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This fact sheet provides procedures for field screening of petroleum contaminated soil and collection and laboratory analysis of soil samples.



I.  FIELD SCREENING PROCEDURE



      Minnesota Pollution Control Agency (MPCA) staff recommends the polyethylene bag headspace method described below as the field procedure for characterization of soil contamination.  We no longer recommend using glass jars for this procedure because 1) the collapsible nature of bags allows more uniform flow of actual headspace gas into the field instrument resulting in more accurate readings and 2) the soil clumps can be broken up when bags are used. 



1.	Use photoionization detectors (PIDs) with a 10.2 eV (+/-) or greater lamp source, or flame ionization detectors (FIDs).  Perform PID or FID instrument calibration on site and at least daily to yield "total organic vapors" in volume parts per million (ppm) of a benzene equivalent.  Follow the manufacturer's instructions for operation, maintenance, and calibration of the instrument.  Keep calibration records.  MPCA staff reserve the right to request these records.



2.	Use a self-sealing quart-size polyethylene freezer bag.  Half-fill the bag with the sample to be screened so the volume ratio of soil to air is equal then immediately seal it.  Manually break up the soil clumps within the bag.  Note:  Soil collected from a split spoon should be transferred to the bag immediately after opening the split spoon; soil collected from an excavation or soil pile should be collected from freshly exposed surfaces.



3.	Allow headspace development for at least 10 minutes.  Vigorously shake bags for 15 seconds both at the beginning and end of the headspace development period.  Headspace development decreases with temperature.  When temperatures are below the operating range of the instrument perform headspace development and analysis in a heated vehicle or building.  Record the ambient temperature during headspace screening.  Complete headspace analysis within approximately 20 minutes of sample collection.



4.	Following headspace development introduce the instrument sampling probe through a small opening in the bag to a point about one-half of the headspace depth.  Keep the probe free of water droplets and soil particles.  (Syringe withdrawal of a headspace sample and injection to an instrument probe or septum-fitted inlet is acceptable, provided the method accuracy is proven by means of a test gas standard.)



5.	Record the highest meter response.  Maximum response usually occurs within about two seconds.  Erratic meter response may occur at high organic vapor concentrations or if moisture is present.  Note any erratic headspace data.

II.   SOIL SAMPLING PROCEDURES



A.  Soil Sampling--Site characterization for investigation purposes 



1.	Minimize the possibility of cross-contamination by using dedicated sampling equipment for each sample collected.  If dedicated sampling tools are not available, specify the cleaning procedures used.  Wear clean sampling gloves at each sampling point.  When using a split-spoon sampler wash it with a solution of tri-sodium phosphate and rinse and dry it before each use.



2.	When sampling excavation sidewalls or floors, remove at least one foot of exposed soil prior to collecting the sample.  This will ensure the collection of a fresh sample.



3.	When sampling from a split-spoon sampler, collect the sample immediately after opening the sampler, thus minimizing losses due to volatilization.



 4.	Collect soil samples directly into vials provided by the analytical laboratory.  Soil previously used for soil screening or soil classification may not be used for analytical samples.



a.	VOC or BETX samples--For volatile organic compounds (VOC) and benzene, ethylbenzene, toluene and xylenes (BETX) samples, completely fill each sample vial so that no headspace exists.  Wipe the vial threads and seal using a cap with a Teflon septum.  Alternatively, the Wisconsin Department of Natural Resources method using methanol as a preservative can be utilized to obtain GRO and VOC or BETX results from the same sample.



b.	TPH/GRO and TPH/DRO samples--Collect total petroleum hydrocarbons (TPH) samples according to the Wisconsin Department of Natural Resources Modified Gasoline Range Organic (GRO) and Diesel Range Organic (DRO) method.  Collect approximately 25 grams of soil in a tared 60 ml vial (a GRO sample vial must contain 25 ml of methanol prior to sample collection).  Wipe the vial threads and seal with the cap provided.



5.	Label all vials and place in a covered cooler with ice for transport to the laboratory for analysis.  The labels should indicate:



a.  Type of analysis;

b.	Name of facility;

c.	Monitoring point identification;

d.	Name of person collecting sample;

e.	Time and date the sample was collected; and

f.	Note whether a preservative was added.



