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I.  Policy Statement





     The Minnesota Pollution Control Agency (MPCA) Leaking Underground Storage Tank (LUST)     program takes a risk-based approach to corrective action at petroleum release sites.  The risks targeted are those posed by:





Contaminated ground water that has impacted or may impact human health; 





Subsurface contamination that has led or may lead to petroleum vapor impacts to people or structures; and 





Contamination that has impacted or may impact surface water quality.  





The policy’s consideration of risk posed by soil contamination is limited to its potential to contaminate ground water or surface water or lead to vapor impacts, rather than the risk it poses from direct exposure (i.e., dermal contact or ingestion).  This reasoning is based on the potential rapid degradation of petroleum compounds at the surface and the expectation that under most tank site scenarios very little direct soil exposure potential exists.  Exceptions may be made on a site-specific basis.





Other critical aspects of this policy include the following:





Risk evaluation for sites is based largely on the assumption that land use will remain the same or be similar to current land use.





Risk evaluation is based primarily on the direct measurement and tracking of contaminants rather than the use of contaminant fate and transport models.





Where risks to receptors are low, the MPCA LUST program relies on natural biodegradation as a corrective action, provided that site conditions support this approach.





    We believe the policy outlined in this document is reasonable for the following reasons:





Risks to human health and the environment are reduced.





A risk-based strategy allows for the efficient use of limited resources.  





Natural biodegradation is an effective process for stabilizing and decreasing the size of petroleum plumes under most hydrogeologic settings in Minnesota.





Natural attenuation mechanisms besides natural biodegradation effectively limit the size of petroleum contamination plumes under most settings in Minnesota.





Two statutes (the Ground Water Protection Act, Minn. Stat. ch. 103H (1994), and the Petroleum Tank Release Compensation Act, Minn. Stat. ch. 115C (1994)) and one rule (the Underground Waters Rule, Minn. Rule ch. 7060) have been considered during the development of this cleanup policy.  The two statutes can potentially lead to contradictory conclusions.  On one hand, the Ground Water Protection Act requires the prevention of ground water degradation.  On the other hand, the Petroleum Release Compensation Act requires the use of natural biodegradation at low risk release sites.  We believe this cleanup policy attempts to balance the potentially contradictory statutes.





The attached flowchart provides the basic steps in the process from the report of the release to its closure.  Some sites may require different steps depending on site conditions.  The flowchart does not indicate what specific actions will be necessary to bring the site to closure.  An overview of these actions is provided in the following narrative.





II.  Sites Requiring Immediate Action





      1.  Emergency and High Priority





Emergency sites and some high priority sites generally require immediate action.  Petroleum release sites with a contaminated drinking water well or high vapor levels in basements or utility conduits are often managed initially by the Emergency Response Unit.  The objective of initial actions is to stabilize the site by providing alternative water, reducing the vapor impact, or starting free product recovery.  Once such sites are stabilized, the LUST Program staff will manage the regulatory oversight.  Even though the site may no longer be an emergency, the site may still be viewed as a high priority for prompt review of submitted reports.  High priority conditions are as follows:





Existing drinking water well impact





Existing vapor impact





Existing surface water impact as indicated by 1) a product sheen on the surface water or 2) a product sheen or volatile organic compounds in the part per million range in ground water in a well located close to the surface water





Releases that are both recent (generally, within 30 days) and sudden





Free product sites





Releases in hydrogeologically sensitive areas





High priority sites with free product should be addressed in accordance with MPCA fact sheet 


# 3.3 Free Product: Evaluation and Recovery.





Quick action is often warranted at recent release sites in order to avoid a more difficult or costly investigation and cleanup if the contamination spreads. Once the release is stabilized by active removal of highly contaminated soil (with MPCA staff approval) and free product (if present), these sites should be investigated like any other release site.





�
Hydrogeologically sensitive sites generally include sites where sand and gravel aquifers are tapped by nearby water wells (within or potentially within 500 feet from the edges of the plume) and sites with thin soil over karsted or fractured bedrock.  Release sites in hydrogeologically sensitive areas are also a high priority due to their susceptibility for rapid contaminant movement.





