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Excavation is an appropriate type of corrective action at some petroleum release sites.  This is one of several types of corrective actions that may take place at a petroleum tank release site.  The purpose of soil excavation is to remove contaminated soil that actually or potentially acts as a source of ground water contamination, or poses other environmental and/or health threats.



This document addresses the following topics:  Planning ahead; excavation; field screening during excavation; soil analytical sampling; storage and treatment of contaminated soil; limited site investigation; and excavation reporting.



The excavation report deadline is 10 months from the date of receipt of the standard letter.  A shorter deadline may be established by the Minnesota Pollution Control Agency (MPCA) staff for high priority sites.





PART I:   PLANNING AHEAD



Tank removals must be done by an MPCA-Certified Contractor.  It is in your best interest to obtain at least two bids on the work before you hire a contractor so that, if contaminated soil is encountered, you will have met the Petro Board requirement for bidding.  Bid forms are available from the Department of Commerce (call 612/297-1119 or 612/297-4203).



Prior to excavation, soil borings may be useful for estimating the location, extent and magnitude of soil contamination.  Pre-excavation soil borings can also determine whether soil remediation is necessary or whether to consider alternative methods.



Prior to tank removal, plan ahead for storage of contaminated soil during site work (section V), and treatment of contaminated soil (see fact sheets #3.8 "Land Treatment of Petroleum Contaminated Soil:  Land Treatment Sites," #3.15, "Thermal Treatment of Petroleum Contaminated Soil,” and #3.18 “Composting of Petroleum Contaminated Soil”).  Remember that off-site storage of contaminated soil requires MPCA staff and local prior approval.



Arrange for an environmental consultant with a photoionization detector, flame ionization detector or reasonable equivalent to screen soil and select samples for laboratory analysis during the excavation project (see fact sheet #3.22 “Soil Sample Collection and Analysis Procedures”). 





PART II:   EXCAVATION



The following is a guide to be used during excavation.  A flow chart is attached to help facilitate decision making in the field (Attachment A).  Excavations should not endanger structures, including buildings, roads, utility lines, etc., and should be in compliance with Occupational Safety and Health Administration standards.



Note:  If there are vapor impacts, drinking water impacts, the release was a recent spill, or there is a potential unstable condition, contact MPCA staff for site specific soil excavation criteria.  (An unstable condition may be characterized as any situation where the consultant and/or tank removal contractor feels there is significant potential for the release to produce explosive or toxic vapors in structures or utilities, or impact a potable water supply.  It is possible that removal of tanks and contaminated soil could increase the potential for vapor impacts.  If you are in doubt, contact MPCA staff for guidance).



1.	General Excavation Procedures.  Begin the excavation as close as possible to the source.  First remove the most heavily contaminated soil.  This includes petroleum saturated soil, soil with obvious petroleum staining, and soil with strong odors.  Many times this soil is adjacent to pump islands, distribution lines, or the underground storage tanks.  Soil action levels are as follows:





TABLE 6.1



Fuel Type in Soil�Action Level��Gasoline and aviation gasoline�Field screening - 40 parts per million (ppm)��Diesel fuel, fuel oil, used or waste oils, jet fuel, kerosene�Any visual evidence of contamination, or field screening above 10 ppm.��

Segregate excavated soil below the action levels from the more contaminated soil.  Soil below the action levels may be used to backfill the excavation on this site only.  Soil excavation is not necessary if contamination surrounding the tank system is below the action levels, however, soil samples must be collected (see Part IV, Soil Sampling, below).



2.   Excavation when new tanks are being installed.  Remove contaminated soil above the action levels up to a volume that will accommodate the new tank installation.  This volume can be calculated from Tables 6.2A and 6.2B.  If excavation removes all contamination above the action levels and ground water is not suspected to be impacted, complete an Excavation Report Worksheet and submit the worksheet to the MPCA project manager.  If contamination remains after this excavation, proceed to item 3, below. 



�

TABLE 6.2A�TABLE 6.2B��NEW TANK SIZE

(gal)�FOR EACH TANK

TO BE INSTALLED

ADD (yds)�OLD TANK SIZE

(gal)�FOR EACH TANK

TO BE REMOVED

SUBTRACT (yds)��     550�  30�     550�  3��  1,000 � 40�  1,000�  5��  2,000� 70�  2,000� 10��  3,000�  90�  3,000� 15��   4,000�110�  4,000� 20��   5,000�130�  5,000� 25��  6,000�140�  6,000� 30��  8,000�170�  8,000�  4��10,000�210�10,000� 50��12,000�240�12,000� 60��15,000�260�15,000� 75��20,000�320�20,000�100��25,000�400�25,000�125��

Note:	For new pipe trenching allow one-third (0.33) cubic yard for every one (1) linear foot of contaminated trench.