6.	Samples must be collected, transported, and delivered under chain of custody.

7.   Samples not analyzed within the accepted holding time may be considered invalid.  Costs related to their collection and analysis may not be considered eligible for reimbursement.



B.  Soil Sampling--Characterization for off-site treatment/disposal



1.   Analysis for VOC or BETX and TPH requires collection of grab samples from representative portions of the excavated soil pile or from soil borings conducted in locations which are representative of soil contaminated by the release.  Use the sampling procedures described in section A above.  Base the number of soil samples on the following table:



Cubic Yards

of soil in pile�Number of Grab Samples��less than 50

51-500

501-1,000

1,001-2,000

2,001-4,000

each additional 2,000�1

2

3

4

5

one additional sample��

	If less than 10 cubic yards of soil is contaminated, soil samples will normally not be required if the soil will be land treated (unless the soil could potentially be considered a hazardous waste).



2.   Analysis for metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver) and polychlorinated biphenyls (PCBs) requires collection of separate composite samples.  To take a composite sample from a stockpile, collect 15 samples from randomly selected locations within the stockpile and place in a clean container, mix thoroughly and remove a single subsample.  To take a composite sample from soil borings, collect 15 samples from randomly selected locations from portions of the borings that represent soil that will be excavated and place in a clean container, mix thoroughly and remove a single subsample.



III.  SOIL ANALYSIS



       This part specifies analytical requirements for soil at petroleum release sites. The laboratory chosen must have a Quality Assurance/Quality Control (QA/QC) report on file with the MPCA until they are certified by the Minnesota Department of Health (MDH). The MPCA Tanks and Emergency Response Section is requiring that laboratories be certified for  volatile organic compounds (VOC) and heavy metals analysis by November 1, 1996, and GRO and DRO within six months of MDH providing the GRO and DRO certification. MDH is expecting to be ready to provide GRO and DRO certification by September 1996, so the anticipated deadline would be March 1, 1997.  For lab certification contact    Al Tupy at the Minnesota Department of Health, Public Health Laboratory Division, 717 Deleware Street SE, Minneapolis, MN. 55440. Telephone Number: 612/623-5680. For all sample analyses, unless otherwise noted in this document use an US Environmental Protection Agency (EPA) approved method or equivalent.

�A.  Required analyses and laboratory procedures. 



PETROLEUM PRODUCT

�PARAMETERS��Regular Gasoline, Aviation Gasoline

�B, D, F��Unleaded Gasoline

�B, C, D��Unused Petroleum Products:  Fuel Oil, Motor Oil, Diesel Fuel, Kerosene, Jet Fuels, Mineral Oil/Spirits, Crude Oil, Stoddard Solvents

�B, E��Used Oil (e.g., Motor Oil, Other Used Petroleum Products); see Notes 1 & 2 and Section B

�A, E, G, H��Unknown Petroleum or Hydrocarbons Mixture

�A, D, E, G��Other Petroleum Products

�Site Specific��Hydraulic Fluids

�B, E��



A  -  Volatile Organic Compounds (VOCs) listed in Minnesota Department of Health method 465E



B  -  Benzene, Toluene, Ethylbenzene, and Xylenes (BTEX) using a purge-and-trap, gas 

        chromatography procedure



C  -  Methyl Tertiary Butyl Ether (MTBE)



D  -  Total petroleum hydrocarbons (TPH) using Wisconsin Department of Natural Resources

        Modified Gasoline Range Organics (GRO) method; see notes 3 & 5



E  -  TPH using Wisconsin Department of Natural Resources Modified Diesel Range Organics (DRO)

        method; see note 4 & 5



F  -  Lead; see note 6

	

G  -  Arsenic, Barium, Cadmium, Chromium, Lead, Mercury, Selenium, and Silver; see note 2



H  -  Polychlorinated Biphenyls (PCBs) using EPA method 8080; see note 2

	

�NOTES



1.	Do not confuse used oil with waste oil.  Used oil means any oil which, as a result of use has become contaminated by physical or chemical impurities.  Examples of used oil include, but are not limited to, motor oils, metal cutting oils and hydraulic fluids.  Waste oil means oil that is discarded/spilled before use.



