SOIL AND GROUNDWATER, SAMPLING AND DISPOSAL      1.0 

1.1 OVERVIEW

Before completion of permanent closure or change in service of an underground storage tank (UST), responsible parties (RPs) need to determine whether a release of UST contents has occurred.   When a release is suspected or confirmed, the location of the leak and the extent of contamination are required to be determined.  This determination requires sampling and evaluation of soil and groundwater in the locations where contamination is most likely to be present.  An exception to this evaluation can be made if vapor monitoring or groundwater monitoring, as defined in 20 NMAC 5.6.603.E or F, is operating at the time of closure and these monitoring efforts indicate that no release has occurred.

Owners and operators are responsible for conducting investigations and corrective actions.  A qualified firm in accordance with 20 NMAC 5.16 must be used to assist or advise the owner or operator about necessary actions, if payment from the Corrective Action Fund is desired.  In no case will the UST Bureau staff act as the owner or operator’s consultant.

1.2 SOIL SAMPLING LOCATIONS AT TANK REMOVALS

At a minimum, the location and number of laboratory samples required should be based on the following:

For tanks 2,000 gallons or less in capacity:

(

One sample under the center of each tank.

(
If there are two or more of these tanks in a single pit, samples should be taken at the bottom of the pit in each corner (or each wall midpoint) and in the pit center.

For tanks greater than 2,000 gallon capacity:

(

One sample under each end of the tank.

(
If there are three or more tanks in a single pit, samples should be taken at the bottom of the pit in each corner (or each wall midpoint) and in the pit center. 

Soil samples should also be collected in the following locations:

(
Where holes or releases have occurred in tanks, piping runs, and ancillary equipment. 

(

Where overfill/spill has occurred.

(

At joints and elbows.

(

Beneath each dispenser.

(

Any areas of discrete staining.

In addition to the sampling scheme above, sampling locations should be based on additional factors, such as the area(s) of highest contamination, type of closure, soil types, backfill material, and system configuration.

1.3 CONFIRMING A RELEASE

Determining whether a release from a gasoline UST system has occurred and, if so, the extent of resulting contamination is most easily accomplished by screening samples using field techniques, such as the heated headspace method, described in Section 1.4.1.1.  Results of the field analyses should be compared with laboratory analyses.  Visual or olfactory evidence may also be used to confirm a release from a gasoline UST system.  Laboratory analyses, visual, or olfactory evidence is used to confirm a release of diesel, kerosene, waste oil, and other heavy petroleum products.  In accordance with 20 NMAC 5.12.1205, results of all laboratory analyses should be reported to the UST Bureau staff to determine whether a release has occurred.  See Section 1.4 for procedures on soil sampling and analysis.  A release will be considered confirmed when one or more of the following criteria are met:  

(
The hydrocarbon vapor concentration in one or more soil samples, as determined with a field instrument, is greater than or equal to 100 ppm.

(
The total petroleum hydrocarbon (TPH) concentration in one or more soil samples is greater than or equal to 100 mg/kg, as determined by EPA Method 8015 (full range).

· The total BTEX concentration in one or more soil samples is greater than 50 mg/kg, as detected by the U.S.EPA Methods 8021 or 8260.

(
There is visual or olfactory evidence that a release has occurred.

1.4
SOIL SAMPLING AND ANALYSIS

Proper sample collection and preservation techniques are necessary to ensure the validity of analytical results.  The specific requirements for sample collection and preservation depend on the contaminants of concern and the analyses being performed.  In a situation where a site has or is suspected of having been contaminated with more than one type of petroleum product, such as gasoline and diesel, analyses should be conducted for all contaminants of concern and clean-up target concentrations for all contaminants of concern should be determined.

As a general rule, the soil sample should be disturbed as little as possible.  Soil brought up during excavation, drilling, or hand auguring will yield the most accurate data if the sample is immediately placed in a sealed jar without headspace.  If soil is being sampled following UST removal, samples should be taken as soon as possible after the removal of the tank and before any backfilling or other disturbance of the pit bottom, and should be taken a minimum of one (1) foot below the bottom of the tank or pit, whichever is deeper.

1.4.1 Gasoline Contaminated Soils

Once a gasoline release has been confirmed, a field screening technique may also be used to assist in determining the extent of soil contamination and whether soil remediation is necessary.  As required in 20 NMAC 5.12.1209, concentrations of petroleum hydrocarbons in soil borings should be assessed and recorded at five-foot intervals.  It should be noted that not all of these samples collected from a soil boring need to be submitted for laboratory analysis.  It is acceptable to use a field screening technique, such as the heated headspace method, a Handby Test Kit, or Lab-In-A-Bag, to assess petroleum hydrocarbon concentrations at five-foot intervals and submit only select soil samples to the laboratory for analysis.  

1.4.1.1
Heated Headspace Method

Equipment needed for soil screening includes clean 0.5 to 1 liter or 16 ounce jars, aluminum foil, and an Flame Ionization Detector (FID), Photo-ionization Detector (PID), detector tubes, or other acceptable field instruments. Use best judgement in choosing a field instrument.  Factors to consider include, but are not limited to, age of the UST system, soil characteristics, and extent of contaminant degradation.  Instruments for field screening should be calibrated in the field following the manufacturer’s instructions.  If the temperature is below 60( Fahrenheit or 15( Celsius, a thermometer and water bath will also be needed.  The container for the water bath must be large enough to hold the sample jar, heat source, and deionized water.  It is also acceptable to warm up the sample using heated air from the interior of a vehicle.  The use of a portable gas chromatograph is optional.  

