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Figure 2.3 Kearney 1:24,000 Quadrangle

The valley is ~8 km wide in the east, and 15+ km wide in the west.
Note that this study area is downstream of the confluence of the
North and South Platte Rivers. Thick loess deposits are present in
the northwestern part of the quadrangle and forms the northern
valley wall, limiting northward migration of the Platte. Eolian
dunes are present in the southern part of the quadrangle, and form
the southern valley wall. Alluvial sediments of varying age are
deposited in the Platte River floodplain. Map adapted from Hanson
et al. (2014)
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3 Materials and Methods

Six boreholes were drilled near Hershey, NE, and four boreholes were drilled
approximately 180 km downstream near Kearney, NE. Study sites were located on the floodplain
within the Platte River Valley. ldeally, cores were drilled on different surfaces within the valley,
on both the active floodplain and abandoned alluvial surfaces. USGS topographic maps of the
Hershey East and Kearney 7.5 quadrangles were referenced in choosing sites, as well as
hillshade maps and Digital Elevation Models (DEM) created in ESRI ArcMAP® 10.1 using
LiDAR data. Road access was necessary for drilling rigs and field vehicles to access the drill
site, with drilling permission granted by the landowner. Cores were drilled by the Nebraska
Conservation & Survey Division (CSD) using a GeoProbe® coring device, in rough transects
across the Platte River Valley.

The GeoProbe® is a track-mounted, remote-controlled rig that drills 1.5 m length x 6.5
cm diameter cores, with a removable plastic sleeve that contains the recovered sediments. These
core barrel sleeves are ideal for this application; they are wide enough to maintain existing
sedimentary structures and are small enough for transportation and handling purposes. Cores
were drilled to refusal; depth varied depending on factors such as lithology, grain size, and water
content. Every other section of core barrel was fitted with a thin, opaque liner. The liner was
necessary to prevent bleaching of the outermost sand grains recovered in the core barrel, allowing
for recovered sediments to be used for the Optically Stimulated Luminescence (OSL) dating

method.

3.1 Core Description & Logging

Sediment cores with opaque liners to be used for OSL samples were opened under amber

and/or red light sources to preserve luminescence signals. Samples for OSL dating were taken
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primarily in portions of the cores that showed alluvial sedimentary structures, to ensure sediments
were alluvial deposits. In some cases, no sedimentary structures were present. In these cases
samples were collected in areas without any visible disturbance, typically greater than 30 cm
from the top or bottom of recovered core.

Following OSL sampling, sediment cores were opened under normal lighting conditions,
and the recovered sediments were visually described. Changes in sediment lithology, grain size,
texture, and color were used to identify distinct sedimentary packages. In initial description,
approximate mean grain size was determined visually. Presence of calcium carbonate in
sedimentary packages was determined by the presence of an effervescent reaction caused by
dripping 10% hydrochloric acid on core sediments at ~5 cm intervals. Core descriptions were

logged, and stratigraphic columns were created using descriptive data in Adobe® Illustrator®.

3.2 Particle Size Analysis

Following the logging of the cores, samples were taken for particle size analysis to show
changes in grain size through the core. Samples were taken throughout the cores to more
accurately characterize the changes in grain size throughout sedimentary packages recovered in
cores. The cores contained a variety of materials, ranging from very fine-grained silt and clay to
packages of much coarser sand and gravel. Because of this disparity, two methods were needed
for accurate particle size analysis. Fine-grained sediments less than 1000 um were analyzed via
laser diffraction using the Malvern® Mastersizer™ 2000, while coarser sediments were analyzed
using sieves.

Data from particle size analysis was used to quantify the qualitative data used to create
graphic logs and cross sections. Particle size graphs were completed for each core, comparing

amounts of clay, silt, sand, and gravel through the full depth of each core. This analysis makes
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apparent gradual changes in grain size through sediment packages that may not have been
accounted for in initial core descriptions.

