 min, check the recordings. Each recording should be within 1-2 mm of 50 mm. If it is not, the 

instrument may require cleaning or repair. Contact a Water Quality Project Officer for advice. 
6. If the measurements are within 1-2 mm of 50 mm, replace the CS451 pressure transducer in the stilling well 

using the method described in section 7.9 above. 
7. Record results in the site maintenance sheet.
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Figure 31 Toughbook Figure 32 Device Configuration Utility desktop app 

 

 

Figure 33 Device Configuration Utility home screen (photo 

Campbellscientific.com). 

Figure 34 Device Configuration utility home screen after 

connection is established with data logger (photo 

Campbellscientific.com). 

 

 

Data monitor 
tab containing 
real time data 
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7.11 Annual maintenance tasks 
For annual maintenance tasks please see the list below for their location in the ISCO Avalanche Installation and 
Operation Guide 2013, Revision 10. The ISCO Avalanche Installation and Operation Guide can be found at the following 
SharePoint link: 

https://terrainnrm.sharepoint.com/projects/MIP/TechnicalPapers/Avalanche%20Sampler%20Operation%20Manual%20
RevX%2010-2013.pdf  

1. Section 9.4 Replacing the pump tubing (pages 178-180). 

2. Section 9.5 & 9.6 Opening the controller case & Replacing the desiccant (pages 181-183). 

3. De-scaling CS451 pressure transducer (see Appendix B). 

7.12 Remote access to master station 
In some instances, remote access may be required through Device Configuration to check station performance. Remote 
access can only be obtained on station MIP_FS_J1_AS1 (1A) and MIP_FS_T2_AS1 (2A). The IP address for each station is 
listed below. 

Remote access to 1A via device configuration 

IP address: site1a.terrain.21009.eairlink.com:6785  

Remote access to 2A via device config 

IP address: site2a.terrain.21009.eairlink.com:6785 

To remotely access a station through device configuration, follow the stepwise procedure below. 

1. Open Device Configuration on your laptop or Toughbook. Ensure you are connected to the internet. 
2. Select CR300 series under “Datalogger” on the far-left hand side of the screen. 
3. Under Communication port enter the IP address of the station you wish to connect too (Figure 35). 
4. Select the check box labelled “Use IP Connection”. 
5. Select “Connect”. 
6. Device Configuration should now connect to the station. The home screen will resemble Figure 36. 

 

https://terrainnrm.sharepoint.com/projects/MIP/TechnicalPapers/Avalanche%20Sampler%20Operation%20Manual%20RevX%2010-2013.pdf
https://terrainnrm.sharepoint.com/projects/MIP/TechnicalPapers/Avalanche%20Sampler%20Operation%20Manual%20RevX%2010-2013.pdf
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Figure 35. Remote connection to master station via Device Configuration 

 

Figure 36. Remote connection to master station via Device Configuration home screen.  
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8. Time-lapse cameras  

Time-lapse cameras are located at the end of the flumes on each site to capture time-lapse images of water moving 
through the flume during a rain event. Time-lapse camera imagery is an important tool used for diagnostics of the 
instruments on site (identifying when run off occurred or did not occur on paddock) and in WTMIP communication 
activities. 

It is important that time-lapse images are collected from paddock using the process below to ensure that images are 
secured and backed-up. 

8.1 Collecting the SD card from the time-lapse camera 
1. Unplug the camera from the solar panel by pulling out the cable at the bottom of the camera. You will need a 

sharp firm pull. 
2. Take the camera to the Toughbook and unscrew the gold screw at the bottom of the camera. This will open the 

camera and show the SD card inside. 
3. Push gently on the SD card to enable the card to be released. Once the card has popped up slightly, pull the SD 

card out of the camera. 
4. Insert the SD card into the SD card port on the right-hand side of the Toughbook. 
5. The computer should recognise a new device has been connected to the laptop and open the corresponding 

folder. If it has not, go into File Explorer and scroll down until you see the SD card on the far left-hand side and 
select SD Card. 

