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WTMIP SOP 015 - Sampling Full Stops for 

Water Quality Analysis 

1. Purpose and scope 

This document provides guidance on the process of collecting water samples from a Full Stop moisture sensor and 
submitting them for analysis as part of the Wet Tropics Major Integrated Project (WTMIP). 

The method outlined in this document applies whenever taking water quality samples from a Full Stop using a pump and 
submitting them for laboratory analysis. 

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. The Terrain Natural Resource Management (NRM) file management 
system (SharePoint) maintains records of participant competency. 

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) and Basin Co-ordinators 

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, and biosecurity 

Field-based work activities must adhere to Terrain NRM work health and safety (WHS) requirements and comply with 
Biosecurity Queensland guidelines. The following procedures and available equipment must be considered prior to 
undertaking fieldwork: 

▪ 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, hat. 

▪ Biosecurity Queensland guidelines for working in quarantine environments. 
 

4. Equipment 

Figure 1 shows typical sample bottles for filtered and unfiltered nutrient samples. Note that Full Stops are not designed 
to collect water for pesticide analysis.  
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Figure 2 shows the diaphragm pump/battery set-up used in the WTMIP to collect water samples from Full Stops. The 
battery is contained within the box, with an external switch.  (Note that other similar pumps may be used). 

Figures 3 and 4 show the hose connection system on the end of the Full Stop and the method for connecting the pump 
system to the hose connector. 

Figure 5 shows the modifications made to the Full Stop Wetting Front Sensor to enable it to be used to sample water 
below the root zone. 

Figures 6 and 7 show the method for clean, safe equipment transfer and transport on quarantine sites. 

  

Figure 1 A range of typical bottles for collection of unfiltered and filtered 
nutrient samples. Syringe, filter (yellow) and pre-filter (blue). 

Figure 2 12V Diaphragm pump, battery (in box) and 
hoses 

 

  

Figure 3 Hose connector system on Full Stop tube for quick click 
on/click off connection to pump. 

Figure 4 Connecting the diaphragm pump system to the Full 
Stop hose connector. 

                                      
 

Figure 5 Original Full Stop Wetting Front Detector (left); modified Full Stop for water sampling below the ground (centre and right) 
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Figure 6 Transferring equipment between “white boot” and “black 
boot” sides of the farm on quarantine sites. Note: all equipment is 
bagged, and nothing touches the ground. External bags may need to 
be discarded before leaving the “farm” side. 

Figure 7 Using a buggy on quarantine sites to transport and 
store equipment cleanly and safely. 

 

Appendix A lists equipment required for manually collecting water samples. The number of samples to be collected 
during the field trip will determine the quantity of items required.  
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Table 2 Bottle type, volume, processing and storage summary 

 Nitrate – filtered 
before storage 

Analysis type Sent to the laboratory for 
analysis 

Bottle material Polyethylene 

Bottle volume 100 mL 

Minimum sample 
volume 

40 mL 

Headspace 
required? 

Yes 

Sample storage Chill immediately and 
freeze (- 18°C) within 24 h 

Store sample in 
dark? 

No 

Maximum holding 24 hours chilled or 28 days 
frozen 

 

5. Method 

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). 

▪ DES & WTMIP 2018. DES FM001 (WTMIP SOP 002): Manual water quality sampling for total suspended solids 
and nutrients  

5.1 Pre-field trip preparation 
1. Check that the pump is in good working order and battery is charged. 
2. Place ice-bricks into esky (enough to rapidly chill samples). 
3. Select pre-labelled sample bottles supplied from the lab with the job number and site name and place into the esky. 

Note that intermediate containers will be labelled in the field with date, time, and Full Stop identification code as 
the sample is taken). 

4. Load an adequate number of intermediate sampling containers in protective plastic bags. 
5. Check that you have enough gloves, in the appropriate size, and they are clean and sealed in a Ziplock bag. 
6. For quarantine properties: ensure you have a protective disposable bag that can enclose ALL equipment that will be 

taken onto and off the farm in order to comply with quarantine requirements. This bag will need to be discarded 
before leaving the farm or left on the “farm” side of the fence. 

