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A. PURPOSE AND APPLICATION 
The purpose of this Standard Operation Procedure (SOP) is to establish a uniform procedure for collecting wastewater samples for the analysis of Dioxin/Furans by Method 1613. The goal is to collect representative samples for testing.
B. SUMMARY OF THE METHOD 
Samples of a wastewater stream are collected in accordance with permit requirements. Samples can be instantaneous (grab) samples and/or composite samples taken over time to best represent levels of target chemicals  in the wastewater stream. The purpose of representative sampling is to characterize the true picture of the wastewater at the time of sampling. Sampling equipment are used in accordance with manufacturer instructions or this Standard Operating Procedure (SOP). Quality Control (QC) samples are prepared during sampling to assure results are of known quality. The samples are then packed in ice and shipped to the contract laboratory using proper Chain of Custody (COC) procedures.  

C. DEFINITIONS 
“Clean Hands/Dirty Hands” - This ultra-clean sampling technique involves a two-person team wearing sampling gloves at all times during the collection process. One person is designated as “clean hands” and performs all operations involving direct contact with the sample and bottles. The other person is designated as “dirty hands” and is responsible for operation of sampling equipment and activities not involving direct contact with the sample.   
Composite Sample - A composite sample is a sample in which, over a period of time, representative aliquots of a wastewater stream are collected manually or automatically using a portable compositor. Normally, the aliquots are combined into one sample in the compositor. At the end of sampling, the sample is divided among one or more containers. 
Dioxin/Furans - Also known as polychlorinated dibenzo-p-dioxins (PCDDs) and  polychlorinated dibenzofurans (PCDFs), and certain polychlorinated biphenyls (PCBs).  These are the target chemicals of  concern for this sampling procedure.  
Equipment Blank - A sample of analyte-free water which has been used to rinse common field sampling equipment to check the effectiveness of the decontamination procedures. 
Field Blank - This blank is prepared during sampling by filling a clean container with analyte-free reagent water and the appropriate preservative. The technique requires exposure of the analyte-free reagent water to the air to determine if Dioxin/Furans are coming from the air.
Grab Sample – A sample taken “in one motion” or using a peristaltic pump over a very short duration of time.
Replicate Sample - In order to determine the precision of results, multiple 1 Liter amber bottles  are collected from each site. Samples may be retained by the Agency for re-analysis to verify results or to evaluate precision of sampling and testing.

D. HEALTH AND SAFETY REQUIREMENTS 
Wastewater can be classified as sanitary, process, or combined (sanitary plus process). Some process wastewaters that do not come in contact with product, such as non-contact cooling or boiler blow-down, may appear innocuous. However, the sampler should treat all sources of wastewater as though each contained a chemical and/or a biological agent that could cause illness. The sampler should wear protective gloves, and the sample containers should be handled with care. The sampler should also wear safety gear such as steel-toed boots, a hard hat, safety glasses and earplugs to protect him or her from other environmental hazards. In the winter time, the sampler should take extra precautions when working outside in the cold. The sampler should test surfaces for slipperiness and pay particular attention to conditions when working at the edge of cavernous basins.  

E. INTERFERENCES 
In general, typical wastewater effluent samples do not have problems with background contamination for Dioxins/Furans as long as pre-cleaned containers and new sampling tools (Teflon™ tubing, silicon tubing, buckets, grab samplers, bailers, liners, etc) are used. The more likely source of background contamination detected in equipment or field blanks comes from re-used equipment, smoking during sampling, smokers performing sampling, high levels of dust, or idling combustion engines (i.e. trucks, generators, etc) in proximity to sampling.  

As a precaution, sampling staff should note the presence of any combustion sources during sampling and notify the laboratory staff to determine if re-sampling needs to be considered. 