6. Copy images from the SD card to the Desktop in a new folder with the site name and date. 
7. Once the copy is complete go back into SD Card in File Explorer and delete all old images from the “old image” 

folder in the SD card. 
8. Replace images in “old image” folder with recent images. 
9. Once the copy is complete, delete images from the recent image folder. 

By doing this you have created a copy of the most recent images to be stored on SharePoint on the Toughbook Desktop 
and left a back-up copy of those images in the “old image” folder on the SD card. This means that if there are any 
technical issues with the copy to the Toughbook desktop or into SharePoint, you have a copy on the SD card which you 
can transfer back across to the Toughbook. 

DO NOT delete any images out of “old images” on the SD card if they have not first been transferred safely to 
SharePoint. 

8.2 Storing time-lapse images 
For the security of data, images need to be backed-up and traceable. Each image must be named so that it is uniquely 
identified with site location and time before being moved onto SharePoint. 

Naming time-lapse images for storage 
Use the Bulk Rename Utility from https://www.bulkrenameutility.co.uk to rename time-lapse images for storage by 
performing the steps outlined below and in Figure 37: 
   

1. Navigate to the location of the stored images (e.g. \Documents\SITENAME\). 
2. Go to Actions in top bar and click “select all”. 
3. Name – In the drop-down window select” Fixed”, then type in site location in the box directly below (i.e. MIP FS 

T2 AS1). 
4. Auto Date (8): Fill in the fields "Mode" (Prefix), "Type" (Taken (Original)), "Fmt" (Custom) and "Custom" (%Y-%m-

%d - %H.%M.%S_). 
5. Click the "Rename" button and confirm. 

  

https://www.bulkrenameutility.co.uk/
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Figure 37 Steps to bulk rename time-lapse images 

 

Uploading time-lapse images to SharePoint 
The location of "MIP - Data Storage/Time Lapse Photographs" in SharePoint is synchronised with the water quality 
technician's laptop via SharePoint’s “Sync” functionality. 
 
To establish the synchronisation with SharePoint, the steps in Figure 38 need to be followed. 
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Figure 38 Instructions for syncing a SharePoint folder with local OneDrive account 
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New photographs are copied into the appropriate site location and year as indicated in Figure 39 below: 

 
Figure 39 Screenshot of FNQ NRM OneDrive showing storage location for time-lapse photographs taken at Johnstone Farm 

Services site 1, auto-sampler 2 
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9. Post event final checks 

Before leaving the site, please check the following: 

1. Check the auto-sampler and data logger have been reset. 
2. Check the intake hose is connected to the peristaltic pump. 
3. Check the time-lapse camera has the correct date and time and is connected to its solar panel. 
4. Check the flume is clean. 
5. Check the intake hose is sitting flat on the bottom of the flume. 
6. Check the pressure transducer is in the stilling well and the stilling well is full of water. 
7. Check the stilling well offset has been recalibrated and the offset recorded in the maintenance sheet. 
8. Check the platform enclosure for any frogs or bugs; remove and clean enclosure if any are found. 
9. Check the solar panel and ensure it is clean and free of any obstructing objects. 
10. Check the bunting and ensure there are no holes or washouts. 
11. Check battery power is above 12.3 V. 
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Appendix A 

 

Auto-sampler System Set-up 

Composite Sampling 
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Appendix B 

CS451 Pressure transducer de-scaling procedure 
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Appendix C  

Discrete sampling procedure 
The following sampling procedure is undertaken when the auto-sampler is programmed and equipped for discrete 
sampling. At pre-programmed intervals during an event, samples are collected from the flume and deposited into a 
bottle. Starting at bottle number one, the auto-sampler will work its way around the carousel filling each bottle in 
ascending order until the carousel is full. It is extremely important that during sample retrieval the bottle numbers are 
accurately noted and not confused. The correct bottle numbers and order are required so the Water Quality team can 
match sample bottles with auto-sampler collection date, time and flume water height before being transported to the 
lab for analysis. 

Discrete sampling is more labour intensive than composite sampling and the large volumes of samples to be processed 
increases the risk for error. To reduce contamination risks and sample mix-ups discrete sampling is best done in an office 
environment. 