7. Load car with the equipment listed in Appendix A. 

5.2 Sampling from more than one Full Stop in one event 
To avoid contamination when sampling from several Full Stops in one event, thoroughly rinse the pumping equipment 
and the sample collection container with RO (reverse osmosis) water between samples in different treatment zones. Run 
RO through the entire pumping system for between five and 10 seconds (see Figure 7, below); to rinse the 5 L plastic 
container, add approx. 1 L of water to the container, replace the cap, and shake vigorously for a few seconds to ensure 
that all internal surfaces are rinsed. 

The effectiveness of the pump rinse is verified periodically by running some Milli-Q water through the pump as a 
procedural (aka ‘field’) blank and sending to the laboratory for analysis. See Section 6 for further information on quality 
control sampling. 
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Figure 7 Rinsing the pump and hoses between sampling 
treatments. 

Using gloves, hold the hose connection end on the RO 
water tap. Turn on the tap and quickly start the pump 
and allow water to flow through the entire system 
several times. Direct hose outlet away from the pump 
and battery to avoid damage to the battery. 

Switch off pump, then turn off tap. 

The pump must have water flowing through it to avoid 
burning out. 

 

5.3 Preparing for sample collection (at site) 
It is preferable that two field staff undertake sampling so that one person can be the designated bottle handler (or 
‘clean hands’) and the other manages the pump and battery and records sampling information (the ‘dirty hands’). 
Should there be only one staff member available for Full Stop sampling, take extreme care to maintain clean gloves 
during the sampling process. This may involve changing gloves multiple times during the process after touching the 
pump or other equipment. 
 

1. Place a clean tarpaulin on the ground next to the Full Stop to avoid soil contamination on clothing or equipment 
Note that in wet weather, this is not always feasible; bagging the equipment or placing inside a disposable cardboard 
box are alternative options. For quarantine sites, all equipment must be contained within the disposable bags or 
boxes brought on site. 

2. Prepare the work area to ensure it is free of contaminants and the contents of the sampling kit are easily accessible 
(this may involve working out of a large Ziplock bag to avoid contact between the sampling equipment and the 
ground). For quarantine sites, it is useful to place all contents into a bag that can be slung across the assistant’s body 
or hung adjacent to the sampling site clear of the soil surface. Note: Any containers or equipment that contact the 
ground must be either decontaminated with Sterimax before leaving the ‘farm’ side of the property or left on site. 

3. The designated bottle handler puts on non-powdered gloves by carefully removing one at a time from the box 
contained in a Ziplock bag. Take care to hold the glove at the wrist-end to avoid touching the fingers or palm of the 
glove with bare hands. Wear gloves during all stages of sample collection. Should a glove become contaminated by 
accidently touching an unclean surface, then change gloves or put a clean glove over the top of the contaminated 
glove. 

4. Remove intermediate container from the sampling kit. Write the site name, Full Stop identification code, date and 
time on the bottle with a permanent felt-tip marker pen. 

5. Visually inspect the bottle for damage and to ensure the lid was on tight during storage. Replace any 
damaged/unsealed bottle with a spare unlabelled bottle, ensuring that sample details (i.e., at least site name, Full 
Stop identification code, date and time) are recorded on the new bottle in permanent felt-tip marker pen. 
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5.4 Collecting water samples 
1. Locate the indicator at the top of the shaft (it may be yellow or red; see Figure 8, below), which is designed to show 

whether there is water in the Full Stop. If the indicator is showing, continue with the sampling procedure. On 
occasion, the indicator may not trigger or may be damaged and not function. Always attempt to sample from any Full 
Stop whose indicator is not showing. Note that the Full Stop may contain up to 4 L of water. 

2. Locate the green flexible tube attached to the star picket or marker peg. The tube will have a hose connector fitting 
attached (see Figure 3, above). Check that the hose connector fitting is intact and securely attached to the green 
tube. Any leaks will interfere with the pumping operation.  

3. Wipe the connector clean of any soil or debris with a clean cloth if required. Rinse the cloth with RO water between 
Full Stop treatment zones. 

4. The gloved sampler attaches the pump to the hose connector. There will be a tangible and audible “click” which 
indicates the pump is securely attached. Activate the pump by turning on the switch on the outside of the box. 
Capture all the water from the Full Stop in the clean, prepared 5 L plastic container (Figure 11).   

5. Close the lid on the container firmly and shake the container to mix the contents of the bucket thoroughly to ensure 
a representative sample can be taken.  