Sediments finer than 1000 um (1 mm) were sampled on a 30 cm interval starting at a
depth of 15 cm from the surface. Samples analyzed using laser diffraction required some
preparation prior to analysis. Each sample was massed according to approximate grain size
ranges to achieve the correct concentration of sample moving through the machine. Sediment
samples analyzed by laser diffraction required very little material; ~10 g/sample was archived,
and only 1-2 g was actually used for analysis. Samples for analysis were then placed in a 50 ml
centrifuge tube with 10 ml sodium hexametaphosphate, a de-flocculent used to disperse cohesive
fine-grained materials, and shaken horizontally for 12+ hours to ensure that the samples were
disaggregated.

Laser diffraction sample analysis begins with ~800 ml of de-ionized water in a 1000 ml
beaker. A pump with an attached propeller spins at 2000 rpm, keeping the sediment sample in
suspension. Prior to adding the sample, the machine pumps de-ionized water through the
measurement chamber, obtaining a background measurement. Once the background
measurement is complete, the sample is added to the de-ionized water and exposed to sonication
for 1 minute to break up any possible remaining aggregates of fine materials. After sonication,
the pump pulls the sample through the machine, where it moves past two glass plates, which are
spaced 2 mm apart. As the sediment moves between the plates, a laser is directed on to the fluid
containing the sediment, and the detectors located on the other side of the plates measure the
difference in the angle of the incoming light. The angle of diffraction is measured and correlated
to grain size. Using laser diffraction, three individual measurements of the sample, and an
average of the three samples is calculated to ensure quality control. The measurement process
takes about five minutes, with another five minutes dedicated to cleaning the system to prepare
for the next sample. The water is changed, rinsing the inside of the machine until no detectable

sediment is present in the system.
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Sediments coarser than 1000 um could not be analyzed using laser analysis, so sieve
analysis was used. While the sieving method is useful in analyzing coarse sediments, it is limited
in being inherently less accurate than the laser diffraction method. Sieve samples were taken on a
50 cm interval, rather than the 30 cm interval used for laser diffraction, as significantly more
material was required for sieve analysis. Each sample was massed prior to analysis; each sample
required 300+ grams of material for statistical accuracy. No pre-treatment was necessary for
sediments analyzed with a sieve stack; all sediments were dry and crumbled when sampled.

A sieve stack was prepared, with each sieve opening decreasing in size by half. Sieve
opening sizes were: 16 mm, 8 mm, 4 mm, 2 mm, 1 mm, 0.5 mm, 0.25 mm, 0.125 mm, and 0.063
mm (-4¢ to 4¢). A sieve pan was placed below the sieve stack to catch any silt and clay-sized
sediment less than 63 um (0.063 mm) dropping through the smallest sieve. Initial mass
(approximately 300+ grams) of the sediment sample is measured and recorded prior to analysis.
The sieve stack was vibrated for 10 minutes. Final mass of the sediment was totaled, and percent
of total mass was calculated for each grain size. There was some inherent error (generally less
than 0.5%) caused by minimal spillage and/or grains that were stuck in sieves. Sieves were

carefully brushed out and inspected prior to the next sample run.

3.3 Optically Stimulated Luminescence (OSL) Dating

Optically Stimulated Luminescence (OSL) dating was used to determine the age of the
last exposure to sunlight for quartz sand from the collected cores. OSL dating of quartz sand is
well-suited to alluvial deposits, as quartz sand is abundant throughout the Platte River fills. OSL
dating essentially uses quartz sand as a ‘battery,” and uses the ‘charge’ to determine the
depositional age for sediments (Rhodes 2011). When quartz grains are buried, they are exposed
to naturally occurring radiation- Uranium, Thorium, Radon, Potassium emitted from sediments

buried nearby. The effects of bombardment by radionuclides from cosmic rays also need to be
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accounted for, as cosmogenic irradiation contributes to the accumulated luminescence signal in
the sand grain. This contribution of the cosmogenic dose varies with burial depth, and is
calculated using equations from Prescott and Hutton (1994). Exposure to radiation causes
electrons within the quartz crystal lattice to ‘jump’ from their original space to a different
‘electron trap’ in the lattice, landing in point defects in the quartz grain. This process builds the
luminescence signal within the grain, ‘charging’ the battery. Eventually, buried quartz sand
grains will be eroded and potentially exposed to sunlight. If the grain is exposed to sunlight, or
bleached, for as little as 30 — 60 seconds, the luminescence signal is removed, ‘draining’ the
battery (Rhodes 2011). When the sand is re-deposited, the luminescence signal will again start to
build, ‘recharging’ the battery. This ‘charge’ is measured in the lab, and used to calculate the
time since last exposure to sunlight.