The steps for the heated headspace method are:

(1)
Fill a 0.5 liter/16 ounce or larger clean glass jar half full of soil sample. Plastic bags or other non-glass containers are not acceptable.

(2)
Seal top of jar with clean aluminum foil and lid ring or equivalent.

(3)
Ensure sample is at 15(C to 25(C or approximately 60(F to 80(F.  A warm water bath or heated air from the interior of a vehicle should be used if necessary to raise sample temperature to the acceptable range.  Samples are to be protected from direct sunlight in order to prevent photo-destruction of the volatiles.

(4)
Aromatic hydrocarbon vapor concentrations should be allowed to develop in the headspace of the sample jar for 5 to 10 minutes. During the initial stages of headspace development, the sample is to be shaken vigorously for one minute.

(5) Immediately pierce the foil seal with the probe of either a FID, a PID, or colorimetric tubes, and record the highest (peak) measurement. The instrument should be able to accurately detect total aromatic hydrocarbons (TAH) between 0 and 1000 parts per million (ppm).

1.4.1.2
Sampling Equipment for Laboratory Analysis

Equipment needed to sample soil for laboratory analysis includes a sampling instrument (field knife or trowel), rubber gloves, a cooler with ice, and the appropriate sample containers.  Individual laboratories may require different types of sample containers, ranging from small bottles to large soil jars.  Call the laboratory prior to the sampling event and ask them either to supply the sampling containers or to identify specifically the type of sample bottle required for each sampling method you will be using.  Table 4-1 lists the contaminants of concern for different petroleum products releases and acceptable analytical methods.  In addition, the laboratory should be notified that supplies are required for methanol extraction for analysis of volatile constituents.  Enough supplies should be taken to cover any contingencies. The laboratory should provide sample bottles that are pre-weighed and contain purge and trap grade methanol. The laboratory should also supply enough disposable or non-disposable syringes to collect the soil samples, and the paperwork required to log and ship the samples.  Sampling equipment reused between sample locations should be appropriately decontaminated in the field.

1.4.1.3
Sample Collection for Methanol Extraction

This section applies to samples collected for analysis of volatile constituents.

STEP 1: Soil samples can be collected from a backhoe bucket (for tank removals) or from a split-spoon sampler for soil borings or monitor wells.  Avoid placing pebbles or other large particles in the sample.  

If soil samples are collected from a backhoe bucket, ensure that the samples are representative of the area being sampled.  Scrape off the top six inches of soil in the bucket and fill the syringe supplied by the laboratory with 10-15 cm3 of soil.  The syringe should be marked to indicate whether the correct amount of soil has been collected.

For soil borings or monitoring well installations, soil samples should be collected from a split-spoon sampler using a syringe. 

STEP 2: Extract the soil sample with methanol using one of the two extraction procedures described below.  In both procedures, work should be completed quickly to avoid losses of volatile compounds from the sample.  In addition, sample bottles should be labeled, chain-of-custody documentation filled out, and sample bottles placed on ice for transport to the laboratory.  For each sample, two bottles should be collected and extracted for volatile analysis.

(1)
Unscrew the cap on the sample bottle and quickly push the sample into the bottle with the syringe plunger, being careful not to get soil particles on the rim of the bottle.  Quickly replace the cap and tighten securely.

(2) If the methanol is provided in a separate vial from the sample bottle, unscrew the cap on the sample bottle and quickly push the sample into the bottle with the syringe plunger, being careful not to get soil particles on the rim of the bottle.  Open the vial containing the methanol and pour it into the sample bottle.  Be careful not to spill any methanol.  Quickly replace the cap and tighten securely.  

(3) Gently agitate the sample so the soil is immersed in the methanol.  Excessive agitation may cause undue volatilization.

STEP 3: For each sampling location at the site, collect a dry-weight sample in a bottle supplied by the laboratory.  At least 20 grams of soil should be collected (the bottle must be at least half full of soil).  Label the sample to correspond with the labeling on the matching field-preserved sample.  This sample is used to measure moisture content and does not need any special preservation.  Fill out the necessary chain-of-custody documentation indicating that the soil sample is for moisture analysis only.

1.4.1.4
Sampling Locations for Soil Borings

All soil borings performed during a Preliminary Investigation should be continuously cored; soil borings performed during a Secondary Investigation may be cored at five-foot intervals, unless the department directs otherwise.  As stated in 20 NMAC 5.12.1209, soil borings performed in source areas (areas of release) shall be advanced to the water table or, with approval from the department, to a depth of 50 ft below the depth at which measured levels of contaminants in soil are below laboratory detection limits and hydrocarbon vapor concentrations are less than 100 ppm, as determined using a field instrument.  Peripheral soil borings should be advanced to the water table or to a depth of 10 feet below the vertical extent of soil contamination in the source area 9as described in this paragraph), whichever is shallower.