F. CONTAINERS, PRESERVATIVES, AND HOLDING TIME

1. Samples are collected in clean, single use 1 Liter amber bottles.  Assemble six 1 Liter amber bottles for samples. Assemble two additional bottles for a Field Blank and an Equipment Blank
2. Additional container preparation is necessary if the “Clean Hands-Dirty Hands” sampling protocols are implemented.  All containers for samples, the Equipment Blank, and the Field Blank are placed in double zip-lock bags. 
3. If a peristaltic pump is used to collect grab samples, new silicon or Teflon™ tubing is placed in double zip-lock bags.
4. The acceptable temperature range for storing samples for Dioxin/Furan testing is  ≤6°C. 
5. If there is residual chlorine, sodium thiosulfate prepared by the Agency laboratory is added within 15 minutes of sample collection. 
6. For aqueous samples, a 1 year holding time at less than or equal to -10°C is allowed if the preservation and storage instructions are followed.    
G. PERSONNEL QUALIFICATIONS 
1. This Standard Operating Procedure (SOP) is to be used during Dioxin/Furan sampling to ensure that    representative wastewater samples are collected. 

2. All persons conducting wastewater sampling must be knowledgeable of the protocols in this SOP. The Agency must maintain documentation demonstrating that all sampling personnel have been adequately trained, have copies of this SOP, and are familiar with the sampling protocols.

3. Prior to mobilizing, the sampler must know what kind of samples to collect, what analytes are to be analyzed, and where to collect the samples. 
4.
The sampler must take care to ensure that the sampling location is correct and that the samples are representative of the discharge. The sample site locations and sample types must be consistent with the permit(s), if applicable, or as described in this procedure.
5. General guidance for the operation, calibration, and maintenance of auto-samplers is included in this SOP. The individual user should consult the equipment’s operating manuals for operating instructions, maintenance, and troubleshooting of the equipment.

H. EQUIPMENT AND SUPPLIES 
The Agency is suggested to detail all equipment and supplies here. This section will list equipment, sample containers, preservatives and other support the sampler will need for sampling for Dioxins/Furans:
1. Reagent Water-Use ultra pure water provided by the laboratory for routine testing or purchase ultra pure water from Vendor ____________ Part Number __________. Fill one 1L amber bottle with Reagent Water for use as a Field Blank. Fill one 1L amber bottle with Reagent Water for use as an Equipment Blank.

2. Bottles-Assemble Eight (8) Bottles. Use “Pre-cleaned” 1 L amber bottles from Vendor ____________ Part Number ____________. These bottles require new Teflon™-liners for the screw caps. Submit the bottle certificates provided by the vendor to the laboratory and document the lot number of the bottles used on the _____________ Form.

3. Preservative- If samples have residual chlorine, Sodium Thiosulfate is required as a de-chlorinating agent. Obtain the solution from the laboratory.  80 mg for each liter of sample is added within 15 minutes of sampling.

4. Tubing-Flexible Teflon™ or silicon tubing (Vendor ______________ Part Number _______________)
5. Labels
6. Permanent Ink Pen
7. Two-Four sets of Clean Laboratory Gloves (Vendor ________________. Part Number ___________)
8. Single-use, Zip-Lock bags
I. QUALITY CONTROL 
The Agency’s plan for what quality control to collect can be placed here.  This section should state the requirements for quality control (QC) checks and the number of samples per location.  The following table could be modified to reflect the Agency’s  “Sampling and Analysis Plan”. It is presented as an example for instructions in this procedure: 


Field Blank – This QC check is important for Dioxin/Furans sampling because of the potential for air-borne contamination to come in contact with the sample during collection. For this reason, our Agency collects a Field Blank to determine if any positive detections for Dioxins/Furans may have come from the environment.    

Replicates –The Agency should detail its policy here for how many samples to collect for each location. 
Equipment Blank – This QC check is important for Dioxin/Furans sampling because of the potential for cross-contamination from materials in which samples may come in contact. For this reason, our Agency collects one Equipment Blank to determine if any positive detections for Dioxins/Furans may have come cross-contamination.
J. PROCEDURAL STEPS 
1. Sample types (grabs or composites): 
a. Collect the type of sample specified in the permit of the facility.  

The Agency is suggested to detail its sampling requirements here. Instructions below provide guidance for various sample collection procedures.  
2. Sample Collection 
a. Composite Sampling – For Dioxin/Furans sampling, use an automatic composite sampler that is clean and contains new flexible Teflon™ pump tubing each time sampling is performed. The sample collection container used in the automated sampler must have adequate capacity for all planned analysis. The sample collection container must meet the specifications detailed in H. 2. above. 