There have been many studies in which OSL dating was successfully used in similar
alluvial settings, such as Colls et al. (2001), Duller et al. (2004), Rittenour et al. (2005), and
Torngvist et al. (2000). There have also been applications of OSL dating in the Platte River
Valley: Hanson et al. (2009), Horn et al. (2012). No datable carbon was present in recovered
cores for age comparison using radiocarbon dating techniques.

Twenty three samples- eleven from Kearney and twelve from Hershey East were
processed and dated using the single-aliquot regenerative (SAR) method (Murray & Wintle
2000). Samples were opened in the luminescence laboratory darkroom at the University of
Nebraska, under amber and red lighting conditions. Each sample was assigned a unique UNL
sample number.

Samples for OSL analysis were wet-sieved to 90-150 um; remaining sediment at larger
grain sizes was archived for later use if necessary. Sediments falling in the 90-150 pum grain size
range were treated with approximately 10 ml of 10% hydrochloric acid to dissolve any carbonates
that were present. Samples were rinsed 7 times using de-ionized water to remove any remaining

Hydrochloric acid, and dried at approximately 55° C.
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Higher density portions of the sample were then separated from heavy minerals present
using sodium polytungstate, a heavy liquid with a specific gravity of ~2.72 (Aitken, 1998). In
this treatment, samples were placed in a centrifuge tube and filled with ~25 ml of sodium
polytungstate. Centrifuge tubes were placed in a water-filled sonication tank for five minutes,
and then centrifuged for 10 minutes. This process leaves the quartz sand floating atop the
polytungstate, while the heavy minerals sink to the bottom. Liquid nitrogen was then used to
freeze the heavy minerals to the bottom of the centrifuge tubes. Quartz sand and polytungstate
were then flushed into a clean beaker, and remaining polytungstate was removed and filtered to
be re-used. The sand was then rinsed 5 times with de-ionized water to remove trace amounts of
sodium polytungstate. The quartz sand was transferred to a Teflon™ bottle, and ~10 ml of de-
ionized water was added. An approximately 50 minute wash in 48% hydrofluoric acid was then
used to dissolve feldspar minerals and etch the quartz grains. Following the hydrofluoric
treatment samples were rinsed with de-ionized water and dried in the oven at approximately
55°C. Etched quartz grains were dry sieved, and grains that were either finer or coarser than 90 —
150 pm were removed from the sample.

All sample aliquots were created using a mask to cover all but the innermost 2 mm of the
10 mm diameter aluminum disks. After applying the mask, disks were sprayed with a medical-
grade silicon spray, allowing sand grains to stick only to the center 2 mm of each disk. This
technique results in approximately 250 grains or quartz sand per disk. Assuming that roughly 3-
8% of grains are luminescing, this technique approaches the accuracy of single-grain techniques,
but taking much less time to prepare and run.

Preheat plateau experiments were used to determine the optimal temperature for pre-
heating samples. Preheat Plateau experiments were run using sediment from sample UNL-3932,
with temperatures ranging from 180° C to 260° C in increments of 20° C. The preheat plateau

experiments resulted in the use of 220° C as preheat and cut-heat temperature. A Dose
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Recovery test was performed on 10 aliquots of UNL-3932 to determine if samples could be
precisely dated using OSL dating procedures (Murray and Wintle, 2006).