        2.  Tank Removal/Soil Excavation





Some immediate action at release sites involving a tank removal also may be appropriate.  In these cases, the immediate action would be soil removal.  This makes sense for some tank removal situations where a small amount of contaminated soil exists because a more costly investigation can be avoided.  Refer to MPCA fact sheet # 3.6 Excavation of Petroleum Contaminated Soil for specific guidance.  If petroleum contamination can be addressed solely by excavation in accordance with this guidance the site would be eligible for closure; if not, then a limited site investigation should be conducted.


	


III.  Remedial Investigation 





        1.  Limited Site Investigation





A Limited Site Investigation (LSI) as described in this document and the MPCA fact sheet 


# 3.19 Soil and Ground Water Investigations Performed During Remedial Investigations, is required at all petroleum tank release sites except those where excavation alone addressed the contamination.  The purpose of a LSI is to provide a “snapshot” of the site conditions.  The specific objectives of the work at this stage are as follows:





Determine the horizontal and vertical extent of soil contamination.





Evaluate whether there is a sufficient separation distance between contaminated soil and ground water.





Determine if ground water has been impacted.  (Monitoring wells are not required at this stage of investigation;  ground water samples from temporary monitoring wells or push probes are satisfactory.)





If an insufficient separation distance exists between contaminated soil and ground water or if ground water has been impacted, then determine if the aquifer is a resource aquifer (i.e., a potable aquifer with a sustainable yield or a non-potable aquifer with a sustainable yield that can be used for industrial or agricultural purposes.)





If an insufficient separation distance exists between contaminated soil and ground water or if a resource aquifer is impacted, then identify potential drinking water or beneficial use receptors within 500 feet from the edges of the plume and check the Minnesota Geological Survey records for wells within ( mile.





Determine whether free product is present or possibly present.





Assess the vapor risk potential.





Assess the surface water risk potential.





Once an LSI is completed, either a full remedial investigation (RI) will be necessary or the site will be eligible for closure.  If  the LSI shows that a resource aquifer has been impacted above the Minnesota Department of Health Health Risk Limits (HRLs), then a full RI will be required.  If a resource aquifer has not been impacted or is not likely to be impacted and the remaining contamination poses a low risk to human health or the environment, then the site is eligible for closure.  If an insufficient separation distance exists between the contaminated soil and a resource aquifer, additional assessment or active soil cleanup is required.








      2.  Full Remedial Investigation





The primary difference between a full RI and an LSI is that a full RI requires additional hydrogeologic information, including ground water monitoring data taken over a period of time.  The additional objectives of the RI are as follows:





Determine the full vertical and lateral extent and magnitude of ground water contamination with monitoring wells.  (For the purposes of investigations of most plumes, the “extent and magnitude” is defined as any impact above the HRLs).





Calculate ground water flow directions, velocities.





Determine plume stability and whether site conditions are adequate to support natural biodegradation (Refer to the fact sheet # 3.21 Assessment of Natural Biodegradation at Petroleum Release Sites).





As a general guideline, an RI report form should be submitted after two quarterly rounds of ground water sampling.  RI reports should be submitted to the MPCA fully completed.  If they are incomplete (e.g., all necessary risk information is not included or if the monitoring data shows that the petroleum contamination is not fully defined) the RI report will not be approved and a notification will be sent to the responsible person (RP) indicating the missing elements.  If the site information suggests that an active cleanup is needed, the consultant should make this recommendation in the RI report form.  The MPCA staff will review such RI report forms at a higher than normal priority to determine if active cleanup is required.  Staff will respond with either a request for a proposal for additional monitoring or a Corrective Action Design (CAD) report.   





             The MPCA staff recognize that it is not possible to establish plume stability with only two rounds of ground water sampling.  Therefore, ground water monitoring should continue from all monitoring wells on a quarterly schedule until site closure is granted or a new schedule is approved by MPCA staff.  At least six rounds, or more, of quarterly monitoring data will be necessary to evaluate plume stability on a site by site basis.  However, MPCA staff will consider sites to be eligible for an “interim CAD approval” after only two rounds of ground water sampling (provided all other information is adequate).





IV.  Site Cleanup Decision





The decision to close a site, monitor natural biodegradation, or do active cleanup is based on information collected during the investigation of the site.  This section describes the actions taken where there are actual or potential impacts to ground water vapor receptors and surface water with corresponding cleanup goals or strategies.  The MPCA LUST Program recognizes that the stated cleanup goals are not technologically achievable at many sites using currently available technology.  However, reasonable efforts should be made to reach the lowest level attainable.  (Cleanups are not required to levels below the goals given in this policy if indeed lower levels can be achieved.) 





