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Dakota Group (Lower Cretaceous) — Shown in cross section only. Unit includes the
South Platte Formation (sandstone and shale) and Lytle Formation (conglomeratic
sandstone and mudstone). No wells on Cross Section A penetrated through the Dakota,
however, the combined thickness in Cross Section A is about 20 to 86 m. Around the
Milliken area, the Dakota Group has been reported to be 81 m in total thickness (Colton,
1978).

Kd

Colorado Group (Upper Cretaceous) — Shown in cross section only. Unit includes
Carlile Shale (near-shore sandstone and shale), Graneros Shale (shale with interbedded
sandstone), and Greenhorn Limestone (limestone, shale, and chalky shale). Combined
thickness is approximately 132 to 173 m.

Kcgg

Niobrara Formation (Upper Cretaceous) — Shown in cross section only. Very fissile
dark-gray, marine, fossiliferous shale with thin layers of micritic limestone. Unit is an
important oil and gas source in the Denver Basin. Approximately 70 to 105 m thick.

Kn

Pierre Shale (Upper Cretaceous) — Shown in cross section only. Primarily composed
of dark gray marine fossiliferous shale and siltstone interbedded with sandstone.
Bentonite beds are common in the lower part. Calcareous concretions are common
throughout the unit. Approximately 1,894 to 2,037 m thick.

Kp

Fox Hills Sandstone (Upper Cretaceous) — Shown in cross section only. Greenish-buff
to light-yellow, white fine to coarse grained quartzose sandstone. Lower part is cross-
bedded and upper is massive. Contains some thin beds of olive-gray sandy shale and gray
to brown hard calcareous concretions. Approximately 89 to 99 m thick.

Kfh

thickness as 31-113 m. The variation in thickness is due to the unconformity between the
Laramie and overlying Denver Formation (Dechesne and others, 2011; Raynolds, 2022).

Laramie Formation (Upper Cretaceous) — Shale, calcareous fine- to medium-grained
sandstone, siltstone, clay, carbonaceous shale, and evenly stratified coal beds about 1 m
thick. Ironstone nodules are found throughout the unit. From 76-152 m above the base, as
many as six subbituminous coal beds occur; individual beds are 0.6-1.8 m thick. Historic
coal mines are present in the map area where mine workings advanced through the thin
overlying surficial deposits. Massive beds of sandstone and shale occur within the lower
58 m of the unit. The uppermost of these is the “B” sandstone which is about 12-18 m
thick. The lowest part of the Laramie Formation along with the underlying Fox Hills
Sandstone makes the Fox Hills-Laramie aquifer, which serves as a principal bedrock
aquifer of the Denver Basin. In the present investigation, the only location where the
Laramie Formation was observed is at the bottom of the borrow pit near the WCR 32 and
WCR 37 junction. The bedrock was originally overlain by unit Qg3 which was removed
during pit operation. The unit is a greenish-gray (Gley 1) silty clay or clayey silt with
about 20% fine sand. Calcic carbonate nodules range from less than 1 to 2 mm and there
are bands of iron oxide, mostly about 3 mm thick but locally as thick as 14 mm. Although
not seen in situ in unit Kl, ironstone concretions fragments are commonly found in the
unit Qg3  gravel  that  overlies  this  unit.  Cross  section A-A’  shows  Laramie  Formation

Kl

Denver Formation (Lower Paleogene to Upper Cretaceous) — Dark-gray shale and
clay with some siltstone, yellowish-gray arkosic sandstone, and partly calcareous
sandstone. Calcareous ironstone concretions of 1.2-1.8 m diameter occur in the lower
shaly part of the unit and are smaller in the upper sandy part; some of the concentrations
contain abundant fossil leaf fragments. The unit has rare lenticular coal beds less than 0.9
m thick. Some sandstone and ironstone concretions have a grain size range from coarse
sand to small pebbles. Sandstone beds are commonly lenticular and commonly have
numerous cut and fill structures with some intraformational conglomerate.  Thickness
ranges from 183 m to less than 61 m. In the Milton Reservoir quadrangle, cross section
A-A’ shows that the Denver Formation is less than 10 m, based on 1-m pixel digital
elevation model imagery and the Laramie Formation structure contour map of Dechesne
and others (2011).

