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4.1.1 Introduction 

This deliverable is a result of task 4.1.1 Hydrochemical tools for investigating geothermal 

systems, and activity Training on Application of noble and dissolved gases in the study of 

geothermal systems which was held in the period from 10th till 14th June 2019 and in the 

period from 15th till 20th September 2019 in BGS UKRI offices in Wallingford. 

 

 

Dr Lee Gumm and Dr Tamara Marković during the training 
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4.1.2 Preparation in the laboratory 

Noble gas samples are collected in copper tubes which are sealed with clamps on each end of 

the tube. 

Firstly, the copper tube is cut with a pipe cutter (Figure 1a, b, c). The tube dimensions are 

approximately 30 cm long and 1 cm in diameter and contain approximately 7 mL of water. 

 

  

a) b) 

 

c) 

Figure 1. Preparation of the copper tube: a) straightening and measuring; b) cutting;  

c) cut tube 

 

Afterwards, the clamps are fastened with screws to an aluminium holder (Fig. 2a & b). 



    D4.1 Sampling protocol    

3 
 

  

a) b) 

Figure 2. a) Adjustment of clamps on the holder; b) screwing the clamps to the holder 

 

The copper tube is placed within the clamps, centred and then the clamps are slightly 

tightened so that copper tube cannot move during transport (Fig. 3). 

 

 

Figure 3. Securing the tube within the clamps 
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4.1.3. Field sampling 

Prior to sampling, the borehole must be pumped until electrical conductivity (EC), pH and 

water temperature (T) of the groundwater has stabilized.  

The copper tube must be flushed for 5 minutes with sampling water (Fig. 4). During the 

sampling process, the copper tube should be held at an approximate 40-degree angle with 

discharge pointing upward, as illustrated in Fig. 4. 

 

Figure 4. Flushing the copper tube 

The connection to the pump is made using clear plastic tubing (Tygon) because one can 

visually observe whether air bubbles are present in the water line. If bubbles are present in 

the water line, tap the tube holder to help bubbles escape from the tube (Fig. 5). Any trapped 

air or formation of gas bubbles in the copper tube water sample will cause unreliable results.  

 

 

Figure 5. Realising bubbles from water line and tube 
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It is recommended that the connections are secured with stainless steel hose clamps (Jubilee 

clips), again being careful not to damage the end of the copper tube. The length of connection 

tubing from the pump reel or other connection point should be kept short to minimize the 

possibility of degassing the water sample prior to sealing the copper tube. 

When the water flowing through the copper tube is free of any gas bubbles, the socket wrench 

is used to close the bolts on the clamps, beginning with the bolts at the discharge end. Before 

turning the bolts, be sure to position the copper tube in the approximate centre of the clamp. 

There are two bolts on each clamp. Turn the bolts in successive order back and forth to 

tighten the clamp until firmly closed so that the blades of the clamp close approximately 

evenly (Fig. 6). After tightening the discharge end bolts, tighten the inlet end bolts in the same 

manner, again centring the copper tube in the clamp. When done, check again to be sure that 

all bolts are tight. The sample is then complete and the copper tube can be disconnected from 

pump. Remove the back-pressure valve from the discharge end of the copper tube. 

Precautions should be taken not to scratch or otherwise damage the ends of the copper tubes. 

If waters are corrosive, such as seawater or other saline or acidic waters, the ends of the 

copper tubes should be washed with dilute water to prevent corrosion. 

 

  

 

Figure 6. Closing the copper tube 

 

Also, it is recommended to take duplicate samples. 
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4.1.4. Storage and transport of collected samples 

Samples can be stored at room temperature for long periods of time. Samples should be 

transported from field locations in sturdy boxes e.g. metal boxes, to prevent damaging the 

ends of the copper tubes (Fig. 7). 

 

Figure 7. Stored samples 

 

 

The content of this report does not reflect the official opinion of the European Union. Responsibility 

for the information and views expressed in the D4.1 Sampling protocol lies entirely with the authors. 


