
NC Division of Water Resources/Water Sciences Section 
SAMPLE COLLECTION, PRESEVERVATION, AND HANDLING INSTRUCTIONS FOR COLLECTING AQUEOUS 

VOLATILE ORGANIC COMPOUND SAMPLES FOR 1,4-DIOXANE 

PLEASE READ THESE INSTRUCTIONS CAREFULLY BEFORE COLLECTION OF SAMPLE. IF YOU HAVE ANY QUESTIONS 
REGARDING THESE INSTRUCTIONS PLEASE CALL THE CENTRAL LABORATORY AT 919-733-3908 AND ASK FOR THE ORGANIC 
CHEMISTRY UNIT OR THE QUALITY ASSURANCE OFFICER, NICK JONES. 

40 CFR Part 136 and the analytical methods for VOCs require dechlorination. 1,4-Dioxane is classified as an ether in EPA 
Method 624.1 and as such are prone to hydrolysis at pH 2 when a heated purge is used. For this reason, volatile organic 
compound (VOC) samples collected for 1,4-Dioxane analysis are not to be acid-preserved. Sodium thiosulfate is used to 
neutralize oxidizers such as total residual chlorine. The Water Sciences Section supplies the following 40-mL VOA vials for 
1,4-Dioxane sample collection:  

1. Vials with 3 mg sodium thiosulfate – for sampling chlorinated samples for 1,4-Dioxane 
2. Vials with no preservatives – for sampling non-chlorinated samples for 1,4-Dioxane 

When collecting samples for any volatile organics analysis, the most critical aspect of the collection process is the 
prevention of headspace at the top of the sample in the container.  The presence of headspace (i.e., air bubble) in the 
same container can compromise the integrity of the sample results. The maximum headspace permissible in a VOA vial is 
not to exceed 5-6 mm or 1/4” - roughly the size of a pea. 

Be sure to have the following on hand prior to sampling – NOTE: Four (4) VOA vials are required for all volatile samples 
collected. Three (3) VOA vials are required for Trip Blanks: 

• Three 40-ml clear VOA vials labeled “TRIP BLANK” filled with VOC-free water – DO NOT OPEN THE TRIP BLANK 
VIAL. 

• Four 40-ml amber VOA vials for each source to be sampled. Each vial must contain 3 mg sodium thiosulfate 
(powder) for dechlorination when sampling from a chlorinated water quality source [Use vials no preservatives 
when sampling from non-chlorinated sources.]  

• Packing material to protect vials from water in the cooler (e.g., Ziploc™ baggies). 
• One field sheet for each source to be collected and for each Trip Blank. 

Fill cooler with sufficient ice so that samples will stay cold (<6°C) during shipment. When samples are submitted without 
acid preservative (as for 1,4-Dioxane), the hold time is 7 days. For this reason, samples are not to be collected on Thursday 
or Friday. Collect and ship samples early in the week to avoid samples being unrefrigerated over weekend. If samples must 
be collected late in the week or if hold time is an issue, contact Chris Johnson, Organics Branch Environmental Program 
Supervisor III prior to sampling at (919) 733-3908 ext. 224. 

 

Procedure for collecting samples from a chlorinated source for 1,4-Dioxane 

Samples are to be collected as grab samples from the waste stream; post treatment and preferably in calm water. If 
collection is from a chlorinated source, samples must be dechlorinated. Use the VOA vials with 3 mg granular sodium 
thiosulfate in them. NOTE: Since the sample vials contain preservatives, the vials are NOT to be pre-rinsed with sample 
prior to collection. Uncap the sample container, ensuring the cap remains pointed down or is protected from 
contamination. Hold the vial at an angle and position the vial under the edge of the stream of water so that the water 
flows gently into the vial along the inner sidewall (to reduce agitation and avoid introducing air bubbles). 

CAUTION: Avoid filling the sample vials near a running motor or any type of exhaust system because discharged 
fumes and vapors may contaminate the samples. Avoid exposing the vials to gasoline or other organic vapors 
before and after sampling (don’t store VOC kit in automobile trunk). 



Fill all four sample vials to the neck of the vial; take care not to flush out the rapidly dissolving solid preservatives.  Without 
jostling the vial, cap and seal the vial by tightening the cap to finger tight plus an additional quarter turn. Gently turn the 
vial upside down (do NOT shake) to mix. 

Top off with additional sample until there is a dome of water atop the opening, just on the verge of over-flowing. Without 
jostling the vial, cap and seal the vial by tightening the cap to finger tight plus an additional quarter turn. Gently, turn the 
vial upside down again and tap with your finger. If no airspace or bubbles rise, the vial is filled correctly. If there are 
bubbles, uncap and add a bit more sample. Recap and check again for bubbles. A few pin-head size bubbles can be ignored.  

Write “DIOXANE” on the sample tag to designate 1,4-Dioxane analysis. Place a rubber band around the four VOA vials 
from each location and put the bundle in a Ziploc™ bag before placing in the sample cooler. 

Write matching identifying information on the vials and on the sample information sheet. Include collection date/time on 
the information sheet. 

Keep VOA - Trip Blank bottles with the set and do not open them. It is each collector’s responsibility to track which trip 
blank is associated with which environmental samples. 

 

NOTE: If collecting samples from a non-chlorinated source; using the procedure above, collect samples in 40-mL 
VOA vials containing no preservatives. 

 

Trip Blanks 

As part of the protocol for sampling VOCs, Trip Blanks are used to monitor the integrity of the samples.  It is possible to 
contaminate volatile samples while in transit or storage. To address this, the sample collector will prepare sealed 40-mL 
VOA vials containing organic-free water (e.g., Deerpark™ brand bottled water, water passed through a carbon filtration 
column, etc). Three vials are required for each Trip Blank. The Trip Blanks travel with the sample bottles from the point of 
origin to the sample collection site and on to the laboratory with the environmental sample bottles. The Trip Blank bottles 
are not to be opened during transport. Upon receipt at the lab, the Trip Blanks are analyzed in parallel with the field 
samples. Should a contaminant be present in the field sample, the Trip Blank can be assessed for the presence of the same 
contaminant to determine if the presence was due to contamination. 
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