      1.  Ground water impacts





               A.  Non-resource aquifer and “soil-only” impacts





In general, the need for active cleanup at sites with impacts to aquifers that are not resource aquifers or sites with soil-only impacts will be dictated by the potential for cross-contamination to resource aquifers.  If the soil boring information from an LSI or an RI indicates that site conditions are such that petroleum migration to a resource aquifer is likely, then some type of active cleanup will be required.  The goal is to eliminate the likelihood of contamination to a resource aquifer.  Generally, the strategy to achieve this is to clean up the most contaminated soil close to the point of release. 





               B.  Resource aquifer impacts





                     The ultimate goal at all petroleum release sites with impacts to resource aquifers is to return the contaminated ground water to drinking water quality levels or the natural, non-potable water quality level present before the release.  To achieve this goal the MPCA LUST program relies on natural biodegradation, active cleanup, or both.  The need for active cleanup depends on 1) whether water supply wells are at risk, 2) the size of the plume, 3) the stability of the plume, and 4) whether natural biodegradation is occurring.





i.  High risk resource aquifer/water supply scenarios 





The MPCA LUST program will likely require active cleanup at petroleum release sites with the following water supply risk scenarios:





a drinking water supply well impacted above HRLs or additive HRLs (or below HRLs or additive HRLs with a potential for levels to increase) and no other source of water supply is feasibly available to replace the well or wells;





an industrial or agricultural water supply well impacted above some beneficial use level and no other source of water supply is feasibly available to replace the well or wells; or





ground water monitoring data indicates the plume is advancing in the direction of a water supply well and the well is expected to become impacted and no other source of water supply is feasibly available to replace the well or wells.





For drinking water resource aquifers ground water should be cleaned up across the plume to HRLs.  For industrial/agricultural use resource aquifers ground water should be cleaned up across the plume to site-specific beneficial use levels.  Active cleanup strategies can range from removal or treatment of contaminated soil (if nearby water wells have not been impacted and are relatively far from the edges of the plume) to a full-scale soil and ground water remediation system (if water wells have been impacted and other remedies like long-term point-of-use treatment are not practical).  





In any case, soil should be cleaned up to the degree necessary to achieve the ground water cleanup goal.  At a minimum, this would involve addressing the largest mass of contamination--in general, the contaminated soil close to the point of release.





�
ii.  Lower risk resource aquifer scenarios





For sites without actual or potential impacts to existing water wells (or where another source of water supply is feasibly available to replace threatened wells), the need for and degree of active cleanup depends on the plume size (the total length), the stability of the plume, and whether natural biodegradation is occurring or not.  The following table outlines the possible scenarios with typical required actions and desired cleanup goals.  The MPCA LUST program reserves the right to require different actions depending on unique site conditions.  








Size


of the plume �
Is the plume stable?�
Is natural biodegr.


occurring?�



    Required Action�



    Cleanup Goal�
�
<200’�
yes


�
yes�
Site is eligible for closure�
HRLs @ 200 feet�
�



�
yes�
no�
Active cleanup�
HRLs across plume�
�



�
no�
yes�
Ground water monitoring; if data indicates that plume will reach 200’ then do active cleanup�
HRLs @ 200 feet�
�
�
no


�
no�
Active cleanup�
HRLs across plume�
�
>200’


�
yes


�
yes�
Either ground water monitoring or active cleanup�
HRLs @ 200 feet�
�



�
yes�
no�
Active cleanup�
HRLs across plume�
�



�
no


�
yes�
Active cleanup�
HRLs @ 200’�
�



�
no�
no�
Active cleanup�
HRLs across plume�
�



Based on this table, natural biodegradation without active cleanup will be relied upon at petroleum release sites if the plume is small (total plume length is less than 200 feet) and stable and site conditions support natural biodegradation.  A minimum of six quarterly ground water samples are necessary to confirm plume stability for closure.





Where natural biodegradation is not occurring active cleanup will be required.





The decision to clean up a site with an unstable plume (where natural degradation is occurring) depends on the plume size--specifically, whether the plume will reach a size of 200 feet.





