
9.1 MIP Boring Data Allow On-Site Decisions to Fill Data Gaps and Reduce
Uncertainty during Triad Approach Evaluation at Five South Dakota Sites

John McVey
South Dakota Department of Environmental and Natural Resources – Petroleum Release Compensation Fund

john.mcvey@state.sd.us

In 2004, the South Dakota Petroleum Release Compensation Fund conducted a study to evaluate and report on the
effectiveness of using the triad approach to manage decision uncertainties associated with five petroleum release sites
across South Dakota (SDPRCF 2015). The goal of the study was to apply the principals of the triad approach to rapidly
characterize the sites, develop accurate CSMs, establish clear clean-up goals and move the languishing sites toward
regulatory closure as quickly as possible. A MIP coupled with an electron capture device, photoionization detector, flame

ionization detector and Columbia Technologies SmartData Solutions® (Columbia 2019) data processing and visualization
platform were selected to allow for real-time assessment and decision making. Standard confirmation sampling was used to
verify the rapid site assessment.

Similar to other sites included in the study, the former T&T Standard site was stalled in the assessment process and not
moving toward regulatory closure. A release (see Figure 9‑1) was discovered in December 1991, and assessments were
performed in 1992, 1993, 1994, and 1999. Three underground storage tanks (USTs) (one 10,000-gallon gasoline, one 8,000-
gallon gasoline, and one 3,000-gallon diesel) and about 900 cubic yards of contaminated soil were removed in 1992. Two
USTs (one 270 gallon and one 100 gallon) and about 10 cubic yards of soil were removed in 1994. Groundwater monitoring
was performed from 1992 to 2003. An additional assessment was required to define the extent and evaluate potential for
risk to underground structures (utilities) and city water supply wells. For this study, objectives included the following:

Confirm background data using perimeter test holes.
Identify all potential sources and determine if source areas are separate or co-mingled.
Resolve potential sources between on- and off-site properties.
Determine extent of dissolved plume relative to Source Water Protection Area.
Determine if deeper lithology is consistent with aquifer material.
Evaluate potential of excluding site from Source Water Protection Area.
Identify all downgradient pathways and receptors.
Identify location, depth, and construction of utilities and determine impacts.
Take confirmation soil & groundwater samples.
Analyze soil and groundwater samples for TPH-G, BTEX, MTBE, EDB, TPA.
Determine need for additional compliance monitoring wells.
Develop corrective action plan.

A total of 23 MIP borings were advanced over three days, resulting in approximately 13,000 data points collected over 640 ft
of drilling. In addition, three conventional direct-push confirmation borings were installed, resulting in approximately 65 data
points over 55 ft of drilling. An abandoned storm sewer filled with waste oil and two previously unidentified USTs were
discovered, partially due to the density of data provided by the MIP borings. Additional assessment was required to define
extent and evaluate the potential for risk to underground structures (utilities) and city water supply wells.

The major objectives were completed, and a Corrective Action Plan was developed. It was determined that groundwater
beneath the site is not hydraulically connected to the drinking water source and not necessary to meet drinking water MCLs.
No Further Action status was received in January 2007, slightly over two years after the MIP assessment.

At the former T&T Standard site, as well as the other sites included in the study, the availability of real-time data provided
the flexibility to augment the project work plan during the same mobilization, minimizing the need for future site visits to
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collect additional data. Consequently, the time and costs associated with redundant mobilization and demobilizations,
generation of interim reports, revision of work plans, and additional contracting to complete the necessary work were
avoided. Of the three sites that had prior assessment data, MIP assessment costs ranged from 15% to 70% less expensive
than conventional assessments.

Lessons learned from the triad approach study were as follows:

Pre-planning and establishing objectives up front proved invaluable in identifying and resolving differences in
assessment objectives, establishing site-specific remedial goals, and developing decision metrics for real-time
decision making as assessment data became available.
Prior to beginning work, consideration should be given to other technologies that can provide specialized
characterization (for example, LIF to assess a NAPL plume).
More up-front training on direct sensing technologies such as MIP and LIF would have been helpful before
beginning field work.
On-site real-time data collection proceeded smoothly and results were invaluable. On-site decisions were made
with regard to collecting additional data to fill data gaps and reduce uncertainty.
Heavier petroleum did not clear the MIP trunk line well and carry over was evident on logs from one boring
location to the next. Note: The exact nature of the heavier petroleum is not known, but it likely contained a
mixture of diesel, grease, and asphaltic tar.



Figure 9‑1. Former T&T Standard site.
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