6. The sampler then rinses the sample bottle twice with approximately 5 mL of sample water, replacing the cap each 
time and shaking the bottle so all surfaces are rinsed. Tip into a measuring jug as the total amount of water taken 
from the Full Stop needs to be recorded. 

7. Then fill the sample bottle. Replace the cap and screw on tightly. Should the sampler drop an opened sample bottle 
or cap during sampling, discard the bottle and repeat the process using a spare, hand-labelled bottle. 

8. Place the sample bottle into the protective plastic bag and then into the esky containing ice bricks. 
9. Remove gloves and place in the rubbish bag. 
10. Enter the sampler’s name and the date and time of sample collection onto the Chain of Custody (CoC) form. 
11. Remove the pump from the Full Stop hose and move to the next Full Stop.  
12. Measure the remaining water in the 5 L container by pouring into the measuring jug. Tip out well away from the 

sampling zone. Record the total amount of water taken from the Full Stop (the rinse water, the sample taken and the 
remaining water in the container). 

13. If moving to another treatment zone, rinse pump and 5 L container thoroughly with RO water before sampling again 
(see Figures 7, above, and 11, below). 

14. Ensure the green hose with hose connector is left securely attached to the star picket (Figure 9, below) and clear of 
agricultural machinery and the indicator is depressed again (Figure 10, below). 
 

   

Figure 8 Red indicator showing on Full 
Stop – ready for sampling 

Figure 9 Green hose and hose connector 
secured to the star picket with zip tie 

 

Figure 10 Indicator depressed after 
sampling 
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Figure 11 (left) Using 5 L plastic container to collect sample water from the Full Stop; (right) rinsing 5 L container with RO 
water between samples 
 

 

5.5 Filtering into the dissolved nutrients bottle (if ‘field’ filtering) 
Filter the samples on a clean work surface in the field or on return to the office. For quarantine sites samples MUST be 
filtered on site and all filters, syringes and intermediate bottles discarded on the ‘farm’ side of the property. If samples 
are to be analysed later (either using benchtop analysis or sent for laboratory analysis), they must be filtered and frozen.  

To fill the dissolved nutrients bottle, water is decanted from the total nutrients bottle into a syringe, and then filtered 
into the dissolved nutrients bottle. In undertaking this process, both the total nutrients bottle and the syringe are 
considered intermediate containers and controls must be in place to mitigate the additional risks of sample 
contamination. Follow this process to prepare all water samples for filtered nutrients analysis. 

1. Prepare the work area to ensure it is free from contaminants. Remove sample bottles, syringe and filters from the 
Ziplock bag and place on the work area, leaving all items sealed until required. 

2. Cross-check bottle labels on the unfiltered nutrients bottles (containing sample) with the filtered nutrients bottles 
(empty) and place each pair of bottles (for each site) together to avoid filtering into the incorrect container. 

3. Put on non-powdered gloves by carefully removing one at a time from the box contained in a Ziplock bag. Take care 
to hold the glove at the wrist-end to avoid touching the fingers or palm of the glove with bare hands. Replace gloves 
at any stage should a glove become contaminated by accidently touching an unclean surface. 

4. Unwrap the syringe and attach the 0.8 m pre-filter, followed by the 0.45 m filter, taking care not to touch the 
filter/syringe tips or connection points. 

5. Remove the plunger from the syringe, avoiding touching the internal surfaces of the barrel or the plunger. 
6. Shake the total nutrients bottle thoroughly to re-suspend solids and fill the syringe with at least 40 mL of sample 

water. Replace the plunger. 
7. Push approximately 2 mL of sample water through the filters as a filter rinse and discard. 
8. Remove the lid from the dissolved nutrients bottle and filter approximately 5 mL of sample into the bottle. 
9. Replace the lid and shake vigorously, ensuring that water contacts all surfaces of the dissolved nutrients bottle and 

lid; discard the wastewater. 
10. Repeat steps 7 and 8 to rinse the dissolved nutrients bottle twice. 
11. Filter the remaining sample into the dissolved nutrients bottle. If filtering becomes difficult, change the filter and 

pre-filter, making sure to rinse each set of filters with 2 mL of sample water before continuing to filter the sample. 
12. Replace the lid, ensuring a good seal, and freeze the sample immediately. 

During filtering, it is important that staff be patient; the process may be difficult if the samples contain a high 
concentration of suspended solids. Change the filters as often as necessary to ensure the minimum required filtered 
sample volume is obtained. 