At each five-foot interval within a soil boring, two samples should be collected immediately upon retrieval of the split-spoon sampler, one for field screening (heated headspace method, Handby Test Kit, Lab-In-A-Bag, or other acceptable method) and another for possible laboratory analysis.  Collect the potential laboratory sample in a clean, laboratory-supplied glass jar, leaving no headspace, and place it in a cooler with ice for storage.  Note that it is not necessary to collect the potential laboratory sample in a glass jar for storage purposes if brass samplers are used.  Once it has been determined which of the stored samples will be submitted for laboratory analysis, all those to be analyzed for volatile constituents should be extracted in the field using the methanol extraction procedure, as discussed above in Section 1.4.1.3.  In no case is it acceptable to use a field-screened sample for laboratory analysis.

The select samples to be submitted for laboratory analysis of contaminants should typically be collected in the following locations for each soil boring: (i) at five-foot intervals within the contaminated zone and at distinct lithologic units within these five-foot intervals, or with prior approval from the department, at a sufficient spacing to obtain a representative soil concentration for the contaminated zone, (ii) five feet below the contaminated zone, and (iii) from the bottom of the boring.  The “contaminated zone” for a gasoline release is the zone of contaminated soil determined in the field by visual observation, odor, and field screening results greater than or equal to 100 ppm or the equivalent.  If a contaminated zone is not observed in a boring, one sample for laboratory analysis should typically be collected from the location where contamination is most likely to be found within the boring and the other from total depth or the water table.

If indoor inhalation of vapors from subsurface soils is a pathway of concern for current or future site conditions, a minimum of 2 laboratory samples should be collected from the vadose zone between 0 and 15 feet below ground surface.  For the current scenario, these samples should be collected from a boring(s) adjacent to the structure of concern or, where appropriate, from the most contaminated boring.  For the future scenario, these samples should be collected within the footprint of a planned structure or from the most contaminated boring(s).  If inhalation, ingestion, and dermal contact with contaminants in surficial soil is a pathway of concern, then a sufficient number of soil samples should be collected from 0 to 1 foot below ground surface to represent the source area.

The maximum thickness of the contaminated zone is used in Section 4.0 to identify risk-based screening levels (RBSLs) or calculate site-specific target levels (SSTLs) in a tiered evaluation.  The maximum thickness of the contaminated zone, for the purposes of a tiered evaluation, should be based upon laboratory results (detectable contaminant concentrations) and professional judgement.  Laboratory data within the contaminated zone and within the upper 15 feet of the soil column are used to determine representative soil concentrations, for comparison with RBSLs or SSTLs.  See Section 4.8 for procedures on estimating representative soil concentrations.

1.4.1.5
Analytical Methods


Table 4-1 provides a list of analytical methods for contaminants of concern in petroleum contaminated soils.  The detection limits specified in Table 1-1 should be met for all analyses, unless a sample is highly contaminated and, due to laboratory dilution, the specified detection limits are not attainable.  Laboratories should clearly indicate on the analytical report when detection limits have been adjusted for dilution factors greater than one for highly contaminated samples.  Analytical laboratories that cannot reach detection limits for any other reason should provide an explanation as to why detection limits were unattainable.  UST Bureau staff will then determine if the explanation and laboratory analyses are acceptable.

1.4.2
Diesel, Jet Fuel, Kerosene, Waste Oil, and Other Heavy Petroleum Products in Soil

Once a release of heavy petroleum products has been identified, the extent of soil contamination should be defined using visual observation, odor, and laboratory analysis.

1.4.2.1
Sampling Equipment for Laboratory Analysis

Equipment needed to sample soil for laboratory analysis includes a sampling instrument (field knife or trowel), rubber gloves, a cooler with ice, and the appropriate sample containers.  The laboratory should be contacted prior to the sampling event to either order a supply of the sample containers or identify specifically the type of sample bottle required for each sampling method.  Methanol extraction should only be performed for volatile constituents (see Section 1.4.1.3).  Samples for semivolatile compounds should be collected in 4 ounce or larger jars, provided by the analytical laboratory or laboratory equipment supplier, with no headspace in the jars.  Place jars on ice and ship to the laboratory for analysis.  Mason jars or other similar containers are not acceptable for these samples. 

1.4.2.2
Sampling Locations for Soil Borings

All soil borings performed during a Preliminary Investigation should be continuously cored; soil borings performed during a Secondary Investigation may be cored at five-foot intervals, unless the department directs otherwise.  As stated in 20 NMAC 5.12.1209, soil borings performed in source areas (areas of release) shall be advanced to the water table or, with approval from the department, to a depth of 50 ft below the depth at which measured levels of contaminants in soil are below laboratory detection limits and hydrocarbon vapor concentrations are less than 100 ppm, as determined using a field instrument.  Peripheral soil borings should be advanced to the water table or to a depth of 10 feet below the vertical extent of soil contamination in the source area 9as described in this paragraph), whichever is shallower.

At each five-foot interval within a soil boring, two samples should be collected immediately upon retrieval of the split-spoon sampler, one for field screening and another for possible laboratory analysis.  Collect the potential laboratory sample in clean, laboratory-supplied glass jars (one jar for volatile constituents and the other for semivolatile constituents), leaving no headspace, and place the jars in a cooler with ice for storage.  Note that it is not necessary to collect the potential laboratory sample in glass jars for storage purposes if brass samplers are used.  Once it has been determined which of the stored samples will be submitted for laboratory analysis, all those to be analyzed for volatile constituents should be extracted in the field using the methanol extraction procedure, as discussed in Section 1.4.1.3.  In no case is it acceptable to use a field-screened sample for laboratory analysis.

