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Ground Penetrating Radar (GPR) Survey
For the FSST Buffalo Pasture

Flandreau Santee Sioux Tribe
Flandreau, South Dakota

Introduction

The Flandreau Santee Sioux Tribe (Tribe) Brownfields Program requested the Wind River
Environmental Quality Commission (WREQC) Brownfields Program to complete a Ground
Penetrating Radar (GPR) Survey on a parcel of land owned by the Tribe. This parcel of land
(Site) is used for the Tribes’ buffalo pasture and farm operations. This is the report on WREQC’s
GPR survey of the Site and describes the survey methods, results, and conclusions.

The purpose of the GPR survey was to document the environmental condition of the Site.
Specifically, the Tribe’s objective was to determine if any buried solid waste disposal areas are
present at the Site which may have caused contamination of the property, affecting future
property use.

The scope of services for this project is contained in the Consulting Contract dated August 11,
2011, which was signed on August 18, 2011. The scope of services requires WREQC to provide
the equipment and personnel to complete a GPR survey of the Tribe’s Buffalo Pasture and to
provide a report to the Tribe describing the results of the survey. The GPR survey was completed
during the week of September 19, 2011.

Site Description

The Site consists of approximately 70 acres of Tribal land about 2 miles south of Flandreau, SD.
A Site Location Map is shown on Figure 1. The Site is located about one half mile west of
Moody County Highway J on the south side of 232™ Street. The property is located in a rural
residential and agricultural area.

The property has been designated as a Brownfield Site by the FSST Brownfield Program. The
Tribal Brownfield Program has already conducted Phase I and Phase 11 Environmental Site
Assessments of the Property. Additional information on the Site history, use, and physical setting
is described in the Phase Il Environmental Site Assessment Report (URS, 2010).

A Site Detail Map is presented on the July 6, 2010, air photo presented as Figure 2. The majority
of the Site is undeveloped pasture land used by the Tribe’s Buffalo Herd. The northern portion of
the Site is developed with a large barn, stock pens, and corrals where the buffalo are kept and
fed. There are currently two residences located on the west side of the buffalo pasture. A third
residence was formerly located near the northwest corner of the Site but has been removed.

The buffalo pasture is surrounded by a barbed wire fence to control animal movement. Access to
the buffalo pasture is from 232" Street, by a gravel road through a locked gate near the



northwest corner of the Site. The Tribe reported that an open dump site was formerly located
outside of the buffalo pasture gate on the northwest corner of the Site. Some cleanup of this area
has already been completed.

Methods

WREQC completed the GPR survey during the week of September 19, 2011. A site walkover
was held on September 20, 201 1. Personnel present at the walkover were Elizabeth Wakeman,
FSST Brownfields Coordinator, Brent Rohlfs, IHS Engineer, and Steve Babits, WREQC
Geologist. The purpose of the Site walkover was to look over the areas of the property to be
surveyed and to identify priority areas for GPR investigation.

The GPR survey was completed on September 21 and 22, 2011. The GPR survey was completed
using WREQC’s GSSI SIR-3000 Utility Scan system with a 400 MHz antenna. The 400 MHz
antenna is ideally suited for detecting metallic and non-metallic buried debris at depths of less
than 12 feet. The GPR system was mounted on the GSSI utility scan cart.

The GPR system was operated by Steve Babits, WREQC Geologist, who is a licensed
professional geologist in the State of Wyoming. Mr. Babits has completed a training course from
GSSI on the Utility Scan GPR system.

The GSSI Utility Scan system allows for two-dimensional real-time continuous GPR data
collection, data review, and interpretation. The GPR data profiles were reviewed in the field by
the GPR operator as they were collected to identify any potential targets of interest. Additional
GPR data collection was performed in the areas were potential targets were identified. The GPR
survey did not include any post-collection data processing. Photographs taken during the GPR
survey showing equipment operation and examples of data profiles and targets are contained in
Attachment 1.

Weather conditions were favorable for completing the survey with cloudy skies, air temperature
in the 50°s, and no precipitation. The only limitations to the GPR survey were due to the
presence of surface obstacles (buildings, trees, excessive vegetation, uneven terrain, etc) which
prevented access to the GPR utility scan cart in some areas. GPR data was not collected around
the two residential areas on the west side of the Site nor within the buffalo pens, corrals, or barn
areas.

Focused GPR survey was completed at the priority areas that were identified during the
walkover. These priority areas included a natural spring and the surrounding drainage area near
the southeast corner of the pasture and an excavated area and stock pond located immediately
southeast of the buffalo pasture gate. Focused GPR survey was also completed on the northwest
corner of the Site outside of the buffalo pasture, where the former residence and a dump site
were located. Focused survey was also completed in other areas where potential targets were
identified during profiling. GPR profiles were completed in these focused areas with
approximately 10 feet spacing.

Random GPR survey profiles and spot checks were completed on the remainder of the site. Spot



checks were made on low/high areas of the Site and the many areas where vegetation was absent
and/or ground disturbance was suspected.

Historic air photos were also obtained for several years between 1972 and 2010 from the USDA
field office in Flandreau. These air photos are presented in Attachment 2 and were reviewed by
the WREQC geologist for evidence of past ground disturbance to identify potential dump sites.

Results

Several areas of interest were identified during the GPR survey where buried material is
suspected. These areas were marked in the field with orange pin flags and are also indicated on
the Site Map on Figure 2. These areas are described in more detail below.

GPR profiling indicated additional buried metallic debris in an area west of the spring near the
southeast corner of the buffalo pasture. Some solid waste was already reportedly removed from
the spring area and scattered debris is visible on the surface and partially buried within the
flagged area. Another potential buried target was located further to the south on the west side of
the drainage downstream of the spring, near the buffalo pasture boundary fence.

Trash was reportedly disposed in the excavated area southeast of the buffalo pasture entry gate.
GPR profiling in this location indicated an area of metallic and non-metallic buried debris west
of the small pond within the excavated area.

No targets of interest were found around the stock pond east of the excavated area or within and
around the large soil stockpile in the center of the site. No targets were found within the many
other areas of bare ground scattered across the Site. These bare areas are likely created by the
buffalo and probably do not indicate recent ground disturbance or stressed vegetation due to
contamination from buried debris.

Another area of interest was found near the northeast corner of the site. Many non-metallic
targets were identified and marked here. It is also possible that these targets are buried boulders.
Potential targets were also found within the buffalo pasture just north of the gate, as shown on
Figure 2.

Outside of the buffalo pasture, several areas of interest were identified and marked on the
northwest corner of the Site. Some solid waste items such as paint cans were observed on the
surface and partially buried, and additional buried waste is possible.

Conclusions

The several areas of interest that were marked in the field during the GPR survey and which are
indicated on Figure 2 should be investigated further to determine if buried debris is present.
Direct excavation of these areas to a depth of at least 3 or 4 feet using a backhoe or other suitable
equipment is recommended.
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Figure 1. Site Location Map, GPR Survey, Flandreau Santee Sioux Tribe Buffalo Pasture.



Figure 2. Site Detail Map, GPR Survey, Flandreau Santee Sioux Tribe Buffalo Pasture.
Areas of interest are shown in red. Based on July 6, 2010 aerial photograph.




Attachment 1

GPR Survey Photographs



GPR data collection using the GSSI Utility Scan System in the buffalo pasture near the
excavated area and stock pond.
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Examples of GPR data profiles with poential targets circled. Vertical scale is depth in feet.



Examples of areas of interest that were identified in the northeast corner of the Site and north of
the gate into the buffalo pasture. Such areas were marked with pin flags.



Attachment 2

Historic Air Photos
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