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Petroleum releases are capable of causing conditions hazardous to humans and other life.  The identification and management of these risks is a major focus of the Minnesota Pollution Control Agency (MPCA) leaking underground storage tank (LUST) program.  This document describes the procedures for risk assessment for:  1) Water supply wells, 2) petroleum vapors, and 3) surface waters.  Report and discuss the results in the “Remedial Investigation Report Form” (fact sheet #3.24).



I.  WATER WELL SURVEY   



	The water well survey identifies possible ground water wells which may be at risk from the petroleum release and also provides information regarding the geology and ground water use near the release site.  A water well survey is required for all sites where a limited site investigation is necessary except those sites which have a sufficent separation distance between contaminated soil and ground water.  For the water well survey, complete the following:



Conduct a walking survey of all properties within 500 ft. from the edges of the plume.  This survey should consist of the following:



Make contact with all residents, business owners, etc. within this area to determine if a water well exists on each property.  Contact should involve either personal contact, telephone conversation, or leaving a postcard or brief letter at each address which, at a minimum, includes: 1) a request  for the needed information (including well usage and construction information, if a well is present), 2) a brief explanation that the purpose of the request is to assess the potential risk to nearby water wells from a nearby property (specify) that contains petroleum contamination, and 3) a statement that if no reply is received it will be assumed that they have no wells on site.



Look for obvious well completions on the properties within the survey area.



Look for possible off-site petroleum sources.



Submit a list of the addresses of all properties within 500 ft. from edges of the plume to the city utility billing department to confirm the status of water supply to those addresses.



Review the well log database at Minnesota Geological Survey for wells within 1/2 mile of the plume to provide information on aquifer usage and geology.  This search should not be limited to just the computerized County Well Index, but also all other well records not entered in the County Well Index.



II.  VAPOR RISK ASSESSMENT AND SURVEY



	Petroleum and petroleum vapors can migrate through the ground and create explosive conditions in structures and utilities.  Also, prolonged exposure non-explosive levels of petroleum vapors can impact human health.  A vapor risk assessment as described below in section A is required for all sites where a limited site investigation is necessary.  If the vapor risk assessment suggests a risk to buildings or structures and their occupants then a vapor risk survey is needed, as outlined in section B.



A.  Vapor Risk Assessment



	A vapor risk assessment is essentially an interpretation of the subsurface vapor migration potential based on the nature of the petroleum release, the characteristics of the contamination plume and other subsurface conditions.  This means using data collected from the soil and ground water investigation and relating this to the locations and types of subsurface pathways and structures.  In making this interpretation it is important to recognize the following concepts:



The highest vapor risk setting involves:



Ground water which intersects contamination and backfilled utility trenches, sewer lines and basements (or other confined spaces); and 



Sites with free product or ground water with high levels of dissolved gasoline or other highly volatile petroleum products (Note: while fuel oils are far less explosive they still pose health risks through inhalation).



Vapors migrate along pressure gradients, moving from high to low pressure.  Consequently, enclosed structures, e.g. buildings, can be a low pressure point, particularly at times of the year when a furnace is operating.  Even buildings without basements can be a draw for subsurface vapors.



The condition and type of storm and sanitary sewer lines can be very important since clay tile sewers or very old sewers with cracks or gaps can allow inflow of ground water.  (However, vapors can migrate in backfill of intact sewer lines).



B.  Vapor survey



	If vapor concentrations above 10 percent of the lower explosive limits (LEL) are detected at any time, do not enter buildings or continue sewer survey.



Contact Immediately:



Local Fire Department (911) and

State Duty Officer (24 hours)

612/649-5451 or 1-800/422-0798

TDD users call 612/297-5353 or Greater Minnesota TDD 1-800/627-3529



	If any lower detections are noted on the explosimeter or photoionization detector call the duty officer or the project manager.



	Only a person with proper training, experience and equipment should conduct the survey due to the potential hazards of working with sewers (i.e., sewage, vapors, traffic) and confined spaces.



	When conducting a utility vapor survey:



Contact the city utility department.  They can provide sewer maps to determine sewer construction, depth, and the direction of sewer flow and assist in locating and opening manholes.



Contact the local police department or public works department if traffic control is needed.



Use traffic cones, parked vehicles, or other barriers for safety.



Use both an explosimeter and photoionization detector (PID) to take vapor readings.  Start at the manhole closest to the site.  Work upstream and downstream to determine where product or vapors are entering, and the extent of the impacted area.  "Crack" each cover first and take readings of oxygen, explosimeter and PID.  Repeat measurements at mid-depth and at the waste water level.



Check the air flow direction from the manhole to determine if dilution is occurring.



Collect a water or sewage sample.  Look for rainbow sheen and check for odors.  If there is odor but no product, use a PID to conduct a jar/bag headspace analysis on the water or sewage sample.



Check all the incoming branches in the sewer, if possible.  If odors are detected, continue upstream and downstream even if no product is present.  Vapors may travel "upstream" from the source (especially in winter) and therefore may be misleading.



Check lift stations near the site.



	When conducting a basement vapor survey:



Interview the building owner and/or occupant to determine the frequency and occurrence of petroleum odors.



Check basements which the vapor risk assessment indicates may be impacted, including site basement, using both an explosimeter and PID to take vapor readings.  Record names, addresses, and telephone numbers of building owners/occupants.

Take vapor readings to assess ambient air quality in the basement.



Check for vapors near basement sewer drains, and near any cracks in the foundation.  Carefully check for vapor pockets at covered sumps, building corners, crawl spaces, or in any area of poor air circulation.



III.  SURFACE WATER RISK ASSESSMENT



	Sites involving a surface spill that flow to a surface water (including wetlands) generally pose the greatest potential impact to surface water quality and, therefore, are most often initially addressed in an emergency response mode.  The following assessment procedures pertain to potential surface water impacts via discharge from contaminated ground water.  A surface water risk assessment is required for all sites where a limited site investigation is necessary.



Identify all nearby surface waters (i.e., in general, those within ¼ mile of the site)



Evaluate the ground water quality between the site and the surface water.  Specifically, indicate whether there is a clean down gradient soil boring or monitoring well located between the site and the surface water.  If the boring/well is not clean or nearly clean it is assumed that contaminated ground water discharges to the surface water.



If a discharge is occuring determine the discharge rate based on the plume width, plume thickness, hydraulic conductivity, and horizontal gradient (refer to the equation in Section 9 of the “Remedial Investigation Report Form” (fact sheet #3.24)).



	





































































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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