Samples were analyzed on DA-20 Risg TL/OSL readers in the luminescence lab at the
University of Nebraska-Lincoln. Age estimations were determined using a minimum of 40
accepted aliquots. De values were calculated using the Central Age Model (Galbraith et al. 1999).
Aliquots were rejected if their recycling ratios were greater than £ 10%, or if they had measurable
signals when exposed to IR diodes. Further rejection of aliquots with D values greater than 3 ¢
from the mean D, was necessary to limit problems related to age over-estimation.

Moisture content and environmental dose rates were calculated from sediments collected
adjacent to OSL sample sites. Moisture content was initially determined by measuring water
weight by mass in each sample (wet weight - dry weight / dry weight). However, some cores had
higher measured water contents near the ground surface than at depth, which is a likely scenario
in a short time frame, but is not likely over geologic time frames. In some cases these cores had
age estimates that were stratigraphically inverted, perhaps a result of using these measured
moisture contents. Given the proximity to the Platte River and approximate elevation of the
water table (Hershey East 1:24,000 Quadrangle, Kearney 1:24,000 Quadrangle), samples that
should have been saturated weren’t, and other samples that were nearly saturated shouldn’t have
been. Water contents were adjusted by determining approximate depth to groundwater using
LiDAR elevations and depth of boreholes. Samples collected from less than 3 m depth were
assigned water contents of 15%, while samples collected from deeper than 3 m were assigned
25% water contents. This revision brought all but one sample with inverted ages intothe 1 ¢
error range of the other sample.

Concentration of radioactive materials in sediment surrounding OSL samples was
determined using high resolution gamma spectrometry. Dose rate samples were taken from
directly above and below the OSL sample, and dried in an oven at 55° C. Approximately 20 g of

dried sediment was milled to silt/clay sized particles, and compressed into a petri dish. The petri
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dish was sealed using hot glue and was analyzed using the gamma spectrometer at the UNL
Luminescence Laboratory to calculate the concentrations of K, U, and Th. The gamma
spectrometer takes a 20 hour (72,000 second) measurement of each sample. Using equations
from Aitken (1998), these concentrations were used to calculate the environmental dose rate
values. Cosmic irradiation also contributes to the environmental dose rate, and varies with burial
depth. Equations from Prescott & Hutton (1994) were used to estimate the dose rate contributed

by cosmic rays.

3.4 Surficial Geological Mapping & Cross Sections

Geomorphic features of the central Platte River Valley were mapped using GIS in ESRI
ArcMAP® 10.1 and edited using the graphics capabilities of Adobe® Illustrator®. A variety of
data was used- sediment cores, OSL dating, and stratigraphic relations of landforms. LiDAR data
was used to create a digital elevation model (DEM) of the study area, which was used to create a
base map of study areas. 1:24,000 Digital Raster Graphics (DRGSs) of the Hershey East and
Kearney USGS topographic quadrangles overlain on the DEM to illustrate both geologic and
man-made surficial features. Borehole coordinates from drilling operations were added to the
map, displayed as XY data.

Various technigues were used in ArcMAP® to improve understanding of surficial
features. The hillshade tool was used to enhance the visualization of study area surfaces for
analysis. Hillshade analysis allowed the two-dimensional DEM to appear three-dimensional by
creating a false illumination of the surface. The effects of the hillshade tool help small-scale
features- braid bars, paleo channels, and dunes, to ‘pop’ out of the background.

Using ArcGIS®, 3D analyst tools were used to provide an elevation profile to be used as
a baseline for interpretive cross sections at each study site. The interpolate line tool was used to

draw a line between boreholes and the profile graph tool was used to create elevation profiles



24

between each of the boreholes in the study areas. The profile graph is important because it sets a
base-height for subsurface data to correlate with the real world surface. Interpretive geologic
cross sections were created using Adobe® Illustrator® and the elevation profile exported from
ArcMAP®. Graphic logs displaying data from particle size analysis and OSL dating were hung
from the elevation profile, ensuring that the subsurface data was drawn to the correct depth.
Using this information, an interpretive cross section of the subsurface was drawn. The cross-
section shows the approximate depth to the Pleistocene-Holocene boundary, as well as surfaces

and boundaries thought to exist in the subsurface.
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4 Results