EXAMPLE:	Two 10,000 gallon tanks are to be installed in the old tank basin, where one 4,000 gallon tank and one 6,000 gallon tank will be removed.

	(210 + 210) - (20 + 30) = 370

	Up to 370 cubic yards of contaminated soil may be removed.



3.	Additional excavation when new tanks are being installed.  If test pits indicate the amount of contaminated soil remaining is less than 150 cubic yards, and ground water was not encountered, you may attempt to excavate contaminated soil above the action levels up to a total of an additional 150 cubic yards.  If the excavation removed all contamination above the action levels, complete an Excavation Report Worksheet and submit to the MPCA project manager.  If contamination remains above the action levels, a limited site investigation (LSI) will be required (see Part VII).  Contaminated soil should NOT be returned when new tanks will be installed in the same basin.



4.   Excavation of soil on sites where new tank installation is not occurring.  Initiate test pits in the area of maximum contamination.  If test pits indicate that more than 150 cubic yards of contaminated soil remains, or contamination is below the reach of the backhoe, or contamination is in contact with ground water, a LSI will be necessary.  If the 150 cubic yard excavation removed all contamination above the action levels, complete an Excavation Report Worksheet and submit to the MPCA project manager. 







5.	Returning soil to excavation basin.  When an LSI will be required, the contaminated soil removed during digging of the test pits and the additional 150 cubic yards should be returned to the excavation basin.  If excavated soil is considered to be petroleum saturated, contact MPCA staff prior to returning soil to the excavation.



6.	All projects excavating more than 150 cubic yards must have WRITTEN MPCA approval, except where new tanks are installed (if new tanks are installed, follow Tables 6.2A and 6.2B).  MPCA approval for additional excavation is site specific and depends on such factors as the anticipated benefit, expected volume of additional soil, and potential risk to ground water.



Excavation costs may not be fully reimbursable through the Petro Board if excavation exceeds 150 cubic yards without MPCA written approval (or limits in Tables 6.2A and 6.2B when new tanks are installed), or if excavation is carried out beyond the action levels.



7.	Treatment of petroleum contaminated soil.  When excavation alone was able to address petroleum contamination, or when soil is removed to accommodate new tank installation, the removed soil must be treated in accordance with an MPCA approved treatment method.





PART III:   FIELD SCREENING DURING EXCAVATION



Conduct field screening in accordance with fact sheet #3.22, "Soil Sample Collection and Analysis Procedures."  Be sure the field instrument is properly calibrated.



During excavation, screen soil frequently enough to verify the need for soil removal (at least one soil vapor analysis for each 10 cubic yards of soil removed).  Label these soil samples with the prefix "R", for "removed" (e.g., R-1, R-2, R-3, etc.).  The field technician should carefully document successive soil vapor readings vertically below the source of release, indicating the depth and location of each sample.



After excavation is complete, screen soil samples from the bottom and sidewalls of the excavation to document remaining contamination.  Soil analytical sampling is required at this stage (see items 1 and 2 in Part IV, below). 



PART IV:   SOIL ANALYTICAL SAMPLING FOLLOWING EXCAVATION



When excavation is complete, collect soil samples for laboratory analysis to document the contamination remaining in place and the contamination removed.  Collect and analyze soil samples following procedures and methodologies described in fact sheet #3.22, "Soil Sample Collection and Analysis Procedures."  Collect soil samples as follows:

�

1.	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.



2.	Bottom samples.  Collect the following samples from the bottom of the excavation when all excavation is complete.  Label these samples with the prefix "B", for "Bottom" (e.g., B-1, B-2, B-3, etc.):





TABLE 6.3



One tank�two samples; one from directly below each end of the tank��More than one tank <10,000 gallons�one sample directly below the center of each tank��More than one tank 10,000 gallons or larger�two samples from below each tank; one from directly below each end of the tank��Leaking lines�one sample from below each suspected point of release��Dispensers�one sample from below each dispenser which is removed��Any additional samples needed to adequately characterize the excavation.��



3.	Sidewall samples.  If contaminated soil above the action levels remains in the sidewalls of the excavation, collect samples to characterize the remaining contaminated soil.  Label these samples with the prefix "S" for "sidewall" (e.g., S-1, S-2, S-3, etc.).



4.	Ground water in excavation.  If ground water occurs in the excavation, collect a water sample; also collect soil samples near the soil/ground water interface to help characterize potential impacts to ground water from remaining contaminated soil.  Limit the analytical parameters for this type of ground water sample to benzene, ethylbenzene, toluene, xylene, and total petroleum hydrocarbons using gasoline range organics (GRO) and/or diesel range organics (DRO).