:Kd

The Denver Formation of Paleocene and Upper Cretaceous age is the youngest bedrock unit present in the
Milton Reservoir quadrangle and overlies the Laramie Formation (Dechesne and others, 2011). Bedrock in
the quadrangle, however, is mostly covered by unconsolidated sediment and by heavily weathered bedrock
residuum that transitions upwards into the unconsolidated sediment (Robson and others, 2000). The only
location where bedrock was observed during this investigation is at the bottom of the borrow pit near the
WCR 32 and WCR 37 junction. Areas mapped as bedrock in the geologic map are based on shallow depths
to restrictive layer from the Natural Resources Conservation Service (NRCS) soils map of southern Weld
County (Crabb, 1980). This map shows bedrock to be at shallow depths (average depth is about 80 cm).
While the contact between the Denver and Laramie formations is better defined towards the west due to the
Arapahoe Conglomerate lying between them, this contact is more poorly defined in the east because the
conglomerate is not present. The nearest definable contact of the Denver and Laramie formations is in the
southeast portion of the Platteville quadrangle; about 3 km from the Milton Reservoir quadrangle (Soister,
1965c). In addition, both the Laramie and Denver formations have lignite layers within them (Kirkham and
Ladwig, 1979), making it difficult to differentiate between them in the subsurface. Dechesne and others
(2011) differentiated the two units by identifying the Laramie Formation as fine grained and Denver as
medium- to fine-grained, by using water well logs and borehole geophysical logs. Description of the
Denver Formation in the Milton Reservoir quadrangle is taken from Soister (1965a, 1965b, 1965c), who
mapped the surrounding Fort Lupton, Hudson, and Platteville quadrangles shown on the Plate 1 map plate
index map (note that Soister labeled the Denver Formation as Dawson Formation, Kdw). The Laramie
Formation description is from the Platteville quadrangle map (Soister, 1965c).

BEDROCK GEOLOGY

Quaternary undivided (Holocene and Pleistocene) — Shown only on cross section A-
A' (Plate 2). Alluvium and eolian deposits of the ancestral South Platte River, Beebe
Draw, and marginal highlands undivided. This unit may contain residuum derived from
underlying weathered bedrock (Robson and others, 2000).

Qu

Gravel deposit four (Lower Pleistocene) – At Riley Mound, near the southwestern
corner of the Milton Reservoir quadrangle and near northwestern corner of the Hudson
quadrangle, Colton (1978) mapped the gravel alluvium unit as Rocky Flats Alluvium.
However, Soister (1965b) mapped this alluvium unit as Pre-Rocky Flats Alluvium. Later
publications concurred with Soister rather than with Colton (Scott, 1982; Lindsey and
others, 2005). Riley Mound is about 15 m higher than surrounding gravel mounds at the
southwest corner of the Milton Reservoir quadrangle and in the northwest part of the
Hudson quadrangle. According to Soister (1965b), his pre-Rocky Flats Alluvium includes
heavily weathered gravel with a variety of rock types including ironstone concretions.
The gravel is mainly pebbles and cobbles with boulders as large as 0.5 m. Some layers
are stratified sand and granules that are heavily cemented by secondary calcium
carbonate. The latter can be as thick as 2.4 m. Unit Qg4 has a thickness ranging from
1.5-6.1 m. This unit may be temporally equivalent to the Nussbaum Alluvium, which is
the oldest surficial deposit mapped in the Colorado Piedmont and is considered to be as
old as Pliocene by previous publications (Scott, 1982; Kellogg and others, 2008).
However, recent age dating of the Nussbaum Alluvium at its type location east of Pueblo,
CO from Odom and others (2024) yielded a burial age date of 1.1 Ma. This indicates that
the Nussbaum Alluvium is younger at this location than the Pliocene. Unit Qg4 is a
potential source of sand and gravel and borrow material.