Where a plume is large (greater than 200 feet), stable, and natural degradation is occurring the RP has a choice to either allow natural biodegradation with ground water monitoring or do some active cleanup.  The decision should ultimately consider the plume size and the rate of natural biodegradation.  Closure will not be granted until the plume reaches the cleanup goal of HRLs at 200 feet.  Clearly, some plumes may take a very long time to remediate to the HRL cleanup goal on their own.  At least five annual sampling events are required before monitoring can be scaled back.  The RP should also understand that the Petro Fund reimbursement program may or may not be available for cleanup work (if necessary) in the future.  





To meet the cleanup goals for any scenario listed above, active cleanup should focus on addressing the largest mass of contamination--in general, the soil contamination near the point of the release.  Additional cleanup beyond soil contamination will depend on site-specific factors and conditions including, but not limited to, the economical feasibility or the technical achievability of a successful cleanup to HRLs.





The plume size cut-off of 200 feet is based on a statistical analysis of the length of petroleum plumes in Minnesota.  A random sampling of leak sites was made and the plume length of those with both ground water contamination and monitoring well data were measured.  It was found that 80% of the petroleum plumes were approximately 200 feet or less.  Because of the relatively small size, the MPCA LUST program staff does not consider these plumes a large threat to Minnesota’s overall ground water resource assuming plume stability and that natural biodegradation is occurring.  





      2.  Vapor impacts





For vapor accumulation problems, the goal is to solve the impact problem or prevent any likely future impacts.  This can either be done by cleaning up soil and ground water to a level sufficient to prevent future vapor accumulation (i.e., through free product removal and cleanup of highly contaminated soil and/or ground water) or by eliminating the exposure pathway by changing the conditions (e.g., repair or replacement of sewer lines with cracks or gaps which allow inflow of contaminated water).





    3.  Surface water impacts 





The MPCA LUST program staff will determine the ground water cleanup goals for surface water impacted sites in consultation with the MPCA Water Quality Division.  The surface water impact assessment is based largely on the classification of the receiving water involved and the projected discharge to this receiving water (as determined by ground water quality immediately upgradient of the surface water and other plume and aquifer data).  If ground water cleanup is determined to be necessary soil should be cleaned up to the degree necessary to achieve the ground water cleanup goal.





V.  Site Closure





Sites will be eligible for closure after each phase of investigation or corrective action if cleanup goals have been met.  Because the risk-based decisions of this policy are largely based on current land use conditions, many sites will have petroleum contamination remaining at the time of site closure.  As such, some level of consideration needs to be given to any future issues relating to the contamination--primarily possible exposure occurring during or following site re-development.  The level of consideration varies depending on the site circumstances.





          Some site re-development may not change or disturb the subsurface and, therefore, the risk posed by contamination will likely not change.  In other cases contaminated soil may be exposed or unearthed.  The primary human exposure concern in these instances is with the site construction personnel (and, therefore, Occupational Safety and Health Administration guidelines for exposure would apply).  However, because identification of petroleum contaminated soil is generally easy due to its characteristic smell and visual appearance, site construction personnel can avoid unintentional exposure.  In any case, where contaminated soil must be permanently removed for construction or engineering purposes, the soil must be stored and treated in accordance with MPCA requirements. 





  �
Under some site re-development scenarios the exposure risk to persons living or working on the re-developed property may be increased.  The most obvious potential for exposure would be if water supply wells are unknowingly installed in contaminated aquifers.  Also, installation of basements or utilities in areas of subsurface contamination without careful planning or precautionary measures may lead to exposure to petroleum vapors.  





It has been the MPCA LUST staff’s general experience that in recent years buyers, lenders and developers of commercial property do not go into property purchases and development without reviewing site use history as it relates to possible contamination.  Still, to further protect against potential future concerns, MPCA LUST closure letters will state the general conditions under which the site was closed, indicate the responsible person’s responsibilities concerning the contamination and provide additional information about possible future actions regarding the contamination.  The LUST program will also be exploring or be involved with other means for informing concerned individuals regarding contaminated properties.  





Note:  Because our file storage capacity is getting more and more limited we request that consultants:  1) submit only one copy of a report to MPCA staff, and 2) submit reports double-sided whenever possible.





VI.  LUST Program Fact Sheets





In addition to this document the LUST program has developed the fact sheets and forms listed below to provide technical guidance for all phases of petroleum release reporting, investigating and cleanup.  MPCA staff expect consultants and contractors to follow the procedures described in these documents. 





