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CHAPTER 1

INTRODUCTION

Scope and Purpose

Reese Center, formerly known as Reese Air Force Base, is host to an exlensive
groundwater-monttonng program. A trichloroethene (TCE) plume has maneuvered off
base in the groundwater to the east-northeast. (Radian International, 1999a) It extends
for approximately 3 miles and effects the heavily used Ogallala Aquifer (Radian
International, 1999a). Due to the aquifer’s influence over such u large region, it has been
necessary to monitor the aquifer through private wells in the area in order to track the
presence of TCE and provide for the safety and protection of human health (Radian
International, 1999¢).

Along with the testing of private well's to detect TCE. pH and specific conductivity data
are also attained. These data are not considered quantitatively accurate due to the lack of
control over well design (Miller, 2000). In many instances, these data have helped define
the plume contours where there were large gaps in monitoring well (MW) data (Radian
[nternational, 1996). Although there 1s lack of control over pnvate well design and
construction, if their data can be proven to be reliable, they can be used guantitatively to
increase monitoning well data scts and ultimately the knowledge of a study area.

The purpose of this paper is to compare monitoring well and private well sampling data.
Using data collected from private wells and monitoring wells at Reese Air Force Base
during the time interval from January 1994 through January 2000 many statistical

analyses were performed. Statistical analysis was performed to fingerpnnt the wells and



identify them as water from the same aquifer. Further statistical analysis was performed
to show significant similanties and/or dissimilarities in the sampling data obtained from

each of the well types. These data are analyzed and defined in the following sections.

Literature Review

Monitoring wells and private wells both have history and functionality in groundwater
research. Differences in their construction and the environment affect the quality of
water that can be sampled from each type. The ‘environmental industry’ has been
working to standardize well installation by defining and improving standards of
performance in well construction, management, and use™ (Smith,1995). Water supply
wells will continue to have potential for contamination due to lack of quality control in
private construction (Hall. 1993). The additional expenses incurred to provide quality
control has no distinct advantages to the private owners. This will deter them from
providing the quality control needed to insure proper construction and well logging
during installatton. Although there is some unrehabtlity introduced in sampling from
private wells and their use in quantitative research 1s not advocated, they are 1deal in
preliminary studies to determine the extent of contamination. An EPA report compared
stamless steel monitoring wells to private wells in the detection of nitrate-nitrogen and
pesticides (Smith, et. al., 1998). This research resulted in a greater probability of
pesticide detection being found in monitoring wells versus private wells, but showed no
significant difference in nitrate-nitrogen detection. The EPA report speculates briefly on
differences of construction and differences in sampling between the two entities, (Smith,

et. al., 1998) while other sources address the integrity of each well type (Hall, 1993), well








































































































































































































































































































































































































































