Qg4

Gravel deposit three (Middle or Lower Pleistocene) - Brown to light yellowish brown
(10YR), poorly to very poorly sorted, very fine to very coarse sand and gravel with trace
to minor silt and clay. Composition of sand is about 80% quartz, 20% feldspars and other
minerals, and < 1% opaque minerals with subangular to subrounded grains. Gravel makes
up 20-40% of the deposit and clasts range from granules to rare boulders up to 40 cm.
According to a sieve analysis from Colton and Fitch (1974), the gravel content of this
unit within the quadrangle and surrounding area can be higher, at 50-70%. During this
investigation, a gravel count of 102 clasts from the borrow pit near WCR 32 and WCR37
indicates that the clast composition is about 57% granitic rocks, 25% quartzite, 9% vein
quartz, 9% brown sandstone, and minor to rare red sandstone, volcanic rocks,
conglomerate, and petrified wood. Typical clast shapes are subrounded to rounded and
the average clast diameter is 7 cm. The lack of gneiss and schist from the pebble count
observed in this unit has also been noted by Palkovic and others (2019) in the La Salle
quadrangle adjacent to the north. The thickness of unit Qg3 is as great as 3 m but is
generally less (Colton, 1978). The unit contains a weakly to strongly cemented Bk soil
horizon, which has Stage II-III calcic carbonate development. About 40% of the clast
have carbonate rinds with thicknesses of < 1 mm to 2 mm, but some rinds are as thick as
14 mm. Calcic development in the matrix ranges from no visible calcareousness but
effervesces in dilute HCl acid to visible calcic-coated sand grains.

Unit Qg3 is the second oldest surficial unit observed in the Milton Reservoir quadrangle.
Its occurrences are scattered along the high bedrock ridge in the western portion of the
quadrangle, where the gravel overlies the Denver Formation to the south and Laramie
Formation to the north. Colton (1978) mapped this unit as Rocky Flats Alluvium based on
elevation height above local major streams (about 75 m in the Milton Reservoir area).
Previous research found the age of the Rocky Flats Alluvium ranges from ~400 ka to 2
Ma (Riihimaki and others, 2006). However, recent age dating on the Nussbaum Alluvium
(possible equivalent to unit Qg4) yielded a burial age of 1.1 Ma (Odom and others, 2024).
This indicates that the age of unit Qg3 is possibly younger than 1.1 Ma. Unit Qg3 is a
potential source of sand and gravel and for borrow material.

Qg3

Gravel deposit of the Ancestral South Platte River (Middle Pleistocene) — Unit Qg
consists of gravel deposited by the ancestral South Platte River within Beebe Draw.
Throughout the quadrangle, this unit is overlain by fine-grained alluvium (unit Qa) and
eolian deposits (unit Qes). As shown in cross section B-B’, its thickness is 1.8-16 m. The
only exposure of unit Qg observed during this investigation is in the walls and floor of
the borrow pit for the Steve Sharp Crane and Rigging building, near the junction of WCR
41 and WCR 24. At the pit, the unit exposure is 1.8-3 m high and has a stratigraphic
sequence consisting of two sand and gravel layers with an intervening thick layer of silt
and clay in between. The upper sand and gravel layer is 0.5-1.0 m thick, composed of
light yellowish brown (10 YR) and light yellowish red (5Y), moderately to poorly sorted,
relatively loose, fine to very coarse sand and gravel. Clasts make up 50-80% of the layer,
are subrounded to rounded, and range in size from granules to 9-cm pebbles (however,
pebbles are mostly “pea gravel” size, ≤ 1 cm). The clasts are composed of granitic rocks,
iron-oxide concretions, yellow-brown sandstone, and quartzite (including blue-gray
quartzite from Coal Creek, see Lindsey and others (2005)). Some parts of the matrix have
higher amounts of silt and clay than others. A few clasts have carbonate rinds less than 1
mm thick while the matrix has no visible secondary calcium carbonate or effervescence
with dilute HCl. Some of the clasts apparently are rip-up clasts of the underlying silt and
clay layer and are up to 9 cm in long dimension. The middle layer is 0.2-1.0 m thick, light
yellowish (10 YR) to pale brown (2.5 Y), well sorted, stratified silty clay or clayey silt,
with a component of very fine to fine sand. The layer is calcareous, found having calcic
nodules < 1-2 cm in diameter. Within the middle layer are thin layers of medium to
coarse sand and granules about 0.5 to 5.5 cm thick. The gravel content also increases near
the basal contact with the underlying sand and gravel layer. The lower sand and gravel
layer’s exposure is 0.6-1.5 m thick and consists of pale brown and light brownish gray
(10 YR), poorly sorted, fine to very coarse sand; gravel with clasts ranging from granules
to 10-cm cobbles; and minor silt and clay. The clasts make up about 25% of the layer, are
subangular to subrounded, and consist of granitic rocks, quartzite, vein quartz, iron
concretions, chert, yellow and red sandstone, and volcanic rocks. The matrix does not
effervesce with HCl, but some clasts have calcium carbonate rinds up to 1 mm thick. In
the pit, petrified wood clasts were observed as float but from which layer it originated is
not known.