If any confusion in bottle numbers occurs, please seek advice from a Water Quality Project Officer. 

1. Remove rubber straps from the side of the auto-sampler. 
2. Lift the lid of the auto-sampler so the sample bottles and carousel are accessible (Figure 17a). 
3. Put on non-powdered disposable vinyl gloves. 
4. Place clean caps on bottles containing samples first (Figure 17b) then on ALL sample bottles 

(Figure 17c). Ensure the caps are on straight and the correct cap number is on the corresponding bottle 
e.g. cap number one on bottle number one. The caps will be double sealed in a plastic clip seal bag and 
located on top of the white electronics box inside the steel platform cabinet. 

5. Ensure the caps are on straight as they cross-thread easily. 
6. Remove the carousel from the automatic sampler and place it into a tall 20 L bucket with sufficient ice 

to chill samples. 
7. Place bucket and carousel into the vehicle and securely fasten in preparation for transport back to the 

office for processing. 
8. Put a new carousel of bottles in the autosampler, ensure the lids on the bottles have been removed, 

close the autosampler lid, secure rubber straps and check the program is running and set to Bottle 1. 

Sample processing 
Once the carousels and sample bottles are back in the office the samples must be processed into sample packs and 
stored in the fridge/freezer in preparation for transportation to the laboratory for analysis. 

Each of the samples must stay on ice until processed. After the sample is processed, the sample must be stored 
according to its storage requirements outlined in Table 2. 

Auto-sampler plastic bottle sample process – sediment and nutrients 
To process samples from plastic auto-sampler bottles into laboratory sample packs, follow the steps below: 

1. Put on non-powdered disposable gloves. These must be worn at all times during the handling of water quality 

samples including samples in the auto-sampler carousel. 

2. Find the sample pack that corresponds to the correct auto-sampler carousel and bottle number, eg. Auto-

sampler from carousel 2A, bottle number 1 will correspond to sample pack labelled MIP FS T2 AS1 1 (MIP FS T2 

AS1 – site/autosampler name, 1 – bottle number). See naming convention Section 4, Table 3. 

1. Remove bottle ‘1’ from the automatic sampler carousel. Shake the sample vigorously to resuspend settled 

solids. 

2. Pour approximately 10 mL of sample water into the 500 mL laboratory bottle. Replace the lid on the 500 mL 

bottle and shake vigorously, ensuring the entire inside of the bottle and lid comes into contact with the sample. 

Discard waste away from the work area. Repeat so the 500 mL bottle and lid are rinsed twice with the sample 

water. The sample water in the auto-sampler bottle must be resuspended between rinses.  

3. To fill the 500 mL bottle, replace the lid on the automatic sampler bottle ‘1’ and again shake vigorously to 

resuspend settled solids. Decant approximately half the sample water into the 500 mL bottle then replace lid 
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and shake vigorously again to resuspend the solids within the automatic sampler bottle. Continue to decant the 

remaining sample. 

4. If solids remain in the automatic sampler bottle, decant a quantity of sample from the 500 mL bottle back into 

the automatic sampler bottle to resuspend solids and decant into the 500 mL bottle. Repeat this process as 

necessary, ensuring no solids remain in the auto-sampler bottle. 

5. Replace the lid of the 500 mL bottle tightly and keep refrigerated or on ice bricks in the dark at below 4°C. Do 

not freeze 500 mL bottles. 

6. Repeat steps Error! Reference source not found. to Error! Reference source not found. until all remaining au

tomatic sampler bottles have been decanted into the corresponding 500 mL bottles. 

7. The 500 mL bottles may now be used to fill the 100 mL bottles and 50 mL bottles following the steps below. 

Filling the 100 mL bottle from the 500 mL bottle 

1. Shake the 500 mL bottle vigorously to resuspend the solids. 

2. Pour approximately 10 mL from the 500 mL bottle labelled ’1’ into the corresponding 100 mL bottle labelled ‘1’. 

Replace the lid on the 100 mL bottle and shake vigorously ensuring the entire inside of the bottle and lid comes 

into contact with the sample. Discard wastewater away from the work area. Repeat so the 100 mL bottle and lid 

are rinsed twice with the sample water. The sample water in the 500 mL bottle must be resuspended between 

rinses. 