The select samples for laboratory analysis of contaminants for soils contaminated with diesel, kerosene, waste oil, and other heavy petroleum products should typically be collected in the following locations for each soil boring:  (i) at five-foot intervals within the contaminated zone and at distinct lithologic units within these five-foot intervals, or with prior approval from the Department, at a sufficient spacing to obtain a representative soil concentration for the contaminated zone, (ii) five feet below the contaminated zone, and (iii) from the bottom of the boring.  The “contaminated zone” for petroleum products heavier than gasoline is the zone of contaminated soil determined in the field by visual observation, odor, and field screening results.  If a contaminated zone is not observed in a boring, one sample for laboratory analysis should typically be collected from the location where contamination is most likely to be found within the boring and the other from total depth or the water table.

 If indoor inhalation of vapors from subsurface soils is a pathway of concern for current or future site conditions, a minimum of 2 laboratory samples should be collected from the vadose zone between 1 and 15 feet below ground surface.  For the current scenario, these samples should be collected from a boring(s) adjacent to the structure of concern or, where appropriate, from the most contaminated boring.  For the future scenario, these samples should be collected within the footprint of a planned structure or from the most contaminated boring(s).  If inhalation, ingestion, and dermal contact with contaminants in surficial soil is a pathway of concern, then a sufficient number of soil samples should be collected from 0 to 1 foot below ground surface to represent the source area.

The maximum thickness of the contaminated zone is used in Section 4.0 to identify  RBSLs or calculate SSTLs in a tiered evaluation.  The maximum thickness of the contaminated zone, for the purposes of a tiered evaluation, should be based upon laboratory results (detectable contaminant concentrations) and professional judgement.  Laboratory data within the contaminated zone and within the upper 15 feet of the soil column are used to determine representative soil concentrations, for comparison with RBSLs or SSTLs.  See Section 4.8 for procedures on estimating representative soil concentrations.

1.4.2.3
Analytical Methods

Table 4-1 presents a list of analytical methods for contaminants of concern in petroleum contaminated soils.  The detection limits specified in Table 1-1 should be met for all analyses, unless a sample is highly contaminated and, due to laboratory dilution, the specified detection limits are not attainable.  Laboratories should clearly indicate on the analytical report when detection limits have been adjusted for dilution factors greater than one for highly contaminated samples.  Analytical laboratories that cannot reach detection limits for any other reason should provide an explanation as to why detection limits were unattainable.  UST Bureau staff will then determine if the explanation and the laboratory analyses are acceptable.

1.4.2.4
Waste Oil in Soil

In addition to the procedures outlined above in this section, the following additional analytical procedures should be followed for soils contaminated with waste oil:  

(1) One soil sample should be collected from the area of highest known contamination and analyzed for total metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium, silver), EPA Method 8260, EPA Method 8310 or 8270, and PCBs by EPA Method 8082.  

(2) A provisional sample from the area of highest known contamination should also be collected for TCLP analysis.  If the soil results reveal that any compound is present at a concentration 20 times the TCLP regulatory limit (or greater), then a TCLP analysis on the provisional sample should be performed for TCLP-regulated volatile organic compounds, semivolatile organic compounds, and metals.  The laboratory should be notified in advance that turnaround times for total metals, EPA Method 8260, and EPA Method 8270 will have to be coordinated with TCLP holding times.  To better accommodate these holding times, two sample jars should be used for the provisional sample, one for metals and the other for EPA Methods 8260 and 8270.  

(3) If the TCLP analyses indicate that hazardous wastes may be generated upon soil removal, excavated soils must be disposed of as a hazardous waste.  

(4) If the vertical extent of contamination is less than 50 feet above the seasonal high static water table, EPA Methods 8260 and 8270 should be conducted on ground- water samples to check for the presence of solvents and semivolatile compounds.

1.4.3
Soil Geotechnical Properties
Soil geotechnical properties, namely dry bulk density, porosity, moisture content (note that air content is calculated from the values of porosity and moisture content), and fractional organic carbon content are necessary in the tiered evaluation of a site.  In tier 1, default values (Table 4-6) are used to estimate the risk based screening levels.  In tier 2 and tier 3, soil samples shall be collected and submitted to the laboratory for determining site-specific values of these properties.  These samples should be collected from each significant lithologic unit on-site, in an uncontaminated area.  Acceptable laboratory methods for determining these soil properties are presented below:

Dry Bulk Density (g/cc) (ASTM Method D2937-94, Standard Test Method for Density of Soil in Place by the Drive-Cylinder Method) is the dry weight of soil sample divided by the field volume of the soil sample.  An accurate measurement of bulk density requires weighing or determining the dry weight and volume of an undisturbed sample.  This method involves collecting a core of a known volume, using a thin-walled sampler to minimize disturbance of the soil sample, and transporting the core to the laboratory for (i) drying and (ii) estimation of the dry weight.  

Porosity (cc/cc-soil) is the ratio of the volume of voids to the volume of the soil sample.  Many laboratories use dry bulk density and specific gravity data to determine porosity using the following:


T = 1 - s/p


where, 


T
=
total porosity (cc/cc)


s
=
dry bulk density (gm/cc)

 
p
=
specific gravity or particle density (gm/cc)

The “Standard Test Method for Specific Gravity of Soil” ASTM Method D854, may be used to determine specific gravity.  If specific gravity is not available, then 2.65 g/cc can be assumed for most mineral soils.  If effective porosity is required for a particular fate and transport model, it should be estimated from a literature source.