A total of 15 OSL age estimates (Figure 4.4) were produced for alluvial sediments
recovered in six cores drilled in the Hershey East 7.5° Quadrangle. Recovered sediments and
OSL ages and varied widely with location and depth typical of braid-bar depositional systems of
the North and South Platte Rivers (Smith, 1971). Results of this study will be discussed in three
ways; a brief discussion of trends observed between different cores recovered from alluvial
deposits, detailed results from each core in transect order (North to South) across the Platte River
Valley (Figure 4.3, 4.12), and an in-depth analysis of results from each study area.

Relative ages of the upper portions of alluvial fills in the Platte River Valley can be
determined by examining the morphology of surficial features and comparing the elevations and
ages of older alluvial surfaces to those of the modern floodplain. The modern floodplain surface
Qap_N1a has bar and swale topography readily apparent (Figure 4.1). Bar and swale topography
on older alluvial surfaces have been diminished by both agricultural activities and infill of swales
by fine-grained sediment deposition during flood events (Figure 4.2). Alluvial surfaces generally
increase in age as distance from the current floodplain increases.

The elevation profile of the Platte River shows very little variation in slope (Figure 4.23).
Very few significant nick points are apparent on the profile, likely due in part to the lack of
consolidated bedrock in the shallow subsurface beneath the Platte River. The underlying older
Platte River alluvium and Ogallala silts and sands are relatively soft, making it unlikely that a

nick point would develop.
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Figure 4.1 N. Platte Topo.

Bar and swale topography visible in the
current N. Platte River floodplain
Qap_N1a, and the abandoned floodplain
Qap_N1b (Hanson et al. 2015)

Figure 4.2 S. Platte Topo.
Bar and swale topography visible in
current S. Platte River floodplain
Qap_S1a, obscured in older alluvium
Qap_S2a, with the exception of the
black box. (Hanson et al. 2015)

The Surficial Geology of Hershey East 1:24,000 Quadrangle (Hanson et al. 2015) has a

number of different alluvial surfaces of varying age and elevation. The modern floodplains of the

North and South Platte Rivers, denoted Qap_N1a and Qap_S1a, have bar and swale topography

typical of braided river systems present. A slightly older, abandoned floodplain surface denoted

Qap_N1b is observed near the North Platte River, but is not observed at the South Platte River.

Middle to late Holocene terraces deposited near the North Platte River sit 0.5 — 1 meter above the

modern floodplain, and are denoted Qap_N2. A similar surface exists on either side of the South

Platte River, denoted Qap_S2a and Qap_S2b. The difference between these surfaces is the

presence of saline soils in Qap_S2h. The highest observed terrace of the North Platte, Qap_N3

sits 3 — 4 meters above the Qap_N1a surface, and is middle to late Holocene in age. The highest
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observed terrace of the South Platte River, Qap_S3, sits only 2 — 3 meters above the Qap_Sla
surface, and is Holocene in age. Between the North and South Platte Rivers, there is alluvium
which is not directly associated with either the North or South Platte Rivers, denoted Qap_U1la-d.
Relief is greatest on the Qap_U1a surface, and smallest on the Qap_U1d surface, which follow a
west to east trend. In the northern sections of the Hershey East quadrangle, eolian dune sands,
Qes_d, with relief greater than 30 meters form the northern wall of the Platte River Valley.
Eolian sand sheets, Qes_ss, sit perched on the Qap_N3 surface, with sand sourced from the dunes
just to the north. In the very southwest corner of the map, a deposit of Peoria Loess, Qp, is
perched atop the Qap_S3 alluvium. Boreholes locations were chosen to examine the age and
elevations of different alluvial surfaces across the Platte River Valley.