2.	During investigation at used oil sites, collect samples for all parameters (VOCs, DRO, metals and PCBs), but direct your laboratory to analyze only the VOC and DRO samples initially.  If any of these compounds are detected, proceed with analysis of the metals and PCB samples.  Note:  If you are sampling to fulfill soil disposal requirements analyze samples for all required parameters (VOC, DRO, metals, and PCBs).  See Section B for additional information. 



3.  This is a purge-and-trap, ground water concentration (GC) procedure that includes a ten component blend of gasoline compounds for a quantification standard.  Collect approximately 25 grams of soil in a tared 60 ml vial containing 25 ml of methanol.  The sample must be cooled to 4 degrees Celsius and must be received by the laboratory within four days.  The method detection limit shall be no more than 10 ppm.



4.	This is a solvent extraction, direct injection, GC procedure that includes a ten component blend of typical diesel oil components for a quantification standard.  Collect approximately 25 grams of soil in a tared 60 ml vial.  The samples must be cooled to four degrees Celsius and must be received by the laboratory within four days of collection.  The method detection limit shall be no more than   one ppm.



5.	Separate samples are required for TPH gas and TPH fuel oil analyses.



6.	Sampling for lead is not required for investigation purposes, but is required for fulfilling soil disposal requirements.  Specifically, soil that will be treated after its removal that is actually or potentially contaminated with leaded gasoline must be analyzed to determine if it exhibits the toxicity characteristic for lead.  If a total lead analysis indicates a level equal to or greater than 100 mg/kg, a Toxicity Characteristic Leaching Procedure (TCLP) must be performed.  If the TCLP level exceeds 5 mg/L the soil must be managed as a hazardous waste in accordance with Minn. R. ch. 7045.



B.  Special considerations for soil contaminated with used oil



	This section outlines additional procedures for characterizing used oil contaminated soil that will be treated after its removal to determine if the soil is considered a hazardous waste.  If the soil is considered to be a hazardous waste, the soil must be managed in accordance with Minn. R. ch. 7045.



1.  Soil with a PCB concentration above 50 mg/kg is considered to be a hazardous waste.



�2.  Soil is considered to be a hazardous waste if it is contaminated with any hazardous waste listed in Minn. R. 7045.0135.  If the generator of the soil can certify to the satisfaction of the MPCA staff, by previous knowledge or chemical analysis, that the soil is not contaminated with waste listed in Minn. R. 7045.0135 the soil need not be managed as a hazardous waste.



3.	If the concentration of halogenated compounds determined in the VOC analysis is greater than 1,000 mg/kg, the soil is presumed to be a hazardous waste unless the generator can rebut this presumption to the satisfaction of the MPCA staff, through previous knowledge or chemical analysis.



4.	Soil is considered hazardous if it exhibits the toxicity characteristic of any of the following contaminants:  arsenic, barium, cadmium, chromium, lead, mercury, selenium, silver, endrin, lindane, methoxychlor, toxaphene, 2,4-dichlorophenoxyacetic acid, and 2,4,5-trichlorophenoxypropionic acid.  Contaminants which are known not to be present, such as pesticides and herbicides, need not be tested for if the generator certifies to the satisfaction of MPCA staff that the contaminants are not present.  Contaminants which exceed the following levels are considered to potentially exhibit the toxicity characteristic and a complete TCLP must be performed:



Contaminant�Soil Concentration (mg/kg)��Arsenic�   100��Barium�2,000��Cadmium�     20��Chromium�   100��Lead�   100��Mercury�         4.0��Selenium�    20��Silver�  100��Endrin�           0.40��Lindane�         8.0��Methoxychlor�  200��Toxaphene�   10��2,4-Dichlorophenoxyacetic Acid�  200��2,4,5-Trichlorophenoxypropionic Acid�   20��

If soil exhibits the toxicity characteristic it is considered to be a hazardous waste.











Upon request, this document can be made available in other formats, including Braille, large print and audio tape.  TTY users, call the Minnesota Pollution Control Agency at 612/282-5332 or Greater Minnesota 1/800-657-3864 
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