Volumetric Water Content/Moisture Content (cc/cc) is the ratio of volume of water to the volume of soil.  The ASTM Method D2216-92 (Standard Test Method for Laboratory Determination of Water [Moisture] Content of Soil and Rock) is a gravimetric oven drying method.  The water content value used in most models is the volumetric water content.  Hence a conversion may be necessary using the following:


ws = wg*s/l
where,


ws
=
volumetric water content in soil (cc water / cc soil)


wg
=
gravimetric water content in soil (gm of  water / gm of soil)


(s 
= 
dry bulk density (gm of dry soil/cc of soil)


(l 
= 
density of water (gm/cc)

Fractional Organic Carbon Content in Soil (g-C/g-soil) is the weight of organic carbon in the soil divided by the weight of the soil and is often expressed as a ratio. 

The Walkley Black Method (Page and others, 1982.  Method of Soil Analysis, Part 2.  Chemical and Microbiological Properties, pp. 570-571, Second Edition) is a chemical oxidation method (rapid dichromatic oxidation) for determining fractional organic carbon content in soil.  The results are usually reported as percent organic carbon.  The reported value can be converted to a fraction by dividing by 100. 


If the fractional organic matter content is available, it has to be divided by 1.724 to estimate the fractional organic carbon content (Enfield, G.C., et. al., 1982, Approximating pollutant transport to groundwater, Groundwater, Vol. 20, No. 6, pp. 771-721). Typically, fractional organic matter content is estimated using ASTM Method 2974.  

Hydraulic Conductivity (cm/sec) is the discharge of water per unit area per unit hydraulic gradient in a subsurface formation.  

Site-specific values for hydraulic conductivity, if necessary, should be determined using accepted field test procedures.  These include slug tests and/or pump tests.  Under certain circumstances the NMED may direct the owner and/or operator to use an alternative method.  One of these alternatives would be to perform a sieve test and estimate the hydraulic conductivity based on grain size distribution.  Note that multiple tests for hydraulic conductivity should be obtained from various wells at the site to address the heterogeneity of the site.  Typically, a pump test would not be required at a site unless a pump and treat remedial system is necessary for the site.

Sieve Analysis: In addition to the geotechnical properties discussed above, soil samples should also be collected and submitted to the laboratory for sieve analysis (soil gradation analysis).  These samples are to be collected from each significant lithologic unit on-site.

1.5

GROUNDWATER SAMPLING AND ANALYSIS

Requirements for the construction and abandonment of monitoring wells are outlined in Section 2.0 and Section 3.0 of these guidelines.

1.5.1 Monitoring Well Development

After installation, monitoring wells should be properly developed.  Well development has two broad objectives: 

( 
To repair damage done to the formation by the drilling operation so that natural hydraulic properties are restored.

(
To remove any fluids introduced into the formation that might interfere with analysis of the groundwater sample.

All monitoring wells, regardless of the drilling technique used, should be developed until pH, temperature, and conductivity have stabilized and turbidity has been reduced to the greatest extent possible.  Development should include some technique for agitation and purging.  Without prior written approval from the department, the use of a "surge block" to develop a well is not allowed because this method can potentially alter characteristics of the aquifer and interfere with flow to the well screen.  Acceptable development methods include, but are not limited to, hand bailing, the use of a pump, or the airlift method at low pressures.  Documentation that explains the steps taken to develop wells should be submitted and should include pH, temperature, conductivity, and turbidity data collected for each well.

1.5.2 Non-Aqueous Phase Liquids

Prior to purging and sampling activities, monitoring wells should be checked for the presence of non-aqueous phase liquids (NAPL) using an interface probe or similar detection method.  

1.5.3
Purging Procedures

Purging is the process of removing stagnant water in a monitoring well immediately prior to sampling.  The objective is to obtain a groundwater sample representative of actual aquifer conditions.  In order to determine if a well has been adequately purged, the volume of water removed should be recorded and the pH, temperature, specific conductivity, and turbidity of the groundwater removed should be monitored.  

Low flow purging techniques are preferable to the use of a bailer in order to minimize the loss of volatiles and reduce turbidity.  Low flow purging can be accomplished using a variable speed pump, such as a peristaltic, centrifugal, or submersible pump.  Only equipment made of inert material should come in contact with the groundwater.  If a pump is used for purging, the presence of NAPL should be evaluated prior to purging.  Do not continue to purge if NAPL is present.  As with the use of a bailer, purging should continue until the appropriate amount of water has been removed and groundwater chemistry has stabilized (see step 3 above).  Record the volume of water purged, whether or not the well purged dry, and depth where pump was set.

A monitoring well is to be purged as follows when using a bailer:

(1) While wearing clean Latex gloves, slowly lower a clean bailer into the monitoring well, being careful not to create turbulence.  Allow the bailer to fill with water and withdraw it from the well. 

(2) Check the first bailer removed from the groundwater monitoring well for the presence of NAPL.  Do not continue to bail if NAPL is present.  If NAPL is not present, pour the bailed water into a bucket or other large container in order to measure the volume of purged water.  

