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Introduction and Background

Piping has received considerable attention with regards to its role in extreme erosion events such
as landslides, sinkholes, streambank failures, gully erosion, and levee/dam failures. However, the
controlling process, i.e. pipeflow, is often overlooked or not obvious because these extreme
erosion events tend to remove or bury the evidence of their origin, i.e. the soil pipes
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The 2,132 ha Goodwin Creek ~ MS{
Experimental Watershed is
located in Panola County, MS.

Agriculture (cotton) was historically practiced over the majority
of the watershed, but is currently only in flat (slope < 2%) alluvial
plains occupying only 6% of the area whereas the hilly forest and
pasture lands occupy 39 and 55 %, respectively.

The parcel of interest in GCEW contained three catchments.

The western most catchment (C1) is 5.04 ha, the center catchment
(C2) is 6.50 ha, and the eastern most catchment (C3) is 1.36 ha.

All three catchments are mapped as predominantly Loring silt
loam soil (fine-silty, mixed, active thermic Oxyaquic Fragiudalf)
or gullied (unidentified soil due to erosion) with percentage
Loring by area of 72, 98, and 55%, respectively, for C1, C2, and

Little is known about the association of soil pipe collapse
features to soil properties or land use history. Soil pipes tend
to develop in duplex soil in that water restricting horizons
cause a proliferation of biopores at the interface and foster
lateral subsurface flow by perching water. Internal erosion
can enlarge these preferential flow paths to the extent that
pipe’s collapse, thereby forming flute holes, sinkholes and
ephemeral gullies at the surface.

This paper will explore the connections between
hydropedologic soil properties and past landuse with
soil pipeflow processes using observations of soil pipes
in Goodwin Creek Experimental Watershed.

Field Measurements

In 2013 and 2014 the location of pipe collapse feature was
determined by differential GPS. The accuracy was 1 cm in
horizontal direction and 1.5 cm in vertical direction. Pipe collapse
features were surveyed for their location, dimensions measured
manually, and classified by type feature, e.s inkhole, flute hole,
gully window.

The soil profile was described at six locations (stars) for depth,
soil texture, and soil structure. Four undisturbed soil cores were
extracted from each horizon along with bulk soil samples. The
following in Situ measurements were made at the soil profile
locations as well as at transect locations (solid circles) within each
catchment: soil profile description, gravimetric soil water content,
shear strength, and soil penetration resistance. The in situ
locations were generally at 30.48 m intervals along the thalweg of
the catchments and 15.24 m intervals along the bottom of the
swale of each branch, and 7.62 intervals up selected hillslopes.

Results and Discussion
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1930°s The non-piped catchment (C1), which was believed to have been in cotton
prior to 1930s, was severely eroded, being described by landowner from
childhood memories as “pure gullies and raw banks.” C2 was primarily an
oak/hickory forest. Catchment C3 was primarily in cotton except the area where
pipe collapses later appear which was a mature oak/hickory forest.

1950’s: All three catchments converted to pasture. Using a bulldozer, C1, was
“smoothed,” the oak/hickories in C2 were cleared, bunched into rows, burnt, then
debris pushed into existing gullies, whereas, the trees were just cleared from the
swale in C3.

1970’s: A plume of sediment was evident in fields below C3 outlet. Gully windows
first appear in lower swale of C2 and C3.

1990%s: Pipe collapses appear in upper branches of C2.

In total, the edge of field gully that began outside the subwatershed in 1937, had
extended at least 105 m by 1957, an additional 125 m by 1977, and only an
additional 3 to 4 m by 2007 then remained fairly stable with regards to linear
extent until 2013. Between 2013 and 2014 it grew an additional 1.7 m.

all locations of C3. The hillslopes in C2 and C3 tended to have shallower depth to fragipan
Iayers than along the swale.

However, the swale locations and along the thalweg to midway up the three branches of C2 the
soil was not the Natural Loring. The subsoil layers appeared to be relatively recent sediment
deposits containing small eroded aggregates of fragic material that were deposited and lots of
charcoal. These Anthropic features were not evident in C3.
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Laboratory Measurements
The following properties were determined on the undisturbed soil cores: bulk density (p,), saturated hydraulic conductivity (K,) by the
constant head method (Klute and Dirksen, 1986), water retention by the pressure cell method (Dane and Hopmans, 2002) and erodibility by

the pinhole method (ASTM D4647, 1993).

A2 mm diam pinhole was created through the center of cores and flow of distilled water was i under p

constants heads of 50, 180, 380, and 1040 mm in 5 minute increments. Outflow samples were collected every 1 minute o less depending
upon the flow rate, and all samples that had any visible sediment (Barely Visible rating or higher) were placed in an oven for sediment

content determination. The flow rate, sediment concentration and final pin hole the ibility class.
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Conclusions

The prevalence of soil piping in the C2 and C3 catchments, in contrast to the C1 may be largely to the combination of
soil properties and landuse history. Soil pipes were closely associated with past management, particularly the presence of historical gullies
filled-in (i.e. anthropic soils overlying fragipan horizons) in upper thalweg and lower swale positions.

The C1 catchment did not exhibit soil pipes due to past land use. With the exception of a few locations in C1, the intermediate layers that are
susceptible to internal erosion were completely removed by historical rill and sheet erosion when this catchment was under intensive cotton
production dating back to early or pre-1900s.

Around three decades after these trees were removed from the historical gully locations, subsurface erosion became evident at the surface.