If a sample is to be collected for a discharge of 12 hours or less, the frequency of sample collection should be at shorter intervals and a high volume to help assure a representative sample of adequate volume. 
The Agency is suggested to detail its Composite Sampling procedure here.
b. Grab Sampling -  A grab sample is defined as an individual sample collected “all in one motion”. Grab samples represent the conditions that exist at the moment the sample is collected and do not necessarily represent conditions at any other time. For surface grab samples, it is best not to use sample containers containing pre-measured amounts of preservatives as they can be diluted out during the collection process. For samples requiring de-chlorination, add preservative within 15 minutes of collection directly to the sample.  Where practical, use the same container for the grab sample to submit to the laboratory for testing.  This eliminates the possibility of contamination whose source will be difficult to track.
1.  When collecting a grab sample directly into the container, follow these steps:

1.1  Submerge the container, neck first.

1.2  Invert the bottle so the neck is upright and pointing into the flow (if applicable).

1.3  Return the filled container quickly to the surface.

1.4 Pour out a few mL of sample. This procedure allows for addition of sodium thiosulfate to de-chlorinate the sample and for sample expansion.  

1.5  Secure the cap onto the container and label.
            2. If sample containers are attached to a pole via a clamp, submerge the sample container and follow steps J. 2. b. 1. (1.3-1.5) under collecting a grab sample directly into the container.
            3. Peristaltic Pump-Use a battery operated peristaltic pump and flexible Teflon™ or silicon tubing (e.g. ISCO Accuwell 150 Portable Peristaltic Pump). Clamps are cinched down to prevent wobbling of the tubing during sample collection.  When using a peristaltic pump, new tubing is to be used with each sampling event. Do not re-use tubing for Dioxin/Furans sampling. It can be used for other sampling events but always consult with the laboratory staff for final approval.
3.1 Prepare the Field Blank by transferring reagent water from one 1L amber to the Field Blank bottle. Allow adequate air space between containers during pouring as illustrated below. 


[image: image1.emf]
       3.2 Cap and label this sample as the Field Blank.  
 3.3 Prepare the Equipment Blank by circulating reagent water through the peristaltic pump’s tubing  as illustrated below into the same Equipment Blank container.

[image: image2.emf]
                     3.4 Cap and label this sample as the Equipment Blank.
   3.5 The tubing is placed to a depth 6 – 12 inches below water surface, where possible. Suspend the flexible tubing through a PVC conduit to assure the depth is 6-12 inches below the water surface. Loose tubing will  skip on the surface of the flow with no weight to hold it under water. A suitable weight can be used.

         3.6 In preparation for sample collection, pump several tubing volumes of wastewater through the system to acclimate the tubing.
           3.7 Fill XX individual sample bottles via the discharge tubing being careful not to remove the inlet tubing from the water.
           3.8
Preservative must be added within 15 minutes if the sample has residual chlorine. 

4. Dedicated Sampling Port Procedure-This is a sampling procedure where no pumping equipment is used.  A dedicated sampling point with a representative continuous flow is used from which to sample.  
4.1  Assemble equipment per Section H.  
4.2  If the sample has residual chlorine, preservative must be added within 15 minutes.   
4.3  Collect a Field Blank by pouring reagent water from one container to the bottle labeled Field Blank.   
4.4  An Equipment Blank is not prepared for this sampling procedure from a tap since all   materials are new and have not been exposed to previous sampling events.
4.5 Sampling staff must be very careful to not touch the tap with the bottle to assure  contamination is minimized. Tilting the container in the continuous stream is the technique  used to collect samples from a dedicated tap.

c. “Clean Hands/Dirty Hands” Protocol 
An Agency may wish to use the “Clean Hands/Dirty Hands” sampling protocol for Dioxin/Furans sampling. Below is an example set of instructions that can be modified to describe the Agency’s procedures.
This procedure is identical to that used for low level mercury sampling. The “Clean Hands/ Dirty Hands” procedure can be used for both the peristaltic pump sampling procedure, as well as, from a dedicated tap.  As an example below, how to use the “Clean Hands/Dirty Hands” procedure is illustrated below from a dedicated tap.       