Previous researchers have mapped a possible equivalent to unit Qg in the Hudson
quadrangle (Soister, 1965b) and the La Salle quadrangle (Colton, 1978; Palkovic and
others, 2019). This equivalent has been mapped as Slocum Alluvium by its height above
modern major streams (30 to 40 m, Colton, 1978) and soil development (Soister, 1965b).
Hansen and Crosby (1982) did a pebble count 2-3 km south of Latham Reservoir (La
Salle quadrangle) in Beebe Draw on an old terrace remnant where the rock types were
59-61% granitic rocks, 19-30% quartzite, 4-7% gneiss, and few percent sandstone,
conglomerate, and porphyry.

In the present investigation, four samples for OSL dating were collected in the Steve
Sharp Crane and Rigging borrow pit. OSL-MRAM 2 and OSL-MRAM 2b were collected
from the upper gravel layer and yield an age estimate of 115,580 ± 9,430 and 159,100 ±
13,790 SAR-OSL yrs, respectively. OSL-MRAM 1 and OSL-MRAM 1b samples were
taken from the lower gravel layer, resulting in estimates of 127,730 ± 5,730 and 130,700
± 8,530 SAR-OSL yrs, respectively. While ages are in a narrow range, it is important to
note that OSL-MRAM 2b’s calculated date may be incorrect since the sample location is
stratigraphically above the OSL-MRAM 1b sample location, which has the younger age.

Qg

200 SAR-OSL yrs (Palkovic and others, 2019). Two OSL age estimates in unit Qa2 were
also taken at the Milliken quadrangle which yielded at 6,130 ± 470 and 3,160 ± 270 SAR
OSL yrs (Palkovic and others, 2018). Deposits of unit Qa may have formed by a
combination of processes. According to Smith and others (1964), during the Late
Pleistocene to recent (Holocene) time, the Beebe Draw valley was covered by sediment
laid down by meandering trunk streams and tributary streams as well as by sheetwash
alluvium and colluvium eroded from the adjacent uplands and deposited along valley
margins. This period of time encompasses the 14C ages for deposits of unit Qa unit at the
MR037BC14 and MR037CC14 borrow pit sample sites. This unit is a potential source of
borrow material and may be prone to expansive or collapsible soil properties, depending
on silt and clay content, sediment void space, and clay mineralogy.