3. To fill the 100 mL bottle, replace the lid on the 500 mL bottle and shake again vigorously to resuspend settled 

solids. Decant from the 500 mL bottle into the 100 mL bottle, leaving approximately 10% head space. 

4. The 100 mL bottle can now be used to filter 20 mL of sample water into each of the two 50 mL bottles. 

Filtering into the 50 mL bottle 
The process to fill the 50 mL bottle requires water to be decanted from the 100 mL bottle into a syringe which is 
subsequently filtered into the 50 mL bottle. In undertaking this process, both the 100 mL bottle and the syringe are 
considered intermediate containers and controls must be in place to mitigate the additional risks of sample 
contamination. 

The following procedure should be followed to process all water samples for analysis of filtered nutrients. 

1. Attach a 0.8 µm pre-filter and 0.45 µm filter to the syringe (pre-filter first). Connect filter without touching end 

of the filter or the end of the syringe by using the plastic packaging. 

2. Remove plunger from the syringe, avoiding touching the internal surfaces of the barrel and plunger. 

3. Shake the 100 mL bottle thoroughly to resuspend solids and fill the syringe with at least 60 mL of sample water 

and replace the plunger (if using a smaller 20 mL syringe as typically supplied by the CRC Laboratory, completely 

fill the syringe and repeat the filtering process to get the 40 mL sample volume into the 50 mL bottle). 

4. Discard the first 2 mL of sample water pushed through the filters as a filter rinse. 

5. Remove the lid from the 50 mL bottle and filter approximately 5 mL of sample into the 50 mL bottle. 

6. Replace the lid and shake vigorously ensuring all surfaces of the 50 mL bottle and lid come into contact with the 

water then discard wastewater away from the work area in the lab/clean workspace. 

7. Repeat Steps 5 and 6 to rinse the 50 mL bottle twice. 

8. Filter the remaining sample into the 50 mL bottle. If filtering becomes difficult, change the filter (and pre-filter), 

making sure each set of filters are rinsed with 2 mL of sample water before continuing to filter the sample. 

9. Replace the lid, ensuring a good seal and freeze the 50 mL bottle immediately.  
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During filtering it is important that staff be patient as the process may become difficult if samples contain a high 
concentration of suspended solids. Change the filters as frequently as necessary to ensure the minimum required 
filtered sample volume is obtained. 

Auto-sampler glass bottle sample process – pesticides 
To process samples from glass auto-sampler bottles into laboratory sample packs, follow the steps below: 

1. Put on non-powdered disposable gloves. These must be worn at all times during the handling of water quality 

samples including samples in the automatic sampler carousel. 

2. Find the sample pack that corresponds to the correct auto-sampler carousel and bottle number; e.g., Bottle 

number 1 from the carousel taken from auto-sampler 2A will correspond to sample pack labelled MIP FS T2 AS1 

1 (MIP FS T2 AS1 – site/autosampler name, 1 – bottle number). See Naming convention Section 4, Table 3. 

3. Remove bottle ‘1’ from the automatic sampler carousel. Shake the sample vigorously to resuspend settled solids.  

4. Amber glass pesticide bottles DO NOT require rinsing. 

5. To fill the amber glass bottle, replace the lid on the automatic sampler bottle ‘1’ and shake vigorously to 

resuspend settled solids. Decant approximately half the sample water into the amber bottle then replace lid and 

shake vigorously again to resuspend the solids within the automatic sampler bottle. Continue to decant the 

remaining sample.  

6. Replace the lid of the amber bottle tightly and keep refrigerated or on ice bricks in the dark at below 4°C. Do not 

freeze amber bottles. 

7. Repeat Steps Error! Reference source not found. to Error! Reference source not found. until all remaining au

tomatic sampler bottles have been decanted into the corresponding amber bottles. 
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