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Introduction: Results: Discussion:
= Soil and water contamination with Arsenic (As) is Table 1. Total elemental analysis of both fields using the PXRF " Table 1 shows total elemental analysis using PXRF.
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measuring elements in the soil as well as for soil
characterization, since it gives rapid and accurate
results with minimal need for sample preparation
procedures. It can be used for both in-situ and lab
analysis (Weindorf et al., 2013; Weindorf et al.,,
2012; Zhu et al., 2011; Jang, 2010).

" This study used PXRF for rapid quantification of As
in selected agricultural landscapes in the semi-arid
soils of the Texas High Plains.

Study area and Methodology:

" Soil samples were collected from the following
fields in welch, TX:

- Irrigated field: 140 soil samples were collected; 70
top soil samples (0-15 cm) and 70 subsurface
samples (15 —30 cm), at approximately 100 m space
interval to cover the whole field.

- Rainfed agricultural field: 102 soil samples were
collected; 51 from the top soil and 51 from the
subsurface soil.

" The collected soils were air dried and ground for
PXRF analysis in the lab.

= Based on PXRF results, GIS maps were produced to
show the spatial distribution of As within the fields.

" |nterpolation maps for As concentration were
produced for both fields using the kriging
interpolation tool in ArcGIS 10.2.

"= Digital elevation models (DEM) of 30m resolution

were layered over both fields. Both DEMs were
downloaded from NASA SRTM DEM (30m): V3.0.
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Figure 1: Digital Elevation Model (DEM)
(Up)?, As interpolation for surface
samples (Up right)?, and As
interpolation for subsurface samples
(Right)3 for the irrigated field.
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Figure 2: Digital Elevation Model (DEM)
(Up)4, As interpolation for surface
samples (Up right)>, and As
interpolation for subsurface samples
(Right)® for the rainfed field. ¥ ¥ E ?
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irrigation water used.

" For comparison, interpolation and DEM maps were
also made for the rainfed field (Fig 2). This field was
not subjected to irrigation over the last 40 years.
Nonetheless, the presence of As in the rainfed field
is @ matter of concern.

" The pattern we noticed in the irrigated field is not
noticeable in the rainfed field, for both surface and
subsurface layers.

" Finally, total As concentration was higher in the
irrigated field than the rainfed field with maximum
concentrations of ~¥8 and 4 ppm, respectively.

Conclusions:

= PXRF proved to be a very important tool for rapid
and accurate quantification of the total
concentration of elements in the soil, particularly
soil contaminants and macro and micro nutrients.

" From the interpolation and DEM maps we can
conclude that As in the SHP could be mainly
attributed to the contamination of Ogallala aquifer,
which is the main source of irrigation in the area.

" Agricultural practices of the past, over 40 years ago,
may have contributed to the presence of As in the
soil as As was found in some agricultural products
like herbicides and pesticides.

" Further sampling of more fields, with different
management practices, within the SHP is needed to
confirm the findings of this research, and the
chemistry of As in soil is also highly needed and still
under investigation.
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