Alluvium, undivided (Holocene and upper Pleistocene) — Unit Qa comprises the
upper portion of the Beebe Draw valley-fill sequence and overlies the ancestral South
Platte gravel deposits (unit Qg). This unit can be inferred from water well driller’s logs
obtained from the Colorado Division of Water Resources (CO DWR, 2022) throughout
Beebe Draw and was observed also by Smith and others (1964), Robson (1996), and
Robson and others (2000). As depicted on cross section B-B’, the thickness of unit Qa is
1.5-13 m. In the Milton Reservoir quadrangle, most of the deposit on the surface of
Beebe Draw is covered and intermixed with eolian deposits. Because of its low surface
relief, unit Qa was mapped by using a 2-ft contour topographic map generated from a 1-
m pixel lidar digital elevation model. Polygons of valley-fill sediment from sand and
gravel reports of Schwochow and others (1974) were also used to help delineate unit Qa.
This unit was exposed at a borrow pit for the Steve Sharp Crane and Rigging building at
the junction of WCR 41 and WCR 24. At the pit, two stratigraphic sections of Qa
revealed lateral variability in the deposit. On the west side (near MR037BC14 sample
shown on the Plate 1 geologic map), the upper 0.5 m of a 1.1-m pit face is composed of
brown silty clay or clayey silt and has carbonate nodules up to 3 mm in diameter. The
underlying 0.5-1.1 m section is composed of very pale brown (10 YR), moderately to
well sorted, loose, stratified, fine to medium sand with minor coarse and very coarse
sand. The layer also has bedding at the 1’s of millimeter to 1’s of centimeter scale. At 0.5-
m depth is a bed of granules and very coarse sand. There is no visible secondary calcium
carbonate in the sand. Sand composition is about 75% quartz, 15% feldspar and others,
and 10% opaques. However, on the southwest side of pit (near sample MR037CC14
shown on the map on Plate 1) is a 1.8-m face where the top 0.4 m is disturbed material
from past operations and farming. The underlying 0.4-1.8 m section is light yellowish
brown (10 YR), silty clay or clayey silt with only minor fine sand; the coarse sand and
granules noted in the west side are absent. The unit has a weakly developed Bk calcic soil
horizon about 0.3 m thick. Unit Qa is also mapped with lithological variations along
Beebe Draw in the La Salle quadrangle to the north (Palkovic and others, 2019) and in
the Hudson quadrangle to the south (Soister, 1965b).

In the Steve Sharp Crane and Rigging borrow pit, the deposit that includes sample
MR037CC14 is truncated to the east against the underlying unit Qg. The deposit with
sample MR037BC14 has a channel shape and appears to dip to the east and truncates and
overlays the unit with sample MR037CC14 to the south. This stratigraphic relationship is
supported by bulk 14C dates taken from both units where sample MR037BC14 yields a
date of 8,560 ± 30 14C yrs BP, and MR037CC14 yields a date of 13,880 ± 40 14C yrs BP
(See Table 1 in Plate 2), which may correlate with Colton’s (1978) Broadway Alluvium
that was deposited during the Pinedale Glaciation (12-30 ky). According to Colton
(1978), Piney Creek Alluvium occupies the wetlands on the northern side of the Milton
Reservoir dam. This unit has been correlated and mapped as Qa2 along the South Platte
River and its major tributaries in other Colorado Geological Survey maps. In the La Salle
quadrangle, unit Qa2 has two OSL age estimates which yield at 3,040 ± 260 and 3,020 ±

Qa

ALLUVIAL DEPOSITS

Eolian sediment (Holocene and Upper Pleistocene) — Brown and light brownish
yellow (10 YR), sandy silty clay or clayey silt. The sand grains are subangular to
subrounded and range from very fine to medium. Unit Qe unit tends to be cohesive and
form hard surfaces when dry but locally contains loose silt layers. The unit occurs in
interdunal valleys and is locally covered by surficial sheets of sand. In other locations in
the Colorado Piedmont, unit Qe’s age ranges from about 2,000 to 10,000 yrs BP (Keller,
2023) but at one location in the nearby Johnstown quadrangle, unit Qe is as old as 21,000
SAR-OSL yrs (Palkovic and Morgan, 2017).