Hershey East 6 was drilled into older alluvium of the North Platte River (Qap_N2) that
sits 300 meters north of the modern floodplain (Qap_N1a), and slightly higher in elevation.
Hershey East 3 was drilled directly into the modern alluvium, approximately 1 km south-
southwest of Hershey East 6. The uppermost samples from both Hershey East-3 and Hershey
East -6 were taken from approximately the same elevation, 868 meters above sea level (Figure
4.5). The OSL age from the uppermost Hershey East -6 sample (UNL-3951), 2.7 meters below
ground surface (BGS), resulted in an age of approximately 1.9 ka; the uppermost sample from
Hershey East -3 (UNL-3940), 2.9 m BGS, resulted in an age of approximately 0.9 ka. Hershey
East 6 had one deeper sample taken for OSL dating (UNL-3953); Hershey East 3 had two deeper
samples (UNL-3941, UNL-3942). All three of these samples resulted in ages too old to calculate
using blue light OSL dating techniques. Minimum OSL ages were determined for each of these
samples using the maximum beta dose (200Gy) given to the aliquots.

Hershey East cores 2, 1, and 5 were all drilled into topographically high alluvial deposits
that were mapped as undifferentiated surfaces (Qap_Q1a-d) that lie between the modern North
and South Platte River floodplains. OSL ages obtained from sediment underlying these surfaces

were similar. The uppermost sample of these cores, each located within 5 meters of the surface,
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had OSL ages that calculated to be between 11,000 and 12,000 years in age (UNL-3932, UNL-
3937). Hershey East 2 (Figure 4.8) had OSL ages showing a significant age inversion falling
outside the error range of each age. Two samples from the Hershey East 5 core (Figure 4.10),
UNL-3946 and UNL-3947 had an apparent age inversion, but the ages overlapped within their 1
o error range. The deepest samples in each of these cores resulted in late Pleistocene ages, all of
which were considerably older than the relatively young Holocene ages found in the upper
sections of the core. The oldest result from these cores was in the Hershey East -5 core which
was too old to date using OSL, but a minimum age of 93,100 years was calculated using the
maximum De value used in the lab, 200 Gy.

Hershey East 4 was drilled into the older South Platte River alluvium (Qal_S2a) just
north of the modern South Platte River channel. The uppermost age (UNL-3943) from this core
came from approximately 7 meters depth, and resulted in an OSL age of 12,900 years, which is
comparable to the ages recovered from the upper samples of the Hershey East 2, 1, and 5 cores
(UNL-3937, UNL-3932, UNL-3946). The deepest age from Hershey East -4 was again too old
to calculate using OSL techniques, but a minimum age of 132,900 years was calculated using the
maximum D. value administered to the sample, 200 Gy.

In summary, sediments recovered in cores from the Hershey East 7.5’ Quadrangle
contain over 100,000 years of the geologic record. Relatively old sediments, late Pleistocene in
age, are directly overlain by much younger sediments. The braid belts of both the North and

South Platte Rivers have migrated across the entirety of the Platte River Valley in the Holocene.
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Figure 4.3 Surficial Geology of Hershey East 7.5° Quadrangle

Map adapted from Surficial Geology of Hershey East 7.5’ Quad. Red dots indicate study
boreholes. Landforms generally increase in age and elevation moving away from modern
North and South Platte River floodplains. Map adapted from Hanson et al. (2015).



Core Field UNL Lab Depth U Th K-0 InSitu Adjusted Dose Rate CAM® D. (Gy) Aligquots OSL Age (Ka)