(3) Repeat the bailing procedure, pouring the bailed water into the bucket until the appropriate amount of water has been purged.  In highly transmissive formations, purging should continue until at least three well-bore volumes are removed and pH, temperature, and conductivity have stabilized and turbidity has been reduced to the greatest extent possible.  In low transmissivity formations, a well may be bailed dry.  In these situations, this generally constitutes an adequate purge and samples should be collected as soon as enough water has entered the well. 

(4) Record the volume of water bailed and note whether or not the well bailed dry.  

All purging equipment that is reused in the field should be decontaminated between sampling points.  Documentation should be submitted that explains the steps taken to purge wells and includes the pH, temperature, conductivity, and turbidity data collected for each well.  Proper disposal procedures for purge water are discussed in Section 1.6.2.

1.5.4 Glassware

Proper glassware is required when sampling groundwater.  Use only 40 ml VOA/VOC vials for volatile organics and one liter amber bottles for semivolatile organic compounds, such as the polynuclear aromatic hydrocarbons (PAHs).  Samples for total lead should be collected in plastic bottles.  Use only containers supplied by the laboratory.

1.5.5 Preservation

Volatile sample preservation: Preservatives should be used in all volatile organic water samples to reduce degradation effects.  While the use of hydrochloric acid (HCl) is acceptable, the UST Bureau recommends and uses mercuric chloride (HgCl2) for volatile organic water samples. HgCl2 is an effective preservative that inhibits biodegradation and does not affect the pH of the sample.  Changes in the pH of a water sample may create an environment suitable for microbial growth that flourish on petroleum hydrocarbons and can interfere with the integrity of the sample.  Samples containing volatile organic compounds are to be kept at 4( Celsius during transport to a qualified laboratory.  Note that preserving volatile organic water samples with ice alone is not an acceptable preservation technique.

Semivolatile sample preservation: Semivolatile organic water samples need to be kept at 4 Celsius during transport to a qualified laboratory.  

Lead sample preservation: Water samples for total lead should be preserved with HNO3 to a pH<2.

Bioremediation sample preservation: See Section 5.0, Monitored Natural Attenuation at Petroleum Release Sites.  

1.5.6
Quality Assurance/Quality Control (QA/QC)

QA/QC of samples should include surrogate and spike recovery and trip blanks whenever possible.  The laboratory QA/QC is to be included in the analysis report.

1.5.7
Groundwater Sampling Procedure

Once the monitoring wells have been properly developed and purged, the following procedure should be used to obtain groundwater samples.  Note that it is not necessary to collect groundwater samples from monitoring wells containing NAPL.

(1)
Using the appropriate glassware, place the preservative in the sample bottle, if applicable.

(2)
Withdraw a bailer of water from the well, and collect the sample from the bottom of the bailer.  This can be done by carefully pushing against the check valve.  To prevent volatilization, drain the water slowly into the bottle.  Make sure there are no bubbles or headspace in the sample bottle.  For VOA/VOC vials, ensure that a meniscus has developed before capping.  If collecting samples from an excavation pit, use a clean container and decant the sample into 40 mL VOA/VOC vials.

(3)
Label the bottle carefully and seal it with evidence (custody) tape.  Chain-of-custody documentation is required for all samples shipped to a laboratory for analysis.

(4)
Place sample under ice in a cooler and transport to the laboratory.

If a bailer is used to collect samples, it should be a closed-top Teflon bailer.  A variable speed, stainless steel or Teflon bladder pump may also be used to collect samples, using a low flow rate. 

Note that groundwater samples should be collected from the least contaminated sampling location to the most contaminated sampling location, in order to prevent cross-contamination.  In addition, all equipment that is reused between sampling locations should be thoroughly decontaminated in the field.  At least one rinsate sample should be collected when using a pump to obtain groundwater samples.

1.5.8 Analytical Methods

Table 4-1 presents a list of analytical methods for contaminants of concern in petroleum contaminated groundwater.  The detection limits specified in Table 1-1 should be met for all analyses, unless a sample is highly contaminated and, due to laboratory dilution, the specified detection limits are not attainable.  Laboratories should clearly indicate on the analytical report when detection limits have been adjusted for dilution factors greater than one for highly contaminated samples.  Analytical laboratories that cannot reach detection limits for any other reason should provide an explanation as to why detection limits were unattainable.  UST Bureau staff will then determine if the explanation and laboratory analyses are acceptable.

MTBE and EDB/EDC should be analyzed for at least twice early in the sampling chronology.  Constituents, exclusive of BTEX, that are not detected, at the detection level of the method, in two consecutive sampling events may be eliminated from future analyses. 

1.6
PETROLEUM CONTAMINATED SOIL: HANDLING, REMEDIATION, AND DISPOSAL

1.6.1 General

The remediation/disposal of petroleum contaminated soils is addressed in 20 NMAC 5.12.1208 for the expedited removal of contaminated soils and in 20 NMAC 5.12.1220 through 20 NMAC 5.12.1226 for the design, implementation, and completion of a remediation plan.  This section includes a general discussion of permitting issues, summarizes the remediation requirements for contaminant-saturated soils and unsaturated contaminated soils, and presents the specific requirements for various approved remediation and disposal methods.  Also included in this section are guidelines for the handling and temporary storage of contaminated soils and reporting requirements.  It should be noted that remediating or disposing of contaminated soils by mixing with clean soils is not an approved remediation method.  It is important to sufficiently characterize the soil prior to initiating excavation to determine (i) the appropriate disposal method and (ii) the quantity to be excavated.