At the junction of WCR 20 and WCR 38 a soil with a Bt/Bk profile was exposed in a 2.4-
m deep silage pit. The soil profile, from top to bottom, consists of: 0.6 m of topsoil
(possibly A and Bt horizons) reworked by eolian activity; Bt horizon with white and
purple colored mottles 0.2 m thick; and a Bk horizon 1.2 m thick that has developed a
0.8-m thick Stage II calcic soil with secondary veinlets (< 1 mm to 1 mm) and nodules
from < 1 mm to 1 cm in diameter. The Bk horizon developed over a layer of fine to
medium loose sand that has 0.3 m of vertical exposure. On the basis of this soil-profile
morphology, the relative age of the sediment at the silage pit is likely Late Pleistocene
(Ralph Shroba, personal commun, 2024; Kellogg and others, 2008). Soil formed in eolian
sediment covered by 1-1.5 m of sand was observed in the northeast boundary of the
Hudson quadrangle (Forman and Maat, 1990).  The latter used thermoluminescence
analysis to date the buried soil and radiocarbon analysis to date the overlying sand at their
contact. The age results were 8,800 ±1,700 yrs BP and 8,600 ±1,300 yrs BP for the soil,
and 7,270 ±110 14C yrs BP and 8,280 ±150 14C yrs BP for the overlying sand.

The mapping of unit Qe was delineated based on lidar imagery and geologic maps of the
adjacent Hudson and Platteville quadrangles (Soister, 1965b; 1965c). During this
investigation, unit Qe was observed near the Milton Reservoir and Hudson quadrangle
boundary mainly through digging ~0.3 m deep sample holes to determine the
sedimentological characteristics of the unit. This unit was not observed at the northwest
boundary adjacent to the Platteville quadrangle due to lack of exposure and being
covered by sand. According to Soister (1965b; 1965c), the unit Qe is a sandy clayey silt
with some silty fine sand and local isolated gravel possibly from reworked upland gravel
deposits. The unit Qe on the Platteville quadrangle includes multiple loess sheets with Bt
and Bk soil horizons and underlies most of the sandy eolian units. These multiple loess
sheets are likely of Pleistocene age. Unit thickness in the Platteville and Hudson
quadrangles is generally 0.9-4.6 m but can locally be as thick as 7.6 m. Unit Qe is a
potential source of borrow material and may be prone to swelling and soil settlement
(hydrocompaction), depending on its percentage of fines, clay mineralogy, and moisture
content.

Qe

Eolian sand (Holocene) — Light brown to yellowish brown (10YR), massive, loose to
moderately stiff, moderately to well sorted, fine to coarse sand with trace to minor
percentage (< 15%) of very coarse sand, silt and clay, and gravel ranging from granules
to 5-mm pebbles. Sand grains are subrounded to rounded, and sand composition is
75-85% quartz, 15-20% feldspar, and trace to 7% opaque minerals. The sand does not
effervesce when treated with dilute hydrochloric acid (HCl). This unit covers more than
80% of the quadrangle. According to geotechnical borehole and water well logs, unit Qes
thickness is as great as 9 m. The sediment of Qes is likely derived from wind erosion of
the alluvium from the South Platte River and its tributaries, and residuum of Upper
Cretaceous rocks (Muhs and others, 1999; Madole and others, 2005). Unit Qes may
locally contain higher silt and clay content at some of the locations where it is near the
contact with the bedrock or valley-fill sediments (unit Qa).

Sand content of unit Qes in the northern part of the Milton Reservoir quadrangle is
greater than in the southern part. Multiple sieve analyses were performed on this unit near
Beebe Draw Farms in the northern part of the quadrangle. O’Keeffe and others (2018)
reported a sand content of 97.4% and a fines (silt and clay) content of 2.6%. Horizon
Construction Service (2000) reported two layers of Qes in the same area. In the upper
layer (0.9-2.1 m below ground surface) the sand content is 78-98% and the fines content
is 2-22%. The lower layer (2.1-4.3 m below ground surface) has a higher but more
variable fines content of 6-64%. During the field work for this map, an exposure possibly
corresponding to the lower layer as noted by Horizon Construction Service (2000), was
found in an oil facility pit near Beebe Draw Farms, where the fines-rich (silt and clay)
sand is pale brown and is fine to coarse grained. Four samples were collected in unit Qes
for optically stimulated luminescence (OSL) dating. Age estimates range from 3,305 ±
135 SAR-OSL yrs to 6,395 ± 310 SAR-OSL yrs (see sample locations on Plate 1
geologic map and Table 2 on Plate 2 for specific sample data). Within the quadrangle,
Madole (1995) obtained an OSL age estimate of 3,230 ± 250 SAR-OSL yrs on a dune
southwest of the Weld County Road (WCR) 32 and WCR 35 junction. Madole and others
(2005) also obtained an OSL age estimate of 4,100 ± 1,300 SAR-OSL yrs in this same
unit in the Milton Reservoir quadrangle but did not include a specific location. Other Qes
dates from surrounding quadrangles include 3,165 ± 290 SAR-OSL yrs in Valley View
School (Keller and Marr, 2023), and 9,350 ± 40 and 8,440 ± 30 14C yrs BP in La Salle
(Palkovic and others, 2019).