# # (m) (ppm) (ppm) (Wt%) H,0 (%) Ha0 (%)" (Gy/ka) +1 Std. Err. m)* +1 6 (Ka) o.n.!
HE1 HEI1-1 3932 2.80 032 13.82 3.06 22.7 15.0 2.9 32.5£1.8 (44)60 11.1£1.1 36.7
HE 1-4 3935 10.21 125 480  1.83 14.5 25.0 2.2 99.5+5.0 (49)78 552+7.1 31.5
HE2 HE2-1 3937 457 091 478  2.88 17.2 25.0 2.5 26.1£1.4 (47)50 11.5£1.5 31.2
HE2-2 3038 7 1.61 769 4.14 11.5 25.0 3.8 25+1.4 (44)70 8.0+ 1.1 37.3
HE 2-3 3939 10.36 124  6.10 1.75 18.0 25.0 1.8 120£5.0 (40)92 72.9+8.8 23.1
HE3 HE3-1 3940 295 105 526 237 14.5 15.0 2.3 2.03£0.2 (44)79 0.9+0.1 53.1
HE 3-2 3941 41  1.88 11.14 1.85 40.1 25.0 1.9 =200 - >00.8 -
HE 3-3 3942 719 196 977 212 27.1 25.0 22 =200 - =87.7 --
HE4 HE4-1 3943 731 092 394 265 14.8 25.0 2.3 26.7£1.1 (46)30 12.9+1.7 23.7
HE 4-3 3945 1021 1.10 3.84 1.64 21.6 25.0 1.5 =200 -- =135.8 -
HES5 HES5-1 3946 41 258 10.83 3.05 11.3 25.0 3.5 35.3+1.8 (47)58 11.9£1.5 33.0
HE 5-2 3947 7.14 5 582 3.7 13.2 25.0 3.1 27.5£1.6 (49)55 10.3£1.5 39.2
HE 5-5 3950 13.25 155 916 2.14 22.6 25.0 2.2 =200 - >03.1 -
HE6 HEG6-1 3951 274 127 513 215 17.3 15.0 2.1 4.07£0.2 (42)79 1.9£0.2 23.3
HE 6-3 3953 579  1.10 384 1.64 15.9 25.0 1.6 =200 - >132.9 --

?Assumes 50% variability in estimated moisture content
PCentral Age Model (Galbraith et al.., 1999)
“Accepted disks/all disks

d . .
Overdispersion

Figure 4.4 Table of OSL Results from the Hershey East 7.5’ Quadrangle
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Figure 4.5 Interpretive Geologic Cross-Section of the Hershey East 7.5° Quadrangle

Graphic logs and OSL ages of Hershey East cores hanging from an elevation profile (North to South) taken from 2 meter

Qap_S52a:0lder Alluvium of the South Platte River

Qap S1a:Racent Alluvium of the South Platta River

resolution LiDAR data. Dashed lines indicate approximate boundaries between different ages of alluvium.
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4.1.1 Hershey East 6 Results

Particle size analysis (PSA) from the Hershey East 6 core (Figure 4.6) results depict
generally fine grained sediments, dominantly silt and fine-grained sand from the surface to a
depth of approximately 1 meter. From 1 to 2 meters, PSA shows a coarsening-upwards sequence,
with a slight increase in sand grain size from very fine sand to medium sand. From 2 to 4 meters,
alluvium is coarser, predominately poorly-sorted sand and gravel with minimal silt. Recovered
sediments from below 4 meters consist of silt and very fine sand.

The Hershey East 6 core was drilled on the most recently abandoned alluvial surface of
the North Platte River, Qap_N2, approximately 300 meters north of the modern channel surface
Qap_N1a (Figure 3.1). Anage of 1.9 + 0.2 ka was calculated for Hershey East 6-1 (UNL-3951)
at a depth of 2.7 m BGS, in a package of medium-grained sand. Hershey East 6-2 (UNL-3953)
was sampled in silty sand at a depth of 5.8m BGS, and resulted in an age too old to accurately
calculate using OSL dating techniques. A minimum age of 132.9 ka was calculated for this
sample, using the maximum D, of 200 Gy (Figure 4.4). Ages calculated with OSL present an
erosional disconformity occurring between modern alluvium and Pleistocene-aged alluvium
within the recovered core sediments. However, no distinct boundary is present between the

different-aged sediment packages in the recovered core.
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Figure 4.6 Particle Size Analysis and Graphic Log for Hershey East 6 Core
In PSA chart, hollow shapes indicate data obtained from laser particle size
analysis; filled shapes indicate data obtained from sieve analysis. Silt is defined
to be < .063 mm, Sand .063 — 2mm, and Gravel is > 2 mm
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4.1.2 Hershey East 3 Results

