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Water Sampling Protocols in Support of the NRDA Cruise
WATER SAMPLES

Sampling Objectives

•
To determine the concentration of oil compounds in the water column.  

•
To determine the source via fingerprinting, the degree of weathering, and background levels.
•
To document exposure of water-column organisms and validate toxicity models.

•
To maintain the integrity the sample(s) during sampling, transport, and storage.

Sample Volume 

Analysis
                
Sample Volume      Reporting Limit
Volatile Aromatic Hydrocarbons (VAH)* by
 
          40 mL vials      0.1-1 µg/L (ppb) 
SIM GC/MS (collect in duplicate)

Total Hydrocarbon (THC)  by GC/FID

           1-Liter               15 µg/L (ppb)
PAH (including alkylated PAHs) by SIM GC/MS
           1-Liter               0.001 to 0.01 µg/L
*sometimes referred to as VOA or BTEX analysis
Sampling Equipment/Containers

See separate NRDA Cruise Plan and PLVWSS procedures for use of the Portable Large Volume Water Sampling System (PLVWSS) for separating dissolved- and particulate/oil fractions by vacuum filtration immediately after collection.
•
Collect VAH samples (wearing clean Nitrile gloves) by pouring directly from the collection device (4 or 5 L Go-Flow bottle or other sampler) into HCl-persevered 40 mL septum-capped vials.  Ensure that there is no headspace (i.e., bubble) in the vial.
•
Collect water samples for THC and PAH in glass containers, certified-clean to be organic-free (solvent rinsed).  Amber glass is preferred.  Leave headspace of about 1 inch for 1 L jars.  

•
If slicks are present, decon samplers before each use (see separate QA Plan for the NRDA Cruise).   Wash with laboratory-grade detergent and clean water, with a triple clean-water rinse (distilled water from a local store is OK but laboratory grade, certified-clean DI water is better.  If that cannon be obtained, clean “background” water from an up-current non-contaminated area may be used.  If sampler is contaminate by an oil slick, an Alkanox wash followed by solvent rinse with isopropanol (or acetone) and methylene chloride is appropriate.   (See separate QA Plan for sampler decon and blank protocol/frequency.)  Collect waste solvent rinsate for proper disposal.
Sample Collection Methods

•
Collect subsurface samples below the water surface so as not to include any surface oil.  

•
Take “near surface” samples from approximately 1 m below the surface; take “near bottom” samples within 5  m of the bottom.  

•
Sampling equipment MUST be deployed and retrieved in the closed position.  Also applies to sample jars lowered by hand.   
•
On each cruise, try to sample the control/least oiled areas first, then more contaminated zones.

•
Clear surface slicks with a boat hook or pole prior to deploying the equipment, but carefully so that the surface oil is not physically dispersed into the water column. Sweeping the area with sorbents, using a pressurized hose to move any surface oil before and after  rosette deployment.
Preservation/Holding Times

•
VAH (VOA vial):  With no preservative the samples may be held for 7 days at 4°C in the dark.  Addition of HCl can extend the holding time to 14 days at 4°C in the dark without loss of sample integrity.

•
THC and PAH: No preservative added.  Can be held at 4°C in the dark for up to 7 days. 
· Immediately place all water samples in cooler and keep at 4o C (do not freeze).  

•
Use packing material around containers to prevent breakage.

•
Ship to the laboratory ASAP with complete COCs.  They need at least one day to process prior to holding time expiration.
•
Volatile hydrocarbons (benzene, toluene, ethylbenzene, and xylene, or BTEX).  For oil spill applications, the standard EPA Method 8240 (purge & trap) should be modified by running the GC/MS in selected ion monitoring mode and expanding the scan list (retention times and ions) to include the higher alkylated (C3 and C4) benzenes.  Detection limits should be 1 ppb for individual analytes; 0.1 ppb is possible.

•
Total hydrocarbons (THC).  Often referred to as total petroleum hydrocarbons, but most methods do not differentiate among petroleum, petrogenic, and biogenic hydrocarbons.  THC by GC-FID (total area of FID gas chromatogram of combined f1 and f2 fractions after column chromatography) is often the preferred method because of the low detection limit (compared to other THC methods) and the direct measurement of individual hydrocarbons.  This method does not detect low boiling compounds (below n-C8).  For NRDA, THC analyses generally will not provide the data needed to support calculation of toxic effects from PAH exposure, and will have to be corrected to equivalent PAHs.  The THC results, however, can be used to tract oil weathering and map extent of exposure of water column resources, if meaningful detection limits can be reached.  So, get a copy of the GC “trace.”  Detection limits are usually higher than those needed for aquatic injury assessment.  

•
Polycyclic aromatic hydrocarbons (PAH).  Since most of the toxicity in oil is due to the PAHs, it is often the preferred analysis for NRDA.  However, PAHs are expensive and require special laboratory skills.  If PAHs are to be measured, it is important that the analytes include the alkyl-substituted PAH homologs, in addition to the standard PAH “priority pollutants.”  This method is referred to as Modified EPA Method 8270, because the list of PAHs is expanded to include the alkylated homologs, using GC/MS in the selected ion monitoring (SIM) mode.  Detection levels should be 1 ppb for individual PAHs to support injury assessment using toxicity thresholds.  Have the lab also run the source oil.

Other Considerations 

•
Contamination by surface slicks is of great concern.  Document presence of slicks, weather, wave conditions, etc. which might suggest mixing of surface oil during sampling.

•
Be aware of sources of contamination on the sampling vessel (exhaust fumes, engine cooling systems, oily surfaces).  Work up-wind of any exhausts.  Segregate dirty/clean areas.  Lay out clean substrates to work on and replace frequently.

•
Collect background samples from clean sites representative of pre-oiling conditions, as well as areas not yet oiled but in the potential path of the oil.

•
Preservation chemicals should be provided by the lab.

•
Use a computer or conceptual model of the extent of water-column contamination to determine the number and location of samples if available.  Minimum guidelines are at least three samples per area of relatively uniform exposure or sub-waterbody.  Sample along exposure gradients, starting in the cleanest zone, and sample at regular intervals proportional to the exposure area.

Contact James R. Payne at PECI for questions or additional information
jrpayne@sbcglobal.net  (760) 942-1015;  cell 760-613-7391
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