Northwest of Milton Reservoir, along the Platte Valley Canal, a possible interdune
deposit underlies the loose dune sand of unit Qes. The sediment is made up of layers of
reddish-brown, 1’s of centimeter-scaled, discontinuous fine to coarse sand, that is
interbedded with looser sand layers, which weather to a corrugated appearance where
exposed. While the grain size distributions of the layers are similar, the reddish-brown
layers have slightly more resistance to weathering that is likely due to cementation from
iron-oxide precipitate. From the northwest Milton Reservoir shore, this deposit was
exposed to the northwest for about 1 km to where Beebe Draw Parkway crosses the Platte
Valley Canal. The nature of this sedimentological feature may be attributed to an
interdunal feature called adhesion structures. These structures are formed in pulses,
possibly seasonal or after precipitation events, when dry windblown sand sticks to a
damp surface (Kocurek, 1981). Two age estimates were obtained from this possible
interdune sediment. A bulk 14C sample (MR052C14) at the Beebe Draw Parkway bridge
over the Platte Valley Canal yielded a date of 400 ± 30 yrs BP; and an OSL sample (OSL-
MRAM-3) at the Milton Reservoir shore yielded an age estimate of 6,395 ± 310 SAR-
OSL yrs. In addition, an OSL sample (OSL-MRAM-4) of the overlying dune sand at the
contact of the interdune deposit yielded an age estimate of 4,845 ± 235 SAR-OSL yrs
(See sample dating Tables 1 and 2 on Plate 2).

Longitudinal and parabolic dune landforms overprint the Milton Reservoir quadrangle
landscape. The dune crests indicate that the prevailing wind direction is from the
northwest. Blowout features from wind erosion are common in the dunes, but are now
mostly covered by vegetation, indicating that dune migration is currently limited. The
dunes in the northern part of the quadrangle are larger in area and appear to coalesce
whereas dunes in the middle and southern parts are smaller in area and are more
scattered. In areas where there is sparse vegetation, unit Qes can be susceptible to wind
erosion and dune migration. Depending on silt and clay content, sediment void space, and
clay mineralogy, the deposit may be prone to expansive or collapsible soil properties
when wetted, characteristics which could impact future and existing buildings and
infrastructure. Unit Qes is a potential source of borrow material.

Qes

EOLIAN DEPOSITS

Artificial fill (Uppermost Holocene) — Mostly riprap, fill material, refuse, and
engineered soil used in the construction of roads, buildings, dams, and landfills. Material
is generally made up of unsorted clay, silt, sand, and rock fragments. The unit is typically
less than 6 m in thickness. Artificial fill may be subject to slumping, settlement, and
erosion if not adequately compacted.
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HUMAN-MADE DEPOSITS

SURFICIAL DEPOSITS

A summary of the mineral resources, groundwater resources, geologic hazards, and geologic history within
the quadrangle can be found in Plate 2. Division of geologic time follows the International
Chronostratigraphic Chart (International Union of Geological Sciences, 2022). For particle size categories,
refer to the Udden-Wentworth grain-size scale (in Nichols, 2009). Descriptions of secondary calcium
carbonate (calcic) soil development and soil colors are based on Machette (1985) and Munsell Color
(1991), respectively. The type of effervescence in sediment or soil observed when treated with dilute
hydrochloric acid is according to U.S. Department of Agriculture (2018).
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