1.6.2 Permits

Tank owners and operators are advised that one or more permits may be required before handling, disposing, and remediating petroleum hydrocarbon contaminated soils.  Contact the Groundwater Quality Bureau for groundwater discharge permits, the Surface Water Quality Bureau for surface water discharge permits, the Air Quality Bureau for air quality permits, and the Solid Waste Bureau for waste disposal permits prior to implementing any handling, disposal, or remediation actions.  In addition, landfill/landfarm and asphalt plant owners and operators should contact the respective bureaus indicated above to determine if a permit or modification of an existing permit is required prior to accepting petroleum contaminated soils.

1.6.3 Remediation Requirements for Contaminant Saturated Soils and      Unsaturated Soils

Contaminant Saturated Soils: Where contaminant saturated soils remain beyond the horizontal and vertical extent of practicable excavation after a department-approved or directed expedited soil removal action pursuant to 20 NMAC 5.12.1208, the contaminant saturated soils should be treated in place with an enhanced soil venting system or other approved soil treatment system.  The specific method of remediation should be proposed to the UST Bureau for approval prior to commencing the work. The method to be used should be capable of reducing contaminant levels in a timely manner.  Venting systems are generally appropriate for volatile contaminants, such as gasoline.  Notifying the Air Quality Bureau and the Albuquerque Environmental Health Department (for Bernalillo County sites), prior to implementing any vapor venting systems, is required to determine if an air quality permit is needed.  Heavier petroleum products generally require an alternative technique.  The soil treatment system is to be evaluated for effectiveness within thirty (30) days after the system becomes operational, and all necessary modifications must be completed within forty-five (45) days after start up.  The system output or another gauge of system effectiveness must be monitored monthly to track the reduction in contaminant levels.  Monthly monitoring may cease when remediation is complete pursuant to 20 NMAC 5.12.1226 or when monitoring is included under the requirements of 20 NMAC 5.12.1220 and 20 NMAC 5.12.1223.

Unsaturated Soils: The department may direct or approve the expedited removal and treatment/disposal of contaminated soils pursuant to 20 NMAC 5.12.1208.  Soils with contaminant concentrations in excess of the Total Petroleum Hydrocarbon (TPH) criteria specified in 20 NMAC 5.12.1219 must be remediated according to that section of the regulations.  Soils with contaminant levels in excess of the applicable site-specific target levels (SSTLs) must be remediated, as required by 20 NMAC 5.12.1215 or 20 NMAC 5.12.1217.  The specific method of remediation must be proposed to the UST Bureau for approval prior to commencing the work.  Soil remediation shall be considered complete when the criteria specified in 20 NMAC 5.12.1226 are met. 

1.6.4 Handling and Temporary Storage

Drill cuttings and other contaminated soils which are drummed or otherwise containerized prior to disposal should not be labeled using the Hazardous Waste DOT label.  Instead, the drum or container should be clearly labeled using the following format:

"Non-Regulated Waste"

Origin:   Drill cuttings-Petroleum Hydrocarbon Contaminated Soils-Gasoline,

Diesel, Aviation Fuel  (whichever applies)

Concentration: _____ Parts Per Million Total Petroleum Hydrocarbons

Pursuant to 20 NMAC 5.12.1208, soils that are temporarily stored prior to treatment must be kept in a secure, bermed area to prevent runoff and must be placed on an impermeable liner or surface to prevent the infiltration of contaminants.

1.6.5 On-Site Thin Spreading / Landfarming

As stated in 20 NMAC 5.12.1208, soils to be landfarmed on-site must be spread in a single layer, no greater than six inches thick, over an impervious liner or other surface approved by the department, such as plastic sheeting or a concrete pad.  The soils should be placed in a bermed area and on level ground to prevent runoff.  All necessary precautions should be taken to prevent the infiltration of contaminants below ground surface or the runoff of contaminants.  The soil should be turned or disked to enhance aeration approximately once every two weeks.  Soils will be considered acceptable for reuse when each contaminant of concern is below the lowest of the Tier 1 soil target levels, as presented in Table 1-1.

It should be noted that some city, county, or other local jurisdictions may have stricter requirements or prohibitions on the landfarming of contaminated soils.  It is advisable to investigate local requirements prior to excavating soils.  It is important to sufficiently characterize the soil prior to initiating excavation to determine (i) the appropriate disposal method and (ii) the quantity to be excavated.

1.6.6
Incineration
If remediating petroleum contaminated soils by incineration, RPs should ensure that the temperature of the incinerator unit is greater than 500 Fahrenheit in order to fully oxidize and/or volatilize all petroleum hydrocarbons present in the soil.  After incineration is complete and the soils are to be reused, the soils should be tested to ensure that each contaminant of concern is below the lowest of the tier 1 soil target levels, as presented in Table 1-1.  It should be noted that sufficient characterization of the soil should be completed prior to initiating excavation activities in order to determine the appropriate disposal method of the excavated soil and the quantity to be excavated.

