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SAMPLING PROCEDURES FOR SEMIVOLATILE ORGANIC CONSTITUENTS TO MITIGATE POTENTIAL FIELD CONTAMINATION

1.0 SCOPE, APPLICATION, AND METHOD CAPABILITIES

The techniques described below address “clean” techniques for the determination of organic constituents to mitigate potential contamination (especially for phthalates).  This sampling method is based on the philosophy of contamination control.  The best way to control contamination is to completely avoid exposure of the sample and apparatus to contamination in the first place.  Avoiding exposure means performing operations in an area know to be free from contamination.  Two of the most important factors in avoiding and/or reducing sample contamination are:

· Awareness of potential sources of contamination

· Strict attention to work being performed.

This method is applicable for the collection of wastewater, ambient waters, and facility effluents for organic determination by Environmental Protection Agency (EPA) Method 625.  Existing regulations (40 CFR Parts 400-500) typically limit concentrations in industrial discharges to the low part-per-billion (ppb) range and contamination can range from nondetect to part-per-million range for common contaminants.  Therefore, this guidance is directed at the collection of samples to be measured at or near the levels as specified per EPA Method 625 and the NPDES permit.  Actual concentration ranges for samples will be dependent on the sample matrix, dilution levels, and other laboratory operating conditions.

2.0 SUMMARY OF METHOD

This method is intended to provide a sampling overview for the collection of organic compounds in wastewater.  The philosophy behind contamination control is to ensure that any object or substance that contacts the sample is inert and free from any material that may contain chemicals of concern (e.g. plastics).  The integrity of the result produced cannot be compromised by contamination of samples.  The concepts of contamination control, ‘clean hands’, and ‘dirty hands’ are essential to successful ultra-clean sampling.

‘Clean Hands’ handles all operations involving contact with the sample bottle and with transfer of the sample from the sample collection device to the sample bottle.

‘Dirty Hands’ person is responsible for all activities that do not involve direct contact with the sample – handling the sample cooler, sample labels, cardboard, and sampling equipment.

3.0 SAMPLE COLLECTION, PRESERVATION AND HOLDING TIMES

All samples should be collected in bottles and containers that are certified pre-cleaned or clean for the target parameter.  Some analytical parameters have constituents that adhere to sampling vessels, whether glass or metal and thus introducing bias.  DO NOT RINSE the sample vessels.  This is especially true of containers with preservative.  Immediately cap the sample containers upon collection.  Generally, when sampling for volatile organic constituents, zero headspace is required.  Specific procedures for individual compounds are discussed in Section 9.0.

Sampling personnel are required to wear clean, no talc, Nitrile gloves at all times when handling sampling equipment and sample containers.  .  In some cases, multiple layers of gloves will aid the sampler in the sampling process, if so Nitrile gloves will be the top gloves with potential exposure to sample matrix and containers.

Samples must be submitted to the Laboratory immediately upon collection.  If samples cannot be delivered immediately, the samples should be stored on ice and kept as cool as possible without freezing from collection to analysis to minimize the potential for biodegradation and vaporization.  Preferably pack samples in crushed or cubed ice that is double bagged or commercial ice substitutes before transport.  Avoid using dry ice because it will freeze samples and may cause glass containers to break.  Dry ice may also effect a pH change in samples.  Keep composite samples cool with ice or a refrigeration system set at 4 degrees Celsius (ºC) during compositing.  Preservation and holding times are detailed in Laboratory QA SOP Attachments 145A, B and C for drinking water, wastewater, groundwater and soils respectively.  Hold times are also available for review on the Laboratory's Web Page under SOPs/ MDL.
4.0
COMMENTS

Major positive interferences are produced by semi-volatile contaminants introduced to the sample during sample collection, sample manipulation (compositing), and/or sample preparation (extraction).  All reagents and apparatus must be free from contaminants, especially plastics, which could introduce phthalates. 