Designate one member of the sampling team as “clean hands” and the other as “dirty hands”. “Clean hands” is responsible for all operations involving contact with the sample and/or sample bottle. “Dirty hands” is responsible for all other activities that do not involve direct contact with the sample or sample bottle. The proper collection of a sample requires a great deal of coordination between “clean hands” and “dirty hands”. Each sampler must know and understand his role. 

The sampling team puts on a clean pair of gloves. All sampling personnel must wear clean, powder-free gloves at all times. Furthermore, when personnel come in contact with equipment that has not been pre-cleaned, they must stop and put on a new pair of clean gloves. “Dirty hands” personnel must help “clean hands” personnel to put on a clean pair of gloves whenever needed. 

1.0 Assemble the following materials for a “Clean Hands/Dirty Hands” Grab Sample:
1.1 Use all new, pre-cleaned, 1.1 L amber sample containers as instructed in Section H. 
1.2 Assemble (XX)  empty 1L ambers and (XX) 1L ambers filled with ultrapure water. 
1.3 Preservative must be added if the sample has residual chlorine. 
1.4 All containers are double bagged. 
1.5 Have 2-4 sets of clean laboratory gloves available and two staff for this procedure.    
2.0 Procedure for Collecting a “Clean Hands/Dirty Hands” Grab Sample Directly into a 1 Liter Amber

2.1 “Dirty hands” opens the outer bag holding the clean 1 L amber. 
2.2 “Clean hands” opens the inside bag containing the sample bottle, removes the sample bottle, and reseals the inner bag with the other hand. 
2.3 “Dirty hands” then reseals the outer bag. 
2.4 “Clean hands” removes the cap from the 1 L amber, while holding the cap upside down.
2.5 “Clean hands” holds the sample container during collection. 
2.6 “Clean hands” must be very careful to assure the 1 L amber does not touch any surfaces avoid contamination. 
2.7 “Clean hands” tilts the container in the continuous stream to collect sample and avoids contact with the tap. 
2.8 When the 1 Liter amber is full, “Dirty hands” reopens the outer plastic bag.

2.9 “Clean hands” opens the inside bag, places the 1 L bottle inside, and zips the bag. 
2.10 “Dirty hands” closes the outer bag.
2.11 This procedure is repeated for each sample collected at each location.
2.12  For preparation of the Field Blank, “Clean hands” pours the Field Blank and “Dirty hands”  holds the outer bag. “Clean hands” is very careful  to allow about 4 inches above the Field Blank bottle when pouring Reagent Water to expose the sample to the air:


                       [image: image3.emf]
3.0 “Clean Hands/Dirty Hands” Procedure for Collecting a Grab Sample using a Peristaltic Pump

3.1
All bottles (Section H) and tubing are double bagged


3.2
Set up peristaltic pump. 

3.3
“Dirty hands” removes the bag containing the sample tubing from the cooler. 

3.4
“Dirty hands” opens the bag. 

3.5
“Clean hands” removes the tubing and does not allow the tubing to touch anything. 

3.6
“Clean hands” removes the protective covering from the inlet side of the tubing. 

3.7
“Clean hands” lowers the weighted end of the tubing into the sampling location. 
                  3.8
Once the inlet end of the tubing enters the sample stream, “Dirty hands” holds the tubing to make sure the inlet end and sides of the tubing do not contact anything. 
3.9    “Dirty hands” inserts the flexible portion of the tubing into the peristaltic pump, while “Clean hands” holds the discharge end of the tubing, protecting it from contamination. 
3.10   “Clean hands” removes the protective covering from the discharge end of the tubing and   holds    it over the purge container. 
3.11   “Clean hands” tells “Dirty hands” to turn the pump on. 
3.12  “Clean hands” holds the sample line over a purge container while purging for a minimum of five minutes or several tubing volumes. 
3.13 
After purging, “Clean hands” tells “Dirty hands” to turn the pump off. 
3.14 
“Dirty hands” opens the cooler containing the double-bagged sample bottle.
3.15 
“Dirty hands” opens the outside bag and does not touch the inside bag. 
3.16 
“Clean hands” removes the inside bag (containing the sample bottle). 
3.17 
“Clean hands” opens the bag and sample bottle. 
3.18   “Clean hands” holds the discharge end of the tubing over the sample bottle and tells “Dirty    hands” to turn the pump on. 
3.19    Once the sample bottle is filled, “Clean hands” tells “Dirty hands” to turn the pump off. 
3.20   “Clean hands” tightly caps the sample bottle and reseals it in the inside plastic bag. 
3.21   “Dirty hands” holds the outside bag open and “Clean hands” places the inside bag, with the   sample, into it. 
3.22 
“Dirty hands” reseals the outside bag. 
3.23 
 The sample is then placed into the cold storage cooler. 
3.24
 Repeat steps 3.14 to 3.24 until all samples bottles are filled.