Results from particle size analysis from the Hershey East 3 show that a meter of
overbank silt and fine sand overlie coarser recent alluvial deposits. The modern alluvial fill sits
from 1 to 4 meters below the surface, consisting of poorly sorted sand and gravel with very
minimal silt. At a depth of 4 meters to 5 meters, there is an abrupt decrease in sand and gravel,
and recovered sediments are fine-grained interbedded silts and sands are. Recovered sediments
from deeper than 4.2 meters consist of silt and fine to very fine sand. (Figure 4.7)

The Hershey East 3 core was drilled in the floodplain just south of the modern North
Platte River, on the modern channel surface Qap_N1a (Figure 4.3). An OSL age of 0.9 +0.2 ka
was calculated for HE 3-1 (UNL-3940), buried at a depth of 2.9 meters below the modern
channel. Buried only 1.2 meters beneath the Hershey East 3-1 (UNL-3940) sample at ~ 3.9 m
BGS, Hershey East 3-2 (UNL-3941) was too old to accurately date with OSL, and was assigned
minimum OSL age of 90.8 ka. Hershey East 3-3 (UNL-3942), the deepest sample from this core
at a depth of 7.2 meters, was also too old to date with OSL. This sample resulted in a minimum
OSL age of 87.7 ka (Figure 4.4). Samples collected from lower in these cores were too old to
date using OSL. Resulting ages again show an erosional disconformity between modern alluvium

and Pleistocene-aged alluvium, similar to that in core Hershey East 6 (Figure 4.6).
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Figure 4.7 Particle Size Analysis and Graphic Log for Hershey East 3 Core
In PSA chart, hollow shapes indicate data obtained from laser particle size
analysis; filled shapes indicate data obtained from sieve analysis. Silt is defined
to be < .063 mm, Sand .063 — 2mm, and Gravel is > 2 mm
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4.1.3 Hershey East 2 Results

Results from particle size analysis and core descriptions from the Hershey East 2 core
indicate soil development on the upper meter of the abandoned alluvial surface. Evidence of a
soil profile is seen due to high silt content, fine-grained sands, 10YR 3/2 color, and rootlets
present at depth. The presence of this soil indicates that the surface has not been active recently,
as is expected on a topographic high in the Platte River Valley (Figure 4.5). Below the soil profile
are fine-grained sands from 1-2.5 meters depth. A fining upward sequence with decreasing
gravel content and increasing sand content occurs from 2 to 5 meters. From 5 to 7 meters, there
is a coarsening upward sequence with gravel content increasing and sand content decreasing.
Below 7 meters, gravel is absent, and recovered core sediments are interbedded silt and fine-
grained sand units. (Figure3.5)

The Hershey East 2 core was drilled into alluvial material that was mapped as
Undifferentiated Platte River Alluvium Qap_U1la (Figure 3.1). These sediments cannot be
directly associated with either the North or South Platte Rivers. OSL ages from the upper two
samples from this core resulted in an age inversion, potentially the result of problems associated
with partial bleaching. Hershey East 2-1 (UNL-3937) has an OSL age of 11.5 + 1.5 ka at a depth
of 4.6 meters; Hershey East 2-2 (UNL-3938) has an OSL age of 8.0 + 1.1 ka at a depth of 7
meters. While neither age falls within the error range of the other, they are both Holocene
alluvium of roughly the same age. An OSL age for Hershey East 2-3 (UNL-3939) was calculated
to be 72.9 £ 8.8 ka, at a depth of 10.36 meters (Figure 4.4). The age difference between early
Holocene sediments and late Pleistocene sediments is significant; it is likely that an erosional

disconformity is also present in this core.
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Figure 4.8 Particle Size Analysis and Graphic Log for Hershey East 2 Core
In PSA chart, hollow shapes indicate data obtained from laser particle size
analysis; filled shapes indicate data obtained from sieve analysis. Silt is defined
to be < .063 mm, Sand .063 — 2mm, and Gravel is > 2 mm