Sampling Recommendations

· Hands must be kept clean during sample collection and analysis to avoid contamination.  Because use of certain gloves may introduce contaminants, use blue-Nitrile gloves.  These gloves are appropriate for trace organic and metals sampling procedures.

· No eating, drinking, or smoking during sample collection.  Inadvertent ingestion can occur via direct contact with foods or by adsorption of vapors onto foods.

· Maintain separate coolers for drinking water and wastewater or other potentially contaminated samples.  Coolers with samples MUST be kept in a secured area of the vehicle.
Potential sources of trace organic contamination during sampling include plastic containing sampling equipment, containers, lab ware (e.g. talc gloves, paper towels that contain high level of zinc), reagents, and de-ionized water; improperly cleaned and stored equipment, lab ware and reagents.  Contamination may also occur by airborne particulate matter through atmospheric inputs such as dirt and dust.  All personnel should wash hands prior to sample collection.

5.0
SAFETY ISSUES

Sample constituents can be toxic.  Take adequate precautions during sampling and sample handling.  Toxic substances can enter through the skin and, in the case of vapors, through the lungs.  Inadvertent ingestion can occur via direct contact with foods or by adsorption of vapors onto foods.  Never have food near samples or sampling locations; always wash hands thoroughly before handling food.

Precautions may be limited to wearing Nitrile gloves and eye protection.  This is of particular importance when adding acid or base preservation to samples.  Material Safety Data Sheets (MSDSs) for preservatives are available upon request.  Protective apparel may include coveralls, aprons, safety glasses, and safety shoes.

Use caution if automated sampling equipment is employed.  Read the instruction manual and be wary of electrical hazards.

Many of these compounds are suspected carcinogens.  Refer to the OSHA regulations and MSDS for more information.
6.0
RESPONSIBILITIES

EBMUD Laboratory Clients: Clients are the impetus for initiating sampling events.  They establish sampling plans and coordinate and communicate sampling details with Laboratory Program Managers (PMs).  They should periodically review procedures of sample collecting and handling for compliance with their sampling events.

Laboratory Program Managers:  The Laboratory PMs help coordinate and schedule all sampling events with Laboratory staff to ensure appropriate kits are prepared and available for field personnel.  Prior to each event, the Laboratory PMs may issue a reminder to sample collection staff that will include routine and any special instructions, as directed by the client.  They are responsible for providing current information to operations, support and analytical staff for updates to the analytical program.  The Laboratory or the client may provide updates regarding sampling and monitoring program.

Sample Collectors:  Individuals who collect samples are responsible for obtaining and maintaining proper equipment necessary for sampling, maintaining documentation pertinent to sample collection, collecting representative samples necessary for analysis and ensuring prompt delivery of sample to the Laboratory after collection.  Individuals who collect samples are accountable for proper collection techniques outlined in this procedure.  Further direction may be obtained from updates via their supervisor or the Laboratory PMs.

7.0
PRESERVATION AND STORAGE
7.1
All samples must be iced or refrigerated at 4° C. from time of collection until extraction.  Fill the sample bottles and, if residual chlorine is present, add 80 mg sodium thiosulfate per liter of sample and mix well for samples for EPA Method 625.
7.2
All EPA Method 625 aqueous samples must be extracted within 7 days of collection and completely analyzed within 40 days of extraction.

7.0 INSTRUMENTATION/EQUIPMENT

· Certified clean sample container used for sample transfer.

· Sample containers/sample kit with appropriate labels.

· Sampling equipment used for manual sampling or automated composite samplers.

· All sample containers and equipment must be of inert material (no plastics).

8.0 REAGENTS AND STANDARDS

Not applicable

9.0 PROCEDURES

The following is a summary of sampling techniques that will mitigate potential field contamination.