1.6.7
Asphalt Plants
Disposal of soils at asphalt plants will not meet the temperature requirement for incineration, as mentioned above.  Temperatures for asphalt processing typically range between 300-350 Fahrenheit.  This is not hot enough to insure combustibility and breakdown of petroleum hydrocarbons. This requirement may be waived if the disposition of the soils after processing is material for paving, asphalt, or the subgrade of a road and the asphalt plant owner has obtained an air quality permit from the Air Quality Bureau or, where asphalt plants are located in Bernalillo County, from the City of Albuquerque.  Documentation of the disposition of the soil, the facility name and air quality permit number should be submitted to the UST Bureau as a condition for granting any waiver.

1.6.8 Off-Site Disposal at Landfills / Landfarms
If disposing of contaminated soils at a landfill or landfarm, RPs should submit copies of the manifest report, signed by the facility operator, and should provide the name of the facility and the groundwater discharge permit number to the UST Bureau. 

1.6.9 Other Off-Site Remediation / Disposal
If remediating soils off-site, (except at landfills or landfarms), RPs may request permission from the UST Bureau to dispose on a one-time basis at an off-site location in which the RP must comply with the treatment and clean-up standards specified in Sections 1.6.5 and 1.6.6.  Disposing of or remediating soils on more than a one-time basis at the same off-site location (contiguous property) requires a groundwater discharge permit.  Requirements for protecting private and public wells at sites where soil remediation or disposal is to occur should be followed, and these requirements are presented in 20 NMAC 5.12.1220 and in the Water Supply Regulations Part I, Section 110 (C).

1.6.10 In-Situ Remediation
Contaminated soils may be treated in place by a method approved by the UST Bureau.  The UST Bureau encourages in-situ soil treatment.  Specific requirements are specified in 

20 NMAC 5.12.1208 and in 20 NMAC 5.12.1220 through 20 NMAC 5.12.1226.  If remediating soils in place at the UST facility, RPs should also comply with any applicable local laws or regulations.  As stated in Section 1.6.3, the Air Quality Bureau and the Albuquerque Environmental Health Department (for Bernalillo County sites) are to be notified prior to implementing a vapor venting system, to determine if an air quality permit is needed.

1.6.11 Reporting
The specific reporting requirements for soil remediation activities are included in 20 NMAC 5.12.1208 and 20 NMAC 5.12.1223.

1.7
GROUNDWATER HANDLING AND DISPOSAL 

The following guidelines should be followed when disposing of petroleum contaminated water produced during sampling, well purging and development, and remediation.

1.7.1 Permits
Tank owners and operators are advised that one or more permits may be required before handling, disposing, and remediating petroleum hydrocarbon contaminated water.  RPs should contact the Groundwater Quality Bureau for groundwater discharge permits, the Surface Water Quality Bureau for surface water discharge permits, the Air Quality Bureau for air quality permits, and the Solid Waste Bureau for waste disposal permits prior to implementing any handling, disposal, or remediation actions.  In addition, landfill owners and operators need to contact the respective bureaus indicated above to determine if a permit or modification of an existing permit is required prior to accepting petroleum hydrocarbon contaminated water.

1.7.2
Disposal Guidelines for Small Volumes of Water

As outlined in the EPA/540/G-91/009 document titled Management of Investigation-Derived Wastes During Site Inspections, RCRA nonhazardous water may be disposed on impervious ground and allowed to evaporate.  Efforts should be made to prevent infiltration of contaminated water back into the soil.  This includes groundwater containing petroleum contaminants produced during corrective action activities for a UST system, including water generated during well development or purging procedures.  However, the contaminated discharge water must be contained on the property where the site is located, must not contain NAPL, must not endanger public health or safety, and must not enter any surface water or tributary.  An arroyo is considered a surface water body or tributary.  If the site is in the City of Albuquerque, contact the Albuquerque Environmental Health Department for approval prior to disposal.

Disposal on the ground should occur only within the site property boundaries and within the area of existing groundwater contamination, preferably on an impervious surface and near the well of origin.

1.7.3 Disposal Guidelines for Large Volumes of Water

Disposal of large volumes of contaminated water, such as are produced during remediation of a site, should be done by one of the following methods:

(
Disposal by reinjection or percolation: Such disposal is allowed only after obtaining a groundwater discharge permit pursuant to Part 3 of the Water Quality Control Commission Groundwater Regulations. These regulations are issued by the Groundwater Discharge Permitting Section of the Groundwater Quality Bureau of the New Mexico Environment Department.  In addition, the tank owner or operator should submit a Notice of Intent to Discharge pursuant to 20 NMAC 6.2.1201.

(
Disposal to a surface water body or tributary is allowed only after obtaining a permit to discharge from the U.S. Environmental Protection Agency, Region 6, Dallas, Texas, under the National Pollutant Discharge Elimination System (NPDES) permit program.  Application is to be made at least 180 days before the date on which the discharge is to commence.  Contact the Environment Department to see if the generic NPDES permit approved by U.S.EPA Region 6 is useable at your site.

(
Disposal at a wastewater treatment facility requires written permission from the owner of the facility, prior to any discharge.   Pretreatment of the wastewater prior to discharge into the system may be required to meet local requirements.

(
Other permits may be required by city, county, municipal or other local agencies. Tank owners and operators are urged to ensure all permitting is completed prior to any discharge activity.

1.8 DISPOSAL OF RECOVERED PETROLEUM PRODUCT 

All petroleum products recovered during investigation or remediation activities should be removed from the site and taken to an approved recycling facility.
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