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Hemenway Groundwater Engineering (HGE) was contracted by the Town of Buena Vista
(BV), Colorado, to provide a preliminary assessment of the alluvial deposits in the area of the
town’s existing raw water supply infiltration gallery system. HGE and Andrew Rice of
Providence Infrastructure Consultants (PIC) initially met with BV staff and conducted a site
visit to evaluate the current conditions at the infiltration gallery site. Following the initial site
and data review, HGE was directed to conduct a limited field investigation that included
several test pits or “pot holes” to visually inspect the alluvial materials and current
groundwater levels.
The purpose of the investigation was to visually investigate the type of alluvial materials in
the area of the existing infiltration gallery and to preliminarily determine the current depth to
groundwater at the individual test pit locations. The primary focus of the visual
identification of the alluvial materials was to determine the size and extent of the large
cobbles in the subsurface. As part of the water supply development strategy for BV,
additional or replacement horizontal wells are being considered for installation in the area of
the existing water supply infiltration galleries. Figure 1 shows the location of the existing
infiltration galleries and the location of the test pits that were part of this study.
Six test pits were dug on February 13, 2019 (Figure 1). A backhoe from the BV public
works department was used to dig the pits. The backhoe could extend and dig to a depth of
approximately 14 feet. The State Engineer’s Office (SEO) well permit database was
reviewed and showed a well log for a well drilled for BV in 1960 under permit 2405-F. The
well was located in the area of the infiltration gallery. However, no precise coordinates were
provided on the permit application and the well was not located during the field
investigation. However, the lithologic log from the well completion report showed alluvial
materials to a depth of 15 feet with a clay layer from 15 to 30 feet below ground surface
(bgs). It was anticipated that the field investigation would be able to verify the clay layer.
However, due to the limitation of the backhoe and the soil stability in the test pits, the clay
layer was not visually confirmed during the field investigation.
The test pit locations were designed to investigate the areas in which future horizontal wells
may be constructed. Three possible horizontal well locations are shown in Figure 1. In
addition, Figure 1 shows the boundary of two quarter sections that depicts the current water
1

rights decree limits for the development of horizontal wells or additional infiltration galleries.
Test hole PH-6 was added during the field investigation on February 13, 2019 to investigate
an additional area to potentially install a horizontal well. Prior to the field investigation, the
GPS coordinates of each of the first five test pits were determined and used in the field to
locate the pits such that they would avoid contacting the existing infiltration gallery piping.
Coordinates for test pit PH-6 were determined in the field with a hand-held GPS unit.
Excavation of the test pits were completed in order from PH-1 to PH-6. Each test pit was
dug one backhoe shovel width of approximately 2 feet. The length of the pits varied based
on the stability of the soils at each location. Typically, the lengths of the pits ranged from
approximately 10 feet to less than 20 feet in length. The depth of each pit also varied with
the stability of the soils at each site. In each of the pits the upper two to three feet of soils
contained some silts and clays that provided stability of the soils. Below the initial surficial
soils, the materials encountered mostly were comprised of sands, gravels, pebbles, and
cobbles. The cobbles ranged in size from six inches in diameter to up to 24 inches. Water
levels in each of the pits varied from approximately 5 feet below ground surface at PH-1 to
9.5 feet in PH-4. A summary of the test pit information is shown in Table 1.
Table 1 Test Pit Field Investigation Summary Information
Total
Depth to
Test
Depth
Water
Pit
(feet)
Soils
(feet bgs)
Comments
PH-1
9
0-5ꞌ: Sand and gravels
5
Initial soils dark brown with
with silts, cobbles
organics and were frozen
(moist)
Materials collapsing, limiting the
5ꞌ-9ꞌ: Saturated sands,
depth of the excavation
gravels, pebbles,
cobbles (1ꞌ to 2ꞌ dia.)
PH-2
10
0-6.5ꞌ: Tan to brown
9
Water trickling into pit at 6.5 feet
silts with clays, sand
Pit below 6.5 feet collapsing and
gravels, cobbles up to
expanding the width of the pit
12ꞌ dia. (moist)
6.5ꞌ to 10ꞌ: Saturated
sands, gravel, cobbles
to 1.5ꞌ diameter
PH-3
10
0-6ꞌ: Tan to brown silty
6
Water trickling into pit at 6.0 feet
sands, gravel, cobbles
up to 1ꞌ diameter (dry)
6ꞌ-10ꞌ: Saturated sands,
gravels, cobbles to 1.5ꞌ
diameter
PH-4
10.5 0-8.5ꞌ: Tan to brown
9.5
Dry to a greater depth than the
silty sands, gravels,
other test pits
cobbles to 1ꞌ diameter
Iron stains in the soils from 2 to 4
(dry)
feet
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PH-5