	Do not collect a water sample if free product or a product sheen is present.



5.	Sampling the contaminatd soil stockpiles.  Collect and analyze soil samples (grab samples) from representative portions of the excavated soil pile, using the methods described in fact sheet #3.22 “Soil Sample Collection and Analysis Procedures”.  Label these samples with the prefix "P" for "Pile" (e.g., P-1, P-2, etc.).



	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).





PART V:   STORAGE AND TREATMENT OF CONTAMINATED SOIL



Store excavated contaminated soil on an impermeable surface, covered with plastic.  Anchor the plastic covering in place with clean soil or other suitable material.  Off-site soil storage requires pre-approval by MPCA staff and local government officials.  Storage at land treatment sites must be in accordance with Minn. R. ch. 7037.  Improper storage of contaminated soil may result in additional releases to the environment, and a corresponding reduction in your reimbursement.



Petroleum contaminated soil must be properly treated.  Refer to fact sheets  #3.8 ("Land Treatment of Petroleum Contaminated Soil:  Land Treatment Sites"), #3.15 ("Thermal Treatment of Petroleum Contaminated Soil”) and #3.18 (“Composting of Petroleum Contaminated Soil”) for treatment and approval procedures.  Fact sheets and application forms for soil treatment are available from the MPCA , Tanks and Emergency Response Section at 612/297-8565.





PART VI:   ADDITIONAL INVESTIGATION



Additional investigation is required at sites with sandy or silty sand soil  (Unified Soil Classification System/American Society for Testing Materials)  and where the water table is within 25 feet of the ground surface.  Advance a soil boring directly through the suspected source area (former underground storage tank basins, pump islands, and/or other source areas), in the following situations: 



laboratory analytical results for soil from the suspected source area excavation base are         1-50 mg/kg GRO/DRO; or



visual or other evidence of contamination remains in the suspected source area.



Analyze soil samples in accordance with fact sheet #3.22 (Soil Sample Collection and Analysis Procedures).  If the boring(s) encounters contaminated ground water, an LSI is necessary.





PART VII:   LIMITED SITE INVESTIGATION   



An LSI is generally necessary at sites where contamination cannot be addressed by excavation alone, contaminated soil is in contact with ground water, or ground water is suspected to be impacted.  An LSI will be required if any of the following situations exist:



1.	Soil contamination above the action levels (Table 6.1) remains and/or if laboratory analytical results from soil samples taken from the base or sidewalls, or soil returned to the excavation, are greater than 50 ppm GRO/DRO in sands and gravels, or greater than 100 ppm GRO/DRO in silts and clays (see Table 6.5).







TABLE 6.5



Soil Type�LSI required if:��sand/gravel�a.  soil above action level in Table 6.1 remains, or

b.  water table is within 25 feet and soil contamination is between 1 & 50         mg/kg GRO/DRO,* or

c.  soil contamination greater than 50 mg/kg GRO/DRO remains.��silt/clay�d.  soil above action level in Table 6.1 remains; or

e.  soil contamination greater than 100 mg/kg GRO/DRO remains.��

*  If these conditions exists, then an additional boring should be advanced through the remaining

    contamination down to the water table prior to the start of an LSI.



2.	Ground water is present in the excavation and has been in contact with either petroleum product or petroleum contaminated soil;



3.	Contamination intercepts a seasonally high water table (indicated by mottling on the excavation sidewalls) or bedrock;



4.	Other impacts are known or suspected (such as discharge of contaminated water to surface waters or utilities, vapor impacts to buildings or utilities, etc.).



MPCA staff may allow exceptions to these criteria on a site-specific basis.





�PART VIII:   EXCAVATION REPORT SUBMITTAL



Complete the "Excavation Report Worksheet for Petroleum Release Sites" (fact sheet #3.7).  If an LSI is not required, submit the Excavation Report Worksheet for MPCA review.  Be sure to include all required data and figures.  If an LSI is required, include the Excavation Report Worksheet as an appendix to the “Remedial Investigation Report Form” fact sheet #3.24.  MPCA staff will not review Excavation Report Worksheets indicating an LSI is necessary, until the LSI has been completed.  The Excavation Report Worksheet should also be included as an appendix to an “Remedial Investigation Report Form” if a full remedial  investigation is conducted.



The excavation report deadline is 10 months from the date of receipt of the standard letter.  A shorter deadline may be established by MPCA staff for high priority sites.



















































Upon request, this document and other MPCA documents can be made available in other formats, including Braille, large print and audio tape.  TTY users call 612/292-5332 or  800/657-3864 (voice/TTY).



Printed on recycled paper containing at least 10 percent from paper recycled by consumers.
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