Guidance For UST/AST Release Cleanup





LUST Cleanup Policy





3.1	Leaking Underground Storage Tank Investigation and Cleanup Policy





Release Reporting





3.2	Spills and Leaks Reporting


3.3	Free Product: Evaluation and Recovery


3.4	Free Product Recovery Report Worksheet


3.5	Surface Releases at Tank Sites





Excavation and Soil Treatment





3.6	Excavation of Petroleum Contaminated Soil


3.7	Excavation Report Worksheet for Petroleum Release Sites


3.8	Land Treatment of Petroleum Contaminated Soil: Land Treatment Sites


3.9	Application for a Petroleum Contaminated Soil Land Treatment Site (Form A)


3.10	Application to Land Treat Petroleum Contaminated Soil at an Approved Site (Form B)


3.11	Notification of Spreading Petroleum Contaminated Soil at a Land Treatment Site (Form C)


3.12	Soil Monitoring results for Land Treated Petroleum Contaminated Soil (Form D) 


3.13	Permit Application for a Land Treatment Facility 


3.14	List of Permitted Land Treatment Facilities and Preapproved Sites


3.15	Thermal Treatment of Petroleum Contaminated Soil 


3.16	Application to Thermally Treat Petroleum Contaminated Soil 


3.17	Thermal Treatment Facilities with MPCA Air Quality Permits


3.18	Composting of Petroleum Contaminated Soil 





Remedial Investigation





3.19	Soil and Ground Water Investigations Performed During Remedial Investigations


3.20	Risk Assessment Procedures at Petroleum Release Sites


3.21	Assessment of  Natural Biodegradation at Petroleum Release Sites


3.22	Soil Sample Collection and Analysis Procedures 


3.23	Ground Water Sample Collection and Analysis Procedures


3.24	Remedial Investigation Report Form 


3.25	Quarterly Monitoring Report


3.26	Annual Monitoring Report





Corrective Action





3.27	Elements of the Corrective Action Design


3.28	Corrective Action Design Installation Notification Worksheet


3.29	Soil Venting Pilot Test Worksheet


3.30	Air Sparging Pilot Test Worksheet


3.31	Corrective Action Design System Monitoring Worksheet


3.32	Air Emission Controls for Soil Venting Systems and Air Strippers


3.33 	Discharging Contaminated Ground Water





Miscellaneous Information


3.34	Site Assessments Prior to Tank Removal


3.35	Tanks and Emergency Response Section File Request Program and Request Form


3.36	Tanks and Emergency Response Section Fact Sheet Checklist


3.37	1991 Land Treatment Sampling Study


4.1	Minnesota’s Storage Tank Program


4.2	Six Steps to a Petroleum Tank Release Cleanup


4.3	Selecting an Environmental Consultant for Petroleum Cleanup


4.4	Common Questions and Answers


4.5	Site Investigation Diagram Example


4.6	What is the Role of the MPCA Staff ?


4.7	Petrofund Information


4.8	Emergencies and Free Product 


4.9	Tanks and Emergency Response Section Contact Person List


4.10	Glossary of Terms





VPIC 





5.1  Voluntary Petroleum Investigation and Cleanup Program


5.2  Development of Petroleum Contaminated Property


5.3  Application/Request for Assistance Form





�
VII.  Definitions and Acronyms





- Beneficial Use Levels:  Levels determined on a site-specific basis dependent on the actual usage of naturally, non-potable ground water and the necessary water quality level needed to maintain those uses. 





- HRLs:  Health Risk Limits for drinking water contaminants established by the Minnesota Department of Health.  These were based on an increased cancer risk of 1 in 100,000 for an adult consuming an average of two liters of water containing the contaminant per day for 70 years;  additive HRLs (a.k.a. “Hazard Index”):  fractional Health Risk Limits for a mixture of drinking water contaminants that add up to one or greater for contaminants that have the same toxicological endpoint.





- LSI:  Limited Site Investigation





- MDH:  Minnesota Department of Health





- Resource Aquifer:  A hydrogeologic unit with a sustainable yield of five gallons per minute to a well or the only viable water supply source in the area.   This includes aquifers that can be used for potable or non-potable uses.  See MPCA fact sheet 3.19 Soil and Ground Water Investigations Performed During Remedial Investigations for more specific guidelines on determining resource aquifers. 





- RI:  Remedial Investigation





- RP:  Responsible Person (or Party) 










































































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





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