K. SAMPLE TRANSPORT
 Preparing samples for shipment to the laboratory (If applicable for Agency Samplers to perform). 
1. Secure the sample label to the container with 2-inch, clear, adhesive tape. Wrap the tape around the container at least one time. This will ensure that the label will not separate from the container.
2. Samples are required to be stored at ≤6° Centigrade. 
3. When the Agency ships samples to the subcontract laboratory, samples should be placed in a large, heavy duty plastic bag that does not leak water. Enough ice should be packed around the samples in the bag in the ice chest to ensure their arrival temperature does not exceed 6°C. 
4. The samples must be accompanied by the chain-of-custody record placed in the ice chest, but outside the bag.  A practical method is to place the COC documents in a zip lock bag. Tape the bag to the inside lid of the ice chest. 
5. All parties who handle the samples must sign the COC.

L. DATA AND RECORDS MANAGEMENT 
The Agency’s protocol for data and records management should be inserted in this section.
Incorporate efficient archival design and succinct documentation schemes for all record systems.  Ensure that the history of a sample is clearly evident in the retained records and documentation and can be independently reconstructed. The following practices should be used for handling all documentation:
1. Keep all applicable documentation available for inspection.  Keep all original data and records as well as reduced or manipulated forms of the original data or records.
2. Record enough information so that clarifications, interpretations or explanations of the data are not required from the originator of the documentation.
3. Clearly indicate the nature and intent of all documentation and all record entries.
4. Link citations to SOPs and other documents by the complete name, reference or publication number, revision number and revision date for the cited document, when applicable.  Also assign this information to internally generated SOPs.
5. Retain copies of all revisions of all cited documents as part of the documentation archives.
6. Sign, initial or encode all documentation entries made to paper, electronic or other records with a link indicating the name and responsibility of the author making the data entry, clearly indicating the reason for the signature, initials or code (e.g., “sampled by”; “released by”; “prepared by”; “reviewed by”).
7. In order to abbreviate record entries, make references to procedures written in internal SOPs or methodology and procedures promulgated by external sources.
8. Retain any correspondence with the Agency regarding approval to use alternative procedures for any projects.
9. Authorize all internal SOPs with the signatures of the quality assurance officer(s) and manager(s) responsible for implementation of the SOPs.  Record the dates of signature.
10. Employ straightforward archiving of records to facilitate documentation tracking and retrieval of all current and archived records for purposes of inspection, verification and historical reconstruction of all procedures and measurement data.
11. Keep copies or originals of all documentation, including documentation sent to or received from external parties.
12. Use waterproof ink for all paper documentation.
13. Do not erase or obliterate entry errors on paper records.  Make corrections by marking a line through the error so that it is still legible.  Initial or sign the marked error and its correction. 
14. Unequivocally link all documentation associated with a sample or measurement. Make cross-references to specific documentation when necessary.
15. Retain all documentation archives for a minimum of 5 years after the date of project completion or permit cycle unless otherwise specified by the Agency.

M. REFERENCES 
The Agency should state its references for its Dioxin/Furans sampling protocol here.
N. FORMS  
The Agency should add copies of its forms and equipment checklists to this section of the sampling protocol.













































Example:





“Clean Hands” is very careful  to allow about 4 inches above the Field Blank bottle when pouring in Reagent Water to expose the sample to the air:





“Dirty Hands” holds the outer bag.





Example:





Transfer the reagent water to allow air to be trapped during pouring to the Field Blank container.





Example:





Reagent water is circulated from the original container through the tubing back into the original container to create an Equipment Blank.





Dioxin/Furans Sampling Strategy





Collect the following samples for every location:





6 One Liter samples for each location at Peak Flow


1 Equipment Blank (EB)


1 Field Blank (FB)
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