5.6 Sample preservation 
When in the field, immediately place all samples in an esky containing enough ice bricks in order to rapidly cool all 
samples to below 4°C; place the esky in a cool place. Use portable refrigeration/freezer units where available. For 
quarantine sites, all external bags and cardboard boxes are discarded on the ‘farm’ side of the property and as an 
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additional quarantine measure, the outside of the esky is sprayed with Sterimax to point of runoff and passed to the 
non-farm side without touching the farm side again. 

On returning to the office, freeze filtered dissolved nutrients bottles (-18°C) and keep them frozen during transport to 
the laboratory. Immediately transport unfiltered nutrients bottles to the laboratory on ice bricks for filtration (see 
Section 5.7 below). For further information, refer to Table 2. 

5.7 Sample transport 
When sending samples to the laboratory, it is important to place an adequate number of ice bricks with the samples in 
eskies. It is advisable to transport unfiltered nutrient samples in an esky separate to frozen dissolved nutrients bottles to 
allow greater control over the preservation conditions. Place a higher ratio of ice bricks 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 on tight, and 
bottles packed upright. Only use bagged ice instead of ice bricks as an absolute last resort due to contamination risk 
from melt waters. Tully, Innisfail and Cairns Terrain offices maintain stocks of ice bricks in their designated sample 
refrigerators. 

Transport unfiltered nutrients bottles to the laboratory immediately for filtration. It is imperative to pre-arrange 
laboratory filtration with CRC Laboratory, as it is time critical. Deliver samples to the laboratory by 3 pm the day of 
collection to allow filtration to be undertaken the same day. (Quarantine sites require on-site filtering). 

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. Use a courier or Mission Beach taxi service in cases where no WTMIP staff are available. It is 
preferable that WTMIP staff deliver the samples, rather than a courier, to avoid relying on a third party and the risk of 
leaving eskies in a hot environment for an unacceptable period. 

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, cross check the CRC Laboratory project number (i.e., the 10XXXX 
number) on the sample bottles with that on the relinquishment forms accompanying the samples and on the CoC form 
emailed to the laboratory ahead of the sample delivery (see Section 7). 
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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). Table 4 outlines the quality control samples required 
for this program, and the frequency of their collection. 

A NATA-accredited laboratory must prepare the transport blank and field spike. A NATA-accredited laboratory should 
also supply the reverse osmosis water used to rinse the pump and the laboratory–grade ultrapure water (‘Milli-Q’ water) 
used to prepare the field blank. It is the sampler’s responsibility to ensure he/she has an adequate supply of quality 
control sample bottle packs. 

WTMIP Water Quality Project Officers must authorise any change to the frequency outlined below. Work groups are 
encouraged to discuss implementation of quality control sampling at the beginning of each wet season in order to 
evaluate the risks of sample contamination and decide on the most appropriate sampling regime. 

Table 4 Frequency of quality control sample collection 

Quality control sample Frequency of collection 

Field blank One every fourth sampling occasion, collecting at least two over the course of a wet 
season. 

Transport blank One every fourth sampling occasion, collecting at least two over the course of a wet 
season. 

Field spike None. Four per year will be submitted as part of Local Scale Monitoring sampling, 
which uses the same sample transport regime. 

Replicate One every fourth sampling occasion, collecting at least two over the course of a wet 
season. 

 

7. Sample documentation 

Supporting documentation must accompany all water quality samples. CRC Laboratory provides laboratory services for 
WTMIP water quality monitoring activities. 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 
sampler’s responsibility to ensure he/she understands 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 sampler’s 
responsibility to submit the CRC Laboratory form to the laboratory via email ahead of sample submission. 

7.1 Chain of Custody form 
CRC Laboratory issues a Chain of Custody (CoC) form for every batch of bottles it prepares. It is also used to document 
sample metadata. Figure 12 shows an example of a CRC Laboratory CoC form. 

Fields of the CoC form to be completed by the sampler are shaded blue. The following fields must be completed: 

▪ Sampler’s name and email address. 

▪ Date and time sampled. 

Record comments relating to individual samples, (for example, the sample from the Full Stops was particularly turbid or 
tannin stained), in the ‘General site observations’ field. All information recorded on the form will be reported and stored 
alongside the analytical results for use in later interpretation of the data. 