12

PH-6

8

8.5ꞌ to 10ꞌ: Saturated
sands, gravel, cobbles
to 1.5ꞌ diameter
0-2ꞌ: Black, silts with
clays (moist)
2ꞌ-5ꞌ: Clean sand and
gravels with few
cobbles (moist)
5ꞌ-12ꞌ: Sands, gravel,
cobbles to 1.5ꞌ diameter
0-2ꞌ: Gray to brown,
silty sands, gravels,
cobbles to 1ꞌ diameter
(dry)
2ꞌ to 8ꞌ: Gray to black
sands, gravel, cobbles
to 1.5ꞌ diameter

Cobbles at a shallower depth than
other test pits
9

Water trickling into pit at 4.5 feet
Clean sand layer (2’-5’) not
observed at other test pits
Water level in test hole at 9 feet
after excavation

6

Very little water trickling into pit

At the conclusion of the excavation at each of the test pits, the pits were backfilled with the
material that was excavated from the test pits.
Pictures from each of the test holes PH-1 through PH-6 are shown in Figures 2 through 7.

Conclusions and Recommendations
Based on the “pot holing” that was conducted in the area of the Buena Vista infiltration
gallery, the following conclusions can be made:
1. The alluvial materials in the area are relatively consistent over the entire area of the
test pits.
2. Below the surficial soils from ground surface from two to four feet in depth, the
alluvial materials consist of sands, gravels, and cobbles up to two feet in diameter.
Photos and descriptions of the soils encountered were forwarded to a representative of
Dewind One-Pass Trenching (Dewind), potential contractors for installing the
proposed horizontal wells, to confirm their ability to construct the wells in the
materials encountered in the field investigation. Dewind indicated that they could
construct the proposed horizontal wells to a maximum depth of 20 feet bgs in the
materials encountered.
3. Groundwater levels varied over the area of investigation with proximity to the
existing infiltration gallery creating the greatest impact to the groundwater. The
depth to groundwater in test pit PH-1 was measured at 5 feet bgs. This test pit was
located upgradient from the existing infiltration gallery and adjacent to Cottonwood
Creek. Test pits PH-2, PH-4, and PH-5 were situated in close proximity and
downgradient from the existing infiltration gallery laterals. Water levels in these test
pits reflected the influence from the infiltration gallery with water levels measured at
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9 to 9.5 feet bgs. Test pit PH-6 was located downgradient from the existing
infiltration gallery and the furthest from Cottonwood Creek, but adjacent to a
drainage area with increased vegetation. The water level in this test pit was measured
at 6 feet bgs.
4. The basal clay layer identified in the lithologic log from well permit 2405-F was not
visually confirmed in the investigation.
As a result of the data reviews and soil investigations, HGE recommends the following:
1. Review the current operation of the existing infiltration gallery. This would include
monitoring flow from the gallery throughout the year combined with observation of
the groundwater levels throughout the meadow area.
2. Proceed with preliminary design of two to three horizontal wells to meet BV current
and future water supply demands and investigate the costs associated with installing
new horizontal wells.
3. Review Colorado Department of Public Health and Environment (CDPHE)
regulatory issues regarding the installation of new horizontal wells. Since the
groundwater would most likely be designated as groundwater under the influence of
surface water (GWUDI), the wells would be providing “raw” water that would
require more than simple disinfection for the treatment of the water prior to
incorporation into the potable supplies for BV. Limited filtration may be required
with the final treatment requirements determined by the CDPHE.
Following the field investigation and the information obtained related to the alluvial
materials and current groundwater conditions, HGE and Andrew Rice from Providence
Infrastructure Consultants developed a monitoring well program to assess the groundwater
conditions throughout the year in the meadows area. Figure 1 shows potential locations for
eight piezometers (monitoring wells) that could be used to observe and measure groundwater
levels throughout the year. The piezometers would document water levels fluctuations
during recharge events and periods of low creek flow and drought conditions.
The installation of piezometers would only require a Notice of Intent to drill to the SEO and
could be used for up to 18 months prior to abandonment or final monitoring well permitting
with the SEO. The piezometers could be equipped with pressure transducers and dataloggers
to continuously monitor the groundwater level. Information from the monitoring wells
would be used to fully understand the seasonal aspects of the alluvial groundwater system
and assist in the design of the proposed horizontal wells.
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Figure 2 – Pictures of Test Pit PH-1
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Figure 3 – Pictures of Test Pit PH-2
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Figure 4 – Pictures of Test Pit PH-3
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Figure 5 – Pictures of Test Pit PH-4
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Figure 6 – Pictures of Test Pit PH-5
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Figure 7 – Pictures of Test Pit PH-6
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