9.1
Sampling Techniques:

9.1.1
Remove aerator or screen if present.  Fully open the tap and flush adequately (3-10 minutes) or until water temperature has fully stabilized.  The water should appear clear, if adequate flushing has been performed.  After flushing the line, adjust the flow rate to a slow steady stream (approximately 500-mL/min or about the diameter of a pencil) so that the water does not splash against the sink or other surfaces.  Do not change this flow while collecting the samples.  The recommended of order for filling containers is volatiles, semivolatiles and then inorganic or biological samples.

9.1.2
When ready to collect sample, remove the stopper and the cap for the sample container as a unit.  Avoid contaminating the inner surface of the stopper, cap or neck of the bottle with your hands.
9.1.3
DO NOT RINSE THE SAMPLE BOTTLE!
9.1.4
Collect and transfer in a lab supplied pre-cleaned bottle (no solvents should be used in the field).  Avoid aerating sample, fill slowly, creating a laminar flow, and transfer slowly, if necessary.

9.1.5
Preservation may occur in the field.  Most preservation techniques involve addition of acids or bases to a determined pH value.  To test the pH of a preserved sample:
9.1.5.1
DO NOT IMMERSE pH STRIPS IN THE SAMPLE BOTTLE.

9.1.5.2
After adding preservative to sample and mixing (inverting container), pour a small amount (a few drops) of sample into the sample bottle cap.  DO NOT DO THIS FOR VOCS.

9.1.5.3
Over a sink or waste container, dribble the sample in the cap over the pH indicator strip to wet thoroughly.

9.1.5.4
Compare colors on pH strip to the color key card.

9.1.6
Follow the specific collection instructions for the semivolatile compound analysis, collect quality control samples such as field, trip and rinse blanks if necessary and complete field and sampling documentation on the COC.

9.1.7 If a location is not specified by a sampling plan, choose a site that will minimize contamination from trace contamination in the atmosphere or surrounding area.

9.1.8 The techniques described below require two people, DIRTY HANDS and Clean Hands. The DIRTY HANDS person handles the sample cooler, sample labels, and sampling equipment that does not directly contact the sample. The Clean Hands person handles the sample bottles and sampling equipment that comes in direct contact with the sample such as tubing. Change gloves for each sample. When in doubt about the cleanliness of your gloves change them!

9.1.9 At the site, DIRTY HANDS: put on clean gloves and sufficient protective clothing to ensure dust and debris is not transferred from the person to the sample.

9.1.10 Clean Hands: Put on clean Nitrile gloves and sufficient protective clothing to ensure dust and debris is not transferred from the person to the sample.  Do not touch anything that may contaminate your gloves.
9.1.11 DIRTY HANDS: Set up sampling equipment, open cooler, remove bottle kit from cooler and hold it open so the clean hands person can reach inside.

9.1.12 Clean Hands: Do not touch any plastic wrapping or tubing! Remove the sample bottle, fill with water sample, fill bottle to shoulder. There is no need to rinse the bottle.  Screw cap onto bottle and return filled bottle to the cardboard box or cooler. 

9.1.13 DIRTY HANDS: Place the kit in the cooler.

9.1.14 Dispose of gloves in "Dirty gloves" zip lock bag.
9.1.15 After each sample is collected, the sample number is documented in the sampling log and chain of custody.  Observations concerning the sample are documented and sample information recorded: collection date and time, sample collector, location, etc.

10 QA/QC REQUIREMENTS

The sampling team shall employ a strict quality assurance/quality control (QA/QC) program.  The minimum requirements of this program include the collection of equipment blank, field blanks, and field replicates.  It is also desirable to include blind QC samples as part of the program.

11.0
CALCULATIONS AND REPORTING

Not applicable.

12.0
REFERENCES

Code of Federal Regulations, Title 40, Protection of Environment, Chapter 1(7-1-90 Edition)--Environmental Protection Agency, Part 136, Appendix A, pp 474-501, EPA METHOD 625--BASE/NEUTRALS AND ACIDS.
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