Rename the electronic CoC following instructions from CRC Laboratory and email to the general laboratory email 
(laboratory@cairns.qld.gov.au) prior to submitting samples. Carbon copy (cc) the email to the WTMIP Water Quality 
Leader and Data Manager to enable the progress of the job to be tracked and the receipt of data to be checked (see 
WTMIP Data Management Plan for further information). 

mailto:laboratory@cairns.qld.gov.au
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7.2 Sample submission sheet 
Each batch of bottles prepared by CRC Laboratory contains a hard copy sample relinquishment form (Figure 13). The 
relinquishment form should accompany the samples when they are submitted to the laboratory and is signed by the 
person delivering the samples as a formal record of the date and time the samples were handed over to the laboratory. 
CRC Laboratory reception staff can print a replacement copy of the form should it go missing during sampling. 
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Figure 12 Example Chain of Custody (CoC) form 
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Figure 13 Example sample relinquishment form 
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Appendix 1 

Equipment ✓ 

Site maps with Full Stop locations and codes.  

12V diaphragm pump (or similar), kept in container with lid to avoid contamination through soiling. 
Supermarket-style soft esky bag for transporting pumps. 

 

Pump battery (fully charged)  

Graduated measuring jugs (glass or plastic). Note for quarantine sites: this equipment is stored on site on the 
“farm” side and will never leave the farm as it will come in contact with the soil 

 

5L plastic containers with lids (at least 5L – larger is acceptable). Note for quarantine sites: this equipment is 
stored on site on the “farm” side and will never leave the farm as it will come in contact with the soil 

 

For quarantine properties: Large disposable bags or large disposable cardboard boxes to transport field 
equipment such as eskies onto and off properties under quarantine. 

 

For quarantine properties: A change of outer clothes and disposable bag (you may be required to change out of 
soiled clothing before leaving the property to avoid transporting loose soil to another site. Soiled clothes are 
then washed normally in a washing machine).  

 

If sending samples to the CRC Laboratory: 

Intermediate sampling bottles – at least 100mL volume 

Sampling pack as supplied by CRC Laboratory in esky, containing a set of bottles for each site as described 
below: 

▪ Sample bottles (Figure 1) 
o For field filtered nutrients (preferred) – 2 x sample bottles (100 mL bottle for unfiltered 

nutrients (no label with bar code) and 50 mL bottle for filtered nutrients). 
o For laboratory filtered nutrients – 1 x 100 mL bottle for unfiltered nutrients (labelled). 

▪ 1 x individually packed and sealed TERUMO 60 mL syringe. 

▪ 1 x Millipore Millex-HV 0.45 m hermetically sealed filter, individually packed and sealed (Figure 1). 

▪ 1 x Millipore Millex-AA 0.8 m hermetically sealed filter, individually packed and sealed (Figure 1). 

 

1-2 spares of each bottle type.  

1 x box of spare Millipore Millex-HV 0.45 m hermetically sealed filters, individually packed and sealed.  

1 x box of spare Millipore Millex-AA 0.8 m hermetically sealed filters, individually packed and sealed.  

For quarantine sites: Small cross body bag used to carry the sampling bottles, gloves, maps, pens. This should 

be placed inside a plastic bag for extra contamination protection. 

 

For quarantine sites: Double bagged Sterimax spray bottle  

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 documentation (i.e., electronic CRC Laboratory Chain of Custody form loaded on field tablet with hard 
copy backup) (see Section 7). 

 

Felt-tip pen (Sharpies are reliable).  

Accurate time equipment (e.g., mobile phone).  

Clean esky with ice-bricks (enough to rapidly chill samples) or car refrigerator. For quarantine sites, this is 
placed inside a large plastic bag and transported in a large cardboard box, both of which are discarded at the 
site after use. 
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20L RO water, with tap. For quarantine sites, container is placed inside disposable bag and cardboard box, both 
of which are discarded on exiting the property. 

 

Quality control solutions (see Section 6): 

o 20 L of laboratory supplied reverse osmosis (RO) water in large blue water container for rinsing 
piezometer pump. 

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

 

Additional sampling pack for the collection of quality control samples containing: 

o 1 x field blank sample bottle 
o 1 x trip blank sample (i.e., pre-filled with Milli-Q by the laboratory not more than one week prior to 

sampling) 
o 1 x replicate sample bottle. 
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